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EXPLANATORY    NOTE 

Illustrated  articles  are  denoted  by  an  asterisk 
(•):  abstracts  by  the  letter  "a";  editorials  by 
the  letter  "e";  and  news  items  by  the  letter 
"n",  as  indicated  at  the  foot  of  every  page. 

This  index  is  made  comprehensive  but  concise. 
Pains  are  taken  to  bring  together  matter  belong- 
ing: to  the  same  subject  so  that  when  a  reader 
looks  up  an  article  he  will  also  be  referred  to 
related  data.  Mines  and  mining:  companies  men- 
tioned in  "News  by  Mining  Districts"  have  been 
grouped  for  convenience  under  "Mines  and  Min- 
ing Companies." 
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of    Cuba    letter  53.) 

On  the  delinquent  engineer letter  621 

Academy  of  Natural   Sciences.  Dr.   R.  A.  F. 

Penrose  new   president nll73 

Accidents — dynamite       explosion.       Premier 

mine      nll.'Jl 

Reversing    ventilating    currents     I'M.     W. 

"Von    Bernewitz)      letter  885 

Safety    appliances    work,     men     on    cage 

survive     n866 

Tilden      mine.      Bessemer,      Mich.,      three 

dead    n692 

Accounting,   mine    <G.  H.   E.   Goodlier)  .  145 

AdargasJiminez  R.R.,   Mexico,   completed ..  n605 

Adventure  in  mining,  the el35 

Aerial    tramways     941 

Africa — Cape-to-Cairo     railway,     new     links 

projected     a252 

Copper    in     e46 

Copoer     smelting,      native      (R.     Murray- 
Hughes)     letter    *490 

Agassiz.    R.    L.    re-elected    president    Copper 
and  Brass  Research  Assn.;    address.  .  .  .nl086 

Agitator  for  drum-filter,    patent    380 

Ahier.  F.  H..  on  mining  barytes  in  Ireland.  *404 
Ahumada    Erupcion    ships    regularly    to    El 

Paso    n823 

Air,    compressed,    see   Compressed    Air. 

Air.  measurement   of    (A.   T.   Fry  t  .  .  .  .letter      50 

Air    door,    see    Ventilation. 

Air-dump    cars     <C.    P     Burton) '131 

Air    lift     for    dewatenng    mines,     technical 

paper     1082 

Air   line   converted    into    water   column    (R. 

J.     Duncan)      1169 

Air     pressure,     plan     to     equalize      (A.     W. 

Allen)      *463 

Air-separating     mill     which     produces     200- 

mesh     product      n*43 

Airplane    mapping   discussed     n820 

Airplane,     prospectins-     by 380.     e837 

Ajo,    see   New    Cornelia. 

Akin.    A.    D.,    on    manufacture    and    use    of 

liquid    oxygen     978 

On   placering  in   tropical   countries 500 

Alabama — barytes    mines    active n476 

Coal    production     n565 

Coal    and    iron    production    in    August ...  n390 

Graphite  mining   resumed    n911 

Iron.    pig.    production    breaks    record.  .  .  .  n565 

Iron    production    holds    its    own n47R 

Alaska — coal    mines    new,    will    stimulate    metal 

mining n250 

Cold,    Bay.    oil.    preparing    to    drill 10H1 

Development     (A.     G.     Thompson)  ....    950 
Copper  River  &  North  Western  Ry.,  view 

along     n*253 

Decreased   population    not    ruinous n295 

Extent,    resources     etc e485 

Gold    output    grows     n957 

Minerals,    technical    paper     951 

Miners     need     technical     aid n735 

Mining    in     1921      1034 
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ALASKA 

Mining,    technical    paper    1082 

Oil   fields    (H.   C.   George) •1163 

Cold    Bay    district.. 465,    950,    1081 

Ore    deposits    .  .  .  .  — 422 

Output    low,    but    future   bright n693 

Placer    mining    investigations 1031 

Railroad,    Government,    runs    prospectors' 

special      n24S 

Service    improved    n385 

Railroad    from    Hyder,    contract    let.  ...nl041 

Roads,     funds    recommended 27 

Road    improvement    before    Senate    com- 
mittee         n32 

School    of   Mines e4S5,    n383 

Tanana  River  bridge,  construction  awaits 

freezing    nl002 

Transfer  of  steamers  will  aid  transporta- 
tion      n606 

What  ails  Alaska?  (M.  D.  Leehey)  .  -letter  665 
Alaska     Juneau     enterprise,      the       (T.      A. 

Rickard)     180 

Operating     profit     nl62 

Alaska    Mexican,    report     259 

Alaska  School  of  Mines  Opens  in  fall .  .  n383.  e-iSo 

Alaska  Treadwell.  report    259 

Alaska  United,    report    259 

Alberta,     wildcatting    and    drilling    for    oil 

find    only    gas    289,    906 

Alcohol,    motor,    in  Philippine* e7jl 

Aliens  and  the  Republic ellOl.   1126 

Allen,    A     W..    biography *356 

On    Ajo   enterprise.   New  Cornelia   Copper 
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On    building    a     tailing     dam     wil 

ehanical    classifier.  .727.    (V.    G.   Hills) 
letter  843. 
On    chain  and-bucket    elevator    device.  ...  *553 
On   clay    in    metallurgy   and    asrri.-ulture.  . 

letter  666 
On     distributing     granular     material     in 

drainage    vats    23 

On  ~plan   to  equalize   air  pressure *463 

On    producer    gas    from    wood     for    mine 

power    supply     *813 

On    removing    keys    from    upper    tumbler 

shafts      *1079 

On   a    self -dumping   bucket ....  *991,     tG. 
C.   Taylor)    letter   1150. 

On    supply   of   nitrate *15 

On   using   residue    as   stop?    filling 112 

Review  of  "The  Foreman  and  His  Job".  .    861 

Allen,    C.    A.,    biography 1129 

Alloy     steels     599 

Altitudes,    high,    life   at    (W.    S.    Black) ... *800 

Alumina    from    clay    1152 

Aluminum,     castings     599 

Coins    in    Bulgaria    n910 

Determination    of     511 

German    industry    being    reorganized.  .  .  .n525 

Market,    technical    paper    1036 

Or    copper   for    overhead    power    cables.. e!77 

Recovery,    patent     202 

Alvararlo     Co.     may     absorb     neighbors     in 

Parral     nll31 

Amalgamator,     patent.  .  .  .599.      It  wot     820. 

•907.     1038 

Amalgamator,    rotary,    patent *907 

Amador  County,  Cal..  some  mines  reopening.  233 

Amazon-Dixie  soon  to  have   mill nllOO 

Ambrose.     A.     W.,     new     assistant     director 

Bureau    of    Mines    *514 

American,    greatest    ell46 

American  Boy  opens  rich  silver-lead  vein.  .n999 
Amer.  Brass  Co.  officials  visit  Butte.  ..  .n206 
Amer.  Ceramic  Soe.  visits   Feldspar  deposits. 

Ontario      423 

Amer.    Chemical    Soc,     Petroleum     Section, 
committee     to     report     on      future     fuel 

supply      424 

Amer.   Clay  Co..   last  payment   made n298 

Amer.  Electrochemical  Soc.  appoints  com- 
mittee on  electrometallurgical  re- 
search      n820 

Meeting     n6ui 

Amer.    Clay   Co.    to   build    plant n220 

Amer.    Engineering   Council,    =ee   Federation 

of    Amer.    Engineering    Societies. 
Amer.   Fed.    of    Labor,    discontinues   mining 

dept.    at    Washington n251 

Amer.    Gold    and    Silver   Institute    to    study 

gold-mining    conditions     nll72 

Amer.  Inst,  of  Mining  and  Metallurgical 
Engineers — Columbia    Sec.    meets    with 

mining    students    n996 

Committee   on    Milling    Methods,    aims    of 

(E.  A.  Hersam) letter  489 

Council,     a     peripatetic.  ..  . e40,      (T.     A. 
Rickard)    letter   315. 

Elections      e47 

Freedom    of   discussion    in    (R.    B.    Brins- 

made)     letter    1063 

Mathewson,    E.    P..    for    president *689 

Meeting.    San    Francisco     n*640 

New  York   Section,    advocates    interest    in 

foreign    affairs     n962 

Discusses     industrial     co-operation.    :,!Mis 

Reception    at    Coeur    d'Alene n521 

Salesman  and  the  Institute   (N.  S.  Greens- 
felder)    letter  1018 
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San    Francisco    meetinsr,    Eastern   members 

plan     trip      u204 

San     Francisco     Section    condemns     labor 

editorials     nll72 

Truth  about.  Arthur  Brisbane's  views  on 
engineers    i '  Member  of  the  A.I.M.E.") 

letter    50 

Withdraws      support      from     Fed.     Amer. 

Engineering     Societies     e971 

Amer.   Manganese  Steel  Co..  sand  and  gravel 

pumps     924 

Amer.     Metal     Co.     option     on     Malay     Tin 

rumored      n822 

Shares   to    be    listed    n41 

Amer.    Metric    Assn..     meeting ull28 

Amer.    Mica    Co.    to    exploit    New     Mexico 

deposits     n779 

Amer.    Mining   Congress,    rvction    on    Central 

Pac.   criticized    nl039 

And    duty    on    cyanide    e837 

And    the  tariff     «W.    J.    Loring)  ...  .letter 

534.    e837 

Cleveland     meeting      *729 

Division        of        industrial        co-operation 

created    n423 

Southern     Division    organized 732 

To     consolidate     Southern     chapters     and 

push    Muscle     Shoals n601 

Western  Division  to  hold  first  conference.   423 
Amer.    Mining    &    Milling    Co..    organized.  -    n34 
Amer.     Petroleum     Institute,     meeting    pro- 
gram      n806 

Meeting      nl083 

Amer.  Smelting  &  Ref.  Co. — Board  re-elects 

officials      n73 

Byproduct      coke      ovens      in      Coahuila. 

planned     n71 

Colorado    operations    in    charge    of    Utah 

officials      nll8 

Dav  mines.  Coeur  d'Alene,  peace  probable 

(A.  J.    Dunn) nll9 

Denies    not   having    welfare    of    producers 

at   heart     n555.    e573 

Guggenheim   ticket  elected    n30 

Interested     in     Rawley    mine n645 

May  take  over  Parral   properties nll31 

New  open  ore  schedule.   Aspen.  Colo....n345 

Outlook  for   (H.  J.  Wolf) nl71 

Report     789 

Smelter    at    Garfield.    Utah #344 

Will    dissolve    Amer.    Smelters    Securities 

Co n865 

Amer.    Soc.    of    Meeh.     Engineers — Code    of 

ethics  adopted    nll72 

Council,    a    peripatetic e46.     <T.    A. 

Rickard)     letter    315. 

Amer.    Trona    Corp..     report j.096 

Amer.  Zinc.  Lead  &  Smelting  Co..  will  build 

mill    for    Silver    Dike    mine n748 

Ammonia  leaching  of  zinc  ores  (J.  F.  Ciillen 

and  T.  E.  Harper) ;  ■    232 

Ammonium  nitrate  explosives  most   permis- 
sible  sold    of    that    class 364 

Amparo.   report    173 

Anaconda,    buys    Chile   Copper ....  nl040,    ell4h 

Slag    disposal     67^ 

Sue"    Davis-Daly    nll80 

Anchor  bolts  in  concrete  work,    setting    (C. 

N.     Schuette)      *553 

Andes,     life     at     high      altitudes      <W.      S. 

Black)      •800 

Angola    mineral    concessions    expiring 684 

Annual   review    for   1922 el013 

Anoxemia    iW.   S.   Black) *800 

Anticlines    and    declines e707 

Antimony — Arkansas.     Southwestern,     anti- 

monv    in     (G.    J.    Mitchell) *455 

Mav    be    brought     under    War    Minerals 

Relief    act     "471 

Oxide    (E.   Hill's  Son  f  Co.) letter  138 

Appalachian    belt,    deep    veins    in     (W.    H. 

Fluker)      letter  *93 

Arbon    Valley,    see    Idaho. 

Arc     regulation     in     electric     furnaces     and 

pilot-light    control     1 169 

Arentz   law.   see  Legislation. 

Argentine,    petroleum     activi'ies »9h 

Argonaut    decides    on    mill n484 

Argonaut    disaster n425.     469      *520. 

n557,  V577.  nfi03.  620  664.  691.  755. 
778.  799.  796.  *S44  884.  1021,  nll32. 
ell45.     1149. 

Bodies    found    noo  - 

Difficulty    of    fighting    mine    fires     <R.    J. 

Duncan)     letter   1149 

Engineerino      n»d      Mining     Journal -Press 

account     ell4o 

Tmine*t     (T.    A,    Rickard)  ..  664.    see   a'so   691 

Investigation      n603.      778 

Letters  on.  br  J.  T.  Keatine.  G.  Kislinsr- 
bury  H  Hanson.  S.  H  Bro<-kunier. 
R.  J.  Duncan  and  others.  ..  755.    *844. 

1021.  1149 
Newspaper  reports  'T  A.  Rickard)  ....  796 
Report  of  Governor's  committee.  ...  nll32 
Rickard.    T.    A.,    on....*577.     600.     664. 

691      796.     884 
Should  fan  have  been  stopped0    (H.  Han- 
son)        letter     799 
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Arizona — Ancient   miners  treated  low-grade 

ores     5:13 

itofl  mine  will  be  equipped n88 

Ken     field    

Boulder    Dam    opposed    by    mining:    com- 
panies      n251 

Copper    companies     depend     on    Colorado 

River    power    development .n560 

Copper  mines  assessed  at  5346.101  615 ..  nl«2 
Copper  rates,  companies  seek  reduction ..  n251 
Cyanide  plant.  Unionville.   New,   new  mill 

satisfactory     n880 

DuMill     alkalinity  may   W   neutralized   by 

suiphuric  acid    n646 

Dispute     with    tj.    S.    over    school    lands 

likely      , rVt'> 

Geology    of     67,     166 

Guidebook,     technical    paper 995.     1037 

Metal    mminir    active    147 

Mine  managers  seek  tax  reduction n36 

Mine      taxation      criticized      by      R.      E. 

Tallcy  n29:t 

Mining    properties,    final    evaluation  n474 

Onyx  in    40S 

Ore    deposits     166 

Salt   River  Valley  project  helped  by  min- 
ing   companies     nl61 

Silver-gold    strike   near   Pnoenix    n652 

Taxation   methods   to  be   tested n955 

Arizona  Commercial  loses  apex  suit  to  Iron 

Cap    Copper     n823 

Vs.    Old   Dominion    n9fin 

Arizona  Copper,   report    1186 

Wins   award    In   bullion   rate  case n47" 

Arizona   Industrial   Congress nll78 

Arizona  Jerome  loses  in  suit  Drought  bv  R. 

E.    Moore    nll3s 

Arizona    Standard    Copper    builds    leaching 

plant     n352 

Arkansas — Oil    in    (T.    Shirasl     •993 

Smaekover  field  production   grows.  .  .  .1167 
Southwestern.       antimony      in       (G       J 

Mitchell)      "455 

Armenian    and    Turk    (D.    Eyoub)  .  ...  letter  976 

Arrayanes   Mine,   see   Spain. 

Arsenate,  calcium,  see  Calcium 

Arsenic,    and    the    cotton    boll    weevil ...    ellOl 

From    arsenopyrite    nlOSX 

Metallic,    patent    1171 

Production    to    be    investigated    bv    con- 
gress      nl043 

Shortage    (F     E.    Wormser) 1141 

Tanff    on     attacked n2'>»i 

Armstead.     Maj      H.     H..     gets     control     of 

Ctica     nl090 

Artisan    vs     brain    worker 472 

Asbestos — Arizona    mine    will    be    equipped.  n8R 

Arizona     new    field    nlC.i 

Canadian    Johns-Manville    plans    SI  000.- 

000    plant    at    Danville.    Que n253 

Johns-Manville  bonds   Quebec   property.  .    n72 

Marketing     IB.    Marcuse) *277 

Quebec    conditions     n82R 

Quebec    royalty    reduced n779      n910 

Stored,    injured  by    fire nll8S 

Asbestos  Mfg  Co  of  Canada  formed ....  n473 
Asbcst„,  Ifloea  Ltd..  Quebec,  four  killed.  .n823 
Ashburn  works  du  Pont  Co..  to  resume  .  n39ti 
Asphaltite     sediments    of     Utah,     uranium. 

etc.   jn    iF.   L.   Hess) »272 

Assaying — Assay    of     by-products    of     gold 

reduction     works     (J.    Watson) 199 

Determining    relative    tonnages    from    (A. 

T     Fry  1  •  19.-. 

Simples    .h.-oked    by    screening    analysis 

IC.    Fhiryi     letter  35!' 

Without   chemicals   >c.  Y    Clayton). letter 
95      (R     M     Hughes)    letter    1)5 
Associations,    trade,  see  Trade  Associations. 
Ass'n.    for    Advancement    of    S.ien.-e.    meet- 
ing       nll28 

Athletic    M      *    S.    Co.     will     add     to    zinc 
smelter    at    Fort    Smith.    Ark  .  nRSii 

August    dividends     n437 

August     1022.    "res  and   metals    movements     700 
Australia — Arbitration        court        authorize- 
lower    wages     .11606 

Bendigo   gold   output   lower..  n.V." 

GoM   prodnetlon    July  .    n50l 

1.  IDOT  A      Moline  > 

letter    798 

Working     conditions     award 
Northern    Territory    waits    devetopmei 

Oil     searohlni    for 120     724 

River    Improvr-ment      .  .  I 

South      All-lnlin  lr..r,      11 

( Jack  I       ItOnk      review 

Walhi     gold      del. I-      -uni-i 

'  on  nt.11      nl"K7 

Austria    will    snpi.lv    i.ermany    with    in 

sprinkler     -e*.    Fif- 
A-iver   Qold   t.,   repair   burned    plant  11 
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Balloons     helium    essential    for  0780 
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Banka    I 

Barbers    11)11     Tev      new    gusher  ' 

Bardt    pi  latlor. 

Barium  '.,„,V     review     335 

Rwiix  King  Developni'iil    report      173   39)    lulu 
Run-els       headier      m      'in" 
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BarytJ Alabama    mines    active n476 

Marketing     l  S.     W.    Thompson) 109 

Mining,    in    Ireland    iF.    H.    Ahier) *4U4 

Baseball    a)     Butte e221 

Basic    industries    in    TJ.    S..    present    condi- 

lions    745 

Baucarit.    see   Las   Minitas. 

Bauxite,    British    Guiai.a.    mining   in 890 

Mining    u-.-s.    etc.,     .  R.    B.    Ladoo ) "805 

Variety    of   uses    5115 

Baxter  Springs.   Kan.,   new   mill n44 

Bechuanaland.    see   South    Africa. 

Beer,    Sondheimer  &  Co.   appeal   decision  in 

ore-stowage    case    n342 

Belgian    Society    offers    prize    for    efleay    on 

Mechanics  us  Applied  to  Machines".  ,nll73 
Belgians  interested  in  Rumanian  petroleum.  n465 
Bellasis.    E.    S..     "Hydr  mlics    with    Working 

Tables."    third   editi'm    reviewed 951 

Betlehelen,    Nev..    new    cyanide    plant    pro- 
Posed    nll74 

Belt    conveyors,    and    belt    elevators,     book 

review     1082 

Repairing    1A.    M.    Oliver) 905 

Belting,    joining    the   edges n87 

Leather.   Federal   spcifieations nl099 

Reversing    without    twisting   belt     1 W.    F. 

Schaphorst)      *992 

Users,   handbook  for    n572 

Bemis   Bros.  Bag  Co..      Flexipipe" nl32 

Bendigo.    see  Australia 

Benitez.  A.  T.,   on  camp  of  Guanacevi .  .  .  .  «139 
On  Geological  Institute  of  Mexico  City.  . 

e827.     '942 
Betts.    R.    M..    on    eft e.  t    of   prohibition.... 

letter    11.19 

Betty    O'Neal    flotation    plant    starts n864 

Big   Missouri,    big  strike n250 

Billings    mine   to   have    washing    plant.  .  .  .n484 

Billiton    mines    privately    operated 1034 

Bingham    Galena    in   bad    grace    with    Utah 

Securities    Commission     n'210 

Biotite.    treating,    patent 1038 

Bisbee.  Ariz.,   no   "ten-day"  miners  there..  n250 
Bismuth,    metal    determination    of    silver    in 

IW.  H.  Jacobson)    8.16 

Bits,   see  Drills. 

Black.    E.   J.,   on   history   of   rubber   hose.  .n792 

Black.   W.   S„    on   problem   of   life   at   high 

altitudes      »800 

Black    Eagle    buys    smelting    property ....  n646 
Black      Hills.       gold      mining      in       IF.       E. 

Wormser)      "757 

Black  Lake  Asbestos  mine  involved  in  litiga- 
tion      n646 

Black    Range   may  build    mill n44 

Blackburn.    W.   H..   on   prohibition 892 

Blaine    County.    Idaho,    geology,    etc 380 

Blast-furnace  slag,  copper,   see  Copper. 

Blast    roasting,    patent 820 

Blasting    (see   also   Explosives) — And    drill- 
ing,    promoting    efficiency     in     (B.    F. 

Tillson  )      letter    402 

At    Chuquicnmata    588 

Center  shots,   failure-  of      814 

Detonators,   electric,  ignition  of  gas  by.  .    636 
Dynamite,    loading,    do    and    don't    of.... 
•307     (J.   L.    Fearing.    Jr.)    letter  491. 
Dynamite    explosion     Premier    mine.  .  .  .  nll:ll 

Dynamites,     in    blasting 113 

Electrical    shot    firing     technical    paper..  108" 

Explosives     used    in 113 

Fumes     from      511 

Fuse,      safety      67 

Hercules    Powder   Co     reduces    prices.  ...  n57" 

Smokeless    powder    in     602 

Blaylock,   3.  G..  protests  against   B.  C.  anti- 
fume     legislation      nl041 

"Blue    sky"    law.    see    Legislation. 
Boarding    houses    at    small     mines     iC.    N. 

Schuettel       »720 

Boericke,    V7.    P..    on    fast    shaft    sinking    at 

Oatman      14 

Bonn.    W     C.    ..11    Herrin    affair letter   1R1 

Bolivia.    Coroeoro    copper    district,     geology 
of    . .  ....      29 

Tin    mines     Nat'l    Lead    Co.    invests    $1.- 

500.0110  ill'."  1 

Bolshevism  el  nil.    ell03.    1126 

And    mining     ell03 

Bolts,    anchor     see   Anchor  bolts. 
Hooks — "Ahriss     der    T.eiire     von     deu     Erz- 
lagerstatten"    (Beck)    review   by  J.   E. 

Spun-  «S7 

\l-Ii.r-      Mmlernes    de    Preparation     Me- 
canlqm    ■  '■  -   Mini  '  R<ni\  Brahic)     103c, 

■     Tin" 
"Barium       and      Stronlium      in       Canada" 

335 

iM).   951 
"Bell    Conveyors    and    Beit    Elevators"      108S 
"Bri)ish     in     China      and     Far     Eastern 
Trade"     '  Smith  1  n:)!' 

rs"    (E.krl) 
,,     B  ll"'- 

.1    Enrlnerrin-   Catalog     1022"        818 
Chli  in. 1    Com 

639 

•■1 

ir.n.i  imi. 

' 

II  -        1: 

Element"      of 
'  Essentials    fl  .1     I1.-1.rn11 11  1 

tlon     of     R...       1  Minerals     and 

.  .    775 
"Retudln     Oeolnaico  Mlnero     de     in-     nts 
trile  v      TlalpiDahua" 


iFl,. 


■     "  (Bingham  I         881 

'  il.nl      review 

w      Allen  -'1 
"OSOlOgy      and      Paleontology      of      Minn 

eaveli 

"Ceole                                          .  11  DIM      Pi.lri.  t" 

1  1   upnrr          '"s 
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BOOKS 

"Geology  of  the  Coroeoro  Copper  District 

of     Bolivia"     29 

"Health    Service    in    Industry"    (Clark)..    511 
"Hydraulics       With       Working       Tables" 

1  Bellasis  I      951 

"Iron  Ore  Resources  of  South  Australia" 

1  Jack)       202 

'  L'Argent   Metal"    iPailhas) e749.    775 

"Manchuria" 819 

Manganese     Deposits     nf     Western     Vir- 
ginia          995 

"Manual     of     Determinative     Mineralogy" 

1  Lewis  1     639 

"Material    Handling    Cyclopedia"    (Wright 

and    others)      511 

'  Metallurgical      Chemist.      The."       (Had- 

field)      422 

Mineral  Enterprise  in  China"    (Collins)  .  1036 
■Mineral    Industry.     1921"     iRoush)....    819 

"Mineral    Resources   of    U     S." 810 

Mines    Handbook."    Weed's 381 

"New  Atlas   and  Commercial   Gazeteer  of 

China"     (Dingle)     639 

"Nitrate    Deposits    in    Amargosa    Region, 

California"     e969.    995 

"Outline  of  Science"    (Thomstml  .  .  .  .335.  381 
"Peril   of   the   Republic.   The"    (Brewer). 

review   by   J.    E.    Spurr 1126 

"Personnel    Records"     611 

"Petroleum  Tear  Book.    1922"    202 

"Practical      Mine      Ventilation"       (Robin- 
son)          202 

"Principles  Underlying  Radio  Communica- 
tion"          67 

"Satsume    Nickel    Deposits"     iKuhara)..    819 

"Talc    and   Soapstone   in   Canada" 1082 

"Traite  General  de  Commerce  des  Minerals 

et    Metaux"     (Pitaval    and    Ganet )  .  .  .    1036 
"Welding   Encyclopedia"    (Mackenzie   and 

Card)      819 

"World     Metric       Standardization"       (A. 

Drury     and     others)      67 

"Vear    Book    of    the    Amer.    Bureau    of. 

Metal    Statistics"     67 

Books    for    mining    engineer     (W.    Wlckes) 

letter  753.  correction  883. 
Books,    four-foot    shelf    (T.    A.    Riekard)  .  .    224 

Books  on    iron    and    steel,    best 639 

Booms    that    hurt .  .  .    e3      IE.    W     Brooks) 
letter   182      iC    F.    Pugh.    W    W.    Wishon 
and   W.    G.    Ztllch)    letters   229.    see   also    538 
Booms,    mining    (M     W.   Von    Bemewitz).. 
letter    586. 

"Boost,    don't    knock"    e309 

Rorax     extraction,     patent      512 

Boreherdt    W.  O.  on  the   wrong  word,  letter     7 

Borneo,    oil    in     422 

Boston    &   Maine,    report    on    e2 

Boston    &    Montana      finances    adjusted    ...  n20rl 

Promotion     criticized     el015 

Boulder.  Colo.,   oil  shale  investigations  at..    374 

Boulder    Creek,    see    Idaho. 

Boulder    Dam    opposed    by    Arizona    mining 

companies     n251 

Bowles.  O..   on  marketing  of  slate 854 

Review       of        "Cements,        Limes        and 

Plasters"     1126 

Review     of      "Talc     and     Soapstone     in 

Canada"    1082 

Boyd.     J.     T       on     evils     of     poor     manage- 
ment      letter    975 

Boyle.    J..    Jr..    on    an    engineer's    patents., 
letter   270 

Braden.   copper  smelting  in   1921 22 

Ore    milled    in     1921 95 

Produces      10  0011 1100      lb.      of      copper 

monthly  in  Chile   n51fl 

Report      40 

Brain    worker  vs.   artisan    472 

Brass      products,    marketing     1027 

Use    expanding         nl086 

Brazil,     gold     production 456 

Brick    making,    pottery    kiln    best n60« 

Bright.    G..    on    proper   mine   lo.-omotive   for 

specific    Berries 904 

Brinsinade    R     B..   on    freedom   of  discussion 

In    the    Institute    Utter   1063 

On     Hn.antla      Mex  «102« 

On     labor     legislation     in      Mexico,  .letter   842 
Brisbane.   A     on  hydrogen   from  the  air..ell4.r> 
Views      on      engineers      1   Member      of 
a  i  m  e  1"  . ...    letter    M 

Brisbane    correspondent    on   oil    prospecting 

In     Queensland  •688 

Britannia    Co    completing   concentrator    'R 

Dunn'  nil  75 

Mill   construction   utog nests  .  .0868 

Released     from     Hood    d  .111  i^.-     liability      n)7.1 
British    America    Nickel     -1  iris     ivsehenes 

Dl  assa 

Mnli-li     1  -lures     -ought     by 

helms  D663 

llnti-h       Columbia — Ami  fume       legi«lalion 

Blaylock    protests  niotl 

Better    tone    in    in.lnslr*  nils 

Coasl     Range    Steel      Ltd 

Dominion    governni.  m  '.-ling 

plant  .n8flp 

Geology      report     on 

Gold     find     near      Ho|..  nfl05 

Gold     miners     use     rilTlnj     rail 

1   steel    Industry     financing 
Kaolin   deposits    found    In    Cariboo 
Kootenny     mining    in     IT      A      R 
Labor     shortage  n606 

d 
Nelson  Vmlr    hlghwa.  n47S 

Operators     p-     '  ,1      in- 

spector Tl|  1  ~  I 

Portland    Canal    district      inn 

nt'!0     iitlOH 
Winter     work  932 

Salmon    River 
Sandon    dUtrli  •  nB84 


B  nil'!  ■  omtnnlr.  mentioned  In  "News  by   Mining  Districts."   see  Mines   and  Mlnlnr  Companies 
•Illustrated:   a.  abstract:  e.  editorial     n.  news 
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BRITISH    COLUMBIA 

Silver,    big   strike   reported n~„ 

Similkameen  district,   prospects  in 980 

To    support   Coast   Range   Steel,    Ltd.  .  .  .n338 

Vancouver  exporting  spelter nf!\S 

British  Guiana,  bauxite  mining  in 890 

British    South   Africa   Co.    to    turn    mineral 

rights    over    to    Government n428 

Brockunier,      S.      H.,      on      the      Argonaut 

fire     letter  75a 

Broderick    &    Baseom    to    build    wire    rope 

plant,     St.     Louis n43 

Broken   Hill,    cannot   meet   competition ....    ndl 

Geology  of,  book  review    687 

Lead  poisoning,   etc.    (P.   G.   Tait) 330 

Operations     resumed      o206 

To     reopen     nl087 

Broken     Hill     Junction     exploits     carbonate 

ore    nll75 

Broken    Hill     South,     report 789 

Brooks,  E.  W„  on  "Booms  That  Hurt,  .letter  182 
Brown,   R.  B.,  elected  president.  Institution 

of   Mining    and   Metallurgy e970 

Brush,    wire,    for   cleaning   bedrock **0'5 

Bucket,     dredge,     patent 1127 

Bucket,    self-dumping     (A.    W.    Allen)  .... 
•991.    (G.  C.  Taylor)   letter  1150. 

Ye    old    iron     *9o 

Bucyrus      Co..      new       %-cu.yd.      universal 

shovel     n*3"oo 

Budget,  executive,  working  of  system.  .  .  . nll«8 

Buena  Tierra.    report 658 

Bugbee.     E.    E..    on    heat    requirements    in 

volatilization     letter       7 

Bulgaria,     aluminum    coins n910 

Bunker  Hill  mine,  Tainton  process  at .  .  .  .ell46 
Bunker  Hill  &  Sullivan,  smelter,  pulverized 

coal  at    *1*9 

Will    use   Tainton-Pring   process n865 

Bureau  of  Mines — advisory  committees  will 

co-operate     with     n~36 

«Aids  zinc  industry    n867 

Appropriation    for    n*ui2 

Appropriations   available    n73 

Embarrassed  by  overwork   nl002 

Forum     e882 

Gas    men    appreciate    bureau nli° 

Justifies    existence    nll76 

Non-metallics.    appropriation    for.    protest 

against    withdrawal     n?2? 

Oil-shale   mining   regulations    issued 421 

Reno   officials,    advisory   committee    for.  -n207 

To  study  iron  mining  problems n69 

Ventilation    problems    to    be    studied....    n73 

Will    study    oxygen   in    metallurgy n776 

Bureau      of      Standards,      platinum      thefts 

from      n339 

Technical    paper    861 

Burma  Mines.  Ltd.    (A.   B.  Parsons) 316 

Mines   500    tons   per   day   in   June n~49 

Report    658.    1142.    1186 

Burton.  C.   P.,    on  air-dump   cars n*}?J 

Bushing,  removal  from  blind  hole 112 

Business,     basic    industries,     present     condi- 
tions in  U.  S •  ■    7*5 

Gold     exports     seem     possible     as     trade 

balance  dwindles    n867 

Butte,  baseball  at    e221 

Companies  raise   wages    ax,i 

Miners    attracted   by    coal    mine    wages    .  n916 
Shutdown    of    outside    mines    helps    labor 

situation     nlP,"2 

Butte    &    Superior    profits n2- 

Resumes   dividends    nl08o 

Butters   wnod-bnrning  smelting  furnace    (M. 

B.   Evans)     •  ■    107J5 

Butters-Mein    distributor     (A.    W.    Allen)  .  .      43 
Byers      C.    A.,     on    recovering    silver    from 
'  movie    laboratory    waste     373 


CO.,,   see  Carbon  dioxide. 

Cables,     overhead,     for     power — copper    or 

aluminum     el  *  7 

Caetani.  Gaelasio,  a  mining  engineer  ambas- 
sador      e927,     n9o2 

Reception   for    nl?S« 

Postponed     nMl.39 

Cages,    see    Hoisting. 

Calaveras     Copper     Co..      almost     ready     '° 

resume     nil  '* 

Calcium  arsenate  plant  in  Utah  nears  com- 

pletion      iiv  ,  J 

California — Amador  County,  some  mines  re- 

opening    2-2 

Ancient  river   channels    (G.  L.  Slimmer).  8o* 

Freight    rates    on    ores    reduced nirti 

Gold     mining    industry    recovering 324 

Production   for  6  months.   1922.  lower 

than    1921     nl23 

Silver,    gold    and    copper    in    1921 ...  .  n211 
Mine   fire    measures   considered    by    com- 
mission      - • -n861 

Mine   safety   organization    (L.   H.    Eddy) 

letter    754.  _„. 

Mineral  substances  produced  number  _ol..nbSl; 
Nitrate,    disappointing 


.       .e969.    995 

Petroleum   core   drilling    245 

Land   decision,    review   asked    4b.> 

"Outlaw"    companies,    war   on    46:> 

Southern    California,    core   drilling.  .  .  .    90S 
Silver   mines   reopening   after   30   years..  n474 

Southern,    mines    active .  .  .  .    376 

Tuba  County  most  productive  gold  field.   190 
California   Rand    plans    to    double   mill    ca- 

California    Trona    Co..    report 1096 

Callahan    hopes     to     reach,    maximum     in 

1923     n690 

Resumes   in    Coeur   d' Alene n§|I 

Will     absorb    Galena     n86b 

Calumet    &    Arizona    may    find    agricultural 

market  for  sulphuric  acid n5„5 

Property    involved    in    litigation n8~«J 


Page 
Calumet    &   Hecla   and   subsidiaries   to   con- 
solidate      n}i?? 

Engineers   visit    nl041 

Fire    protection     (O.    Potter) letter  7o4 

Follows    Anaconda's   lead eHf7, 

Has  40,000,000  tons  in  tailing  deposit .  .n21~ 

Produces   5.000,000    lb.    per   month nS5? 

Resumes  work  on  Torch  Lake  plant ....  n20o 

Survey  now  in  third  year n433 

Will   reclaim   copper  from   richer  sands .  .  nay9 

Camps,    wet    and    dry e354 

Canada — Barium    and    strontium   in.... 320. 
book   review.    335. 

Dept.    of    Mines •    °99 

Dominion  government  to  erect  ore-testing 

plant   in    British   Columbia    nS§Q 

Geological    Survey     599 

Plans    extensive    field    work     ndl 

Geology,    technical   paper    "SI 

Gold   embargo    continued gig 

Government   studies  mineral   resources...    24b 

Mineral    production,    increases n29* 

Technical   paper    -  •    "51 

Mineral    products,    new    markets    to    be 

sought    ngJ 

Mining    directory     gi» 

Mining,    technical    paper    ■  ■■■ 

Opportunities       for       mineral       products 

abroad    n51o 

Premier    largest    silver    producer n}olo 

Talc  and  soapstone  in,  book  review ...  .10S.S 

Tukon.  Mayo  thriving   nl-o 

Canada  Copper  Corp..  writ  served  by  Equit- 
able  Trust   Co •  ■     -nil '° 

Canadian    Institute    of    Mining    and    Metal- 

lurgy.    convention    (R.   Dunn)  .  .  .  n9o2.    elOlo 
Cananea,    Mex..    miners  resent   physical   ex- 

amination     Dq-7« 

Recovering    mine    timber    at    g'Jj 

Cananea    Consolidated    Copper    resumes ....  ndd» 

Candelaria.    new   mill    ls 

Cape-to-Cairo,    see   Africa.  • 

Carbon    dioxide,    method  of    weighing.  ...  nl0«9 
Carmack.    G.    W.,    discoverer    of    the    Klon-     ^ 
dik< 


Chuquicamata.  Chile. 
Co. 


Chile  Exploration 


Carnotite.    concentration  of     patent }?o? 

Ores,     treating,     patent     process 11*; 

Radium    in.    determining f on 

Cars,    air-dump    (C.   P.  Burton) ■  ■  ■    Igi 

Cartridge  belts,  an  example  of  war  waste. n  483 

Castings,    aluminum    0!,a 

Caterpillar    tractors,    see   Tractors. 

Cates.    L.    S.,    on    prohibition »»* 

Celestite.    production     g»° 

Cement.    Portland    g^A 

Cement    gun    in    metal    mines . ■  •  •  •    °a" 

Cementation    troubles   in  screening   analysis 

(C.     Flury)      letter  359 

"Cements.    Limes    and    Plasters."    book    re- 
view      1136 

Central  Mine.   Mich.,   sold   for  junk nl20 

Central  Pac,    see  Southern  Pac. 
Ceramic   Soc.   see  Amer.  Ceramic  Soc. 

Cerium,    uses    of i:  ..  •  ■■„■•  ■.■  •  •;^_;    4b4 

Cerro    de  Pasco,  life   at   high   altitudes    <W.        „ 

S     Black) "IgJ 

Cerro   Gordo,   report    ■  ■  •  •■•    •5a't 

Chain-and-bucket     elevator    device     (A.     W. 

Allen)       '553 

Chain   grip  for  rope  haulage *62 6 

Charlton,    D.    E.    A.,    biography    . •-»« 

On  use  of  telephones  in  mines •  "<Jo» 

Review     of     "Belt     Conveyors     and     Belt 

Elevators"     108- 

Chase    C.  A.,   on  prohibition 891 

Chauvenet,    W.    M..    on    compressibility    of 
water    and    wave    transmission    of    power 
letter,    with    editorial   comment.    1150. 
Chemical    engineering    catalog.    1922.    book 

Chemical   show.  New  York n571 

Motion  pictures  of  mining 336 

Hoover    to    speak nl59 

Chemical   patents.   American-owned  'German, 
appeal    for  protection .  .  ..-  .  . 

Chemistry.  "Fluidity  and  Plasticity,      (Bing- 
ham),   book    review 

Chestatee    Co.    gets    $469,784    on    war    min- 
erals  reward    nbOo,  no48 

Chic.   Pneumatic   Tool  Co..   rapid   flow   rivet 
cutter    nlP,2*: 

Chicova,  latter   day   search   for 989 

Chief    Consolidated    acquires    new    property 

in     Utah n645 

Plans  improvements  at   N".  1    shaft n3o2 

Report    349.    526.    1010 

Restores    former    dividend   rate n292 

Will  develop  new  ground n911 

Chihuahua,    see   Mexico. 

Chihuahua  &  Oriente  R.R.  opens  silver-lead 
mines     n650 

Chile,  high  cost  of  living 461 

Nitrate,     exports    improve 549 

Situation     Ill 

Treatment    of,    technical    paper 1126 

Chile  Copper  Co.    after  20.000.000    lb.    per 

month   nlOOl 

Bought    by   Anaconda nl040.    ell46 

New    August    record n604 

Report     614 

Chile   Exploration  Co.   uses   electric   shovels 

at     Chuquicamata 634 

Blasting     at 588 

Chimney,  tallest *903 

(N.    L.    Stewart)    letter    1077 

China — books   on,   three 639 

Lead  and  zinc  mining 947 

Mineral  enterprise  in,  book  review.  .  .  .1036 
Silver,  stimulation  of  output  sought .  .  n470 
Tin   mining,    technical  paper 1036 

China  clay,  a  North  Carolina   mine e618 

Chino    Copper    report, 569.     1052.     1096 

Chloride  volatilization,   see  Ore  Dressing. 

Chlorination.     patent 776 

Chromium,    electro-plating   with    973 

Rhodesia,    output    increases n910 


1)203 

381 


^.nematograph,    see    Moving    Pictures. 

Claim,  smallest,  staked inJZ" 

Clark.  A.   J.,    biography •  •  ■  *10  -'- 

Clarkdale.  Ariz..   United  Verde  plant  n342.   '343 

Classifier,    and    ball    mill,    patent 381 

Classifier,   cone,  patent 380 

Classifiers,    patent 951    (two    articles): 

1037,   1127. 

Clay,    alumina   from llo- 

China.   see  China   clay. 

Colloidal    and    non-colloidal e399 

Deposits.    Idaho,    investigated ..n5b;> 

In     metallurgy    and    agriculture     (A.    W. 

Allen)       letter   666 

Production  'in    1921 144.    364 

Technical     paper 861 

U.   S.,    technical   paper 11-  ; 

White,   industry   at   Langley.    S.  C 81- 

Clayton,  C.  Y..  on  assaying  without  chem- 
icals      Ietter,„?5 

Cleanliness,  order  and  e     ciency elOoy 

Clemeneeau,    Ariz.,    invite    Georges    Clemen- 

Cleveland-Cliffs,    builds    new    dam 691 

To  build  trestle  at  Athens  mine n748 

Negaunee  mine,   main    level    station *352 

Clifton-Porcupine    to   build    mill n220 

Clinch.  R.  S..  on  flotation  and  cyanide 
plants.   Sonora nlL'ii 

Clio    destroyed   by    fire n563 

Cloncurry  mines  wait  for  £90  copper 
market    nli29 

Coal — Alabama    production n565 

Production    in    August n390 

Ash,   fusibility  of.   technical  paper 1127 

Car    shortage    hinders    distribution n693 

Colorado  mines  help  to  supply  East n250 

Commission   will   advise   people n2S° 

Distribution.   Federal,   is  complicated.  ..  .n294 

Domestic    fields    over-developed n207 

Firing,   tuyere  for.   patent 512 

Haulage,  coal-mine,  technical  paper.  ...  .1127 
Michigan    copper   companies    expect    high 

coal  prices n519 

Mine  wages  attract   Butte   miners n916 

Piles  grading,  mechanical  methods  ap- 
plied       -  :, •  ■n,483 

Powdered   (pulverized  I .   at  Bunker  Hill  & 

Sullivan    smelter #149 

15.000.000    tons   burned    in    U.    S.    an- 
nually     mSSv 

In    copper   refining    n*791 

Patent   method   of   use 77b 

Shortage,  to   lessen    688 

Spontaneous     combustion 380 

Stocks    depleted n73 

Strike,  see  Labor,  Strikes. 

Transportation    root    of   difficulties n866 

Coal  Commission.  C.  A.   Allen   in  charge  of 

study   of    waste nll29 

Not  to  be  involved  in  wage  contro- 
versies      nl088 

Coast  Range  Steel.  Ltd.,  British  Columbia  n473 
May     locate     plants      at      Hudson     Hope, 

B.    C n694 

To   be   supported   by    British    Columbia.  ,n338 

Cobalt,  reduction  works,  large,  in  Clon- 
curry   district.     Queensland n694 

Cobalt,      Ont„     Nipissing     sells     tailing     to 

ceramists  for  cobalt   content n691 

Important   silver  find n384 

Shipments  break   records n738 

Cochrane  Corp.,  back-pressure  valve  with 
remote  control nll44 

Cocos    Island ell45 

Code  of  ethics,   see  Ethics. 

Coeur  d' Alene.   see   Idaho. 

Coeur  d'Alene    Talache.  Idaho,  see  Talache. 

Colbran.  A.  H..  on  Korean  mining,  present 
situation     ._• 895 

Cold  Bay.  see  Alaska. 

Cole,  D..  on  development  of  vertical  disk 
crusher    Tijjl 

College    graduate    and    labor el013 

Collins,    G.  E..  on   prohibition 891 

Colombian  Corp,,  report 1142 

Colorado — coal      miners.      wages      increased 

30%       n469 

Coal    mines    help    to    supply    East n250 

Geology     422 

Gold  discovery  to  be  celebrated n29. 

Mines  use  more  power n517 

Mining  companies  protest  against  aban- 
donment   of    railroad    line n293 

Mining  in  (T.  A.  Rickard )  .  .  .  . 5.  (M. 
F.  Coolbaugh)    letter  315. 

Mining,    technical   paper    861 

Mining     improves 244 

Mining    men    plan    to    meet n996 

Ore  held  up  by  need  of  repairs  to  loco- 
motives      , n2Ji1 

Reapportionment  defeated  at    polls ?Siv 

Zinc    mine    operators,    relief    for nl041 

Colorado  &  Southern  Ry..  abandonment  of 
line    forbidden n293 

Colorado.  Columbus  &  Mexican  R.R.  plans 
new  line n961 

Colorado    Corp.    takes   over    Rawley    mine.  .n645 

Colorado  Metal  Mining  Ass'n  criticizes  pro- 
posed "blue-sky"   law nll74 

Colorado  River  project  IT.  A.  Rickard)  .  .  .  .1148 
Arizona  copper  companies  depend  on.  .  .  .n560 
Importance    of •;•■■.*•.'      n**l 

Columbia  Sec.  A.I.M.E.  meets  with  minmg 
students    ;••••, "Soii 

Combustion,  spontaneous,   of  coal... 380 

Commerce  Mining  Co..  stockpile  of  zinc  con- 
centrate "grows"  $300,000  in  6 
months    n64b 

Companies    as    prospectors e79.f 

COMPANY   REPORTS 

Alaska  Mexican.  250:  Alaska  Treadwell. 
259:  Alaska  United,  259:  Amer.  S.  & 
R  789:  Amer.  Trona.  1096:  Amparo. 
173:   Ariz.  Copper.  1186. 


For  mines  and  mini; 


companies  mentioned  in  "News  by  Mining  Districts 

•illustrated;  a-   abstract:  e.  editorial:  n.  news 


see  Mines  and  Mining  Companies 


ENGINEERING   AND   MINING   JOURNAL-PRESS 


Volume  114 


COMPANY    RK; 

Barnes-King      Development       17:1       S94, 
1010:   Brad)  Broken  Hill. 

868 
Burma  Corp  .    l.i.l  ,   668     1 1 12     1  189 
Calif.  Tr.m.i  Co.,   1006;  Cerro  Gordo 

llllll.     Chile 

I  inn..  Copper,  ."•'!!'. 
1062;  Colombian  Corp      1142 

i     Dome   i  A    G 

Bast  Butte  Copper.  668;  El  Oro,  1066 

Copper     128 
HoiiiiuriT    (A.   Gray),   350;    Howe   Sound 

Intern*.!  I   Nickel    129,    180,    1068 
Kennecott   Copper,    10;    Kerr    Luke     922 
Luke    Shore.     4.'(7.      (80;     Le    Roi     No      2 

ii  ky  Tiger,  303 
M.  Intyre      Per,  upme.      614;      Mt.      Lyell. 

1068;   Mt.   Morgan     180 
Nevada  Consol    Copper    526,   1097     Ne« 

Jersey    Zinc     349,    876;    New    York    & 

Honduras   Boaario,    304 
OroTille 
Plymouth   Com 
Qmiiey.    178 

Ray     Consol       Copper.      569       1052        Rio 
"89 

I  186;    Silversmith 

269     922;    St.   John   del   Rev.   303 
Tech  Hughes     1089:    Tenuskamimr      loin 

Tomboy       lllil?       Tnnopah     Belmont      II, 

ipment,    138,  658;   Trethewey,  965; 
Trona   Ky.  Co.,   1098 
i  mi,. i  Eastern,  .in  I     United  Verde  Bxten 
Dniti   Gold,   41 :    ntah  Co 
per    566     1052 
w.nni     808;    Wallaroo    &    Moonta     OiiV 
Wolverine  Copper.    4.17 
Company    reports,    editorial    eomment    on      el77 
Compressed    all      compressor,     small     rarti 


08 


Direct-connected  oil  .engine  compressor.  .'n«M79 

piness     from     63(, 

located    by    geophone.  .  .  635 

Lines    device    ior   dewatering 

Beneaong,    technical    paper    ;iu7 

Comstock    lode    422 

Concentrate,   "perfect."  reported  by  Ot 
Conoentrates      marketing    of     (A.     B      Pal 


■II.". 


Concentration,    see  Ore    Dn 

Concrete   work     setting   an,  hoi    boiis  in    ic. 

N.      Sehic'l-  •-,-,'{ 

Cone  e la... 0         OTtenl  '.'.'.'.'.'.'.'.'.'.    380 

Conflict  ot   romance   and   industry    Sbenan 

doah     Valley      i   , 

Congo,    Belgian     development    n4"s 

Gold    and    diamonds     record    output         nl62 

Conical   mill-    see  Mill. 

dated   Cortcz   begins   mill  n440 

Consolidated    f;„i,i    Fields    ,.f    South" Africa 
plans   merger   ol    Mexican    mine.  mils 

Consolidated    M     *    S     (',        ,,i    I    i,     ,|IV1 

dends  to  1m-  resumed  niuoi 

Baal   Kootenay  power  Co    to  build  power 

plant     for      nils 

Will     ereet     concentrator     at     Kimi. 

,'!     '      ,  .  .11264 

Coneentrator     progresses n7ts 

Consumption     ...-   Phthisis 

Contracts,   war-time    Government   -ue.  on. ,n780 
control    apparatus     refinements    in  e883 

Converter   flue    covered    with    gunite  i.vvis 

Patent     

Converterga«   dl  patent  '907 

conveyors    bell     -••    Bell   Conveyors 

'ooks     mini- hall    they    be    III 

Quixote    ,|,      |a     Mm.,  i  i,.,, |5 

Coolhaiigh     M     F      on   CooTbaugh    proci 
letter  816. 

Co-operation,    s, ,     IndUStria]    Co  ration 

Copper — Africa  c^8 

AJo  enterprise    s..«   i  .  ,   co.'.«184 

Aiiiminiini  or  copper  for  overhead  power 

cables    .1  77 

Nn'"  depend   on    Colorado 

River    power    development  1166O 

fe,-k    reduced    freight     rotes  ,,■•,) 

Arizona  mm.-. 

Bardt  process   ..f   precipitation  1 1  -. 

mast  fiimaee  slag,    losses   in    m    p 

man)    *1028     •107" 

Boosting    the    r.  d    mi  la]  li.i   , 

Braden     produce      10.000.000    II,     o,    CI 

monthly  .-,,- 

Smeltinir     in      [032 
Buying     eopper      arli,  1. 
Moving     something     made     ,,f     .,.,,,,   ,      ,„ 

BuiughtOTI      HI,  h  ,.3fiK 

rbHe    Copper    ( 

per  month  ,,l,,„l 

-rv  mine,  wall    for   too  market      n  1 1.10 
<  ompany,      world  -      oldest      comma 

Institution 

minii 
'  nrppsr    «teel"    sclc,  i. 

fjtan  I  ninin 

•     influence,    on  IF    F    " 

I.,. 
na  stall 

..  era 

'■<■  en. •wait  i  I.  Iter   71" 

I  127 
.  1068 

-       f. ,-,,.. i  n  I". 

'l'l»«      from      fun.  . 

FrHti. 

'  .reign       ., nier        for 

An,., 
Rvdrni 

mport 
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COPPEB 

ilopments       72] 

l..i,„,i — industry,       ughest    problem  i   !66 

Lake    district   needs    1000    men nli.VJ 

I-..  Copper.  Michigan.) 

Labor    conditloiis     n823 

Mini .    .how    ...  .    in    July     ri250 

People    correct    mniors n779 

People   puzzled   by   engineers'    visit.  .  nliin 

Wages  raised    n558 

Leaching  copper  ore.  patent ...  1 171    [see 

also    Ore   Dressing). 
Leaching    with    SO      experiments    favor- 
able             man; 

Metallic,    coloring}    patent    process 1038 

Michigan.  August  shipments    .    n.v: 
also  Copper.  Lake  District.) 

Companies    import    miners nll38 

Frw.r    men    tearing    mines ,,  |.i.: 

Industry    m     e  is7 

Min.r.    continue    migration    to    facto 

ries    nllli 

Mines    get    auto    workers     ntilil 

Production    gains    in    August n47li 

Shipments  July  ami  September.  ,n2B9,  iHi!<7 

Wages    and    labor    conditions mini 

Mine   costs  must  be  reduced      n785 

Ores,  leaching,  see  Ore  Dressing. 

Powdered    coal    m    refining n*791 

Precipitation   by   Bardt    process 413 

Patent     1  088 

Prices,    New   York.   .Tan     to    Sept 711(1 

Production,     increased     in    May n7.'l 

Statistics     of      " .17 

Products,    marketing     1027 

Pyritio    smelting    at    Siemens-Kwarzehaua 

works    (Dr.    C.    Offerhausl v.vi 

Ouincy     Mining     Co      smelter,      handling 

eopper    products     i  H     M.    Payne  I «112 

Radiators,    auto,    of  copper .  ->i 

Recovery    process,    new;    nf*.">s 

Refining,     technical     paper 11  ,1 

Scrap     ,  i: 

Slag    for    roadbuilding tit; 

Smelting,    native,   in   Africa    'R     Murra] 

Hughes)     letter    '400 

Southwest     companies     win     in     oil-rate 

dispute    niiis 

Statistics,    cost   of    gathering  is    small .  .  .    n7:t 

Encouraging     nils.". 

Surplus,    in    lake    country,    disappear,      nliin". 

Sweden,    ore    found     n823 

Tank,     cost    higher    than     galvanized-iron 

(T.    C.    Denis) letter  315 

Tariff     e798 

Protection  for  copper'- e925 

Touracos     and     copper e574 

Umbrella   ribs    iH.   C.    Demmingi  ..  .letter     Ho 

Use  expanding   nlOsti 

Copper-nickel       matte         refining.        patent 

method    007 

Conner    Export    Assn.    calls    notes    due    in 

1923    and     10"4      nils 

Copper    Queen    option.     Higgins     group    at 

Bishee     Ariz nlfii; 

Smelter    will    be   remodel-  d    nl04" 

Will     employ     more    men nfllO 

Copper  Range  Mining  Co.     new   steel    shaft- 
house     at     Trimnuntain     mine nOfiO 

Plans     new     constni-tion      at      Trimoun- 

tain      ,,"".(1 

Copper     shingles.     Michigan     may     make     in 

State    prison     nil. is 

Copper    and    Brass    Research     Ass'M      meet- 
ing     nlORIi 

Corduroy     used     in     gold     recovery.      South 

Africa      684 

Core    drilling,    see   Drilling. 

Corea.    see    Korea. 

Corning.    F      G.    made    honorary     freeman. 

Freiberg    School    of    Mines :  1 7 

Cornucopia  Are n  iP.fl 

Cornwall    miners    go    to    Hollinger.  nR28 

Tin    mines     future    of n807 

Tin    mining    still    bad n.11 

Corocorn    Copper    Distri.f.     Bolivia,     '-■■■■■ 


of 


Coronado   case,    see   Labor. 

Cost    per   ton    milled    or    per    unit    of    metal 

recovered     el  01 .1 

Costs    at    El    Oro    .  .  11"  I 

At   Mctntyre  Porcupine   Mines  ..    00" 

Cottrell  precipitation,  technical  paper.  .  .  .  007 
"Cousin  Jack"   miners  go  to   Hollinger  n823 

Cover,  leather,  for  tap.-s  (R  H  Postonl  "7"7 
Craln's   Market    Data    Book    and    Directory  "n 

Crane,  w.  R..  on  marketing  of  manganese  Srlfl 
Crane,  clamshell  and  dragline  crawler  n*489 
Cripple    Cnck.     short    re    of     men  ,..:l" 

Cripple    Creek    Shortlin,-    RR     to    b Id      n.V.'l 

C    B.,   on   bom  -n    and    oil    «hale.  . 

letter  on.". 
Crowe    pro.-c.s     ...  886 

Crude    nil      sec    Petroleum 
Crusher      feed     spout  ■      for 

tw    j    Tain  Minn 

Oyrator     patent  880 

single  roll     new    di  »lin 

Vertical  disk,  development  nl   ID    Col  --i 

Cni.hlnr,   oreo.    •- 

Cuba,    mineral    rSeoni  IE.    S      H 

107.     1,1     F     C      v 
Vlekcl4rnn      ore..  r"' 

011    am 
monla   lcaehlng   of    zln      ores 

h  ....     R      \  its     M.  I 

nl  r:: 
Cunningham     hi  ,„t     A      \rl 

zona         „s".i 

Currency      relation    of    .        1    t,,     ,ll      It      Stee 

man)  letter   ""■■ 

Cutler    for    wire    mi- 
nce   umiil,        with 

Ciiyunn    iron    mine,    plan    letln     winter     nl0S7 


Page 
Cuyilna  Minneapolis   Iron    Co.    gets    8188,847 

war    relief     award. 

companl  106 

n.   Mining  Congress   ami.,  e837 

-,,    Ore   Dressing, 
Cyanide   Gold   Co.,    finishing    milling    plant..    nSS 
'    >  i  not  lai  ak    iron    prices    i  educed  .  .  .  n516 


1) 

Dam     tailing     -• .    Tailing. 

Darrow.    W      E..    on    Argonaut    disaster.  .  .  . 

letter     •84.">. 
Havi-  Ilaly.      report       H 

Sued    by    Anaconda nllsn 

Day.    R.  J.,   on   testing   rock   drills  '317 

Day      mines       Coeur      d'AI.-ne      will      ship      to 

Helena      0205 

De    Been    tights   ineome    tax n649 

De  Bonnier   A    8.,  on  Rumanian  petroleum. 

in-i    nuarter    1922 382 

December     dividends     lis", 

Deepest      . hafts      |1^ 

Degradation   ol    engineering  i  1059 

De     Laval     Steam    Turbine    Co.,     mull. 

centrifugal    pump     nlill" 

Delprat.    G.    D..    biography     (P.    R.    Middle- 
ton)  ...  *14S 
Demming,     H.     C,     on     umbrella     ribs     ol 

copper    Letter     95 

Demi. ml     c     D      and    A     C,    Halferdahl    on 

mer-h; ,.i    sampling    ..i    on  280 

.'ii    -.milling  sjiotty  gold.  ores.. 94s.    .M 
W    Von    Bernewitzl    letter    1068. 
Denis.  T,   C.   on   'make  it   of  copper.''    letter   315 

D lull     see   Legislation. 

Dent.    P.     on    gold    in    Wales s.V) 

Denver,       Colo..       a        silver       delivery       point 

Sept,     1_ n.183 

Victors     ol  

Denver    &    Ru.    Grande    Western,    door    re- 
view      509 

Departments.      Government,      reorganization 

still     on     slate n  128 

Depletion,   mine 590,    (C,    i:    Holmes  I 

letter    ^71 

Depletion    and    depreciation,    how    charged! 

(J.    H.     Vivian  I  .  |,  |i,  ,     111 

"Detectors    '    mineral      SOUghl n':ti7 

Detonators,    electric,    ignition    of    gas    by.      ieb> 

Deviation  of  plumb  lines   from   the  vertical 
.  .  .  .77.1.     i  V.    C.    Hills.     j,n,  ,      102] 

Dewatering    mines,     air    lift     for.     technical 

paper     ins: 

Diamond    drilling,    sec    Drilling:. 

Diamonds — Find,    amber  stone.   93  carats     n.'tsu 
In   stock,    tax   unheld.    South    Africa.  ..    n694 

Large,     recent     finds n694 

Market    for    rough    stones    improve-  n888 

Orange  Free   state  mines   to   resume ....  n869 

Pbodesta      output     grows n010 

South    Africa,    mining    on    mend... 

South    Africa     rush n7Sl 

Diaphragms    geophone     material    for :t':o 

Diatomaceous    earth     (N.    Goodwin)     letter    977 
And    triooli       us 

Dick,    J.    C.    &    Co.,    war    mineral,    claim    al- 
lowed     n4-:s 

Dings     Magnetic     Separator    Co       magnetic 
pulley  •  :i:i 

Dioxide,    manganese,    see   Manganese 

Dioxide    sulphur    see  Sulphur   Dioxide 

Dipping  trough   lor  Iron   pipe  'si  t 

Dirigibles,  ..-,    Balloons. 

Disasters.    See    also    Argonaut 

Four  miliers  killed   in   Canadian   sabestos 

mine    „s::t 

tea  ...    patent 
DiHebai-gnig   .men, ,    gases,    patent    method  907 
Diseases,    miners'      .(    Broken    Bill    (P     G 

Tait  I       .     :i:ik 

Disk   crusher    vertical,    development    of    ID. 

Cole)  •  .  ,  I 

Distillation,  slow    gives  better  ihale  oil    .        160 
lini    boi    toi    Dorr  thickener   (C    G 

Dresser)  • 

Distributing   granular  material   m   drainage 

\     n     Allen  I 
in\  Idendi        June  December,       1932  1 1 . 

■:.-....    -I.'I7.    in  I     788     1009     lis. 
Dividing   one's    eggs 

Divmlni:     rn.l         a    dumb    idee  '  .  I 

ll,,niks     ,,I     |he     world 

Dolcoath   Tin    Mines   financed  n77n 

Dolly    V.,  i  n.'ll 

Dolomite     bricks    from 

Dome    mines    break     record.        i.'.'n".         v 

Qraj  .  nsiii 

Beporl       \      i. r.i  .  s:i 

D. .inn i   Lead  Sii\er  ore  retti 

ton 
Don    Qulxnte    de    Is    Hlna,    on    llcensli 

mine    cooks  let 

Door     ....       ..     Ventll 

'i  ckener     dlstiibatlni    bog     (G     G 

Dresser  1 

r    ,i,v  isi.ui  1089 

help 

obtain   Ion    rail   rota  on   eoppei  111104 

Dowi  1     pini      di  m.  ■-     f.T     n,  .1.1.        11       \ 

S.huelle.  »1U 

dlstiibutlns   granulai    m  iM 

V        \V        Mien  I  ■■  ,| 

on!  Dredging — Another  dredge  to  80 

...    m  ,!  ,i    Peninsula  .n.Tin 

patent  1  1    - 

'iila     dnslirr.     go     to     N.,111, 1 

i.-nr; 

Drill    -  inipling    of    dredge    ground     1R     T 

.1.10 
Drc.«er    c    ti      on   ,li-tribuliiii   1„,\    tot 

tin.  kener  •888 

'  Drl    Air"    trati    f,.r   compressed    air   Hi 


■  mine,  and  mining 
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•lllrjat  ,1      n.    new. 


id   Mlnilik 


July  1  to  Dec.  31,  1922 


ENGINEERING   AND   MINING   JOURNAL-PRESS 


Page 
Drilling — and   blasting,    promoting   efficiency 

in     (B.     F.    Tillson) letter    402 

Bits,     Hawkesworth     detachable      IF.     E. 

Wormserj      e222,     n*262 

Patent     1037 

Core  drilling  in  California  oil  fields.  .245.  906 

Core,   requires  care 950 

Diamond   drilling  in   El    Potosi   Mine    CH. 

A.   Walker)    *896 

Diamond,  for!  petroleum    (E.  R.  Lilley)  .  . 
•152,  technical  paper  861 

Equipment    and    productivity e794 

Joplin-Miami    methods    efficient nll34 

Magnetic  indicator   for  drill  steel n*967 

Patent     907 

Runners  in  oil  fields  averaged  SI. 14   per 

hour    201 

Sampling    of  dredge    ground    I R.   T.  Han- 
cock)          330 

Steel     380 

Heat    treatment nl056 

Heat  treatment,  preliminary  report  on  n736 

Hollow,  manufacture  of 549 

Survey    progresses nl002 

Survey    report n68 

Survey   work   in  field   completed n32 

Technical     paper 1037 

Stoping,  throttle  and  air  field  control.  .n*1012 

Testing    (R.  J.  Day) *317 

Driving   drifts   and   small   crosscuts    (D.    M. 

Houston )      *462 

Drum-filter    agitator,    patent 380 

Drysdale,    G.   A.,    on   mine  pumps 308 

Duluth   district,   iron-ore    shipments   in   July 

double     1921 n294 

Safety     conference     n776 

Duncan.    R.   J.,   on   converting   air   line   into 

water    column 1169 

On   difficulties  of   fighting  mine  fires.  .  .  . 
letter   1149 
Dunn.   A.  J.,    on    production,   etc.,   in   Coeur 

d'Alene    district nll9 

Dunn,   R.,  on  Britannia  Co.  completing  con- 
centrator      nll7."> 

On    Canadian    Institute    convention n952 

du    Pont    de   Nemours  Co..    Ashburn    works 

to    resume    n39fl 

Durango,   see  Mexico 

Durham,    E.    B..   on    good   and   bad   taste   of 

metals    letter   845 

Dust — in   milling  plants    CM.   W.  von  Berne- 

witz)      «1070 

In    mines 466 

Metal    mine,    investigations     804 

Problem    in    dry-crushing    operations.  ..  .e265 

Rock,     determining 4HCi 

Settler,     patent 1171 

Testing      320 

Dutch  East   Indies.    Billiton   mines  privatelv 

operated      1034 

Mineral    deposits,    private    development.  .n516 

State    mining    idea    abandoned n427 

Tin     mines 1154 

Dwight.  Col.  A.   S..   honored  by  France.  .  .  .n203 
Dynamite,    see    Blasting 


"Earnest    Reader"    comments    on    examining 
mines.   Journal-Press,   etc letter  183 

Earth,    diatomaceous    (N.    'Goodwin!  .  .letter   977 

Earthquake.     Chilean,     recorded    in     South 
Africa      nll77 

East     Africa,     Home     Native     Co-operative 
Society    statement n473 

East  Butte,  report 658 

East   Indies,    Dutch,    see   Dutch    East    Indies 

East    Kootenay    Power   Co.    to    build    power 
plant  for  Consolidated  S.  &  M nll8 

East  Norrie  mine,  automatic  "stops"  fail  to 
stop    skip nl087 

Easton,    S.    A.,    on    prohibition 894 

Economic  geology,   technical  paper 1036 

Eddy,  L.  H..   on  California  mine  safety  or- 
ganization     letter  754 

Edgar,   Sir  E.  M.,  on  England  and  Russia.  . 
e6«l.   688 

Education — Alaska    School    of    Mines    opens 

in     fall n383 

Co-operation,      closer,      between      schools 

sought     246 

Lehigh  students  visit  mines  in  summer.. n291 
Mining     curriculum     at     M.I.T.      (G.     J. 

Young)       *58 

Yale,    mining    and    metallurgy    at     (G.   J. 
Young)      «682 

Eight-hour  day.   see  Labor 

Elbow    Lake    boom e89 

Hollinger    abandons    exploration n72 

Interest    in nl090 

Electric   detonators,    see   Detonators 

Electric     equipment,      in     mines,      technical 

paper      1036 

In      nickel      metallurgy       (J.      L.      McK. 
Yardley)      •HIO 
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zinc     practice     40H 

El   Oro.    costs   at 11 '.'4 

Monograph    on     728 

Report      1053 

El  Potosi  Mine,   diamond  drilling  in    (H.  A. 

Walker)     »896 

Empire    Zinc    starts   retorts    at    Canon    City. 

Col n'JOli 

Enemy   of    mining    industry.  . e486 

Engels  Copper   increases   output 405 

Engineer   mine   suit    goes   to   privy   council   n427 

Engineering,    degradation    of el059 

Engineering.    French    book  on 103H 

Mining,  how  shall  we  get  honesty  in?   <D. 

H.    Fairchild) letter    1019 

Engineering     and     Mining     Journal-Press — 

Allen,     A.     W «356 

Article  on  D.  C.  Jackling  copied  by  North 

Bay,  Ont..  Daily  Nugget e311 

Charlton,    D.    E.   A "i^H 

Congratulations    from    South    Africa....      94 

Haig,    Prof.    R.    M «707 

Hubbell.    A.    H *57H 

Journeyings    of   editors e90 

Miller.   Prof.   B.   L *1060 

Our    family    of    readers el33 

Parsons.    A.    B MOO 

Robie.     E.     H »4 

Engineering  Foundation,   A.   D.   Flinn   direc- 


tor 


Engineers — as   trade   pioneers    (K.   Thomas)    284 
Brisbane's    views    on     C  "Member    of    the 

A.I.M.E.")       letter     50 

Auxiliary     equipment e795 

Delinquent    IF.    M.    Wichman)    letter.... 

313    CJ.  F.  C.  Abelspiesi    letter  621 
Ethics,   code,   adopted  by   A.S.M.E....      nll7" 

•  Get-together"    spirit,    the    e46 

Golf   and   the   engineer    (T    A.    Rickard)    1061 

Government   needs  mining  engineers nl64 

In   public  life el7M 

Library,    working    (W.    Wickesl  ....  letter 

753,   correction  883,   see  also  224 

Licensing,   reciprocity  in. elOVi 

Noted.  ..  .  *51.    *231,    *316.    •597,    »667 

•858.    «936 
Patents,  an  engineer's.  .  .  .el34.    CJ.  Boyle 

Jr.)     letter    270.     (W.    A.    Greenawalt) 

letter   358.    CW.    A.    Greenawalt)    letter 

491.     CH.    D.    Richards)    letter   666 
Prince    of    Wa  les    and    engineers     ( T.    A 

Rickard)     1104 

Prominent,    lecture   at   Yale *  nl039 

Selling     one's     services eq*i 

Versatile    CE.    Higgins) letter    183 

England  and  Russia  mining e661.  688 

Equipment,    electrical,     in    mines,     technical 

paper       i036 

Mill,    markets    for nll8S 

Equitable  Tru«t   Co.    serves  writ  on   Canada 

Copper     Corp nll75 

Erasmus.    R.    P..    gets    10    years'    imprison- 


n47'. 


Ethics,  code  of.  adopted  by  A.S.M.E  .  .  nllT*1 
Eureka,  New.  to  have  reduction  plant ....  nl3'; 
Eureka  mine  bought  by  Chief  Consolidated  nfi45 
Eureka   S.    &  M.    to   erect   new   smelter  n4.X4 

Europe.   Central,    greatest  zinc  mine    (E     P 

Rathbonet     i\{) 

Evans,   M.   B..  on   wood-burning  furnace  for 

smelting     cyanide     precipitate *107S 

Examining  mines,    and   turning    them    down 

I  "Earnest    Reader"  )     letter    183 

Titles  in    <  J.   Underhill) i151 

Excavating   machinery,    technical   paper  907 

Exchange,   metal — problem  of   ;t   representa- 
tive  metal    exchange    (F.   E.    Wurmserl 
e441,    457. 
Executive,   oil,   and  geology   (J.   H.  Jenkins  i 

Explosion,  dynamite,  at  Premier  mine...nll31 
Explosives,    (see  also  Blasting!.    Analysis  of 

explosives        ;jy() 

Fumes     from 5n 

Most  permissible,   sold,   of  ammonium  ni- 
trate            :tfi4 

Oxygen,  liquid,   further  tests  demanded..    368 
Used    in    mining xi3 

Exports    of    metals    and    ores.    Oct.,    1921. 
and    1922     1095 

Express  rates  reduced  for  northern  Ontario 
silver    mines    n779 

Extinguishers,     fire     511 

Extraction,    electrolytic,    patent 776 

Metal,    patent    nnxess 1171 

Metallurgical,    definitions    ol 949 

Eyoub.    D..    on    the    Near   East letter  976 


Fahrenwald.  A.  H.,  on  surface  tension  and 
flotation    phenomena    letter    *1019 

Fairchild  bill   would  aboliBh  Btrikes n606 

Fairchild.  D.  H.,  on  how  shall  we  get 
honesty    in    mining    engineering? .  .letter    1019 

Fairy  tales  of  mining  C  metallurgical 
series)      454 

Fans,   see  Ventilation. 

Faroe    Islands,    copper    found n425 

Farrell,  J.  H..  on  prospectors  and  prospect- 
ing     letter  1107 


Page 

Faulting    of    ore    e221 

Fearing,   J.   L.,   Jr.,    011   loading   dynamite.. 

letter  491. 
Federal    M.     &    S.    Co.,     subsidiary    begins 

operation     n779 

Will  install  power  equipment   at  Wallace. 

Ida    n44 

Federal  Power  Commission  grants  permits. nll35 

Federated    Malay    States,    mining    in 494 

Federated    Amer.    Eng.    Socs. — activities.  .  .n290 
Amer.     Engineering     Council,     report     on 

two    and    three-shift    day n290 

Appeals    to    President    to    protect    Ameri- 
can  owned  German   patents n203 

Institute     withdraws     support e971 

Feldspar,    colloquium    at    Chemical    Exposi- 
tion      n47n 

Deposits.     Ontario,     Amer.     Ceramic    Soc. 

visits     403 

Dressing,    recent    developments    in ..... ! 
e574,    (W.    H.    Landers)    letter  711. 

In    New    Hampshire 947 

No    standard    specifications 1077 

Potash    from,    patent    process 1037 

Produced    by    70    companies n956 

Producers    plan    co-operative    standardiza- 
tion      n867 

Producers    postpone    organization n825 

Separation  from  mica,  several  methods.  .    949 
Ferric    salts    as    solvents    in    leaching-    of 
roasted  copper  ores    CP.   R.   Middleton)  .  .  •451 

Ferromanganese.    "class"    rate    upheld n915 

Ferrous    sulphate,    oxidizing,    patent.  1127 

Fiechtl,   see  Furnaces. 

Filter,    drum,    agitator   for.    patent 380 

Finding  a  man    (J.  M.  Wichman)  .  .  .    letter 
313.     ij.    F.    C.    Abelspiest    letter    621 

Fine    feathers     e839 

Fire  escape  in  foot  wall    CW.  E.  Darro..  > 
letter    *845. 

Fire    escapes   for    mines e573 

Fire    extinguishers     .">]  1 

Fires — air  line  converted  into  water  column 

(R.    J.    Duncan) H6H 

An    enemy    of    mining    industry e486 

Automatic   sprinkler  in   metal    mine*  e705 

Calumet     &     Hecla,     fire     protection      CO 

Potter)     letter    754 

Control    measures    recommended'  by   com- 
mittee     n914 

Destroys  concentrator  .-it  Picher.  Okla.  ,n910 
Extinguishing  (G.  D,  Milleri  ...  .letter  1150 
Metal-mine   CD.  Harrington.  B.  O.  Pickard 

and    H.    M.    Wolflin) 937 

Mine,     and     controlled     ventilation e619 

Mine,  fighting  (R.  J.  Duncan)  ..  .letter  1149 
Mine,    measures   considered    by   California 

commission    n862 

Mine,    technical    paper !  1082 

Northern    Ontario     e662     n690 

Prevention     in     Sunday     Lake    mine     (8. 

Royce)      letter  934 

Underground.        hazard        of         (T.        A. 

Rickard )      884 

CSee    also    Argonaut    Disaster) 
First-aid    instruction    in    mining    districts..    n69 

"Flexiprpe"      nl32 

Flinn      A.     D..    elected     director    Engineering 

Foundation 777 

Florence    Silver,    rich    shoot    opened n24S 

Florida,     phosphate    mininsr    languishes.  .  .  .n911 
Flotation,    see    Ore    Dressing-. 

Fluidity    and    plasticity,    book    review 381 

F'ue.   converter,   covered   with  guite n*52S 

Fluker,  W.  H..  on  deep  veins  in  Appalachian 

belt     letter     93 

Fluorine,    sec    Wood    Preservation. 
Fluorspar — prosperity  dependent    upon    steel 

trade    172 

Reserves    limited     196 

Western     developments     small n647 

Flury.     C.     on     cyanidation    of    coarse    and 

fine    concentrates     450 

On    troubles   of   cementation   in   screening 

analysis     letter  359 

Fogarty  mine.   200-hp.   electric  hoist ...  ,n*1099 
Ford.    H.,    drills    for    iron    ore.    Menominee 

range     n961 

Foreisn    trade,    engineers    as    pioneers     (K. 

Thomas)      284 

Exports   of   metals    and.   Ores.    Oct..    1921 

and     1922     1095 

Foreman  and  his  iob.  book  review 861 

Forest    fire,     northern     Ontario e662.    n690 

Fort    Norman    increases    oil    production.  .  .  .    421 
Foster.   E.  B..   on  the  prospector  protests.. 
letters  7.   314.   446. 

Foster    mine    safety    hook n*3WI 

France — metal     market     active nll84 

Government    honors    A.     S.     Dwight     and 

C.    F.     Rand     n203 

Iron    ore    output    declines n33 

Non-ferrous    metals     964 

Ore    market,    iron    ores    lead 1095 

Freeport     Sulphur    Co.,     railroad     to    plant 

progresses     n660 

Freight,    mine    products    are    half    of    ton- 
nage      n648 

Freight    rates : 

Arizona    Copper   seeks    reduction     o251 

Arizona    Copper    wins    award    in    bullion 

rate   case    n470 

California    and    Nevada     ores,    rates    re- 
duced      ul67 

"Class"        rate  on    ferromanganese       up- 
held      n915 

Copper,     lower    rate     sought     by    United 

Verde     n604 

Grasselli     Co.     gets     rebate n294 

T.C.C,    ruling    n295 

Iron    ore     T.C.C.    rejerts    cut n251 

Lower,    between    Pioche    and    Salt    Lake 

Valley      n470 

Minnesota    iron    mining    companies    oeek 

reduction     nlOOO 

Nevada    ore.    rates    reduced n691 


For  1 


and  mining  companies  mentioned  in  "News  by  Mining  Districts."  see  Mines  and  Mining  Companies 
•illustrated;   a.   abstract;  e.  editorial;   n.  news 


ENGINEERING   AND  MINING   JOURNAL-PRESS 


Volume  114 


in     Southwest 

R«!uilion  for  eastbound  bullion  is  prob- 

able     °:?Z 

Salt  Lake  Valley,   rates  cut _•_••,-.••  ■"" 

•  Smelting  in-transit"         rate.         Northern 

Pacific,   causes   protest njoj 

Utth,     reduced    by     commission jaau 

Fremont    Consol..    bailer    discharging. 

Fritz    medal    to    Marconi •• 

Fry.    A.    T..    on    determining    relative    ton- 
'  nage    from    assays. 


On    measurement   of    air    letter 

Fuel    shortage,    to    lessen 
Fuel    supply,    future. 


n69 
•49.5 


committee    to    report 


CM 

s:.s 
n«43 


Fuller.    J.    T..    biography.... 

Fuller-Lehigh    Co..    air-separating    mill 

Fulton    C.  H..  on  eleetrothermic  dry  disui.o- 

Hon    of    zinc    ores .  ■  ••'"'er  84 J 

On  proposed  plant  for  t lectrothermio  dry 
distillation  of  zinc  ores. .  .  .  8.  '  » 
H.  Johnson   and   V7.  '.    Woolf)    letters    .-■ 

Fumes,   see  Smoke.  .. 

Fumes    from     explosives oii 

Furnaces,    see    Smelting. 
see    Blasting. 


Gaika 


.nsi'.'i 


1. 


.,     slack    methods    in    operation ....  .  .11  I'M 

Galena  Co.  to  be  absorbed  by  Callahan  Zmf 

Lead 

Gam'e'.'the  mining    (F.   E     Green)        letter   llSj 
Garfield.    Utah.    Amer.    S     &    R.    smelter.  .  ;344 

Garrey.    G     H.     biography |»~ 

Gary.    E.    H.    receives    safety    medal n86- 

Ga»     ignition    by    electric    detonators..  

Gas     natural      see    Petroleum. 

Gas    producer,   from  wood   for  mine  power 

supply    <A     w.    Allen) 
Gases 


„    applied     to'   liquids,    method     IWjB. 
Grccnawalt.     -■• ---^-- ••■•;•  ;  ±l^i 


•813 
933 


ireoonemioai    iiurowi"     ,,- > »a      i \      n 

Geography   and   Burma   Mines.  Ltd.    (A.    B. 

Parsons  1      • •  • 

Geological  Soc.  of  Amer..  suffrage  for. 


Smith  1  . 


L96 
646 
122 


c750 


book 


.10311 


Page 


argues    for. . . .nlOOl 


GOLD 

Bounty,    Senator    Oddi 

Brazil,     production     

British   Columbia,    find   near   Hope    n60o 

California,    mining    industry    recovering.  .    324 

Production    for   6   months,    19'*-,    lower 
than   1921    nl28 

Yuba  County  most   productive  field  I  90 

Canada,  embargo  continued n75 

Discoveries,  recent,  in  South  Africa    .  .  .  .e487 
Bxports    seem    possible   as    trade    balance 

dwindles    n867 

Flotation    of    ore    907 

Georgia.     Dahlonega    district,    mining    re- 


.n291 


678 


Gases    smelter    discharging;  patent  method.  907 
Gasoline,    efficiency    increased    by    selenium 

and   tellurium    ■  •  ■  •  ■  •  •  ■  ■  ■,::  ,    , 

Gemini  mine  bought  by  Chief  Consolidated 
Geoehemioal   functions  rfwater 

:  1 B 
e750 

Geological    Survey. '  appropriation    for "\%£\ 

Changes    in    personnel ,?-',' 

Justifies    existence.  •■■••  — 
Mineral   resource   report    if 
letter   935 
Geologists 

British  Columbia  gold  ores    380 

Canadian,  technical  paper    .......... .11-^ 

Corocora   Copper   District  ol   Bol  via    . .      ~» 
Discrimination    among   mining   geolo.-i-i-   eel 
Economic    geology,    technical    paper 
economic,    through    Germaj 

review     

Faulting  of  ore  ••••■•  ■  •  • ;  ■  •  •  ■  ■ 
Galbroserios  of  (T.  A.  Rickardl. 
Geologists     should     aid    in     conservation 

says  Hoover •■  ■  •  •  ■ •  • 

"Huanravelica     Merecury     District    .  . 

national   congress    iR.  A.  F.  Penrose. 

Jr.)      

Isostasy.  theory  of    ««# 

of    geology    

9oo    „.                                  -    election.  nll29 
diaphragms,    material    for 320 

;     _ .        ,    •  eOO-1 

Used  to  leaks  686 

oup  ol  claims  bonded  by  Oranhy      fl 

GtofK)    H    C     or,  Alaska  ;il  f. I  lr.  -)lc:- 

I   i    .li-triot     gold    mini 


Sold   ret  Ions    (r7     11     Pinker]  letter     "98 

Herman  *■     ln    ... 

TJ    s n440 

Germanium,   value    and    possibilities.......    755 

v      aluminum     industry     reorganize 

lion    

Best  •omer 

Considers  zinc   Imports    from    Ami 

Currency  ami   met  ii»     

Holdings   in    South    Africa 

1.1.. 

rjnaetl 

still    troubled    by    exchange    ... 

market  at  threshold  of  winter.     .    n78S 
•  radej.  rally 

found 
„   ...    ,     1    |ob  i..gcthcr    IR    W    Stew- 

,,,     magnet  rmlna 

■  pplled    to   placer  mining 

on    training  machine   miners 

- 

,r  hoist  accident    .  ...n470 

■     rrowd     n957 

•    of   reduction   works 


A  merican 

nl6! 

nlOOO 


gold    output    lower 


.119111 


Three    gold    regions     1 W.    H.    Fluker) 

letter "98 

imports   into    U.    S.     lecline    ntilil 

In  dollar,  bill  would  vary    n31 

production,  Bept.,  Oct..   Nov.  n734, 

091  1.   iill33 

Korea   output   in  Hovember.   189.1 ■■  Hik: 

Lightning    River.  Oil      gold   area,    techni- 

cal     paper s,;l 

Metallurgy    of.    as    a    profession ell02 

Metallurgy  of.   Rami      1087 

Mining    conditions    I"    be    studied nll72 

Molybdenum-gold    ore.    found    in    Brm-h 

Columbia     n868 

Nevada,   new   shoot    found    

Operations,     resumption     

Ores,  spotty,   sampling  of    |C.  D.  Demond 

and    A.    C.    HsJferdahl)    948,     (M.    \v 

von  Bernewitz)    letter   1063 

Cyaniding.   see    Ore    Dressing. 

P,an,  patent    *'l^'l 


■ 
Mil 

For  mines  and  mining  com- 


Porcupine    district.     Ontario 

Production — who   produces?    iH.    N.    Law- 

rie)     . 600 

Production  decreased  111  1921    n251 

Production  in  Transvaal.  India  and  West 

ern  Australia   n431 

Rand   reserves    (A.   C.   Key)     722 

Recovery  on  corduroy  suggested  in  South 

Africa     884 

Relation    to    currency     (H.    R.    Sleeman) 

letter       

Reverts  to  foreign  countries  through  pur- 
chase of   securities    no  1  8 

Rhodesia  production,   October    nl041 

Rossland,  B.  C.  ores,  concentration  of   (D. 

Layi    •1H8 

SadO  sold  mine   (C.  W.  Puringtoni    .  .  .  .-111.) 

Siberia     output    Increases    111211 

South    Africa.    July    production     n619 

August   records    n737 

-Mining  on  mend    >40 

Old  experiences    h.'uil 

Survey  of  industry    n296 

South    Dakota,    mining    increases    233 

Transvaal,    new   reef    reported    192 

Production  since  1917  ....  Tun.    1053,    L095 

Production   in   April    n74 

July    n:.in 

September n734.    n958 

October    n954.   nil  36 

November 11 11 33 

Treating  surface  residues  for  gold    200 

Wales,  gold  in   (P    Dent)    853 

West  Australia,   output    .  .nol6.   n866     01081 
WUsbire  mine   (H.  W.  Turner)    .  . 

Witwatersrand    mine-     improved    .-0111111100    544 
Gold  Chain  Co.  to  complete  mill  by  Jan.  1.  .  niitiu 

Goldfield    miners    strike    n9ls 

Trouble   settled    U1138 

Gold  Hill   mine.  Quartzhurg.   Idaho,    ore  de- 
posits    (A.    J.    McDermid!     *.~>37 

Golden   Age  Junior  to  build  mill    n660 

>ugh  bin,  s,  1    [.,  g  ialation     M  a 
Golf  and  the  engineer   IT.  A.  Rickardl  I'" 

Goodner,  G.  E.  H-.  on  mine  accounting.  .. ,    1  lj 
Goodwin,  N,  on  diatomaceous  earth,   letter   Vt  i 
Gould,  H.  W.,  on  marketing  of  quicksilver   •ln:r: 
it     co-operation    in    metal    quota- 

1 86: 

departments,  reorganization  still  on  all 

quale  pay  forces  Dr.  Stratton  from 

service n786 

mining    engineers     nltil 

Sues  to  recover  on    war-time  contrai 

Graduate,  college,  and  labor el018 

Granby  bonds   George  group  of  claims 
Experimental    flotation    plant    .... 

In, rc-ises    wages    ami    production     n734 

Plant  at  Anyox.  B.  c #7:t:. 

To    Increase    power    plant n!  1:0 

Granular  material  m    '  Istrib 

I  \      W.    A] 

Granulating    slag,    patent     

Alabama   mining    resumed 
\,,.|  flotation 
Millni-  -  n    Pa.    ... 

Mines  to   reopen    .  .111131 

Tariff,   producers  seek   modification  nflfifl 

■     (mm    railroads     n.'ot 
uii   cold   water.  . .   409 
Gravel  pumps  of  manganese  steel    . 

to  r.     W 1        •861 

I   1  83 

llll     Ilollltlgel  it     El- 

bow  Lake  B7S 

rimacher    .... 
1111     Ilollingcr     n  1 

On   r i   Hollinger   1181II 

1  i««lng    and    otl  Drkland 

Bald 

i;reat   Britain,   steel  I>1  ints.  Swedish  IrOl 

ollS 
.11   to 

.  .    003 
on  the   mining   gam.     ntter   1 1  or, 
1  ipnj 

for    (H.    1       Illehardsl    letter 

tier.  358.  let- 
Mi       .It  Richards) 


Page 

GKEENAWALT.    W.    E. 

On  Greenawalt  electrolytic  copper  extrac 

tion   • '712 

On    oxidation    of    ferrous    salts    by    atom 

ized    air    in    acid    solution,    letter.  .       '933 
On  sawdust  precipitation  ol  copper,  letter  622 
in..,       increased      output      pre- 
dicted      ""'•;■ 

Report    l'-8 

Resumes    operations    n24t. 

Greenfield  T.  &   D.  Corp..  pipe   wrench ....  n439 
.1      N     S.    on    salesman    and    the 

Institute,     letter      1018 

On    technical    journalism.  ...  letter    lols 
see    also   928    and   el  103 

Greenway.    J.    C,    an    prohibition    892 

wet    and  dry.   111   conical  nulls    I.H. 

Hardinge),     letter     93a 

i.  run  ling    media,    patent     1127 

mill,   patent    11  <1 

Grouting    underground    water    channels    tT. 

\      Hi  hard)     -    - 

Guanacevi    Uex.    1  A.  T.  Benitezi    "139 

Questioning   opportunities    (P.  X.  Stoffel) 

letta      580 

Guanajuato,   see   Mexico. 

Guard    leather,  for  transit  (C.  Hafer) .  .  .    *  11  To 

Guatemala,    mica    in     1069 

Shine    mica  to  U.   S n965 

Valuable    mineral    resources     1070 

Guggenheims   make  offer  for  British   Cana- 
dian  silver  shares    notil 

1, mute  covers  converter  flue n*528 

In    metal    mines    890 

Gypsum    deposit   near  Caliente,  Nev..  to  be 

ped      

Co..   incorporated    n784 

patent    380.    1038 


I 
•Illustrated:   a.  abstract: 


editorial:  n. 


II 

1 
II.      Montijo     F..     on     Las     Mluitas  -Baucarit 

gold    belt     *328 

Haler.   C.    on   homemade    guard    for   transit 

circle    '  1 1  70 

E.    R..   on   new   operations   in    east- 
ern Sinaloa  and   western   Durango    ....nil 33 

Haig.   Prof.    K     It.,    biography    •701 

Halferdahl.  A.  C.  see  Demond,  C.  D. 

Hancock.   H.  L.,   biography •93t> 

Hancock.  R.  T..  on  drill  sampling  of  dredge 

ground     330 

Handbook.    Weed's,    book    review     381 

Banna,    M.    A.  Co.    in   new    merger nll72 

To    erect    building    at    Buhl.    Minn n.lo'J 

Hansen.   P.    H..    on    the   prospector   protests 

again,     letter      621 

Hanson.  H..  on  Argonaut  disaster,  letter..  799 
Harding,  Prcs..  comments  on  12-hour  day.nltl38 
Hardinge,    H..    on    wet    and    dry    grinding    in 

Conical     mills,     letter      935 

Harper.  T.  E..  see  Cullen,  J.  F. 
Harrington,  D  .   with  B.  O.   Pickard  and  H. 

M      Woltlin.oli    metal  mine    fires    ... 

Unit    C,  v..  on  the  prospector,  .letter  1106. 
Hastings,  .1     on   twelve-hour  shift. .  .letter  1062 
Hastings,  J.  B.,  on  religion  and  science.  .  .  . 

letter       1106- 

Hatch,  p.  H  .  biography  tE.  P  Rathbone)  «667 
Haulage,     coal-mine,     technical     paper 1127 

Facilities   at   Quincy   smelter 

Hani    Katanga,    copper   production D308 

Havi  os,    \      I *468  • 

Hawkcsworth      detachable      drill      bit.      and 

A.     L    Hawkesworth    iF.  E.  Wormseri.. 

Health    SOI  vice    in    industry,    book 

Industrial,    booklet    on n967 

llecla  pays  extra  dividend nl086 

Helium   essential    for  dirigibles n780" 

From   natural   gas   wells,  bill   would  con- 


Helium,     lll-niiilim     and     lead 6353 

Reseat  ivailabla n31 

Hematite    North  Carolina  technical  paper.  .1097 

He, In,  lo  l    |ia|K-r 881 

Hi  n  ales    I  .n.".72 

[|1  i  o.il   strike   riots           ,17,    .  T.  A. 

Rickard)  186    ind    188 

Henin  I  on  (W.  C    Holm  i .  . 

letter     IM 

i:        \        00      \    I   M   B      I  Olllllllf- 

Hilling 

Hess,    P.    1.  .   on  uranium,   etc     in    aspbalttta 

its   of    Utah 

11.1,  h       Hit,  hy  project.      driving       18-mile 

tiuiti'  I      thro,  |d  i      i  A.     B. 

Hibemla     mine,    eounterDalandng    ■    small 

(1      B     Worms,  r  i 
Hidalgo    may    be    absorbi  nll31 

}■: ,   on   versatile   mining  cngu 
hit. , 

•nudes    problem    ol    life   at    i «     - 

on   miik. ting  ot   platinum  718 

Hills   Son     E  .    A    I"      on     into- 

Hills     V.   Q  .   00    buil. ho.  n    .  .  . 

letter    MS 
lln     ilcviation     of     plumb     hn.-s     from     the 

rertli  >l       ...     letter    1021 
' 
Hiring    and    iiro 

lllsinry  of  mining  and  metallurgy    Illustrated 

ill     II     "  .... 

Hoar   Bhorel   Co.,    underground  loader   with 

n"791 
Hoffman,  It    n  ,  on  room  for  i 

Northen  '..tirr  665 

Hogobooin    W    C    or,  Argonaut  disaster.... 

■icm   in  mine  ventilation..      letter  359 
Hoisting     and     Hoists — ,. 

-elf  dumping,    patent 

i  Mines  and  Mining  Companies 
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HOISTS    AND    HOISTING 

Cage  used  instead  of   bucket,   Spias  mine 

Iron    River.    Mien n!?!° 

Chain-and-bucket  device    "A.  W.  Allen)  ..  *553 
Counterbalancing  a  small   hoist.   Hibernia 

mine    (.F.   E.   Wormser)     *725 

Double-drum,    compressed-air     n*703 

Electric,   200-h.p..    at   Fogarty  mine.  .  .n*1099 

Engine,  novel    iN.  P.  Peterson  t  . *oo3 

Equipment  used  in  French  reconstruction 

work 67 

Motor-driven    chain    hoist     n"879 

Surface    arrangements     113 

Hoisting  a  75-ton  locomotive  aboard  a 
steamer    616 

Holbrook,  E.  A.,  new  dean  Peiui.  State 
School  of  Mines    *337 

Hollinger,   B..    monument   proposed n050 

Hollinger    abandons     exploration     at     Elbow 

Lake n72 

Accident,    men    survive     n866 

buys     Schumacher      n3G 

Drops  option   at    Elbow  Lake n470 

Gets    Cornish    miners    n823 

Makes    record    t,A.    Gray)     n865 

Pays  $300,000  on  Schumacher  purchase.  n248 

Report   (A.  Gray)    259 

Warns    against    wild    catters n911 

Hollinger  Consol.    expects   $12,500,000   out- 
put in  1922    n999 

Way    clear    to    increase    of    power n470 

Holmes,    C.    B..    on    mine   depletion ....  letter   271 

Homt'stake  Mining  Co.,  photographs.  .  *765 
to   772 

Hook,    safety n*396. 

Hoover.    H..    editorial    on     ell46 

Says  geologist  should  aid  in  conservation. n291 
To    speak     at     chemical     exposition.     New 
York nl59 

Hope,  British   Columbia,   gold  find n605 

Hose,  rubber,   history  of    iE.  J.   Black  I  ....    792 

Hoskin,  A.  J.,  on  What's  wrong  with  Amer- 
ican oil-shale  industry;  *M.y  iD.  H.  Fair- 
child)    letter    1U19. 

Houghton    County,    see    Michigan 

Houghton,  Mich.,  buying  there  something 
made  of  copper e398 

Houston,  H.  M..  on  driving  drifts  aud  small 
crosscuts     *462 

Howe   Sound   Co.,    report 128 

Howes,  S.,  Co.,  automatic  Iriction-driven- 
packer     n*660 

Huaneavelica  Mercury  District,  geology  and 
paleontology    of     29 

Huantla,    Mex„    iR.    B.    Bnusmade) "1028 

Hubbelh   A.    H..    biography •570 

On   present    situation    at   mines n79 

Hughes,  R.  M..  on  assaying  without  chem- 
icals     letter   445. 

Hull    Copper    may    be    absorbed    by    United 

Verde    n427 

Hunt,  S.  F..  on  prospector,  scout.  m'ni"g 
company    and    revision    of    mining   law .  . 


Page 
Inspiration    Co.    progress    with     •Porphyry" 

shaft     n]4Z2 

Institute,    meeting    at    San    Francisco eodO 

Institution     of    Mining    &    Metallurgy,    bul- 
letin   e309 


'Hydraulics      With 


letter  579. 

Hydraulics,      Bellas,  . 

Working  Tables. "  review 951 

Hydro-electric  power,  see  Water  power. 

Hydrogen    from    the    air.    Arthur    Brisbane 
on    ell45 

Hydrometallurgy    of   copper,    patent 907 

Of    zinc   and    lead,    patent 1038 

Hydroplane   carries    supplies.    British    Colum- 
bia      n429 


_..    G.    Brown    new    president n970 

Insulator,    double    gap    section,    for    use    in 

mines    nllOO 

Internat'l    Assn.    for    Mineral    Development 

organized     n515 

Internat'l   Congress  of   Engineering nll7 

Internat'l    Geological    Congress     iR.     A.    F. 

Penrose,  Jr.)     676 

Internat'l    Mining  Convention    nllo 

Report,    by    T.    A.    Rick  ird nl57 

Internat'l     Nickel     Co.     needs      outlet     for 

product    n8«o 

Pays    smoke    farmers n7« 

Report    129.   4S0.    1053 

Resumes  smelting n470 

Interstate  Commerce  Com.,  drops   investiga- 
tion   of    Lake   Superior   charges nl20 

Interstate       Zinc-Lead,       three-compartment 

shaft    at    Crestline,    Kan n660 

Interstate    Zinc-Lead    to    erect    concentrator 

near    Crestline,    Kan n352 

Ireland,     mineral    resources     i  E.     P.     Rath- 
bone)     - 22 

Mining  barytes  in    <F.  H.    Ahierl -404 

Iron — Alabama  pig-iron,   production   breaks 

record    n565 

Alabama  production  holds  its  own n476 

In   August    n390 

American    ores     4:22 

And    steel,    statistics    380 

Czechoslavak    prices    reduced     n510 

France,    ore    output   declines. n33 

Lake    Superior    ore    shipments    large ...  .nll9 

42  000.000    tons   in   fall    season n910 

Malay   Peninsula,   ore   in    504.    902 

Mine.    Italian    operated   through    4  V?  -mile 

tunnel      n9o0 

Mines,    support    in    HI ' 

Mining    problems.    Bureau    to    study.  .  .  .    n69 

Ontario    ore    possibilities 2  / 

Ore.    foreign,    technical   paper 951 

Freight    rate.    l.C.C.    rejects    cut n2ol 

I.C.C.    discontinues    Lake    Superior    in- 
vestigation        nl20 

Lake   Superior  shipments   increase.  .  .  .n516 

Malav   Peninsula    504.    902 

Ontario  industry  outlook  for nllfi 

Shipments     from     Duluth     district     in 

July    double    1921 n294 

Spanish,     situation     57 

Statistics     ■ 380 

Ores,     manganiferous.     to    be    tested.  ..  .n471 

Serbian    ores 466 

Spain  accumulates  ore    nlOOO 

Iron    and    steel,    best    books    on 639 

Iron     Cap     Copper     wins     apex     suit     with 

Arizona    Commercial     n823 

Iron   Mask   Co.   main  shaft   and  mill .  .  .  .n*1178 
Iron    pipe,    see   Pipe. 

Iron    sponge,    patent     1171 

Ironton  mine  leased  to  Inland   Steel   Co..nll81 

Irvinebank    a    failure nll36 

Irving.  J.  Jr.,  on  leaching  ore  with  sulphur 

dioxide    *3^2 

Isostasy.     theory    of el77 

Italy,  iron   mine  operated   through   4  4  -mile 

tunnel    n9o6 

Sulphur    goes    chiefly    to    neighbors.  ..  .1071 


Idaho — Boulder    Creek,    new    gold    mill.  .  .  .n968 

Clay    deposits    investigated n565 

Coeur   d'Alene.    companies    rai^e    wages.. n603 
Day  mines  resume    (A.   J.    Dunn)  .  .  .  .nll9 

District    has    3.200    employees n822 

Eastern    engineers    visit n601 

Labor  shortage    n52l 

Slate      Creek,      high-grade      silver     ore 

found    n961 

Western    Union     opens     rich     new     off- 
shoot      nl041 

Zinc   ores    will    be   marketed n911 

Marshall  Lake  district   active n609 

Oil.    Arbon    and   Rockland   Valleys 714 

Possibilities     380.  421 

Ore   deposits   of    Gold  Hill   mine.    Quartz- 
burg    (A.    J.    McDermid) *537 

Talache   silver   mining,    see   Talache. 
Immigration     and     labor     shortage     to     be 

studied    nll35 

And    mining    e925 

And  revolution ellOl,  1126 

Imperial  Oil  Co.   finds   gas   only   in   Alberta 

to  date    900 

To  continue  work  in  Fort  Norman  field.  .    289 

Will   build   refinery  in    Alberta 680 

India,    gold    output nll33 

Production   in  July    n431 

Sept n734 

Oct n911 

Legislation,    new    proposed n649 

Manganese    in     CE.    W.    T.    Slater) Ill 

Indian   lands,   leases   proposed    n73 

Indiana.    New    Albany   oil    shale a554 

Indicator,    magnetic,    for    drill   steel n#967 

Individualism,    industrial e663 

Industrial  co-operation,  survey  of  plans  for.n825 
Topic    at    A.I.M.E..    New    York    Section, 

meeting    n90S 

Industrial    heating,    booklet     on n967 

Industrial       standardization,       progress       in 

1922     nll72 

Industry   and   romance,    conflict  of.    Shenan- 
doah   Valley     e749 

Ingersoll-Rand.     air    compressor,    direct-con- 
nected,  oil   engine n*879 

Small  vertical    air  compressors n*703 

Inland    Steel     Co.    takes    lease    of    Ironton 
mine     nil  81 


Kahn  bill,    see    Helium. 

Kanok   Metal    Co.    uses    sheet    zinc    on    new 

building    n220 

Kanrohat  flotation  plant  to  be  remodeled.  .nl32 

Kaolin,   a  Northern  Carolina  mine e618 

Deposits   found   in   British   Columbia.  ... n388 
Kapellmann.    W..    on   Fiechtl    vertical   retort 

furnace    for   zinc    ores *1153 

Katanga,    copper    developments 721 

Operations    at     .  .  v±8t> 

Keating.   J.  T..   on  Argonaut  disaster 

letter   844. 
Kelly.    S.    F..    on    experiments    in    electrical 

prospecting.  .  .  .  *623,    *673,    correction.  .    976 
Kelly,      T.     P.     &     Co..     Stockertown.     Pa. 

graphite    plant     *325 

Kelly,    W.,    on   prohibition 893 

Kennecott  Copper,  report 40 

Technical  operations  in   1921 50 

Kern    County,    Cal..     oil    companies    cannot 

meet     price    cut     n297 

Ken-  Lake,  report 922 

Key.    A.  C.   on  Rand  ore  reserves 722 

Keys,  removing,   from  upper  tumbler  shafts 

<A.    W.    Allen) *1079 

Self-fitting.    Keytite     *528 

Kieselguhr  found  in  Java 841 

Kiln,  pottery,  best  for  brick  making 606 

Rotary,    patent     599 

King,    Senator,    address   on    mining   law.  .  .  .  n381 

Advocates    stabilization     of     silver n207 

King,  E.  C..  on  proposed  pyritic  smelting  in 
a  reverberatory.  .  .•633.    iW,  McA.  John- 
son )     letter    1062. 
Kirkland    Lake    field    entered    by    Nipissing 

and    other   interests    n425 

Gold    district.    Ontario e540 

High-grading    in    mill    confessed n645 

Power    stortage    becomes    monotonous.  .nl044 
Kislin-hury.  G.,  on  the  Argonaut  disaster.  . 

letter  1021. 
Klondike,   discovery  of    (T.   A.   Rickard)  .  .  .  .    48 
(A.  McComber   and  J.  E.   Spurn    letters   1018 

Knight  Central  on  Rand  to  close  up n866 

Suspension    explained    n955 

Kontro.    see  Congo. 

Kootenay.    mining  in     iT.    A.    Rickard)....    312 
Korea,  sold  output  $89,000  m  November. .  nl087 
Mining,     present     situation     (A.    H.    Col- 
bran  )     895 

Kraus.     E.     H..     review     of     "Elements     of 

Optical    Mineralogy"    1082 

Kunkle,    G..    on   price  of   radium  in   relation 

to    cost    of    mining 503 

Kwarzchana.   see   Siemens  Kwarzchana, 


Jackhng.  D.  C.  biography *51.  e311 

Jacobson.      W.     H.,     on     determination      of 

silver    in    bismuth    metal 636 

Jamaica     as    mining    country 380 

Japan,    copper  production    and   imports.  .  .  .n998 

Mines,     principal     *H.    Nishiharaj *239 

Sado    gold   mine    (C.   W.    Purington)  .  .  .  *111.» 
Satsume    nickel    deposits,    book    review..    819 

Wants    Saghalien    for    oil 465 

Japan-Mexico    Oil    Co.    organized    to    import 

Mexican    oil 115 

Jarvis,  R.  H..   and  D.  W.  Lceke.  on  surface- 
tension  phenomena  and  electrostatics.  .    *17 
On   surface-tension  and   notation  phenom- 
ena  *321    (A.  H.  Fahrenwald) 

letter   *1019. 

Java,  kieselguhr  find    S41 

Singkep     mines,     and    tin     exports     from 

Java     1027 

Jenkins.      J.      H..      on     oil      executive     and 

geology     1035 

Jennings.    S     J. .    new    pres .     Amer.    Mining 

Congress    *729 

Jerome    merger    progresses     n563 

Jig.    patent *512.    599 

John    Fritz    medal    to    Marconi n69 

Johns-Man vi lie  bonds  Quebec  asbestos  prop- 
erty         n72 

Johnson.    W.    McA..    on    ele«trothermic    dry 

distillation    of    zinc   ores letter  227 

On   objections   to   King  method   of  pyritic 
smelting    in    a    reverbatory-  ■■■  letter    1062 
Joplin,    Mo.,    district   to   have   350-ton    con- 
centrator      n352 

Joplin-Miami  district  has  two  new  plants.  .    n44 

Drilling    methods    efficient     iii.134 

Zinc  output,  third  week  in  October ...  .n830 
Joplin  Miami  Co.  expands  operations ...  .n865 
Jordan.   E.  C  on  extent  of  volatilization.  . 

letter   710. 
Joseph  A.  Holmes  Safety  As^n.,  directory.  .  n644 
Journalism,  independent,  and  service  to  the 

industry    ell45 

Journalism,    technical    fT.   A.    Rickard)  .... 
928,    (N.  S.   Greensf elder )    letter  1018.   ell03 

July,   ores   and   metals   movements n525 

June  movements,   ores  and  metals oo** 


L^.bor — Artisan  vs.   brain  worker. 472 

Australia.     Arbitration    Court     authorizes 

lower    wages    nfi05 

Conditions     (A.    Moline)  .  .  e793.    letter    798 
Boarding   houses    at    small    mines    (C.    N. 

Sehuette)     *720 

British   Columbia,    shortage nfiOo 

Butte    companies    raise    wages n603 

Chihuahua    state    labor    law 414 

Coal  mine   wages   attract    Butte   miners.. n.Qlfi 
Coeur  d'  Alene,   companies  raise  wages.. n603 

Labor     shortage n521 

Colorado  coal  miners  get  increase  of  30%  n469 

Conciliation   court  proposed n294 

Co-operation,    survey    of    plans nR25 

Copper,    industry's   toughest    problem.  .  .  ,e2R5 

Coronado    case,    rehearing   asked n560 

Editorials    on.    condemned    by    San    Fran. 

Sec  .     A.I.M.E nll72 

Eight -hour    day e2 

Foreman  and  his  job.  book  review Sfil 

Goldfield   miners  strike n918 

Granby  Consol.  raises  wages n734 

Health  service  book  review 511 

Hiring   and   firing    (A.    Tha<her>  .  .  .  .letter  534 
Immigration    and    labor    shortage    to    be 

studied    nll35 

Immigration    and    mining e925 

Increased  wages,  more  efficiency  expected  n558 
Lake    copper    district     conditions nS23 

Companies   raise    wages    15% nS58 

Leadville.   Colo.,  strike   averted nll31 

Manual    and    mental 'e4W 

Mesaba    iron    mines    increase    wages n605 

Mexican     labor-contract,     dav's    pay     and 

task     (W.    W.    Shelby) 5H7 

Mexi  o.    labor    legislation e442 

Michigan    copper   miners   continue   migra- 
tion   to    factories nil!) 

Low     wages     compensated     by     advan- 

... .n«04 


Mine    (H.  J.   C.  MacDonald) 

Nevada,   wage  increase   at   Ely nHOS 

Oil    field    wages *:o] 

Right  to  work,   the    (T.   A.  Rickard).  .  .  .    401 
S,c  ri  fi>  e    right    eye    to    save    left,    says  Ih- 

dustrial    Commission nll75 

Shasta    Zinc    &    Copper    rnises    wages.  ...  n29" 
Shortaqe    of    miners    in    the    West     (T.    A. 

Ri-kard)    367 

Shortage  of  mine  labor  verified nl088 

Shortage  of   skilled   miners e707 

South   Africa,    see  South   Africa 
Strikes:    coal 

Cleveland  agreement,   signing  expected . n385 
Oons-ress    ready    to    co-operate    in    solu- 
tion       n207 

Control    called   unnecessary n4"7 

Distribution.   Federal,    is   complicated.  .  n29-l 
Embargo   in   Colorado  causes  anxietv.  .  nOlO 

End    in    sight n339 

Federal    control    differs    from    war-time 

control     n246 

Hcrrin    affair,    see    Herrin. 

utilities    get   priority   in    distribution      n°07 

Wisdom  of  Government  action  doubted  nl63 


For  i 


es  and  mining  companies  mentioned  in  "News  by  Mining  Districts,"  see  Mines  and  Mining  Companies 
•illustrated;   a,   abstract:  e.  editorial:  n,  news 
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Strike.    Pairchild    bill    would     .!>..,■ 

Lake    -  ii  *  t  *  *  i 

Railway,   seniority   Issue  .:{iu 

Ten-day"    miner   not    al    Bisbee  .    irj.'.o 

Three    shift-     advisable i  : 

Tonop.-iii    miners    gel     raise    after    brief 

strike     n7:u 

Operators     refuse     raise     for     surface 

workers u87U 

Wage  -scale  fixed   at    16.75   during    life 

ol     Pitiman    act n.K23 

Twelve  hour   day.    Pre-     Harding  on  .  .     . nlU38 
Twelve  hour  shift   in   ni.'iuy  industries 
n820.     (J.     Hastings)     letter     L06 

Two-  and   three-shift  day  surveyed n"!Hi 

Unemployment     ended 423 

v\  ,_<    increase.   Michigan  iron  ranges  n.',17 

10%.  at  Globe.  Ariz n515 

Hard  on  non-producing  mines n734 

Wages  in   Lake  Superior  iron  district.     .  ,nl26 

Wisconsin  sine  district n697 

Western    Australia,    wages    cut n.'H" 

Labrador,     prospects ninu.'t 

La    Carolina      Spam,    lead    district     iE      A 

Ritter)       "868 

Ladoo.  R.  B„  on  bauxite,  mining,  uses,  etc.  *805 

Laist.   F..  biography .  "lids 

Lake  copper  district : 

22  companies  to  combine nJ.174 

Companies  raise  wages   L6      Q658 

Labor    conditions     o823 

■fines    have   plenty   of  coal nlt>s7 

People    correct    rumors n77!> 

People  puzzled  by  engineers'  visit nll>41 

Lake    Shore,     new     skips     for    Ford's    iron 

mine    n  •  1 75 

Report    »37,    180 

Lake    Sui  encr.    copper   district,    see    above. 
Lake   copper  district. 
Iron    ore.   charges   investigation   dropped.  nl'.'il 

Shipments,     increase nolo 

Shipments.     42,000.000     tons     in     fill 

season     ntflU 

Shipments     large nllH 

Lake    Superior    Mining    Institute    meeting. 

papers    for.    etc 381.    4titi 

Lake  Superior  mine  safety  conference  n~76.  nOOH 

Lake    Superior   sailors'    strike n646 

Lake  View  Star  suspends nllO 

Lamps,  electric  mine,  require  safety  devices.  551 
Land  Office  rules  for  mineral  claimant- ..  n7Hl 
Landers.  W.  H.,  on  dressing  feldspar     letter  711 

Lang.  J.  H.,  on  marketing  of  tin 880 

Langley.   8.  C„    white  clay   industry   at....    813 
Larson,   E.  S..  review  of  "Microscopical  De- 
termination    of     Rock-Forming     Minerals 

and    Rocks" 775 

Las  Minilas-Baucarit    gold  belt    (F.    Montijo 

H.)    •3:.i 

Latin-American     handbooks 041 

Law,  see  Legislation 

Liw-uit-,    see   Litigation 

Lnwrie.     H      N\.    Government     financing    of 

silver     nli47 

On  who  produces  gold  and  silver? 800 

Urges  measures  for  price  stabilization.  .  .    n7" 
Lay.    D..    on  concentration    of    Rossland.    B. 

C..    ores "1118 

Leaching,  see  Ore  Dressing 

Lead — a   word    for   lead el71t 

China,    mining     047 

Kxports    from    Vancouver    growing n.'iKK 

Germany',     present     situation 018 

Helium,    uranium    and    lead 0868 

Hydrometallurgy,     patent     1038 

Linare-    !     La    Carolina    district.    Spain 

IE.     A.    Kitten     "688 

Marketing*,    unfair    tactics    charged..         .  n'105 
ri  .      southeast        revival      in      "dis- 
seminated    i,  ad"     diati  li  I  n77 

Men  ada     output     falls ••/:' 

Ore    reduction     patent 

Prices    New   York.  Jan    to  Sept 700 

Production  decreased  in  May n73 

Refining      patent 738 

'le|„,-its    found  .  111085 

,-h    mine,   Arra*  I  I     elec- 

Iric    power n956 

Trade,    world  -    tecbnicsJ  paper 1087 

Use  lllilfsllll    (F.  B,  WormeerJ  ::ix 

poiaontng     ami    miners'     diseases     ,1 
Broke,,    Mill    ,  i-    f.     Tall)  888 

Lead-zinc    ore.    treatment,     patent  ■: 

Lead  zinc    tri  stale    field     prices   sdvai 

Colo.,    looks   for    mild      boom"     n054 

Strike    averted nllSl 

l.cadville       Mite 

plant  ,,11  on 

Leak*,   compressed  air 

i/n.inr   law     new   division    of    receipts  nllO 

Leather  belling    see   !:■ 

Leather    cover    for    tape-       K      |l      Poston)  ,     •7'.'7 

Leather  ruard   for  transit    (C     Hater  I  "1170 

B,    A      .in,l   I, is   offer  ol   oil   stock      r.'lo.l 

■ill  letter   IK'' 

,t    alls    Alaska 

■     .'  R     II 

Iba  Lags, 
I<egial »l  see  Smoke 

vision    bill    will    ■ 

n  11.11 

-    1  I  T  I 

r>eni..,r,  mi.i  .,  heyl 

Densloi  'man  i 

letter 

mr.e.l     >.r     Western     Mining     ' 

mining 

I     in     -»n»ncer 
bill 
Den  I  son      bill,      see      above 

(Hue  .ky" 
Gold   bounty    '  I     l 

For  o 
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LEGISLATION 

Helium   from  natural  gas   wells,  bill   would 

Indian     reservation    leases n73 

Leasing  law,  new  division  of  receipt-  pro 

posed     ol '.'" 

Mining   law,  Senator  "Ting   to  -peak   on..n881 
■fining      law      revision       committee      hears 
Moulton;      law      opposed ....  n.'t"       (see 
also   Prospecting  i 

Consideration  urged  on  Congress nl21 

Hope    for   revision    abandoned nt7i 

Letter   (S.  F.  Hunt) 578 

Moribund.  ..  .e89,    <T.    F.    Van    Wat-, 

ii,  ti  i    letter   270 
The    mining    scout    and    prospector    (I/. 
S.     Ropes)  ...  .letter     137.     (Woman 
Prospector     and     F.     M.     Wichman) 
letters  .113 
Winchell.    H.    v..    and    the    prospector 
IM.    Merrick)...    letter   181.    (P.    H. 
Han-en  I     letter    r     1 
Money,    purchasing    power    to    be    stabil- 
ized     n31 

Nicholson     i*esolution    seeks    to    stabilize 

silver      market nll76 

Piltnian   ict.  see  BilTi 

strikes,     hiii    would    abolish n606 

W.n-   Minerals  Relief  art,  antimony  may  be 

included     n471 

Lehigh  University  engineers,  successful  long 

trip      n643 

Lehigh    Univ.    students   visit    mines  in   sum- 
mer      n291 

I.,  peoe,    R  ,    on    power   economy    of   electro- 

thermic   distillation   of   zinc letter  821 

Le    Roi    No.    2,     report 876 

Leschen  Co..  cutter  for  wire  rope n*879 

Li,    K    C,    biography #231 

Library,     working,     for    a     mining     engineer 
iw      Wnkesi  ...  .letter     753.     correction 
883 
Licensing,  see  Engineers 

Life  at  high    altitudes    (W.   S.    Black) «800 

Lightning    River    gold    area.    Ont.,    technical 

paper     861 

Lilley.  E.  R..  on  diamond  drilling  for  petro- 
leum     *152 

Lime   burning   in   rotary   kilns ,    466 

Limes,  cement-  and  plasters,  book  review.  .1126 
Limestone,     in     Shenandoah     Valley,     conflict 

of  romance    and  industry e740 

Quarrying     technical    paper 1037 

Linares.  Spain,   lead  district   (E.  A.  Ritter)   "668 
Link-Belt     clamshell     and     dragline     crawler 

crane      n*439 

Liquid    oxygen,    sec    Oxygen 

Lithium,   extraction,    patent 1127 

Litigation — Anaconda   sues    Davis-Daly  .  .  .  .  nllRII 

Arizona   Commercial  vs.   Iron   Cap n960 

Calumet    &    Arizona    property    involved.  .  nH":t 
Copper    converting    patent    suit    begins    at 

Wilmington.      Del nl086 

Engineer  mine  suit  goes  to  privy  council  n427 
Equitable    Trust    serves    writ    on    Canada 

Copper nll75 

Iron     Cap    Copper    vs.    Arizona    Commer- 

dal,      former     wins n823 

M.-Dougall    vs.  Oliver   Iron  Mining  Co..   log 

wisher    ease,     plaintiff     loses n864 

Minnesota     occupational     tax     taken     to 

Court    ol    Appeals    n208 

Moon    R    E.  vs.  Arizona  Jerome,  plaintiff 

-.J™8-, nll3K 

Oliver  Co.  wins  right  to  mine  public  hind  n822 
Security    Trust    Co.   and    B.    McBrlde   v» 

Afterthought  Copper  Co n76 

Smoke    -nits,    sec    Smoke 

Surbangh   and   Pittsburgh   Shovel  Co    vs 

Hubbard  &  Co..  Burbaugh  shovel  patent 

valid      n.'illti 

Tom     Reed  -United     Eastern     apex     suit  .  .  .  .nK7ll 

Decision     sustained mm;; 

webster-Dosenhach     decision.    .  1060 
Wing-field  vs.  Taylor  Mining  Co..  account- 
ing    ordered      n3x 

Wolf-  Mineral  Process  Corp.  allegation 
denied  by  Minerals  Separation .  nidi 
IW.    B.    Ri.ei    letter   .11  I 

Testimony    to    be    t  aken n383 

Little   Mattie    mills    nears    completion.  ..  ,nl041 
»V*MJe   Tn/g'T"   hoist   grades   coal   pUsa     n*488 
Lloyd,  S.  L.  on   taking  solar  observation    .    5,v 
Accused  of   plagiarism    (L.   A     Palmer) 
letter    B78 
Loaders,     portable,     modern     ill.     L      God 

dardl     t,i  i 

Underground,      with      steam  shovel      ft  i 

tnrcs •  ." 

Locomotives   need   repair,    Colorado    OR    held 

up  nSl  i 

Proper  for  ipei  in-  mine  lervlee  (G 
Bright  i  >MU 

■■  imer oin 

Log    washer     patgfll     rull     decided 
Inventor    

London                                   Co       Colorado 
organised  ntiDi! 

T.oring.     W      J       on     Mining     Congress     anil 
the    tariff     ,  ,  lei 

(m  prohibition  and  mining    .  ,  .letter  077, 

'KM  II   I'l 

l.os    Angeles    A    Sail    Luke    |o    hullil    branch 

l.ueky    OK     begins    op.,  ilion       iiTT: 

Lllcky    Tiger,     report 


M 


M  icPadden    •'     P      on    Mot  moo    In    B1 

•".77 

Ma.-Naughioi,     J      i.n  v''' 

■  .  rll 
American      '    r    Soulli     sM«       11*4 
oies  mnitlniicl  In  "News  •■,.   Mining  lh.lrlets."   see 
Dhiamtadi   a  ilorlnl;   n.  news 
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Machinery     and     mill     equipment,     poaaible 

markets    for    nl!88 

Machine-      cutting     mine    samples    with     (D. 

C.    Gilbert  i      375 

Madagascar  exports  rich  uranium  ore.  .    .  niniiii 
Magma  Copper  to   resume  early  m   1023.  ,nll75 
Magneeite   -caustic   ealrinfd,    production   in 
Sell    furnace    (W.    C.    Riddell    and   C. 

N    Schuette)      »981 

Marketing    iR.    W.    Stone) *191 

Spokane  Commerce  Chamber  asks  higher 

dlllie-     423 

Tariff n809 

Washington    districts    depressed n470 

Magnesium,    recovery,    patent    202 

Magnetic   appliances    in   mill   and    treatment 

plant      e970 

indicator  for  drill  steel    n*967 

Pulley      strength    ol     •21!" 

Separator,    patent     820 

Magnetometric    determinations     applied    to 

placer    mining    'A     Gibson) '1064 

Maine    geologists'     association,     first    meet- 
ing         247 

Malay   peninsula,   iron   ore  in    504.  902 

Mining    in     494 

To    have    another    American    dredge.  .  .  ,n338 
Tin.  option  by  Amer.  Metal  Co.  rumored.  820 
Man,    finding   a    IF.    M.   Wichman)  ....  letter 

313.    i  J    F.   C.   Abelspies)    letter  021. 
Management,  poor,  evils  of    I  J.  T.  Boyd)  .  . 

letter    07.", 
Manchester.  H.  H..   an  illustrated  history  of 
mining     and     metallurgy.     .  .  *400,     #447. 

•495.    '545 

Manchuria    book    review 819 

Mainly     mine    Manitoba,   may  reopen n646 

Manganese — domestic    resources     (Sub-Com- 
mittee   on    Mangauesei        letter   753 

India,   manganese  in    IE.  W.  T.   Slater)..    Ill 

Marketing     iW.    R.    Crane) 369 

Ore    from     Brazil n647 

Problem     e751 

Reserves.    U.   S e529 

Tariff    on     e529 

Duty    or    bounty?     nl21 

To  be  studied    n91« 

Virginia,    western    deposits    995 

Manganese    dioxide    produced    by    chemical 

process     (G.    J.    Toung) 980 

Manganiferous  iron  ores  to  be  tested ....  n471 
Manhattan  Consolidated  to  build  mill.  .  .  ,n484 
Manitoba,  northern,  maps  in  preparation  .  37" 
Mann.   Tom.    on    way    to    South   Africa.  ...  n«2H 

Manual    and   mental   labor aM 

Map  in  dead   doctor's   effects    leads  to   gold 

find   n605 

Mapping  by   airplane   discussed n820 

Marconi    G.,    receives    Fritz    medal n69 

Marcuse.    B.     on    marketing   of    asbestos.     .  .  *277 

Mardick.  J.   R  ,  on  the  Turk letter  887 

Market    prices,    non-metallic e75T 

Marketing    brass,     copper,    etc.,    see    Braas. 
copper,   etc. 

Discussed    nl083 

Metalliferous   ores    and    concentrates    (A. 

B.    Parsons)     1100.    •1155 

Mineral-    and    metals.    French   book   on.. 1038 
Marshall    Lake    district.    Idaho,    active.  ..  ,n60» 

Mascot   mine,    varied    .activities e705 

Masonic  Mines  Assn.  to  erect  mill n484 

Mass.     Inst,    of    Technology    mining    curri- 
culum   (G    .7    Toung)    *58 

Material  handling,   book   review 511 

Mathewson.    E.    P.,    biography *68» 

Matte,     crushing,     patent 612 

Mayo.    T.   T..    thriving nlSO 

McClellan.     W.    addresses    Salt     Lake    enri 

neers    423 

MoCluskey.   H.   S  .   made   secretary   to  Gov. 

Hunt      Arizona     nlOOO 

McComher.  A.,  on  the  Klondike  discovery .  . 

letter      1017 

-M-Iiermid.    A.    J.,    on   ore  deposits   of    Gold 
Hill    mine.    Quiirtzbnrg.    Idaho 

li       A        Loses     log      washer     patent 
sun    against   Oliver  Iron  Mining  Co,  i,m;i 

\i,i,ii\ie    PorcunliM    Mm,-     ooatt  •■   BOS 

Report       614 

McKeUar    resolution,    see    Petroleum. 
McKinney    si.  .-i    Co  .    new    unit    at    Vagal 

wauk     concentrator     n748 

Ml, oil      H      If        on     continuous     alkalinity 

Indicator     for     dotation    pulp *901 

HcBae     IT.,    on    value    of    oil  shale    lands.  . 

latter  314. 
Measuring    Instruments,   electrical,   vv 



Mellon    Institute    annual   report    4fitt 

"Member    of    the    A. IMF."    on    engineers' 

organizations     letter     50 

Mendenhall.     W.    C,     new     chief    geologist. 

Geological   Survey    n*8H3 

■i,i    manual    tabov e4» 

Mercury,    see    Outoksllver 

Merrick      M        on     revision     of     the     mining 
law.  .  .    Idler   I  si      !•    ii     n  msen)    li 

iron     nun.-s     UlUJOaSS     »  in"     n605 

Mesabl     Iron     offers     stock n292 

Meaabi     wa*h     ores      technl  •  d     paper 1082 

Metal      A      Thermit      Corp        handbook      on 

therniii     welding  n572 

Metnls — exchange     s    representative    (F     E. 

Wormser)     e441.    457 

Hon     p  ii'  e.i    pi..  .  .  1 1  :  i 

■og    process,     Schoop'S    new     ai-i 
lion. 
Melallnrilcal   chemi«l     Hi,     >  If -nlflcldl.   book 

422 

Melallurrl«M    of    note         'MS      M17      •7,(1 

lies 

Met  illurrv — and      mining        an      Illustrated 
history    'IT     H     Manchester)       ..•409. 

•  |  17      •  Ml',      •-.!  ■ 
TV\.  loptnenl«      two     interesting eI14H 

Mm,-    in,l    Mining   Cinipanle. 
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METALLURGY 

Eleetrometallurgical    research,     committee 

appointed    o820 

Extraction,    definition?    of 949 

Gold    ore.    Band — technical    paper 1037 

Oxygen,    cheap,    and    its    application    to 

metallurgy el057 

Practice    in    the    Band e223.    el014 

Purity"  and  industrial    efficiency e39S 

Metals — and  ores,  movements.  May.  1922        129 

From    silicates,    patent    process 1037 

Good    and    bad    taste.  ..  ,e706.     iE.    B 
Durham) . . .  .letter  845. 

June  movements    304 

Movements    in    July n52.» 

August.    1922     "I'11 

Sept.     1921,    and    1922 n87> 

Quotations.  Government  co-operation  in.  -e661 
Statistics,    yearbook     8 

Metals  Exploration  Co.  interested  in  Rawley 


n645 
.  599 
[11128 


Methods    of    mining 

Metric   system,    association   meeting 

Standardization,    book   review ot 

Mexia-Currie.    see    Texas. 

Mexican  Metals  Recovery  Co.  incorporated . .  no»3 

Mexico — activity     shown      by      Government 

statistics    n560 

Adargas-Jiminez    R  B.    completed n60o 

And    the    Near   East ©1145 

Chihuahua    State   labor   law 414 

Labor     laws     repressive n695 

Dividend  paying   companies n60S 

Guanacevi   Camp    (A.   T.   Benitez  >..  letter  139 

Durango.   depression    n7S2 

Western.       new      operations       'E.       B. 

Haggle  i     nll33 

El  Oro  and  Tlalpujahua.  monograph  on..    728 
Geological  Institution  and  Survey    iA.  T. 

Benitezi     e927.    •942 

Guanacevi    (A.   T    Bemtez  i *139 

Guanajuato.  Mex..  conditions    iK.  A.  Cun- 
ningham )      11113:*. 

Huantla   camp     iR.    B.    Brinsmadei  .  .  .  .  '1028 
Labor  contract,   day's  pay   and  task    .  W. 

W.   Shelby)     587 

Labor   legislation .  .      e442.    18.    B.   Brins- 
madei    letter    842. 

Merger   of    mines,    plans    for niMs 

Military  protection  of  mining  companies. .  e31 1 
Mineral    production.    Jan -June.    1922... nl 009 
Miners  at  Cananea  resent  physical  exami- 
nation          b604 


Mining    costs    lower 

New  titles  in  six  months  number  1102-  .n608 
Northern.  American  prospectors  active  n563 
Oil       amparo      ruling      fails      to      satisfy 

Hughes    334 

Export  taxes  cut  80  pe.-  cent 420 

Production     highest     on     record.  . 

Situation    860 

Ores    from,    market    value 5o0 

Outlook    good    n693 

Payroll    tax.    proposed    856 

Bailroads.    one    new    and    one    proposed. 

will  help  mining nl04.) 

Silver,    big    year    in     n'I9o 

Minting   stopped    n782 

Production    J6.000.000  000    .  nl61.    <P- 
X.    Stoffeli    letter    822. 
Sinaloa.    eastern,    new    operations    iE     B 

Hagginl     nll33 

Sonora.    northern     flotation    and    cyanide 

plants   start    CR.    S     Clinch) nl041 

So.  Pac.  road  to  Tepio  opens  rich  field.  .n739 

Tax   payments,   more   time   for n693 

Taxes,    mining,    time    limit   extended.  .  .  .  n695 

Zinc  mining    -  •  ■  e794 

Miami    Copper,   breaks   production   record — 

low  cost    nl62 

Helped  bv   settlement    of    flotation  litiga- 
tion      nS55 

Mica — Austria    will    supplv    Germany n293 

Bulletin  by  Bureau  of   Mines 29 

Grinding   methods   improved ,  XS£ 

Guatemala    industry     1069 

Guatemalan     shipped    to    D.    S n9.i:> 

New  Mexico  deposit-  to  be  exploited,  .n"  .9 
Separation      from     feldspar,      several 

methods    - £49 

South   America    I K,  Thomas  > -  ■  Fl 

Michigan — copper.     August     shipments  ....  n522 
Copper      companies      expect      high      coal 

.   Pri«*=    ■  : A??^ 

Import    miners     nli    , 

Labor   rates  and   conditions n604 

Miners     continue     migration      to      fac- 
tories     nils 

Mines  get  auto  workers    n5-"t 

Need    1000    men     ,e- 

Copper    industry     e-48  7 

Copper  production  gain*  in  August .  . .  .n47o 
Houghton    County    employment.    etc....n<41 

Reduces     assessed     valuations X~ 

Iron  ore  production  strikes  fail  to  affect..  n-Oj 

Iron   ranges,    wages    advance nol  < 

Keweenaw  Countv  reduce*  assessed  valua- 
tions     .n6o. 

State     may     make     copper     shingles 

prison 
Tax     Commissi! 

increases     

Views    of   copper  country 
Michigan    Smelfr:    Houghton,    - 

tract    for    steel    trestle ;  » . 

Micropetrography.    book    review r7o 

Middleton,  P.  R..   on  ferric  salts  as  solvents 

in  leaching  of   roasted  copper  ores..n*4ol 

On    G.    D.    Delorat .','kVX 

MiPer     Prof.  B.   L..   biography "HKHJ 

Miller       G.      D..      on      extinguishing      mine 

fire*         letter  1150 

Miller    T.  A     on  mechanically  operated   air 

door     "Si- 
Million     years,     a e26  . 

Hills      and      milling — A.I.M.E.      Committee. 

aim*    of    'E     A.   Hersamt letter  4S9 
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MILLS    AND    MILLING 

Air-separating,    whi-       produces   200-mesh 

product n*43 

Ball  mill  and  clasBifier.    patent 380 

Conical    mill   operation     patent 599 

Conical,     wet     and    dry     grinding     in      <H. 

Hardingel letter     93.". 

Dry.   pulverizing,  patent 1127 

Equipment,     markets     for nll88 

Grinding,    patent 1171 

Mills    too    large    for    ..re    supply e2 

New  mill  in  Okla..  costs  half  war  price. .nl040 
Plants,  dust  in    iM.  W.   von  Bernewitz)  . '1070 

Pulverizing,    patent 103S 

Tube,    patent '907 

Tube,    pebbles   for el057 

Milwaukee.    Wis.,    harbor    improvements.  .  .nl62 
Mine  products  are  half  of  railroad  tonnage  n64S 

Mine    rescue,    technical    paper 1126 

Cars,     radio     for n693 

Miner   and    smelter,    frankness    between.  .  .  .e573 
Minerals: 

Classification,     book     review 639 

Claimants.  Land  Office  rules  for n781 

"Detectors"      sought n207 

Industry.    1921.   book    review 819 

Leases.   Federal  income  from.  $500,000  a 

month      n251 

Leasing    act.    Sec.    F;ill    proposes    fund    to 

help     administer n-339 

Besources    466.    599 

Technical    paper 951      1126 

Besources  of   V.  S..   book   review 819 

Mineralogy,   optical,   book   review 1082 

Minerals  Separation  denies  Wolf  allegations 
nl61.    .W.  B.   Ricei    letter  314 

Miners — -killed,      shortage     of e707 

Where   are:     i  "Tangle  ') letter    974 

Mines  and  Mining  Companies  Mentioned  in 
.Mining  District  New- 
Adargas.  1045:  Adb.ir  255:  African  Ex- 
ploitation. Ltd..  3*6:  Africander.  561: 
Afterthought.  75:  Agar.  867:  Ahmeek. 
390.  830,  919.  961,  1181;  Ajax,  297. 
521:  Alaska  Juneau.  162.  650.  959: 
Alaska-Treadwell  783;  Alaska-Premier. 
782:  Alexandria.  652:  Algonquin.  429: 
Aliados.  608:  Alice.  519:  Allouez. 
1181:  Alta.  475:  Alta  Tunnel  4 
Transportation,  521 ;  Amalgamated 
Pioche.  211:  American  Bar  Quartz. 
563:  American  Bov.  917:  Amer.  Consol. 
Texas  I.  1003:  Amer  S.  *  R..  71.  609. 
650.  869:  Amy  Matchless.  651:  Ana- 
conda. 565.  609.  1005.  1092.  1180: 
Anaconda  Copper.  253:  Anexas.  869: 
Angels  Camp  Deep  608:  Anglo-Amer. 
Corp..  781.  826.  867.  916:  Anita 
Copper.  389:  Ankerite.  868:  Anteup. 
1179:  Apache  Chief.  1179:  Apex. 
1179:  Arcadian.  125  871:  Arcadian 
Consolidated.  16s  390.  652.  697  1047. 
1138:  Argonaut.  387.  519:  Ariadne. 
389:  Arizona  Commercial.  960.  1091: 
Arizona  Copper  Belt.  166:  Arizona 
Jerome  Copper.  430  1045:  Atlas.  297: 
Auxier  44.  651  783:  Axtell.  166. 
B.  C.  Silver.  75.  429:  Bachman.  520; 
B3isley-Elkhorn.  341:  Balakala  Con- 
solidated. 35:  Bald  Butte.  696:  Baltic 
342:  Barbara.  34:  Bay  Horse.  388. 
522  919.  1045:  Bayonne.  562:  Bead 
Lake.  474.  960:  Beaver.  519:  Belgian. 
785  Bendigo  Amalgamated  958:  Berk- 
shire 961:  Bernard.  785:  Betts.  521: 
Betty  O'Neal.  166  740:  Beverley.  562: 
Big  Chicago.  345  Big  Ledge.  473.  652 
Big  Missouri.  562.  650:  Bigelow.  960: 
Bingham.  651:  Bingham-Galena.  77 
210.  829:  Black  Oak.  563:  Black 
Range  44:  Blue  Ribbon.  36.  44: 
Bonney.  254:  Boston  4  Ely  Con..  521 
Boston  4  Montana.  696:  Boston  Creek. 
34.  209:  Boston-New  York.  298: 
Boulder  County.  959:  Boundary  Red 
Mountain.  695.  784:  Bradford  741- 
Briseis.  561:  Bristol  Silver.  345:  Bri- 
tannia. 917:  Broken  Hill.  31  121.  386 
472.  562.  S29.  1089:  Brunswick.  123. 
474:  Buckingham  388;  Buffelsdoorn. 
561:  Bull  Valley  741:  Bullwhaeker. 
125:  Bunker  Hill  565.  1046.  1138: 
Bunker  Hill  4  Sullivan.  783-  Burma 
Corp..  33.  472.  607,  7S3.  1002:  Butte- 
Duluth.  125:  Butte  Jardine.  1005: 
Butte-Kansas.  1047 
C.C.C..  739:  California  Co..  562:  Cali- 
fornia Gwin.  888:  California  Rand 
Silver.  211.  608.  783.  870.  1045:  Cali- 
fornia &  Tonopah  960;  Callahan  Zinc- 
Lead.    432.    1046:    Calumet  &   Arizona. 

254.  342:   Calumet   4  Heela.   168     212 

255.  299,  390.  433.  610.  697  1181- 
Calumet  *  Jerome  474:  Cam  4  Motor 
518.    916:    Canada    Copper.    429     582 


Lea*n 


n476 


Canadi 
Consolidated.  165 
1178:  Canary.  29 
695:  Cape  Copper 
Carson  Hill.  167 
Cassiar  Crown. 
Castle.    165.    607 


awards    con- 


.      521:   Can 

Cananea  Copper. 
519:  Candelaria. 
52:  Caribou.  959: 
851:  Cash.  166: 
095:  Castile.  168 
.  Cedar  Creek.  961 : 
Centennial.  1181:  Central  120:  Central 
Eureka,  430:  Central  Mining  4  Invest- 
ment. 252:  Cerro  Gordo.  608: 
Champion.  168:  Chaput-Hughes  429 
Chicago-Miami.  1092:  Chief  Con- 
solidated. 344.  433.  829.  1180- 
Chileno.  563:  Chillagoe.  295.  1089- 
Chillagoes  Consols.  1089:  Chloride 
Queen.  433.  B28:  Cinderella  Con- 
solidated, 252,  561:  City  Deep.  957- 
Clarinda  Copper.  rt.",l  Cleveland-Cliffs 
37.  390,  697,  741  830  1181:  Coates  4 
Tweed.  697:  Ooggin.  433:  Colombian 
Corp..  957:  Colonial.  387.  607- 
Colorado   Fuel   4   Iron.    123:    Colorado 
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.\iimng  &  Milling.  254;  Columbia  Steel 
Corp..  784  1180:  Columbus-Kirkland. 
1003:  Commerce,  610;  Comstock 
Merger.  521.  564:  Comstock  Silver.  34 
1180:  Coniagas.  519:  Conquest.  474: 
Consolidated  Copper  mines.  474:  Con- 
solidated Metals  Co..  125:  Consol.  Mines 
Selection.  781,  826.  867,  916:  Con- 
solidated M.  4.  S..  252.  519.  607.  782. 
827,  1137:  Consol.  Silver  Mountain. 
1046:  Contact  Bay.  341:  Continental. 
739;  Copper  Belt,  961;  Copper  Chief, 
430  919;  Copper  Chief  Extension  430 
Copper  Queen.  166.  297.  342.  960; 
Copper  Range.  36.  697.  871.  961.  1047. 
1181:  Copper  Range  Consol.  565:  Cop- 
per Reef  Consolidated.  430:  Cori.  34: 
Cork-Province  74:  Cortez.  918:  Cres- 
son  Consolidated.  76.  166,  7M5 ;  Crown 
957;  Crown  King.  522:  Crown  Moun- 
tain. 961:  Crown  Reserve.  649:  Crystal 
Copper.  696;  Cumberland.  896;  Cvanide 
■Gold,  88;  Cynlde.  432 
Daly-Alaska,  782;  Davidson.  209.  429  519 
650:  Davis-Daly.  565.  1005.  1180: 
Day.  119;  Delaware.  35:  Diamond  Joe, 
522:  Dixie  Graphite.  390.  Dolcoath. 
694.  826;  Dolly  Varden.  31:  Dome. 
387.  519.  650.  73S.  782.  868.  917. 
1003.  1090:  Dorothy  BUI.  652:  Drip- 
ping   Springs.     1004;     Dulce    Nombres. 

Eagle    Bird.    432,    828:    Eagle-Pieher.    212. 
1047;    East    Butte    Copper,    345'     East 
Pool.  867;  Einasleigh,   340:   El  Dorado 
474:     El     Paso.     1004;     Elkton      432- 
Elstone-Dunkin.     649;     El     Tiro      609- 
Ely-Calumet.  345;  Empire.  651:  Engels 
Copper.    253.   297.   608,   870:    Engineer. 
650;     Equator.     430:     Erupcion.     166: 
Escobosa-Burns.    739:    Esperanza     519 
608.      650:      Eurades.      389;      Eureka 
Croesus.    124.    298,    521:    Eureka  S     4 
M..   298 :  Euterpe.  o65  :  Even   Up    1045 
Federal   M.    4    S..    44,    77.    610.    829     1046: 
Florence.      297.      562;      Fortune.     959: 
Frederick.    738;   Fredonia.    166 
Gaika     Gold.      164,      737:     Galena,      1046- 
Geduld.  121.  122:  Gemini    124:  General 
Mining  4  Finance  Corp..  581 :  Genessee. 
473:    Gibson.    122.    252:    Girofla,    429: 
Godiva.     35:     Goldale,     1044:     Golden 
Cycle.     919:      Golden      Feather.      167: 
Golden    Gate.    563:    Golden    Rod.    610 
Goldfield  Deep.  474:  Goldfield  Develop- 
ment.   521:    Gold    Fields.    1044:    Gold 
Leaf.  474.  60S:  Golinskv.  <)i>0;  Granby 
*209:  Granby  Consol..  519.  827,  1137' 
Graphic.  1004  :  Gray  Johnny.  869  ;  Great 
Boulder.  122:   Green  Butte.  253:   Green 
Monster     430:    Gruss.    430 
Hahn's  Peak.   652:    Hampton.    737:    Hanna, 
M.    A.,     Ore    Co..     125.     522:     Harvey- 
Kirkland.    75.    473:    Battle.   429:    Haut 
Katanga.      208.      1135:      Hecla.      1046: 
Hecla  Divide.    1004:   Hedley.   252.   341. 
1003:  Helen.  34:  Herrick    34:  Highland 
Chief.     297:     Highland-Surprise.     870: 
Hilltop      Nevada.      608.      1046:      Hirst 
Chiehagoff.    959:    Hoff   Magnesite.    253: 
Hollinger.   30.   72.   209.   387    607     738. 
782.      1090:      Hollinger      Consolidated. 
341:      Holtyrex.      429:       Homebuilder. 
1180:      Homestake.     432.     650.     1047: 
Honey  Creek  Minerals.   166:  Hope.  609. 
783:    Horseshoe.     1045:    Hudson.    298. 
''.".I    918:  Huffman.  696;  Hughes.  123: 
Hull.    609:    Huntington      125 
Idaho   Continental.    695.    1046:    Idaho    Gold 
4   Ruby.    342:    Idaho   Maryland,    1004: 
Imperial.    610;    Imperial    Gypsum.    35: 
Independence     432:     Inspiration.     161: 
Inspiriation    Consol.    Copper.    741:    In- 
temat'I  Nickel.  72.  166.  341:  Internat'l 
Royalty    4    Leasing.    74:     International 
Smelter  297:  Interstate  Iron  Co.,  1181: 
Interstate    Zinc-Lead.    299     565:    ldla. 
433:     Iowa-Tiger.     210;     Irelan.     563: 
Iron    Blossom.    696     784.    1091:    Iron 
Cap.   960:   Iron  Creek.   124:  Iron  Dyke. 
1045:    Irvineb3nk.    1136:    Isabella.   76 
Jack    Paul.    695.    1137:    Jeff    City.    1138: 
Jerome  Verde  Copper.  430:  Jerry  John- 
son.     610:     Jones     4     Laughlin.      125; 
Judge.    565:  Julia  Ross,   388 
Kanrohat.     125.     132:     Kav     Copper,     430: 
Keeley.    165,    649.    782,    N68:   Kenneeott 
Copper.    253:    Keno   Hill.    783:   Kenton. 
297.    870:    Kerr  Lake.    738:    Keystone. 
1180:    King    Solomon.     870:     Kingston 
Mining  Co..  741:  Kirchman.  918:  Kirk- 
land.    209     782:    Kirkland    Gold.    387; 
Kirkland    Lake     781 :     Knight    Central. 
957:      Knob     Hill.      564.      650:     Knox 
Divide.    345 
La  Bufa,   739:  La  Corona  de  Oro.   784:   La 
Cruz-Providencia,   782:  Lady  Jane.  429 
1089:     Lake     Shore.     296.     341.     473 
1137:    Lake    View    Star     119:    Laloki. 
386:   La  Motte    160:    La  Palma,   739: 
La    Palme     3S7:    La     Rose.     34.    868 
1090:  Larson-Colbath.  430:  La*  Chispas. 
1179:     Last     Chance      254.     389.     564 
870:     Layman-Washburn.     430:     Lead- 
ville.  60S:  Le  Roi  No.  2.  868:  Lincoln 
Consolidated.     389:     Little    Eva.     739- 
Little    Martha.    1138:    Lookout    Moun- 
tain.   432:    Lord    Nolan.    738:    Lorrain 
Consol.     738:    Lucky    Boy,    34:    Lucky 
Boy   Divide,    564:    Lucky   Jennie.    565: 
Lucky  Kid    1092 
Mageno     387:    Magma.    36.    161.    176,    609. 
1004:  Mahnomen.  255:  Maitland,  961: 
Malakoff.  430:  Manhattan  Consol..  828: 
Marklee.    917:    Maroeo.    255:    Marrow. 


For  mines  and  mining  companies  mentioned  in  "New;  by  Mining  Districts."  see  Mines  and  Mining  Companies 
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I    Corn     ot    Canada     i'i  • 

11. u;      ll:i7       Minnie     Moxham      4-9: 

Minorca    Horn,  stake     685;    Ml 

Mobile  Mines    U  I      1131     Mocte«ixaa. 

•  Kldertontein.  33     Moddertontein 

i       y  „    ,      ■  imsolidated      166, 

Mofl'at   Hall    387     Mogo i    288     Mo- 

hawk.      168.      B3       610.      -  W 

:  Molly  Gibson. 
as?     Moll-.  '    Basta;   123, 

Monarch  178  Mond  Nickel  252  341 
Monte  y  PachUCS  1"  I  •  Montreal.  3, 
11  Montreal-Ontario.  817;  Moore  88. 
888:  Morineton.  388;  Mora- 
ing  Star  783:  Mothr  Lo.i.-  U.S. 
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-.,  unw.-lern.  OUS;  Bl  '  -  ,;l";  Spo- 
kane 209  Spring  610;  St.  Joseph 
Lead  160,  566;  standard,  36.  476: 
Standard  Chemical.  1004:  Standard 
Lead  341  ;  Btargo  170;  Starr 
Leasing,  254:  Storm  Cloud.  211;  Suc- 
cess, 70.  432:  Sullivan.  118:  Sunny - 
Bide  1HI7;  Superior-Patagonia,  o.)2: 
Superior  &  Boston.  430  474.  827:  Sur- 
prise Placer,  34'.':  Suai,  L003  Swazi- 
land Tin  826;  Sydney,  387;  Sylvanite, 
129 

Talaehe.  651.  1046;  Tamarack  ft  Custer. 
1137;  Tanganyika,  113", :  Te.k  Hugh. - 
i  18  601  738,  1  178;  Telluride.  960; 
Tennessee,  ouil;  Texas.  .'12  ,  Texas  Ex 
itior  520;  Thomas  Furnace  Co., 
610  Thompson  Chadbourne.  849 
mpson-Krist,  loo,  H7s:  Tintic 
Standard.  609;  Tom  Eteed  II  870; 
Tom  Thumb.  052:  Tonihoy  210.  957 
[tonopah  209,  889  ■"•"-''  896; 
To,,,, pal,  Belmont.  131;  Tonopah 
Divide,  107.  345,  388,  608  784.  960, 
1004,  1188:  Tonopah  Extension.  35, 
107  131.  564,  in  16  I.OU  h-0 
17:;     Treadwell.   11.M1 ,  'i  -  iple  Lode,    130 

Uncle  s.uu,  344  389,  871  Underwriters 
Land.  010;  rnicoru.  ."ii; '.'  .  'Onion,  122: 
Union  Sulphur,  520:  United  Comstock, 
So  I.  L091  :  United  Eastern,  870. 
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Sulphur  520;  Utah  Consolidated.  77. 
88,  651;  Utah  Copper,  521.  1006, 
1046;  Utah  Zme,  368  Otica,  827, 
1090 

Van  Boi.  SOS;  Van  Ryn.  1135:  Ventanas. 
563  Vi  rde  Central.  28  1045,  1178: 
Verde  Consolidated.  4311,  Verde  Inspira- 
tion. 522:  Victoria.  380:  Victory. 
007:  Vindicator  Consolidated.  70: 
Vipond,  75  165,  296  518.  1178: 
Vipond  Consolidated.  105.  341;  Vipont. 
35,     124: 
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miner      tetter     535 

Moffat    plan,    triumph    ol 

Moffat    Tun,,,  I  i-slrue 

tlon    soon  .11888 
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Moore,    R.   E.,    vs.    Arizona-Jerome,    plaintiff 

wins    nll.'is 

Moreuci  Southern  Ry.  Co.,  dissolution  asked 

by    Phelps    Dodge n522 

Morning       mine,       all-sliming       all-flotation 

method     ell4ti 

Mosul    oil    field    rights    bought    by    British, 

reported    115 

Mother     Lode     Coalition      increases     copper 

production    n955 

Motion    pictures,    see    Moving    Pictures 

Motor  alcohol    in   Philippines e751 

Motorbloe  Corp.,  motor-driven  chain  hoist  n*878 

Mound    builders,    homes    of e838 

Mount    Desert   Island,    topographic   map.  .  .  .e574 
Mount    Lyell.    blast    furnaces,    sintered    con- 
centrates   now    smelted 461 

Earned   £127.000  during  year nll37 

May    shut    down n645 

Report 1068 

Mount    Morgan   "hard   sledding"    In   spite  of 

Bubsidy      nll36 

Operates    at     loss n24fl 

Report       |80 

To   have   continued    subsidy n'.'o,; 

Movements  oi  ores  ;1„,i  metals    M  I]     1822      129 

Sept.    1921.    and    Sept.    1922 D.87G 

Moving  pictures,  laboratory'  waste,  recovery 

of    silver    from     iC.    A.    Byers) •373 

Mining,    at    chemical    Exposition 336 

"Muckers,"     skill     required e397 

Mule,    lowering    down    narrow    shaft V." 

Muriae,    E.   S..  on  Cuban  mineral   resources.  197 
Murray,   J.   C   on  sad   tale  of   turned-down 

prospector    717 

Murray-Hughes.      R..      on      native      copper 

smelting  in  Africa letter   •lOu 

Muscle    Shoals,    Amer.    Mining   Congress    to 

push    project    .  .  .  : n601 

Engineers    to    invest  iL-ate 513 

Nitrate,     supply     of     (A.     W.     Allen)....     »16 
To    learn    truth    about e.575 


Names    of    trade    :,-■.,„  i,,tion- e838 

Nat'l     Exposition     of     Chemical     Industries. 

see   Chemical    F.xposition. 
Nat'l  Lead  Cd.  accused  oi  unfair  practices.. n295 

Invests      SI. 500. 000       in       Bolivian      tin 

*        Ii''-"  i 

Nat'l    Lime    Ass,,     meeting 27 

Mining    section,     program nlos 

National   Safety   Congress,    meeting.... 

Congress    to    include    exhibits n220 

National    Safety    Council,     meeting 467 

Northwest     Mining    Section    meets n996 

Natural    gas.    see  Petroleum. 

Natural       Gas       Assn.       appreciates       Mine 
Bureau    nlltl 

Nauru,    phosphate  deposits    841 

Near    East,    the     ,D     Eyoubi 1,  i 

And   Mexico    ell45 

N--  Mine,-    mine,    main    level     station •35': 

Nelson.    W.    I.,    on    an    improved    flotation 
machine    •  1 078 

Ne]s,„,    convention     see    Internat'l    Mining 
Convention 

Netherlands    India,    see    Dutch    East    Indies 

Nevada      enterprise      a     n,u 

Freight     rates    on    ores    reduced 11167 

Gold     new    shoot    found 

Lead     output      falls 

Metal    mining    activity    inereases 196 

Reduced    rates   on   ore n09i 

Silver     In      LS  a  n.lf. 

Production    Increases    L46 

-  onsolldated,  concentrator.   Arc.  .  .    nils 
mm  -  Mm  j  i,  -i    operations    in    1 921  I  ' 

Mill    practical!]    total    lost    nino 

Report      626 
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1 922  
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New    Guinea,   survey    tads   to   reveal    favor- 
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N,w    i.i.  M  nea     Ltd      -pending 

moiiei     rapldl]  .    .  .  .n988 
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N-w    .1,  i  ieg     I-  tdi       '  ttei  -melting    snd 

n-flning n648 
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NICKEL 

Electrical     equipment 
L.  McK.  Yaxdley) .  . 


metallurgy     (J. 


•810 


Future  of   nickel   and  Mond  Nickel  Co .  .    bit! 

Ores,    reduction    patent    process 951 

Satsume,    Japan,    deposits JJ; 

Nickel  -iron    ores,     Cuban ..  ■    *«« 

Nieman,   A.  W..   on  Denison  law   applied.. 

letter  183.  ,„.„ 

Nigeria   tin    fields,    development . .nl04- 

Nipissing    and    others    enter    Klrklaml    Lake 

neld     n±£o 

Sells  tailing'  to   ceramists  lor  cobalt  con- 

tent    n6yl 

Nishihara.     H..      on      principal      mines      of^ 

Japan    ■  >. 

Nisseu  stamps  in  South  Africa.  .  . 
Nitrate.    California,    disappointing 

Chile,    situation   in 

Nitrate.   Chilean,   exports  improve.  . 

Chilean, 


Olsson  Corp..  method  oi   weighing  C02.  .  .  .nl099       ORE    DRESSING 

Ontario — gold    fields  extensively    explored ..  n42o  Furnaces,    see   Smelting 

Government  will  enforce  companies  act..nlO0 

Iron    ore   industry,    outlook    for nil 

possibilities 


Northern.   Forest   fire e662,   n690.   n.3o 

Room  for  prospector-    iR.  D.  Hoffman  I  .  . 

letter    665.  __„ 

Silver    mines    get    reduced    express    rate..r 
Northwest,    new  slyer  district 
Output    $-17, IKIO. 000 


Leaching 

Ammonia,    ol    zinc    ores    (J. 

and  T.  E.   Harper) 

Chloridizing    patent    process 
Copper,     Ohio    Copper    leaches    ore 


.1171 


239 

n«836 

e969.    995 

Ill 

549 

technical    paper    .'..'.•1iS? 


ithdrawal     of 
investigated.  .  .  . 


.e751 
i- 

.1(205 
.  n830 
.6223 


Deposits,   origin   of ; e9bJ.    99.» 

Domestic    and    foreign    supply e»~o 

Mining    technical    paper    103b 

Supply    (A.    W.    Allen) J-J 

Nitrate  of  ammonium,   see  Ammonium. 
Nitrate  of   silver,    see  Silver   Nitrate. 
Noble    Elec.     Steel    Co.    gets    awaru    irom 

War   Minerals   Commissioner .n,soi 

Non-metallic    minerals — Bureau    station    for 

research     wanted     •  ■  ng  *V 

Market     prices      ... 
Producers     protest 

propriations    

Resources,    Southern 

Teamwork  in    

Noranda    to    sink    3-eompartment    shaft    at 

Cobalt    :  V    "  '  " 

North    Bay.    Ont.,      Daily    Nugget    reprints 
Jackling    biography     ...  .............  -eJii 

North    Carolina,    a    "gold"    mine — Kaolin.. eb!8 

Hematite,     technical     paper log . 

Northport    Smelter    dismantled n*g< 

Northwest.    Pacific     • "???8 

Hampered  by    severe   weather ni ii. 

Norway,  pyrites   mines  unable  to   resume      n4.)l 
Nose    renewable,  for  crusher  feed  spout   (W 

J.    Tait)     

Noted     engineers      

Notman.  A.,  on  prohibition 
Nova  Scotia,  mining  in  ... 
November    mining    dividends. 


„„   .eported.  .  n558 

.-    9    mos 111134 

Porcupine   district    a-I 

Radioactive    minerals     *g* 

Silver    deposits     . *g? 

Soapstone    deposit     iLa 

Zinc,    discovery    near    Renfrew n-o~ 

Ontario-Kirkland     ef*g 

Ontario    Mining    Assn.    meets     nlptf 

Onyx    in    Arizona     *oo 

Open,    advantages    of e-oo 

Open-price    associations,    see   Trade   Associa- 
tions. .     .      , 
Optical    mineralogy,    elements    of.    book 
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Order 
Ore — and 
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t...    wins   scholarship n?n-Q 

and   efficiency elOoa 

ements      in      May. 


metals. 


129 

June  movements    -.nSi 

Classifier,    patent     log ' 

Crusher,      gyratory,      patent -?5 

('rushing     matte      patent gle 

Dry-crushing,    dust    problem    eSo? 

Faulting     e?~l 

From    Mexico,     market     value goo 

Marketing    ;■;■■•    i0b 

Metalliferous  and  concentrates,  marketing 


(A.    B. 


1  L55 
,n52" 


700 


•1169 

.    "51 
.    893 

.    422 
nlooo 


Movements 
August     .... 

Sept..    19-21.   and   1022 •;•■•■  -nS7° 

Sampling,     mechanical      (C.     D.     Demond 

and  A.  C.  Halferdahl) -  •     -SO 

Stowage    case.     Beer.     Sondheimer    &    Co. 

appeal    n34~ 

ire        Dressing — all-sliming,        all-flotation 

method    at    Morning    mine ,15? 

Arsenic,    metallic,    patent   process.  .....  .11 /l 

Assay     of     by-products     of     gold 

(J.    Watson)     

Carnotite.    concentration    of.    patent 

Patent    process    

Chloridizing    leaching     ,-, 

Patent 


Oatman,   "booms  that  hurt"...  .  e3.    IE.   W. 
Brooks)     letter    182,     (C.    F.    Pugh.    W 

W.    Wishon   and   W.   3.   Zuieh)    letters  229 
False    reports    to    be    punished........    ndo 

Fast    shaft    sinking    (W. 
Gold  deposits    (F. 
OBITUARIES 

Anderson,    R..    733 

Berger    C.    L..    1084,    1100:    Berthier.    E.. 

733;    Brophy.    W.   H„    1039;    Brougher. 

H    C  953;  Buck,  C.  F.,  1084;  Burnett. 

Capt.'  S.  Burk,    70 
Carlson,    Capt.    W.    O..    953;    Carson.    Sir. 

J    W.,    777;    Cox.   Dr.    G.   H.,    ol4 
Emmons.  A.  B.,   159;  Esperson.   N..   863 
Frueauff,    F.    W..    291  . 

Gace.    J..    247:    Gemmell.    R.    C., .  •881, 

Grenier,    E.   M.,    204;    Guggenheim,    1. 

Hansen,    H.  F..    159;    Healy.   C.    D..    644: 

Hurd.    R..    291 
Jones,    E.   W„    247 
King.  H.  S.,^777;  Knecht,  A..  644;  Knox. 

863;  Lindsay.  D..  1129 
424;   Mack.   W.  H.,   247; 
'..    28;    McLennan,     * 


orks 

199 

.  .  .  .1037 

1127 

1171 

776.   907 

Chlorination.     patent     "7li 

Concentration    and    concentrators — carno- 
tite,   patent    process 


,  11137 


863 

Latimer,  E.  A 

Macan.  W.  A 

McAllisti 


Melli: 


McVay.    W 
B     117;    Meyer.   H.   S..   382 
Owens.    J..    1173 
Peck.    P.    G..    247 
Rowe.    R.    P..    204 

Sharpe.  J.  D.,  291:   Sticht.  R..  28    902 
Thompson.  J.  R..  337:  Treat,  H.  W..  337 
Vincent,    H.    S.,    28 

Welch    M.   E.,   953;   West.   F.  B..   1129; 

White.    Capt.    W..    1173;    Williams.    R.. 

556-     Williams.     G.     F..     382.     '532; 

Witherbee.   W.   T.,    644 

O'Brien   mill   at   Cobalt.   Ont..    burns.  ....  ,n516 

Observation,    solar,   taiiing    (S.  L.  Lloyd)..    55- 

Ocean    Island,    phosphate    deposits 841 

October    dividends     n788 

Oddie  bill,  see  Legislation. 

Oddie.      Senator     T.     S..     argues     for     gold 

bounty •  -.  •  ■  •    nlOOl 

Offerhaus.    Dr.    C.    on    pyntie    smelting    at 

Siemens-Kwarzchana    Copper    Works.  ... '589 
Ohio     Brass     Co.,     electric     welding     ma; 

chines   n  1  JSg 

Wheels  and  harps  for  mine  trolleys 
Ohio  Copper  leaches  ore 
Oil,  see  Petroleum. 

Oil   burning,    technical    paper 99& 

Oklahoma,  petroleum    380 

Slick    field    °bo 

Old    Dominion    to    remodel    concentrator .  .  .  nl33 

Vs.   Arizona  Commercial .■  ■  •  -n9o0 

Old    Mother   Hubbard    apnlied    to    mining.    e44J 
Oliver.  A.  M.,  on  repairing  belt  conveyors.  .    90.-> 

Oliver    Co.    builds    new    town nli°„ 

New  $500,000  shaft  and  mine  plant.  .  .  -n440 

New    crusher    for   Mesabi    mine n96S 

Raises    salaries    ■  •  ■  • n  86  * 

Starts  new  $500,000   shaft nl60   nl76 

Will    use   stope    scrapers n  llgi 

Wins    McDougall    patent    case n52s 

Wins   right    to    mine   public   land n8Z^ 


Concentrator,  patent.  .202,   599.   *'|8. 

Riffles,    patent .  •  •  -  •  ■ -J-037 

Rossland.    B.    C.    ores    (D.   Lay) . . . .  *1118 

Table,    patent 728,    820.     1038 

Table    head    motion     patent 1038 

Copper,    extraction,    patent    process 11-' 

Greenawalt     electrolytic     copper-extrac- 

lion    (W.    E.    Greenawalt) *71'- 

Hydrometallurgy  of.  patent 202 

Leaching     *g* 

Leaching,     patent     ...  11  /l 

Ores    roasted,    ferric    salts    as    solvents 

(P.    R.   Middleton)  .  .  .  .'451.     (L.    E. 

Roberts.     G.     S.     Tilley     and     O.     C. 

Ralston)    letters  709. 

Sawdust  precipitation  by  Bardt  process 

413,     (W.    E.    Greenawalt) 

letter  622. 
Cvaniding — coarse    and    fine    concentrates 

(C.    Flury)     *g? 

Crowe    process     gs.> 

Gold    and    silver,    patent .    osu 

Leaching  of  copper  ores    (F.  A.  Sundt) 

.    letter     with    editorial    comment.    489 
Plants.       Northern       Sonora       (R.       8. 

Clinch)     nl041 

Process,     patent     ,i;f 

Zinc  dust    precipitation   at  Modder   'B 

plant.    South   Africa §51 

Drum-filter    agitator,    patent 3»« 

Electrolytic  extraction,   patent 776.    951 

Eleetrnthermie    dry     distillation    of     zinc 
ores    proposed  plant  for  (C.  N.  Fulton) 


place    n1131 

Copper,    patent     1171 

Copper  ores,  roasted,  ferric  salts  as 
solvents  (P.  R.  Middleton)  .  .  .  .  *451. 
(L.  E.  Roberts,  G.  S.  Tilley  and 
O.  C.  Ralston)  letter  709. 
Copper,  with  SO.,,  experiments  favor- 
able  n606 

Cyanide,  of  copper  ores    (F.  A.  Sundt) 

....  letter,    with   editorial    comment.    489 

Process,    patent    380.    728 

With  sulphur  dioxide  (J.  Irving.  Jr.)  .    *360 

Lead    ore    reduction,    patent 512 

Lead-zinc    ore,    patent 512 

Lithium-potassium,     patent     process ll~v 

New    treatment    plant,    United.  Comstock 

(G.  J.   Young) 'Sib 

Nickel    ore    reduction,    patent Hgl 

Nickel-iron    ores,    Cuban 4-.~ 

Patent  process    1037.   1171 

Platinum,    patent    process 1031 

Potassium-lithium,    patent   process 11-7 

Precipitating   metals,    patent    process.  .  .      951 

Precipitation    process.    Crowe 68o 

Reducing,    patent     380 

Roasting,    patent   process 380 

Roasting  and  sintering,  patent  process.  .  1171 
Roasting  zinc  blende,  patent  method..  90. 
Smelting,   see  Smelting. 

Sulphatizing    roasting,    patent 820 

Tainton   process   at   Bunker   Hill   mine,  -ell4b 

Tin-tungsten,  patent   process ll'l 

Titanium,    extraction    patent    380 

Treating  surface  residues  for  gold 200 

Tungsten    extraction,    patent     380 

Vanadium,   patent    1127 

Volatilization,      chloride.      heat      require- 
ments    (E.    E.    Bugbee) letter       1 

la    extent    of     volatilization     realized? 

(  E.    C.    Jordan  I     letter   710 

Patent    process     1038 

Volatilization-precipitation  process. 

technical    paper     }i§7, 

Western    plants,    technical    paper 108- 

Zinc,  ammonia  leaching   (J.  F.  Cullen  and 

T.    E.    Harper) 23', 

Blende     roasted     without     fuel 588 

Electrolytic    practice,   a    resume   of    (J. 

T.     Ellsworth)      40b 

Electrolytic    process,     patent *103. 

Ores,  eleetrotherniie  dry  distillation, 
proposed  plant  for  (C.  H.  Fulton).  . 
,  .•8  iW.  M.  Johnson  and  W.  G. 
Woolfl  jetters  227.  (R.  Lepsoe) 
letter    621.     (C.    H.    Fulton)     letter    843 

Roasting     ores      466 

Patent    process     T 

Slag    treatment,    patent 11.1 

Sulphate      solutions,       purification      of, 

patent    J-Jgi 

Zinc-lead,     patent     process 1171 

Zirconium     extraction,     patent con 

Ore-sizing    device,     patent 8-0 

Ore   treatment,    see   Ore   Dressing. 

Oregon,    metal    mines,     light    output 144 

Mines    moderately    busy -.  •    331 

Orenstein    &    Koppel    may    do    business    in 

U.    S n44° 

Oriental      Consol.      produces      $89,000      ln 

November    nl  OS- 
Orleans    Hornsilver    to    resume nll„, 

Oroville.     profits,    etc n74 

Oroville  Dredging,   report .  .    349 

Ossendowski.    F..    "Beasts.    Men    and    Gods 

book    review     

reports    "perfect"    concentrate. 


Johnson    and    W. 
Woolf    letters    227.       (R.    Lepsoe)     letter 

621.    (C.  H.  Fulton)   letter  843. 
Feldspar,    see  Feldspar. 

Flotation — agent,    patent 599 

Centrifugal   machine,    patent .  .    o99 

Copper.     Webster    process    upheld    by 

court     lOhf) 

Differential,    patent    776.    103 . 

Electrostatic   separator,    patent <.b 

Flue   dust   from   copper  furnaces 685 

Gold   ore.    technical   paper 90. 

Graphite   and  flotation    e838 

M.   Slocan  district.  B.   C.    (J.  P.   Mae- 

Fadden)     -  ■  -  •  *677 

Machine,   improved    (W.  I.  Nelson)  ..  *1079 

Machine,   patent    466,    «512,    '728 

Patent    process     ■  1038 

Plants     in     Northern     Sonora      (R.     a. 

Clinch)     nloi1 

Pneumatic  machine,   patent *599 

Pulp    continuous     alkalinity    indicator 

(B.   H.   McLeod) "991 

Reagent  patent 512.  907.  1038.  1171 

Sodium      sulphide      as     a      differential 

reagent     (J.    B.    Parker) 623 

Sulphur   in,    patents 466 

Sundt-Diaz    machine    (F.    A.    Sundt)  .  .  *58h 
Surface  tension    and    flotation   phenom- 
ena.  (D.  W.  Leeke  and  R.  H.  Jarvis)  .  . 
•321.    <A.  H.  Fahrenwald)   letter  «1019. 
Surface-tension     phenomena     and     elec- 
trostatics   (R.    H.  Jarvis   and  D.   W. 

Leeke) *lj> 

French  book   on    1036 


.nfi48 

Outline  of  science,  book   review ■    381 

Owen      W      T       on     Southwest     Texas     Oil 

fields     .•  ......,508 

Oxidation  of  ferrous   salts   bv   atomized    air 

in  acid  solution    (W.   E.    Greenawalt)  .  .  . 

letter    *933.  .    „     v 

Oxide,  antimony    (E.  Hill's  Son  &  Co.)  .... 

letter    138. 

Oxidizing    ferrous    sulphate,     patent 11~  < 

Oxy-aeetylene      welding,     technical     paper..  10.1b 
Ox'vg°n.    cheap,     and    its    metallurgical    ap- 
plication     • elJ2„ 

Tn    metallurgy.    Bureau    to    study n..b 

Liauid,       as       explosive,       further      tests 
demanded     ■•  ■  ■■■  ■  ;  •  ■    g5S 

Liquid,  for  breaking  ore    (A.  D,  Akin)..    978 


For  mines  and 


lining  companies  mentioned  in  "News  by  Mining  Districts."  see  Mir 
•illustrated:   a.  abstract;  e.  editorial:  n.  news 


Pacific     Coast     iron     mining     interests     un- 
friendly   to     hi  001 

Petroleum    industry     g; 

Pacific  Northwest    ■. JJ.H.t 

Packer,    automatic    friction  driven     new .  .n'Mjii 
Painting,    interior,     should    be    light ......    b»i 

Palmer.    L.    A.,    accuses    S.    W.    Lloyd    of 

plagiarism     letter^?  ,R 

Pan.    patent,    for   gold.  .  . ■-•■.•■  i.'    ° 

Panama    Canal,    earth    moving   record    to   be 

surpassed    bv    Utah    Copper Hoc- 
Mine      products       important       part       oi 
traffic »§' 

Ore    shipments    increase naio 

Papua     see    New   Guinea. 

Tuk    Citv     Jr     6    S     declares    dividend ...  .n999 

Park-Utah,    dividend .nlOSB 

Parker      J.     B..     on     sodium     sulphide     as 

differential     flotation    reagent •    6-9 

Parral      Mex..     Alvarado    Co.    may    absorb 

neighbors .  -nlljl 

Parrish    G    W..  Mining  Co..  adds  to  plant. .nb4b 
Parsons     A.   B..    biography ....  *400 

On  driving  18-mile  tun-iel  through  Sierra 
Nevada     <"90.     «96 

and  Mining  Companies 
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PARSONS.    A     B  _ 

On  geography  and  Buimi   Mini*.   Ltd.     .     .1> 
On    marketing   of    metalliferous    ores    and 

concentrate!  ' 109,     JJgs 

On  milling  gi  town    ' »      ■■'   ' 

On  pn  -  mini  -     BOO.  BBS 

n008 

1.14.     ij     Boyle. 

Jr  )  letter  270   (W.  E    GreeoawaH)   letter 

W     K     Greenawalt)    letter   401. 

IH    D     Rlchai 

American  owned  German    F.A.E.S.  appeals 

protection     

And    publicity     ■  • •„'  ' 

•surbaugh    shovel,     patent     valid 08H0 


PATENTS 

Aluminum  recoscry,  202;  Amalgamator, 
B  -.i  iihiii.  L088;  Amalgamator. 
I      907 

Ball  mill  ».">r:  Ball  null  and  classifier. 
380:  Ball  mill  trunnion.  »512;  Biotite. 
treating,  1038;  Blast  roasting'.  820; 
Borax  and  potasn  extraction,  512 

Carnotite,  concentration  of.  1087;  Centnf 
ugal  notation  machine,  599:  Chloride 
volatilisation  907;  Chloridlzation,  728, 
778;  Chloridizing  leaching.  1171 
Chlonnation  776;  CI:.— ifier  Itwoi 
951  1127:  Collecting  suspended 
mineral  820;  Coloring  metalle-  Conner 
1038;  Conesntratinjr  riffles  1087;  Con 
centrating  table  728,  820.  1088;  Con- 
centrating  table  head  motion.  1038: 
Concentrator.  202,  599,  "728  1988 
i     t , . -.  1 1 r ;  . ,  t , . ,  eleetromagnetio,        ,il2  : 

..,■,,  380  Conical  mill  op- 
eration 599;  Converter  Hue  •728; 
Converter-gas  discharge  pipe.  !>07:  Cop- 
per extraction  1127:  Copper,  hydro 
metallurgy  of  202  Copper,  precipitat 
mg  1098:  Crnsher,  gyratory  1038; 
t'm-hing  matt.-.   512:   Cyanide  process, 

Differential     Dotal 778,     1087:     Die 

.-barging  smelter  gases  907:  Dredge 
bucket.  11  !7  Drill  907:  Drill  hit 
1087  Drum  filter  agitator,  880;  Dry 
pulverizing    null      1127:    Dual     settler, 

1  171 

Electric  furnaces,  951,  1088.  1127:  Elec- 
tric reverb.Tati.rv  furnace,  M171: 
Electrode    .">!>!>     Electrolytic  extraction. 

770  Ele.  -Irolvti.  |.r.n-esS  951.  1037 
Electrolytic  slime  treatment.  512:  Elec- 
trolytic treatment  •1088:  Electrolytic 
sine    process.     •lOB?      1171;     Electro* 

-tatie   separator.    770 

Flotation    400     1088     Flotation    .liff.-r.-n 

tial      1037;     Flotation    agent,     400.      599 

Flotation  machine*  too  •;,!■;  '728; 
Flotation  machine  pneumatic,  *599; 
Flotation  reagents,  512  907  1088. 
1171:  Fume  prei  ipitation  too  512 ; 
Furnace.  *512 
GOM     and     silver     .  -yamding      .ml     prccipi- 

tation.  880:  Gold  pan  *512;  Granulat- 
ing slag.  512;  Grinding  media  1127 
Grinding  mill    1171     Gyratory  crusher 

Hv.lrometallurgy    Ol    er.    907:    Hydro 

metallurgr   of    sine,     1037:    Hy. In. metal 

lunry  of  one  and  lead,   1088 

Iron    sponge      1171 
Jig.     V.1 

leaching,   ore.   728     Leaching  copper  ore. 

Lead    on-    reduction.    512     Lead 

refining    728:   Lead-sine  ore  treatment. 

im,   1 127 

202 .  Manufacture  of 

it  ,        P.",]         Metal       extraction, 

1 171      Metallic    srsenli      U7i      Metal 

lurgy    of    radium-bearing    ores,    1171: 

1.137    Mm.-  cage 

•elf-.lumpmg     380;     Mixture    for    sine 

retorts,    11137 

■bale     recovery    of    oil    from,    907; 

oil  shale     Ire, ilme, , I       11137       Ol 

Bar  1087  On  coneentratoi  1171 
On-    reduction      380      1087 

den ...  - ■-..  I.  .  ir.  .im.m  n:  i 
Oxidising    fern  112"! 

I'!  aiiium     r-  Potash     and 

I '-.lash     from 
f.-ld«par     HI37      Potash    -ill.  Ill 

•   .  778  IT.,  ipltating 

851:     Pulverising    mill.     lo:iK 

ilphati    noil n« 

1127 

..ry   of    metal    from    fume.    1171      Bi 
I   ranadium    007     It- 
nickel  or>-    851      Reduction   ol   sulphur 
-  in       R.  fining     copper  nickel 

Retort      in. 1088 

mixture       lot 
Rcv.-rbcratnry       furnace        'I! 
' 

-Hog     and 
sinterinr      11  —  1       Roasting    7,111.     blend. 

uiin    r.nn 
1     skip  loader,    112 

Using    roast 
inr  n     Ho)  >l 

I    ..'      Ill 
Tin       ■  1  Tin  luiirstcn 

nrr<       ! 

Treatii.  1  I   !7     Treating 

-      mill      P07 

Tingsi.  ■  rnyere   for 

coal     flru.k 

V    .nullum 
recovery     I  IT,  .    furnace 

Voimi 
IrsaUon 
w  ,.hlnr    tank      I  171 
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P  \TKS  1  9 

Zinc,  hydrometallurgy  of.  1037;  Zinc  ore 
briquet,  .'il'.'  Zinc  ore  ti  itmcnt.  1171: 
Zinc  retort,  M127:  Zn:  retorts,  mix- 
Inn-  for.  1037:  Zinc  -lag  treatment. 
1171:  /.in.  -lead  fume,  patent  process. 
L088  Zirconium,  1127 
Payne.   H     M      on   handling  copper  products 

.1!     gunny    Mining    Co.    -inelter *112 

On    pulverized    coal    at    Bunker    Hill    & 

Bullivan    smelter "149 

tin     pumping    oil     wells     fi-.m     a     central 

station    •20 

On    Quincy    Mining   Co.   practice 23 

I'.-.ir.-t-  Smith      Converter      Co       vs.      1'nited 

Verde,    suit    begins nlOSfi 

Pebbles  for  tube  mills elOST 

Penetanjruishene,   Ont..   treasure-  hunt e45 

Penn     State     Mining     School     nearly     1.000 

students     336 

Penrose,     Dr.    R.     A.    F.,    Jr.,     new     prea. 

Academy    of    Natural    Sciences nll73 

On   Internat'l  Geological  Congress 676 

Pennsylvania    Crusher    Co..     crusher,    single- 
roll    new    design    in n'880 

Peril    of    the    Republic,    The'     book    review 
elltll.    1126 
Persia,    petroleum    concession-     .1      M.    von 

Toll)      377 

Personnel  records,  hook  review fill 

I'ei-u       Huancavelica     district,     geology     and 

paleontology     20 

Life    al    high    altitudes    CW     S.    Black)    'SOO 

Opportunities     for     prospectors 797 

Peterson.  N.  P..  on  a  novel  hoisting  engine   •5.">3 
Petroleum — accumulation.         recent        large 

increase     in 41  It 

Alaska.  Cold   Bay  district,   two  companies 

to    prospect 46."i 

Development     IA.     G.    Thompson)....    960 

Preparing   to  drill 1081 

Alaska    fields     (H.    C.    Georgel '1183 

Alberta     and     Saskatchewan      wildcattlng 

finds  only  gas 289 

Amer.    Petroleum    Institute,    meeting.  .  .  . 

iil083,  nl  12S 

Anil,  lines      and      declines e707 

Argentine,    activities .yis 

Arkansas,  oil  in    (T.  Shirasi '00.3 

Smackover  field,  production  grow-  1107 
Australia,    searching    for    oil    111  l-.'o     7:4 

Australia  and  Papua,  prospecting  in,  .  .  .  724 
Automatic   boiler   for   oil    recovery....      •333 

Barbers   Hill,    Tex.,    new    gusher. 7"'4 

Borneo,     oil     in 4-'-' 

California.    -Outlaw"   companies,    war    on    40.". 

Southern,  core  drilling 000 

Consumption,    world,    exceeds   T,  nun  nil. I 

000     gal 8X8 

Core    drilling   see   below.   Drilling 

Crude    oil    production    Increases...    289,    .">lo 

Increase  In  production  an.i  imports..'.  .i<)k 
Distillation,  slow,  gives  betl.-r  shale  oil.  166 
Domestic  production  and  Imports  Increase  111 
Drilling,    core,    in    California    wells 24.", 

Requires    care     051J 

Diamond   drilling    (E.    R.   Lilleyi «152 

Technical     paper 861 

Drill  runners  average  SI. 14  per  hour.  .  201 
Executive  and  geology  u.  H  Jenkmsi  .  .1035 
(-..it    Norman    increases   production  it 

Gas,     natural,     helium     from     wells,     hill 

would   conserve   •>-, 

Imperial    Oil     Co.    finds    gas    only    in 

Alberta    I.,    date -1111; 

Statistics     380 

Government   to  ask  bids  on  oil   now  sold 

in    Shipping    Board 72  t 

Helium  from  natural  gas  well-    bill  would 

conserve    .<t 

Idaho    Arbon    and    Rockland    valleys 774 

Bulletin    on    state's,   possibilities  4"i 

UUUea      380 

Imperial    Co.    to    continue    Work    in    Fort 

Norman    field 300 

Will    build   refinery   in    Albeit.,  886 

Indiana.     Row     Albany    oil      ,.-,.-,  1 

Institute     mi-cling     program  „si;- 

■'    '"'     into    wat.-i  wel     sand, 

study   of     )jKI! 

1    .Mexico   company    organized    In    mi 

port     Mexican     oil 1 1  k 

Ken,  County,  Oil.,  companies  cannot' meet 

price   .-ut u-'07 

Land  decision,  California,  revlen  isiced  188 
' lures    on.    at    New    York     Cniv  nl.8 

HcKeliar     resolution      Sanati      gets     pre- 

bmm  "  I      repon      lei  ,,,  , 

Mi-m.  ...    amparo   ruling    [all      in      itlsiti 

Hilglu-sl     ..... 

Export   taxes  ,  m  no  1 ..  ',:.' 

Production   highest   on 

•"""     860 

1811 
Held    rights    bought    h.     Bl  .1,-1,      ,-, 
I       -  -  - 

able    pro      •  ..,. 

Oklahom 

Bile*     Held  ..'.'.'. 

Origin     dl 

,'.'""' '  ■  »o»  foiii  .  ; ;  377 

Il      ■  ,led 

illro  id   -  ommlaston  1 1  1 

1 1  -  1 
•—    -veils   from   a  i-entr.i 
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PETROLEUM 

Honesty    and    oil    -hale    iC.    S.  Crouse) 

letter    986 

Invesligatinns    at    Bimlder.    Colo 374 

I. .inil-      value     ..1      <D      E      Winchester) 

•ill  .    ,H     McBae)    letter  314 
Mining     regulations     issued     by     Mine 

Bureau    421 

New  Albany    Indiana     shale a.~>.»4 

Oil.    better,    from    slow    distillation....    166 

Patent   method   of   treating 007.   1037 

Slow    .listillatu.it    gives    better  shale  oil   156 
South    Africa,    shale  oil    prospects.  ...  nl002 

South    Dakota,    oil    in 20 

Standard    Oil.    monopoly,    new    legislation 

needed    201 

Siii,-!,!.:.i  ie-    active    in    Montana 26 

Wants   Wyoming    product    for  Canadian 

refineries      11.. 

Standardization    In    industry    as    seen    by 

.  Dgineer   (A.  B.  Steen  I 1080 

Standardization    policy    endorsed nll2P 

Statistics     , 380 

Sun    Co.    .-ompletes    new    test    near    South 

Bend     field 1167 

Teapot,   dome  development  begun 115 

Drilling     stopped 280 

Texas  fields,  much   development 288 

Geology     technical   paper 1126 

Interesting    new    developments 510 

Mexia-Ciirrie   field,  new  stratum  opened  8l8 
Opportunity      for     geologist      in      Texas 

fields      598 

Production       steady 420 

Southwest     Texas,     ml     fields      (W.     T. 

Owen)    *506 

Sun    Co.   completes   new   test   near  South 

Bend       field 1167 

Wii.ie.it   well  near  Kosse    a  gusher.  ,  .  .   46."> 

Tidioute.    Pa.,    new    oil  pool 637 

Tote.-o-Cerro     Azul      pool,      284,000     bbl. 

July     .". 114 

Western     Australia,     prospects 288 

"Year    Book.    1922" 202 

Phelps    Dodge    ;.-ks   dissolution    of    Morenci 

Southern      Ry      Co no22 

Commences     lease    on     Perth     Amboy     re- 
finery      nr>16 

Establishes   miners'   s.-honl   at   Morenci .  .nl045 
Mootezuma        concentrator,        new.        does 

well      nlOOO 

Philippines,    Mineral    resources 511 

Motor    alcohol    III e751 

Platinum    .let... -its    small,    s.iy    officials.  .n562 

1'hillips.    J.    Jr.,    .level., |.s    Green    Butte ....  n253 

Phoenix  Portland   Cement    Co,   resumes   work 
on     plant n476 

Phthisis      miner's      technical     paper 1036 

On     the     Rand o017.     63B 

Phosphate,    deposits     Pacific    islands 841 

Florida  mining   languishes n911 

Phosphate  Products  Co.  to  develop  Montana 

deposit      nS-.'s 

Pioher.     Okla..     concentrator     fire n910 

Picher  Co.   will   use  belt   conveyor    for   tail- 
ings       nl041 

Pickands-Mather    Co..    Fog-arty    mine.    200- 
hp.   electric  hoisl n"ioon 

Pickanl      II     ll  ,    »is-    Harrington,   D. 

Pitcher  miners  forego  Christmas  vacation   nll33 

I he     set-     lower     freight     rates     to     Salt 

Lake    Valley     n470 

To    build    crashing    unit noon 

Pioneer  District,  see  Montana 

Pipe.     Iron,     dipper    trough     for *814 

I'lttm.m   ...  I     see  Silver 

Placer    mining,    ill    trupi.-:il    nlii.-s    ,.\.    D. 

Akin  I 500 

Magnet.,  in.  tin     .let.  i  tiiinati.uis    applied    to 

,  \      GibBon) •1064 

Plagiarlam      an     accusation     of      (L.     A. 

P  I  In.-  .- 1     letter   070 

Plasters,  cements  and   limes    book   review.    112'". 

Plasticity   and   fluidity,   boos    review    3R1 

Plating   M.ii.    chromium °7:: 

Platinum     mat  keting    ,.i     M     lion 718 

Philippine    .l.-i... sits    small,    say    official 

Recover]      patent 1081 

Russia    industry    technical   paper 861 

Thefts   from    Burei i    Standards n33f> 

I'lalts     .1      H       op     ,,     to. in.    made    electroscope 
letter    869 

Plumb    lines     deviation    from    vertical 

773,    (V     G     HUN!    letter    1021 
Plymouth    Consolidated   oneni   orsahoot. . .  .nl62 

Report         34P 

Poel  rj    ol    -  -  olog] e574 

Poldometei       Rchaffei  87 

Old    nulling  .  .e3P7 


■  hi.  ni     technical   paper P07 

Portuguese      limn       labor      movement       int.. 
South     kfrli  - 

I'l.l-tllKliese      K.i-t       \friCa,      c-.ll.l..      HOW      eur 

mil  nR08 

Poston    K    ii     ....  leather  cover  for  tapes  «727 
on  protecting   knifi    switches 

ount)    di  feated    n33o 

Competition    in  10 

i-sii  action,     i-., i.  ni  512 

From  feldspai     ii  ..I.  ni   proi  ">  in  I 

I. -i  nooo 

■  ■  778 

-nl042 

Tariff    ..ii     .lull    oi    bount)  Itlfl 

■I    1  III  I 

Postaaslum  -  .i  ai  tl atanl  l  LSI 

...    ..n    il.,     protection    al    Calumet 
k     He  la  letter    7T.t 

Pottery   kiln    best    ti.r    brick    making n80H 

Pnsrdor     imokalesi      •<     Blasting 

Powdered 

Power,  eic,  in.     see   Electric   Power 

I'.iwer.  none,  supplied  by  producer  gas  from 

WOOd     ■  A       W      All.nl  '818 
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Power,  wave  transmission .  .  .  .  e970.  iW. 
M  Chauveneti  letter,  with  editorial  com- 
ment.   1150  „   ,r         ., 

Praelical  miner,  true  talk  Irom  iF.  Moenck) 
letter  535 

Precious   stones    

Precipitating    metals,    patent    proce-s 

CottreU    process   technical    paper.  .  . 
Crowe    process . 
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adium.     and     rubbish ' !':" 

And    uranium,    technical    paper 851 
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ost    of   mining    IG. 


Price    drops    from    5120,000    to    $70,000 
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'A.   Prospector  i 


Premier     dividend n30 

Dynamite     explosion - nJJoi 

Largest    silver   producer    m    Canada.  ..  .nlld<5 

Pavs   another  dividend n691 

Prescott      J     E..    war    minerals    claim 

allowed   n428 

Present  situation    tJulyi    at  mines  n.!t.   300.  6o3 
Price  associations,   see  Trade  Associations 

Prices,  market   non-metallic    e751 

Prince  Consolidated  plans  new  power  plant  D320 
Princes*  Estate  *  Gold  Mining  Co..   liquida- 
tion        pyi 

Princeton  Mining  *  Dev.  Co.  to  have  crush- 
ing   plant     nl32 

Processes,     secret e310 

Producer   gas,   see   Gas 

Producers    not    benefited    by    secrecy,     - 

G     O     Smith    n290 

Progress,  mining  and  metallurgical,  and  how 

promoted      e353 

Prohibition     and     mining     letter*      etc 

e881     891.    977.    1149 

Prohibition    and    the   Turk el014 

Promoters.    Queensland,    way    of 4o6 

Pro-peeting  and  prospectors    iE.   B.   Fn-teri 

letters     7      314.     446.      >F.     C.     Smith  i 

letter  933.    ij.  H.  Farrelli    letter   1107 

See  also  Legislation.  Mining  Law  Revision 

Airplane   prospecting    380.   e837 

Clearing    house    for     .prospectors    organ- 
ized      n515 

Electrical     prospecting,     exiierirm-nt-      1 5 
F.     Kelly  i  .    . . *623      "673.     correction 
976 
Prospector.  A.  on  a  prospector'-  thought* 

letter  977 
Pmsoector     defended      fV.     A.     Tamney) 

letter    709 
Prospector  protests  again    'P.  H.  Hansen  i 

letter  621 
Prospector     the.    another  optimist  on    iC. 

E.    Hart  i     letter    1106 

Prospector,   and   mining  law   revision    iL. 
S.      Ropes  i     ...  letter      137.       .Woman 
Prospector      and      F. 
letters  313 
Prospector,    turned-down 

C.    Murray  I     

Prospector's  thoughts,    a 

letter  977 

Prospector,     scout,    exploration     eoromnv 
and    revision     of    mining    law     <S      F. 

Hunt  I      letter    579 

Prospectors,    companies    a-    prospectors.  .e793 

Oueensland    n386 

Scientific  prospecting    <M.  W.  von   Berne- 

witz  i     letter   1020 

What  is  the  matter  with  mining:    IH    H. 
Taf  1 1  ....  letter  403.    iR.    D     Hoffman! 
letter  665     (V.    A    Tamney  I    letter  709 
Public  mineral  lands,  development  retarded  n1'1" 

Pugh.    C.   F..    on  booms   that   hurt 229 

Pulley,    magnetic    strength  of *219 

Pulverized   coal,   see  Coal 

Pulverizing    mill     patent 103R 

Pumps    iG     A.    Drysdalei 30R 

American,    in    South   Africa nllSS 

Centrifugal,    multi-stage nl012 

Sand.   Wilfley 43 

Sand  and  gravel,   of  manganese  steel.  .  .  .    924 
Purington.     C.     W..     on     Sado     gold     mine 

Japan     •  1 1 15 

Pyrite.    technical    paper 951 

Pyrites  Norwegian  mines  unable  to  resume  n431 
Pvritic  furnaces  made  too  much  *lag ....  372 
Pyritic     smelting      at      Siemens-Kw  arzehana 

Copper  Works    (Dr.   C.   Offerhausl «589 

In  a  reverberatory.  proposed  IE.  C    King)   '6.33 


Quebec,  asbestos  royalty  reduced.  .  .  -n779.  n910 
Prospecting     active n923 

Queensland,    fails    to   profit    by  mine   opera- 
tion       nl089 

Gold  field.   Normanby.   revived ....  n694.   n-916 

Molybdenite   mines  may  reopen n916 

Oil    prospecting    "638 

Promoters  in    456 

Prospecting     n38fi 

Report,   technical   paper 1037 

Sapphire  mines.  Government  tries  to  aid  n341 
State  battery,    new.    at   Kidson n.341 

Quigley    Fuel     Systems,     powdered    coal     in 
copper  refining    n"791 

Quicksilver,    marketing    of    <  H.    W.    Gould  ► 
•1032 
Ores,   birth    of .  .  .  .e45.    (C.    N.   Schuettel 
letter  228 

Poisoning    466 

Production    and    use 990 

Quincy  Mining  Co.  practice    iH.  M.   Payne 

Report     

Smelter,    handling    copper    products     I E 

M.    Payne)      *U2 

Haulage    facilities 200 


n956 

Radium-bearing  ores,  metallurgy  of,  patent   1171 

Railroad  strike    see  Labor.  Strikes 

Railwavs.   Southern  and  Central  Pacific.  .         e90 

Ralston.    O.    C.    see    Roberts.    L.    E. 

Rand     see    South    Ail 

Rand.   C.   F..    honored    by   France... 

Ransome     F.    L..    on    "itman    gold    deu 
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The  Trespassing  of  Religion  on  Science 

THE  veteran  Professor  W.  M.  Davis,  distinguished 
physiographer  and  formerly  professor  at  Har- 
vard, in  a  Phi  Beta  Kappa  address  at  Cambridge, 
recently  discussed  vigorously  the  latest  attack  on  scien- 
tific investigation  and  research.  Professor  Davis  made 
a  memorable  phrase :  "Much  has  been  written  about  what 
is  called  the  conflict  between  religion  and  science.  The 
cause  of  the  conflict  lies  not  in  the  trespass  of  science 
upon  the  proper  field  of  religion  but  in  the  trespass  of 
religion  upon  the  proper  field  of  science.  Religion  at- 
tempted, while  thus  trespassing,  to  dictate  beliefs  con- 
cerning the  age  of  the  earth,  the  origin  of  man,  and  the 
many  other  mundane  matters." 

The  persecution  of  science,  in  the  days  when  Galilsj 
was  haled  to  Rome  and  imprisoned  because  of  his  publica- 
tion of  the  results  of  his  astronomical  research,  happily 
passed  away  in  its  acute  stages,  though  not  so  very 
long  ago.  Since  then,  religion  and  science  have  been 
drifting  along  comfortably  side  by  side,  tending  slightly 
to  approach ;  but  so  slightly  that  at  present  the  facts 
of  nature  as  taught  to  the  masses  by  theologians  of  the 
less  intelligent  but  most  numerous  type  are  startlingly 
medieval  as  compared  with  the  thoroughly  demon- 
strated discoveries  of  naturalists.  The  agitation  raised 
by  Bryan  in  the  effort  to  exclude  from  the  colleges 
study  of  the  monumental  researches  of  Darwin,  Huxley, 
and  other  great  leaders  of  thought,  and  the  strength  of 
the  support  of  his  views  which  was  revealed,  have 
thrown  light  on  a  condition  of  general  ignorance  which 
should  not  go  unstudied  and  unchecked.  The  facts  of 
physics  and  chemistry  are  no  longer  challenged  or 
branded  as  impious  heresy ;  the  wireless  and  the  phono- 
graph are  too  evident  to  be  disputed.  But  the  equally 
evident  facts  of  geology  have  not  yet  been  made  part 
of  the  common  thought ;  therefore  the  common  thought, 
or  lack  of  thought,  recoils  from  them  as  heresy.  The 
fact  that  the  earth  is  of  incalculable  antiquity,  and 
that  life  has  existed  and  developed  gradually  for  many 
hundreds  of  millions  of  years,  is  as  evident  and  as  thor- 
oughly demonstrated  as  the  phonograph  or  the  electric 
light;  but  the  masses  are  still  instructed  by  theologians 
that  the  world  is  some  six  thousand  years  old — a  state- 
ment of  the  same  order  of  intelligence  as  that  the  mcon 
is  made  of  green  cheese. 

We  have  before  written  upon  the  great  need  of 
writing  popularly  of  geology.  Therein  lies  the  whole 
solution  of  the  difficulty.  Turn  on  the  light.  Mean- 
while, if  there  is  to  be  a  general  argument  between  the 
colleges  and  the  general  masses  which  support  them  as 
to  whether  or  not  science  shall  be  studied  in  the  universi- 
ties, the  sooner  it  comes  the  better.  The  fault,  after  ail, 
lies  not  with  the  uninstructed  people  but  with  the  leaders 
of  geologic  thought.  And  if  Professor  Davis,  for  ex- 
ample, would  write  popularly  on  physiography,  speaking 
the  language  of  the  common  schools,  there  iL  nothing 
that  would  be  more  enlightening. 


The  Birth  of  Molybdenite  Ores 

SOME  METALS  characteristically  have  been  de- 
posited in  concentrated  form,  as  ore  deposits,  at 
relatively  great  depths — that  is  to  say,  a  number 
of  miles  below  the  surface;  others  are  formed  charac- 
teristically near  the  surface — that  is  to  say,  within  a 
few  hundred  or  at  most  a  few  thousand  feet  from  it. 
Molybdenite  is  an  example  of  ore  deposits  that  have  been 
thus  formed  in  the  relatively  great  depths  of  the  earth's 
crust. 

Molybdenite — the  sulphide  of  molybdenum — which  is 
the  common  and  well-nigh  exclusive  ore  of  this  metal, 
occurs  not  infrequently  as  a  rock-forming  mineral,  es- 
pecially in  pegmatites,  where  it  may  be  intercrystal- 
lized  with  quartz,  feldspar,  mica,  and  other  minerals, 
showing  that  the  conditions  of  its  consolidation  from 
the  rock  magma  were  not  greatly  different  from  these 
other  rock  minerals — that  it  crystallized  at  the  same, 
or  nearly  the  same,  high  temperature.  Such  pegmatites 
are  often  mined  as  ore;  but  in  many  other  cases  the  pro- 
portion of  molybdenite  is  not  sufficient  to  make  com- 
mercial extraction  profitable. 

But  molybdenum  has  a  greater  degree  of  volatility 
than  most  of  the  elements  contained  in  the  rocks;  and 
therefore,  we  find  in  molybdenite-bearing  pegmatites, 
that  in  some  cases  the  molybdenite  has  partially  escaped 
from  the  rock  mass,  to  segregate  and  concentrate  along 
the  cooler  margins  of  the  molten  intrusion,  which  we 
can  visualize  as  a  great,  irregular  slag-pot.  Thus, 
contact-deposits  of  molybdenite  are  formed  in  many 
places,  as  in  Quebec,  in  Canada.  The  molybdenite  may 
even  escape  entirely  out  of  the  slag-pot,  and  impregnate 
or  replace  in  spots  the  wall-rock  which  incloses  the 
igneous  mass.  This  is  another  type  of  contact  deposit — 
one  step  further  removed  from  the  magma.  And  in 
smaller  quantity  the  molybdenite  may,  under  favorable 
conditions,  still  escape  and  travel  further  and  eventually 
be  found  in  conjunction  with  other  sulphides. 

In  the  main,  however,  molybdenite  is  essentially  a 
mineral  which  solidifies  close  to  the  formation  of  the 
igneous  rock,  and  at  nearly  or  quite  the  temperature 
of  pegmatites ;  it  is  essentially  a  mineral  which  forms 
near  the  bottom  of  the  zone  in  the  crust  where  ore 
deposits  are  formed — which  zone,  after  all,  does  not 
appear  to  be  interminably  deep — and  is  very  evidently 
in  many  cases  concentrated  in  a  manner  which  is  as  clear 
and  simple  a  process  and  example  of  magmatic  differen- 
tiation as  could  be  desired. 

Of  course,  then,  miles  of  rock,  ordinarily,  have  to  be 
stripped  off  from  above  a  molybdenite  orebody,  by  the 
slow  processes  of  erosion,  before  the  ore  is  exposed  at 
the  surface.  Since  this  tremendous  erosion  takes  mil- 
lions of  years,  it  follows  that  molybdenite  ores,  as  they 
confront  us  at  the  earth's  surface,  are  usually  very  old — 
so  old  in  fact  that  the  entire  recorded  history  of  man- 
kind would  in  comparison  be  only  a  drop  in  the  bucket 
of  time  elapsed. 
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The  Denison  Bill 

THE  DEXISON  BILL,  known  as  H.  R.  10,598,  is 
not  a  national  "blue-sky"  law,  in  spite  of  the 
many  assertions  to  that  effect.  The  proposed 
act  makes  it  unlawful  for  any  person  to  send  by  mail, 
express,  or  other  agency  of  interstate  commerce  any 
security  or  securities  for  sale  or  delivery  to  any  person 
in  a  state,  territory,  or  district  if  the  securities  in 
question  at  the  time  cannot  be  offered  for  sale  lawfully 
in  that  state,  territory,  or  district.  Various  kinds  of 
securities  are  especially  exempted  and  the  type  of  secur- 
ities aimed  at  is  the  highly  speculative  and  fraudulent 
stock  that  fails  of  recognition  by  the  "blue-sky"  laws 
of  the  various  states. 

Since  many  states  have  passed  "blue-sky"  laws  in  an 
effort  to  restrict  the  marketing  of  fly-by-night  and 
fraudulent  stocks,  a  condition  has  arisen  which  makes 
the  provisions  of  the  Denison  Bill  logically  necessary. 
A  promoter  at  present  can  market  his  securities  by  mail 
in  a  state  in  which  they  are  unlawful,  owing  to  non- 
compliance with  the  "blue-sky"  law  of  that  state. 
Legally  he  should  obtain  a  permit  from  the  state.  As 
long  as  he  remains  out  of  the  state,  he  can  sell  by 
the  use  of  the  mails.  Thus  there  is  an  evasion  of  the 
law  of  the  state.  It  is  to  remove  this  condition  that 
an  interstate  lawT  or  Federal  statute  becomes  neces- 
sary. 

Undoubtedly  this  bill,  if  it  is  passed,  will  embarrass 
honest  promoters  to  some  extent,  but  it  will  also  be  a 
difficult  obstacle  to  the  dishonest  and  unscrupulous 
peddler  of  bad  securities.  It  is  unfortunately  true  that 
mining  and  petroleum  enterprises  have  attracted  a 
group  of  the  most  unconscionable  parasites.  So  large 
has  this  group  grown  and  so  widespread  have  been  its 
activities  that  there  is  no  question  that  legitimate  min- 
ing and  meritorious  speculative  enterprises  suffer  from 
the  competition.  If  mining  men  wish  to  protect  their 
opportunities  to  attract  capital  to  their  enterprises  they 
must  combine  to  eliminate  as  far  as  practicable  the 
aphis  that  is  sucking  the  sap  of  the  flower.  There 
is  undoubtedly  sufficient  capital  to  support  legitimate 
enterprise.  Whatever  will  curtail  the  waste  caused  by 
the  parasites  will  benefit  mining. 

We  are  in  accord  with  the  evident  purpose  of  the 
Denison  Bill.  Wo  are  not  in  accord  with  all  of  its 
provisions. 

The  "blue-sky"  laws  of  the  various  states  attempt  a 
discrimination  between  promotions  which  are  obviously 
fraudulent,  those  which  are  speculative,  and  those 
which  are  sound.  Necessarily,  this  requires  a  more 
•  s  intimate  inspect  inn  by  a  competent  person,  and 
the  element  of  individual  judgment  enters.  We  doubt 
the  efficacy  of  legislation  to  prevent  a  man  from  want- 
ing to  get  something  for  nothing.  The  promoter  of 
questionable  enterprises  makes  a  special  appeal  to  the 
greed,  vanity,  and  laziness  of  the  individual  and  to 
his  innate  desire  to  achieve  wealth  by  an  apparently 
Bhorl  and  easy  route.  Legislation  can  and  does  restrict. 
but  cannot  prevent.  A  national  "blue-sky"  law  in  our 
opinion  would  be  extraordinarily  difficult  of  adminis- 
■n  and  would  have  less  chan  than  have 

the  •  laws.  We  believe  that  publicity,  not  only  con- 
cerning the  enterprise  but  also  showing  the  history  of 
the  men  back  of  it,  would  be  a  more  effective  way  for 
the  elimil  atii  of  parasitic  promotion  than  the  existing 
methods.  Howi  er  we  support  the  state  "blue-sky" 
laws,  as  a  worthy  attempt  to  protect  innocent  capital. 


The  Eight-Hour  Day 

THE  PROPOSED  ABOLITIOX  of  the  twelve-hour 
day  in  the  steel  industry  marks  another  stage  of 
the  movement  in  favor  of  a  standard  working 
period  of  eight  hours.  The  President  is  reported  to 
have  said  that  he  was  in  favor  of  the  change  on  humani- 
tarian grounds.  Secretary  of  Labor  Davis  maintains 
that  the  reduction  of  working  hours  would  benefit  the 
working  man  materially.  Without  intention  to  mini- 
mize the  logic  in  the  contentions  of  both  President 
Harding  and  Secretary  Davis,  we  would  emphasize  an- 
other important  aspect  of  the  matter:  that  the  adop- 
tion of  a  universal  eight-hour  day  is  good  business  for 
all  concerned — for  employer,  for  employee,  and,  last  but 
by  no  means  least,  for  the  nation. 

In  reviewing  the  trend  of  popular  thought  and  cor- 
porate action  in  this  most  important  phase  of  industrial 
relations  one  is  struck  by  the  fact  that  barriers  to 
standardization  of  working  hours,  although  considered 
insuperable,  have  been  overcome  with  apparent  ease. 
Industry  has  demanded  of  its  workers  an  increasing 
degree  of  mental  efficiency,  an  increasing  interest  in 
the  work.  This  is  possible  only  when  a  reasonable  pro- 
portion of  the  time  can  be  allotted  to  recreation,  diver- 
sion, and  rest. 

National  requirements  during  the  war  made  it  imper- 
ative that  a  high  degree  of  efficiency  should  be  attained 
by  operators.  Carefully  compiled  statistics  proved  be- 
yond a  doubt  that,  within  reasonable  limits,  shorter 
working  hours  meant  higher  individual  output  and  im- 
proved quality  of  work  done.  In  England  it  was  found 
that  the  best  results  among  women  workers  were 
obtained  when  the  daily  shift  was  reduced  to  six  hours. 
Some  attempt  was  made,  particularly  by  Lord  Lever- 
hume,  to  show  that  this  indicated  a  desirable  length  of 
shift  for  the  average  worker  in  all  industries,  but 
without  success.  It  is  generally  agreed  that  the  eight- 
hour  day  must  eventually  be  recognized  as  the  stand- 
ard, just  as  the  eight-hour  shift  is  the  logical  division 
of  the  day  where  continuous  operation  is  imperative, 
as  in  the  mining  and  metallurgical  industries. 

The  remedy  for  monotony  in  continuous,  treble-shift 
operations  has  been  found  in  a  weekly  change  of  shift. 
Statistics  have  proved  that  there  is  no  alteration  in 
efficiency  if  such  change  be  made  at  regular  and  fairly 
close  intervals.  The  mental  and  physical  output  of  a 
worker  is  constant,  whether  he  be  on  the  day  shift  or  on 
the  night  shift  or  on  the  "graveyard"  shift. 

Few  engineers  can  look  back  with  complacency  to  the 
time  when  twelve-hour  shifts  were  in  vogue;  few  do 
not  realize  that  the  results  were  poor.  The  eight-hour 
shift  insures  a  logical  division  of  the  twenty-four- 
hour  day;  it  permits  ample  time  for  recreation,  mental 
improvement,  and  rest.  Its  proposed  adoption  in  the 
steel  industry  indicates  that  the  employer  is  awakening 
to  the   fact   that   what    is  best    for  the  men   is  best  for 

the  business. 

■♦ 

The  Cart  Before  the  Horse 

A  REPORT  on  the  Boston  &  Montana  mine,  as  of 
June  1.  1922,  has  been  made  by  Mr.  John  D. 
l  Pope,  general  manager,  to  Mr.  W.  R.  Allen. 
president  It  is  satisfactory  in  this,  that  it  gives  the 
facts  briefly.  And  one  of  these  facts  is  that  not  enough 
ore  has  Ik  en  developed  to  run  the  750-ton  mill  even  on 
part  time,  even  from  the  start.  The  details  of  develop- 
ment work  given  by  Hi   Pope  *h"w  'n;it  '^  work  fal,s 
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under  the  general  head  of  prospecting.  Various  cross- 
cuts and  raises  have  disclosed  low-grade  ore  of  milling 
grade,  but,  so  far  as  the  report  states,  no  tonnage  has 
been  demonstrated,  and  no  ore  is  blocked  out  ready  to 
stope.  Mr.  Pope  calls  attention  to  the  fact  that  six 
months  before  the  mill  was  completed  he  asked  for  a 
special  appropriation  for  mine  development,  but  did 
not  get  it. 

This  situation  is  a  typical  one,  frequently  created 
by  business  men  who  may  perhaps  be  well-meaning,  but 
who  lack  a  knowledge  of  the  technique  of  mining.  The 
rule  for  a  sound  mining  enterprise  is — first,  get  your 
mine,  with  sufficient  ore  developed  to  justify  equipment. 
Then  put  up  the  preliminary  equipment  in  accordance 
with  ore  developed,  not  in  accordance  with  ore  hoped 
for.  In  the  case  of  Boston  &  Montana,  the  normal 
process  has  been  reversed — first  the  railroad,  then  a 
mill  of  large  capacity.  Then  comes  the  problem  which 
should  have  been  solved  in  the  beginning — is  there  a 
mine  to  fit  this  equipment?  That  the  essence  of  a  mine 
is,  after  all,  the  ore  in  the  ground,  is  a  detail  often  lost 
sight  of  in  considering  problems  of  milling  and  trans- 
portation. 

The  responsibility  for  guiding  promoters  who  are  not 
sufficiently  familiar  with  mining  rests  with  the  mining 
engineer,  and  he  should  not  be  willing  to  remain  asso- 
ciated with  any  enterprise  not  properly  managed  from 
the  point  of  view  of  proper  mining  technique.  Also,  it 
rests  with  the  promoter,  for  securing  competent,  con- 
servative, and  honest  advice,  even  at  some  cost.  Cer- 
tainly, with  the  $5,000,000  or  so  which  it  has  been 
estimated  has  been  spent  on  the  Boston  &  Montana,  it 
would  have  been  enormously  profitable  in  the  long  run 
to  have  paid  liberally  for  adequate  engineering  advice. 


Dark  Plots  Are  Not  Hatched 
in  Open  Meeting 

A  CURE  for  any  possible  evil  that  may  reside  in  the 
l\  trade  association  is  frank  publicity.  There  is  no 
A.  \-  use  trying  to  deny  that  a  thoroughly  organized 
trade  association  affords  an  industry  a  medium  for 
gouging  the  public  if  the  individuals  or  companies  rep- 
resented desire  to  use  their  organization  to  that  end. 
It  is  probable  that  in  a  few  instances  this  malevolent 
power  has  been  exercised,  but  that  is  no  reason  for 
condemning  all  associations  when  it  is  conceded  that 
they  perform  certain  legitimate  functions  that  are  of 
unquestioned  benefit  to  the  public  at  large  as  well  as  to 
the   particular   industry   that   they   represent. 

The  prices  demanded  for  a  commodity  must  be  reason- 
able; and,  by  a  reasonable  price  is  meant  one  that  will 
permit  the  payment  of  adequate  wages  to  employees, 
provide  for  the  earning  of  reasonable  dividends,  set  up 
a  reserve  for  amortization  of  the  invested  capital,  and 
accumulate  a  modest  surplus  against  possible  periods 
of  depression.  But  if,  after  determining  a  fair  price  for 
their  product  the  members  of  a  trade  association  should 
conspire  to  secure  an  additional  50  or  100  per  cent,  on 
the  theory  that  the  public  had  to  have  a  certain  amount 
of  the  commodity  produced,  no  matter  what  the  price, 
they  would  seriously  menace  the  general  welfare,  and 
the  government  should,  and  doubtless  would,  intervene. 
However,  the  trade  association  is  free  of  one  bad  fea- 
ture of  a  monopoly  or  trust:  instead  of  stifling  it 
stimulates  competition  in  respect  to  maintaining  a  prod- 
uct of  high  quality,  to  filling  orders  promptly,  and  to 
adjusting  complaints  without  squabbling. 


We  believe  that  the  average  trade  association  can 
and  will  go  along  collecting  and  distributing  statistical 
information  concerning  the  current  production,  current 
sales,  and  stocks  on  hand  without  doing  any  harmful 
price  fixing.  Steady  and  uniform  production  in  any 
industry  is  desirable  from  every  viewpoint,  just  as  the 
accumulation  of  surplus  stocks  and  the  temporary  shut- 
ting down  of  plants  is  against  the  public  interest.  The 
distribution  of  statistics  undoubtedly  promotes  efficient 
production  and  steady  employment  for  those  engaged 
in  the  industry. 

Meetings  of  trade  associations  should  be  open  to  rep- 
resentatives of  the  press,  and  the  statistics  gathered 
likewise  should  be  made  public.  So  long  as  there  are 
no  star-chamber  proceedings,  it  is  unlikely  that  "any- 
thing will  be  put  over."  Black  plots  do  not  flourish  in 
the  broad  light  of  general  publicity. 
"•> 

Booms  That  Hurt 

A  YEAR  AGO  activity  reigned  in  the  old  Union 
Pass  district  in  Mohave  County,  northwestern 
l  Arizona.  Situated  on  the  western  slope  of  the 
River  range,  and  reaching  to  the  Colorado  River,  the 
section  covered  an  area  ten  miles  square.  Promoters 
and  newspaper  men  were  much  in  evidence,  and  at  the 
same  time  a  lot  of  money  was  really  being  spent.  The 
Katherine  mine  was  the  center  of  attraction,  so  the 
district  became  known  as  the  Katherine  district. 
Almost  it  seemed  as  if  another  Porcupine  had  been  dis- 
covered.   Today  the  Katherine  district  is  dead. 

More  recently  there  has  been  another  burst  of  fever- 
ish activity  in  the  Oatman  district,  which  lies  in  the 
same  range  about  twenty  miles  to  the  south.  Here 
the  focus  of  interest  has  been  a  promising  discovery  of 
gold  reported  to  have  been  made  in  one  diamond-drill 
hole  put  down  by  the  Oatman  United.  Thei  fever  seems 
abating,  however;  the  excitement  has  disappeared, 
and  any  recrudescence  will  probably  depend  on  the 
proving  up  by  underground  work  of  Oatman  United's 
reported  strike.  But  the  publicity  man  remains,  and 
has  actually  succeeded  in  getting  some  cleverly  written 
articles  into  one  of  the  New  York  dailies. 

There  have  been  other  instances  in  Mohave  County's 
history  of  booms  that  have  come  to  naught,  which  doubt- 
less have  cost  the  public  something,  to  the  detriment  of 
mining.  It  is  not  to  be  expected  that  a  bonanza  goes 
with  every  boom;  but  a  line  is  to  be  drawn  between 
a  boom  that  is  deliberately  manufactured  and  the  one 
that  develops  naturally.  Rather  too  many  of  the  former 
kind  have  marred  the  history  of  some  of  the  Western 
mining  states.  Certainly,  they  have  served  to  make  it 
difficult  for  the  honest  promoter  to  finance  his  project 
and  for  the  holder  of  promising  claims  to  interest  the 
capitalist  in  them. 


Inflation  of  Mining  News 

AN  ANCIENT  FORM  of  error  reappears  in  the 
l\  news  item  that  chronicles  the  finding  of  "gold 
X  JL  and  silver  ore  assaying  $58,937  per  ton"  near 
Idaho  Springs,  a  pretty  town  in  the  mountains  that 
overlook  Denver.  The  announcement  comes  from  "the 
fiscal  agent  for  the  company,"  so  that  it  need  not  be 
taken  too  seriously,  despite  the  mention  of  two  reputable 
assayers,  as  vouchers  for  the  correctness  of  the  valu- 
ation. It  is  easier  to  assay  than  to  sample;  it  is  much 
easier  to  ascertain  the  quantity  of  precious  metal  in  a 
sample   than   to   obtain   a  sample  that   represents   the 
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average  of  a  large  mass  of  ore.  The  fiscal  agent  is 
reported  to  have  said  that  the  vein  is  20  inches  thick 
and  "has  been  proved  for  a  width  of  150  feet."  If  it 
should  maintain  these  two  dimensions  for  a  vertical  ex- 
tent of  only  100  feet,  the  ore  within  these  limits,  at  the 
given  assay,  would  be  worth  $10,000,000.  Such  a 
discovery  would  do  much  to  revive  mining  in  Colorado; 
and  our  only  regret  is  that  we  disbelieve  every  state- 
ment that  has  been  made  about  it.  We  are  confirmed  in 
our  strong  skepticism  by  a  further  assertion  of  the 
fiscal  agent :  he  says  "the  ore  is  pure  tellurium."  If  it 
were,  he  could  not  find  a  market  for  any  large  quantity 
of  it.  He  means  that  the  gold  and  silver  occur  as  tel- 
lurides.  Even  that  is  open  to  doubt,  although  the  test 
for  a  telluride  mineral  is  as  easy  as  it  is  beautiful.  At 
the  close  of  the  news  dispatch,  we  read:  "Recently  we 
made  a  small  shipment  to  the  smelter  which  returned 
an  average  of  $102  a  ton."  That  is  somewhat  differ- 
ent from  $58,937  per  ton !  In  short,  assays  are  things 
that  fiscal  agents  are  not  qualified  to  interpret. 


THE  JOURNAL-PRESS  STAFF 
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EDWARD    HODGES    ROBIE 

WHEN  the  humble  scribe  whose  joyful  errand  it 
is    to    write   the    biographical    sketches    of   the 
members  of  the  Journal-Press   staff  made   the 
customary  inquiries  as  to  high  spots  in  the  experience 


of  the  paper's  Metallurgical  Editor,  Edward  Hodges 
Robie,  the  subjecl  of  this  biography  presented  the  fol- 
lowing personal  flow  sheet:  "1  was  born  al  Whitney 
Point.  N".  Y..  on  Nov.  80,  188f>.  The  anniversary  is 
celeb  tianksgiving  Day  everj  few  yean.   After 

living  in  parts  of  the  country,  from  Florida  to 

New  York.  I  wa  graduated  from  high  school  in  Wash- 
ington, I1  I  Cornell  in  the  fall  of  1907. 
I  spent  one  year  in  the  chemistry  course  al   Cornell. 


and  then  went  to  the  University  of  Michigan,  taking 
chemical  engineering  and  being  graduated  with  the 
B.Ch.E.  degree  in  1911.  Was  assistant  in  English  in 
the  engineering  department  and  night  editor  of  the 
college  daily  newspaper.  In  the  summers  was  employed 
(1)  as  staff  photographer  of  the  Washington  Post;  (2) 
as  a  farm  laborer  in  the  wheat  fields  of  northwestern 
Manitoba. 

"My  first  job  after  graduation  was  in  the  chemical 
laboratory  of  the  Harrison  Safety  Boiler  Works,  in 
Philadelphia,  doing  routine  and  also  research  work  on 
water  softening,  followed  by  about  a  year  in  the  adver- 
tising department  of  the  same  concern,  writing  adver- 
tisements and  publicity  bulletins.  I  then  decided  to 
take  up  metallurgical  work,  in  which  I  had  acquired 
a  lively  interest  while  at  college.  In  fact,  in  my  senior 
year  I  wrote  an  extended  paper  on  pyritic  smelting, 
which  I  would  like  now  much  to  see,  as  I  think  I 
pointed  out  that  every  smelter  that  was  not  smelting 
his  ore  pyritically  was  making  a  big  mistake.  An 
opportunity  presented  itself  enabling  me  to  accept  a 
position  either  with  the  Canadian  Copper  Co.,  at  Copper 
Cliff,  Ont.,  or  the  Hollinger  Gold  Mines,  at  Timmins, 
Ont.,  and  on  the  advice  of  W.  W.  Mein  I  decided  to 
accept  the  former — principally  because  it  was  not  quite 
so  far  north.  I  began  my  metallurgical  experience  in 
March,  1913,  doing  research  work  under  the  direction 
of  H.  Wearn  and  the  late  D.  H.  Browne.  Later  I  was 
occupied  in  various  capacities  about  the  smelter.  In 
1917  I  went  on  an  extended  trip  through  the  Western 
mining  districts  to  investigate  improved  smelting  prac- 
tice, visiting  plants  in  Texas,  Arizona,  California, 
Utah,  Montana,  and  British  Columbia.  When  it  was 
decided  to  concentrate  some  of  the  nickel-copper  ore 
at  Copper  Cliff,  I  spent  two  years  studying  the  subject 
and  conducting  experimental  work  with  a  ball  mill,  and 
with  table  and  flotation  machines.  Part  of  this  time 
was  spent  in  investigating  practice  at  large  concen- 
trators in  Arizona  and  Utah." 

Robie  was  assistant  metallurgist  of  the  International 
Nickel  Co.  at  the  end  of  the  war,  and  in  1919  accepted 
his  present  position  on  the  staff  of  Engineering  and 
Mining  Journal.  His  early  training  in  college  journal- 
ism made  it  possible  for  him  to  slide  comfortably  into 
the  saddle  of  the  engineer-journalist,  and  since  join- 
ing the  paper  he  has  done  about  every  sort  of 
reportorial  and  editorial  work  that  staff  and  publication 
routine  requires.  His  literary  labors  begin  with  the 
editorial  pages  and  end  in  the  market  quotations,  in 
the  final  signature  of  the  text  pages  of  the  magazine. 
For  the  last  two  years,  in  addition  to  his  regular  work 
as  metallurgical  editor,  Robie  has  had  charge  of  the 
book  review  page,  and  has  specialized  in  the  difficult 
computation  of  authentic  and  trustworthy  weekly 
quotations  on  all  the  metals,  minerals  and  ores  quoted 
in   the  Journal  and   since   April   1    in  Journal-Press. 

In  October,  1914,  Mr.  Robie  was  married  to  Agnes 
P.  Parks.  Mr.  and  Mrs.  Robie  have  three  small  boys, 
the  adjective,  in  a  sense,  being  redundant.  Mr.  Robie 
modestly  admits  being  one  of  the  metallurgical  editors 
of  note  living  in  Oyster  Bay,  Long  Island. 

In  view  of  the  great  progress  which  has  been  made 
recently  in  the  mining  districts  of  northern  Ontario, 
Mr.  Robie  is  planning  to  spend  most  of  July  in  the 
mines,  mills,  and  smelters  of  the  Porcupine,  Kirkland 
Lake,  Cobalt,  and  Sudbury  districts.  In  August  he  will 
visit  the  Michigan  copper  country  and  also  make  a  trip 
to  the  metallurgical  plant!  in  the  vicinity  of  Chica*'* 
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Mining  in  Colorado 


By  T.  A.  Rickard 


THE  dry  eloquence  of  statistics  is  more  than 
enough  to  depress  any  friend  of  Colorado,  which 
has  been  a  source  of  wealth  to  the  nation  and  a 
school  of  mines  to  the  profession  during  the  period  of 
a  generation.  In  1900  the  total  output  of  the  principal 
metals  was  worth  over  |50,000,000,  whereas  in  1921  the 
aggregate  output  was  worth  less  than  $14,000,000.  The 
contrast  is  emphasized  by  detail,  thus: 


Gold... 
Silver.. 
Lead... 
Copper 
Zinc. . 


1900 

1921 

$28,762,036 

$6,882,894 

12.488,774 

5,400.700 

7.770,196 

927,000 

1.293.011 

457,500 

127.840 

$50,314,017         $13,795,934 

To  the  end  of  last  year  the  State  had  produced  more 
than  a  billion  and  a  half,  or,  to  be  exact,  $1,538,712,732, 
according  to  official  records.  Lake  county,  which 
means  the  Leadville  district,  had  produced  over  $400,- 
000,000 ;  and  Teller  county,  which  means  Cripple  Creek, 
had  contributed  $300,000,000.  These  figures  bespeak 
the  magnitude  of  Colorado's  mining  industry  in  the 
past  and  indicate  how  deep  is  the  depression  at  the 
present.  In  1900  a  dozen  smelters  were  active ;  at  that 
time  the  American  Smelting  &  Refining  Co.  had  seven 
smelters  with  32  furnaces  in  blast;  today  only  one  fur- 
nace is  at  work  in  the  Durango  plant  and  three  in  the 
Arkansas  Valley  plant  at  Leadville. 

In  Gilpin  county,  the  birth-place  of  mining  in  Colo- 
rado, a  few  small  leasing  parties  continue  at  work 
precariously.  The  old  Pewabic  mine,  in  Russell  gulch, 
is  being  re-opened  by  the  Mack  Mines  Company  of 
Denver.  In  Clear  Creek  county,  the  dumps  of  the 
Dives-Pelican  group  of  mines,  at  Silver  Plume,  are 
being  exploited  and  the  old  Wasatch  mill  is  being 
remodeled  under  the  management  of  Mr.  Oscar  Rohn, 
in  behalf  of  capitalists  identified  with  the  East  Butte 
company  of  Montana.  This  venture  is  likely  to  prove 
profitable.  In  Boulder  county,  there  is  some  activity 
at  Caribou,  where  the  old  Caribou  and  Yellow  Pine 
mines  are  producing  a  little  high-grade  silver  ore, 
which  is  shipped  to  Leadville,  there  being  no  smelter 
in  operation  either  at  Denver  or  at  Pueblo.  A  deep 
adit,  to  cut  the  veins  of  Caribou  hill,  is  to  be  started 
soon.  At  Cripple  Creek  the  Cresson  is  still  in  good  ore 
and  continues  to  be  highly  productive,  under  the  super- 
intendency  of  Mr.  Luke  Shepard.  The  Portland  and 
Vindicator  mines  are  being  gleaned  for  remnants  of 
ore.  Salida  has  come  into  prominence  in  consequence 
of  the  resuscitation  of  the  Rawley  Mines  Company  at 
Bonanza,  near  Salida.  This  property  was  bought  ten 
years  ago  by  Mr.  Everly  M.  Davis,  well  known  in  the 
chemical  industry.  There  is  said  to  be  350,000  tons 
of  ore  assured;  the  vein  is  of  generous  width,  and  the 
ore,  which  carries  silver,  lead,  and  copper,  although 
complex  and  refractory,  promises  to  yield  a  moderate 
profit.  When  Mr.  Davis  found  that  he  could  not  make 
a  satisfactory  contract  with  the  A.  S.  &  R.  for  the 
smelting  of  his  ore,  he  bought  the  Salida  smelter. 
Before  he  started  his  own  smelting  operations,  how- 
ever, he  came  to  terms  with  the  A.  S.  &  R.  through  the 
intermediation   of   Mr.   Bulkeley  Wells,   of  the   Metals 


Exploration  Company.  Mr.  Wells  examined  the  mine 
and  agreed  to  furnish  $100,000  of  working  capital, 
to  which  the  American  Smelting  company  contributed 
$100,000  more,  as  part  of  a  development  fund  amount- 
ing to  $600,000.  If  the  Salida  smelter  had  started,  it 
would  have  made  conditions  worse,  rather  than  better, 
because  the  supply  of  ore  in  the  State  did  not  suffice  for 
the  operations  of  three  separate  plants.  At  the  Mary 
Murphy  mine,  at  St.  Elmo,  still  under  the  management 
of  Mr.  George  E.  Collins,  the  upper  workings  are  be- 
ing gleaned  by  lessees.  The  poorest  ore  that  can  be 
shipped  has  an  assay-value  of  $15  per  ton.  At  Leadville 
the  Yak  Tunnel  is  being  operated  under  Guggenheim 
management  as  a  feeder  to  the  Arkansas  Valley 
smelter.  A  few  leases  are  active.  Mr.  John  Cortellini 
and  associates,  in  the  name  of  the  Leadville  Mine  De- 
velopment Co.,  a  local  enterprise,  are  exploring  the 
Canterbury  Hill  area  by  means  of  an  adit.  This  part 
of  Leadville  has  been  but  little  mined  as  yet  and  those 
who  are  well  informed  consider  it  to  be  a  promising 
field  for  systematic  exploration.  Mr.  Wells  and  his 
company  is  assisting  this  venture  also.  In  the  San 
Juan  region,  there  is  talk  of  the  Sunnyside  mine  being 
re-opened.  The  condition  of  Silverton  is  pathetic.  Only 
18  men  are  at  work  in  that  famous,  and  beautiful,  dis- 
trict. At  Rico,  a  few  small  leasing  parties  continue 
at  work,  but  no  enlargement  of  operations  is  likely 
until  the  market  for  complex  ores  improves.  Such  an 
improvement  is  expected  in  the  event  that  the  Cool- 
baugh  process  proves  to  be  successful.  Of  this  I  shall 
speak  anon. 

In  this  sketch  of  the  conditions  prevailing  in  Colo- 
rado, I  have  mentioned  one  or  two  minor  enterprises; 
it  will  be  understood,  of  course,  that  there  are  many 
other  prospects  and  leases  scattered  over  the  many 
mining  districts  of  the  State  and  that  any  one  of 
them  at  any  time  may  lead  to  an  important  discovery. 
The  future  of  mining  in  an  old  mining  region  lies 
largely  with  the  finding  of  orebodies  that  have  been 
missed   by  former  operators. 

At  Telluride,  the  Tomboy  is  supplying  600  tons  per 
day  to  the  mill,  but  the  margin  of  profit  is  small.  The 
development  of  this  mine  was  neglected  by  the  late 
manager,  and  the  new  one,  Mr.  N.  S.  Kelsey,  is  making 
a  resolute  effort  to  put  the  enterprise  on  its  feet  again. 
The  neighboring  property,  the  Smuggler-Union,  is  the 
brightest  spot  in  Colorado  mining.  This  property  is 
owned  by  the  Metals  Exploration  Company,  which  is 
backed  by  Mr.  Harry  Payne  Whitney  and  Boston  cap- 
italists identified  with  the  Calumet  &  Hecla.  Mr. 
Bulkeley  Wells  is  the  vice-president  and  managing 
director  of  the  company,  which  controls  and  operates 
several  important  subsidiary  enterprises  not  only  in 
Colorado  but  also  in  Nevada  and  California.  The  old 
Smuggler-Union  vein  had  been  pretty  well  exhausted 
when  in  May  1915  another  vein  was  cut  on  the  eleventh 
level,  1,180  feet  below  the  surface.  At  that  point  it 
appeared  as  a  small  branch-vein,  inviting  but  not  rich. 
A  drift  was  started  and  soon  got  into  good  ore,  assay- 
ing $12  to  $15  in  gold  per  ton.  In  its  approach  to 
surface  this  vein,  like  many  others  in  this  district,  split 
into  several  members.     It  was  on  one  of  these  branches 
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that  Arthur  L.  Collins  did  some  work,  under  an  option 
for  the  Smuggler-Union  company,  in  1902,  shortly 
before  he  was  assassinated  during  a  strike  started  by 
the  Western  Federation  of  Miners.  He  found  som.> 
pretty  specimen  ore  in  workings  then  250  feet  deep, 
but  the  run-of-mine  was  too  poor  for  milling.  Since 
1915  this  vein,  named  the  Little  Mary,  has  been  ex- 
plored by  means  of  two  raises  for  a  height  of  1,450 
feet,  on  the  dip,  which  is  59°  south-west.  Later  these 
workings  were  connected  with  the  Bullion  Tunnel,  or 
ninth  level.  The  result  has  been  to  prove  over  1,200,003 
tons  of  ore.  of  which  700,000  tons  has  been  milled  for 
an  average  yield  of  $3  in  gold,  7  ounces  of  silver,  and 
H9J  lead.  There  remains  about  500,000  tons  averaging 
$11  per  ton.  Just  now  the  yield  is  $13  per  ton.  The 
ore  goes  to  the  Smuggler  mill,  which  has  60  stamps  and 
one  ball-mill,  the  total  capacity  being  800  tons  daily. 
Apropos  of  local  metallurgy,  it  may  be  said  that  the 
Tomboy  cyanide  plant,  designed  by  a  South  African 
specialist,  has  proved  a  disappointment.  It  has  been 
superseded  by  a  flotation  plant,  using  the  Callow  cell. 
whereas  the  Allen  machine  is  used  in  the  Smuggler 
mill. 

The  Black  Bear  mine  is  shut-down  pending  tests 
with  the  Coolbaugh  process.  Preliminary  tests  with 
this  process  have  been  so  satisfactory  that  the  Ameri- 
can Smelting  company  and  the  Metals  Exploration 
Company  jointly  are  erecting  a  40-ton  plant  at  Durango. 
The  process,  the  invention  of  Mr.  M.  F.  Coolbaugh. 
is  based  upon  sulphate-roasting  and  the  leaching  of  the 
soluble  products.  The  roasting  is  done  in  a  furnace 
with  a  super-imposed  hearth  of  the  Wedge  or  Godfrey 
type.  Rapid  rabbling  in  the  presence  of  an  excess  of 
pre-heated  air  is  requisite.  The  ores  most  suitable  are 
those  containing  multiple  sulphides,  the  essential  oper- 
ation being  the  conversion  of  SO,  to  SO,,  with  the 
production  of  water-soluble  sulphates  of  zinc  and  cop- 
per. The  iron  is  roasted  to  an  oxide  with  the  zinc 
and  copper,  the  gold  and  silver  remaining  with  the  lead 
in  the  residue,  which  is  sent  to  the  smelter.  The  leach 
material,  or  'calcine',  is  free  from  arsenic,  antimony, 
or  silica.  The  copper  is  precipitated  by  granular  zinc, 
with  agitation,  whereas  the  zinc  is  precipitated  elec- 
trolytically  on  an  aluminum  cathode  according  to  the 
usual  procedure. 

Before  summarizing  the  present  condition  of  mining 

in  Colorado  it  is  well  to  note  that   in   1918  the  State 

produced,    chiefly    from    the    Leadville    district,    20,130 

tons  of  manganese  ore.    In  1919  the  output  of  such  ore 

was  19,962  tons.     Even  more  interesting  is  the  output 

of   rare   earths.     In    1920  Colorado   yielded    1329  tons 

of    roscoelite    ore    containing    374    tons    of    vanadium 

pentoxide  valued  at  $1,176,309;  besides  12,220  tons  of 

uranium    ores    worth    $1,174,071.      This    uranium    ore 

was  chiefly  carnotite  from  Montrose  county.     That  is 

the  reason  why  the   Radium  Company  of  Colorado  is 

established  at  Denver.    It  is  another  subsidiary  of  the 

I    Exploration  Company.     Of  the  total  amount  of 

radium  produced  in  the  world  last  year   -88  grammes— 

the   Radium   Company  produced    12   grammes,      indeed, 

this  company  and  its  affiliated  enterprise,  the  standard 

al   Company,  were   MB]  of   the 

tpul  of  a  metallic  element  that  depends  for 

trkel  largely  on  philanthropic  activity,  for  radium 

j9   M  •     most    of    it    Is    given    tO    hospitals    by 

with   benevolent    proclivities,      tl    is 

worth   todaj    (120.000  per  gramme.     The  ores  fi- 


at Denver  came  from  Paradox,  in  San  Miguel  county, 
and  Gateway,  in  Mesa  county,  as  well  as  from  Mont- 
rose. A  little  of  it  comes  from  Dry  Valley,  just  over 
the  line  in  Utah.  The  ore  as  shipped  contains  2% 
uranium  oxide  (UaOJ,  or  5  mgm.  radium  per  metric 
ton,  equivalent  to  one  part  radium  in  200.000,000  parts 
of  ore.  As  the  ore  is  sorted  in  the  ratio  of  2:1,  the 
original  ratio  is  one  part  radium  in  400,000.000.  This 
is  concentrated  successively  to  one  in  a  million  parts; 
then  one  in  10,000;  then  lrf  ;  and  finally  to  a  product 
containing  53%  radium.  Besides  the  medicinal  salts, 
used  chiefly  for  treating  cancer,  the  company  makes 
many  kinds  of  luminous  articles,  from  push-buttons  to 
religious  images.  In  addition,  the  company's  opera- 
tions yield  about  20,000  pounds  per  month  of  vanadium 
pentoxide  from  the  carnotite  ores. 

Mr.  Wells  is  at  the  head  of  this  enterprise  also,  in 
his  capacity  as  managing  director  for  the  Metals  Ex- 
ploration Company.  Indeed,  he  is  the  key-man  of 
Colorado  mining  in  a  manner  quite  unique,  and  entirely 
different  from  that  in  which  sundry  accidental  mil- 
lionaires in  times  past  have  exercised  a  paramount 
influence.  The  election  of  Mr.  Wells  as  a  director  of 
the  American  Smelting  &  Refining  Company  was  an- 
nounced recently,  and  was  received  with  keen  approval 
in  Colorado.  It  is  evident  that  he  is  in  a  position  to 
be  greatly  useful  in  assisting  to  revive  the  mining 
industry,  and  he  is  making  the  most  of  the  opportunity 
accorded  to  him.  Complaint  has  been  made  of  the  high 
smelter  rates;  nevertheless  the  A.  S.  &  R.  lost  money 
in  Colorado  last  year.  From  most  of  the  mining  dis- 
tricts even  a  $20  dry  ore  cannot  be  shipped  profitably. 
The  Procrustean  tariff  of  the  Smelting  company  has 
failed  to  meet  the  decline  of  production;  an  attitude 
more  sympathetic  and  more  co-operative  is  needed  in 
order  to  lift  the  mining  industry  of  Colorado  out  of 
the  slough  of  despond  into  which  it  has  been  pushed 
by  the  collapse  of  the  metal  markets  in  the  latter  part 
of  1920.  The  Smelting  company  recognizes  this  fact 
and  shows  wisdom  in  co-opting  Mr.  Wells,  who,  be- 
sides his  direction  of  the  more  important  mining 
operations  in  the  State,  is  also  a  director  of  the  Denver 
&  Rio  Grande  railroad,  the  principal  mineral-carrier 
of  Colorado. 

Freight-rates  unfortunately  have  been  burdensome; 
one  reduction  has  been  made,  and  there  is  promise  of  an- 
other on  concentrates  shipped  to  Leadville.  The  func- 
tion of  Mr.  Wells  is  to  bring  the  railroad  and  smelting 
companies  to  realize  the  position  of  affairs  and  to 
persuade  them  to  helpful  co-operation.  This  he  seems 
to  be  doing.  His  wide  knowledge  of  mining  and  his 
remarkably  engaging  personality  combine  to  fit  him 
for  the  task. 

It  is  announced  that  Mr.  Kuno  Doerr,  formerly  man- 
ager of  the  El  Paso  smelter,  to  which  he  is  about  to 
return,  has  been  acting  head  of  the  Smelting  com- 
pany's office  at  Denver  and  during  his  stay  he  has 
prepared  a  schedule  of  rates  likely  to  encourage  the 
production  of  ore.  more  particularly  concentrates  con- 
taining the  precious  metals.  In  all  this  there  is  cause 
for  hope.  The  revival  of  the  market  for  the  base 
metals,  notably  lead  and  copper,  gives  ground  for  fur- 
ther encouragement  The  State  of  Colorado  is  one  of 
the  great  mining  regions  of  the  world  and  is  far  from 
being  exhausted;  I  knew  it  well  in  days  gone-by.  and 
I  rejoice  that  it  has  found  men  capable  of  facing  this 
crisis   in   its  economic   life. 


July  1,  1922 
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DISCUSSION 


The  Wrong  Word 
The  Editor: 

Sir — The  efforts  of  T.  A.  Rickard  to  improve  the 
taste  and  elevate  the  standards  of  engineers  in  their 
use  of  English  are  worthy  of  praise,  support — and  emu- 
lation. It  is  a  truism  to  say  that  words  are  tools,  but 
so  they  are,  and  they  are  keen  or  blunt  depending  upon 
how  we  use  them.  It  is  odd,  as  well  as  deplorable,  that 
engineers  and  workers  in  the  sciences  are  so  often  badly 
trained  in  the  correct  use  of  language  and  that  their 
perception  of  the  exact  meaning  of  words  is  frequently 
blunt. 

It  is  painful  to  witness  the  misuse  of  any  tool  and 
a  pleasure  to  see  one  properly  handled.  This  perhaps 
arises  from  some  instinct  for  efficiency  which  we  pos- 
sess, but  which  we  too  frequently  abort  or  fail  to 
develop.  Regardless  of  its  source,  we  all  take  pleasure 
in  witnessing  the  splendid  action  of  the  race  horse,  the 
finished  form  of  the  athlete,  the  clean-cut  work  of  the 
skilled  mechanic ;  while  we  are  amused  by  the  gait  of  an 
old  nag  and  alarmed  at  the  sight  of  a  tyro  attempting 
to  use  an  adze. 

Only  by  conscious  effort  and  continual  self-criticism 
can  we  hope  to  improve  our  standards  and  perform- 
ance, and  even  so  there  is  no  prospect  that  we  shall  ever 
attain  perfection,  but  the  effort  is  worth  while  if  it 
reduces  the  mass  of  inaccurate,  obscure,  and  time- 
wasting  letters  and  reports  which  most  of  us  write  and 
read. 

Having  thus  expressed  my  interest  and  appreciation, 
you  will  pardon  my  friendly  suggestion  that  in  the  same 
issue  of  the  Journal-Press  in  which  Mr.  Rickard's  paper, 
"The  Wrong  Word,"  appeared,  there  are  two  excellent 
examples  for  his  future  use.  In  the  second  paragraph 
of  your  editorial,  page  897,  on  the  use  of  the  tractor  in 
mine  operation,  you  say,  "With  the  advent  of  the  auto- 
mobile, etc" ;  and  on  page  901,  in  the  second  part  of  the 
third  paragraph  of  the  article  by  Mr.  T.  A.  Rickard 
entitled  'Alaskan  Affairs',  he  says,  "Mr.  Leehy  claims 
that  the  withdrawal,  etc."  This  use  of  "claims"  in  the 
sense  of  "asserts"  or  "maintains"  or  "states"  is  one 
often  objected  to  by  writers  on  style,  and  is,  I  believe, 
as  objectionable  as  the  common  misuse  of  the  word 
"proposition."  Even  Jove  nods!  That,  however,  does 
not  justify  the  rest  of  us  in  remaining  asleep! 

Austinville,  Va.  W.  0.  BORCHERDT. 


Temperature  and  Copper  Shingles 

The  Editor: 

Sir — Referring  to  the  editorial  in  your  issue  of  April 
29  on  the  interesting  subject  of  copper  shingles,  I  note 
it  is  claimed  that  the  principal  difficulties  in  the  way  of 
copper  shingles — namely,  a  suitable  joint  and  finish — 
have  been  overcome. 

It  would  be  interesting  to  obtain  opinions  as  to  the 
probable  relative  interior  temperature  of  a  copper 
shingled  and  sided  house,  as  against  a  similar  structure 
in  the  building  of  which  wood,  slate,  or  asbestos  shingles 
had  been  used. 

It  would  seem  that  the  property  of  copper  to  readily 
transmit  heat  might  be  a  greater  problem  than  the  ones 
which  you  mention.  R.  L.  Sites. 

New  York  City. 


The  Prospector  Protests 

The  Editor: 

Sir — In  the  Engineering  and  Mining  Journal-Press, 
p.  949,  of  the  June  3,  1922,  issue,  is  published  a  dis- 
cussion by  Louis  J.  Brunei.  He  states  that  the  finding 
and  development  of  prospects  is  our  pressing  need,  and 
to  this  I  will  say  enuf  sed.  I  have  mined  and  pros- 
pected for  twenty-seven  years  in  different  parts  of  the 
world  and  at  present  am  looking  for  a  grub  stake  on  a 
50-50  basis.  After  reading  this  article  it  is  my  opinion 
that  it  will  cause  money  to  take  to  the  brush.  This 
J.  L.  Brunei,  I  believe,  is  a  person  who  is  trained  to 
prospect  the  prospector.  He  tries  to  make  the  point 
that  financier  and  prospector  should  meet  on  a  reason- 
able basis.  What  does  he  call  fair,  and  can  he  prove 
that  prospectors  have  a  guess  system?  He  writes  about 
a  Mr.  X,  who  might  have  been  a  sheep  herder  for  fifty 
years  before  he  had  a  dream  and  staked  some  ground 
that  a  spiritualist  put  him  next  to  for  a  $2  fee.  If  he 
knows  so  much  about  prospecting,  why  doesn't  he  take 
his  knowledge  out  on  the  desert  and  open  up  a  mine7 
This  bird  ought  to  see  about  150  ft.  into  the  ground 
without  digging,  and  when  he  was  ready  to  sell  his 
mine  he  ought  to  know  the  difference  between  a  hog 
and  a  financier.  I  am  sure  he  would  fight  shy  of  a 
sulphide  zone  and  water.  He  would  prospect  for  a 
tunnel  site  and  about  all  I  would  find  on  his  dump 
would  be  "pickite,"  "shovelite,"  and  "gold  brokite." 

Kingman,  Ariz.  E.  B.  Foster. 


Concerning  Oatman  Gold  Deposits 

The  Editor: 

Sir — In  the  news  from  Oatman,  Ariz.,  in  your  issue 
of  June  10,  it  is  stated  that  E.  L.  Ransome,  of  the  U.  S. 
Geological  Survey,  is  working  on  a  report  on  the  Oat- 
man district.  This  evidently  refers  to  me.  The  note 
goes  on  to  state  that  "Mr.  Ransome,  who  has  done  much 
similar  work  in  other  camps  of  the  Southwest,  is  said 
to  disagree  with  other  geologists  in  his  theory  concern- 
ing the  deposition  of  gold  at  Oatman."  Your  corre- 
spondent appears  to  have  had  his  imagination  heated  by 
the  present  boom  conditions  in  Oatman  superposed  on 
the  Arizona  summer.  I  have  expressed  no  opinion  on 
the  mode  of  deposition  of  the  Oatman  gold,  and  am 
sorry  to  say  have  reached  no  very  definite  conclusion 
as  yet  on  that  topic.  While  quite  ready  to  disagree  with 
other  geologists  when  necessary,  I  am  not  anxious  to 
be  advertised  in  advance  as  trumpeting  opinions  on  ore 
genesis  at  variance  with  those  of  Hershey,  Burgess,  and 
other  good  geologists  who  have  studied  these  deposits. 
It  may  be  quite  possible  that  we  shall  be  as  harmonious 
in  our  views  as  the  expert  witnesses  on  one  side  of  an 
apex  suit.  F.  L.  RANSOME. 

Washington,  D.  C. 


Heat  Requirements  in  Volatilization 

The  Editor: 

Sir — Mr.  Gahl's  article  on  chloride  volatilization,  in 
the  June  3  issue,  was  most  interesting.  I  would  like, 
however,  to  call  your  attention  to  an  error  in  the  tabu- 
lated data  in  the  second  paragraph,  in  which  the  salt 
consumption  is  placed  at  3.45  lb.  per  ton.  This  is  evi- 
dently intended  for  3.45  per  cent  of  the  weight  of  ore 
charge.  Edward  E.  Bugbee. 

Cambridge,  Mass. 
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A  Proposed  Plant  for  the  Electrothermic 
Dry  Distillation  of  Zinc  Ores 

Design  Based  on  Experimental  Unit  Operated  at  East  St.  Louis— Advantages 
Claimed  Include  High  Recoveries  of  Zinc,  Adaptability  to  All  Types  of  Ores, 
and  Lower  Costs  of  Operation  Than  Either  the  Retort  or  Electrolytic  Process 

By  Charles  H.  Fulton 

Director  School  of  Mines  and  Metallurgy,  University   of  Missouri 


THE  PURPOSE  of  this  paper  is  to  discuss  a  pro- 
posed commercial  plant  to  operate  an  electro- 
thermic  process  for  the  recovery  of  zinc.  The 
equipment  and  process  were  developed  technically  in 
East  St.  Louis  in  1917-18  and  have  been  described  in 
detail  elsewhere.' 

The  essential  features  of  the  process  are:  1.  Oxidized 
zinc  ore  or  roasted  zinc  concentrate  (jig,  table,  or  flota- 
tion concentrate)  is  mixed  with  crushed  coke  (maximum 
size  about  J  in.)  and  with  hard  coal-tar  pitch  and 
formed  into  large  briquets  or  ore  electrodes.  The  com- 
position of  these  briquets  varies  with  the  nature  of  the 


Fig.  1.    Details  of  East  St.  Louis  furnace 

ore  within  the  following  limits:  Ore,  100  parts;  coke,  60 
to  85  parts ;  pitch,  18  to  25  parts.  This  briquet  is  strong 
and  hard  when  it  comes  from  the  press,  and  is  baked  at 
a  temperature  from  450  to  500  deg.  C.  to  distill  off 
the  volatile  constituents  of  the  pitch  and  make  the 
briquet  a  conductor  of  the  electrical  current.  Under 
neutral  or  reducing  conditions  it  will  maintain  its  form 
and  volume  during  and  after  the  distillation  of  the  zinc. 
The  distinguishing  characteristics  of  the  briquet  are  that 
it  is  composed  of  a  porous  reducing  and  conducting 
material,  coke,  and  that  the  ore  particles  are  united 
intimately  with  the  coke  by  pitch,  which,  on  baking  at 

deg.    C,    loses    its    volatile    constituents    and    also 

becomes  a  coke.    In  the  baked  briquet  the  ore  particles 

an'  Imbedded  in  a  porous  coke  matrix,  ami  on  heating, 

nc  is  reduced  and  the  vapor  is  discharged  freely 

fromallparl    of  the  briquet.    The  briquets  are  in* 

-en  the  terminal  electr  i    electric  circuit 

and   becomi    a    resistor   which    may   be    heated    to   any 

"Blectrolyt 

by  <•  \   I   M  E.  64.  is*       The  Condi  i 

i.v  0    ii    Fulton.  Trent*,  a.  i  me..  40. 


desirable  temperature,  like  a  lamp  filament  in  an  elec- 
tric light  bulb. 

In  the  furnace  used  at  East  St.  Louis,  briquets  9J  in. 
in  diameter  and  21  in.  high  were  set  up  as  a  charge, 
illustrated  in  Fig.  2.  This  charge  consisted  of  twelve 
columns  of  three  briquets  each,  or  thirty-six  briquets, 
the  weight  of  which  was  3,160  lb.,  and  contained  from 
1,700  to  2,000  lb.  of  concentrate. 

Figure  1  illustrates  the  furnace.  It  consists  of  two 
bases  upon  which  a  charge  is  alternately  placed,  a  retort 
(A)  which  is  a  steel  shell  heavily  lined  with  refractory 
and  non-conducting  material  and  is  movable  from  the 
base  by  a  crane;  and  a  condenser  (B),  also  a  cylindrical 
steel  shell  lined  with  a  refractory  material  and  which 
may  be  moved  by  the  crane.  After  the  charge  is  in 
position  on  the  base,  the  retort  is  lowered  over  it  and  the 
condenser  swung  into  position  by  the  crane  so  that  the 
opening  of  the  vapor  connection  registers  with  the 
opening  in  the  top  of  the  retort.  The  alternating  three- 
phase  current  is  then  applied  to  the  electrodes  in  the 
base,  and  when  the  charge  is  distilled  (eight  hours)  the 
condenser  is  lifted  away,  rotated  180  deg.,  and  set  on 
its  support.  Then  the  retort  is  lifted  a  few  inches  and 
pulled  sidewise,  sweeping  the  charge  over  an  apron  plate 
into  a  car  below.  The  red-hot  retort  is  then  transferred 
to  the  charge  on  the  other  base,  the  condenser  placed  as 
described,  and  distillation  begun  on  the  second  charge. 
Another  charge  is  then  set  up  on  the  first  base,  and  the 
operation  is  repeated. 

Figures  3  and  4  are  photographs  of  the  furnace.  Fig. 
4  showing  the  distilled  charge  with  the  retort  lifted. 
The  distillation  of  zinc  from  the  briquets  is  practically 
complete,  because  intimate  contact  between  ore  and  coke 
is  maintained  during  the  distillation.  At  the  end  of  the 
distillation  the  briquets  are  still  intact.  It  is  this 
feature  which  makes  the  furnace  operative,  as  the 
briquets  maintain  the  flow  of  current  to  the  very  end 
without  collapse.  The  condensation  of  the  zinc  vapor  is 
almost  entirely  to  liquid  zinc,  and  no  blue  powder  is 
formed,  as  the  process  operates  under  the  same  metal- 
lurgical conditions  that  exist  in  the  retort  process — 
namely,  a  distillation  within  a  uniformly  heated  space 
above  1,000  deg.  C,  so  that  no  carbon  dioxide  forms. 

The  energy  is  applied  directly  to  the  charge  and  is 
not  transmitted  to  it  through  walls  of  refractory  mate- 
rial,  as   is   done   in   the    retort    process.      This   feature 

permits  an  approach  to  the  theoretical  energy  consump- 
tion. The  power  consumption  at  the  East  St.  Louis 
experimental  plant  was  approximately  1.500  kw.-hr.  per 
ton  of  concentrate. 

The  process  Is  applicable  to  the  high-grade  ores  and 
titrate  now  used  in  the  retort  process  and  to  com- 
plex ores  containing  iron,  lead,  -ilver.  and  copper.     It  Is 
not  limited  to  ores  of  any  particular  composition,  as  is 
the    retort    process,    and    flotation    concentrate    can    be 
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Fig.  2.  Arrangement  of  briquets  in 
furnace 


Fig.  3.  Exterior  view  experimental 
furnace 


Fig.  4.  Distilled  charge  with  retort 
lifted 


worked  equally  well  as  jig  or  table  concentrate.  The 
spent  or  distilled  briquets  can  be  crushed  and  used  again 
as  coke,  one  or  more  times,  dependent  upon  the  amount 
of  residue  the  ores  contain.  In  this  way  the  valuable 
metals  in  the  residue  may  be  concentrated. 

General  Description  of  the  Proposed 
Commercial  Plant 

The  basis  for  the  proposed  commercial  plant  is  the 
treatment  of  2,000  tons  of  60  per  cent  concentrate  per 
month.  For  the  treatment  of  high-grade  zinc-bearing 
material,  it  is  assumed  that  one  of  three  processes  may 
be  used:  1,  The  standard  retort  process;  2,  the  elec- 
trolytic process;  3,  an  electrothermic  process.  In  all 
three  methods  the  first  step  is  roasting  if  sulphide  con- 
centrate is  used.  Therefore,  in  the  proposed  plant,  the 
roasting  furnaces  are  not  considered  and  the  start  is 
made  with  calcine. 

Figure  5  is  a  flow  sheet  of  the  proposed  plant.  It 
consists  of  three  sections:  1,  The  coke  and  briquet  bins 
and  crushing  section;  2,  the  mixing  and  briquetting  sec- 
tion; 3,  the  baking  ovens  and  electric  distilling  furnaces. 
The  crushing  plant  is  standard  and  needs  no  description. 
The  coke  and  spent  or  distilled  briquets  are  crushed  to 
such  fineness  that  the  maximum  size  of  particle  is  ap- 
proximately i  in. 

The  calcine  and  the  coke  are  fed  in  the  proportion  of 
100  to  60  by  conveyors  to  a  concrete  mixer,  and  the 
mixture  is  elevated  to  storage  bins,  from  which  it  passes 
to  the  mixing  plant  which  prepares  it  for  briquetting. 
The  mixing  of  the  ore  and  coke  with  the  pitch  is  done 
in  a  standard  asphalt  road  plant.  In  this  the  ore-coke 
mixture  is  heated  to  approximately  200  deg.  C.  in  a  sand 
drier,  raised  to  the  sand  bin  and  thence  into  a  weigh 
box,  which  in  turn  discharges  into  a  knife-blade  mixer. 
At  this  point  the  eighteen  to  twenty  parts  of  molten 
pitch  are  added.  The  system  of  mixing  results  in  a 
complete  coating  of  the  ore  and  coke  particles  with 
pitch.  The  mixer  discharges  to  the  hopper  of  the 
briquetting  press  by  means  of  a  conveyor.  The  press 
is  a  standard  caking  press  as  used  in  other  industries. 

The  large  briquets  (12  x  12  in.  cross  section  and  27 
in.  high)   are  discharged  on  to  a  traveling  table  con- 


veyor and  then  set  up  by  hand  in  charge  form  on  a 
furnace  base  placed  on  a  baking-oven  car.  These  cars 
pass  into  the  baking  oven,  which  is  constructed  on  the 
recuperative  principle  and  is  shown  in  diagram  form  in 
Fig.  6.  The  heat  for  baking  is  derived  from  the  hot 
spent  briquet  charge,  which,  as  it  comes  from  the 
retorts,  is  immediately  pushed  into  the  baking  oven. 
The  distilling  retorts,  nine  in  number,  are  fixed  in  posi- 
tion, and  the  furnace  base  is  movable.  This  is  a  return 
to  an  original  design  used  in  the  earlier  experimental 
work  and  differs  from  the  East  St.  Louis  design  of  a 
fixed  base  and  movable  retort  as  shown  in  Figs.  2  and  3. 
The  fixed-retort  design  presents  advantages  for  a 
commercial  plant  in  connection  with  the  baking  of  the 
briquets  and  the  handling  of  the  charge.    The  electrodes 
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Fig.  5.     Floiv  sheet  of  proposed  plant 

(9  in.  diameter  graphite)  are  placed  in  the  top  of  the 
retort,  passing  through  coke-sealed  glands  and  making 
contact  with  the  briquet  charge  by  their  weight.  The 
electrical  equipment  is  on  a  platform  approximately 
level  with  the  top  of  the  retorts,  and  the  busbars  carry- 
ing the  current  are  short. 

The  furnace  base,  with  its  charge,  as  it  comes  from 
the  baking  oven  on  a  car,  is  run  over  the  hydraulic  lift 
below  the  retort  and  raised  into  place.    The  base  is  made 
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Fig.  6.     Oven  for  baking  briquets 

tight  to  the  retort  by  a  ring  of  fireclay  luting.  In  op- 
erating, the  furnace  base,  with  its  distilled  or  spent 
charge,  will  be  lowered  by  the  lift  to  a  car  and  at  once 
transferred  to  the  baking  oven,  while  a  furnace  base 
with  a  baked  charge  is  taken  from  the  oven  and  imme- 
diately lifted  to  the  hot  retort. 

Arrangement  of  Retorts  and  Condenser 

The  three  retorts  in  a  group  discharge  into  one  con- 
denser. The  arrangement  may  be  as  shown  in  either 
Fig.  7  or  Fig.  8.  The  connections  for  conducting  the 
zinc  vapor  from  the  retort  into  the  condenser  are  per- 
manently attached  to  the  condenser,  and  are  as  short  and 
simple  as  possible.  The  condenser  can  be  removed  from 
its  position  by  a  crane  and  replaced  by  another  one  when 
necessary. 

Figure  9  illustrates  the  retort  and  condenser  in 
diagram  form  and  gives  dimensions.  The  lining  of  the 
retort  is  high-grade  firebrick,  and  the  insulating  mate- 
rial sil-o-cel.  The  lining  of  the  condenser  must  be  of  a 
very  pure  fire  clay  or  a  synthetic  refractory  practically 
free  from  iron.  This  freedom  from  iron  is  one  of  the 
essential  requirements  of  the  condenser  lining,  for  the 
presence  of  iron-oxide  particles  in  the  lining  will  lead  to 
its  destruction  by  carbon  deposition  from  carbon 
monoxide  gas,  a  reaction  active  at  about  500  deg.  C,  a 
prevailing  temperature  in  some  regions  of  the  condenser. 
The  arrangement  of  one  condenser  for  three  retorts 
permits  of  a  continuous  flow  of  zinc  vapor  to  the 
condenser.  The  condenser  may  be  arranged  with  either 
two  or  four  passes  or  compartments,  this  being  attained 
by  curtain  walls.  With  the  combination  of  three  retorts 
and  one  condenser,  the  volume  of  the  condenser  should 
be  not  less  than  twice  the  volume  of  the  retort. 

The  factors  involved  in  condensation  are  temperature, 
volume,  and  surface.  The  temperature  in  the  condenser 
should  range  from  about  1,050  deg.  C.  at  the  intake  to 
about  470  deg.  C.  at  the  gas  exit.  For  every  pound  of 
zinc  condensed  from  a  mixture  of  equal  volume  of  zinc 
vapor  and  carbon  monoxide,  between  1,050  and  650  deg. 
(  .  there  is  liberated  1.050  B.t.u..  or  1,250,000  B.t.u.  per 
hour  for  the  condenser  with  three  retorts  as  described. 

If  the  radiation  from  the  condenser  is  greater  than 
i.mtity  of  heat  supplied  by  the  condensation  of 
metal,  the  condenser  must  !*•  heated.  If  it  is  less,  the 
condenser  must  be  cooled.  In  the  design  under  discus- 
sion. <-< >'»1  m^r  would  be  necessary,  and  may  be  accom- 
plish) r  sprays.  In  starting  a  new  condenser, 
it  would  !«■  jire-heated  to  the  proper  temj>erature    (700 

us  of  an  oil  burner  Introduced  into  a 

hand-hole  at  tt.  bottafl  of  one  of  the  passes,  the  con- 
denser roni  ■  'iir  as  a  chimney. 


In  condensing  from  a  mixture  of  equal  volumes  of 
carbon  monoxide  and  zinc  vapor,  theoretically  85  per 
cent  of  the  zinc  may  be  condensed  to  liquid  metal  with 
an  exit  temperature  of  750  deg.  In  practice  it  is  prob- 
able that  two  condensers  would  be  placed  in  tandem,  one 
operating  between  temperatures  of  900  and  750  deg.  C. 
and  the  other  between  temperatures  of  750  and  450  deg. 
C.  This  system  would  afford  good  control.  In  the  East 
St.  Louis  pilot  furnace  no  difficulty  was  experienced  in 
cendensation  owing  to  the  formation  of  blue  powder. 
This   is   a  common   difficult v   with   electrothe'mi:   zinc 


Plan   of   retort   and   condenser 


smelting,  but  in  this  process  the  metallurgical  conditions 
of  the  retort  process  are  retained — namely,  a  uniformly 
heated  space  above  1,000  deg.  C.  and  a  pre-heated 
charge;  so  that  no  gases  are  present  in  the  condenser 
except  zinc  vapor  and  carbon  monoxide.  It  is  the  pres- 
ence of  such  gases  as  carbon  dioxide  and  water  vapor 
which  leads  to  the  formation  of  blue  powder. 

The  spent  briquets  contain  the  residue  of  the  ore. 
With  the  usual  high-grade  zinc  concentrate,  this  ore 
residue  is  from  12  to  20  per  cent  of  the  weight  of  the 
concentrate  and  from  15  to  25  per  cent  of  the  weight  of 
the  spent  briquet,  the  rest  being  carbon;  that  is.  the 
spent  briquet  is  practically  a  high-ash  coke.  The 
briquets  will  be  recruahed  and  used  over  again  at  least 
once,  and  sometimes  twice.  If  the  ore  contains  lead  and 
silver,  approximately  80  to  85  per  cent  of  the  lead  and 
more  than  90  per  cent  of  the  silver  may  be  retained  in 
the  briquet  by  the  close  temperature  control  of  distilla- 
tion which  the  process  permits.  By  the  repeated  use 
of  the  spent  briquets  containing  lead  and  silver  a  rela- 
tively high  concentration  of  these  two  metals  may 
be  obtained.  This  applies  also  to  copper  in  complex 
zinc  ores.  By  the  re-use  of  the  briquets,  the  reduction 
fuel  for  the  process  is  brought  down  to  80  per  cent  and 
the  weight  of  the  ore. 
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The  following  figures  give  the  details  of  the  briquet 
charge.  The  briquet  mixture  is  assumed,  for  example, 
to  be:  100  parts  calcine  (Missouri  concentrate,  60  per 
cent  zinc) ;  60  parts  coke,  and  20  parts  pitch.  In 
briquetted  form  this  weighs  115  lb.  per  cubic  foot. 
During  baking  approximately  one-half  of  the  weight  of 
the  pitch  is  distilled  off,  and  baked  briquets  contain  56 
per  cent  of  ore,  equivalent  to  34  per  cent  of  zinc.  The 
briquet  is  12  x  12  in.  in  cross-section  and  27  in.  long. 

Figure  10  illustrates  a  charge  of  briquets  set  up  for 
introduction  into  the  retort.  In  this  charge,  briquets 
are  used  as  top  and  bottom  connectors,  so  that  the  whole 
charge  is  made  up  of  briquets.  In  East  St.  Louis  the 
bottom  and  top  connectors  were  made  of  graphite,  but 
briquet  connectors  present  manifest  advantages.  The 
charge  consists  of  twelve  columns  of  two  each,  six  top 
connectors,  and  six  bottom  connectors,  a  total  of  thirty- 
six  briquets.  For  the  best  electrical  connections  it  is 
almost  essential  to  use  twelve  columns.  Other  numbers, 
though  possible,  present  decided  disadvantages  in  the 
set-up. 

A  briquet  contains  2J  cu.ft.  and  weighs  260  lb.  The 
charge  contains  81  cu.ft.,  weighs  9,315  lb.,  and  contains 


Fig.  8.     Alternate  plan  of  retort  and  condenser 


5,216  lb.  of  ore,  equivalent  to  3,167  lb.  of  zinc.  A  retort 
distills  three  charges  per  twenty-four  hours,  so  that  the 
capacity  per  retort  is  15,648  lb.,  or  7.824  tons  of  cal- 
cine per  day. 

Electrical  Equipment  of  the  Furnace 

The  furnace  is  operated  with  three-phase  alternating 
current.  The  graphite  electrodes  make  contact  with 
the  charge,  and  are  not  consumed.  The  charge  contains 
approximately  5,400  lb.  of  concentrate,  and  on  the  basis 
of  1,500  kw.-hr.  per  ton  and  a  six-hour  distillation  period 
(these  two  figures  purposely  assumed  large  to  provide 
proper  margin),  4,050  kw.-hr.  will  be  used  in  six  hours, 
or  an  intensity  of  657  kw.  per  retort.  Fo;-  the  nine 
retorts,  giving  a  capacity  of  (2.7  x  3  x  9)  =*  72.9  tons 


calcine  per  day,  or  2,187  tons  per  month  of  thirty  dayy. 
or  2,573  tons  green  concentrate  (a  margin  of  573  tons  to 
allow  for  delays),  there  will  be  required  nine  3-phase, 
60-cycle,  700  kva.  transformers ;  nine  3-phase,  60-cycle, 
160  kva.  regulators,  and  nine  complete  switchboard 
equipments.  These  are  designed  to  give  full  kva.  capaci- 
ties at  secondary  voltages  from  40  to  250  v.,  with  a 
primary  voltage  of  2,300  v.  Other  primary  voltages  can 
be  used  equally  well.  It  is  assumed  that  the  current  can 
be  purchased,  and  is  not  generated  at  the  plant.  Other 
standard  frequencies  than  60  may  be  employed. 

The  specific  resistivity  of  the  briquet  ranges  from 
0.01  to  0.04  ohms  per  cubic  inch,  dependent  on  the 
nature  of  the  ore;  0.02  to  0.03  ohms  is  the  usual  figure. 
A  charge  set  up  as  in  Fig.  10  shows  a  standard  delta 
connection  in  the  briquet  columns,  with  four  columns  in 
series,  and  requires  a  terminal  voltage  of  217  v.  at  the 
electrodes,  for  an  intensity  of  energy  input  of  675  kw. 
Connections  within  the  charge  can,  however,  be  made  so 
as  to  lower  this  voltage  if  it  should  be  desired.  The 
transformers  are  set  close  to  the  retorts  on  a  platform 
to  keep  the  reactance  low.  By  using  electrodes  in  the 
top  of  the  retorts,  the  secondary  leads  of  the  trans- 
formers are  about  the  same  elevation  as  the  electrode 
terminals  of  the  furnaces,  and  shoi-t  bus  connections  are 
obtained.  All  high-voltage  control  and  all  switchboard 
equipment  will  be  outside  the  furnace  room. 

Recapitulation  and  Advantages  of  the  Process 

The  process  differs  essentially  from  other  electro- 
thermic  processes  for  zinc.  It  is  not  a  smelting  process 
but  a  distillation  process,  like  the  retort  process.  Most 
of  the  proposed  electrothermic  processes  mix  the  ore 
with  a  limited  amount  of  reduction  fuel  and  smelt  by 
electric  heat  generated  by  a  buried  arc.  The  furnace 
space  is  then  not  uniformly  heated,  and  carbon  dioxide 
gas  and  water  vapor  are  present  with  the  zinc  vapor 
and  carbon  monoxide.  Condensation  to  liquid  metal  is 
thus  difficult,  and  the  amount  of  blue  powder  formed  is 
large.  Furthermore,  the  residue  of  the  ore  is  smelted  to 
slag  which  usually  contains  considerable  zinc.  It  seems 
questionable  whether,  in  such  a  furnace,  it  is  possible  to 
recover  other  metals  in  the  form  of  bullion  or  matte,  on 
account  of  the  high  temperature  prevailing.  In  Norway 
and  Sweden  electrometallurgists  have  adopted,  frankly, 
vaporization  of  lead  with  the  zinc. 


Dimensional  diagram  of  retort  and  condenser 
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The  electrothermic  distillation  process  described 
presents  the  following  advantages: 

1.  Large-scale  units  mechanically  operated,  as  in  the 
metallurgy  of  the  other  common  metals. 

2.  Low  labor  cost,  mainly  unskilled. 

3.  Practically  complete  extraction  of  the  zinc  from 
the  ore. 

4.  High  recovery  of  zinc — most  of  it  as  liquid  metai. 

5.  Low  power  consumption,  less  than  electrothermic 
smelting  and  less  than  in  the  electrolytic  process. 

6.  Applicable  to  all  types  of  zinc  ores,  with  no  limita- 
tions on  iron,  lead,  lime,  or  other  substances  now  barred 
by  the  retort  process. 

7.  Applicable  to  complex  ores;  for  example,  the 
Burma  ores. 

8.  Simplicity  of  plant  and  operation.  Simpler  than 
the  retort  process  and  the  electrolytic  process. 

9.  No  regular  consumption  of  fire  clay;  can  be  built 
in  small  units  in  out-of-the-way  places  where  electric 
power  is  available. 


Fig.  10.     A  model  charge  of  square  briquets 

10.  Lower  cost  of  operation  than  either  retort  or 
electrolytic  process,  as  set  forth  in  a  succeeding  para- 
graph. 

11.  May  be  introduced  as  an  adjunct  to  the  retort 
process  for  the  treatment  of  the  blue  powder  produced 
by  that  process. 

In  plants  using  non-regenerative  gas-fired  Hegeler 
retort  furnaces  with  waste-heat  boilers,  excess  steam 
for  electric  power  is  available. 
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The  cost  of  a  roasting  and  sulphuric-acid  plant  will 
be  about  $700,000. 

Calculation  of  Cost  of  Electrothermic 
Dry  Distillation  Process 

Basis,  one  ton  of  roasted  concentrate,  produced  from 
60  per  cent  green  concentrate.  Sixty  tons  roasted  con- 
centrate per  day,  or  2,000  tons  green  concentrate  per 
month.  Sixty  tons  calcine;  36  tons  coke;  12  tons  pitch 
or  asphalt  per  day.  Cost  based  on  flow  sheet.  Average 
cost  of  labor  at  $3  per  man  per  shift. 

I.    Cost  of  calcine  delivered  to  furnace  in  form  of 

baked  briquets  1  ft.  square,  27  in.  long. 
II.    Cost  of  furnacing  and  producing  metal  ready  for 
shipment. 

III.  Cost  of  material,  coke  and  pitch. 

IV.  General  expense. 
V.     Power. 

ITEM  I.    cost  ok  delivering  briquets  to  furnace 

Cost 

Per 

Ton 

Calcine 

1.  Unloading  60  tons  calcine,  36  tons  coke.  12  tons  pitch 

Twomen(a,$3 $6.00     $0.10 

2.  Crushing   36  tons  coke  and  briquets  in  eight  hours 

One  man  at  $3 $3.00 

Power  50       3.50         .06 

3.  Conveying  and  mixing  ore  and  coke,  eight  hours 

One  man  («   $3  $3.00 

Power  1.00       4.00  .07 

4.  Mixing  for  briquets,  twenty-four  hours 

Six  men  (a.  $3 $18.00 

Power  and  fuel  24.00     42.00         .70 

5.  Briquetting,  twenty-four  hours 

Six  Men  @  $3 $18.00 

Power 2.00     20.00         .33 

6.  Miscellaneous 

Two  men  <g.  $3 $6  00 

Supplies 7.00     13.00 


Total    

ITEM  II 


.22 
$1.48 


(  '  1ST  OF  FURNACING  AND  PRODUCING  METAL 
FOR  SHIPMENT 
972  briquets  =    27  charges.     Nine  retorts.     Three  condensers. 

Furnace  men 

Three  men  (n-  $6    $18 

Helpers 

Three  men  («   $3 $9 

Metal-drawers 

Three  men  @   $3 $9 

Metal  to  storehouse 

Three  men  (n   $3 $9 

Repair  gang 

Three  men  (q    $5   $15 


1.00 
$2  48 


ITEM    III.     COST  OF   MATERIAL 

Coke.     1 8  tons  «i  $5.50  ..      $99 

Spent  briquets  used  once  again. 


oX 


I  2  tons  <»  $9  00, 

ITEM  IV.     GENERA  I    l.M'l  MSB 


108     $207     $3  44 


Yardmen.'    Three ^  $< 

Taxes,  insurance  and  DjJsonlla 

Repair  supplies >0 


I       l,400kw.-hl 


I  II  \l     \      IMiWl  l: 


Caloulated  to  the  l>:i*is  of  r»n  concentrate,  aamimini  15  per  oenl  lo 

routing 
Credit  on  9  percent  extra  recovery,  1081b 


2  57 

7  00 

$15  4» 


This  tabulation  does  not  include  capital  investment 
and  amortization. 

The  Retort,  Electrolytic  and  Electrothermic 
Distillation  Processes  Compared 

The  Retort  ProetBB, — Some  metallurgists  believe  that 
the  retort  procesa  baa  reached  a  stage  where  further 
major  improvements  to  reduce  the  cost  of  production  are 
not  probable,  if  tine  la  to  maintain  Itself  as  a  cheap 
metal,  some  method  «>f  production  at  lower  cost  is  neces- 
sary.    On<*  of  the  main  items  of  COUl  in  the  retort  proc- 
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ess  is  that  of  fuel,  and  nearly  all  plants  are  situated  con- 
venient to  coal  fields  or  in  gas  districts.  Three  types  of 
retort  furnaces  are  in  use1: 

1.  The  Hegeler  producer-gas-fired  furnace. 

2.  The  natural-gas  furnace  (Hegeler  type). 

3.  The  regenerative  furnace  (Siemens  or  Neureu- 
ther) . 

Fuel  is  used  for  firing  the  retort  furnace;  for  reduc- 
ing the  zinc  oxide;  and  admixed  with  earth  loam  as  a 
luting  material.  The  fuel  consumption  per  ton  of  green 
concentrate  (not  including  the  fuel  for  calcining)  is  as 
follows : 

Reduction 
Coal  for  Coal       Luting 

Type  of  Furnace        For   Hearing,        Reduction    For  Blue    Coal,  Total, 

Lb.                     Lb.          Powder,      Lb.  Lb. 
Lb. 

Hegeler 2.860  to  4.000  coal          750              130            120  4,200  (av.) 

Naturalgas 30,000  cu. ft.  gas            750              130            120  1,000  1b. 

plus    gas 

Regenerative 2,000  coal                 750             130           120  3.000  1b. 

The  amount  of  coal  required  for  reduction  and  luting 
is  approximately  50  per  cent  of  the  weight  of  the  green 
concentrate. 

The  item  of  fuel  is  of  particular  significance,  as  it 
is  sometimes  stated  that  the  cost  of  power  for  the  elec- 
trothermic  process  for  zinc  is  prohibitive,  and  such  a 
process  is  a  possibility  only  where  cheap  hydro-electric 
power  is  available. 

The  electrothermic  process  will  require  about  1,400 
kw.-hr.  per  ton  of  green  concentrate  as  a  maximum.  In 
a  modern  power  plant  this  can  be  generated  with  2J  lb. 
of  good  coal  per  kw.-hr.,  or  3,250  lb.  of  coal  per  ton  of 
concentrate.  If  to  this  be  added  600  lb.  of  reduction  , 
fuel  required,  the  total  fuel  consumption  is  3,850  lb. 
The  cost  of  converting  fuel  into  electric  energy  will  not 
be  greater  than  burning  it  in  gas  producers  and 
furnaces,  considering  capital  expenditure  and  labor 
items.  It  is  possible  to  generate  electrical  energy  for 
0.4  to  0.5c.  per  kw.-hr.  at  the  switchboard. 

The  figures  given  below  apply  at  the  present  writing 
to  the  retort  process:  Roasting  in  Hegeler  kilns  for 
sulphuric  acid  costs  $350  per  ton  of  green  concentrate, 
Missouri  60  per  cent  concentrate  taken  as  standard.  The 
loss  of  weight,  or  the  shrinkage,  is  15  per  cent.  The 
loss  of  zinc  in  roasting  is  1.5  per  cent,  and  an  additional 
1  per  cent  is  lost  in  handling  between  the  unloading 
track  and  the  mixing  of  the  furnace  charge. 

The  cost  of  producing  metal  from  calcine  in  a  large, 
highly  perfected  regenerative  furnace  plant  operating  at 
full  capacity  is  $22  per  ton  of  calcine.  In  a  producer- 
gas-fired  Hegeler  furnace  it  is  $23  to  $24  per  ton. 
Natural-gas  furnaces  have  at  present  few  advantages 
aside  from  capital  invested  over  the  regenerative  type, 
on  account  of  the  increasing  cost  of  gas.  The  costs  cover 
all  charges,  including  amortization.  In  the  zinc-smelt- 
ing districts,  common  labor  costs  30c.  to  35c.  per  hour, 
and  the  average  cost  of  labor,  skilled  and  unskilled,  is 
approximately  $3.35  per  eight-hour  shift.  On  Jan.  15, 
1922,  the  price  of  Joplin  60  per  cent  concentrate  was 
$28  per  ton  and  the  freight  rate  to  certain  Illinois  smelt- 
ing points  was  224c.  per  100  lb. 

In  1913  the  cost  of  a  retort  plant  of  the  best  type,  com- 
plete, with  a  capacity  of  2,500  tons  of  green  concentrate 
per  month,  was  as  follows:  Two  Hegeler  kilns  and  acid 
plant  and  four  regenerative  zinc  furnaces  (including  all 
equipment),  $1,300,000.  At  present  prices  the  cost 
would  be  about  $2,000,000. 


2For  a  concise  brief  discussion  of  the  retort  process  see  F.  E. 
Pierce.  "The  Zinc  Smelter  of  Today."  Proc.  Eng.  Soc.  of  West 
Penn..  32,  20.     1916. 


The  recovery  of  metal  in  the  retort  process  is  depend- 
ent on  the  nature  of  the  ore  and  the  care  and  skill  of 
the  labor  employed.  On  Missouri  60  per  cent  green  con- 
centrate containing  1,200  lb.  of  zinc,  a  recovery  of  86 
per  cent,  or  1,032  lb.,  represents  good  work.  This  is 
made  up  of  a  recovery  of  88  per  cent  in  the  distilling 
furnace,  and  allows  for  a  2*  per  cent  loss  in  roasting. 

The  Electrolytic  Process.3 — I  have  no  information  on 
the  electrolytic  process  except  as  gleaned  from  the  cur- 
rent literature.  The  process  for  low-grade  (35  per  cent 
zinc)  complex  Butte  ores  consists  essentially  of  the  fol- 
lowing steps : 

1.  Roasting. 

2.  Leaching. 

3.  Purification  of  solution. 

4.  Electrolytic  deposition. 

5.  Melting  and  casting. 

6.  Production  of  zinc  dust  used  for  purification  of 
solution. 

7.  Recovery  of  lead  and  copper  in  residues. 

8.  Recovery  of  zinc  from  zinc-bearing  slag  from  7. 

It  is  understood  that  the  management  of  the  Ana- 
conda plant  at  Great  Falls  has  under  consideration  the 
addition  of  the  eighth  step.  A  study  of  the  flow  sheet  of 
the  electrolytic  process  reveals  its  relative  complexity  as 
compared  to  the  proposed  electrothermic  process.  In  the 
electrothermic  process  no  provision  is  made  in  the  de- 
scription for  treatment  corresponding  to  7  above — 
namely,  that  for  the  recovery  of  lead  and  copper  in 
residues;  but  the  treatment  will  be  simpler  than  in  the 
electrolytic  process,  for  the  residue  will  contain  no  zinc 
and  will  be  in  the  form  of  high-ash  coke,  which  can  be 
smelted  in  the  lead  blast  furnace  into  bullion  and  matte. 
The  accompanying  table  gives  figures  for  power  required 
for  the  electrolytic  and  the  electrothermic  processes. 

POWER  CONSUMPTION  F(  >R   PRODUCING  ZINC 
ELECTROLYTICAI.l.Y  AND  EI.ECTRI  ITHERMICALLY  (a) 

Kw.-Hr. 
Kw.-Hr.      Kw.-Hr.    Per  Tun  < "if 
Method  Per  Lb.       Per  Ton  60^    Cone. 

Of   Zinc       Of  Zinc    =  1.200  Lb. 
Zinc 
Theoretic  figure  for  electrolysis  from  sulphate 

sol.... 0.7367         884 

Theoretic    figure    for    electrothermic    briquet 

process ..  I,372(i>l 

Electrolytic  at  Martinez  (high  current  density)  1.77  3.540  2.024 

Electrolytic  at  Anaconda  (low  density.) 1.50      f      3,000  1.800 

I      3.250  i   1,950 

t  A.C. 

Electrothermic  dry  distillation 1.17  2,340  1.400 

1.635(c) 
1,750(0 

Electrothermic  smelting  Sweden 4,000  2.400 

(a)  Figures  are  for  deposition  from  solution,  and  for  the  electric  distillation  only. 
(6)  Of  this  378  kw.-hr.  may  be  recovered  from  the  spent  hot  briquets  by  re- 
cuperation. 

(c)  East  St.  Louis  plant. 

The  Electrothermic  Process.  —  The  electrothermic 
process  will  consume  20  to  40  per  cent  less  power  than 
the  electrolytic  process.  At  Great  Falls,  the  recovery  of 
zinc  on  35  per  cent  zinc  concentrate  high  in  iron  and 
lead  is  80  per  cent.  Frederick  Laist  makes  the  state- 
ment that  on  high-grade  Missouri  concentrate,  92  to  95 
per  cent  of  the  zinc  can  be  recovered.  The  electro- 
thermic process  will  make  a  recovery  of  94  to  96  per  cent 
on  all  types  of  ores.  In  his  address  on  electrolytic  zinc 
before  the  American  Zinc  Institute  in  May.  1921,  Mr. 
Laist  makes  the  following  statements: 

"With  the  development  of  the  process  and  the  extension 
of  our  operations,  my  optimism  as  to  the  future  of  electro- 
lytic  zinc   has    steadily   grown,    until   now   I   am    not   sure 

3Laist,  Frick,  Elton  and  Caples.  •Electrolytic  Zinc  Plant  of  Ana- 
conda Copper  Min.  Co."  Trans.  A.  I.  M.  E.,  64.  699.  F.  Laist, 
"Present  and  Future  Possibilities  of  Electrolytic  Zinc."  Bui.  Am. 
Zinc  Inst.,  4,  No.  6,  7,  8  :  79.  W.  R.  IngaUs,  "Electrometallurgy 
of  Zinc."  Trans.  Am.  Electrochem.  Soc.  Sept.  29,  1921.  H.  B. 
Hanley.    "Electrolytic   Zinc  Methods."   3/ in  &   Sci.   Press,  Vol.    121, 
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but  that  we  will  yet  see  electrolytic  plants  operating  on 
high-grade  concentrate  and  actually  producing  their  power 
by  the  combustion  of  coal  or  oil  or  gas. 

"This  statement  may  seem  somewhat  extreme,  but  it  is 
based  on  the  following  general  premises: 

"1.  The  fuel  required  for  distillation  and  reduction  of  a 
ton  of  zinc  in  a  modern  retort  plant  will,  when  burned  in 
an  efficient  modern  plant,  generate  sufficient  electric  energy 
to  deposit  a  ton  of  zinc  from   sulphate   solution. 

"2.  The  labor  required  for  producing  a  ton  of  zinc  elec- 
trolytically  from  a  given  concentrate  will  be  no  more  than 
one-third  the  labor  required  by  the  furnace  method. 

"3.  The  total  investment  required  to  produce  a  ton  of  zinc 
electrolytically  will,  in  general,  be  little,  if  any,  greater 
than  by  distillation — it  being  assumed,  of  course,  that  both 
plants  are  constructed  with  a  view  to  permanence. 

"4.  The  great  purity  of  electrolytic  zinc  and  the  desirable 
qualities  which  it  possesses  by  reason  of  its  purity  will,  as 
they  become  better  known,  give  electrolytic  zinc  a  distinct 
advantage  on  the  market  to  the  detriment  of  less  pure 
grades  of  zinc. 

"While  the  correctness  of  the  above  premises  has  not  been 
absolutely  proven,  I  have  from  time  to  time  come  into  pos- 
session of  data  which  lead  me  to  believe  that  in  the  main 
they  are  not  far  off.  An  accurate  comparison  can,  of 
course,  only  be  made  where  all  local  conditions  are  known, 
such  as  character  of  ore  to  be  treated,  cost  and  kind  of 
fuel,  unit  construction  costs,  etc." 

In  comparing  the  electrolytic  and  electrothermic  dry 
distillation  processes  in  the  light  of  the  four  items  of 
Mr.  Laist's  statement,  I  believe  the  following  is  true : 

1.  The  fuel  or  the  power  required  for  electrothermic 
distillation  is  20  to  40  per  cent  lower  than  for  the  elec- 
trolytic process. 

2.  The  electrothermic  will  not  use  more  labor  than 
the  electrolytic  process,  and  probably  less. 

3.  The  investment  for  an  electrothermic  plant  is 
about  one-half  that  for  the  electrolytic. 

4.  The  electrothermic  zinc  will  be  of  the  same  grade 
as  is  made  in  the  retort  plant,  but,  with  the  increase  in 
the  production  of  electrolytic  zinc,  the  latter  probably 
cannot  maintain  a  premium  in  the  market. 


Metallurgical  Operations  of  Nevada 
Consolidated  in  1921 

Changes  in  the  mill  flow  sheet  made  in  1920  were 
followed  by  better  work  in  the  three  months  of  1921 
operation,  according  to  the  annual  report  of  the 
Nevada  Consolidated  Copper  Co.,  operating  at  McGill, 
Nf-v.  The  milling  cost  given  in  the  following  table 
is  the  net  operating  cost,  including  all  overhead  except 
depreciation  and  taxes: 
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Total  tonnage  milled   in    l'.'JI  192,646  dry   tons, 

averaging  1.49  per  cent  copper,  compared  with  2.568,588 
dry  tons,  averaging  1.45  per  cent  copper,  in   1920. 

The  principal  changes  which  were   made  to  increase 

efficiencies  included  the  substitution  of  ball  mills  and 

Dorr  cla    ifiers  for  rolls,  screens,  and  hydraulic  classi- 

and    flotation    machines    and    tables,    instead    of 

vannors  and  tables,     This  was  described   In  the  Mining 

of  Sept  8,  1921, 
improvement     to  the  routing  furnaces  included  the 

substitution  of  specially  designed  tilt-  hearths  for  the 
old  brick  hearths.    Two  of  the  reverberatories  were  re- 


designed and  rebuilt.  No.  2  furnace  is  now  134  x  27  ft. 
interior  dimensions,  with  an  expected  charge  capacity 
of  780  tons  daily;  No.  5  is  134  x  244  ft.,  of  over  700 
tons'  estimated  daily  capacity.  Four  1,600-hp.  waste- 
heat  boilers  will  be  connected  in  parallel  to  each  of 
these  enlarged  furnaces.  Reverberatory  performance 
for  the  last  four  years  is  shown  as  follows,  in  solid 
tons  of  charge  per  100  sq.ft.  of  hearth  area:  1918, 
19.64;  1919,  18.21;  1920,  21.60;  1921,  21.20.  Coal-dust 
firing  continued  satisfactory,  the  Holbeck  system  being 
used.  Powdered  coal  is  also  used  under  the  power- 
house boilers  because  of  economies  over  the  stoking 
system. 


Fast  Shaft  Sinking  at  Oatman 

Advance  Per  Day  8  Ft.  3  In.,  Working  Three  Shifts 
— Clipper  Drills  Used 

By  W.  F.  Boericke 

THE  Oatman  Gold  Mining  &  Milling  Co.,  of  Oatman, 
Ariz.,  recently  started  a  new  shaft,  of  17  x  7-ft. 
rock  section,  having  three  compartments  each  4*  x  5  ft. 
in  the  clear.  It  was  sunk  on  company  account  by  hand 
to  a  depth  of  46  ft.,  from  which  point  sinking  was  con- 
tinued by  contract  to  a  depth  of  300  ft. 

For  the  254  ft.  sunk  under  contract  an  average  of  8 
ft.  3  in.  was  made  per  day,  which  is  said  to  be  the 
fastest  time  ever  made  on  a  three-compartment  shaft  in 
Arizona.  Work  was  done  on  three  eight-hour  shifts, 
and  the  advance  was  2.7  ft.  per  shift. 

The  shaft  was  sunk  in  the  dry  all  the  way.  The 
formation  consisted  of  a  rather  soft  andesite,  which  lies 
above  the  green  chloritic  andesite  of  Schrader,  which 
is  the  usual  ore-bearing  formation.  The  ground  broke 
well,  but  had  to  be  timbered  throughout  with  8  x  8-in. 
wall  plates  and  end  plates,  and  6  x  8-in.  dividers.  The 
shaft  was  lagged  solid  with  2  x  12-in.  planks.  All  tim- 
bers were  brought  to  the  ground  already  cut  and 
framed. 

The  contractors,  Johnson  and  Burris,  worked  five  men 
to  a  shift  underground.  Each  shift  drilled,  shot,  and 
mucked  out  the  ground.  From  twenty-four  to  thirty 
holes  were  drilled  per  round,  the  holes  averaging  6  to 
7 h  ft.  in  depth.  Drilling  occupied  about  one  and  one- 
quarter  hours  with  three  Clipper  machines.  For 
shooting,  40  per  cent  gelatine  was  used,  fired  by  electric 
detonator  caps  with  delay  fuses.  The  entire  round  was 
drilled  and  shot  at  one  time.  An  average  of  13  lb. 
of  powder  per  foot  was  required. 

It  took  about  forty  minutes  after  shooting  for  the 
smoke  to  clear  so  that  the  men  could  return  down  the 
shaft.  An  exhaust  fan,  pulling  through  an  8-in.  pipe, 
helped  maintain  ventilation. 

The  equipment  consisted  ol  a  10-hp.  Western  gasoline 
hoist  and  a  50-hp.  gasoline  hot -point  compressor.  Drills 
were  run  at  100  lb.  pressure. 

Under  the  terms  of  the  contract,  the  contractors 
furnished  all  labor  for  breaking  ground  and  mucking: 
provided  their  own  powder,  caps  and  fuse;  placed  tin 
timbers  in  the  shaft;  and  employed  their  hoistman 
and  topman  for  dumping  Cars.     The  company  provided 

power,  timber,  steel  equipment,  and  superintendence, 

besides  sharpening  the  steel.     The  contract  price  is  said 
to  have  been  $28  per  foot. 

Credit  is  due  the  contractor  for  this  record,  which 
was  not  marred  by  a  single  accident,  as  well  as  to 
Charles  F.  Pugh,  superintendent  in  charge  of  the  work. 
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Oficina  Delaware — one  of   the  feiv  American-owned    nitrate  plants  in  Chile 

The  Supply  of  Nitrate 

Mr.  Ford's  Proposal  Calls  Attention  to  the  Vital  Importance  of  an  Adequate  Supply  of 

the  Mineral  in  Peace  as  Well  as  in  War  —  Chilean  Deposits  Are  Far  from 

Exhaustion — Synthetic  Production  a  Problem  of  Economics 


Assistant   Ed:tor 


By  A.  W.  Allen 

Engineering   and   Mining  Jour 


THE  VARIOUS  OFFERS  made  recently  to  lease 
the  Muscle  Shoals  installation  and  to  complete 
the  power  plants  near  by  have  drawn  attention  to 
a  matter  of  vital  importance — the  adequate  supply  of 
nitrogenous  fertilizer  at  a  reasonable  price  in  time  of 
peace,  and  the  provision  of  explosives  in  time  of  war. 
It  is  fortunate  that  the  development  of  the  nitrate  in- 
dustry in  the  United  States  is  essentially  a  requirement 
for  peaceful,  agricultural  progress;  it  is  merely  a  co- 
incidence that  the  plants  can  be  converted  for  the  pro- 
duction of  the  basic  requirement  for  modern  warfare. 
Mr.  Ford  has  approached  the  problem  from  a  fresh 
angle;  his  proposals,  however  visionary  they  may  ap- 
pear to  the  majority,  are  economically  sound;  he  would 
combine  the  two  industries  of  nitrate  production  and 
manufacturing  enterprise,  so  that  each  shares  a  com- 
mon power  supply,  so  that  each  is  under  the  same 
capable  management.  One  thing  is  certain:  if  Mr. 
Ford's  offer  be  accepted,  the  undertaking  will  be  carried 
out  on  a  strictly  business  basis. 

At  various  periods  during  the  war  it  was  evident 
that  Chile  was  scared  by  the  bogey  of  synthetic  nitrate. 
But  it  was  known  that  Germany  had  absorbed  enormous 
stocks  of  fertilizer  (?)  prior  to  August,  1914;  so  that, 
even  if  the  production  of  synthetic  nitrate  in  Central 
Europe  was  a  technical  success,  it  was  obvious  that 
Germany  preferred  to  be  on  the  safe  side ;  she  had  no 
intention  of  relying  entirely  on  the  output  of  her 
chemical  plants.  But  in  time  the  stock  of  natural 
nitrate  became  depleted;  and,  toward  the  end  of  the 
war,  the  Central  Empires  were  dependent  on  synthetic 
products  for  the  basis  of  the  most  important  explosives. 
Although  the  results  reflected  great  credit  on  German 
chemists  and  German  technicians,  it  was  obvious  that 


the  cost  of  production  could  not  be  reduced  below  a 
figure  that  was  almost  prohibitive.  There  is  little 
doubt  that  the  nitrate  problem  constituted  one  of  the 
fundamental  reasons  on  the  part  of  Germany  for  the 
signing  of  the  Armistice. 

It  is  interesting  to  note  that  the  Great  War  was  won 
with  Chilean  nitrate  as  the  basis  of  the  explosives  used 
by  the  United  States  and  the  Allies.  The  industry  in 
Chile,  prior  to  and  during  the  war,  was  largely  in  the 
hands  of  British  companies,  directly  and  indirectly. 
Germany's  early  efforts  to  sink  ships  of  the  Allies  that 
were  carrying  nitrate  will  be  recalled  by  the  recollection 
of  the  aggressiveness  of  von  Spee  off  the  west  coast  of 
South  America  in  1914;  but  his  success  was  short  lived. 
The  Allies  were  obtaining,  from  Chile,  all  the  nitrate 
they  needed,  and  at  a  moderate  cost. 

Before  the  United  States  entered  the  war,  work  had 
been  begun  at  Muscle  Shoals  in  connection  with  the 
erection  of  synthetic  nitrate  plants.  This  indicated  an 
urgent  national  necessity,  for  the  interest  that  Amer- 
icans had  taken  in  the  Chilean  industry  was  almost  nil. 
With  American  participation  in  the  war  the  efforts  to 
produce  synthetic  nitrates  were  increased,  but  with  no 
immediate  tangible  result.  When  it  became  necessary 
to  enter  the  conflict,  the  United  States,  with  no  appre- 
ciable interest  in  the  Chilean  industry  and  no  synthetic 
nitrate  plan  in  successful  operation,  had  to  make  over- 
tures to  Great  Britian  for  co-operation  in  the  matter  of 
a  supply  of  a  basic  product  that  was  essential  to  the  suc- 
cess of  her  arms  on  land  and  on  sea.  This  is  how  it 
happened  that  the  Great  War  was  won  with  Chilean 
nitrate. 

It  is  unfortunate,  in  a  way,  that  Chilean  nitrate  has 
been  obtainable  so  easily  in  the  United  States.     It  is 


L6 


Engineering  and  Mining  Journal-Press 


Vol.  114,  No.  1 


also  unfortunate  that  Sir  William  Crookes,  the  famous 
physicist,  should  have  prophesied  in  1898,  in  ignorance 
of  the  true  conditions,  the  early  exhaustion  of  the 
Chilean  deposits;  for  the  canard  has  been  repeated  so 
often  that  the  tendency  has  been  to  wait  until  Chile 
ceased  producing.  Then  it  would  be  justifiable  to  incur 
unlimited  expense  to  obtain  a  supply  of  synthetic  ni- 


Sampling  channel  in  the  "Caliche" 

trate.  Unfortunately  for  the  supporters  of  this  attitude, 
the  Crookes'  prophecy  has  been  proved  to  be  entirely 
erroneous.  Vasts  deposits  in  Chile  remained  untouched 
and  unexplored.  How  long  the  industry  there  will  con- 
tinue to  prosper  is  a  matter  than  cannot  be  decided  with 
mathematical  precision;  for  an  estimate  of  the  total 
amount  of  caliche  remaining  would  entail  an  enor- 
mous expenditure,  which  Chile,  naturally,  is  not  likely 
ider  as  justified. 
The  standard  technical  methods  in  vogue  on  the  pampa 
are  crude,  and  the  percentage  of  nitrate  recovered  has 
been  absurdly  low.  Vast  amounts  of  semi-treated 
material  arc  available  for  efficient  methods  when  the 
average  grade  of  the  total  reserves  is  such  that  large- 
scale  operation!  arc  Indicated  as  imperative.  Chile, 
r<  in  her  monopoly  of  the  world's  supply  of  this 
fertilizer,  bat  been  obtaining  the  major  portion  of  her 

al    income    from  an  export    tax.      The   results   have 

undesirable  from  the  economic  poinl  of  view,  for 

the    nitrate   operators   have   confined    their   attention   to 

rich  f  ground,  so  tl  n  of  product,  on 

Which   the  duty  has  to  be  paid    (ultimately   by  the  Con- 
sumer),   !      produced   at   a   minimum    of   expense.      Im- 
of  medium  and  low-grade  caliche  have 
ed   during  occasional   Looms,  when   the   price 
of  nitrate  has   I n   sent   skyward    by   the  action   of   the 

Nitrate  Pi  '  AMoeiation    a  trust  thai  has  suc- 

d  in  maintaining  prices  at  an  unreasonable  level, 


in  successful  defiance  of  the  periodic  scares  that  arise 
from  a  fear  that  Chile  will,  in  the  near  future,  be  faced 
with  the  competition  of  a  cheaper,  synthetic  nitrate 
product. 

Recently,  matters  reached  a  climax.  With  soaring 
prices  and  decreased  sales,  the  government  of  Chile  be- 
gan to  feel  the  pinch.  The  president,  a  man  of  ability 
and  action,  threatened  interference  with  the  operation 
of  the  industry  and  proposed  the  abolition  of  the  export 
tax,  the  suppression  of  the  Nitrate  Producers'  Associa- 
tion, and  the  sharing  of  all  profits  between  the  govern- 
ment and  the  operating  companies.  This  was  an  emi- 
nently sensible  proposal;  but  such  a  scheme  was  opposed 
by  foreign  capital.  Nevertheless,  if  put  into  effect,  it 
would  have  drawn  attention  to  the  economic  waste  to 
which  the  country's  resources  have  been  subjected  in 
consequence  of  the  profiteering  tactics  of  the  trust,  as 
well  as  to  the  lethargy  and  unscientific  attitude  of 
secrecy  that  have  characterized  the  actions  of  those  in 
control  of  the  technology  of  the  industry. 

The  question  of  policy  is  again  to  the  front  as  a 
result  of  Mr.  Ford's  somewhat  indefinite  proposal  to 
manufacture  fertilizer  for  the  American  farmer  at  a 
fair  price.  A  recognition  of  the  true  status  of  affairs 
will  act  as  a  stimulus  to  economical  production  in  the 
nitrate  industry  in  both  the  United  States  and  in  Chile; 
it  must  inevitably  lead  to  a  lowering  in  price  of  fer- 
tilizer to  the  ultimate  consumer. 


Competition  in  Potash 

On  the  subject  of  the  competition  between  the  German 
and  the  Alsatian  potash  industries  in  the  matter  of 
export  trade,  the  Journee  Indnstrielle  remarks,  accord- 
ing to  The  Review  of  the  American  Chamber  of  Com- 
merce in  France,  that  the  Germans,  and  particularly 
the  interests  that  work  for  them  abroad,  are  trying 
to  give  the  impression  that  the  Alsatian  potash  fields 
are  unable  to  compete  successfully.  Figures  are  cited 
by  the  Germans  to  show  that  they  have  200  shafts,  as 
against  only  seventeen  for  the  Alsatians,  but  on  the 
French  side  it  is  argued  that,  in  the  present  conditions 
of  the  world  market,  the  advantage  in  number  is  likely 
to  be  a  disadvantage.  The  world's  consumption  of 
potash  is  not  great  enough  to  warrant  full  production. 
In  round  figures,  the  world's  needs  annually  amount 
to  about  1,030,000  metric  tons.  Deducting  from  this 
the  amount  needed  in  Germany  alone,  750,000  metric 
tons,  there  remains  a  total  of  280,000  metric  tons  for 
all  other  countries.  Alsace  alone  easily  can  furnish 
all  this  tonnage. 

The  movement  in  the  German  potash  industry  at 
present  is  to  reduce  the  number  of  exploitations  and 
to  close  those  mines  which  are  not  yielding  a  profit.  By 
this  means  it  is  hoped  to  develop  as  desired  the  com- 
pel it  ion  against  the  Alsatian  mines.  The  Germans, 
however,  in  the  method  of  reducing  or  suppressing 
certain  mine  productions,  arc  obliged  to  take  into 
account  the  indemnities  thus  necessitated. 

Statistics  Of  the  shipments  of  Alsatian  potash  show 
64,610  metric  tons  for  the  first  quarter  of  1922,  as 
compared  with  48,990  metric  tons  for  the  same  period 

of  last  year,  thus  Indicating  an  advance  of  about  46 

per  cent.  German  figures  also  show  an  increase,  but 
it  amounts  to  only  20.5  per  cent.  In  1921  the  Alsatian 
mines  exported  50  per  cent  of  their  production,  whereat 
the  German   mines  exported  only   16  per  cent   of  their 

production. 
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Surface-Tension  Phenomena  and  Electrostatics 

Simple  Experiments  That  Aid  in  Making  Clear  Some  of 
the  Principles  on  Which  the  Flotation  of  Minerals  Is  Based 

By  Ralph  H.  Jarvis  and  Dana  W.  Leeke 


TO  UNDERSTAND  flotation  phenomena,  a  clear 
conception  of  fundamental  physical  principles  is 
necessary.  Quoting  from  Kimball's  "College 
Physics" : 

"Attraction,  and  Repulsion. — When  the  liquid  rises 
around  floating  bodies  they  are  drawn  together  as 
soon  as  they  are  near  enough  for  the  curvature  of  the 
surface  due  to  one  to  affect  the  other.  Notice  how 
small  floating  pieces  of  wood  or  coke  cling  together  as 
soon  as  they  are  wet,  so  also  bubbles  in  a  cup  of  cocoa 
cling  together,  and  are  also  drawn  to  the  sides  of  the 
cup  where  the  surface  curves  up. 

"If  the  cup  is  filled  to  the  brim  and  enough  added 
to  make  the  surface  curve  down  slightly  at  the  edges, 
the   bubbles   will   at   once   rush   away   from   the   edge. 

"Bodies  which  are  not  wetted  and  around  which  the 
surface  curves  down  are  also  drawn  together,  but  are 
driven  away  from  bodies  around  which  the  surface 
curves  up. 

"Explanation  of  Attraction  of  Floating  Bodies. — 
When  two  small  floating  objects  are  both  wetted  the 
liquid  rises  higher  between  them  than  it  does  on  the 
outside,  as  shown  in  the  upper  part  of  Fig.  147  [Fig.  5 
in  this  text],  and  since  the  pressure  at  any  point  in  the 
liquid  higher  than  the  level  surface  is  less  than  the 
atmospheric  pressure,  the  pressure  on  the  outside  is 
greater  and  they  are  forced  together. 

"In  the  second  case  the  liquid  stands  higher  around 
the  floating  bodies  on  the  outside  than  it  does  between 
them,  and  since  the  pressure  in  the  liquid  at  points 
below  the  level  surface  is  greater  than  the  atmospheric 
pressure,  they  are  pushed  toward  each  other  in  this 
case  also. 
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"But  when  the  liquid  wets  one  and  not  the  other,  the 
surface  is  lowered  on  the  inside  of  the  wetted  one  and 
raised  on  the  inside  of  the  other  so  that  in  each  case 
the  pressure  on  the  inside  is  greater  than  on  the  out- 
side and  the  two  are  urged  apart." 

If  a  vertical  plane  were  passed  through  the  center 
of  a  bubble  floating  at  the  air-water  interface,  the  re- 
sult would  be  a  combination  of  two  projections  and  one 
depression,  as  illustrated  in  Fig.  1.  Strips  of  zinc,  tin, 
gold,  and  molybdenite,  1  cm.  long  and  1  mm.  wide,  of 
various  thicknesses,  were  used  to  demonstrate  that, 
regardless  of  chemical  composition,  substances  forming 
depressions  on  the  surfaces  of  water  attract  each  other, 


and  also  substances  forming  projections  of  water  on  the 
surface  of  water  attract  each  other. 

Experimental  Procedure  Simple 

The  metals  were  prepared  as  films.  With  care,  bend 
slightly  1  mm.  from  each  end,  strips  of  zinc,  tin,  gold 
and  molybdenite,  and  place  them  on  the  surface  of 
water  as  represented  in  Fig.  2.    Fig.  2  is  a  combination 


Attraction 
FIG.  147 


Repulsion 


Fig.  5.  Illustrating  attraction  and  repulsion 

of  two  projections  and  one  depression,  and  exhibits 
many  of  the  properties  possessed  by  a  bubble.  The 
strips  of  metal  attract  each  other,  and  may  rest  either 
as  a  continuous  straight  line,  with  projection  attract- 
ing projection,  or  lie  parallel  to  each  other  with  projec- 
tion attracting  projection  and  depression  attracting 
depression. 

If  the  strips  are  floated  as  illustrated  in  Fig.  3,  they 
are  not  attracted  to  the  meniscus.  Force  one  of  those 
which  forms  a  complete  depression  on  the  surface  of 
water  to  the  meniscus  with  a  glass  rod.  When  released 
from  the  pressure  of  the  glass  rod  the  floating  object 
immediately  recoils  from  the  meniscus  of  the  beaker. 

Zinc  shavings,  1  cm.  long,  floated  as  illustrated  in 
Fig.  2  on  the  surface  of  the  solution  in  zinc  boxes, 
are  attracted  by  hydrogen  bubbles.  The  impact  be- 
tween the  zinc  shaving  and  the  hydrogen  bubble  is  suffi- 
cient, at  times,  to  cause  the  bubble  to  break.  Transfer 
froth  bubbles  from  a  thickener  in  a  cyanide  plant  to 
a  clear  electrolyte,  and  place  a  zinc  shaving  as  illus- 
trated in  Fig.  2  in  the  near  proximity  of  the  bubbles. 
The  zinc  shaving  is  immediately  attracted.  Substances 
which,  when  placed  upon  the  surface  of  water,  form  a 
complete  depression  as  in  Fig.  3  are  repulsed  from 
bubbles  at  the  air-water  interface. 

It  is  difficult  to  float  either  metals  or  sulphides  on 
ethyl  alcohol  or  oils,  but  what  experiments  were  pos- 
sible demonstrated  that,  as  with  water,  substances 
forming  projections  attracted  each  other,  and  sub- 
stances forming  depressions  attracted  each  other,  re- 
gardless of  their  chemical  composition. 

Below  is  outlined  a  method  of  studying  the  effects  of 
over-oiling  at  the  air-water  interface.  By  using  tin 
foil,  prepare  a  combination  of  two  projections  and  one 
depression  as  in  Fig.  2  and  place  it  carefully  on  a 
beaker  partly  filled  with  water.  The  tin  foil  is  imme- 
diately attracted  to  the  meniscus  of  the  beaker.  Add 
just  sufficient  wood  creosote  to  form  a  film  on  the  sur- 
face of  the  water.  Then  withdraw  the  tin  foil  from 
the  meniscus,  and  release  it.  It  is  reattracted  to  the 
meniscus,  but  the  impact  with  which  it  strikes  the 
beaker  has  decreased  in  intensity.  On  increasing  the 
thickness  of  the  film  of  wood  creosote,  the  movements 
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of  the  tin  foil  become  dormant,  as  compared  with  its 
movements  on  distilled  water. 

In  a  recent  issue  of  the  Mining  and  Scientific  Press 
a  contributor  suggested  that  an  impact  method  of  meas- 
uring surface  tension  would  be  of  service.  It  should 
be  feasible  to  devise  an  impact  method  of  measuring 
surface  tension  by  employing  a  combination  of  two 
projections  and  one  depression. 

What  function  have  projections  and  depressions-  in 
flotation?  The  attraction  of  bubbles  for  each  other, 
or  the  attraction  by  bubbles  for  any  substance  forming 
projections  at  the  air-water  interface,  must  be  con- 
sidered in  any  theory  of  flotation.  Perhaps  in  perform- 
ing analytical  work  many  chemists  and  assayers  have 
been  troubled  with  molybdenite  and  graphite  particles 
clinging  to  the  meniscus  of  casseroles. 

Phenomena  of  Electrostatics 

A  hard-rubber  rod,  if  rubbed  vigorously  with  wool, 
possesses  a  minus  charge  of  static  electricity;  and  a 
glass  rod,  if  similarly  rubbed  with  silk,  possesses  a 
positive  charge.  If  a  hard-rubber  rod  is  not  obtain- 
able, use  a  fountain  pen. 

If  either  a  minus  or  positive  charge  of  static  elec- 
tricity is  placed  in  the  vicinity  of  a  bubble  floating  at 
the  air-water  interface,  the  bubble  is  attracted.  Place 
either  a  negative  or  positive  charge  of  static  electricity 
in  the  vicinity  of  any  substance  which  forms  a  projec- 
tion on  the  surface  of  water,  and  an  attraction  is 
noticed.  If  the  substance  forms  a  depression  on  the 
surface  of  water  it  is  apparently  repulsed  by  either 
minus  or  plus  charges  of  static  electricity.  The  same 
phenomena  may  be  seen  with  the  strips  already  men- 
tioned, used  as  in  Figs.  2  and  3. 

A  particle  of  mercury,  if  placed  upon  the  surface  of 
water,  is  apparently  repulsed  by  either  positive  or  nega- 
tive charges  of  static  electricity.  At  the  air-water 
interface,  the  majority  of  molybdenite  and  graphite 
particles  are  seemingly  attracted  by  either  plus  or 
minus  charges  of  static  electricity. 

To  observe  the  effects  of  electrostatic  action,  watch 
the  surface  of  water  carefully  while  either  minus  or 
plus  charges  of  static  electricity  are  brought  near. 
Either  will  form  a  slight  projection  on  the  water,  as 
illustrated  in  Fig.  4.  Therefore,  any  substance  which 
forms  a  projection,  or  lies  in  a  zone  of  high  pressure, 
is  attracted  seemingly  by  either  minus  or  plus  charges 
of  static  electricity.  Similarly,  any  substance  which 
forms  a  depression  or  lies  in  a  zone  of  low  pressure  at 
the  air-water  interface  is  repulsed. 

We  wish  to  thank  Walter  I..  Gibson  for  many 
thoughtful  suggestions. 


Operations  of  the  Superior  &  Boston 
Copper  Co. 

The  quarterly  report  of  the  Superior  &  Boston  Cop- 
per Co.,  for  the  three  months  ended  March  81,  1922, 
that  (luring  this  period  12.'.»'J7  tons  of  ore  was 
shipped,  averaging  4.20  per  cent  copper  and  7.66  oz.  of 
silver  per  ton.  This  contained  246,072  H>.  of  copper  and 
22. '12.",  oz.  of  silver.  All  of  the  ore  waa  shipped  to 
the  International  Smelter,  at  Miami,  Ariz.  In  addition 
to  this,  one  car  of  silver  ore  was  shipped  to  the  El 
iich  contained  1,911  oz.  of  silver.  The 
remainder    of    thi     report    is    concerned    with    mine 

development. 


The  New  Candelaria  Mill 

The  Candelaria  properties  first  flourished  in  the  late 
60's,  but  comparatively  recent  discoveries  of  new  ore- 
bodies,  and  metallurgical  developments  which  have 
made  ore  out  of  what  was  once  waste,  have  led  to  the 
construction  of  a  new  300-ton  milling  plant,  with  re- 
serves already  developed  sufficient  to  supply  it  for  five 
and  a  half  years.  Most  of  the  ore  that  it  is  proposed 
to  mill  averages  from  8  to  14  oz.  of  silver  per  ton, 
and  a  dollar  or  less  in  gold. 

Tests  made  by  J.  A.  Carpenter,  according  to  the  an- 
nual report  of  the  Candelaria  Mines  Co.  for  1921, 
indicated  that  an  extraction  of  about  84  per  cent  can 
be  made  on  Lucky  Hill  ores  by  fine  grinding,  cyanida- 
tion,  and  filtration,  and  5  per  cent  lower  extraction  by 
the  same  method  on  the  Northern  Belle  and  Holmes 
ores.  Tests  also  demonstrated  conclusively  that  chlori- 
dizing  with  salt  was  beneficial.  Sixty  per  cent,  or  more, 
of  the  silver  in  the  ore  is  in  the  form  of  chloride,  or 
finely  divided  sulphide,  and  cyanidation  tests  on  the 
raw  ore,  when  ground  to  12  mesh,  showed  that  this 
silver  is  extracted  rapidly  with  small  consumption  of 
cyanide. 

In  the  new  mill,  the  ore  will  be  brought  from  the 
mine  in  electrically  hauled  trains  to  a  double  crusher- 
bin,  keeping  separate  the  high-  and  medium-grade  ore. 
It  will  be  crushed  dry  to  one-half  inch,  using  a  gyratory, 
screens,  and  rolls,  and  will  be  conveyed  by  belt  to  a 
double-compartment  mill  bin.  The  mill-bin  feeders  will 
deliver  it  to  two  6  x  5-ft.  Union  Iron  Works  ball  mills 
operating  in  closed  circuit  with  Dorr  classifiers  and 
crushing  in  cyanide  solution.  The  ore  will  be  ground 
to  pass  30  mesh,  and  separated  into  two  products  by 
Dorr  bowl  classifiers.  The  slime,  which  should  be  not 
more  than  33  per  cent  by  volume,  will  be  agitated,  de- 
canted, and  filtered,  using  standard  Dorr  and  Oliver 
equipment.    The  sand  will  be  leached  in  vats. 

All  high-grade  ore  will  receive  a  chloridizing  roast 
after  cyaniding,  and  be  recyanided,  whereas  the  me- 
dium-grade ore  will  be  sent  to  waste  after  the  first 
cyanide  treatment.  The  entire  plan  is  based  upon  ac- 
cepting a  comparatively  low  recovery  of  silver  from 
the  medium-grade  ore,  but  having  a  process  so  low  in 
cost  that  the  net  result  will  be  as  if  the  more  expensive 
process  were  used  and  a  higher  recovery  of  silver 
secured.  At  the  same  time  the  mill  is  designed  so 
elastically  that  the  high-grade  ore  can  receive  a  further 
treatment   if  necessary. 

With  little  additional  equipment,  the  mill  could  treat 
500  tons,  for  all  of  the  larger  machines,  together  with 
the  conveying  and  transmission  machinery,  pipe  lines, 
pumps,  and  slime  plant,  are  considerably  oversize, 
according  to  the  report. 

The  estimated  unit  operating  costs  are  as  follows, 
tlu-  baaifl  being  108,000  tons  per  year: 

Mining:,  Including  limb,  ring  *'  "5 



Mini  in  ind     'I'  ■  «  "i. 
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Reduction,    Including   refining    

Mark<  ting  bullion    

"  -° 

Taxes,   Insurance,   administration   expense 

Royalties  $0.76  and  n  :t  ■ 

Development    

ting     

nidation     

The  average  mill  feed  is  estimated  to  run  about  $11.20 

per  ton,  the  average  recovery  67  per  cent,  the  average 

operating  cobI  $4  10  per  ton,  and  the  operating  profit 
0,000  per  year, 
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Marketing  of  Sulphur 

A  Raw  Material  That  Is  a  Constituent  of,  or  a  Necessary  Reagent  in  the  Manufacture  of, 

an  Unusual  Variety  of  Articles — Domestic  Production  from  Texas  and  Louisiana 

— Capacity  Exists  for  Over-Production — New  Uses  Sought 

By  Albert  G.  Wolf 


MORE  THAN  99  per  cent  of  the  sulphur  mined  in 
the  United  States  and  75  per  cent  of  the  world's 
production  comes  from  three  mines  on  the  Gulf 
Coast.  In  the  order  of  their  present  and  probable 
future  importance  as  sulphur  producers  these  are  the 
Texas  Gulf  Sulphur  Co.,  Matagorda  County.  Tex.;  the 
Union  Sulphur  Co.,  Calcasieu  Parish,  La. ;  and  the  Free- 
port  Sulphur  Co.,  Brazoria  County,  Tex.  These  three 
mines  supply  practically  all  the  sulphur  used  in  this 
country.  In  this  article  the  word  "sulphur"  is  used  to 
designate  crude  sulphur  or  brimstone,  and  not  sulphur 
produced  from  sulphides  of  metals.  Wherever  tons  are 
mentioned  in  connection  with  sulphur  the  unit  of 
weight  is  the  long  ton  or  2,240  lb. 

Uses  of  Sulphur  Are  Many 
It  is  no  exaggeration  to  say  that  sulphur  is  a  con- 
stituent of,  or  a  necessary  reagent  in,  the  manufacture 
of  a  large  proportion  of  the  articles  in  common  use 
today.  The  average  man  does  not  suspect  that  sulphur 
is  a  raw  material  in  the  making  of  the  paper  of  the 
magazine  he  buys,  the  coloring  matter,  glue,  and  photo- 
graphic reproductions  required;  of  the  motor  fuel, 
lubricant,  tires,  and  upholstery  of  the  car  he  drives; 
of  the  leather  in  his  shoes,  the  paint  on  his  house,  the 
galvanizing  of  its  screens,  the  dye  in  rugs,  the  soap  he 
washes  with,  the  preservatives  in  his  foods,  the  fer- 
tilizers ■  that  helped  grow  his  foodstuffs,  and  the 
glassware  on  his  table. 

The  list  in  Table  1,  though  probably  far  from  com- 
plete, gives  a  good  idea  of  the  multiplicity  of  specific 
uses  of  sulphur.  Every  item  either  contains  sulphur 
or  requires  sulphur  in  its  manufacture. 

TABLE  1.— LIST  OF  PRODUCTS  IN  THE  MANUFACTURE 
OF  WHICH  SULPHUR  IS  REQUIRED 

Acids,  organic  and  inorganic  Hose 

Alum  Insecticides 

Aniline  Leather 

Artificial  silk  Livestock  food 

Belting  Lubricating  oils 

Binding  medium  Matches 

Bleaching  materials  Medicine 

Celluloid  Paints 

Cements  Paper 

Chemicals  (miscellaneous)  Photo  supplies 

Dyes  Plastics  (wood  pulp) 

Ebonite  Poison  (rat  and  other) 

Elastics  Preservative  for  food 

Explosives  Reagents,  laboratory 

Fabrics  Rubber  products 

Fertilizers  Shoe  polish 

Films,  moving  picture  Soap 

Fire  extinguishers  Sodium  thiosulphate 

Fireworks  Steel  (pickling  I 

Fumigating-  reagents  Storage  batteries 

Fungicides  Sugar 

Gasoline  Textiles 

Galvanized  iron  Tires 

Glue  Weed  killer 
Glycerine 

The  industries  that  use  sulphur  most  are  those  which 
burn  it  to  form  sulphur  dioxide,  and  employ  that  gas 
in  their  operations.  These  account  for  75  per  cent  of 
the  sulphur  consumption  in  this  country;  the  principal 
ones  are  the  sulphuric  acid,  paper,  chemical,  and 
fertilizer  industries. 

The  industries,  in  the  order  of  their  importance,  that 
purchase  sulphur  as  a  "raw  material"  are: 


1.  Acid  phosphate. 

2.  Paper. 

3.  Chemicals  (other  than  sulphuric  acid). 

4.  Sulphuric  acid  (other  than  for  industries  enu- 
merated in  this  list) . 

5.  Agriculture  (other  than  acid  phosphate). 

6.  Rubber. 

7.  Galvanizing. 

8.  Explosives. 

This  order,  of  course,  is  subject  to  change  from  time 
to  time ;  and  data  for  a  more  detailed  tabulation  of  the 
sulphur-using  industries  are  difficult  to  obtain.  Fur- 
thermore, some  of  the  industries  are  so  interrelated 
that  it  is  difficult  to  segregate  the  figures  of  consump- 
tion. The  manufacture  of  sulphuric  acid,  under  Item  4 
above,  is  by  far  the  most  important  sulphur-consuming 
industry  in  the  United  States. 

Geographic  Distribution  of  Consumption 
Gulf  Coast  sulphur  is  practically  without  a  competi- 
tor, at  the  present  time,  in  the  United  States;  and  it 
is  acquiring  a  foothold  in  the  European  market,  despite 
the  much  more  favorable  geographic  location  of  the 
Sicilian  deposits.  Today  the  Sicilian  mines  are  sup- 
plying chiefly  only  those  countries  bordering  on,  or 
readily  reached  from,  the  Mediterranean  Sea. 

Sulphur  is  sold  to  consumers  in  almost  all  the  eastern 
and  southeastern  states,  most  of  the  central,  and  some 
of  the  western  states;  likewise  in  several  provinces  of 
Canada  and  states  in  Mexico.  In  the  United  States,  by 
far  the  largest  proportion  is  sold  east  of  the  Mississippi 
River.  The  major  buyers  may  be  divided  roughly  into 
three  groups:  The  paper  manufacturers  of  the  New 
England  states  and  eastern  Canada,  the  chemical  manu- 
facturers of  the  eastern  states,  and  the  acid  phosphate 
manufacturers  of  the  southeastern  states. 

Lesser  groups  consist  of  the  various  industries  of  the 
Great  Lakes  region;  the  zinc,  powder,  and  chemical 
companies  of  the  central  states ;  the  powder,  pulp,  and 
spray  manufacturers  of  the  Pacific  Coast ;  and  various 
industries  of  British  Columbia.  Some  shipments  reach 
South  Africa,  the  Hawaiian  Islands,  and  Australia. 

The  Mines  Are  the  Principal  Marketing 
Points 

The  primary  marketing  points  are  the  three  mines. 
From  these,  shipments  are  made  directly  to  consumers. 
Secondary  marketing  points  are  the  Gulf  ports  of  Gal- 
veston, Texas  City,  and  Sabine,  from  which  shipments 
are  made  to  various  foreign  countries;  and  the  Atlantic 
Coast  ports,  whence  shipments  are  again  made  by  rail. 

The  three  primary  marketing  points  are  Gulf  and 
Freeport,  in  Texas,  and  Sulphur,  in  Louisana.  Gulf  is 
served  by  a  short  private  branch  railroad,  connecting 
with  the  Gulf,  Colorado  &  Santa  Fe  R.R.  Sulphur  is 
served  by  two  railroads,  the  Southern  Pacific  and  the 
Kansas  City  Southern.  Both  of  these  railroads  are 
connected  with  the  mine  by  the  Union  Sulphur  Co.'s 
subsidiary,  the  Brimstone  Railroad  &  Canal  Co.     This 
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meets  the  Southern  Pacific  at  Brimstone  Junction,  one 
mile  south  of  Sulphur,  and  the  Kansas  City  Southern 
at  Lockport  Junction,  six  miles  east  of  the  mine.  Free- 
port  is  on  the  Houston  &  Brazos  Valley  Ry.,  which 
connects  with  the  International  &  Great  Northern  and 
the  St.  Louis.  Brownsville  &  Mexico. 

The  secondary  points  of  shipment  are  Sabine,  Tex., 
from  which  port  the  Union  Sulphur  Co.'s  sulphur  is 
exported;  Texas  City  and  Galveston,  where  sulphur 
from  the  Texas  Gulf  Sulphur  Co.  and  the  Freeport 
Sulphur  Co.  is  loaded  for  foreign  export  or  for  the 
water  haul  to  the  Atlantic  ports;  and  Freeport  itself. 
At  the  latter  port,  however,  full  cargoes  cannot  always 
be  loaded,  on  account  of  the  shallowness  of  the  Brazos 
River.  On  the  Atlantic  Coast  the  chief  distributing 
points  are  New  York,  Baltimore.  Portland  and  Sears- 
port.  Me.,  and  Quebec,  Que.;  on  the  Pacific  Coast,  Port- 
land. Ore.,  and  Vancouver.  B.  C. ;  and  in  Europe.  Mar- 
seilles. Manchester,  Hamburg,  and  Gothenburg.  At 
present  the  Texas  Gulf  Sulphur  Co.  is  building  at  Gal- 
veston concrete  storage  bins,  of  30,000  tons'  capacity, 
and  loading  equipment  capable  of  placing  a  steamship 
cargo  on  board  in  eight  hours. 

Probable  World  Consumption  1,000,000  Tons 
per  Year 

In  the  past  the  annual  consumption  of  sulphur  has 
been  variable.  As  only  three  years  have  passed  since 
the  war,  three  abnormal  years,  and  as  complete  sta- 
tistics are  not  yet  available  for  1921,  it  is  difficult  to 
form  an  estimate  of  future  requirements.  It  is  prob- 
ably safe  to  say  that  the  normal  consumption  in  the 
United  States  and  Canada  will  be  750.000  tons  per 
year,  and  by  the  rest  of  the  world  250,000  tons  of 
Coastal  sulphur. 

The  fluctuations  in  the  demand  for  sulphur  are  of 
two  kinds,  yearly  and  seasonal.  The  former  is  influ- 
enced chiefly  by  general  business  conditions.  A  good 
idea  of  this  yearly  fluctuation  is  obtained  from  Table  2, 
adapted  from  Mineral  Industry,  Vol.  29. 

TABLE]    STATISTICS  Ol   SULPHUR  PRODUCTION 

Pl-cduction    En 
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1918 
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1919 

678.257 

10.252.000 
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1920 
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1.517.625 
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Statistics  fur  1921  undoubtedly  will  show  an  increase 
in  domes)  ;■  m  over   1920,  and  a  considerable 

falling  off  in  consumption.     The  above  table  shot 
accumulation  of  sulphur  in  the  I  h  the 

•ion  of  the  yean  1916  and  1920.  At  present  the 
available  supply  in  stockpiles  is  approximately  2,000,000 
• 

i   fluctuation!  in  demand  are  not   great   except 
in  a   few  industries.     The   most    important  of  th< 

iper-pulp  industry.    Many  of  the  null-  accumulate 

their  supply  during  the  rammer  months  because  "f  the 
closing  of  navigation  later  by  ice.  Acid-phosphate 
mair  en   16  per  rent  and  20  pet- 

cent  of  the  tol   '  sulphur  mined  in  the  United 
their   prod  I    largely   during   the  early   spring 

months,  their  manufacturing  md  consequently 


their  purchasing  of  sulphur,  is  most  active  in  the  fall 
and  winter  months. 

Product  Is  Almost  Pure 

Sulphur  producers  today  might  safely  guarantee  to 
deliver  sulphur  that  is  99.7  per  cent  pure  on  a  moisture- 
free  basis.  As  a  matter  of  fact,  most  of  the  sulphur 
sold  is  even  more  nearly  pure  than  that.  Impurities 
usually  considered  are  moisture  and  ash,  and  sometimes 
oil.    Their  influence  may  be  summarized  as  follows  : 

Moisture. — No  claim  is  made  by  the  buyer  on  ac- 
count of  moisture  unless  it  runs  more  than  0.5  per 
cent,  and  then  only  for  weight.  Most  crude  sulphur  is 
sold  on  a  basis  of  99.5  per  cent  pure  if  moisture-free. 

Ask. — This  varies  from  0.01  per  cent  to  0.03  per  cent, 
as  compared  with  over  5  per  cent1  in  some  of  the 
Sicilian  sulphur.  This  minute  quantity  in  no  way  in- 
terferes with  the  burning  quality  of  the  sulphur,  and 
in  fact  is  too  small  to  be  considered  even  when  ground 
sulphur  is  used  directly  in  various  industries. 

0(7. — This  may  be  present  in  the  sulphur  in  quanti- 
ties varying  from  a  trace  to  0.2  per  cent.  The  higher 
percentage  is  quite  uncommon  and  is  present  only  in 
the  first  sulphur  from  a  new  field.  Most  sulphur,  as 
produced,  contains  from  0.01  per  cent  to  0.04  per  cent 
of  oil,  and  this  amount  does  not  cause  any  trouble  in 
burning.  When  from  0.1  per  cent  to  0.2  per  cent  oil 
is  present,  the  sulphur  burns  with  difficulty  in  the  sta- 
tionary type  of  burner,  for  the  oil  unites  with  the 
sulphur,  forming  an  asphaltic  film  over  the  surface  that 
extinguishes  the  flame.'  In  the  rotary  and  cascade 
types  of  burners,  it  is  stated,  sulphur  containing  up  to 
0.2  per  cent  of  oil  can  be  burned. 

Little  crude  sulphur  is  sold  under  specifications  re- 
quiring special  sizing.  When  it  is,  simple  screening  is 
employed,  and  the  product  is  shipped  in  bulk  in  carload 
lots  or  in  sacks.  Sacked  sulphur  is  sometimes  ordered 
if  there  are  no  unloading  facilities  at  the  port  of 
debarkation. 

Color  Not  a  Reliable  Guide  as  to  Purity 

Some  customers  prefer  light-colored  sulphur.  This 
has  its  origin  in  the  fact  that  sulphur  containing  oil  is 
sometimes  of  a  dark  shade.  It  is  not  safe,  however,  to 
judge  the  purity  by  the  color  alone,  for  a  fairly  dark- 
colored  piece  may  be  purer  than  one  of  a  lighter  shade. 

No  attempt  will  be  made  here  to  discuss  in  detail  the 
methods  of  refining  sulphur,  but  this  article  would  not 
mplete  without  a  brief  description  of  some  of  the 
kinds  of  treated  sulphur. 

Commercial  Flour  Sulphur. — This  is  run-of-mine  sul- 
phur that  has  been  ground  and  sized.  Good-grade 
Commercial  flour  sulphur  should  contain  at  leasl  '.'">  per 
Of  minus  100-mesh  material,  and  a  good  percentage 
Of  minus  2<Hi  mesh.  This  is  used  wherever  sulphur  dust 
equired;  for  example,  in  dusting  fruit  trees  and 
vines  to  kill  fungus  growth,  mildew,  and  for  similar  pur- 

for  treating  soils  to  check  the  growth  of  ]• 
scab     fungus;      in     making     insecticide    powders,    and 
fertiliser    mixtures;    in   cattle    and   sheep   dips ;    in    live- 
stock salts;    and  in  '•conditioning  powders"  for  hogs. 

mmercial  Hour  sulphur  is  usually  shipped  in  burlap 

sacks  containing  about    100  lb.   net.     The  sacking  is 

either  double  or  single. 

'"The   Production   <>f  Sulphur  and   PyrtU   In    It  It,"   b]    W.  ''. 
I     Mineral  Resource*,  1910.  V    S    geological  Survei 

V:    ,.,,  .       |]  \ ■■  ■  ■     an    Sulphur    ti 

C    i:  . 
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Flowers  of  Sulphur. — Sulphur  sublimed  in  a  room  of 
large  volume  and  caught  in  the  dust  form.  This  is 
practically  100  per  cent  pure,  or  about  the  same  degree 
of  purity  as  the  best  crude.  It  is  used  largely  for 
medicinal  purposes,  and  in  France  for  dusting  grape 
vines. 

Roll  Sulphur. — Sulphur  that  has  been  vaporized  and 
caught  in  a  small  hot  receptacle  in  the  molten  state  and 
then  cast  into  sticks.  This  is  used  in  fumigating 
houses,  ships'  bottoms,  and  wine  casks.  Roll  sulphur 
is  shipped  in  barrels  of  333  lb. 

An  especially  fine  sulphur  is  called  "superfine."  re- 
ferring to  mesh,  not  purity.  This  may  be  either 
superfine  commercial  or  superfine  refined. 

Other  forms  of  ground  sulphur  are  those  for  use  in 
the  petroleum  industry,  in  the  treatment  of  food  prod- 
ucts and  in  the  rubber  industry.  For  the  petroleum 
industry  the  sulphur  must  pass  a  60-mesh  screen.  For 
treating  food  products,  such  as  nuts  and  dried  fruits, 
the  sulphur  is  usually  ground  refined — i.e.,  either 
ground  roll  sulphur  or  ground  concretions  that  form 
in  the  subliming  chambers  in  the  making  of  flowers  of 
sulphur.  The  rubber  industry  requires  a  finely  ground 
product  containing  a  minimum  of  impurities  and  with 
z.  maximum  of  solubility  in  carbon  bisulphide.  Rubber- 
goods  manufacturers  have  different  requirements  as  to 
fineness,  purity,  quality  (whether  refined  or  not),  solu- 
bility, or  other  characteristics.  Sulphur  for  this 
industry,  whether  refined  or  not,  must  be  cooled  slowly 
in  large  receptacles  and  allowed  to  "cure"  for  some  time, 
so  that  the  crystals  will  assume  the  orthorhombic  form, 
to  meet  the  requirements  of  solubility. 

Shipments  Vary  Widely  as  to  Size 
Shipments  of  crude  sulphur  are  made  in  any  quan- 
tity. They  vary  in  size  from  special  lots  of  a  few 
hundred  pounds,  shipped  in  sacks,  to  lots  of  several  car- 
loads and  even  whole  steamship  cargoes.  Generally 
speaking,  the  minimum  car  lot  is  the  smallest  shipment 
made.  The  amount  shipped  in  sacks  is  almost  negligible. 
Sulphur  is  sold  by  the  long  ton  of  2,240  lb.,  f.o.b. 
mines  or  ex  vessel  Atlantic  seaboard.  Export  sulphur 
is  largely  sold  f.o.b.  Gulf  ports. 

Problem  Is  to  Enlarge  the  Market 
The  great  marketing  problem,  of  the  sulphur  pro- 
ducer is  to  find  an  outlet  for  a  sufficient  tonnage  of 
his  product  to  permit  operating  at  a  profit  when  selling 
at  a  price  per  unit  that  will  make  the  crude  sulphur 
more  desirable  than  pyrite.  The  potential  production 
of  the  Gulf  Coastal  mines  is  2,500,000  tons  per  year, 
whereas  the  actual  production,  at  present,  is  not  over 
half  that.     In  the  near  future  the  largest  annual  con- 


throat"  tactics,  which  would  lead  to  the  undoing  of  all 
of  them.  The  market  is  not  influenced  by  middlemen, 
because  almost  all  crude  sulphur  is  sold  directly  by 
the  producer  to  the  consumer. 

The  one  great  influence  on  the  price  of  sulphur,  in 
addition  to  the  general  demand,  is  the  price  of  pyrite. 
Sulphur  is  in  direct  competition  with  pyrite  in  the  acid- 
making  industry  of  the  United  States  and  Europe  and 
in  the  paper-pulp  industry  of  the  Scandinavian  coun- 
tries. One-half  the  1,000,000  tons  sold  in  this  country 
in  1920  was  used  in  sulphuric-acid  manufacture.  It 
is  possible  that  sulphur  from  the  United  States  may 
replace  pyrite  to  a  greater  extent  than  at  present  in 
the  manufacture  of  sulphuric  acid  in  Europe. 

Price  Range 

The  price  of  sulphur  from  1909  through  1915  was 
about  $18  f.o.b.  mines  and  $22  ex  vessel  New  York. 
During  the  war  sulphur  sold  as  high  as  $35  in  New 
York  and  quite  generally  for  $22  at  the  mines.  This 
unusual  difference  was  due  to  the  necessity  of  shipping 
by  all-rail  routes.  In  1919  the  price  dropped  to  $15 
to  $16  at  the  mines,  and  $20  at  Atlantic  ports.  At 
the  present  time  the  price  is  about  $14  to  $16  f.o.b. 
mines  per  ton  of  2,240  lb.,  and  $18  to  $20  ex  vessel, 
Atlantic  seaboard.  This  is  much  below  the  pre-war 
average,  and  the  post-war  price  shrinkage  is  consider- 
ably greater  than  the  average  of  other  basic  raw 
materials. 

In  addition  to  the  influence  exerted  by  the  price  of 
pyrite,  the  price  of  sulphur  is  naturally  influenced  by 
general  demand,  but  to  a  lesser  extent.  The  amount 
of  sulphur  sold,  rather  than  the  price,  is  an  excellent 
barometer  of  industrial  conditions  because  of  its  wide- 
spread use. 

Price  is  not  influenced  by  quality,  because,  as  already 
pointed  out,  all  sulphur,  as  produced  on  the  Gulf  Toast, 
has  much  the  same  quality;  it  is  pure  enough  to  meet 
the  most  exacting  specifications  for  crude  sulphur. 

Table  2  shows  the  yearly  average  price  of  sulphur 
from  1909  to  1920.  These  figures  were  computed  from 
the  United  States  shipments  and  total  values  given 
in  Mineral  Industry.  The  price  for  1915  seems  low 
and  that  for  1919  abnormally  high.  Statistics  for  1921 
are  not  yet  available. 

Table  3,  from  Mineral  Industry,  Vol.  29,  gives  the 
exports  and  imports  of  all  classes  of  sulphur  of  the 
United  States,  and  shows  clearly  that  foreign  competi- 
tion has  no  influence  on  the  price  in  this  country  now. 

The  efficient  methods  of  production  which  have 
enabled  the  American  producer  to  compete  successfully 
with  pyrites,  both  domestic  and  Spanish,  in  certain  in- 
dustries,  have  also  made   it  possible   to   invade  to  an 


TABLE  3— SULPHUR  EXPORTS  AND  IMPORTS  OF  THE  UNITED  STATES 


Kind  of  Imports 
Refined 

Tons 

21.510 

425 

455 

66 

Value 

$364,787 

18,408 

15,020 

12,940 

Tons 
973 

37 

Value 
$20,176 

9,164 

Total 

Exports   

22,456 
128,755 

$404,784 
$2,505,857 

1,010 
152.736 

$29,340 
$3,500,819 

Value 
$1,997 


Value 
$1,722 


sumption  of  American  sulphur,  both  domestic  and  for- 
eign, that  can  be  expected  is  approximately  1,000,000 
tons. 

In  addition  to  this  main  problem  each  producing  com- 
pany has  its  own  individual  problem  in  obtaining  its 
share  of  the  sulphur  trade  without  resorting  to  "cut- 


increasing  extent  the  European  market,  formerly  sup- 
plied entirely  by  the  Sicilian  mines. 

The  portion  of  the  United  States  in  which  domestic 
sulphur  is  most  likely  to  be  compelled  to  meet  success- 
ful foreign  competition  is  the  Pacific  Coast.  Prior  to 
the  war,   Japan   supplied  this   territory,   and   sold   sul- 
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phur  in  San  Francisco  and  Portland  for  as  low  as  $17. 
It  is  rumored  that  the  Japanese  producers  will  again 
invade  the  Pacific  Coast  states  and  western  Canada, 
and  if,  with  her  cheap  labor  and  low  ocean  freight  rates 
($3  to  S4  per  ton),  they  can  duplicate  their  pre-war 
prices,  the  domestic  producer  will  be  compelled  to  re- 
duce his  present  prices,  which  are  about  $24  at  Pacific 
Coast  points.  Railroad  rates  from  the  Gulf  States  to 
San  Francisco  are  excessive,  being  about  $17  per  long 
ton,  and  the  ocean  freight  rate  is  $8  plus  terminal 
charges  at  ports  of  unloading  and  loading.  On  the 
other  hand,  the  Japanese  market  is  protected  by  a  high 
tariff.  Nevertheless,  the  lowest-cost  producers  in  the 
Gulf  Coast  region  mby  attempt  to  export  to  Japan  in 
competition  with  the  sulphur  produced  in  that  country. 


The  Mineral  Resources  of  Ireland 

Old  Workings,  Now  Abandoned,  Indicate  Possi- 
bilities of  Metal  Production — Chief 
Wealth  in  Non-Metallics 
By  E.  P.  Rathbone 

WITH  possibly  the  exception  of  coal,  the  mineral 
resources  of  Ireland  are  equal  to,  if  not  superior 
to,  those  existing  within  Great  Britain,  but  they  have 
never  been  systematically  exploited,  and  when  prospect- 
ing has  been  carried  out  it  has  always  been  impeded  by 
want  of  capital  and  scientific  and  practical  knowledge 
wherewith  to  conduct  such  operations.  In  the  early  60's 
there  was  a  regular  "boom,"  but,  as  usual,  the  company 
promoters,  not  the  miners,  got  the  money,  and  the  sub- 
scribing public  received  the  usual  beautifully  designed 
share  certificates  with  which  they  could  paper  their 
walls. 

The  geological  conditions  in  Ireland,  which  are 
/argely  represented  by  the  older  or  Paleozoic  formations, 
from  the  Carboniferous  to  the  Silurian  and  even  more 
ancient  formations,  are  found  in  all  the  wild  mountain- 
ous districts.  It  is  in  these  formations  that  a  small 
amount  of  prospecting  work  was  done,  most  of  it  in  a 
desultory  manner,  in  past  ages,  dating  back  even  to  those 
romantic  days  when  shields  of  the  knights  were  made  of 
solid  silver  and  crowns  of  Irish  kings  of  gold,  and  there 
were  mints  for  making  money.  Then  surely  it  was  not 
poor  old  Ireland!  At  another  period  there  were  large 
iron  works,  and  even  at  this  present  day  bog  iron  ore  is 
mined  and  used  large!  absorbent.     There  is 

some  excellent  hematite  ore  in  the  northern  counties.  BO 
good  that  the  Barron  Haematite  Co,  at  one  time  worked 
it.  but  the  lack  of  cheap  transport  caused  its  abandon- 
ment. What  Ireland  wants  is  economic  road  and  rail 
transport   ti  ially  in  the  west  and  south 

land. 

Probably  the  richest  mineral  regions  are  to  be  found 
in  Wexford,  in  the  vale  of  Ovoca,  where  mining  has 
long  Ikcii  carried  on  and  where  large  quantities  of  lo-.v- 

i  cent  copper  on  are  to  be  found,  which  under 

■   economic  conditions  could  he  made  to  pay  well. 

.  ■  | .     ountii    of  Wat,  i  ford  ami  ( Jork,  and 

all  through  them,  scattered  about  and  even  extending  to 

.i  n  ountaii  Killarnej . 

and   especially   Galway,   Tipperary,  and    Limerick,   old 

mining    operations    for    silver-,    lead,    copp 

ball  1 1 id  •     '  'i.  and  valuable  silver 
•  edrite,  are  found  in  many  plao 

hav    |  era]  examinations  in  these  dis- 


tricts, but  to  prevent  unfair  company  promotion  I  have 
invariably  condemned  where  I  should  at  least  have  been 
glad  to  recommend  some  thoroughly  systematic  pros- 
pecting w:ork,  especially  with  boreholes. 

It  is  not,  however,  in  resources  of  gold  and  silver  that 
Ireland  can  achieve  commercial  prosperity.  This  rather 
might  be  revived  in  the  exploitation  of  the  earthy 
minerals,  which  abound  there  and  are  of  great  com- 
mercial value.  In  Antrim  and  Clare  counties,  besides 
coal,  there  are  valuable  deposits  of  steatite  and  infusorial 
earths,  of  pure  silicate  of  alumina,  and  other  earths  used 
in  making  soaps,  polishing  materials,  lubricants,  and  so- 
forth.  Most  important  of  all  are  the  best  fireproof  clays, 
non-conductors  of  heat,  such  as  are  used  for  linings  in 
fireproof  safes ;  also,  phosphoric  earths,  and,  probably, 
in  the  rocks  of  Achille  Island  and  Galway,  unusually 
pure  quartzites  and  other  silicates  with  high  percentages 
of  alumina,  and  more  than  a  suspicion  of  the  presence 
of  nickel  in  commercially  valuable  and  extractable  quan- 
tities. 

With  regard  to  ornamental  stones,  there  are  some  of 
the  most  beautiful  marbles,  of  the  best  polishing  char- 
acter, and  even  gems  and  other  polishing  ornamental 
crystallized  rocks,  onyx,  and  agates.  All  this  potential 
wealth  is  absolutely  neglected.  Besides  the  steam  coal, 
there  is  also  anthracite  of  good  quality. 

The  Irish  mineral  districts  properly  worked  by  mining 
engineers  with  sufficient  capital  behind  them  would 
yield  well,  I  am  certain,  and  would  go  far  to  supplement 
the  country's  wonderful  agricultural  and  fishing 
industries. 


Copper  Smelting  at  Braden  in  1921 

During  1921  the  smelter  of  the  Braden  Copper  Co.,. 
in  Chile,  operated  only  about  one-half  of  each  month, 
according  to  the  annual  report  of  the  company.  The 
remainder  of  the  time  the  force  worked  principally  on 
miscellaneous  construction.  Nodulizing  operations  for 
1920  and  1921  were  as  follows: 

1920  1921 

■  rial  nodnlind 128,598       57,711 

i   Used  per  kiln-day  114  6  1 04  7 

llpernel  ton  material  nodulixed  12  68(.o     11.87  iM 

[neludi    ■     ir    li  nl  ol  1  201  I   ■  ■    sal  itaed      (*)  In  I  -•;  597 

Only  one  blast  furnace,  cut  to  a  length  of  28  ft.,  was 
operated  during  the  year.  Data  covering  this  furnace 
are  as  follows: 


Ran  conn  ntrate  • 

NndulUed  i  enl  ■•!  total 

imelted,  tons 


The    coke    to    concentrate     ratio    was     the    lowest     on 

record,  particularly  during  me  last  five  months,  when 
the  percentage  averaged  10.4.  This  was  because  of  a 
higher  percentage  of  nodulized  concentrate  smelted,  and 
because  of  less  gangue  in  the  material. 

The  matte  produced  at  times  ran  as  much  M  66  per 
cent  copper,  which  made  converter  operation  more  dif- 
ficult, but  a  higher  air  pressure  and  a  purer  silica  flux 
■ire  expected  to  help  to  correct   this  condition. 

The  four-mile  aerial  tramway  from  Sewell  to  <  ale- 
was  put  into  operation  in  January,  L922,  during 
which  month  the  new  (alestones  smelter  was  given  a 
trial  run. 


1920 

1921 

178.009 

56.190 

a  99 

71  7 

91  01 

224.24] 

65.609 

1)  0 

II  1 

16.4 

i>  : 
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Distributing  Granular  Material  in 
Drainage  Vats 

Some  Equipment  of  Butters-Mein  Type  Faultily 

Designed — Arrangement  and  Length  of 

Delivery7  Pipes  Important 

By  A.  W.  Allen 

THE  Butters-Mein  distributor,  the  patent  for  which 
expired  long  ago,  was  designed  originally  to  deliver 
battery  pulp  evenly  in  a  leaching  vat.  A  fairly  close 
separation  of  sand  from  slime  was  made;  the  vat  was 
arranged  with  an  annular  launder  and  so  remained  full 
of  water  at  all  times,  the  finer  material  escaping  with 
the  excess  liquor  over  the  periphery;  or  it  was 
equipped  with  a  vertical  side  overflow,  which  could  be 
raised  by  means  of  slats,  added  so  that  the  level  of  the 
pulp  in  the  vat  was  always  just  above  the  level  of  the 
deposited  sand. 

The  use  of"  a  distributor  of  this  kind  is  finding 
application  for  purposes  other  than  that  for  which  it 
was  designed  originally,  more  particularly  in  connection 
with  the  primary  dewatering  of  granular  material. 
Faulty  design  of  such  equipment  prompts  the  publica- 
tion of  these  notes.  In  this  connection  it  is  customary 
to  use  circular  vats  of  concrete  or  steel,  equipped  with 
a  porous  bottom  of  cocoa  matting.  The  top  of  the  vat 
is  provided  with  an  annular  launder,  which  serves  to 
carry  away  the  excess  water  and  a  small  proportion  of 
fine  material,  if  such  be  present ;  this  must  be  recovered 
by  other  means.  The  amount  of  such  fine  material 
escaping  with  the  overflowing  liquor  may  be  reduced 
to  a  minmum  by  simply  delivering  the  pulp  to  the  center 
of  the  vat,  thus  allowing  maximum  time  for  settlement 
of  solids  before  the  liquor  reaches  the  overflow.  The 
disadvantage  of  this  procedure  is  seen  in  imperfect  and 
uneven  drainage,  because  the  material  deposited  near 
the  center  is  coarse,  whereas  that  nearer  the  edges  is 
fine.  Hence  an  attempt  to  dewater  further,  after 
gravity  drainage,  by  the  application  of  a  vacuum  under- 
neath the  bottom  support,  will  be  ineffective,  for  the 
suction  will  act  only  on  the  moisture  associated  with  the 
coarser  material. 

The  Butters-Mein  distributor  delivers  the  solids  in 
such  a  way  that  even  drainage  is  assured.  It  is  impor- 
tant, however,  that  the  position  and  length  of  the 
delivery-  pipes  be  calculated  so  that  each  supplies  an 
equal  area  of  the  vat,  although  it  may  be  found  desirable 
to  arrange  the  outermost  one  to  deliver  at  a  point 
slightly  nearer  the  center  than  shown  by  calculation. 
The  number  of  pipes  adopted  depends  on  the  size  of  the 
vat  and  the  flow  of  pulp,  better  results  being  obtained 
when  they  are  operated  full  bore.  To  calculate  the  cor- 
rect length  of  the  pipes,  assuming  that  they  are  all  of 
the  same  diameter,  a  plan  of  the  vat  is  marked  with 
concentric  circles,  arranged  so  that  the  entire  surface  is 
divided  into  as  many  areas  as  there  are  pipes,  which 
are  then  placed  to  deliver,  through  a  flattened  nozzle, 


midway  between  the  division  lines.  They  are  grouped 
so  that  the  weight  is  distributed  as  evenly  as  possible 
and  so  that  the  apparatus  revolves  easily,  as  a  result 
of  the  impingement  of  the  pulp  on  the  bends  or  elbows 
just  before  the  nozzles  are  reached.  If  the  distributor 
be  designed  correctly  it  will  be  found  that  the  concen- 
trate or  other  material  in  the  vat  after  drainage  is  of 
even  texture  and  composition  throughout.  The  applica- 
tion of  a  vacuum  underneath  the  porous  bottom  will 
permit  drainage  of  the  maximum  amount  of  associated 
water.  This  will  facilitate  subsequent  handling  and 
help  to  reduce  freighting  costs. 

The  discharging  of  such  material  can  be  performed 
cheaply  by  mechanical  means.  The  Blaisdell  excavator 
is  being  used  extensively  for  this  purpose.  This 
machine  plows  the  semi-dry  sand  toward  the  center  of 
the  vat,  which  is  equipped  with  a  bottom-discharge  door 
of  the  type  usually  found  in  cyanide  plants. 


Notes  on  Quincy  Mining  Co.'s  Practice 

By  Henry  M.  Payne 

FROM  his  studies  over  a  period  of  years,  C.  L.  Law- 
ton,  general  manager  of  the  Quincy  Mining  Co.,  in 
northern  Michigan,  has  determined  the  percentage  of 
work  which  annually  passes  through  the  carpenter  shop, 
machine  shop,  blacksmith  shop,  drill  sharpening  room, 
and  rock  house,  and  has  built  these  buildings  in  series 
from  the  shaft  house,  all  of  fireproof  construction,  with 
tracks  and  traveling  crane  passing  longitudinally  from 
one  end  to  the  other. 

To  secure  accurate  costs  on  drill  steel,  a  set  of  new 
bits  is  weighed  when  issued  to  a  contractor  and  again 
when  the  work  is  finished,  the  loss  from  wear  and 
sharpening  on  the  job  thus  being  determined. 

Each  set  of  bits,  when  sharpened,  is  placed  through 
an  iron  ring  and  fastened  with  wooden  wedges,  thus 
facilitating  handling  in  sets,  and  avoiding  loss. 

Old  drill  steel,  when  brittle  from  crystallization,  is 
cut  into  5-in.  pieces  and  used  in  the  ball  mills. 

Side-dump  cars  are  used  at  the  -Quincy  mines.  The 
same  cars  may  thus  be  used  for  either  poor  rock  or  ore, 
sent  into  the  mine  either  end  foremost,  and  dumped 
either  to  the  right  or  left,  according  to  the  contents. 

General  practice  in  this  field  removes  60  per  cent  of 
the  ore  in  advancing,  and  20  per  cent  more  on  re- 
treating. 

The  Quincy  ore  is  crushed  to  3-in.  size  at  the  mine, 
passes  to  the  stamps  at  the  mill  and  over  S-in.  Crom- 
well screens  into  duplex  trommels.  Everything  under 
i-in.  passes  into  the  mill.  Everything  over  i-in.  and 
under  i-in.  is  jigged  separately.  Sizes  over  i-in.  go  to 
the  crushing  rolls  and  back  to  the  trommels  for  sorting 
into  J-in.  and  i-in.  sizes  respectively,  as  above.  All 
coarse  sands,  above  the  slimes,  go  into  the  ball  mills, 
discharge  to  the  Dorr  classifiers,  and  thence  go  to  the 
tables.  The  tailings,  in  turn,  from  the  tables  go  back 
to  the  ball  mills. 

All  the  tailings  from  the  various  clean-up  tables  go 
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to  the  main  unit  launder  for  that  unit.  Each  launder 
has  a  specially  designed  automatic  sampler  which  takes 
out  six  tons  in  twenty-four  hours.  The  sample  is  cut 
down  by  a  Byzant  sampler  to  about  100  lb.  and  this  is 
ground  up  in  the  laboratory  and  cut  down  for  a  test 
on  each  shift.  The  remainder  of  the  six  tons  is  put 
on  a  telltale  table  smaller  in  size  (to  conserve  floor 
space),  but  identical  with  the  others.  The  tailings  go 
to  the  tailings  launder,  and  the  concentrates  are  flushed 


Braki    mechanism  on  giant  hoist  of  the 
Quiney  Mining  Co. 

out  as  desired  by  the  foreman  or  superintendent.     All 
the  tables  are  erected  on  iers,  two  for  the 

table  and  one  for  the  head  motion. 

The  Quiney  mill  has  glass  -ides  and  low-hung  electric 
lights  over  all  the  tables,  so  thai  there  ia  no  glare,  and 
the  exact  operation  can  be  clearly  followed  at  all  times. 

tiif.  Hoist  vt  No.  -  shaft 
The  compound  steam  hoisting  engine  of  the  Quiney 
Mining  Co.  at  that  company's  No.  2  shaft  on  Che  hill 
Mich-i  Is  the  large  I  hoist  In  the  world, 
i  ,  r  a  little  over    -     •■  ir,  it   has  already 

shown  an  annual  savin/  of  $2,500  in  coal  consumption, 
ed  at  only  66  per  cent  oi   its  capacity. 
TM,.  i  I    the  double  c  mi<  al   I   |  e,   built   up  of 

ms,  bolted  and  trussed,  and  weighing 
It  '    00 

rope,  and  the  plant 


the  eighty-third  level.  When  operating  in  balance,  a 
ten-ton  load  of  rock  or  ore  is  hoisted  at  a  speed  of  3,200 
ft.  per  minute. 

The  engine  has  two  high-pressure  and  two  low-pres- 
sure Corliss  cylinders,  mounted  independently  on 
triangular  frames  upon  whose  apex  the  main  drive 
shaft  of  the  drum  rests.  Each  cylinder  is  thus  an  inde- 
pendent engine,  resting  at  45  deg.,  and  so  designed 
that  the  low-pressure  cylinders  are  connected  to  one 
crank  pin,  and  the  high-pressure  cylinder  to  the  other. 
Each  set  of  cylinders  has  its  own  throttle  valve,  the 
high-pressure  valve  being  of  balanced  poppet  type  and 
the  low-pressure  a  rocking  valve.  Between  the  high 
and  low-pressure  cylinders  is  a  reheater,  controlled  by 
the  operator. 

As  the  skip  approaches  the  landing,  the  throttle  is 
automatically  closed.  In  the  event  of  overwinding,  the 
brakes  operate  automatically.  An  automatic  lock-con- 
trol prevents  starting  in  the  wrong  direction.  The  cut- 
off cams  of  the  valve  gear  are  direct-connected  to  the 
governor,  so  that  overspeeding  is  also  automatically 
prevented.  The  proper  dash  pots  may  be  hooked  up 
by  throwing  the  reverse  mechanism  over  and  back. 

The  brakes  are  of  special  design,  as  shown  in  the 
accompanying  photograph.  They  are  16  ft.  in  diam- 
eter, actuated  by  oil  cylinders  taking  their  oil  from 
loaded  accumulators,  and  controlled  by  poppet  valves, 
one  controlling  the  lift  and  the  other  the  drop,  so  that 
both  valves  cannot  be  operated  simultaneously. 

The  reverse  mechanism  and  throttle  are  operated 
by  floating  lever  equipment  under  full  control  of  the 
operator.  Every  part  of  the  mechanism  is  designed  to 
be  absolutely  interlocking  and  automatic,  so  that  the 
operator  can  perform  only  one  movement,  and  that  the 
proper  one,  at  a  time. 

Some  idea  of  the  stupendous  power  under  the  con- 
trol of  one  man  may  be  obtained  from  the  dimensions  of 
this  engine.  The  steam  cylinders  are  32  x  60  x  63  in. 
and  the  main  bearings  28  x  54  in.  The  drum  is  30  ft. 
in  diameter,  the  crank  pin  15  x  155  in.  in  diameter,  and 
the  crosshead  pins  8  x  12  in.  The  high-pressure  piston 
rod  is  6  in.  and  the  low  pressure  10  in.  in  diameter. 

In  addition  to  the  main  engine,  condensing  equip- 
ment is  provided  to  care  for  1,460  lb.  of  steam  per  trip. 
The  circulating  pumps,  each  24  x  12  in.  single-acting, 
set  vertically  beneath  the  main  floor,  are  driven 
from  the  piston  rod  of  the  dry  air  pump,  which  is 
tandem  to  the  steam  cylinder,  connection  being  made 
through  a  rocker  arm.  The  dry-air  cylinder  is  22  x  36 
in.  and  the  steam  cylinder  11  x  ■'!!>  in.  The  engine  itself 
stands  60  ft.  high,  occupying  a  floor  space  of  3,240 
sq.ft.  and.   with  the  condenser,  weighs  882*  tons. 

The  hoist  house  is  of  reinforced  concrete,  designed 
under  the  direction  of  ('.  I..  Lawton,  general  manager 
of  the  Quiney  company.  The  engine  and  condense'- 
foundations  alone  required  3,000  CU.yd,  of  concrete. 
The  main  hoist  exhaust  steam  passes  into  an  S  x  17-ft. 
drum  and  thence  to  the  air  pump-.  The  weight  of  the 
skip  Is  10,000  lb.,  of  rope  41,600  Id.,  of  load  20,000  lb., 
oi-  a  total  of  863  tons,  which  is  hoisted  to  the  surface 
from  tlie  eighty-third  level  in  -  min  .  28 

Trouble  in  one  cylinder  head  having  develop 
time  ago,  the  hoist  was  operated  with  three  cylinders 

for  Beveral  hours,  and  so  great   was  the  reserve  capacity 

of  the  plant  that  n<>  difference  could  be  observed  in  the 

!.      OUnd    of   engines,    or    pulsation    of    rope.      This 

■  marks  the  advar  ng  engineering  at  the 

present  time. 
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Mexican  Petroleum  Production 
Is  Highest  on  Record 

The  average  monthly  exportation  of  oil  from  Mexico 
during  the  current  year  has  been  about  17,830,000  bbl. 
The  monthly  averages  since  1918  have  been  steadily 
increasing,  approximately  as  follows:  4.490,000  bbl., 
6,637,000  bbl.,  12.816,000  bbl.,  15,170,000  bbl.  and  17.- 
830,000  bbl.  This  makes  a  total  to  date  of  nearly 
560,000,000  bbl.  The  following  table  shows  the  exports 
during  the  last  three  months  of  the  current  year  accord- 
ing to  companies,  the  figures  being  in  barrels : 

May  April  March 

Mexican  Petroleum     ....  3.245.188  3.017.921  2.969,905 

Mexican  Eagle    2.195.380  2.453,922  1,697.567 

Standard,  New  Jersey  1.903.715  2.077,232  2.878.941 

Gulf  Oil          1.874.323  1.959.220  1.386.889 

Roval  Dutch  (Corona'  1.843.106  2.005.502  1.429.169 

Mexican  Seaboard     ....  1.802.697  1.441.569  1.550,288 

Atlantic  Lobos     ...  997.038  377.573  680.442 

Texas  Co.          ...  931.946  666.166  731.150 

Atlantic  Gulf  880,904  1.242.932  941043 

Penn.  Mex.  Fuel 595.802  265,900  190.075 

Sinclair      573,271  1.079.230  862.783 

Inland  Oil  499.850  72,195  136.289 

New  England  Fuel  486.177  287.859  408.117 

East  Coast    356,694  430.729  414,509 

National  Petroleum    ......  135,608  186.936  146.427 

U.  S.  Mexican 95.902  100.791  51.325 

Continental  Mexican  92,553  65.056  123.331 

Interocean      50.507  50.219  50.167 

Pierce    26,076  66.162  181.678 

Miscellaneous 216.269  ... 

Total  18,586,737     18,063.383     17.274.062 

Daily  average         .     .  599,572         602.113  557,228 

In  his  annual  report  E.  L.  Doheny.  president  of  the 
Mexican    Petroleum   Co..   the   largest   producer,   states: 

"It  is  conservative  to  say  that  all  our  we'.ls  could  produce 
at  least  1,000,000  bbl.  of  oil  a  day  if  run  to  capacity.  Some 
people  have,  from  time  to  time,  attempted  to  fix  a  date 
when  our  production  would  be  exhausted,  but  there  never 
has  been  a  time  since  our  Cerro  Azul,  No.  4,  well  came  in 
in  February,  1916,  when  we  could  not  have  taken  at  least 
250,000  bbl.  a  day.  We  took  less,  because  we  did  not  have 
the  tank  steamer  facilities  to  move  so  much  oil.  All  our 
production  at  the  present  time  is  coming  from  our  wells 
on  the  northern  border  of  Cerro  Azul,  in  what  is  known 
as  Toteeo-Cerro  Azul  district.  We  are  not  taking  any  oil 
from  our  wells  No.  4  or  No.  3,  which  are  further  in  the 
interior  of  the  Cerro  Azul  tract.  Our  Cierra  Blanca,  No.  2, 
well,  which  came  in  early  this  month,  is  capable  of  produc- 
ing over  100,000  bbl.  daily,  and  further  proves  up  our 
reserves  of  oil." 


Standard  Oil  Subsidiaries  Are  Active 
in  Montana 

Butte  Correspondence 

According  to  word  received  from  Shelby,  Mont.,  the 
Ohio  Oil  Co.,  a  subsidiary  of  the  Standard,  has  acquired 
two  sections  in  the  Sunburst  oil  field,  in  northern 
Montana.  Papers  assigning  the  lease  have  been  filed 
with  the  clerk  and  recorder  of  Toole  County.  Accord- 
ing to  the  report,  the  Ohio  company  is  leasing  through- 
out the  area  between  the  Great  Northern  railroad  main 
line  on  the  south  and  the  Canadian  border  to  the  east 


of  the  Sweetgrass  branch  of  that  road.  The  Ohio  has 
opened  offices  and  is  maintaining  a  crew  at  Shelby. 

On  the  west  side  of  the  Kevin-Sunburst  field,  the 
Standard  of  California  has  been  active  in  securing  a 
large  acreage.  Purchase  of  480  acres  north  and  east 
of  the  Gordon  Campbell  discovery  well  has  been  made 
by  the  California  company  at  a  price  reported  to  have 
been  $105,000.  The  California  company  also  has  leased 
1,100  acres  in  what  is  known  as  the  Gas  Ridge  district 
in  Township  34,  south  of  the  Campbell  well.  With  these 
recent  purchases  the  California  company  now  has  con- 
trol of  approximately  2,000  acres  in  the  Kevin-Sunburst 
area. 

In  the  vicinity  of  the  Soap  Creek  district,  south  of 
Billings,  the  California  company  has  taken  over  a  half 
interest  in  the  Beauvis  field  from  Senator  T.  S.  Hogan, 
for  which  $48,000  will  be  paid  upon  the  completion  of 
two  wells.  Should  production  be  found  the  field  will  oe 
developed  on  a  50-50  basis. 

The  Mid-Northern  company's  well  in  Sec.  11,  Fergus 
County,  is  pouring  more  than  2,000  bbl.,  according  to 
reports  received  in  Lewistown.  This  company  evidently 
is  making  preparations  for  extensive  drilling.  Three 
carloads  of  casings  and  a  carload  of  lumber  have  arrived 
at  Winnett  consigned  to  the  company. 


Bill  Would  Conserve  Helium  Obtained 
from  Natural  Gas  Wells 

Albert  B.  Fall,  Secretary  of  the  Interior  Department, 
has  given  his  unqualified  indorsement  to  the  bi'l  re- 
cently introduced  by  Representative  Kahn,  the  chair- 
man of  the  Military  Affairs  Committee,  providing  for 
the  conservation  of  helium  gas.  He  urges  "as  a  matter 
vital  to  the  best  interests  of  the  country"  that  the  bill 
be  passed. 

In  his  letter  to  Representative  Sinnott,  the  chairman 
of  the  Public  Lands  Committee,  which  has  jurisdiction, 
Secretary  Fall  points  out  that  the  United  States  is  in 
the  fortunate  position  of  having  practically  a  natural 
monopoly  of  helium  —  an  exceedingly  valuable  asset 
which  should  not  under  any  circumstances  be  dissipated. 
He  also  points  out  that  he  has  submitted  the  bill  to 
the  President,  and  that  the  Chief  Executive  also 
strongly  indorses  the  measure. 

Secretary  Fall  says  that  no  private  companies  have 
attempted  to  separate  helium  from  natural  gas  on  a 
commercial  scale.  For  that  reason  the  needs  of  the 
Army  and  Navy  must  be  supplied  by  the  Government. 
He  calls  attention  to  the  fact  that  of  the  $5,000,000 
asked,  $4,000,000  is  needed  for  conservation,  and 
$1,000,000  for  drilling  wells,  the  necessary  pipe  lines 
and  the  construction  of  the  plant  on  or  adjacent  to  the 
gas  field,  which  it  is  proposed  to  purchase,  for  the  pur- 
pose of  processing  such  amounts  as  may  be  necessary  to 
supply  the  helium  requirements  of  the  Army  and  Navy. 
He  mentions  that  the  $4,000,000  for  conservation  is  but 
a  temporary  outlay,  as  it  is  contemplated  that  the  entire 
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amount  will  be  returned  to  the  Government  through  the 
ultimate  sale  of  natural  gas  from  the  lands  the  purchase 
of  which  is  under  consideration. 

The  investigations  of  the  Bureau  of  Mines  have 
shown  conclusively.  Secretary  Fall  states,  that  helium 
can  be  conserved  most  effectively  by  holding  the  helium- 
bearing  gas  under  ground.  With  reference  to  the  con- 
struction of  a  new  extraction  plant,  Secretary  Fall 
refers  to  the  progress  which  has  been  made  possible  by 
the  cryogenic  research  laboratory  and  the  extensive  de- 
velopment work  which  has  led  to  great  efficiencies,  re- 
sulting in  decreased  costs.  There  is  every  reasonable 
assurance,  he  says,  that  a  plant  for  the  extraction  of 
helium  now  can  be  constructed  in  which  both  the  initial 
cost  and  the  cost  of  operation  will  be  reduced  much 
below  anything  that  has  been  possible  heretofore. 
Another  economy  would  be  effected  by  the  bill,  as  it 
places  all  of  the  work  under  one  department.  Hereto- 
fore the  work  has  been  divided  among  the  War,  Navy, 
and  Interior  departments.  The  pending  bill  proposes 
that  the  entire  responsibility  for  supervision  be  placed 
upon  the  Interior  Department. 


Survey  Fails  to  Reveal  Favorable  Oil 
Prospects  in  New  Guinea 

Special  Correspondence 

Acting  under  arrangement  made  with  the  company 
by  the  commonwealth  government,  five  members  of  the 
geological  staff  in  Australia  of  the  Anglo  Persian  Oil 
Co.,  Ltd.,  were  detailed  to  conduct  a  geological  survey 
with  a  view  to  determining  prospects  for  oil  in  a  part 
of  the  main  island  of  New  Guinea,  which  is  former 
German  territory  now  held  under  mandate  by  the  com- 
monwealth. A  summary  of  a  report  furnished  by  A. 
Gillespie,  the  officer  in  charge  of  the  survey  party,  has 
been  made  available.  It  states  that,  "The  party 
surveyed  or  determined  prospects  over  an  area  of  2,000 
square  miles  in  Eitape  and  Madang  districts  in  the 
northeast  portion  of  the  island.  Included  in  the  areas 
examined  in  detail  was  a  stretch  of  about  fifty  miles 
of  coast  in  the  Eitape  district,  which  included  the  out- 
fall of  the  Wakip  River,  on  which  oil  seepages  were 
known  to  exist.  This  river  flows  into  the  sea  from 
the  north  coast  of  New  Guinea,  about  150  miles  easterly 
from  the  Dutch  frontier,  and  oil  seepages  in  its  vicinity 
were  known  to  the  German  government  and  were 
examined  during  the  military  occupation  by  the  Aus- 
tralian forces,  although  do  detail  study  of  the  geological 
structure    was    made." 

A  small-scale  map  of  this  area  was  made  by  the 
Anglo- Persion  Co.'s  geologists,  and  its  geological  struc- 
ture was  studied  In  detail.    The  oil  already 

reported    were    found.       There    are    two    main     groups. 

The  geologists  reported   that   though   small  quantities 

of    oil    could    probably    be    obtained    in    the    immediate 
Vidnit]     of    the    main    seepa, ■  -  lieved    that    such 

operations  would  probably  not  repay  outlay  and  working 

and  they  could  not  recommend  :i  tesl  well.    The 

t8,    reporting    generally    on    the    area-    the 

amined,  said  that  In  their  opinion  the  oil  prospects  were 
unfavo 

'  he  federal  govern- 
ment, which  favors  the  t>r< >t >- >  ;t I  ti,  make  additional 
surveys.  In  the  meantime,  \h>-  government  will  main- 
tain il  refusing  to  giant  oil  leases  or  licenses 
for  prospecting  for  oil  in  the  mandated  territory. 


Pumping  Oil  Wells  from  a  Central  Station 

By  Henry  M.  Payne 

The  use  of  central  pumping  stations  where  one  power 
plant  does  all  the  work  for  a  series  of  wells  is  largely 
confined,  in  the  California  oil  region,  to  the  Kern  River 
fields.  The  power  is  applied  by  a  horizontal  belt  drive 
to  a  vertical  shaft  on  which  is  affixed  an  eccentric  cam, 
shown  in  Fig.  1,  just  above  the  roof.  In  Fig.  2,  a 
similar   eccentric    is   placed   just    above   the    floor.      In 


Fig.  1.    Jack  house  showing  eccentric  drive  for  pumping 
several  ivells  from  one  central  station 

either  arrangement,  cables  connected  to  the  various 
wells  extended  radially  on  all  sides,  supported  by  swing- 
ing lugs,  and  attached  to  the  periphery  of  the  eccentric, 
which  as  it  revolves  gives  a  pump  stroke  at  the  other 
end  of  the  cable,  equivalent  to  the  eccentricity  of  the 
cam,  and  whose  speed  is  controlled  by  the  speed  of 
revolution  of  the  main  drive. 


Fig.  j.    Jack  house  from   which  thirty-two  woUt  art 

pumped    h\i   one    eccentric   drive 

Where  a  longer  stroke  is  required,  it  is  obtained  by 
Connecting  the  pump  end  of  the  cable  to  a  triangle 
pivoted  at  one  corner,  and  having  its  legs  proportional 
to  the  stroke  desired,  instead  of  the  usual  rocker  arm. 

The  station  shown  in  Fig.  8  is  pumping  thirty-two 
wells  simultaneously.  There  are  approximately  2,000 
wells  in  this  district,  varying  in  depth  from  800  to  1,000 
ft.  and  producing  an  average  of  Id  bbl.  each  per  day. 
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Western  Mining  Conference  Held  at  Denver 

Denison  "Blue-Sky"  Bill  Condemned — General  Revision  of  U.  S. 

Mining  Law  Opposed — Congress  Urged  to  Consider 

International  Stabilization  of  Silver 


A  LARGE  NUMBER  of  the  leading 
mining  men  of  the  West  were 
drawn  to  Denver  by  the  Western  Min- 
ing Conference  which  was  held  on 
June  20  and  21.  This  conference  had 
been  called  at  the  suggestion  of  West- 
ern mining  interests  and  at  the  special 
request  of  the  Colorado  Metal  Mining 
Fund,  the  Colorado  Metal  Mining  As- 
sociation, and  the  Colorado  Chapter  of 
the  American  Mining  Congress.  The 
conference  headquarters  were  in  the 
Capitol  building. 

Important  questions  were  considered, 
those  of  proposed  "blue-sky"  legisla- 
tion, mining-law  revision,  and  the 
maintenance  of  the  purchasing  price  of 
silver  after  the  expiration  of  the  Pitt- 
man  Act  being  paramount.  At  the 
closing  session  Bulkeley  Wells,  of 
Denver,  told  the  mining  men  present 
that  silver  producers  controlling  ap- 
proximately SO  per  cent  of  the  world's 
silver  output  may  be  organized  soon. 
The  purpose  of  the  proposed  organiza- 
tion is  to  stabilize  and  hold  silver 
prices  at  a  level  which  will  make  the 
industry  more  profitable.  Silver  oper- 
ators of  Canada  and  Latin  America  are 
to  be  included  in  the  new  organization. 

A  new  division  of  the  American  Min- 
ing Congress,  known  as  the  Western 
Division,  was  created  by  a  resolution 
adopted  by  the  conference.  The  states 
represented  in  it  are:  Arizona,  Cali- 
fornia, Colorado,  Idaho,  Montana,  Ne- 
vada, New  Mexico,  Oregon,  North  and 
South  Dakota,  Utah,  Washington,  and 
Wyoming. 

Little  hope  for  the  discovery  of  new 
gold  territory  was  expressed  by  W.  J. 
Loring,  president  of  the  American  Min- 
ing Congress,  in  an  address  on  "Gold 
Production."  Hope  of  the  industry  lies 
in  the  revival  of  activity  in  old  camps 
and  in  the  application  of  modern  meth- 
ods to  mining  and  treatment  of  ore. 

The  work  of  the  convention  was 
summed  up  in  a  number  of  resolutions. 
One  of  these,  protesting  against  pa- 
ternalism and  Governmental  interfer- 
ence with  "private  business,  personal 
liberties  and  initiative,"  was  intro- 
duced by  Sidney  Norman,  of  Spokane. 
It  called  for  the  abolition  of  many  un- 
necessary bureaus,  state  and  national, 
as  adding  to  the  burden  of  taxation. 

"Blue-sky"  legislation  was  the  sub- 
ject of  another  resolution.     It  reads: 

"This  conference  strongly  favors 
whatever  legislation  may  be  needed  to 
safeguard  the  public  against  fradulent 


promotions  of  all  kinds,  but  it  con- 
demns all  measures  containing  the  prin- 
ciple which  sets  up  an  individual  or 
commission  to  pass  upon  investments 
without  appeal  and  unqualifiedly  con- 
demns the  so-called  Denison  'blue-sky' 
bill  and  all  legislation  that  proposes 
to  go  beyond  reasonable  protection  of 
the  public  and  to  violate  those  indi- 
vidual rights  and  destroy  that  initia- 
tive which  have  made  the  United  States 
the   great   nation   it  is   today." 

Another  resolution  also  gave  consid- 
eration to  the  Denison  "blue-sky"  bill 
urging  that  the  aid  of  metal  trades  as- 
sociations be  sought  to  bring  about  its 
defeat. 

A  draft  of  a  new  Federal  Securities 
Bill  for  the  prevention  of  fraud  in 
promotion,  which  had  been  prepared 
and  approved  by  the  Colorado  mining 
organization,  was  the  subject  of  an- 
other resolution.  It  was  resolved  that 
it  be  referred  to  the  directors  of  the 
American  Mining  Congress  for  their 
consideration  in  case  they  deemed  it 
advisable  to  present  an  alternative 
measure  in  opposition  to  the  "blue-sky" 
legislation  now  pending  in  Congress. 

Consideration  of  the  subject  of  in- 
ternational stabilization  of  silver  was 
urged  upon  Congress  in  a  resolution 
drawn  by  A.  G.  McKenzie  and  Sidney 
Norman. 

George  E.  Collins,  of  Denver,  intro- 
duced a  resolution  dealing  with  the  pro- 
posed revision  of  the  mining  law.  Ap- 
pointment was  asked  of  a  deputation 
of  three  members  to  appear  before  the 
House  Committee  on  Mines  and  Min- 
ing to  express  the  opposition  of  the 
conference  to  any  general  revision  bill. 
This  deputation  was  also  empowered 
to  offer  to  the  supporters  of  revision 
a  compromise  under  which  a  special 
law  on  the  general  lines  advocated  by 
them  be  passed  for  the  development 
and  working  of  such  limited  areas  as 
shall  be  designated  by  the  U.  S.  Geo- 
logical Survey  as  being  probably 
underlain  by  ore  deposits. 

At  the  proposal  of  P.  G.  Harrison,  of 
Colorado,  the  conference  went  on  rec- 
ord as  advocating  a  "revision  in  the 
present  mining  laws  whereby  locations 
on  mineral  lands  may  be  made  in  the 
absence  of  a  discovery,  said  locations 
to  be  valid  so  long  as  such  work  as  may 
be  considered  necessary  by  Congress 
is  duly  performed;  and  for  the  abolition 
of  the  extralateral  right  features  of 
the  present  laws  so  far  as  applied  to 
locations   in  the  future." 


National  Lime  Association 
Meets  at  Cleveland 

The  fourth  annual  meeting  of  the  Na- 
tional Lime  Association,  at  Cleveland, 
occupied  four  days,  June  13  to  16,  in- 
clusive. The  aim  of  the  officials  was  to 
give  the  greatest  possible  opportunity 
for  round-table  discussion  of  the  sub- 
jects presented,  with  a  view  to  laying 
a  sounder  foundation  for  co-operative 
effort  toward  better  practices  in  the  in- 
dustry. Among  some  thirty  papers  were: 

"What  the  Bureau  of  Mines  Is  Doing 
on  Quarry  Problems,"  by  Oliver  W. 
Bowles,  engineer,  U.  S.  Bureau  of 
Mines;  "Mechanical  Handling  of  Lime," 
by  H.  D.  Pratt,  the  Link  Bolt  Co.,  Phila- 
delphia. Pa.;  "The  Value  of  Research  to 
Industrial  Associations,"  by  E.  R.  Weid- 
lein,  director  of  research,  Mellon  Insti- 
tute, Pittsburgh,  Pa.;  "Outlook  on 
Business  Conditions,"  by  George  A. 
Coulton,  vice-president  of  the  Union 
Trust  Co.,  Cleveland,  Ohio. 


Ontario  Iron  Ore  Possibilities 

The  Ontario  Department  of  Mines, 
having  in  view  the  encouragement  of 
the  iron  ore  industry  of  the  province, 
has  arranged  for  a  conference  of  those 
prominently  interested,  to  be  held  at 
the  Parliament  Buildings  on  July  5. 
Invitations  to  attend  have  been  sent 
to  representatives  of  the  iron  and 
steel  companies,  owners  of  iron  ore  de- 
posits, and  metallurgists.  The  main 
difficulty  in  the  way  of  developing  the 
iron  ore  deposits  has  been  that  they 
are  composed  rather  largely  of  low- 
grade  ore  and  the  conference  will  be 
asked  to  devise  plans  by  which  these 
ores  can  be  made  commercially  avail- 
able. This  will  necessarily  involve 
operations  on  quite  an  extensive  scale, 
entailing  a  large  expenditure.  One 
feature  which  will  receive  some  atten- 
tion is  the  possibility  of  using  electricity 
for  smelting,  in  view  of  the  large  water 
powers  capable  of  development. 


Funds  for  Alaskan  Road 
Recommended 

Specific  appropriation  of  $10,000  is 
recommended  for  improving  the  road 
from  Wasilla  to  Willow  Creek  to 
reach  that  mining  district.  For  the 
Kantishna  road  an  appropriation  of 
f70,000  is  asked  in  behalf  of  this 
placer  mining  district.  Reports  of  the 
Bureau  of  Mines  and  Geological  Survey 
as  to  this  district  being  the  most 
promising  lode  development  north  of 
Broad  Pass  are  referred  to.  It  is  said 
that  with  access  to  the  railroad  by  a 
suitable  road  the  cost  of  mining  in 
this  region  will  be  reduced. 
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MEN  YOU  SHOULD 
KNOW  ABOUT 


Henry  Hinds  was  a  recent  Washing- 
ton  visitor. 

(  .  \\  .  Washburne  was  in  Washington 
June  22  and  23. 

C.  P.  Ross  is  working  in  the  Ara- 
vaipa  district  of  Arizona. 

John  6.  Kirchen  has  returned  to 
Tonopah  from  New  York. 

P.  S.  Smith  will  be  at  McKinley  Park 
station,  Alaska,  until  July  15. 

G.  H.  Girty  and  P.  V.  Roundy  will 
return  to  Washington  on  July  1. 

F.  L.  Hess  has  returned  to  Wash- 
ington after  a  Western  field  trip. 

Frank  L.  Sizer  is  examining  the 
Yuba  mine,  in  Nevada  County,  Cal. 

Walter  E.  Gaby  has  returned  to  Salt 
Lake  City  from  Santa  Rita,  X.   M. 

H.  C.  Dudley,  of  Duluth,  is  in  New 
York  on  his  way  to  Porcupine,  Ontario. 

C.  B.  Lakenan,  of  the  Nevada  Con- 
solidated, was  recently  in  San  Fran- 
cisco. 

D.  F.  Hewett  has  returned  to  Wash- 
ington after  several  weeks  of  field 
work. 

Edwin  E.  Chase  has  returned  to  the 
White  Hills  district  of  Arizona,  and 
will  be  there  until  July  1. 

J.  I).  Sears  has  moved  with  his  geo- 
logical party  west  of  Little  Snake 
River,  in  Moffat  County,  Col. 

Robert  S.  Rose  was  recently  on  the 
Gogebic  Range  going  over  explorations 
and  mines  at  the  east  end  of  the  range. 

Henry  Hanson,  metallurgical  en- 
gineer, has  established  his  office  in  the 
Hoi. art    Building,    San    Francisco,   Cal. 

Charles  15.  Croner  is  making  a  geolog- 
ical survey  of  the  Goldstrike  mining 
district,  in  southern  Utah,  for  Chicago 
capital. 

I)  K.  Sutherland  spent  several  days 
recently  in  Hibbing,  Minn.,  attending  a 
conference  on  safety  rules  and  ap- 
paratus. 

Robert  Linton  has  been  on  a  visit  of 
inspection  of  the  mine  of  the  Seneca 
Copper  Corporation  and  is  now  in 
Butte. 

K.  F.  Mathi-r  and  Ralph  G.  I.usk  are 
at  Alanv.sa,  Col.,  continuing  Work  in 
the  San  Juan  rcirion  under  the  direction 
.  •    \\      vs.     Uwood. 

c.  K.  I.ongwell  and  Alexander  Btep- 
anoff    have    taken    Dp    headquarl 
.  Wyo.,  where  they  an 
work  in  oil  geology. 

K.    (.    rVeJk  in    Calumet,    Mich., 

making   a   study,   in   co-operation    with 

Graton,   of   the   formation   of   the 

■  !  thai  region. 

I.     O.     Howard,    dean    of    the 

.    is    in    Boston 
on  a   \  He   will  attend   the   re- 

Harvard. 
It.  aid   is   in  Oklahoma,  at   the 

.f    Indian 
he   held    at    Paw- 
huska.  of  oil  leases  in  the  Osage  land-. 
I!    <      >  ■'.  tendent   of  the 


Homestake  Mining  Co.,  has  returned 
to  South  Dakota  from  a  vacation  spent 
in  California  and  the  Hawaiian  Islands. 

F.  W.  Denton,  vice-president  and 
managing  director  of  Copper  Range 
Consolidated,  with  headquarters  in  Bos- 
ton, is  in  the  Michigan  copper  country. 

J.  Ward  Williams  has  gone  to  South 
America  on  an  extended  examination 
trip.  He  will  return  to  his  office  at 
405  Lexington  Ave.,  New  York  City, 
about  Nov.  1. 

Nichol  Thompson,  of  Vancouver,  is  in 
the  Stewart  district  of  British  Colum- 
bia arranging  for  the  development  of 
properties  in  which  he  and  his  asso- 
ciates  are   interested. 

P.  L.  Foster,  of  New  York,  repre- 
senting the  Exploration  Company,  Ltd., 
of  London,  is  looking  after  the  inter- 
ests of  the  company  in  the  Elbow  Lake, 
Manitoba,  gold  area. 

Dr.  L.  H.  McLearn,  of  the  Canadian 
Geological  Survey,  will  investigate  the 
Triassic  and  Cretaceous  formations 
along  the  Peace  River  where  drilling 
for  oil  is  now  being  undertaken. 

J.  A.  Bancroft,  assistant  manager  for 
the  Granby  Cons.  M.  S.  &  P.  Co.,  of 
British  Columbia,  is  in  the  Stewart 
district,  making  a  number  of  examina- 
tions in  the  interest  of  his  company. 

T.  H.  Jenks,  of  Los  Angeles,  is  now 
engaged  upon  professional  work  in  the 
Cochiti  district  of  New  Mexico  and 
expects  to  make  his  headquarters  at 
Bland,  N.  M.,  until  about  the  end  of 
July. 

P.  G.  Beckett,  general  manager  of 
the  Phelps  Dodge  Corporation,  has  been 
appointed  by  Governor  Campbell  as  an 
Arizona  delegate  to  the  National  Tax 
Conference  to  be  held  in  Minneapolis 
Sept.  18. 

W.  Spencer  Hutchinson  has  been  ap- 
pointed a  full  professor  of  mining  en- 
gineering and  put  in  charge  of  the  op- 
tion in  mining  at  the  Massachusetts 
Institute  of  Technology.  This  appoint- 
ment becomes  effective  Jan.   1,  1923. 

Prof.  H-  A.  Hersam,  of  the  mining 
department  of  the  University  of  Cali- 
fornia, has  been  given  leave  of  ab- 
sence for  one  year  to  devote  his  time 
to  the  Committee  on  Milling  Methods 
of  the  American  Institute  of  Mining 
and  Metallurgical  Engineers. 

Allied  Engineers,  Ltd.,  announces  the 
reopening  of  its  office  and  assay  labor- 
atories at  The  Pas,  Manitoba,  under 
the  management  of  Holman  I.  Pearl, 
A.  K.  Knickerbocker  and  K.  K.  Cul- 
lity.  The  corporation  maintains  offices 
also  in   Butte,  Mont.,  arid  Crosby,  Minn. 

Roy  Wethered,  who  has  been  chief 
engineer  for  many  years  for  the  Tam- 
arack S  '  onsolidated  Mining 
1  o  .  Herculea  Mining  Co.  and  other  Day 
properties   in    the   Coeur    d'Alem 

'   Wa-hington  and  Montana,  has 
do  i' am,   to   taki    effect 

July   I. 

S.    R.    Klliolt.    of    Nhneming,    Mich., 
1 1ntendenl    of    the   Cleve- 
land-Cliffs Iron  Co.,  was  a  recent  visitor 
on    the    Meaabi     iron     range,    where    lie 

made  a  tour  of  inspection  of  the  com- 
pany's pro]...-  panted  by  Max 


H.  Barber,  district  superintendent  on 
the  Mesabi  range. 

Thomas  F.  Cole,  president  of  the 
Seneca  Copper  Corporation,  is  in  the 
Lake  district  on  a  visit  of  inspection. 
H.  F.  Fay,  of  Boston,  president  of  May- 
flower-Old Colony,  and  L.  P.  Yandell,  of 
Boston,  president  of  the  Mohawk  and 
Wolverine  companies  and  a  director  of 
Copper  Range,  also  are  visitors  in  the 
district. 

E.  S.  Moore  has  resigned  as  dean 
of  the  School  of  Mines  of  the 
Pennsylvania  State  College  to  ac- 
cept the  position  of  professor  of  eco- 
nomic geology  in  the  University  of 
Toronto.  He  will  remain  in  State  Col- 
lege until  Sept.  1  to  complete  some 
work  on  ganister  deposits  of  the  state, 
for  the  Bureau  of  Topographic  and 
Geological   Survey  of  Pennsylvania. 

Dr.  Charles  D.  Walcott,  secretary  of 
the  Smithsonian  Institution,  has  left 
Washington  to  continue  his  geological 
explorations  in  the  Canadian  Rocky 
Mountains.  Dr.  Walcott's  work  in  pre- 
vious seasons  has  done  much  toward 
defining  the  geological  formations  of 
this  interesting  region,  and  many  thou- 
sands of  fossil  specimens  have  been 
brought  back  to  add  to  the  complete- 
ness of  the  exhibition  and  study  series 
of  the  U.  S.  National  Museum.  The 
section  to  be  studied  this  year  will 
take  in  several  localities  north  and 
south  of  the  Bow  Valley  between  Banff 
and  Lake  Louise,  on  the  Canadian 
Pacific  R.R. 

Mining  and  metallurgical  engineers 
visiting  New  York  City  last  week  in- 
cluded: E.  Ramsay,  of  Birmingham, 
Ala.;  Joseph  B.  Sanfort,  of  Houghton, 
Mich.;  Clarence  W.  Hoffer,  of  Tucson, 
Ariz.;  \V.  I).  Hubbard,  of  Johannesburg, 
South  Africa;  A.  L.  Webb,  of  El  Paso, 
Tex.;  and  M.  J.  Udy,  of  Niagara  Falls, 
N.  Y. 


OBITUARY 


Thomas  McAllister,  a  pioneer  min- 
ing man  of  the  Cariboo  and  Kootenay 
districts,  died  at  his  home  at  Milner, 
B,  c.,  on  June  10. 

Robert    sti.ht   died   on  April   30,  at 

Launceton,  Tasmania.  Mr.  Sticht  was 
formerly  a  lead  metallurgist  in  this 
country  but  is  best  known  as  an  ex- 
ponent of  pyritic  smelting,  which  he  de- 
veloped to  a  high  degree  of  perfection 
at  the  Mount  I. yell  Mining  &  Railway 
Co.,   in    Tasmania. 

EL  s.   Vincent,  general  manager  of 
the    Trojan    Mining    Co.,    died    at    his 
home   in    l'cadwood.   S.    !>..  on   .1 
Mr.    Vincent    was   bom   in    Pennsylvania 

in    L867   and   came   to   the   Black    Hills 

16,   making   Ins   headsman 
Deadwood  as  a  civil  engineer,    lie  en- 
tered  the   employment    of   the    Trojan 

Mining    Co.    some    years    ago,    and    was 

I  superintendent  and  later 

manager.      He    was    mayor    of 

Deadwood    for   a    number   of   years. 
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Book  Reviews 


South  American  Geology 
Johns    Hopkins    University    Studies    in 
Geology,    No.    1.      "The    Geology    of 
the     Corocoro     Copper     District     of 
Bolivia."     By   Joseph   L.    Singewald, 
Jr.,   and   Edward    W.    Berry.     Johns 
Hopkins  Press,  Baltimore. 
The     Spaniards     arriving     in     Bolivia 
early    in   the    sixteenth    century   found 
the   Indians  working-  the  oxidized  out- 
crops   of    the    Corocoro    mines,    as    a 
source     for     copper     pigments.       The 
mines  have  been  worked  intermittently 
since. 

The  Corocoro  mines  share  with  the 
Lake  Superior  deposits  the  distinction 
of  being  the  only  commercially  im- 
portant copper  deposits  in  which  na- 
tive copper  is  the  principal  form  of 
occurrence  of  the  ore.  The  ores  occur 
in  a  thick  series  of  shales,  sandstones, 
and  conglomerates,  which  have  been 
uptilted;  numerous  beds  are  impreg- 
nated with  copper  ores.  A  great  fault 
runs  through  the  district,  and  the  beds 
dip  away  from  it  on  both  sides.  The 
age  of  these  beds  has  previously  been 
variously  placed  in  periods  from  the 
Carboniferous  to  the  Tertiary;  but 
fossil  plants  collected  by  the  authors 
show  the  age  to  be  Pliocene,  probably 
on  both  sides  of  the  fault.  Younger 
than  these  rocks  is  another  unconform- 
ably  overlying  series  of  sandstones, 
red,  like  the  underlying  beds.  The 
nearest  igneous  rocks— diorites — are 
fifteen  to  twenty  kilometers  away;  but 
the  authors  frame  the  hypothesis  that 
the  dioritic  mass  extends  under  this 
Corocoro  district,  and  that  the  min- 
eralization was  accomplished  by  "so- 
lutions rising  from  the  underlying 
dioritic  magma."  The  ore  is  native 
copper;  gypsum  and  also  some 
celestite  and  borite,  occur  as  gangues. 
Toward  the  surface  some  of  the  beds 
have  chiefly  chalcocite  ore,  with  domey- 
kite;  very  superficially  this  copper 
sulphide  has  been  oxided  to  copper 
sulphate,  carbonates,  and  oxide.  The 
sulphides  are  said  to  extend  to  100  to 
150  meters,  while  lower  down  only  na- 
tive copper  is  found.  (The  reviewer 
wonders  whether  the  authors  have  thor- 
oughly checked  up  this  statement  from 
personal  observation.)  It  is  suggested 
that  chalcocite  and  native  copper  are 
contemporaneous.  The  ore  deposition 
has  taken  place  principally  in  the  por- 
ous beds  (sandstones  and  conglomer- 
ates) rather  than  in  the  shales,  for 
reasons  which  do  not  have  to  be  ex- 
plained— and  the  authors  do  not  ex- 
plain. The  ores  carry  a  little  silver. 
The  strata  are  bleached  near  the  ores. 
As  to  the  genesis  of  the  ores,  the 
authors  rule  out  the  possibility  that 
they  are  sedimentary — an  old  theory 
for  ores  in  sandstone;  and,  as  above 
noted,  they  ascribe  the  ore  to  solutions 
proceeding  from  an  underlying  diorite 
magma. 


These  deposits  belong  to  a  character- 
istic group.  Why  from  the  mineraliz- 
ing solution  native  copper  was  de- 
posited instead  of  the  usual  cop- 
per sulphides,  although  the  presence  of 
gypsum  shows  that  sulphur  existed  in 
the  solutions,  is  a  problem  which  might 
well  be  taken  up  by  our  students  of 
geology.  If  the  condition  above  stated 
is  a  true  one,  that  certain  steeply 
dipping  beds  show  chalcocite  above  and 
native  copper  in  depth,  this  will  even- 
tually furnish  a  valuable  clue  to  the 
nature  of  ore-deposition — a  clue  the 
significance  of  which  at  present  is 
unknown.  J.  E.  S. 


Johns  Hopkins  University  Studies  in 
Geology,  No.  2.  "The  Geology  and 
Paleontology  of  the  Huancavelica 
Mercury  District."  By  Edward  W.. 
Berry  and  Joseph  T.   Singewald,  Jr. 

A  peculiarity  of  the  Corocoro  report, 
reviewed  above,  is  accentuated  in  this 
one— the  conscientious  enumeration  of 
the  opinions  of  geologists  who  have 
previously  written  on  the  district:  an 
enumeration  made  not  only  once,  but 
each  time  a  new  theme  is  taken  up. 
The  general  impression  is  given  of  a 
compilation,  and  it  is  somewhat  diffi- 
cult to  sift  the  varying  opinions  ex- 
pressed, and  find  out  what  the  authors 
think,  which  is  what  one  wants  to 
know.  A  system  of  citing  previous 
views  in  footnotes  would  have  been 
better  presentation  and  better  editing. 
Also,  there  are  repetitions  and  partial 
statements  which  could  have  been  elim- 
inated. As  it  is,  the  earnest  reader  has 
to  do  a  good  deal  of  gleaning. 

The  Huancavelica  mercury  mines,  in 
Peru,  supplied  the  mercury  for  benefi- 
ciating  the  silver  ores  which  were 
mined  during  the  Spanish  Colonial 
period,  in  Peru,  Bolivia,  Chile,  and 
even  Mexico;  they  produced  mercury 
for  over  two  centuries.  In  1?86  the 
principal  workings  caved,  burying  two 
hundred  miners,  and  the  mines  have 
never  recovered  from  that  catastrophe. 
They  are  now  being  reopened. 

The  most  abundant  rocks  are  Cre- 
taceous limestones,  with  post-Cre- 
taceous conglomerates.  The  cinnabar 
occurs  chiefly  in  a  fine  sandstone  (pre- 
sumably of  the  Cretaceous  series),  and 
is  accompanied  by  bituminous  sub- 
stances and  also  galena,  sphalerite, 
pyrite,  arsenopyrite,  and  stibnite.  Real- 
gar and  barite  also  occur.  Igneous 
rocks  are  abundant  in  the  vicinity, 
varied  in  character  but  chiefly  ande- 
sitic.  Their  age  is  regarded  by  the 
authors  as  probably  Miocene  (p.  51). 
There  are  warm  springs  actually  exist- 
ing at  Huancavelica,  but  they  do  not 
deposit  cinnabar,  as  they  do  in  Cali- 
fornia. J.  E.  S. 


Crain's  Market  Data  Book  and  Direc- 
tory. Second  edition,  1922.  G.  D. 
Crain,  Jr.,  537  S.  Dearborn  St., 
Chicago.     $5. 

This  is  a  directory  of  the  class,  trade, 
and  technical  publications  of  the 
United  States  and  Canada,  giving  par- 
ticulars as  to  the  fields  they  cover. 


Pacific    Coast    Petroleum    Industry — 

This  is  the  title  of  the  second  part  of  a 
report  by  the  Federal  Trade  Commis- 
sion; it  deals  with  prices,  marketing 
methods,  land  competitive  conditions, 
and  supplements  an  earlier  publication 
that  considered  production,  ownership, 
and  profits.  The  conclusion  is  reached 
that  production,  refining,  and  market- 
ing are  controlled  by  a  few  companies 
and  their  subsidiaries  and  that  the 
Standard  group  dominates  the  oil  busi- 
ness. The  Standard  Oil  Co.  of  California 
usually  takes  the  lead  in  announcing 
price  changes  for  refined  products  and 
the  others  follow.  The  pamphlet  con- 
tains 268  pages  of  reports  of  hearings, 
exhibits,  and  miscellaneous  data.  Copies 
can  be  obtained  from  the  Superintend- 
ent of  Documents  at  Washington,  D.  C. 
The  price  is  30c. 

Mica — Every  present  and  prospective 
mica  producer  will  be  interested  in 
"Mica,"  a  forty-six-page  mimeographed 
bulletin  issued  by  the  U.  S.  Bureau  of 
Mines,  Washington,  D.  C,  as  Reports 
of  Investigations  No.  2,357,  obtainable 
on  request.  This  gives  much  valuable 
information  on  varieties,  chemical  com- 
position, physical  properties,  origin  and 
occurrence,  inperfections,  production 
and  consumption,  uses,  grades  and 
specifications,  mining,  trimming  and 
cutting,  ground  mica  manufacture,  dis- 
tribution of  deposits,  and  list  of  manu- 
facturers, dealers,  and  grinders.  A  sec- 
ond part  of  the  bulletin  is  devoted  to 
recent  developments  in  foreign  mica 
mining.  The  monograph  is  the  work 
of  Oliver  Bowles. 

Canadian  Mining  Directory — Reginald 
E.  Hore,  formerly  editor  of  the  Cana- 
dian Mining  Journal,  co-operating  with 
J.  J.  Kingsmill,  has  issued  a  small 
128-page  "Mining  Handbook  of  Can- 
ada." General  statistics  are  given  as 
to  production,  and  security  prices  of 
the  various  Canadian  mines,  and,  under 
the  individual  names,  are  given  the 
date  of  organization,  officials,  financial 
organization,  brief  particulars  as  to  the 
property,  and  its  present  condition.  The 
book  is  obtainable  from  The  Investors' 
Mining  Handbook,  Room  34,  56  King 
St.  West,  Toronto,  Ont.,  for  $1  for  the 
paper-bound  edition  or  $2  for  the 
leather-bound. 

Oil  in  South  Dakota— Roy  A.  Wilson, 
geologist  for  the  South  Dakota  Geo- 
logical and  Natural  History  Survey,  has 
made  a  thorough  reconnaissance  survey 
of  the  state,  to  determine  the  most 
likely  regions  for  prospecting  for  petro- 
leum. Up  to  the  present,  South  Dakota 
has  produced  no  oil,  though  some  wells 
have  been  drilled.  Bulletin  10  is  the 
report  of  the  survey,  and  may  be  ob- 
tained from  the  South  Dakota  Geolog- 
ical Survey,  Vermilion,  S.  D.  Although 
the  outlook  is  not  promising,  sundry 
geological  formations  exist  and  offer 
possibilities  of  oil. 
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Leading  Events 


HOLLINGER'S  purchase  of  the  Schumacher  and  the 
Premier  Gold  Mining  Co.'s  announcement  that  its 
next  dividend  would  total  three-quarters  of  a  million 
dollars  are  the  events  leading  in  interest  of  the  week. 

The  Western  Mining  Conference,  held  at  Denver, 
June  20-21,  was  of  much  importance.  The  resolutions 
adopted  are  reported  on  p.  27  of  this  issue. 

Increasing  scarcity  of  miners  is  putting  a  brake  on 
production   in  the   Michigan   copper   country.     Similar 


conditions  are  said  to  obtain  in  some  other  districts  in 
the  country,  particularly  at  Butte. 

Furnaces  of  the  Birmingham  district  are  taking  a 
half-million  tons  of  iron  ore  weekly,  it  is  estimated. 
The  production  of  coal  and  flux  is  in  proportion. 

The  War  Minerals  Relief  Commissioner,  Judge  Ira  E. 
Robinson,  has  been  given  several  engineer  assistants  to 
expedite  the  work  of  reconsidering  the  many  claims  that 
have  been  made. 


Guggenheim  Ticket  Elected 
at  A.  S.  &  R.  Meeting 

Number  of  Directors  Holding  No  Offi- 
cial Position  Increased  to  Seventeen 
— Eilers    and     Investigating 
Committee  Satisfied 

The  ticket  nominated  by  the  manage- 
ment of  the  American  Smelting  &  Re- 
fining Co.  was  elected  at  the  company's 
annual  meeting  held  in  Jersey  City, 
N.  J.,  on  June  27.  The  number  of 
directors  holding  no  official  position 
with  the  company  was  increased  from 
eight,  as  nominated  last  year,  to  seven- 
teen. Several  days  prior  to  the  meet- 
ing the  company  announced  that  it  had 
received  proxies  representing  more 
than  700,000  shares  of  the  1,100,000 
outstanding. 

The  new  directors  thus   elected  are: 
Bulkeley    Wells,    mine    operator,    Colo- 
rado;    General     George    \V.     (I 
Lewi*   L.  Clarke,  president,    \ 
Exchange    National    Bank;    Charles    I). 
Hill.?,   of   Dwight   &   Hilles;    Henry    E. 
iit,  Equitabl 
'      Wagner,  president,  the  Dis- 
count Corporation;  Harvey  D,  Gibson, 
president,  New  York  Trail  Co.;  Elihu 
Root,  of   Root,  Clark,  Bucknor  <v    How- 
land,  and  Harry  L.   Day,  of  Idaho. 

The  directors  not  holding  official  posi- 
DO  were  added  to  the  bo 
year    and    W«l  i    are:    M.    P. 

v,     Lyman     Candee.     Edwin     C. 

n,  F,  J.  I.earv.  Fred  W.  Shibley, 
hley;  Wilfred  Shore,  and  F.  T. 

Walker. 

The   remaining  members  of  ti 

1     iggenheim.  I 

on    Guggenheim, 

*  house,  chairman  of 
the   board;    F,    H.    I'.rowncll,   fli 

'it   and   chairman  of  the   finance 

committee;    Willis  .    vice- 

rice-presldenl 


in  charge  of  metal  mining  operations; 
H.  A.  Prosser,  vice-president  in  charge 
of  Mexican  operations;  Walter  T.  Page, 
member  of  the  advisory  committee, 
Omaha;  Roger  W.  Straus,  assistant  to 
the  president;  Hamilton  M.  Brush, 
manager,  metal  sales  department,  and 
C.  A.  H.  de  Saulles,  president  of  the 
United  States  Zinc  Co.  The  same 
board  of  directors  was  elected  for  the 
American  Smelters  Securities  Co. 

No  contest  was  made  by  the  proxy 
committee  of  the  stockholders  investi- 
gating committee,  that  recently  re- 
ported its  findings.  Likewise,  Henry  S. 
Weller,  E.  D.  Emerson,  and  Karl  Eilers, 
who  comprised  an  independent  proxy 
committee,  announced  prior  to  the 
meeting  that  they  would  vote  the  man- 
agement's ticket. 


Premier's  Third  Dividend 
Totals  $750,000 
The    Premier    Gold    Mining    Co.,    of 
British    Columbia,    recently    announced 
a   dividend  of  15c.   per  share,  payable 
I,    for    the    quarter    ended    June 
30.     The  total  is  $750,000.     This   is  the 
third    dividend    in    the    company's    his- 
tory.     The   first   was   for   $400.1X10   and 
land    at    the   end   of    11121.      The 

second  100,000,  for  the  first 

quarter  of   1922.     The  total  to  date  is 
o.noo. 


Utah  Roadfl  Reduce  Intrastate 
Freight  Kates 

The    Public    Utilr 
I'tah,     in      response      t,,      request,      has 
granted    U)    interstate    rai  - 

Ing  in  I'tah  permission  lo  redo 

bo    ■    parity    with    the 

red  "-heed  by  the 
Interstate  Commerce   Commission!  ef- 

fective   .luly    1. 


Hollinger  Buys  Schumacher 

Largest     Price     on     Cash     Basis     Yet 

Paid  for  Canadian  Gold 

Property 

By  Alexander  Gray 

Official  announcement  that  the  Hol- 
linger Consolidated  Gold  Mines,  of  Por- 
cupine, Ont.,  had  made  a  cash  pay- 
ment and  taken  an  option  on  the 
Schumacher  properties,  which  adjoin  the 
Hollinger  areas  on  the  east,  was  not 
so  much  of  a  surprise  as  it  was  further 
testimony  to  the  policy  of  expansion 
planned  by  the  leading  gold-mining 
corporation  of  Canada.  The  considera- 
tion entering  into  the  agreement  is  that 
the  price  be  $1,650,000,  or  90c.  a  share 
for  Schumacher  shares.  Of  this 
amount  10  per  cent  was  forthcoming 
upon  execution  of  the  document.  Af- 
ter a  short  inspection  period,  $300,000 
more  is  to  be  paid.  Thereafter,  the 
remainder  of  $1,185,000  will  be  due 
in   four   quarterly   installments. 

As  100  acres  is  involved,  and  as  the 
Schumacher  property  was  one  of  the 
debatable  quantities  in  what  is  known 
as  the  Pearl  section  of  Porcupine,  the 
non  in  all  its  bearings  is  the 
subject  of  much  discussion  in  mining 
circles.  It  is  an  open  secret  that  the 
Hollinger  management  was  prepared  to 
pay   more   than    it    did   for  posse 

the    Schumacher.      Negotiations    were 

carried   on    without    leakage.      A    Hollin- 

ger  official  fortuitously  is  also  a  mem- 
ber  of    the    Schumacher   board,    and    as 

ill,'     of     the     ■ 
that     may    be    said     to    be    part     of    the 
Hollinger    control,    ha    arte. I    in    a    dual 

capacity.     Neither   side   is   dissatisfied 

with  the  outcomes.  The  provision  where- 
by    the      Hollinger     management      paid 

$166,000  for  an  examination  period  is 
merely  precautionary! 

I  ante   is   true   of  the   purpose   of 


July  1,  1922 


Engineering  and  Mining  Journal-Press 


31 


the  purchasers,  counseled  by  A.  F. 
Brigham,  general  manager,  who  re- 
ported upon  information  and  belief  that 
certain  orebodies  now  being  developed 
in  the  Acme  area  of  Hollinger  terri- 
tory at  depth  may  exist  within  the 
Schumacher  lines  in  quantity  and  qual- 
ity that  should  not  be  ignored.  One 
highly  profitable  series,  of  which  vein 
No.  65  is  the  best,  that  can  return  the 
Schumacher  purchase  money  if  there 
was  nothing  else,  is  believed  or  pre- 
sumed to  be  trending  toward  the  Schu- 
macher. In  fact,  for  some  time,  it  had 
been  noted  that  the  rake,  the  drag,  was 
in  that  direction. 

The  geology  of  this  locality  in  par- 
ticular, created  the  supposition  that 
there  will  be  other  orebodies.  L.  D. 
Huntoon,  who  reported  on  the  Mclntyre 
for  New  York  interests,  laid  stress  upon 
contact  conditions  without  which  Mc- 
lntyre would  not  possess  the  specula- 
tive possibilities  it  does.  Mclntyre 
is  banking  upon  the  continuation  of 
some  of  the  Hollinger  orebodies.  If 
other  extensions  belong  to  the  Schu- 
macher, then  the  Hollinger  manage- 
ment, being  forwarned,  desired  to  be 
forearmed,  whether  or  not  the  even- 
tuality of  getting  all  there  is  in  the 
Acme  ground  be  somewhat  remote. 

Now  Hollinger  Consolidated  will  own 
seventeen  full  claims,  the  Schumacher 
acquisition  adding  2,500  ft.  or  so  on  the 
strike.  To  most  people,  the  impression 
has  been  that  the  Schumacher  could 
not  have  more  than  a  corner  of  the 
Acme  Assuring.  The  Hollinger  man- 
agement ascertained  to  the  contrary, 
and  preferred  to  act  rather  than  have 
other  parties  take  the  Schumacher. 


Would  Vary  Gold  in  Dollar 

A  bill  intended  to  stabilize  the  pur- 
chasing power  of  money  by  replacing 
the  unstable  dollar  with  a  stable  dollar 
has  been  introduced  by  Representative 
Goldsborough,  of  Maryland.  He  pro- 
poses that  on  Jan.  8,  1924,  the  gold 
dollar  of  the  United  States  shall  cease 
to  be  a  constant  quantity  of  gold  of 
variable  purchasing  power,  but  there- 
after shall  be  a  variable  quantity  of 
standard  gold  bullion  of  approximately 
constant  computed  purchasing  power. 
He  proposes  that  the  quantity  of  stand- 
ard gold  bullion  that  shall  constitute 
a  gold  dollar  at  any  time  shall  be  ascer- 
tained and  fixed  from  time  to  time  by 
the  computation  and  use  of  index  num- 
bers of  wholesale  prices.  The  gold 
dollar  shall  remain  25.8  grains  of 
standard  gold  until  some  other  quan- 
tity is  fixed  by  the  proposed  bill. 


Canadian  Survey  Plans  Extensive 
Field  Work 

The  field  work  of  the  Canadian  Ge- 
ological Survey  this  season  will  cover 
a  wide  area.  One  of  the  most  impor- 
tant undertakings  will  be  the  survey- 
ing and  mapping  to  completion  of  the 
region  between  Port  Arthur  and  the 
Nipigon  River,  where  silver,  iron,  zinc 
and  other  valuable  minerals  occur. 


Broken  Hill  Cannot  Meet 

Present  Competition 

Would    Restart    Steel    Works    at    Port 

Waratah  If  Wages  and  Coal  Prices 

Were  Cut 

By  Reuters  Agency 

Twelve  months  ago  approximately 
6,000  men  were  employed  by  the  Broken 
Hill  Proprietary  Co.,  at  its  Port  War- 
atah steel  works,  near  Newcastle,  N. 
S.  W.  Today  only  840  are  at  work. 
According  to  the  company's  head  office, 
this  has  been  caused  solely  by  the  in- 
ability of  the  company  to  secure  orders 
at  prices  that  will  permit  operation. 
Great  Britain  and  the  United  States, 
it  is  stated,  have  been  enabled  to  meet 
competition  owing  to  adjustment  made 
in  prices  of  coal  and  wages,  in  neither 
of  which  have  there  been  reductions  in 
Australia. 

The  directors  think  that  they  will 
be  justified  in  restarting  the  works  if 
large  coal  is  reduced  by  4s.  and  small 
coal  by  6s.  per  ton.  Since  the  beginning 
of  the  industry  at  Newcastle  prices  of 
large  coal  have  increased  100  per  cent 
and  small  coal  153  per  cent. 

Regarding  hours,  the  company  is  un- 
der great  disability  owing  to  the  forty- 
four-hour  week.  It  is  considered  nec- 
essary that  a  return  to  forty-eight 
hours  be  agreed  upon  before  operations 
resume. 

The  company  is  unable  to  start  at 
the  latest  New  South  Wales  basic  wage 
of  £3  18s.  per  week.  It  claims  that  it 
could,  however,  start  at  £3  10s. 


Canada  to  Seek  New  Markets 
for  Mineral  Products 

Charles  Stewart,  Canadian  Minister 
of  Mines,  announced  on  June  21  that 
the  government  had  adopted  a  vigorous 
policy  for  the  encouragement  of  the 
mining  industry.  A  determined  effort 
will  be  made  to  open  up  new  markets 
abroad  for  Canadian  mineral  products, 
in  connection  with  which  Dr.  C.  C. 
Camsell,  Deputy  Minister  of  Mines,  is 
leaving  at  once  for  England  and  the 
Continent.  The  Imperial  Mineral  Re- 
sources Bureau  is  interested  in  Cana- 
dian mineral  products,  and  Dr.  Camsell 
will  confer  with  them  as  to  the  best 
means  of  opening  up  new  avenues  of 
trade.  Among  the  minerals  for  which 
it  is  hoped  to  find  additional  markets 
are  graphite,  tar  sands,  feldspar,  and 
bentonite.  High-grade  deposits  of  the 
latter  have  been  discovered  in  Alberta 
and  British  Columbia  and  as  it  is  a 
valuable  factor  in  the  manufacture  of 
textiles  it  is  hoped  to  create  a  demand 
for  it  among  English  manufacturers. 
As  Germany  has  lost  much  of  her  min- 
eral-producing territory  it  is  believed 
that  a  market  can  be  secured  in  that 
country  for  iron  ore  and  other  minerals. 
While  in  Germany  Dr.  Camsell  will  in- 
vestigate the  methods  in  operation 
there  for  briquetting  coal,  and  will  also 
give  special  attention  to  phosphates 
and  other  mineral  fertilizers.  During 
his  stay  in  Europe  he  will  represent 
Canada  at  the  International  Geological 
Congress  to  be  held  in  Brussels. 


Accounting  in  Dolly  Varden  Case 
Ordered  at  Vancouver 

Said   to   Mean   Practically   That    Prop- 
erty Goes  to  George  Wingfield 

In  the  Supreme  Court  of  British  Co- 
lumbia Justice  Morrisson  has  ordered 
an  accounting  in  the  case  of  George 
Wing-field  v.  Taylor  Mining  Co.,  which 
operates  the  Dolly  Varden  mine  at 
Alice  Arm,  B.  C.  Mr.  Wingfield  is 
suing  for  the  recovery  of  $200,000,  be- 
ing $150,000  and  accrued  interest 
loaned  to  the  Dolly  Varden  Mines,  Ltd., 
in  1919.  Although  papers  were  served 
on  Taylor  Mining  Co.,  Taylor  Engineer- 
ing Co.,  Dolly  Varden  Mines,  Ltd., 
C.  M.  Rolston,  trustee  for  the  bond 
holders,  and  H.  C.  Chiene,  trustee  for 
the  creditors,  none  of  the  parties  op- 
posed the  application  for  foreclosure  of 
the  property,  consisting  of  the  Dolly 
Varden  and  Wolf  mines  and  the  Dolly 
Varden-Alice  Arm  railway.  The  or- 
der practically  means  that  the  property 
goes  to  Mr.  Wingfield,  it  is  said,  but  a 
rumor  is  in  circulation  to  the  effect 
that  he  has  entered  into  an  agreement 
with  the  Taylor  company,  by  which 
the  latter  may  recover  the  property  by 
complying  with  certain  financial  con- 
ditions within  a  specified  period. 


Importance  of  Colorado  River 
Projects  Pointed  Out 

Mining  developments  in  the  terri- 
tory tributary  to  the  power  sites  on 
the  lower  Colorado  River  can  be  stimu- 
lated greatly  if  this  power  should  be 
developed.  A  formal  statement  to  that 
effect  by  F.  J.  Bailey,  the  acting  direc- 
tor of  the  Bureau  of  Mines,  has  been 
submitted  to  the  committee  now  con- 
sidering the  Swing  bill,  which  proposes 
the  expenditure  of  $7,000,000  of  Fed- 
eral money  for  power  development, 
flood  control,  and  water  supply  in  the 
lower  Colorado  River  basin.  In  his 
letter,  Mr.  Bailey  points  out  that  min- 
ing is;  the  dominant  industry  in  Ari- 
zona, southwestern  New  Mexico,  and 
southern  Nevada,  but  that  its  develop- 
ment is  being  seriously  hampered  by 
the  cost  of  power.  "Cheap  and  de- 
pendable hydro-electric  power,"  Mr. 
Bailey,  said,  "will  stimulate  prospect- 
ing and  development.  It  will  cheapen 
metal  production  in  a  large  territory. 
It  will  put  the  small  producer  on  equal 
terms  with  the  large  producer  in  the 
matter  of  power  costs.  It  will  open  up 
possibilities  of  the  electrometallurgical 
treatment  of  low-grade  ores,  which  at 
present  are  unavailable  on  account  of 
the  high  cost  of  steam  or  oil-generated 
electric  power." 


Funds  for  Helium  Research 
Work  Available 

An  appropriation  of  $400,000  for  re- 
search work  and  for  the  production  of 
helium  will  be  available  during  the 
fiscal  year  beginning  July  1.  The  effort 
of  the  Senate  to  reduce  this  amount 
to  $300,000  was  unsuccessful,  as  the 
conferees  on  the  War  Department 
bill  accepted  the  House  figure. 
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News  from  Washington 


Lawyers  and  Prospectors  Oppose 

Mining  Law  Revision 
Committee      Hears      H.      G.      Moulton. 
Representing  .Mining  and   Metal- 
lurgical   Society 

The  hearings  now  in  progress  before 
the  Committee  on  Mines  and  Mining 
of  the  House  of  Representatives  have 
proceeded  far  enough  to  demonstrate 
that  the  opposition  to  the  revision  of 
the  mining  law  comes  largely  from 
prospectors  and  from  mining  lawyers. 
The  position  of  the  lawyers  is  a  natural 
one,  it  is  contended,  because  their 
greatest  asset  is  their  knowledge  of 
the  rulings  on  and  application  of  the 
existing  law.  As  the  proposed  revision 
cannot  be  retroactive,  some  believe 
there  is  no  ground  for  personal  con- 
cern on  the  part  of  these  attorneys,  as 
the  litigation  certain  to  arise  from  the 
properties  located  under  the  present 
law  will  be  ample  to  keep  this  gener- 
ation  of   mining   lawyers   busy. 

More  illumination  on  the  prospec- 
tuation  was  shed  by  Herbert 
G.  Moulton.  who  appeared  before  the 
Mines  and  Mining  Committee  to  in- 
dorse the  bill  on  behalf  of  the  Mining 
and  Metallurgical  Society  of  America 
and  to  give  the  members  of  that  com- 
mittee the  benefit  of  some  of  his  own 
experiences  and  observations.  An  ex- 
tract from  Mr.  Moulton's  statement 
and  of  his  answers  to  some  of  the 
questions  propounded  by  the  commit- 
tee, follows: 

The  Chairman.  On  that  question  of 
prospecting,  do  you  mean  it  is  practi- 
cable to  pursue  the  old  methods  of  look- 
ing for  surface  outcroppings  of  orebod- 
ies  through  individual  efforts,  or  do 
you  mean  prospecting  can  be  more  suc- 
cessfully carried  on  by  corporations 
looking  in  a  scientific  way  for  the 
larger   bodies   of   low-grade   ore  ? 

Mr.  Moulton.  The  prospecting  of 
the  future  must  necessarily  be  carried 
on  principally  by  large  organizations, 
Corporations,  or  groups  of  individuals, 
with  adequate  resources,  in  a  scientific 
manner.  There  still  remains  a  little 
room,  and  only  a  little,  for  the  pros- 
pector whose  rights  and  opportunities 
should  be  protected  because  of  their 
value  in  developing  American  initiative. 

The  CHAIRMAN.  In  your  opinion  are 
their   rights    adeqnal  ted    un- 

der this  bill? 

Mr.  Men  i.tcin.     Fully. 

'  HATJUfAN.     H  a  min- 

ing  engineer,    any    definit. 
whether  the  bulk  of  the  mineral  bearing 
•his  country  has  been  exh 
[01  ITON.     NO,  sir;  I  think  there 

r.     which  await  the 

l  b  ad  that 

particu!  •   within  the  la 

The  Chairman.     I   am   not   ■ 
■ 
that  Mr.    Win   hell    mnde   in  eoni 
with    thi  thai     I  be    mining 

■   and  important  ■ 
is  languishing. 


By  PAUL   WOOTON 
Special  Correspondent 

Mr.  Moulton.    Yes.  sir. 

The  Chairman.  He  advanced  the 
idea  that  we  should  look  to  foreign 
countries  for  minerals  rights.  Is  that, 
in  your  opinion,  necessary? 

Sir.  MOULTON.  I  believe  it  is,  because 
I  am  advised  that  more  of  the  miner- 
al resources  of  the  world  have  been 
taken  from  the  ground  since  1900  than 
were  taken  from  the  ground  in  the  en- 
tire history  of  the  world  up  to  that 
date.  That  shows  a  very  heavy  con- 
sumption. 

The  Chairman.  The  fact  is  that  men 
of  your  profession  are  much  concerned 
about    mineral   reserves? 

Mr.  Moulton.  Yes,  sir;  we  feel  that, 
if  possible,  a  stimulus  should  be  given 
to  large-scale  operations,  which  implies 
expensive  operations. 


Road  Improvement  in  Alaska 
Before  Senate  Committee 

Strong  arguments  for  improving 
roads  in  Alaska  to  provide  tonnage 
for  the  Alaskan  railroad,  and  to  develop 
the  mining  industry  of  that  territory, 
were  advanced  before  the  Senate  Com- 
mittee on  Appropriations  during  con- 
sideration of  the  Army  bill.  Statements 
were  submitted  from  the  Alaskan  En- 
gineering Commission  and  the  Alaskan 
railroad  in  support  of  the  road  projects, 
which  made  mention  of  various  min- 
ing projects  awaiting  development  in 
Alaska. 

The  Alaskan  Engineering  Commission 
referred  to  the  need  of  road  improve- 
ments in  the  mining  district  of  Willow 
Creek  which  was  termed  a  "permanent 
mining  camp."  Mining  possibilities 
were  mentioned  on  the  proposed  road 
from  Wasilla  to  Knik,  and  the  Iditarod 
mining  district  was  referred  to  in  con- 
nection with  the  need  for  road  improve- 
ment from   Nancy  to  Rainey  Pass. 

The  report  describes  a  vast  mineral 
territory  in  the  region  which  would  be 
covered  by  a  road  from  Talkeetna  to 
Cache  Creek.  It  is  predicted  that  this 
territory  will  provide  a  feeder  for  the 
Government  railroad. 

It  is  further  stated  that  a  road  going 
into  Kantishna  would  open  up  "vast 
of  apparently  low-grade  ore" 
and  that  the  railroad  should  look  to 
carrying  ore  for  its  largest  tonnage, 
this  district  promising  heavy  shipments. 

Improvement   of  the  roail  from   Dun- 
bar to  Fort  Gibbon  with  a  branch  from 
0    the    rapids    on    the    Yukon    is 
also  recommended,  on  the  ground  that 
probable  route  to  the  Koyukuk 
mining     region.     Recommendation     la 
made   that   a  narrow-gage  railroad   be 
i    via   the   ChatanQca   River  to 
low-grade  mining  districts  in  thl 

'  hatanika    and    Miller 

but     until     the    pit 

toward    development    wagon 
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War  .Minerals  Relief  Staff 
Enlarged 

Commissioner     Robinson     Recommends 

Two    Additional    Awards — Further 

Disallowances 

Three  additional  mining  engineers 
and  two  additional  auditors  are  to  be 
added  to  the  staff  of  the  War  Minerals 
Relief  Commissioner.  The  claims  are 
being  grouped  geographically  so  that 
the  work   can  be  expedited. 

.'hree  engineers  from  the  Bureau  oi 
Mines  staff  will  be  given  leave  of  ab- 
sence to  accept  this  temporary  service 
under  the  War  Minerals  Relief  Com- 
missioner. Karl  Baumgarten,  now  at 
the  Mississippi  Valley  Experiment 
station,  and  R.  V.  Ageton,  now  at  the 
Houghton  station,  have  been  selected 
for  this  work.  The  third  engineer  is 
still  to  be  selected. 

Subject  to  the  approval  of  the  Sec- 
retary of  the  Interior,  Commissioner 
Robinson  has  recommended  an  award 
erf  $32,404.50  to  the  Markstein-Dorn 
Mining  Co.  and  the  Carribee  Mining 
Company,  of  Atlanta.  These  compa- 
nies were  awarded  $15,705.54  by  the 
former  commission.  The  additional 
award  is  based  on  the  longer  period  of 
stimulation  and  on  the  acceptance  by 
Commissioner  Robinson  of  evidence 
establishing  commercial  importance  of 
a  portion  of  the  operation. 

An  award  of  $483.40  also  was  rec- 
ommended for  R.  H.  Walden,  of  Phil- 
lipsburg,   Mont. 

Disallowances  and  reasons  therefor 
were  recommended  in  the  following 
cases:  Edward  E.  Marshall,  Philadel- 
phia, not  within  the  act;  Johnson, 
Hale  and  Miller,  Narrows.  Va.,  stimula- 
tion not  established;  Loyalty  Mining 
Association,  Holdenville,  Okla..  stimu- 
lation not  established;  Anderson  Man- 
ganese Co.,  Kansas  City,  commerkal 
importance  not  established;  W 
Ores  Co.,  Oakland.  Cal.,  losses  not  in- 
curred during  the  period  of  Govern- 
ment stimulation;  E.  C.  Humphreys 
Co.,  Chicago,  losses  not  established; 
Atlantic  Ore  Alloys  Co.,  Philadelphia, 
not  within  the  act;  Pereira  BroS., 
Jamestown,  Cal.,  not  within  the  act; 
Manganese  Mining  Development  Co., 
Kansas  City,  stimulation  not  establish- 
ed; W.  1..  Marshall,  luarkwell.  Okla., 
stimu  •ahlished. 


Drill  Steel  Survey  Work  in  Field 
Completed 

Field  wort  on  the  drill  steel  lurvey 

\  •  i 
result.  F.  P.  Foley  has  returned  to  the 
Minneapolis  experiment  station  of  the 
Bureau  of  (tinea  to  continue  laboratory 
work.      Prof,    Charlea    Y.    Clayton    and 

now   at    tl  i 
station   writing   up   the   results  of   their 

•i  the  Held. 
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London  Letter 

Prestea    Block   "A"  's    Future   Depends 
on  New  Orebody — National  Min- 
ing Corporation  Cleans  Slate 

By  W.  A.  Doman 

London,  June  16 — Prestea  Block  "A," 
of  which  so  much  was  expected  at  one 
time,  again  disappoints  its  shareholders. 
During  the  past  calendar  year,  87,053 
tons  of  ore  was  milled,  for  a  recovery 
of  35s.  per  ton  at  the  standard  price 
of  gold,  though  the  excess  price  ob- 
tained raised  the  revenue  to  43s.  7d. 
per  ton.  As  working  costs  amounted 
to  61s.  7d.  per  ton,  there  was  a  debit 
on  the  year  of  £98,842.  Development 
added  only  4,512  tons  to  the  ore  re- 
serves, and  the  expenditure  on  this  ac- 
count was  no  less  than  £40,136.  At 
the  beginning  of  the  year  the  tonnage 
was  199,315,  averaging  41.11s.,  and  at 
the  end  120,481,  of  a  value  of  42.2s. 
per  ton,  showing  a  heavy  depletion. 
The  reserves  stand  in  the  books  at 
£89,084,  which  is  equal  to  the  high 
figure  of  14s.  7d.  per  ton.  The  future 
of  the  mine  depends  upon  what  is 
known  as  the  new  lens.  So  far  this 
gives  encouragement,  as  here  indicated: 
Sampled  Average  Width 
Level  Feet  Value         Inches 

14.  400  32s.  4d.  61 

15.  110  45s.  62 
The  above  figures  were  in  the  an- 
nual report.  A  message  received  from 
the  mine  for  yesterday's  meeting  gave 
even  better  results:  No.  15  level,  145 
ft.;  average  reef  width,  59  in.  assay- 
ing 48s.  9d.;  No.  14  level  north  drive, 
last  135  ft,  71  in.,  assaying  39s.;  face 
of  level  solid  reef  is  99  in.  wide,  as- 
saying 73s.;  No.  14  level  south,  160 
ft.;  average  width  64  in.,  assaying  36s. 
9d.  per  ton. 

The  "B"  reef  at  the  twelfth  level 
south  of  Prestea  shaft  gives  38s.  6d. 
over  62  in.  for  110  ft.  To  develop  the 
property,  further  funds  are  required, 
and  £50,000  is  to  be  raised  by  the  issue 
of  6  per  cent  debenture  stock.  Owing 
to  the  unsatisfactory  condition  of  the 
balance  sheet,  the  capital  is  to  be  re- 
organized, and  16s.  per  share  is  to  be 
written  off.  Of  the  100,124  shares 
unissued,  3,750  are  to  be  divided  into 
"B"  shares  of  Is.,  entitled  to  one-third 
of  the  divisible  profits,  and  the  rest 
into  4s.  shares,  to  be  held  in  reserve. 
If  additional  funds  are  not  provided, 
the  only  alternative  is  to  close  down  the 
mine,  a  course  which  the  engineer 
does    not   recommend. 

While  Cornish  mining  has  received  a 
good  deal  of  assistance,  it  is  still  in  a 
bad  way,  owing  to  the  continued  low 
price  of  tin.  There  are  now  indica- 
tions, say  the  directors  of  the  Geevor 
Tin  Mines,  that  the  lowest  prices  have 
been  recorded.  Reductions  have  also 
taken  place  in  the  cost  of  fuel,  timber, 
and  other  mine  supplies,  so  that  it 
is  possible  to  employ  additional  labor. 
Apart  from  putting  the  mine  and  plant 
in  order,  little  work  has  been  done  at 
the  Geevor  during  the  last  year.     The 


directors  are  looking  ahead,  and  state 
that  the  completion  of  sinking  the  Vic- 
tory shaft  to  the  seventh  level  and 
the  necessary  equipment  and  crosscut- 
ting  to  the  lodes  are  a  prime  necessity 
for  the  more  economic  working  of  the 
mine  and  increased  output  of  ore. 

At  the  annual  meeting  of  the  Mod- 
clerfontein  "B"  Gold  Mines,  the  chair- 
man, Sir  Evelyn  Wallers,  made  spe- 
cial reference  to  development  results. 
It  appears  that  from  the  standpoint  of 
payability,  the  area  is  divided  into  two 
parts,  the  northeastern  and  southwest- 
ern sections.  The  bulk  of  the  payable 
ore  is  in  the  latter  section.  General 
conditions  are  said  to  be  not  very  en- 
couraging. 

Herbert  Guedalla,  chairman  of  the 
National  Mining  Corporation,  experi- 
enced no  difficulty  in  proving  to  share- 
holders at  yesterday's  meeting  that  the 
troubles  of  the  company  were  due  to 
the  low  prices  of  metals.  He  wras 
further  able  to  state  that  the  Burma 
Corporation  was  reporting  satisfactory 
developments,  and  that  matters  are 
looking  more  hopeful  at  Santa  Ger- 
trudis  and  Fresnillo;  and  that  there 
are  also  good  possibilities  in  the  South 
American  Copper  Syndicate  and  the 
Ayan  Corporation,  formed  to  work  a 
promising  gold  mining  area  in  Eastern 
Siberia.  Shareholders,  as  a  result, 
unanimously  approved  the  writing 
down  of  the  capital  and  the  liability 
on  the  shares  in  order  to  wipe  out  the 
depreciation  and  go  forward  with  a 
clean  slate. 

FRANCE 
Iron   Ore  Output   in   the  Republic   De- 
clines at  Quarter's  End 

By  Reuters  Agency 

The  production  of  iron  ore  in  France 
during  the  first  four  months  of  1922 
amounted  to  1,298,712  tons  in  January; 
1,308,104  tons  in  February;  1,553,900 
tons  in  March,  and  1,379,721  tons  in 
April.  As  will  be  seen,  the  production, 
which  had  increased  during  the  first 
quarter  of  the  year,  fell  rather  seri- 
ously in  April.  Stocks  at  the  end  of 
March  showed  a  reduction  compared 
with  the  January  figure  (3,911,401  tons 
against  4,199,272),  and  this  decline  con- 
tinued in  April,  when  the  figure  fell 
to  3,667,319   tons. 

BURMA 
Burma  Corporation  Reports  Production 

for  May 
Namtu — During  May  the  Burma  Cor- 
poration milled  14,282  tous  of  ore  in 
its  treatment  plant,  producing  9,762 
tons  of  lead  concentrate.  Also,  11,- 
277  tons  of  lead-bearing  material  was 
smelted  in  the  blast  furnaces,  produc- 
ing 3,516  tons  of  hard  lead  for  treat- 
ment in  the  refinery.  The  refinery 
products  were  3,140  tons  of  refined  lead 
and   296,392   ounces    of  refined   silver. 

KOREA 

L'nsankinko. — The  Oriental  Consoli- 
dated's   cleanup   for   May  was   $89,000. 


Johannesburg  Letter 
Currency  Commission  Against  Further 
Inflation — Black   Labor  Require- 
ments Estimated 

By  John  Watson 

Johannesburg,  May  23— The  report 
of  the  Currency  Commission  was  pub- 
lished on  May  18  in  Capetown.  The 
commission  is  of  the  opinion  that 
every  endeavor  should  be  made  to  re- 
vert as  speedily  as  possible  to  the  gold 
standard  as  it  existed  before  the  Great 
War,  under  which  all  notes  were  con- 
vertible on  demand  into  gold,  which 
could  be  freely  exported,  and  that 
henceforth  nothing  be  done  which  will 
in  any  way  retard  the  achievement  of 
this   object. 

The  commissioners  recommend  that 
the  South  African  Reserve  Bank  be 
authorized  to  take  such  steps  as  he 
deemed  advisable,  and  as  experience 
may  show  to  be  expedient,  to  prevent 
any  further  inflation  of  the  currency 
of  the  Union,  and  that  the  policy  of 
returning  to  specie  payments  on  the 
gold  basis  at  the  earliest  possible  mo- 
ment be  steadfastly  pursued. 

The  Government  Department  of 
Mines  has  just  issued  valuable  statis- 
tics showing  the  purchases  of  the 
mines  during  1921.  The"  gold  mines 
spent  close  on  £14,500,000  last  year, 
which  was  the  largest  amount  on 
record.  The  figures  for  the  past  three 
years  for  all  the  union  mines  are  as 
follows:  1921,  £17,558,858;  1920,  £17,- 
843,310;  and  1919,  £15,901,276.  The 
Central  Mining  &  Investment  Corpora- 
tion has  arranged  the  purchase  from  the 
Custodian  of  Enemy  Property  of  the 
shares  and  debentures  in  his  possession 
held  by  enemy  subjects  in  the  various 
companies  which  are  administered  by 
that  group.  This  amounts  to  about 
800,000  shares.  The  purchase  price 
will  be  2s.  per  share.  These  shares 
will  be  used  to  reduce  the  company's 
issued  capital. 

The  question  of  native  labor  in  the 
L'nion  was  discussed  on  May  18  before 
the  Mining  Industry  Board.  The  total 
native  male  population  of  South  Africa 
(excluding  Rhodesia  and  all  British 
country  north  of  latitude  22  deg.  south) 
is  estimated  as  follows:  Union  of  South 
Africa,  2,241,931;  Basutoland,  260,169; 
Swaziland,  52,761;  Bechuanaland  Pro- 
tectorate, 55,000;  total,  2,609,891. 
William  Brace  asked  how  many  na- 
tives the  mines  required  and  to  how 
many  white  men  would  such  native 
employment  provide  supervising  posi- 
tions. Mr.  Gemmill  replied  that  a  fig- 
ure of  40,000  had  been  mentioned  as 
one  to  meet  the  industry's  require- 
ments. On  the  10.5  ratio  this  indi- 
cated approximately  4,000  whites.  It 
would  be  of  no  use  in  the  present 
emergency,  as  in  any  case  the  absorp- 
tion would  take  some  time.  The  scales 
of  pay  were  so  fixed  that  the  average 
earnings  of  all  native  workers  under- 
ground could  not  exceed  2s.  3d.  per 
shift. 
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BRITISH   COLUMBIA 

Providence     Mining     Co.     Stockholders 
Hold  Meeting  at  Greenwood 

(.mnwood — With  the  view  to  the 
re-starting  of  mining  in  this  district, 
enterprising  citizens  have  contributed 
funds  and  labor  for  the  pumping  out  of 
the  old  Barbara  and  Helen  mines,  so 
that  they  may  be  examined  by  en- 
gineers, representing  capitalists  who 
are  prepared  to  put  money  into  the  ven- 
ture if  the  reports  are  satisfactory. 

A  meeting  of  shareholders  of  Provi- 
dence Mining  Co.  is  to  be  held  here 
on  June  28,  according  to  permission 
of  the  provincial  courts,  given  to  a 
number  of  stockholders,  following  ap- 
plication for  permit  to  call  the  meet- 
ing. Behind  the  application  is  alleged 
to  be  a  dispute  between  the  present 
directorate  and  the  British  Columbia 
shareholders.  An  action  for  fore- 
closure by  the  debenture  holders  was 
started  recently,  and  it  is  alleged  that 
the  debentures  are  held  largely  by  the 
directors,  the  majority  of  whom  re- 
side in  Chicago. 

Grand  Forks — Work  has  been  re- 
sumed at  the  Rock  Candy  mine  and 
mill  at  Lynch  Creek.  The  mine  has 
been  closed  for  about  a  year.  In  1920, 
7,500  tons  of  fluorspar  concentrate  was 
shipped  from  the  mine,  most  of  the 
product  going  to  Gary,  Ind.  It  is  un- 
derstood that  the  Consolidated  com- 
pany has  negotiated  a  contract  that 
will  keep  the  mine  in  operation  for  at 
least  twelve  months. 

Stewart — Much  activity  is  being 
shown  throughout  this  district,  and  de- 
velopment work  is  beginning  in  many 
places.  S.  G.  Benson  has  stripped  a 
2-ft.  vein  for  250  ft.  On  the  Lucky 
Boy  claim,  and  samples  from  it  average 
$126  per  ton  in  silver  and  lead.  The 
claim  is  only  100  yd.  from  the  new 
Government  trail  up  Fish  Creek.  Grant 
Mahood  has  returned  from  Vancouver, 
where  he  succeeded  in  organizing  the 
American  Mining  &  Milling  Co.  with 
an  authorized  capital  of  $1,500,000. 
Attention  will  be  turned  first  to  the 
Betty  group,  seven  miles  north  of  the 
Premier  mine,  and  $100,000  is  to  be 
spent  in  its  development,  under  the  su- 
perintendence of  W.  M.  Irwin.  Prom- 
ising ore  has  been  exposed  on  the  sur- 
face. Harry  Hawson  arrived  recently 
to  take  charge  of  development  work  at 
the  Big  Missouri  for  A.  M.  Trites  and 
associates. 

Trail — Ore    receh •■■ 
idated   smelter  June   8    to    1  1.    inclusive, 
totaled  8,117  tons,  of  which  7,19 
from   company   mine         I  lippers 
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ONTARIO 

Boston    Creek    Stockholders    Authorize 
Capital  Increase 

Boston  Creek — At  a  special  meeting 
of  the  shareholders  of  the  Boston  Creek 
Mining  Co.  held  in  Toronto  on  June  2 
a  bylaw  was  adopted  authorizing  an  in- 
crease in  the  capital  from  $2,000,000  to 
$4  000,000.  The  directors  were  also  au- 
thorized to  purchase  several  properties 
from  E.  U.  Richardson  for  580,000 
shares    and    $180,000    cash. 

Arrangements  have  been  made  for  re- 
opening the  Patricia,  which  reverted  to 
the  original  owners  owing  to  the  failure 
of  the  Patricia  Syndicate. 

West  Shining  Tree — A  working  op- 
tion on  the  Herrick  for  one  year  has 
been  secured  by  American  interests. 
Work  will  be  started  immediately.  The 
shaft,  now  down  140  ft.,  will  be  sunk 
to  a  depth  of  400  ft.,  and  at  least  2,000 
ft.  of  lateral  work  will  be  undertaken. 
The  result  of  sampling  is  stated  to  in- 
dicate ore  of  a  grade  ranging  from 
$10  to  $12  per  ton. 

Cobalt — It  has  been  definitely  an- 
nounced that  the  New  York  interests 
which  recently  acquired  the  Colonial, 
will  sink  a  900-ft.  shaft  to  reach  the 
diabase-Keewatin  contact  where  the 
extension  of  the  O'Brien  main  vein  is 
looked  for. 

The  old  La  Rose  mine,  which  became 
flooded  this  spring,  is  being  pumped 
out,  and  work  will  be  resumed.  The 
pumping  out  of  the  La  Rose  Extension, 
which  has  been  under  water  for  sev- 
eral years,  is  practically  completed  and 
considerable  development  will  be  under- 
taken at  the  400  level. 

With  the  tailings  retreatment  plant 
in  operation  the  Mining  Corporation  is 
treating  a  total  of  700  tons  a  day. 

NEW   BRUNSWICK 

Provincial  Government  to  Offer  Bonus 
to  Mining  Operators 

Under  the  direction  of  the  Min- 
ister of  Mines  in  the  New  Brunswick 
government,  it  is  planned  to  offer 
bonuses  to  companies  operating  the 
mineral  lands  within  the  confines  of 
New  Brunswick.  At  present,  although 
companies  are  operating  soft-coal 
mines  in  the  Grand  Lake  field,  oil 
shales  in  Albert  County,  salt  deposits 
and  mineral  waters  of  Kings  County, 
and  natural  gas  deposits  of  Albert 
County,  there  are  extensive  deposits 
of  metal  as  yet  undeveloped  within  New 
Brunswick. 

It  has  been  recently  reported  that  a 
company  will  soon  be  organized  to  de- 
velop the  Charlotte  County  areas,  and 
investigate  what  possibilities 
arc  in  I  nenl  of  the  Iron  ore 

-  of  the  same  section  of  the 
nee. 

MIA  ICO 

Sinaloa 

Man]    Mining  Scouts  Repotted  in 

I  -i ~ t .-r i)   Section  ol    St;ite 

M nto    District-- The    Potrero,    a 

gold  property  with  ■  seventy-ton  stamp 
mill  and  cyanide  plant,  is  working  on  a 


slightly  reduced  scale  on  account  of 
water  shortage. 

Badiraguato  District — The  Guajolote, 
a  gold  property  in  the  Badiraguato  dis- 
trict, is  being  worked  with  a  Gibson 
mill  by  the  owners.  It  is  said  that  they 
have  a  considerable  ore  reserve.  The 
ore  is  free  milling,  and  is  said  to  yield 
75  per  cent  of  the  gold  value  by  simple 
amalgamation. 

The  San  Luis  Gonzaga  silver  prop- 
erty, in  the  Badiraguato  district,  be- 
longing to  Fred  Avery,  of  Columbus, 
Ohio,  and  associates,  is  closed  at  pres- 
ent, awaiting  the  arrival  of  machinery 
that  has  been  purchased. 

San  Lorenzo  District — The  old  Car- 
men mine  is  being  unwatered  by  J.  B. 
Hymes  and  associates,  of  San  Fran- 
cisco, Cal.  This  mine,  together  with 
others  in  this  district,  was  a  large  silver 
producer  in  the  days  before  the  revolu- 
tion. 

Lem  Shattuck,  of  Bisbee,  Ariz.,  and 
J.  T.  Wallace  are  opening  up  a  copper 
deposit  in  the  San  Lorenzo  district. 
This  is  a  new  property  and  shows  a 
general  width  of  vein  on  the  surface  of 
over  40  ft.,  carrying  about  4  oz.  silver, 
5  per  cent  copper,  and  a  small  quantity 
of  gold  per  ton. 

There  are  a  great  many  scouts  in 
the  field,  and  it  looks  as  though  early 
recognition  of  the  Obregon  government 
was  anticipated. 

Nayarit 

Cori  Gold  Mines  to  Build  Camp— United 
Eastern  Working  Tigre  Near  By 

Acaponeta  —  The  properties  of  the 
Cori  Gold  Mines  Co.  situated  near 
Acaponeta,  Nayarit,  Mexico,  have  re- 
cently been  examined  by  Raymond 
Guyer,  vice-president  and  consulting 
engineer  of  the  company.  Development 
work  has  been  in  progress  for  the  last 
year,  and  has  resulted  in  the  exposure 
of  two  oreshoots  running  well  in  gold, 
according  to  the  company. 

The    company    is    planning    the    in- 
stallation  of  a   permanent  camp,  com- 
and    milling    machinery.      The 
Cori  vein  is  a  continuation  of  the  Tigre 
vein. 

Work  on  the  adjoining  Tigre  prop- 
erty, owned  by  the  United  East- 
ern Mining  Co.,  of  Oatman,  Ariz.,  is 
being  actively  pushed.  The  company 
is  sinking  three  shafts  on  the  Tigre 
Vein  anil  has  completed  a  wagon  road 
to  the  property  and  installed  a  com- 
pressor. 

Durango 

I'.im.i/iil.i  District  J.  J.  Nicholl  and 
es,  of  London,  England,  have 
installed  a  small  Gibson  mill  on 
arty  recently  purchased  from  Primitive 
i  This  is  a  gold  and  silver  mine 
said  to  contain  platinum  in  commercial 
quantities. 

The  Zalate  mine,  also  in  the  Tamazula 
district,  i~  being  worked  by  the  Kspi- 
pinosa  is  in  charge. 
This  is  a  silver  property,  with  s 
erable  record  of  production.  Ore  ship- 
ments are  being  made  to  Culiaean. 
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CALIFORNIA 

Sixteen-to-One's  Recent  Strike  Yields 
Over  Half  Million  in  Gold 

San  Francisco — The  Sixteen-to-One 
mine,  at  Alleghany,  is  reported  to  have 
mined  over  $500,000  of  gold  ore  from 
the  recent  strike  within  somewhat  over 
two  months. 

The  most  important  mining  enter- 
prise in  northern  California  is  that  of 
the  Shasta  Zinc  &  Copper  Co.  at  Win- 
throp.  The  smelting  plant  has  been 
recently  placed  in  operation  and  has 
about  reached  its  smelting  capacity. 
Many  technical  problems  had  to  be 
solved  before  a  commercial  zinc  oxide 
product  was  obtained.  The  zinc  ox- 
ide product  is  up  to  commercial  grade 
and  will  find  a  ready  market  in  the 
manufacture  of  paint  and  commercial 
rubber  products. 

In  the  Rough  and  Ready  district,  Ne- 
vada County,  the  Osceola  is  being  re- 
opened; the  Alta  Combination  is  driv- 
ing an  adit  to  tap  the  Alta  gravel 
channel;  the  Alta  California  is  extend- 
ing an  adit  into  the  Holbrooke  ground. 
The  Alaska  mine  at  Pike  City  is  to 
be  reopened  by  the  Sierra  Alaska  Min- 
ing Co.  The  Valentine  mine,  at  Mo- 
hawk Valley,  is  to  be  reopened  and 
equipped  by  G.  H.  Stephan,  of  Quincy. 
The  Emigrant  Hill  mine,  near  Eliza- 
bethtown,  in  Plumas  County,  has  been 
abandoned,  the  reported  reopening  re- 
sulting in  little  encouragement. 

The  twenty-five-mile  railroad  con- 
structed by  the  Imperial  Gypsum  Co.  to 
its  gypsum  deposit  in  Imperial  Valley 
has  been  completed,  and  the  gypsum 
plant  is  being  constructed.  Officers 
elected  at  a  recent  meeting  are  W.  H. 
Coons,  president;  J.  S.  La  Sha,  and 
J.  W.  Kelley,  vice-presidents;  H.  C. 
Hotchkiss,  secretary;  H.  C.  Peterson, 
treasurer;  and  S.  W.  Dunaway,  man- 
ager. The  headquarters  of  the  com- 
pany are  at  San  Diego. 

NEVADA 

United   Comstock   Cuts   High   Grade  in 

Yellow      Jacket      Mine — Tonopah's 

Production    Increasing 

Virginia  City— It  is  reported  that 
the  United  Comstock  has  cut  a  body 
of  high-grade  ore  on  an  intermediate 
level  of  the  Yellow  Jacket  mine.  This 
is  in  a  portion  of  the  Comstock  lode 
which  has  produced  a  large  tonnage  of 
bonanza  ore. 

There  is  an  unconfirmed  report  that  a 
new  deal  is  on  covering  the  Middle 
Mines  group,  which  is  being  financed 
by    Eastern    interests. 

The  Comstock  Silver  has  encountered 
pay  ore  in  cleaning  out  old  workings 
on  the  260  level  near  the  Overland 
shaft.  This  ore  is  in  the  Succor  vein, 
and  development  is  being  continued  as 
rapidly   as    possible. 

Tonopah — According  to  figures  com- 
piled by  the  U.  S.  Geological  Survey, 
total  silver  production  of  Nevada  for 
1921  was  7,083,782  oz.,  compared  with 
7,745,093  oz.  for  1920.  Production 
for  Nye  County,  practically  all  of  which 
came    from    Tonopah,    was    $6,042,036. 


At  present  rate  of  production,  which 
has  been  maintained  since  Jan.  1,  the 
Tonopah  district  will  produce  ore  val- 
ued at  over  $7,000,000  in  1922. 

The  Tonopah  Extension  develop- 
ments on  the  1,880  level  of  the  Victor 
shaft  continue  highly  satisfactory.  In 
one  place  at  least  the  orebody  has  been 
proven  to  have  a  width  of  over  50  ft., 
and  is  of  average  milling  grade. 

The  West  End  Consolidated's  pro- 
duction in  May  was  10,000  tons,  which 
is  the  largest  monthly  output  ever 
made  by  this  mine.  Developments  at 
the  Halifax  above  the  900  level  con- 
tinue favorable  and  this  company  is 
shipping  at  the  rate  of  1,000  tons  per 
month. 

In  the  Midway  mine  the  discovery 
made  about  the  middle  of  April  on  the 
1,200  level  has  so  far  proved  disap- 
pointing. Good  values  are  found,  but 
the  shoots  are  small. 

Divide — Tonopah  Divide's  output 
during  May  was  1,690  tons,  of  an  aver- 
age value  per  ton  of  $34.10.  Net  re- 
turns to  the  company,  after  deducting 
metal  losses  and  milling  charges,  were 
$41,809.  This  is  slightly  lower  than  the 
April  figures,  although  tonnage  is  126 
tons  greater. 

The  Gold  Zone  is  shipping  at  the  rate 
of  200  tons  of  ore  monthly. 

UTAH 

Godiva  Likely  to  Reopen — Park  Nelson 

to  Sink — Vipont  Shipping 

Steadily 

Wvom  'Our  Special  Correspondent. 

Eureka — Ore  shipments  from  the 
Tintic  district  for  the  week  ended  June 
16  amounted  to  179  cars.  Shippers  were: 
Chief  Consolidated,  50  cars;  Tintic 
Standard,  48;  Iron  Blossom,  19;  Vic- 
toria,-13;  Eagle  &  Blue  Bell,  13;  Colo- 
rado, 10;  Grand  Central,  10;  Swansea, 
3;  Sionx,  3;  Mammoth,  3;  Alaska,  2; 
Dragon,  2;  Bullion  Beck,  1;  Gemini,  1; 
Tintic  Drain  Tunnel,  1. 

Equipment  is  on  hand  at  the  Grand 
Central,  and  it  is  expected  that  the  elec- 
trification of  the  hoist  will  be  com- 
pleted early  in  July. 

There  is  prospect  that  the  Godiva, 
controlled  by  the  same  interests  as  the 
Gemini  and  the  Ridge  &  Valley,  will  be 
reopened  during  the  summer,  owing  to 
the  favorable  prices  for  silver  and  lead, 
which  would  make  it  possible  to  ex- 
ploit  the   lower-grade   lead-silver   ores. 

Park  City — Shipments  for  the  week 
ended  June  16  amounted  to  4,523  tons. 
Shippers  were:  Ontario,  2,270  tons; 
Park-Utah,  873;  Silver  King  Coalition, 
785;  Judge,  Daly  and  Daly  West,  595. 

The  Park  Nelson  Mining  Co.  is  pre- 
paring to  sink  a  shaft  on  its  claims, 
which  are  about  a  mile  and  a  half 
east  of  the  Park-Utah,  in  the  eastern 
section  of  the  camp. 

Oakley,  Idaho — The  Vipont  Silver 
Mining  Co.,  owning  claims  in  Box 
Elder  County,  Utah,  near  the  Idaho 
line,  with  Oakley  the  nearest  shipping 
point,  is  working  about  300  men  in  its 
mine  and  mill,  and  making  steady  ship- 
ments  of   concentrates. 


MONTANA 

Miners     Scarce     in     Butte     District — 

Great  Falls  Works  at  Capacity — Nei- 

hart   Company   Completes    Lease 

Payments 

Neihart— Final  payment  on  $100,000 
for  the  lease  in  the  Neihart  district 
owned  by  the  William  Mueller  estate 
has  been  made  by  the  Neihart  Consoli- 
dated Silver  Mining  Co.  The  lease  was 
made  two  and  half  years  ago,  since 
when  the  mine  has  paid  for  itself  out 
of  the  25  per  cent  royalty,  more  than 
$400,000  in  silver  having  been  produced. 
Ninety-five  men  are  employed  and  the 
property  is  being  developed.  There  is 
a  mile  and  a  half  haul  to  the  railway. 
Although  the  principal  metal  is  silver 
the  lead  recovered  has  been  sufficient 
to  pay  the  hauling  and  smelting 
charges. 

Stockholders  of  the  Neihart  Silver 
Mines  have  authorized  the  directors  to 
dispose  of  any  of  the  company's  prop- 
erty without  calling  a  special  meeting. 
The  property  in  the  Neihart  district 
adjoins  some  of  the  claims  recently 
taken  over  by  the  American  Smelting 
&   Refining   Co. 

Butte — Lack  of  miners  is  still  handi- 
capping the  big  properties  in  the  Butte 
district.  Anaconda's  Mountain  View 
mine,  employing  between  500  and  600 
men,  has  shut  down,  and  the  miners 
have  been  distributed  to  other  mines. 

East  Butte's  new  Pittsmont  shaft  is 
now  bottomed  between  the  2,000  and 
the  2,100  levels.  It  will  be  continued 
to  the  2,200  level  when  two  new  levels 
will  be   opened. 

Operations  at  the  Richmond  mine,  on 
the  Idaho-Montana  line,  have  been  re- 
sumed, starting  from  the  St.  Lawrence 
tunnel  on  the  600  level.  Permanent 
use  of  the  Montana-Idaho  company's 
long   tunnel   has   been   secured. 

Great  Falls — The  reductions  works 
and  mills  of  the  Anaconda  company  are 
working  practically  at  capacity  for  the 
first  time  since  the  war  ended.  The 
copper  refinery  is  reported  to  be  run- 
ning at  about  90  per  cent  of  its  capacity 
and  the  zinc  plant,  rod  mill,  and  wire 
mill  at  capacity.  About  1,200  men 
are    employed. 

WASHINGTON 

Republic — Operations  at  the  Knob 
Hill  mine  have  been  started  by  Bala- 
kala  Consolidated  Copper  Co.,  a  Cal- 
ifornia concern,  which  purchased  the 
property  in  the  spring.  Some  new 
equipment  is  being  installed.  E.  C. 
Blades,  of  Los  Angeles,  is  superintend- 
ent. 

OREGON 

Durkee — The  Delaware  Mining  Co. 
has  a  crew  of  eighteen  men  employed 
in  development  of  the  Lost  Trail  and 
Gallagher  properties,  twelve  miles  from 
here.  Operations  are  being  conducted 
under  superintendency  of  P.  J.  and 
G.  H.  Jennings.  The  principal  work  in 
hand  consists  of  the  driving  of  a  1,200- 
ft.  crosscut,  which  is  expected  to  cut 
four    ledges. 
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AUIZoN  \ 

Dispute      Over      State      School      Lands 

Likely — Oatman  to  Suppress  False 

Reports   Hurting    Mines 

Phoenix— Something  of  a  clash  is  im- 
minent between  the  United  States  of 
America  and  the  sovereign  State  of 
Arizona.  In  the  latter  part  of  1910, 
in  the  Statehood  Enabling  Act,  Ari- 
zona was  given  all  the  school  sections 
or  other  lands  in  lieu  thereof,  this 
land  grant  in  addition  to  a  number  of 
others  for  specific  purposes.  The  Fed- 
eral Land  Office  asserts  that  it  has  the 
right  to  reject  selections  made  by  the 
Arizona  Land  Department  whenever  it 
shall  have  been  established  that  min- 
eral exists  upon  the  land  sought  to  be 
appropriated.  Thus,  there  have  been 
many  rejections  and  at  least  sixteen 
sections  have  had  rejection  of  filings 
within  a  short  time.  State  Land  Com- 
missioner Rudolph  Kuechler,  of  Phoe- 
nix, asserts,  however,  that  the  United 
States  has  no  power  to  question  the 
state's  title  to  school  lands  already  al- 
lotted to  the  state,  and  he  will  test 
this  in  the  courts,  if  necessary.  He 
now  is  leasing  a  tract  of  school  land 
undoubtedly  mineral  in  character,  lying 
around  Squaw  Peak,  in  the  Phoenix 
Mountains,  about  ten  miles  north  of 
Phoenix.  This  particular  section  is 
rich  in  quicksilver  and  also  has  out- 
croppings  of  copper  and  gold,  and 
shale  found  in  the  locality  is  valuable 
for  building  material. 

Recently  the  managers  of  some  of 
the  larger  Arizona  mines  have  ap- 
peared before  the  Arizona  Tax  Com- 
mission  at  Phoenix,  seeking  reduction 
of  taxation  on  their  properties.  The 
ordinary  method  of  assessing  taxes  on 
the  basis  of  five-year  production  pe- 
riods, may  be  modified  this  year,  to 
raise  needed  state  revenues.  It  ia  un- 
derstood that  such  return  to  arbitrary 
assessment  is  being  opposed  by  the 
mining  corporations,  which  pay  over 
half  the  state's  taxes. 

Oatman — The    Oatman     Mining    and 
-ociation    has    made 
announcement    that    summary    punish- 
ment will  be  inflicted  upon  anyone  who, 

for   the    pun f    depressing    stock 

values  or  for  any  other  reason  circu- 
lates false  ami  deri  lOlta  con- 
cerning any  local  mine.  It  is  charged 
that  lying  telegrams  have  been  sent 
■broad,  much  to  the  injury  of  th- 
under development. 

Superior     I  Copper  Co.  is 

preparing    for    production    "f   ,  oppei   at 
a    profit    even    under    inch    pri(  I 

-i:t.       The    lug 

item    of    transportation 

i    hy    the   local    handling   "f   .ill 
■  :    of  the  com 
pany's  new  broad  gage  branch 
avoiding     the     present     necessity      for 
breaking  carloads   and    reloading.     The 
"i.    will    have   a   maximum 
and      l'_'S  i11 
.  compared  with  4-per  cent  grade 

inte  narrow 
Some  doubl  ed  whether  the 


overhead  of  the  new  smelter  in  the 
way  of  interest,  depreciation,  and  main- 
tenance will  not  bring  the  gross  cost 
up  to  that  which  would  be  incurred 
in  sending  the  ores  and  concentrates 
to  the  Hayden  smelter,  forty  miles  east 
of  Magma  Junction,  but  it  is  said  that 
the  added  transportation  cost  would 
nioif  than  cover  these  items. 

COLORADO 

Rue!    .Mine   at    Central    City    Leased   to 
('.   A.    Linderman 

Central  City — C.  A.  Linderman,  rep- 
resenting Iowa  interests,  has  leased  the 
Buel  mine  and  is  preparing  to  unwater 
it.  Installation  of  the  power  line  to 
the  Wayne  mine,  in  Chase  Gulch,  has 
been  completed,  and  as  soon  as  the 
transformer  is  in  place  the  company 
will   start  unwatering. 

After  ten  years'  idleness  work  has 
been  resumed  at  the  Sherman  tunnel  in 
Silver  Creek. 

Blake  &  Co.  has  taken  a  lease  on  the 
Palace  group  and  is  retimbering  the 
lower  tunnel  from  which  a  large  ton- 
nage was  taken  in  the  early  days  of  the 
camp.  Work  in  the  Snowden  tunnel  has 
recently  been  resumed,  and  a  strike  of 
good  ore  has  been  reported. 

JOPLIN-MIAMI  DISTRICT 

Standard     Mine     Near     Picher,     Once 
Abandoned,    Yielding    Much    Ore 

By  P.  R.  Coldren 

Joplin — The  Blue  Ribbon  Mining  Co., 
owned  by  Harry  Hawkins,  of  Miami,  has 
just  started  a  new  concentrator  at  work 
on  its  lease  south  of  Hockerville,  Okla. 
It  is  a  small  mill  of  about  200  tons 
capacity,  though  the  ore  is  so  rich  that 
it  is  doubtful  whether  this  tonnage  can 
be  handled.  Oil  engines  transformed 
to  use  gas  furnish  the  power.  The 
company  is  sinking  a  new  mill  shaft, 
and  has  it  down  to  130  ft.  but  will 
go  to  about  155.  A  large  percentage 
of  the  production  is  lead.  H.  Bryan  is 
superintendent. 

The  Right  Good  Co.,  which  recently 
started  a  new  concentrator  southwest 
of  Hockerville,  is  sinking  a  new  shaft 

southwest    of    the    mill,    which    will   give 

three  shafts.  Equipment  at  plant  in- 
cludes four  Boylan  cones.  The  mill 
was  designed  for  four  Boylan  rougher 
slimers,   which   are   to   he    installed    a 

little   later. 

.1.  w.  Creech,  L.  C.  Hoke.  Roj  Cook, 

and   William   Lowe,  practical   miners  are 
•ill-,      operating      the      Standard 
mine.    We    I     of    l'i-lier,    that    w.-i 
doned    about    a    year   ago.      The    miners 
■  ould    i  '  he    lease   and    mill 

D00,    I. nt     they    leased     it     instead 

and  ah  -  iaid  the  owners  more 

than    $6,000    in    royalties    and    are    Jusl 
getting    into    a    lead    cave    where    they 
more    than    $400,000 
worth    of    lead.      The  -      i      about     160 

ft.  long,  and   similar  to  those  eaves  dis- 

time  ago  at  the  Laclede 

mine.  ■  y    has    sold     -  10,000 

f  on   lines  the  first    of  the  year, 
working  only  a   small   crew. 


MICHIGAN 

The   Copper  Country 

Production    Falling     Somewhat    on 

Account  of  Labor  Shortage 

By  m.  w.  Youngs 

Houghton — Labor  has  become  an 
important  factor  in  the  mining  situa- 
tion in  the  Lake  district,  and  were  the 
mines  called  upon  at  this  time  to  in- 
crease production  largely  some  would 
have  difficulty  in  meeting  the  demand. 
Production  for  June  will  be  under  that 
of  May.  The  district  normally  pro- 
duces about  22,000,000  lb.  of  copper  a 
month.  The  May  output,  refined,  was 
approximately  only  half  of  that.  Cur- 
rent metal  sales  are  a  little  under  pro- 
duction in  volume. 

Copper  Range  is  devoting  more  at- 
tention to  actual  mining  at  present 
than  opening  work,  due  to  a  labor 
shortage.  It  can  afford  to  do  this  as 
its  mines  are  opened  well  ahead,  a  vig- 
orous program  of  development  having 
been  carried  out  last  year.  Emphasis 
then  was  placed  on  development  rather 
than  production,  owing  to  the  limited 
demand  for  the  metal.  Physically,  all 
three  properties  of  the  company  are  in 
good  condition.  Champion  and  Baltic 
continue  in  ground  of  average  quality 
for  these  properties  and  Trimountain 
continues  to  show  improvement  at 
depth.  All  of  the  lower  levels  in  Tri- 
mountain are  better  than  those  above. 

Like  Copper  Range,  Quincy  will  show 
a  reduction  in  production  this  month, 
due  to  loss  of  underground  men.  It 
should,  however,  produce  in  excess  of 
1,000,000  lb.  Quincy  is  using  loading 
scrapers  successfully,  these  helping  to 
solve  the  labor  problems. 

With  the  sinking  of  another  150  ft. 
in  the  New  Baltic  shaft,  which  has  been 
decided  upon  by  New  Arcadian,  it  will 
be  possible  to  test  the  lode  at  depth 
both  as  to  mineral  content  and  physical 
character.  The  vein  has  shown  up  so 
promisingly  at  the  bottom  level,  the 
1,100,  both  south  and  north,  with  no 
faulting,  that  the  management  is  eager 
to  cut  it  at  greater  depth.  The  south 
drift  at  the  942  level  has  cut  through 
the  fault  recently  met,  and  is  again  in 
vein  matter.  This  drift  will  continue 
south   toward   the  New   Arcadian   shaft. 

Mohawk  has  been  hit  by  a  labor  ex- 
odus from  the  district,  but  probably 
to  a  less  extent  than  the  mines  in  the 
south  end.  Production  continues 
around   1,000,000  11'.  a  month. 

There  is  little  change  in  Calumet   and 
operations.      Nos.     '.'     and     10 
shafts,  South  Hecla,  arc-  producing  reg- 
ularly, and  sinking  is  underway  in  Nos. 
8    and    7.    Hecla.      At    the    smelter,   nine 

furnace  in   operation.     The  plant 

he  mineral  of  its  subsidiaries 
as  well  a-  that  from  the  Calumet 
mill.  At  the  mill  eight  heads  are 
■tamping  rock  and  two  more  are  be- 
ing prepared. 

\-     Mayflower-Old    Colony,    develop- 
on!  inue  encouraging,     <»n    the 
1,700   level,   the  drift   has   been  alter 

nately    in    vein    and    trap    matter,   with 
occasional  rich  stretches.    At  the  1(450 
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level,  drifts  will  be  started  both  north 
and  south  from  the  crosscut.  More 
attention  will  be  paid  to  the  ground  to 
the  north  because  of  the  opening  work 
in  that  direction  on  the  lower  level. 

Gogebic   Range 

Wakefield    Pit    Shipping — Heavy    Rain 
Causes   Delay 

[ronwood — At  Wakefield  the  Ply- 
mouth pit  has  been  working  two  steam 
shovels,  one  in  ore  and  the  other  in 
rock,  and  has  been  shipping  about 
3,000  tons  per  day  to  Ashland.  The 
Wakefield  pit  has  had  two  shovels 
stripping  and  preparing  approaches, 
and  has  had  its  300-ton  shovel  work- 
ing in  ore  but  not  shipping.  The  com- 
pany is  starting  to  ship.  Heavy  rain 
on  June  15  filled  the  pits  to  a  depth  of 
seven  feet  besides  washing  out  tracks 
and  covering  others  with  mud.  This 
caused  considerable  delay. 

Practically  all  of  the  underground 
iron  mines  on  the  Gogebic  Range 
are  working  full  time.  Several  of  them 
are  not  yet  employing  their  usual  num- 
ber of  men  because,  having  been  shut 
down,  their  workings  need  repairs.  The 
open  pits  are  ready  for  production  and 
the  Plymouth  has  shipped  two  cargoes, 
but  no  regular  schedule  of  shipping  has 
yet  been  i-eceived.  It  is  understood 
that  the  Wakefield  pit  some  time  ago 
received  orders  for  100,000  tons  of  ore, 
but  as  yet  no  shipments  have  been 
made. 

The  mines  of  the  U.  S.  Steel  Cor- 
poration, which  include  the  Nome- 
Aurora-Pabst  group,  the  Davis-Geneva, 
the  Royal-Puritan  and  the  Tilden  mines, 
were  able  to  resume  full-time  opera- 
tions immediately  the  order  was  re- 
ceived, as  they  have  not  been  shut  down 
and  their  crews  were  intact.  They 
have,  however,  not  yet  started  ship- 
ping ore;  all  hoisted  (about  5,500  tons 
per  day)  is  being  placed  on  stockpiles 
which  now  amounts  to  1,250,000. 

The  Newport  Mine  (Steel  &  Tube  Co. 
of  America)  is  hoisting  and  shipping 
about  2,000  tons  per  day.  Some  ore  is 
also  being  shipped  from  stockpiles, 
where  there  is  about  500,000  tons.  The 
Anvil-Palms-Keweenaw  mine  (Steel  & 
Tube)  is  getting  back  to  a  production 
of  2,500  tons  daily,  and  is  shipping- 
some  from  stockpiles  of  about  240,000 
tons. 

Of  the  Oglebay-Norton  Co.  mines  the 
Monti-eal  is  working  full  time,  hoisting 
about  1,300  tons  daily,  and  making  no 
shipments.  It  is  employing  about  500 
men.  The  Ottawa  is  also  working  full 
time,  but  chiefly  on  development  work. 
The  Eureka  at  Ramsay  is  working  full 
time  and  shipping  its  hoist.  The 
Asteroid  is  sinking  a  shaft,  and  the 
Castile  is  shut  down  completely,  with 
no  prospect  of  reopening  soon. 

Besides  the  Plymouth  pit,  Pickands- 
Mather  &  Co.  is  working  the  Cary 
mine. 

The  Republic  Iron  &  Steel  is  shipping 
the  hoist  from  the  Townsite  mine  and 
also  from  the  Plummer,  both  small 
mines  now. 

The    Charcoal    Iron    Co.   of   America 


has  300  men  working  full  time  at  the 
Yale  mine. 

The  McKinney  Steel  Co.  is  hoisting 
and  shipping  about  1,000  tons  per  day 
at  its  Ironton  mine.  The  Colby  is  shut 
down. 

Thus  no  more  than  half  the  ore  being 
hoisted  on  this  range  is  being  shipped 
to  docks  and  furnaces,  and  very  little  is 
being  loaded  from  stockpiles.  However, 
the  mines  are  resuming  their  normal 
rates  of  production  as  rapidly  as  pos- 
sible and  employing  more  men  as  soon 
as  they  get  working  places  for  them. 

Most  mines  have  now  come  up  to  the 
wage  scale  established  by  the  U.  S. 
Steel  Corporation,  or  only  a  little 
lower.  Their  rate  for  contract  miners 
is  about  $4.06.  Some  of  the  independ- 
ent companies  paid  as  low  as  $2.95  the 
past  months. 

It  is  reported  that  an  attempt  will  be 
made  to  ship  ore  from  the  Morgan  mine 
this  summer.  The  property  is  operated 
by  the  Thomas  Furnace  Co.,  of  Milwau- 
kee, and  is  situated  at  the  eastern  end 
of  the  range,  several  miles  east  of  any 
producing  mine.  A  considerable  quan- 
tity of  bessemer  ore  has  been  developed, 
but  none  has  been  shipped. 

Montreal,  Wis. — The  Montreal  Min- 
ing Co.'s  No.  5  shaft  is  now  down 
700  ft.  It  is  11  ft.  4  in.  x  18  ft.  outside 
of  timbers,  has  one  large  cage  compart- 
ment, two  skip  compartments,  and  two 
ladder  and  pipe  compartments  beside 
the  skip  compartments.  The  shaft  will 
be  a  duplicate  of  the  "H"  Pabst  shaft 
of  the  Oliver  Iron  Mining  Co.  at  Iron- 
wood,  lined  with  steel  sets  built  up  of 
"H"  sections,  but  will  have  creosoted 
wood  lath  in  stead  of  reinforced  con- 
crete as  at  "H"  Pabst.  Work  has  been 
started  on  the  new  engine  house. 

Menominee   Range 

Building    Houses    at    Rogers    Mine 

Iron  River — Fourteen  dwellings  are 
being  erected  at  the  Rogers  mine  loca- 
tion. Most  of  the  mines  in  the  dis- 
trict are  now  being  operated,  and 
steady  shipments  are  being  maintained. 
Some  of  the  operators  report  a  short- 
age of  labor. 

Marquette    Range 

Cleveland-Cliffs      Resumes      at      Cliffs 
Shaft  Mine 

Gwinn — Operations  have  been  re- 
sumed at  the  Austin  mine,  closed  since 
last  summer. 

Negaunee — The  South  Jackson  pit 
has  closed  down  after  being  in  oper- 
ation but  a  few  weeks.  A  small  ton- 
nage was  sold  and  shipped  for  the  man- 
ganese which   it  contained. 

Ishpeming — The  Cleveland-Cliffs  Iron 
Co.  is  to  resume  operations  at  its  Cliffs 
Shaft  mine,  following  a  year's  idleness. 
This  is  one  of  the  largest  producers  of 
hard  hematites  in  the  Lake  district, 
and  there  is  considerable  ore  in  stock, 
of  which  part  has  been  sold  for  delivery 
this  year.  Shipments  from  the  Mar- 
quette Range  have  improved  since  the 
reduction  in   freight  rates. 


ALABAMA 

District  Furnaces  Taking  Half  Million 
Tons    of    Ore    Weekly — Labor 
Scarce 

By  George  Huntington  Clark 

Birmingham — Mining  activities  in 
Alabama  have  shown  gratifying  in- 
creases thus  far  during  June.  An  iron- 
making  output  of  200,000  tons  for  the 
month  by  the  twenty-one  active  stacks 
is  now  indicated,  which  will  call  for 
something  over  a  half  million  tons  of  ore 
mined,  with  corresponding  relative 
percentage  increases  in  coal  mining  and 
in  coke  production. 

On  June  1  there  were  nineteen  ac- 
tive stacks  in  the  state  and  on  June 
5  two  more  were  added,  the  Sloss- 
Sheffield  bringing  in  the  Philadelphia 
furnace,  and  the  Shelby  Iron  Co.  re- 
suming activities  on  charcoal  iron  at 
its  Shelby  stack,  blown  out  for  repairs 
March  3,  making  a  present  total  of 
twenty  active  stacks  on  coke  and  one 
on   charcoal   iron. 

Operations  of  the  other  companies 
remain  about  as  previously  noted,  the 
Tennessee  Coal,  Iron  &  R.R.  Co.  hav- 
ing eight  of  its  total  of  nine,  and  the 
Gulf  States  Steel  Co.  three  of  its  six 
open-hearth  furnaces  under  production. 

In  steel  production,  the  Tennessee 
Coal,  Iron  and  R.R.  Co.  has  been  at 
100  per  cent  capacity  for  three  months, 
and  as  far  back  as  March  broke  all 
previous  high  records  in  ingot  making 
and  in  the  rail  and  blooming  mills. 

With  furnace  stocks  stated  as  re- 
duced to  about  60,000  tons  of  all 
grades,  and  less  than  40,000  tons  of 
merchant  iron  on  hand  at  the  begin- 
ning of  the  month,  the  Birmingham 
Iron  market  may  be  said  to  be  ap- 
proaching one  of  the  strongest  statis- 
tical positions  in  its  history. 

Coal  mining  has  finally  begun  to  re- 
ceive a  marked  impetus  from  outside 
buying,  which  is  confined  to  western 
railroads  and  districts.  Kentucky  and 
Tennessee  coal  mines  are  meeting  all 
demands  for  coal  from  the  strike- 
affected  sections  in  the  north. 

Outside  demands  are  estimated  to  be 
approximately  50  000  tons  weekly, 
which  if  correct  indicates  a  normal 
weekly  coal  output  that  approaches 
330,000   tons. 

Should  the  strike  continue,  the  limit 
of  production  of  the  state,  which  is 
estimated  at  not  over  375,000  tons  per 
week,  may  soon  be  reached. 

Employment  conditions  have  been 
materially  benefited  by  the  increase 
in  furnace  operations. 

Following  a  first  and  second  volun- 
tary increase  in  wage  scale  recently 
made  by  both  the  Tennessee  and  Wood- 
ward companies,  it  has  been  found  ex- 
pedient to  open  labor  employment  of- 
fices, which  is  marked  evidence  of  re- 
newed  industrial  activity. 

The  supply  of  common  labor  is  be- 
coming severely  limited,  and  an  acute 
shortage  is  so  strongly  indicated  that 
efforts  to  remove  labor  from  the  dis- 
trict are  being  opposed  by  every  pos- 
sible  means. 
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Daily  Prices  of  Metals 

Copper.  N.  V., 

Tin 

Lead 

Zinc 

June 

Electrolytic 

99  Per  Cent 

Straits 

N.  Y. 

St.  L. 

St.  L. 

22 

13.45@13.50 

30.375 

31   125 

5  75 

5.50@5.60 

5.30 

23 

13.50 

30.25 

31.125 

5  75 

5.50@5.55 

5.30 

24 

13.50(5,13  60 

30.25 

31  125 

5.75 

5.50(a>5.55 

5.30 

26 

13.50@13.60 

30.375 

31  00 

5.75 

5.50@5.55 

5.275@5.30 

27 

13.50@13.625 

30.25 

31.00 

5.75 

5.50@5.55 

5.275 

13.50@13.625 

30.125 

30.75 

5.75 

5.50@5.55 

5.275 

•These  prices  correspond  to  the  following  quotations  for  copper  delivered :  June  22d, 
13.70  ^  13.75c;  23d.  13.75c.  ;  24th  and  26th.   ll.ir.fi  13.S5c. ;  27th  and  2Sth,  13.75  (fj  13.876c. 

The  above  quotations  are  our  appraisal  of  the  average  of  the  major  markets  based 
cenerally  on  sales  as  made  and  reported  by  producers  and  agencies,  and  represent  to 
the  best  of  our  judgment  the  prevailing  values  of  the  metals  for  deliveries  constituting 
the  major  markets,  reduced  to  the  basis  of  New  York  cash,  except  where  St.  Louis 
te  the  normal  basing  point,  or  as  otherwise  noted.  All  prices  are  in  cents  per  pound. 
Copper  is  commonly  sold  "delivered."  which  means  that  the  seller  pays  the  freight  from 
the  refinery  to  the  buyer's  destination. 

Quotations  for  copper  are  for  ordinary  forms  of  wire  bars,  ingot  bars  and  cakes. 
For  ingots  an  extra  of  0.05c.  per  lb.  is  charged  and  there  are  other  extras  for  other 
shapes.     Cathodes  are  sold  at  a  discount  of  0.125c.  per  lb. 

Quotations  for  zinc  are  for  ordinary  Prime  Western  brands.  Tin  Is  quoted  on  the 
basis  of  spot  American  tin,  99  per  cent  grade,  and  spot  Straits  tin.  Quotations  for  lead 
reflect  prices  obtained  for  common  lead,  and  do  not  include  grades  on  which  a  premium 
Is  asked. 

London 


Copper 

June 

Standard 

Electro- 
lytio 

Spot 

3M 

Spot 

3M 

Spot 

3M 

Spot 

3M 

22 

23 
26 
27 
28 

61! 
61} 
61! 
614 
61J 

62* 

62 

62J 

62 

61? 

69 

69 
69$ 
69$ 
69$ 

152i 
152f 

152; 

152| 
152| 

153J 

153? 
1531 
153$ 
153$ 

24? 
24$ 
24J 
24| 
24| 

23f 
23$ 
23$ 
23$ 
23f 

27! 
27$ 
27! 
27| 
27! 

27? 
27$ 
27$ 
27! 
27$ 

Th.j  above  table  gives  the  closing  quotations  on  the  London   Metal   Exchange, 
prices  In  pounds  sterling  per  ton  of  2,240  lb. 


Silver  and  Sterling  Exchange 


Sterling 
Kzchange 
"Cbeckl" 

Silver 

June 

27 
28 

Sterling 
Exchange 
"Checks" 

Silver 

June 

New  York 

Domes  tic 

Origin 

New  York 
Foreign 

1  trigin 

r.ond   n 

New  York 

Domes  tio 

Origin 

New  York 
Foreign 
Origin 

London 

22 
23 

24 

442$ 

441 

99| 
99  j 
99| 

70! 
701 
70$ 

35? 

35: 

351 

438 

441 

44n; 

991 

99| 

70 
70} 

35, 
36$ 

Now  York  quotations  are  as  reported  by  Handy  &  Harman  and  are  in  cents  per 
troy  ounce  of  bar  silver,  999  fine.  London  quotations  are  In  pence  per  troy  ounce  of 
sterling  sliver,  925  fine.  Sterling  quotations  represent  the  demand  market  In  the  fore- 
noon.    Cables  command  thrc--elghths  of  a  cent  premium. 


Metal  Markets 

New   York,  June  28.  1922 

The   week    h  quiet 

in   the   metal    mark-  I  partly 

attributable    '  ;l    lull    at    this 

the  year,  and  partly  to  the  con- 
.    of    the   co  ind    the 

condition    of    railwaj 
I  trike    li   noi    causing   any 

.  • .  but  it  conditions 
i  ■.;     : 

I 

Then 
an  indi  I  loveromenl  will 

make    ■  ttle   the 

i    -trike   of   rail- 
way shopmen  and 


employees  is  not  considered  seriously, 
and  no  Important  tie  up  of  traffic  is 
likely  at  this  writing.  Transpacific 
freight  potted  by  wire  from 

Copper 

ind  for  copper  has  Improved 
somewhat.  The  small  lots  which  were 
available  at  the  close  of  l.-i - 1  week  for 
i  18.76c.,  delivered,  were 
qnickly  absorbed,  ;md  beginning  with 
Friday  practically  all  copper  sold 
13.50c.,  f.o  b. 
refinery.     Several    prodo 

I,  but  did  little 
though   they  re- 
port that  they  had  several  offel 


under  this  price.  Today  there  is  no 
diffculty  in  getting  copper  at  13.75c. 
where  the  freight  rate  is  not  too  high. 
Some  producers  report  that  they  were 
enabled  to  get  orders  because  they 
were  in  such  position  that  a  railway 
strike  would  not  seriously  embarrass 
them,  and  that  they  were  therefore  in 
little  danger  of  not  being  able  to  make 
deliveries.  Some  consumers  report 
that  their  spring  orders  have  been 
pretty  well  filled  and  that  they  expect 
to  curtail  slightly  for  the  next  month 
or  two.  September  requirements  of 
crude  copper  have  not  yet  been  booked 
on  any  large  scale;  in  fact,  many  buy- 
ers have  not  yet  placed  their  orders  for 
all  that  they  will  need  in  August. 

Foreign  demand  for  copper  was  very 
weak,  though  the  prices  obtained  gen- 
erally netted  producers  about  one-quar- 
ter cent  over  the  domestic  business. 
The  Far  East  is  buying  nothing  now, 
and  what  little  copper  is  being  sold  in 
England  is  sold  by  English  dealers. 
Lead 

The  official  contract  price  of  the 
American  Smelting  &  Refining  Co. 
continues  at  5.75c,  New  York. 

Lead  is  perceptibly  easier,  both  here 
and  in  the  Middle  West.  Though  some 
good  orders  have  been  placed,  the  ag- 
gregate tonnage  is  much  below  that 
of  recent  weeks.  Lead  has  been  easily 
available  at  5.75c,  New  York,  all  the 
week,  and  it  is  not  likely  that  any  pro- 
ducer has  been  able  to  get  more  than 
5.775c  Today  it  is  even  possible  to 
obtain  good  corroding  lead  at  5.75c 
The  2,000  tons  of  Penarroya  lead 
which  was  imported  to  this  country 
over  .i  year  ago  has  been  actively 
offered  this  week  at  5.85c,  but  none  has 
been  sold  so  far  as  we  learn.  This 
lead  is  repotted  to  be  of  the  best  cor- 
roding  quality,  but  the  pigs  are  cast 
a  little  longer  than  usual  here. 

In     St.     Louis,    lead   has   been   freely 

offered    practically   all   week  at   5.55c, 

with     the     indication     that      this      price 

might     have    been    shaded    on    inquiry. 

The    interest     selling     at     5.50c     last 

ontinued    quoting   at    that 

hroughout   the  week  for  near-by 

1  •  lucer  remains 

level,    but    sales    at    that 

price   have   not    been    active,  to  say   the 

Much  of  the  Mexican  lead  continues 
to  come  into  this  country,  and  lead  is 
available  for  shipment  from  Tampico 
at  current  prices,  duty  paid.  This 
Mexican  lead  is  helping  greatly  to  pre- 
vent a  runaway  market  here;  in  fact, 
without  tin-,  supply  0c  lead  would 
probably  have  been  reached  before  this, 
domestic  production  probably  not  be- 
injr  much  more  than  10  per  cent 
a  ago. 


July  1,  1922 


Engineering  and  Mining  Journal-Press 


39 


Lead  for  forward  delivery  is  obtain- 
able from  those  interests  willing  to  sell 
it  at  about  2J  points  advance  over  July 
prices. 

Zinc 

The  zinc  market  has  been  exception- 
ally quiet,  brass  makers  seeming  well 
provided  for  the  present  with  Prime 
Western  zinc,  and  galvanizers  holding 
off  pending  settlement  of  the  coal 
strike.  Most  producers  are  unwilling 
to  sell  at  present  levels  and  the  mar- 
ket price  is  being  set  by  dealers.  The 
prices  quoted  are  for  June  and  July 
deliveries.  August  and  September 
could  be  obtained  at  from  21  to  5 
points  premium.  High-grade  zinc  con- 
tinues in  good  demand  at  6.25c,  with 
30c.  per  100  lb.  freight  allowance. 

Tin 

Practically  no  consumers  have  been 
in  the  market.  A  little  business  has 
been  done  among  dealers,  but  the 
volume  of  trading  is  the  smallest  for 
weeks.  Forward  tin  was  quoted  at  the 
same  prices  as  spot,  for  the  most  part. 

Arrivals  of  tin,  in  long  tons:  June 
17th,  Liverpool,  25;  23d,  Liverpool,  50; 
London,  25;  24th,  Straits,  60;  Batavia, 
380;  26th,  London,  50;  Straits,  950. 

Gold 
Gold  in  London:  June  22d,  93s.  3d.; 
23d,  93s.  4d.;  26th,  94s.;  27th,  93s.  4d.; 
28th,  93s.  8d. 

Foreign  Exchange 
Most  of  the  more  important  foreign 
exchanges  have  shown  a  tendency  to 
decline  during  the  last  week.  On  Tues- 
day, June  27th,  francs  were  8.40c;  lire, 
4.75c;  marks,  0.29675c;  and  Canadian 
dollars  exhibited  a  marked  decline 
from  last  week  to  98.19c. 

Silver 

Silver  prices  in  London  have  ad- 
vanced slightly  on  China  buying, 
although  the  market  is  limited.  China 
has  also  been  a  buyer  in  New  York  for 
Frisco  delivery,  but  prices  here  have 
been  affected  by  the  rate  of  sterling 
exchange.  The  market  closes  quiet, 
but  steady,  with  higher  prices  prob- 
able if  the  China  demand  improves. 

Mexican  Dollars — June  22d,  531;  23d, 
53i;  24th,  53i;  26th,  53i;  27th,  54J; 
28th,  541. 

Other  Metals 

Quotations  cover  large  wholesale  lots  unless 
otherwise  specified. 

Aluminum  —  20c  per  lb.  for  99  per 
cent  grade;  19c.  for  98@99  per  cent; 
18c.  for  94@98  per  cent.  Outside  mar- 
ket nominal  at  17.25@18.25c  for  98(5)99 
per  cent  virgin  grades. 

Antimony  —  Chinese  and  Japanese 
brands,  weak  at  4.95@5c  W.C.C., 
5.75c.    Cookson's    "C"    grade,    7@7.50c 

Bismuth— $2@$2. 10   per   lb. 

Cadmium — $1.20@$1.25  per  lb. 

Iridium— $170@$175  per  oz. 

Nickel — Standard  market,  ingot  and 
shot,  36c;  electrolytic,  39c  Outside 
market  somewhat  firmer  at  31@33c 
per  lb. 

Palladium — $55@$60  per  oz. 


Platinum — $87.50  per  oz.  Strong. 

Quicksilver — $55  per  75-lb.  flask. 
San   Francisco   wires   $54.70. 

Selenium — $1.75@$1.85   per  lb. 

The  prices  of  Cobalt,  Magnesium, 
Molybdenum,  Monel  Metal,  Osmium, 
Rhodium,  Thallium  and  Tungsten  are 
unchanged  from  prices  given  June  3. 

Metallic  Ores 

Lake  Superior  Iron  Ore — Mesabi  non- 
bessemer,  $5.05,  f.o.b.  Lake  Erie  docks. 

Chrome,  Magnetite,  Manganese,  Mo- 
lybdenum, Tantalum,  Titanium,  Tung- 
sten, Uranium,  Vanadium,  and  Zircon 
ore  are  unchanged  from  the  quotations 
published  June  3. 

Zinc  and  Lead  Ore  Markets 

Joplin,  Mo.,  June  24 — Zinc  blende,  per 
ton,  high,  $34.10;  basis  60  per  cent  zinc, 
premium,  $33;  Prime  Western,  $32.50@ 
$31.50;  fines  and  slimes,  $31@$30; 
average  settling  price,  all  grades  of 
blende,  $31.72. 

Lead,  high,  $78.25;  basis  80  per  cent 
lead,  $80;  average  settling  price,  all 
grades  of  lead,  $78  per  ton. 

Shipments  for  the  week:  Blende, 
14,322;  lead,  2,319  tons.  Value,  all  ores 
the  week,  $635,240. 

Shipments  for  six  months:  Blende, 
225,581;  calamine,  631;  lead,  45,608 
tons.  Value,  all  ores  six  months, 
$9,454,310. 

Demand  for  blende  slackened  two 
thousand  tons  or  so  this  week,  and 
prices  eased  off  $1  per  ton  on  all  grades. 

The  tonnage  requirements  of  Eagle 
Picher  Lead  Co.  to  supply  the  demand 
of  its  manufacturing  plant  make  it 
practically  imperative  for  the  company 
to  secure  a  large  amount  of  the  tonnage 
of  ore  produced,  and  outside  competition 
has  forced  prices  to  $80  basis. 

Platteville,  Wis.,  June  26 — Blende 
basis  60  per  cent  zinc,  $33  per  ton.  Lead 
ore  basis  80  per  cent  lead,  $80  per  ton. 
Shipments  for  the  week:  Blende,  375 
tons;  lead  ore,  37  tons.  Shipments  for 
the  year:  Blende,  7,645  tons;  lead 
ore,  1,014  tons.  Shipped  during  the 
week  to  separating  plants,  1,114  tons 
blende. 

Non-Metallic  Minerals 

Feldspar— Canadian  feldspar,  13  per 
cent  K..0  and  65  per  cent  SiO  con- 
tinues at  $10  per  net  ton,  f.o.b.  Quebec 
quarry. 

Graphite — Ceylon  lump,  first  quality, 
5@5Jc  per  lb.,  f.o.b.  N.  Y.;  chip,  4@ 
4ic  per  lb.;  dust,  3i@3£c  per  lb.; 
amorphous  crude,  75  to  78  per  cent 
carbon,  $39  per  ton;  80  per  cent,  $46; 
81  to  84  per  cent,  $50.  Market  dull 
and  weak. 

Talc — High-grade  foundry  talc,  $20 
per  ton,  or  $18  in  carload  lots,  f.  o.  b. 
Virginia  mills;  200  to  300  mesh,  in 
good  demand  at  $13.50@$14.75,  f.o.b. 
New  York  mills. 

Asbestos,  Barytes,  Bauxite,  Borax, 
Chalk,  China  Clay,  Emery,  Feldspar, 
Fluorspar,  Fuller's  Earth,  Gypsum, 
Limestone,  Magnesite,  Mica,  Monazite, 
Phosphate,  Pumice,  Pyrites,  Silica, 
and  Sulphur  are  unchanged  from  the 
prices  published  June  3. 


Mineral  Products 

Arsenious  Oxide  (White  Arsenic) — 
7.25@7.50c.  per  lb. 

Copper  Sulphate  —  6.25c  for  large 
crystals.     Demand  now  at   peak. 

Sodium  Nitrate — $2.50  per  100  lb. 
ex  vessel,  Atlantic  ports. 

Potassium  Sulphate  and  Sodium  Sul- 
phate are  unchanged  from  quotations 
of  June  3. 

Ferro -Alloys 

Ferromanganese  —  Domestic,  78@82 
per  cent,  $67.50  per  gross  ton,  f.o.b.  fur- 
nace. English,  $67.50,  ci.f.  Atlantic 
seaports.  Spiegeleisen  19@21  per  cent, 
$36,  f.o.b.  furnace;  16@19  per  cent,  $35. 

Ferrosilicon — 10  to  15  per  cent,  $38 
@$40  per  gross  ton,  f.o.b.  works;  50  per 
cent,  $58@$60;  75  per  cent,  $115@$120. 

Ferrocerium,  Ferrochrome,  Ferromo- 
lybdenum,  Ferrotitanium,  Ferrotung- 
sten,  Ferro-uranium,  and  Ferrovana- 
dium  are  unchanged  from  the  prices 
published  June  3. 

Metal  Products 

Copper  Sheets — New  York  base,. 
20.50c  per  lb.;  wire,  15.75c. 

Nickel  Silver— 26.75c  per  lb,  for  IS 
per  cent  nickel   Grade  "A"  sheets. 

Yellow  Metal — Dimension  sheets, 
17.75c;  reds,  14.75c   per  lb. 

Lead  Sheets  and  Zinc  Sheets  are  un- 
changed from  the  quotations  published 
in  the  June  3  issue. 

Refractories 

Chrome  Cement— $24@$35  per  net 
ton,  f.o.b.  Eastern   shipping  points. 

Magnesite   Brick — $56   per  net  ton. 

Magnesite  Cement  —  $35@$40  per 
ton. 

Silica  Brick— $33@$41  per  1,000, 
f.o.b.  shipping  points. 

Bauxite  Brick,  Chrome  Brick,  Fire- 
brick, and  Zirkite  are  unchanged  from 
the  prices  appearing  in  the  issue  of 
June  3. 

The  Iron  Trade 
Pittsburgh,  June  27,  1922 

There  has  been  a  further  decrease  in 
the  turnover  in  the  finished  steel  mar- 
ket, but  mills  assert  that  this  is  due 
chiefly  to  their  unwillingness  to  com- 
mit themselves  farther  ahead.  Consid- 
erable buying  pressure  for  early  de- 
liveries is  noted,  and  in  the  majority 
of  lines  delivery  premiums,  generally 
$2  or  $3  a  ton,  are  being  paid  for 
early  deliveries.  This  is  particularly 
true  of  bars,  shapes,  plates  and  sheets. 
Bars,  shapes,  and  plates  are  1.60c  to 
1.70c.  and  black  sheets  3.15c  to  3.30c 

Steel  ingot  production  continues  at 
a  rate  of  fully  39,000,000  gross  tons  a 
year,  against  a  rate  of  35,000,000  tons 
April  1,  when  the  coal  strike  started, 
and  production   is  slightly  increasing. 

Pig  Iron — The  market  remains  stag- 
nant. Prices  are  largely  nominal,  at 
$25  for  bessemer  and  basic  and  $24  to 
$25  for  foundry,  f.o.b.  Valley  furnaces. 

Coke 
Connellsville      Coke  —  Furnace,      $8;: 
foundry,   $8@$8.50. 
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Kennecott  Copper  Corporation 

Assets  and  liabilities  as  of  Dec.  31,  1921,  follow: 

vssi  rs 

Property  accounts 
Mining  property — net  book  value  after  depletion  deduction.   .       J  6. 
itruction  and  equipment  $2,846,488.35 
1,821,637  45 


Braden  Copper  Co. 

The  seventh  annual  report  of  the  Braden  Copper  Co., 
with  mine,  mill,  smelter,  and  other  properties  in  Chile, 
gives  the  following  assets  and  liabilities  of  the  Braden 
Copper  Mines  Co.  and  the  Braden  Copper  Co.,  combined, 
for    the    year    ended    Dec.    31,    1921: 


2.566.4l6shares  Hrad.  n 
23.854|  shares  Alaska  Steamship  si 
500  shares    \laska   Development   &  Mineral 
stock  ....... 

I  share  Copper  Export  Association  stock  , 
48. 1 74  shares  C.  R  &  N.  W.  Ry.  Co.  stock. . 
$23,020,000  par  value  C.  H.  A  N"    W.  Ry. 
bonds   

Current  and  working  assets 

Id  for  future  delivery,  at  sales  price. 
in  hand  and  in  transit,  at  coat 

i  >r.-  and  concent rates  on  hand  and  in  transit . 
Materials  on  hand  and  in  transit 

ible  

affiliated  companies      

LGCounte  

i.le  securities 

Cash    


62.480  03 

I  00 

I  00 

14.408.608  34 


$1,551,994  50 

1,737.802  45 

36.327  27 

793.928  25 

984.257  98 

15.488.984  68 

746.430  47 

3,289,622  05 

2.436,159  92 


99,635,657   II 


LIABILITIES 

Capitalstock.noparvalue  

Authorised  3.000.000  shares 

Unissued  ,  JLo^i'1 

"-'  2.788.213,",  .,.„„„„„-   „„ 

.,.  ,1  $13,000,000  00 

:  -Mnilus  less  capital  distributions 87.523. 156  45 

) 
Ace  rants  payable 
Accrued  interest  and  taxes 
Deterred  SCC  HD it  I 

port  v.-eiciation — suspense 
Treatment,  refining,  and  delivery-  charges,  not 

due 
Undivided  profits  (after  deducting  di 


27.065.507  57 
$134,547,263.57 


$248,728  22 

489.248   59 

11.717  (9 

38,933.90 


$134,547,263  03 


The   income  account  for  the  year  is  as   follows: 

(2.404.9851b  fq   13   102.-  $4. 

rsold—  390.0I2,.Z.  (.i   99   438c. 


(I  sis  an   a7 

ag  and  nulling  $1,545,812   87 

refining  and  freight.  1.481.603  21 

Belling  and  delivery  charges  f  i,?6.  „ 

119,719   06 


me  at  mines. . 


Other  inc. .me 
Alaska  9t 


.274,431    58 
19.301    56 


$1,293,733    14 


Total   ■■ 

uredbonds 


75.000  00 
131.010  40 


profit 

UND1VID1  li  PROl  I  I- 


' I    1920 

■    i  1 920  depnetat too  charges 

■ 


»lh.ll'l4.692    95 

181   8t> 
28.982  80 


$18,647,057  61 


2.9IJ.239   87 

113,711,817   74 

.  ■  •  I  total  of  16i  of  1  atouchi 

tlso  milled.    The  ■ 
i  were  curtailed  throuirhmit   I 


ISSETS 

Property  $6,350,379  86 
Construction  and  equipment                               $37,696,822  22 

Less — depreciation  anil  reserve     8.576.784.94  29.120.037  28 

Deferred  charges  for  mine  development  5,425.419.22 

Total  for  property,  construction,  equipment,  and  development  $40,895,836.  36 

Investment — Sherman  Steamship  Co  575.480. 13 

Copper  Export  Association,  suspense    695, 142.  33 

Current  and  working 

Materials,  supplies  and  merchandise 4.022.689  21 

Undistributed  items  in  transit 15.031    07 

Deferred  accounts    178. 183   48 

Accounts  collectible 787.582  70 

Ore  and  copper  in  process,  tit  .  ■-!  315.015  27 

Copper. .n  hand  and  in  transit,  at  cost      2.650,672  89 

Cash 629.009    39 

Cash  balance  in  sinking  fund  384  91 

Cash  deposited  with  trustee  of  bond  issue  2.090.12 


$50,767,117  86 


LIABILITIES 

Capital  stock  issue,  Braden  Copper  Mines  Co  $12,953.530  00 

Bonds  issued,  fifteen-year  6  per  cent  sinking  fund  gold  bonds.    . .  13.416.000  00 

Kennecott  Copper  Corporation,  loan  account    14.913.926   70 

Notes  payable                                                     1.500.000  00 

Loan  from  subsidiary  company I  40.000  00 

Accounts  payable,  not  due                                                                  ...  850.671    73 

liipaid  expenses  on  e.,pi>er,  not  due    67.500  69 

Drafts  payable,  not  due 857,191  63 

\ccrued  bond  interest    335.400  00 

Deferred  credits  in  suspense        74.181  36 

Reserve  for  insurance   51.584  87 

Sinking-fund  accruals  $555,555.56 

irresponding  reduction  to  be  made 
from  outstanding  bonds  when  retired 
through  sinking  fund 555.555.  56 

Net  deficit  from  operations.  $1,527.369  68 

Depict  ion  reserve  8.290.654.34 

$6,763.  >S4    M 

Less — unamortised  discount  on  bonds.  1. 156. 153. 78 


5.607.130  88 


$50,767,117  86 


The  combined  statement  of  income  and  surplus  accounts 
fur  the  year  ended   Dec.  31,   1921,   is  given   in  the  i 
as  follows : 

revenue: 

.,,,1  delivered— 40.552.3121b   (..    13   801c    $5,597,453    20 

- 


freight  to 
Embarking 

n'ht 


i«t  928  is 

29  nut.  18 

221  977  s. 

25,291  28 

444.f,89  37 

l»7.575  45 


a  profit 

i  oh.  r  income 
MisceUnneovi 

-..„,. 
■ 

llaneou*  chargr* 

...  bonds  of  Mr. 


$136  >1t,    60 

75.975  09 
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COMBINED  STATEMENT  OF  SURPLUS  ACCOUNTS 

Balance  as  stated.  Dec  31.  1920 $3,339,713  77 

Add    adjustment    of   steamship    investment 

account 181,140.72 


Less  adjustment  of  copper  sales  account  of 
prior  years 

Net  balance  Dec.  31.  1 920,  as  adjusted 

Net  loss  for  year,  as  above 


$3,520,854  49 
34.503  82 


Charges  against  surplus: 

Depletion  of  ore  reserves 

Depreciation  of  construction  and  equipment 
Loss  on  plant  and  equipment  superseded  oi 

abandoned    .  .    

Amortization  of  discount  on  bonds 


i  bonds  purchased  for  retii 


$2,828,639  01 
256,028  65 


2.572.610   36 


Less  unamortized  discount  on  bonds.  Dec.  31,  1921 


Net  combined  surplus  and  depletion  reserve  Dec.  31,  1921...  5,607, 1  30  88 

The  plants  operated  throughout  the  year  at  greatly  re- 
duced capacity,  only  27,461,691  lb.  of  blister  copper  being 
produced,  the  lowest  production  during  the  last  eight  years. 
The  total  tonnage  shipped  from  the  mines  during  the  year 
was  735,681,  732.069  dry  tons  being  milled,  and  65,609  tons 
smelted.  The  construction  program  to  increase  the  plant 
capacity  to  10.000  tons  daily  has  been  practically  completed. 

Positive  ore  reserves  amount  to  184,510,000  tons,  averag- 
ing 2.44  per  cent  copper,  and  probable  ore  an  additional 
80,000,000    tons,    averaging    1.83    per  cent    copper. 

Davis-Daly  Copper  Co. 

The  quarterly  report  of  the  Davis-Daly  Copper  Co., 
operating  at  Butte,  gives  the  following  data : 

RECEIPTS 


March 

Ore 

Returns 

$6,170.  10 

3.378.66 

24,957  64 

Miscellaneous 

Revi  nuea 

$4,738  92 

802  61 

1,098    17 

Total  rec 

January 
February 

$34,506.40 
eipts  $41,146.10 

DISBURSEMENTS 

Colorado 

Expense 

$22,576.46 

18.650  81 

20,854  61 

$6,639  70 

Hibernia 
Operating 
Expense 
$9,377    12 
9.187.46 
23.048.58 

$62,081.88      $41,613    16 
Total  disbursements,  $103,695  04 

Tonnage  for  the  quarter  from  the  Hibernia  mine  amounted 

to  5.703  tons,  producing  86,268  oz.  of  silver  and  207  oz.  of 

gold.   The   average   assay  of  ore   shipped   was  30.49   oz.  of 

silver  to  the   ton.     Quarterly  reports   are   hereafter  to   be 

suspended  until  such  time  as  conditions  warrant. 


Unity  Gold  Mines  Co. 

The  balance  sheet  of  the  Unity  Gold  Mines  Co.,  operating 
at  Warren,  Idaho,  on  Dec.  31,  1921,  was  as  follows: 

Capital  stock:  500,000  $5 shares $2,500  000.00 

Treasury  stock:  1 27,000  $5  shares 635,000.00 

Property:   Little  Giant  group.  Charity  groups. 
Banner  and  Gunmetal  claims,  S.  Giant  group. 

and  Eagle  claims               $2,002,173   65 

Unity  tunnel  and  Charity  tunnel 83.022   71 

MiHsite.  buildings,  and  improvements 80.544    35 

Water  rights,  power  plant,  and  ditches.    75.769  75 

Mine  developments  104.959  00 

Machinery  and  personal  property- 1  7. 1  36   89 

Ore  development    126,231   35 

Bullion  produced          11.540  52 

Bullion  on  hand  and  in  transit      6.794  23 

Cash,  bonds,  and  accounts  receivable 14.908.59 

Treasury  stock  donation 635,000  00 

$3,146,540.52     $3,146,540.52 

The  principal  receipts  during  the  year  were  $32,500  from 
sales  of  treasury  stock  at  par,  and  $27,371.21  from  the  sale 
of  Liberty  bonds.  Expenses  included  $34,695.62  for  labor 
and  $8,288.62  for  materials  and  supplies.  Milling  opera- 
tions were  started  in  March,  1922.  Insufficient  power  is 
given  as  the  reason  for  failure  to  get  to  production  during 
1921. 


American  Metal  Co.  Shares  To  Be  Listed 

Plans  have  been  completed  by  the  American  Metal  Co. 
whereby  shares  in  that  important  mining,  smelting,  and 
trading  organization  are  to  be  offered  to  the  public.  Ac- 
cording to  the  Boston  News  Bureau,  when  necessary  steps 
have  been  taken  in  the  re-adjustment  of  capital,  American 
Metal  Co.  will  have  $5,000,000  new  7  per  cent  preferred 
stock  of  $100  par  value  and  536,000  shares  of  common  with- 
out par.  This  will  replace  the  present  issue  of  $14,000,000, 
or  140,000  shares  par  value,  stock  of  one  class.  Application 
to  list  both  classes  will  be  made  to  the  New  Yoi-k  Stock  Ex- 
change.   A  special  stockholders'  meeting  is  called  for  June  28. 

Proceeds  from  sale  of  the  new  $5,000,000  preferred  at  par 
will  be  used  to  liquidate  current  indebtedness  and  provide 
additional  working  capital. 

For  each  share  of  old  stock  there  will  issue  three  and  one- 
third  shares  of  new  stock  of  no  par  value.  The  new  pre- 
ferred may  be  exchanged  at  rate  of  one  share  for  at  least 
two  shares  of  the  new  common  during  the  next  five  years. 

On  completion  of  present  financing  the  capitalization  of 
American  Metal  Co.  will  be  as  follows: 

To  be 
Authorized  Issued 

$5,000,000     $5,000,000 
1,000,000  536,000 


7  per  cent  cumulative  preferred . 
Common  stock,  no  par  (shares) .  . 


On  the  old  stock  there  has  been  declared  a  dividend  of 
$4  a  share,  or  at  rate  of  8  per  cent  for  the  year.  The  new 
preferred  will  pay  7  per  cent,  while  the  common  stock  of  no 
par  value  will  go  on  a  $3  dividend  basis,  it  being  provided 
that  profit  sharing  for  executives  and  employees  will  not 
be  effective  until  after  these  rates  have  been  paid.  On  the 
common  the  new  dividend  will  be  equivalent  to  $10  a  year 
on  the  old  stock. 

For  the  first  four  months  of  1922,  after  depreciation,  net 
earnings  were  $762,708,  while  the  company's  interest  in 
affiliated  concerns'  undistributed  earnings  amounted  to 
$325,844  more  in  the  same  period. 

American  Metal  Co.  has  been  a  consistent  dividend  payer 
since  organization  in  1887,  the  total  distribution  to  the  first 
of  January  having  been  $24,337,800.  Its  original  capital 
was  $200,000,  which  was  increased  by  easy  stages  to  $14,- 
000,000  in  1920,  when  the  business  and  assets  of  L.  Vogel- 
stein  &  Co.  were  absorbed.  This  amalgamation  necessi- 
tated a  cash  outlay  of  more  than  $10,000,000,  which  was 
financed  in  part  by  an  issue  of  $7,000,000  stock. 


Mining  Dividends  in  June,  1922 

The  following  dividends  were  paid  by  mining  and  metal- 
lurgical companies  of  the  United  States,  Canada  and  Mexico 
during  June: 

Companies  in  the  United  States Situation  Per  Share  Totals 

American  Smelting  &  Refining,  pfd U.S.  $1.75  Q  $875,000 

Calumet  &  Arizona,  c Ariz.  0   50  Q  321.261 

Federal  Mining  &  Smelting,  pfd.  s.  I Idaho  1.25  Q  150,000 

Hecla  Mining,  s.  1 Idaho  0.  15  Q  150.000 

Homestake  Mining,  g S.  D.  0.25  M  62.790 

Mother  Lode  Coalition,  c Alaska  0  50  1, 250.000 

National  Lead U.S.  I    50  Q  309.831 

National  Lead,  pfd U.S.  1    75  Q  42h.433 

North  Star  Mines,  g Cal.  0.20  50.000 

St.  Joseph  Lead Mo.  0.25  Q  387.342 

Texas  Gulf  Sulphur Texas  1 .  00  Q  635.000 

Utah  Copper Utah  0.50  Q  812.245 

West  End  Condolidated.  s Nev.  0  05  89,425 

Companies  in  Canada  and  Mexico 

Luekv  Tiger  Combination.  % Sonora  0   07  50,074 

Bollinger  Consolidated  Gold Ont.  0.05  M  wks.)   246.000 

Premier  Mining,  g.s B.C.  0.I5Q  750,000 

Q,  quarterly;  M,  monthly;  g,  gold;  s,  silver:  1,  lead;  c,  copper. 

The  Mother  Lode  Coalition  Mines  Co.  declared  an  initial 
dividend  of  50c.  a  share.  It  is  understood  that  dividends 
will  be  paid  semi-annually  when  the  earnings  justify.  The 
North  Star  Mines  paid  its  first  dividend  since  March,  1921, 
when  the  same  disbursement  was  made.  The  West  End 
Consolidated  had  not  paid  a  dividend  since  December,  1919, 
and  the  last  payment  of  the  Lucky  Tiger  Combination  was 
in  December,  1921.  Dividends  of  this  last  company  have 
been  paid  regularly.  Premier  paid  $400,000  in  December, 
§500,000  in  March,  and  its  third  dividend  in  June. 
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NEW  MACHINERY 
AND  INVENTIONS 


Air-Separating  Mill  Which 

Produces  a  200-Mesh 

Product 

A  unit  pulverizer  and  air  separating 
mill  has  recently  been  developed  to 
meet  the  demand  for  an  air-separating 
machine  capable  of  producing  a  finely 
pulverized  product  which  will  pass  a 
200-mesh  sieve,  and  in  which  the  sep- 
arating element  is  an  integral  part  of 
the  mill  itself,  making  it  possible  to 
operate  the  unit  mill  and  separator 
from  one  motor  or  one  actuating  belt 
drive. 

An  exhaust  fan  is  mounted  directly 
en   top   of   the   separating   chamber   of 


'■•■'•  i , '  '■  ■'•*■ 

1^ 

-1 

Air-separating  mill  and  pulverizer 

the  mill  and  is  driven  by  belt  direct 
from  the  pinion  shaft  of  the  mill.  This 
arrangement  gives  it  a  speed  constant 
with  the  speed  of  the  mill  itself,  and 
an  unvarying  exhaust  suction  from  the 
separating  chamber  without  loss  by 
frictional  resistance  to  the  passage  of 
air  through  pipes  is  obtained.  The  ex- 
haust fan  discharges  vertically  to  a 
"cyclone,"  or  other  collecting  medium 
which  separates  the  fine  products  from 
the  air,  for  discharge  into  bins  or  con- 
veyors serving  any  portion  of  the  in- 
stallation. Most  of  the  exhaust  air 
from  the  separator  is  again  returned 
to  the  pulverizer  mill,  where  it  en- 
circles the  port  section  spirally,  with 
a  constant  pressure  through  all  of  the 
ports  into  the  internal  part  of  the  mill, 
where  it  again  goes  through  the  pro- 
cess of  separating  the  fine  material 
from  all  that  is  elevated  by  the  inclined 
fan  blades  mounted  above  the  grinding 
element. 

From  an  overhead  bin,  the  material 
to  be  reduced  is  fed  to  the  mill  by  a 
reciprocating    feeder    mounted    on    the 


side  of  the  mill.  The  feeder  is  driven 
direct  from  the  mill  countershaft  and 
the  operator  can  easily  control  the 
amount  of  material  entering.  The  feeder 
is  arranged  to  oppose  the  tendency  of 
the  exhaust  fan  to  draw  air  into  the  mill 
with  the  material.  As  the  material 
leaves  the  feeder  it  enters  the  pulver- 
izing zone  of  the  mill. 

The  pulverizing  element  consists  of 
unattached  steel  balls  which  roll  in  a 
stationary,  horizontal,  concave-shaped 
grinding  ring.  The  material  falls  be- 
tween the  balls  and  the  grinding  ring 
in  a  uniform  and  continuous  stream,  and 
is  reduced  to  the  desired  fineness  in 
one  operation.  Between  the  inner  cir- 
cumference of  the  concave-shaped 
grinding  ring  and  the  base  of  the  main 
bearing  is  an  annular  space,  leading 
downward  to  four  equally  spaced  dis- 
charge channels,  which  are  closed  at 
their  outer  ends  with  quick  opening 
cover  plates.  This  annular  space  per- 
mits the  deposit  of  any  tramp  iron 
which  may  pass  the  magnetic  separator, 
obviating  possible  damage  to  the  grind- 
ing element,  and  also  providing  for  the 
easy  elimination  of  the  foreign  body 
or  a  possible  overload  of  material  in 
the  mill.  The  mill  is  manufactured  by 
the  Fuller-Lehigh  Co.,  Fullerton,  Pa. 


The  Wilfley  Centrifugal 
Sand  Pump 

The  Wilfley  centrifugal  sand  pump 
has  been  developed  by  Arthur  R. 
Wilfley,  inventor  of  the  Wilfley  con- 
centrating table.  Among  the  features 
of  this  new  device  is  the  elimination 
of  the  stuffing  box  which  is  generally 
used  in  centrifugal  pump  design  to 
prevent  the  material  handled  from 
leaking  out.  When  pumping  hot  solu- 
tions or  gritty  materials  the  stuffing 
box  design  causes  considerable  wear  on 
the  shaft  and  requires  frequent  replace- 
ments of  shaft  and  packing. 

The  patented  seal  on  Wilfley  centrif- 
ugal pumps  consists  of  a  revolving 
member  having  radiating  wings  called 
an  "expeller,"  which  prevents  the  mate- 
rial from  leaking  out  by  centrifugal 
action.  A  patented  automatic  check- 
valve  seals  around  the  shaft  while  the 
pump  is  not  in  operation.  The  opera- 
tion of  the  pump  prevents  air  being 
trapped  in  the  runner  and  enables  it  to 
deliver  a  continuous  uniform  stream, 
which  is  a  desirable  feature  when 
delivering  feed  to  flotation  machines, 
classifiers,  and  other  milling  machinery. 

Another  important  feature  of  the 
Wilfley  pump  is  the  slippage  seal 
adjustment.  One  of  the  greatest  losses 
in  a  centrifugal  pump  is  the  slippage 
of  the  material  handled  from  the  dis- 
charge back  to  the  intake  of  the  runner. 
This  causes  a  reduction  in  capacity 
and  efficiency  and  depends  upon  the 
clearance  between  the  runner  and  side 
plate.  The  wearing  action  of  sand  and 
grit  causes  the  clearance  to  be  so 
increased  that,  unless  an  adjustment  is 
provided,  frequent  renewals  of  the 
wearing  parts  are  necessary  in  order 
to  maintain  the  capacity  and  efficiency 


of  the  pump.  The  Wilfley  is  provided 
with  a  simple  take-up  adjustment  which 
may  be  made  in  a  few  minutes  while 
the  pump  is  in  operation.  The  single- 
inlet  inclosed  type  runner  is  used  be- 
cause of  the  high  efficiency  and  adapt- 
ability to  high  heads.  It  is  entirely 
closed  on  one  side,  limiting  the  slip- 
page to  one  side  only  as  compared  with 
slippage  on  both  sides  where  balance 
port  holes  are  used  or  in  the  case  of  an 
open  runner.  When  wear  causes  the 
clearance  between  the  runner  and  fol- 
lower plate  to  become  enlarged,  the 
bearing  unit  and  runner  are  moved 
endwise  by  means  of  a  draw-bolt  until 
the  runner  is  felt  to  rub  the  follower 
plate  and  then  slightly  relieved. 

This  makes  practically  a  ground 
joint  and  reduces  the  slippage  and  side 
wear  to  a  minimum.  The  slippage  seal 
adjustment  in  combination  with  the  use 
of  ball  bearings  and  no  rubbing  contact 
while  in  operation,  makes  for  an  excep- 
tionally high  pump  efficiency.  It  also 
makes  possible  the  use  of  heavy  long- 
life  parts,  pumping  sand  and  grit 
against  high  heads,  easy  adjustment 
and  installation  of  wearing  parts,  and 
eliminates  the  necessity  of  overspeeding. 

With  the  new  Wilfley  pumps  the 
wearing  parts  are  easily  replaced  in  a 
few  minutes.  This  quick  change  fea- 
ture is  particularly  valuable  where  a 
spare  pump  is  not  available  or  when  the 
nature  of  the  material  handled  requires 
frequent  clearing  out  of  the  pump.  The 
bearing  assembly  is  of  unit  construction 
and  is  independent  of  the  frame.  Two 
sets  of  large  non-adjustable  ball  bear- 
ings are  mounted  on  a  heavy  shaft  and 
inclosed  in  a  cylindrical  housing.  The 
frame  is  of  one-piece  construction  and 
is  sufficiently  heavy  to  make  a  rigid 
support  for  the  bearing  unit  and  wear- 
ing parts. 

The  Wilfley  centrifugal  pumps  are 
being  quite  extensively  used  to  handle 
various  kinds  of  gritty  materials,  such 
as  sand,  tailing,  concentrate,  and  slime. 
Also  water  and  solutions  which  are 
hot,  muddy,  or  subject  to  occasional 
grit.  They  are  operating  against  both 
low  and  unusually  high  heads.  A  com- 
plete description  and  catalogue  may  be 
had  by  addressing  A.  R.  Wilfley  &  Sons, 
Denver,  Col. 

New  Wire  Rope  Plant  To  Be  Built 
at  St.  Louis 

As  soon  as  a  suitable  site  is  defi- 
nitely decided  upon,  construction  work 
will  be  started  on  a  new  plant  for  the 
Broderick  &  Bascom  Rope  Co.,  St. 
Louis,  Mo.  Plans  have  been  drawn  for 
what  promises  to  be  one  of  the  most 
modern  wire-rope  plants  in  the  country. 
The  buildings,  of  fire-proof  construction 
throughout,  will  cost  about  a  quarter- 
million  dollars,  exclusive  of  equipment. 

The  plant  will  consist  of  two  great 
building  units — the  factory  proper,  and, 
parallel  to  this  building  and  separated 
by  an  open  space,  another  unit,  includ- 
ing the  office  building,  warehouses  for 
raw  and  finished  materials,  spooling 
and  testing  departments,  machine  shop, 
blacksmith     shop,     engine     room,     and 
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boiler  house.  All  excepting  the  boiler 
house  are  under  one  roof. 

Each  of  the  two  units  will  be  600  ft. 
long.  The  factory  will  be  143  ft.  wide, 
the  other  group  83  ft.  in  width.  Both 
units  will  have  brick  walls  and  concrete 
roofs  and  floors.  The  roofs  will  be 
supported  by  steel  trusses.  In  addi- 
tion, the  factory  will  have  concrete 
foundations  to  support  the  great  weight 
of  the  "laying  up"  and  "stranding" 
machinery. 

The  buildings  have  been  designed  by 
E.  P.  Frederick,  general  superintendent 
and  wire  rope  engineer  of  the  Brod- 
erick  &  Bascom  Rope  Co.  Mr.  Fred- 
erick  will   also   supervise   construction. 


Trade  Catalogs 


Distribution  Transformers — The  Al- 
lis-Chalmers  Mfg.  Co.,  Milwaukee,  Wis., 
has  issued  Bulletin  1109  (superseding 
]088).  which  covers  distribution  trans- 
formers having  ratings  of  200  kva.  and 
smaller,  suitable  for  lighting  and  power 
purposes,  and  of  the  oil-immersed,  self- 
cooled   out-door  type. 

Cycloidal  Pumps — The  Connersville 
Blower  Co.,  Connersville,  Ind.,  has  re- 
cently issued  Catalog  No.  20,  which  de- 
scribes Connersville  cycloidal  pumps. 
The  principles  of  operation  of  these 
pumps  are  mentioned,  as  are  a  number 
of  the  features  of  the  design.  Several 
installations  in  various  kinds  of  indus- 
try are  shown. 

Chain  Furnace  Screens — The  E.  J. 
Codd  Co.,  700  Caroline  St.,  Baltimore, 
Md.,  has  issued  an  eight-page  pamph- 
let which  describes  and  illustrates  the 
Wiegand  patent  chain  furnace  screens 
for  furnaces  and  ovens.  These  doors 
have  found  a  wide  application  not  only 
in  America  but  also  abroad,  on  metal- 
lurgical, glass,  chemical,  and  boiler  fur- 
naces. The  screen  consists  of  a  multi- 
tude of  individual  strands  of  steel  chain, 
forming  a  penetrable,  transparent  sheet 
of  chain,  which  does  not  interfere  with 
the  view  of  the  interior  of  the  furnace 
or  with  the  passage  of  the  chai 
the  tool  for  manipulation  of 
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size  generators,  belt  pulleys,  rope 
sheaves,  and  slow  and  moderate  speed 
machinery. 

Portable  Conveyors  —  The  Jeffrey 
Manufacturing  Co.,  Columbus,  Ohio, 
has  issued  Bulletin  No.  369,  which  illus- 
trates and  describes  the  Jeffrey  Port- 
able belt  conveyor.  This  conveyor  was 
built  to  meet  the  demand  for  a  light, 
durable,  and  inexpensive  conveyor  for 
loading  and  unloading  coal,  coke,  cinders, 
sand,  gravel,  crushed  stone,  and  similar 
materials,  and  may  also  be  used  for 
handling  bricks,  tile,  small  boxes  and 
bags.  Two  or  more  of  the  conveyors 
may  be  used  together  to  extend  storage 
piles,  or  the  conveyor  may  be  used  as 
an  extension  conveyor  to  storage  pile  in 
connection  with  the  Jeffrey  portable  car 
unloader.  It  is  operated  either  by  elec- 
tric motor  or  gasoline  engine.  Capacity 
varies  from  twenty  to  fifty  tons  per 
hour,  depending  upon  the  kind  of  mate- 
rial handled  and  the  methods  used  in 
loading  the  conveyor. 


CONSTRUCTION  NEWS 


Montreal  Co.  Begins  Erection 
of  Engine  House 

The  Montreal  Mining  Co.,  Montreal, 
Wis.,  has  started  work  on  the  engine 
house  for  its  No.  5  shaft,  which  is  be- 
ing sunk  and  has  now  reached  a  depth 
of  about  700  ft.  The  building  will  be 
50  x  214  ft.  and  of  brick  and  steel  con- 
struction on  a  concrete  foundation. 
Excavation  has  been  completed  and  a 
contract  let  to  the  Worden-Allen  Co. 
for  the  erection  of  the  building.  It 
will  be  equipped  with  a  forty  ton  crane. 
and  in  addition  to  the  hoists  will  house 
two  Ingersoll-Rand  28  x  17  x  27-in. 
electrically-driven  air  compressors, 
which  were  recently  purchased  at  Hog 
Island  from  the  U.  S.  Navy  Dept.  De- 
livery of  the  hoists  is  not  expected  until 
next  year. 


New  Mill  I'nder  Construction 

Near  Baxter  Springs,  Kan. 
George  Meese  and  J.  C.  Nichols,  of 
Kansas  City,  are  erecting  a  new  con- 
centrator on  the  Charles  Opperman 
land,  west  of  Baxter  Springs,  Kan.  It 
is  to  be  a  200-ton  plant  and  is  being 
under     contract      by      Ben.      F. 

Baxter.   It  is  expected  that 

it    will    be    ready    for    operation    about 
'    1. 

Tom  Reed  Building  Sampling  Mill 

The  Tom   Reed  Gold  Mining 

Ontman,    Ariz.,   is    placing    foundation- 
for    a    sampling    mill,    machinery    for 
which    i-    expected    to    arrive    July    16. 
The  Black  Rang*  Mining  Co.,  of  Onl 
man,  is  considering  the  erection  of  ■ 

mill  for   its   own   ores   and   for   handling 

the  product  of  a  number  i  ;"  properties 

south"  • 
I    >ne. 


Federal  M.  &  S.  Co.  Will  Install 
Power  Equipment  at  Wallace 

Electric  power  will  be  generated  in 
the  Coeur  d'Alenes,  northern  Idaho,  by 
the  Federal  Mining  &  Smelting  Co., 
and  sold  to  the  Montana  Power  Co. 
The  latter  company  distributes  power 
from  its  Montana  plant  to  the  Fed- 
eral company  properties,  the  Day 
mines,  and  to  others  in  the  district. 
Two  flumes,  each  about  two  and  a  half 
miles  long,  formerly  furnished  power 
for  the  two  concentrators  on  Canyon 
Creek  once  operated  by  the  Federal 
company.  The  concentrators  have  not 
been  in  use  for  a  long  time,  and  the 
flumes  are  in  disrepair.  These  flumes 
are  now  being  repaired  and  will  be  used 
to  furnish  power  for  an  electric  plant 
which  the  Federal  will  install  in  the 
old  Standard  mill  near  Wallace.  About 
300  hp.  will  be  generated.  The  Wash- 
ington Power  Co.  and  the  Montana 
Power  Co.  furnish  most  of  the  electric 
power  used  in  the  Coer  d'Alenes.  The 
consumption  in  the  district  is  heavy. 


Joplin-.Miami  District  Has 
Two  New  Plants 

Two  new  concentrators  have  recently 
been  started  in  the  Joplin-Miami  zinc- 
lead  district.  One  is  operated  by 
the  Blue  Ribbon  Mining  Co.,  controlled 
by  Harry  Hawkins,  of  Miami,  Okla., 
and  is  situated  on  the  company's  lease 
south  of  Hockerville,  Okla.  Its  capac- 
ity  is  200  tons  daily. 

The  second  concentrator  is  that  of 
the  Right  Good  Co.  and  is  near  Hocker- 
ville, Okla.  Its  equipment  includes 
four  Boylan  cones.  Four  Boylan 
roughers  slimers  are  to  be  installed  a 
later. 

Auxer  Gold  Mines  to  Repair 
Plant   Burned 

Examination  of  the  power  plant  of 
the  Auxer  Gold  Mines,  of  Hope.  Idaho, 
has  resulted  in  a  decision  to  overhaul 
and  repair  the  equipment  thoroughly, 
with  a  view  to  putting  it  in  active  oper- 
ation again.  The  buildings  housing  the 
plant  w.  d  by  fire  in  the  lat- 

ter    part     of     the     winter,    and    it     was 
thought  at   first   that  the  damage  to  the 
mechanical  equipment,  including  boiler, 
.md  compressor,  was  soch  as  to 
its  further  use.     With  the  over- 
hauling   of    the    plant    completed,    driv- 
ing   of    the    main    crosscut    tunnel    will 
imed. 


South  Park  Dredging  Co. 
Spending  Large  Sum 

The  South  Park  Dredging  Co..  owned 
by  the  Hammon  dredging  intern 
California,   is  expending  approximately 
one    million    dollars    in    equipment   and 
preliminary    operation!    in    the    vicinity 
md   Elk  Creeks.  Idaho,  where 
ai  quired  a  large  acre- 
age with  a  vii  ive  dredging 
Included   in   the   work   now 
in   hand    i-   construction   of  a   fifty-mile 
power    line.      Dredging    operations    are 
scheduled    to    -tart    soon. 
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The  Birth  of  Mercury  Ores 

MOLYBDENITE  was  cited  in  a  previous  editorial 
as  a  mineral  which  is  very  close  to  the  rock- 
magma — even  a  true  component  mineral  of 
granites  and  especially  pegmatites;  so  belonging  to  a 
comparatively  hot,  deep  zone,  a  relatively  high  pressure- 
temperature  zone.  At  the  upper  extreme  of  the  column 
stands  mercury,  found  in  nature  principally  as  its  sul- 
phide, cinnabar,  just  as  in  the  depths  molybdenum 
crystallizes  as  its  sulphide,  molybdenite;  the  sulphur 
combination  in  both  cases  probably  indicating  sulphur 
emanations  from  igneous  magmas. 

While  the  source  of  cinnabar  is  probably  magmatic,  it 
is  not  "close"  to  the  rock-magma,  and  does  not  neces- 
sarily occur  in  close  connection  with  an  igneous  rock. 
Yet  cinnabar  deposits  are  especially  characteristic  of 
volcanic  regions.  Cinnabar  is  actually  being  deposited 
from  hot  springs,  as  at  Steamboat  Springs,  and  at 
Sulphur  Bank,  Cal. ;  and  it  is  regarded  as  likely  that 
the  water  in  these  springs  is  magmatic — that  is,  it  is 
one  of  the  gaseous  emanations  from  the  deep  magma 
which,  nearing  the  surface,  passes  from  water  gas  to 
water.  With  the  consolidation  of  a  magma-body  in 
depth,  this  type  of  hot  springs,  in  which  not  only  the 
water  but  the  heat  is  magmatic,  becomes  gradually 
extinct. 

The  temperature  of  some  of  the  springs  from  which 
cinnabar  is  deposited  is  around  200  deg.  F.,  or  less 
than  100  deg.  C.  This  is  probably  a  lower  temperature 
than  that  at  which  other  metallic  ore  deposits  of 
magmatic  origin  are  deposited:  for  cinnabar  deposits 
are  distinct  from  and  are  as  a  class  not  closely  asso- 
ciated with  other  ore  deposits.  Yet  cinnabar  deposits 
have  been  worked  downward  in  some  districts  for 
several  thousand  feet. 

The  high  volatility  of  mercury  of  course  explains  at 
once  why  it  is  distilled  first  from  a  magma,  and  why  it 
travels  further  upward  than  less  volatile  metals,  in 
company  with  the  ever-present  sulphurous  gases  and 
water  or  water-gas,  and  comes  to  rest  as  sulphide  rela- 
tively close  to  the  surface,  under  low  temperature-pres- 
sure condition.  Owing  to  its  volatile  and  hence  penetrant 
nature,  and  the  corresponding  characteristics  of  its  ac- 
companiments, it  impregnates  characteristically  porous 
rocks,  such  as  sandstones,  filling  up  the  pores ;  and  does 
not  occur  so  much  in  bold,  definite  veins,  with  clean-cut 
walls,  as  so  frequently  do  many  other  ores. 

Another  frequent  characteristic  of  cinnabar  deposits 
deserves  special  consideration  and  more  study  than  has 
been  given  it — the  occurrence  of  abundant  bituminous 
matter  in  connection  with  cinnabar  and  frequently  most 
intimately  mixed  with  it.  This  is  characteristic  of  the 
cinnabar  deposits  of  California,  of  Jugo-Slavia  (Idria), 
of  Peru  (Huancavelica),  and  other  places.  The  relation 
indicates  that  the  bituminous  material  has  come  up  with 
the   cinnabar  and   along  the   same   channel.     Its  close 


association  comes  perhaps  from  both  consolidating  or 
being  fixed  at  about  the  same  temperature.  The  vola- 
tility of  hydrocarbons  is  a  more  salient  characteristic 
than  their  solubility.  Considering  the  association  with 
cinnabar,  are  we  to  conclude  that  the  associated  bitu- 
minous material  is  also  a  product  of  distillation?  It 
would  indeed  seem  the  natural  explanation.  Is  this 
bituminous  material,  then,  distilled,  like  the  mercury. 
from  the  magma,  or  is  it  distilled  from  organic  material 
in  sediments  by  the  heat  of  an  intruding  magma? 
Petroleum  has  been  found  in  vesicles  of  basalts,  but 
such  an  occurrence  is  rare,  and  even  in  such  a  case 
may  conceivably  be  exogenous  and  extra-magmatic. 
Nevertheless,  the  rather  characteristic  coupling  of 
mercury  and  bitumen  would  indeed  suggest  a  mag- 
matic origin  for  the  latter  in  such  cases,  in  spite  of 
the  fact  that  most  bituminous  material  can  be  shown 
to  be  of  organic  origin,  usually  derived  from  certain 
plant  organisms  that  have  been  concentrated  in  sedi- 
mentary rocks. 


"A  Dumb  Idee" 

FOR  A  WEEK  or  so  all  the  papers,  including  the 
illustrated  Sunday  supplements,  have  been  full 
of  the  accounts  of  the  discovery,  through  a  divin- 
ing rod,  of  a  treasure  chest  full  of  gold  plate,  sunk  in 
the  Wye  River  near  Penetanguishene,  Ont.,  by  Jesuit 
priests  in  the  early  days  of  exploration.  Photographs 
of  the  divining  rod,  looking  like  a  machine  gun,  were 
published,  with  the  intrepid  inventor  and  his  assistant 
manning  its  breech  end.  This  formidable-looking  in- 
strument had  pointed  to  gold  after  being  rowed  all  over 
the  river;  and,  sure  enough,  probing  had  revealed  a 
chest  six  feet  long  stuck  fast  in  the  mud.  But  it  was 
stuck  fast ;  it  took  a  week  or  so  with  a  dredge  to  expose 
it.  Then  a  diver  went  down.  His  name  was  Captain 
Bob  Carson,  and  although  we  have  forgotten  the  name 
of  the  inventor  of  the  divining  rod  and  the  Jesuit  priests. 
we  think  it  just  as  well,  for  Captain  Bob  at  least  spoke 
the  truth,  and  truth  should  prevail.  When  he  was 
hauled  up  and  his  helmet  unscrewed,  he  barked:  "Up 
anchor  and  put  for  home!  There's  your  blasted  treas- 
ure." And  he  produced  a  piece  of  black  rock.  "The 
blamed  thing  is  six  feet  long.  And  to  think  we  wasted 
all  this  time  on  such  a  dumb  idee!" 

The  marvelous  discoveries  of  science,  particularly 
electrical  science,  have  put  everyone  into  a  mood  thai 
can  hardly  be  surprised  at  new  wonders.  Yet  it  is 
necessary  to  maintain  a  sane  outlook,  a  shrewd  ap- 
praisal of  probabilities;  otherwise  one  is  foolishly  and 
indiscriminately  credulous.  The  earmarks  of  the  hoax 
are  easy  to  distinguish.  Because  all  things  are  possible 
one  must  not  adopt  the  attitude  of  believing  everything 
that  is  told  one.  Such  an  attitude  is  not  evidence  of  a 
well-cultivated  mental  balance. 


46 


Engineering  and  Mining  Journal-Press 


Vol.  114,  No.  2 


A  Peripatetic  Institute  Council 

IN  THE  COURSE  of  an  address  before  the  Engi- 
neers' Club  of  San  Francisco,  Mr.  Dexter  S.  Kimball, 
the  president  of  the  American  Society  of  Mechanical 
Engineers,  stated  that  it  was  planned  in  future  to  hold 
the  council  meetings  of  the  society  successively  in  the 
large  cities  of  the  country,  instead  of  restricting  them 
to  New  York.  This  is  a  hint  that  should  not  be  lost 
on  the  directors  of  the  American  Institute  of  Mining 
and  Metallurgical  Engineers.  The  custom  of  holding 
the  meetings  of  the  board  in  New  York  only  has  the 
effect  of  preventing  the  attendance  of  directors  living  in 
the  West  and  on  the  Pacific  Coast,  simply  because  the 
expenditure  of  time  and  money  is  too  much  to  warrant 
the  long  journey.  If  the  mountain  will  not  come  to 
Mohammed,  the  remedy  is  proverbial.  The  establish- 
ment of  such  a  custom  would  not  only  cause  the  direc- 
tors' meetings  to  be  more  nearly  representative,  it 
would  prevent  the  control  of  affairs  remaining  in  the 
hands  of  a  small  group  in  New  York,  not  because  they 
seek  control,  but  because  the  exigencies  of  time  and 
space  prevent  their  fellow-directors  from  sharing  their 
consultations  as  often  as  could  be  wished.  Moreover, 
if  the  directors  from  the  various  parts  of  the  country 
were  to  meet  successively  in  different  cities,  the  effect 
would  be  to  put  them  in  touch  with  the  sentiments  and 
ideas  of  the  various  local  sections  and  thereby  promote 
the  solidarity  of  the  Institute;  indeed,  the  foregather- 
ing of  the  directors  could  be  used  as  an  occasion  for 
calling  a  special  meeting  of  the  local  section,  thereby- 
giving  them  an  opportunity  to  become  better  acquainted 
with  the  members  of  the  Institute. 


and  so  on,  fast  and  furious.  As  to  brain  workers  and 
manual  workers,  the  fact  remains  that  at  a  period  when 
the  average  college  graduate  cannot  secure  as  high  a 
wage  as  the  average  mechanic,  the  colleges  are  crowded 
as  never  before.  The  secret  is,  after  all,  in  the  wider 
opportunities  afforded  by  learning,  whereby  higher 
salaries  are  available  to  initiative  and  special  ability 
than  are  accessible  to  either  the  average  manual  or 
mental  worker;  or,  if  the  worst  comes  to  worst,  in  the 
greater  happiness,  opportunity  for  sounder  philosophy, 
and  larger  scope  of  interests  which  come  with  mental 
exercise  and  development. 


Manual  and  Mental  Labor 

THE  TENDENCY  toward  the  scaling  up  of  the 
wages  for  manual  work  so  that  they  approach,  or 
meet,  or  even  pass  the  compensation  paid  for  men- 
tal work  is  picturesquely  illustrated  by  the  case  of  a 
geologist  in  the  U.  S.  Geological  Survey,  who,  needing 
to  have  his  house  painted,  found  after  close  circulation 
that  it  would  pay  him  to  take  absent  leave  without  pay 
from  his  Government  work  and  do  the  painting  himself; 
and  did  so,  the  saving  effected  by  using  his  own  time 
over  a  union  painter's  time  amounting  to  the  cost  of 
the  paint.  Another  example  is  that  of  a  geologist  who 
was  recently  directing  drilling  operations  of  national 
importance,  whose  salary,  however,  was  less  than  that 
of  the  drillman. 

Whatever  be  the  economic  results,  a  leveling  process 
is  distinguishable,  which  will  probably  not  be  checked — 
B  development  similar  to  that  which  has  earlier  gone  on 
in  Australia,  whereby  the  organized  manual  worker 
exacts  from  industry  all  that  the  traffic  will  bear.  We 
are  not  without  a  certain  sympathy  for  this  process,  but 
as  to  the  best  method  of  obtaining  it  there  is  a  great 
deal  of  dOObt,  and  also  as  to  what  the  net  results  will  be 
to  society  after  it  is  attained.  In  Australia  it  is  reported 
.    trieken  industry.    Dollars  per-day  wages  Bignify 

ing  *o  the  wage  or  salary  earner,  any  more  than  do 

ruble  per  day;  what  he  gets  is  the  currenl  cost  of  neces- 
ii  ;.■  .  and  advantage   divided  bj  his  wage,   II 
la  iii  ifore,  that  any  outstanding  advantages 

which  li   Simply    taken    away    from 

anotl .,  workers;    the  coal   miners  and   railroad 

me„  ,,  he  factory  worker    and  the  fai 

who  if  and  when  properly  organized  will   past    it   back, 


African  Copper 

COPPER  FROM  AFRICA  has  become  a  factor  in 
the  statistical  status  of  the  metal.  Last  year  the 
mines  of  the  Union  Miniere  du  Haut  Katanga,  a 
Belgian  company  controlling  the  Tanganyika  Conces- 
sions in  the  Congo  region,  produced  30,464  tons  of 
copper.  This  was  their  maximum  production  to  date. 
Official  returns  show  an  estimate  of  ore  reserves 
amounting  to  49,000,000  tons  averaging  6  per  cent, 
equivalent  to  2,940,000  tons  of  metal.  This  refers  only 
to  a  group  of  twelve  mines  in  the  eastern  part  of  the 
Concessions;  it  is  stated  unofficially  that  another,  west- 
ern, group  shows  20,000,000  tons  of  8  per  cent  ore. 
Thus  the  reserves  show  the  formidable  total  of  4,500,- 
000  tons  of  metal.  Arrangements  are  being  made  to 
increase  the  output  to  100.000  tons  per  annum,  or 
200,000,000  pounds  of  copper,  which  is  equivalent  to 
more  than  the  maximum  output  of  the  Utah  Copper  and 
only  a  little  less  than  the  record  production  of  the 
Anaconda  group  of  mines.  A  competent  observer,  who 
was  in  the  Congo  region  recently,  informs  us  that  he 
was  "greatly  impressed  with  the  richness  of  the  Ka- 
tanga copper  field,"  but,  he  adds,  "economically  it  is 
choked  to  death  by  a  railway  haul  of  1,700  miles."  The 
Union  Miniere  pays  £2,000  per  diem  for  coke  alone. 
Incidentally,  he  remarked  that  the  Kilo  goldfield.  also 
in  the  Congo  basin,  is  too  remote  for  lode  mining,  until 
better  transport  is  available,  but  the  placer  deposi' 
fairly  good,  without  being  "sensational." 


Mside: 
it  ir 


The  Get-Together  Spirit 

INING  ENGINEERING  is  dependent  to  a  con- 
siderable extent  upon  the  more  specialized  arts; 
involves  an  element  of  risk  that  is  absent  in 
many  businesses,  and  for  this  reason  it  is  as  well  that 
the  mining  engineer  should  stabilize  his  mental  atti- 
tude from  time  to  time  by  an  interest  in  and  a  full 
appreciation  of  the  facts  and  figures  that  form  the 
basis  of  science  and  its  application  to  industry.  lb- 
has  much  iii  common  with  technical  men  in  other  fields 
of  endeavor,  with  teacher  and  student,  with  the  rc- 
searcher  and  the  statistician.  He  is  or  should  be 
interested  in  all  subjects  that  affect  human  progr. 
that  make  for  contentment  and  comfort.  He  can  dis- 
course on  his  own  specialty,  but  he  should  welcome 
pportunity  to  hear  the  opinions  and  experiences  of 
others    on    subjects    such    as    electric    telephony,    serum 

therapy,  ■  non-oxidizable  steel,  reading  by  sound,  the 
moving  pteture  in  industry,  substitutes   for  gasoline, 

monorail  transportation,  the  dehydrat  ion  of  milk,  syn- 
thetic dyes,  the  manufacture  of  magnesium,  high- 
tension  power  transmission,  the  metric  system,  photog- 
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raphy to  mention  but  a  few  of  the  subjects  of  scien- 
tific and  technical  interest  to  all  intelligent  folk. 

In  most  communities  can  be  found  at  least  one  man 
who  has  a  broad  and  intimate  mental  grasp  of  a  par- 
ticular subject.  Engineers  as  a  group,  and  mining 
engineers  in  particular,  possess  more  than  enough 
talent  to  entertain  each  other  by  putting  into  practice 
some  co-operative  scheme  for  the  interchange  of  spe- 
cialized knowledge.  Within  the  profession  there  may 
not  be  enough  criticism  and  discussion;  but  the 
luncheon  hour  is  too  often  devoted  to  "shop."  It  would 
be  mentally  invigorating  and  stimulative  to  thought 
along  fresh  channels  if  more  attempts  were  made  to 
encourage  the  interchange  of  technical  and  scientific 
information  among  professional  men  of  varied  occupa- 
tion. Indianapolis  boasts  of  a  Scientech  Club  of  a 
hundred  members,  about  thirty  of  whom  meet  each 
week  for  luncheon  and  discussion.  All  engineers  and 
technologists  are  eligible,  but  absence  from  four  con- 
secutive meetings  terminates  membership.  A  strict 
time  schedule  is  maintained  at  the  meetings,  which  pro- 
vide for  fraternizing  and  the  discussion  of  pertinent 
and  interesting  subjects.  A  weekly  letter  is  published 
containing  a  report  of  the  previous  meeting  and  notes 
on  current  technical  events.  There  is  scope  for  the 
promotion  of  the  get-together  spirit  among  those  who 
have  so  much  in  common. 


Copper  and  Silver  Scrap 

IT  IS  a  matter  of  satisfaction  to  the  copper  miner  to 
learn  that  most  of  the  scrap  metal  containing  copper 
that  was  left  frcm  the  War  has  been  consumed. 
Among  the  items  was  150  tons  of  bronze  service-buttons 
that  were  shipped  to  the  refinery  at  Baltimore.  Buttons, 
like  pins,  have  to  be  made  by  the  ton,  because  we  need 
so  many  of  them.  Speaking  of  scrap  of  another  kind, 
it  is  noteworthy  that  from  five  to  six  thousand  ounces  of 
silver  comes  once  or  twice  monthly  from  Los  Angeles 
to  the  Selby  smelter  near  San  Francisco.  There  are  no 
mines  at  Los  Angeles,  but  there  are  many  movie-manu- 
facturers. The  silver  is  from  the  ashes  resulting  from 
the  burning  of  cinema  films  that  are  rejected  or  played 
out.  This  silver  does  not  receive  the  benefit  of  the 
Pittman  Act,  for  it  does  not  come  from  domestic  mines ; 
it  ranks  as  'foreign'  metal.  Although  many  million 
ounces  of  silver  are  consumed  in  the  business  of  making 
moving  pictures,  it  is  probable  that  most  of  it  comes 
back  to  the  melting-pot  of  the  refiner,  to  be  used  over 
and  over  again. 


Copper  Production  Statistics 

FOR  MANY  YEARS  it  has  been  the  custom  for 
the  Engineering  and  Mining  Journal  to  publish 
monthly  figures  of  copper  production,  the  table 
usually  appearing  on  the  same  page  as  the  monthly 
price  statistics.  Several  companies  have  now  decided 
not  to  issue  this  information  in  the  future;  inspection 
of  our  table  in  the  issue  of  June  3  will  reveal,  for 
example,  that  production  figures  for  Calumet  &  Hecla, 
Chino,  East  Butte,  Inspiration,  Miami,  Nevada 
Consolidated,  Ray  Consolidated,  and  Utah  Copper  were 
missing.  As  the  production  of  these  companies  forms 
so  large  a  part  of  the  domestic  output,  total  production 
will  not  hereafter  even  be  estimated,  but  we  shall  con- 


tinue to  print  the  data  given  us  by  those  companies 
willing  to  have  the  information  published. 

The  reasons  for  this  attitude  on  the  part  of  pro- 
ducers have  not  been  announced,  but  they  are  not  hard 
to  guess.  A  local  statistical  agency  has  recently  been 
collecting  this  information  for  private  distribution 
among  various  producers.  These  reports  are  confiden- 
tial; therefore  the  producers  have  the  information,  but 
consumers  and  the  general  public  must  get  along 
without.  Doubtless  it  has  been  felt  by  the  producers 
that  the  production  statistics  had  an  influence  on  cop- 
per security  prices;  and  also  that  when  production  was 
large  and  increasing,  buyers  would  hold  off  in  their 
purchases  in  an  endeavor  to  depress  the  market  price  of 
the  metal.  Furthermore,  consumers  refuse  to  divulge 
how  much  copper  they  use  each  month,  so  why  should 
the  producers  play  with  their  hand  face  up  on  the  table? 
We  hardly  blame  them  for  their  new  attitude. 


The  Institute's  Elections 

SOME  OF  OUR  READERS  have  missed  the  point  in 
■our  editorials  on  the  government  of  the  American 
Institute  of  Mining  and  Metallurgical  Engineers. 
They  imagine  that  these  were  essays  on  government, 
rather  than  on  the  Institute.  Evidently  we  shot  above 
their  heads.  Subtleties  and  skillful  implications  are 
very  pretty  for  some  minds;  but  others  equally  as  good 
take  in  only  one  thought  at  a  time.  And,  that  our 
conclusions  may  be  very  plain,  what  we  are  arguing  for 
is  a  real,  honest-to-goodness  American  election  in  the 
Institute,  and  an  end  of  these  Mexican  elections.  We 
want  to  have  the  option  of  casting  our  vote  for  one  can- 
didate or  another,  for  president;  we  want  to  have  a 
choice;  we  want  to  know  that  the  next  president  has 
been  elected  by  the  members,  not  selected  by  half  a 
dozen  at  headquarters.     Is  that  clear? 


Murder  Free  to  Voters 

A  BELEAGUERED  coal-mine  superintendent  set 
upon  by  a  mob  of  strikers  in  Illinois  appealed 
■  to  the  Governor  for  the  protection  of  troops. 
The  reply  was  that  nothing  could  be  done  until  soldiers 
had  been  requested  by  the  Sheriff.  The  result  was 
that  scores  were  murdered,  including  the  superin- 
tendent and  the  assistant  superintendent  of  the  mine. 
Then  what?  A  "military  board  of  inquiry"  has  been 
created  to  investigate  the  report  that  the  miners  were 
forbidding  the  collection  of  the  bodies  of  some  of  the 
men  killed !  "Legal  action  for  the  recovery  of  damages" 
will  be  started  immediately  against  the  United  Mine 
Workers  of  America  and  Williamson  County ! 

Shade  of  Theodore  Roosevelt!  Why  rise,  unquiet, 
from  thy  resting  place !  In  Washington  we  can  imagine 
the  frown  of  the  quiet  Coolidge,  a  very  man  on  the 
job  when  the  test  came.  We  can  imagine  Hoover  set- 
ting his  jaw;  and  former  Governor  Oddie,  now  in  the 
Senate,  flushing  as  this  recalls  how  he  squelched  or- 
ganized murder  and  arson  in  Nevada.  And  this 
what's-his-name  Governor  of  Illinois  (his  name,  by 
a  bitter  appropriateness,  is  Small)  :  how  many  men  of 
the  type  of  self-seeking  politicians  like  this  one  we 
have  in  the  conduct  of  national  affairs !  They  consider 
not  the  right,  or  their  duty,  but  the  vote.  Our  govern- 
ment is  honeycombed  with  such  rotten  and  cowardly 
standards  of  conduct. 
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The  Discovery  of  the  Klondike 


By  T.  A.  Rickard 


THE  passing  of  George  W.  Carmack  is  announced 
from  Vancouver,  where  he  had  been  living  re- 
cently. To  Carmack  has  been  given  the  credit 
for  discovering  the  Klondike  goldfield  and  for  being 
the  pioneer  of  the  great  mining  adventure  of  the  North. 
On  August  17,  1896,  he  found  gold  on  Bonanza  creek. 
.  He  was  a  fisherman,  with  an  Indian  squaw,  and  main- 
tained a  small  trading-post  on  the  Yukon  20  miles  above 
the  Crossing.  He  was  not  the  first  to  find  gold  in  the 
valleys  of  the  Klondike,  for  Robert  Henderson  preceded 
him.  but  he  started  the  stampede  that  led  to  the  devel- 
opment of  the  Yukon  territory.  At  that  time  Carmack 
was  fishing  for  salmon  at  the  mouth  of  the  Klondike, 
where  it  joins  the  Yukon  and  where  Dawson  now  stands. 
Two  miles  up  the  valley  the  Klondike  is  joined  by 
Bonanza  creek.  Carmack  happened  to  be  short  of  fresh 
meat,  so  he  went  with  three  Indians,  one  of  them  a 
brother-in-law,  on  a  hunting  expedition.  At  that  time 
Bonanza  creek  was  known  as  a  likely  place  for  moose, 
therefore  hs  went  thither.  He  knew  that  Henderson  and 
three  other  white  men  were  mining  on  Gold  Bottom,  on 
the  other  side  of  the  watershed,  so  he  crossed  the  divide 
with  his  Indian  companions,  to  see  what  the  others 
were  doing  and  to  sell  them  some  of  the  fresh  meat 
that  he  and  the  Indians  had  obtained.  Henderson 
and  his  partners  were  not  getting  much  gold,  and  Car- 
mack soon  returned  to  the  camp  on  Bonanza  creek. 
Having  seen  the  mining  done  by  the  four  men  on  Gold 
Bottom,  he  was  prompted  to  do  a  little  prospecting 
himself,  and,  almost  at  the  first  try,  found  gold  on 
the  rim  of  the  bedrock  projecting  above  the  water  of 
Bonanza  creek.  This  rich  spot,  recognized  as  'the  dis- 
covery*, proved  later  to  be  only  a  patch  20  feet  square. 
Carmack  did  not  test  the  creek-bottom,  for  he  did  not 
know  how  to  do  so,  but  he  did  make  a  location  forth- 
with, and  he  knew  enough  to  go  immediately  down  the 
Yukon  to  Forty  .Mile,  to  the  nearest  recording  office. 
He  recorded  his  discovery  claim  and  the  three  claims 
located  in  the  names  of  his  friends,  Skookum  Jim. 
Indian  Pete,  and  Tagish  Charlie.  He  exhibited  the  gold 
he  had  found  on  the  rim-rock,  but  the  miners  at  Forty 
Mill  were  Bceptical  as  to  the  genuineness  of  his  discov- 
ery. They  had  been  fooled  too  often  by  alleged  finds 
of" gold  made  in  the  interest  of  Btore-keepers.  It  hap- 
pened, however,  that  among  the  local  quidnuncs  was 
one  who  compared  Carmack's  gold  with  that  of  the 
Forty  Mile  diggings,  and  he  noticed  the  difference  In 
quality,  for  the  Klondike  gold  contains  more  silver  than 
that  of  the  lower  districts.  On  this  evidence,  he  and 
others  went  up  the  river.  A  (juiel  •rush"  began.  David 
Mackay,  Daniel  McGillivray  and  Harry  Waujjh  were  the 
first  to  start.  Each  of  them  made  a  fortune.  Hender- 
tnri  hi-  paxtnen  heard  of  the  discovery  and  Btaked 
(lai„  fi  eder  of  the  Klondike, 
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work  for  wa On  Ju 

bed  San  l-'i.ih'  isco  with  the 


tidings  of  a  new  Eldorado;  in  proof  thereof  she 
brought  half  a  million  dollars  in  gold.  This  was  the 
first  of  many  treasure-ships  to  enter  the  Golden  Gate 
like  Spanish  galleons  of  the  olden  days.  The  creeks  of 
the  Klondike  yielded  $125,000,000  in  the  next  ten  years. 

The  discovery  l>y  Carmack  started  the  hectic  exploita- 
tion of  the  alluvial  deposits  of  the  Klondike  creeks,  but, 
as  the  record  shows,  the  first  real  prospecting  and  the 
first  systematic  winning  of  gold  was  done  by  Robert 
Henderson.  Carmack  knew  nothing  about  gold  mining 
and  it  was  Henderson  who  showed  him  the  gold  and 
how  it  was  won.  Therefore  the  'old-timers'  have 
claimed  that  Bob  Henderson  was  the  real  discoverer. 
However,  to  Carmack  is  accorded  a  characteristic  even 
more  honorable  than  that  of  having  stumbled  upon  an 
epoch-making  discovery.  He  is  remembered  in  the 
Yukon  and  Alaska  as  a  man  of  his  word.  He  gave 
his  Indian  friends  a  share  of  his  good  fortune.  They 
threw  it  away  in  the  faro-banks  of  Dawson.  Henderson 
was  a  man  of  better  education  and  rearing;  his  sons 
now  do  credit  to  his  memory,  and  for  their  sake  it 
seems  worth-while  to  place  his  name  in  the  Hall  of  Fame 
in  which  the  great  pioneers  find  the  honor  that  is  their 
due.  The  fact  must  be  recognized,  however,  that  the 
quiet  work  done  by  Henderson  on  the  poor  gravel  of 
Gold  Bottom  would  never  have  set  the  world  aflame, 
and  the  intensive  development  of  the  Yukon  district 
would  not  have  ensued  at  that  time  unless  Carmack's 
much  richer  discovery  had  sounded  the  bugle-call  of 
adventure  to  the  prospectors  of  three  continents.  Simi- 
larly, we  credit  Marshall  with  the  historic  finding  of 
gold  in  California,  on  January  24,  1848,  whereas  most 
of  us  know  that  the  Indians  had  worked  sundry  small 
placers  in  the  hills  behind  Los  Angeles  for  many  years 
previously.  Nevertheless,  their  operations,  quiet  and 
inconsequential,  played  no  historic  part;  that  was  re- 
served for  those  who  washed  the  rich  gravel  that  was 
found  first  in  the  north  fork  of  the  American  river 
and  immediately  afterward  in  the  other  streams  that 
flow  through  the  foothills  east  of  Sacramento.  Marshall 
found  his  gold  by  accident,  yet  he  is  accorded  the  honor 
of  calling  the  world  to  California. 

The    squaw-man    is    not    highly    esteemed,    because. 
presumably,  his  mating  is  considered  as  involving  mis- 
nation;    nevertheless.   Carmack  should   be  credited 
with  an  act  of  good  faith  in  marrying  an  Indian  woman, 
instead  of  abandoning  her,  as  others  have  done.     More- 
over, we  owe  much  to  the  unknown  pioneers  who  have 
assimilated  with  the  aborigines  of  the  West  and  thereby 
prepared  the  waj  for  the  official  explorers  whose  names 
have   WdB    recognition    in    history.      It    is   curious   how 
often  those  who  are  regarded  as  the  pioneers  of  ind 
have  been  enabli      to  find  their  way  by  aid  of 
Indian  that  could  speak  a  little  English.     Wl 
the  Indian  to  Bpeak  our  language?     The  squaw-man. 

When,  for  example.  Lewis  and  Clark,  in  L804,  tits'  pene- 
trated the  unknown  country  beyond  the  sources  of  the 
Mississippi    ami    descended    the    Columbia    river. 
found    Indians  that    spoke  a   little   English.     The   t 

are    not    recorded.      They    must 
hive  been  fur-traders  or  hunters  who  had  become  mem- 

of  the  Indian  tribe,  by  mai  rmack  was 

••  those  humbler  explorers  who  bin  ed  the  trail  of 

civilization. 
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Early  Days  at  Ajo 


Series  of  Articles  on  New  Cornelia  Elicits  a  Recital 

of  the  Wild  and  Lawless  Conditions  Which 

Caused  Abandonment  of  the  Camp 

Forty-two  Years  Ago 

The  Editor: 

Sir — The  well-told  articles  in  your  recent  issues  by 
A.  W.  Allen  on  the  New  Cornelia  at  Ajo,  Ariz.,  recall  to 
my  mind  the  details  of  a  visit  made  to  the  district  in 
the  summer  of  1880,  just  forty-two  years  ago,  which 
may  be  worth  recording.  At  that  time  Senator  J.  P. 
Jones,  of  Nevada,  together  with  some  New  York 
parties,  was  interested  there,  and  trouble  had  arisen 
between  the  local  manager  and  the  workmen  through 
delayed  payment  of  wages,  which  had  resulted  in  the 
imprisonment  of  the  former  by  the  latter,  who  were 
holding  him  as  hostage  for  their  money  and  threaten- 
ing his  life  unless  it  was  forthcoming  at  a  stated  date. 
On  the  other  hand,  the  operators  claimed  that  the 
money  had  been  sent  and  could  not  understand  the 
situation.  I  was  employed  to  investigate  and  also  to 
report  on  the  commercial  probabilities.  At  that  date 
the  Southern  Pacific  R.R.  had  been  extended  eastward 
from  Los  Angeles  only  as  far  as  Tucson,  and  the  Santa 
Fe  in  its  progress  southwestward  had  not  yet  reached 
Deming.  Between  the  two  rail  heads  a  stage  line  was 
maintained  by  the  Wells  Fargo  Co.,  but  the  route  it 
followed  via  Cooks  Canyon  was  infested  with  Apaches 
and  presented  no  attraction  to  me. 

The  order  to  examine  having  caught  me  at  Leadville, 
I  went  to  San  Francisco,  and  after  an  interview  with 
Senator  Jones  took  the  train  for  Los  Angeles,  then  an 
unkempt,  dusty  and  unattractive  village  of  perhaps 
10,000  population,  and  from  there  proceeded  eastward  to 
Gila  Bend  Station,  which  consisted  of  a  water  tank,  and 
a  long  log  hotel  and  store,  built  Arizona  style,  and  pre- 
sided over  by  a  genial  Irishman  named  Noonan.  With 
him  I  made  a  deal  for  transportation  over  the  sixty- 
mile  desert  to  Ajo.  Not  a  drop  of  water  was  to  be  had 
on  this  drive,  and  at  its  end  only  what  remained  in  the 
few  natural  tanks  in  the  gulches.  We  carried  there- 
fore in  the  wagon  a  couple  of  barrels  of  the  liquid  for 
the  animals  and  a  string  of  full  canteens  and  kegs  for 
ourselves.  The  journey  began  at  4  p.m.,  continued 
through  the  night,  with  an  hour's  rest  at  midnight  and 
at  daybreak,  and  brought  us  to  camp  about  10  o'clock 
of  the  following  morning.  Just  as  the  sun  was  setting 
after  our  start  we  encountered  a  miner  on  foot  heading 
for  the  railroad  and  in  a  pitiable  condition,  dodging 
from  the  scanty  shade  of  one  big  sahuaro  to  the  next 
one,  his  water  bag  empty  and  his  tongue  swollen  so  that 
speech  was  impossible.  He  certainly  would  have 
perished  in  a  few  more  hours  but  for  our  coming. 

Noonan  had  declined  to  comment  on  conditions  at 
Ajo,  but  it  was  easy  to  gather  from  his  guarded  replies 
to  questions  that  trouble  might  be  expected.  And  when 
the  miner  had  been  revived  so  that  he  could  talk,  he  let 


fall  enough  in  the  short  time  we  devoted  to  him  to  con- 
firm the  impression  received  from  the  Irishman.  In 
fine,  he  reported  that  the  water  supply  and  the  stock  of 
food  at  the  camp  were  low,  all  mining  work  was  sus- 
pended, and  the  manager  was  in  the  custody  of  a  crew 
of  rough  men  who  were  demanding  their  money  and 
threatening  his  life.  It  looked  like  an  unpleasant  tangle 
to  jump  into.  Fortunately,  I  had  been  entirely  frank 
with  Noonan,  and  the  miners  knew  him  to  be  a  friend. 

I  was  at  once  seized  on  arrival,  all  money,  papers,  and 
valuables  were  taken  from  me,  and  I  was  conducted  to 
the  shack  where  the  manager  was  held  under  guard 
with  the  cheerful  information  that  I  would  be  held  as 
additional  hostage  for  wages  due.  However,  Noonan 
made  it  his  business  that  afternoon  and  evening  to  cir- 
culate among  the  men  and  advise  them  to  give  me  a 
chance  to  talk  to  them.  The  opportunity  came  on  the 
following  morning  after  the  manager  and  I  had  gone 
over  matters  together  thoroughly.  He  was  a  badly 
frightened  man,  though  having  done  no  wrong,  as  I 
was  thoroughly  convinced.  The  money  had  apparently 
been  sent  from  San  Francisco,  but  had  disappeared 
somewhere  and  somehow  between  there  and  its  in- 
tended destination,  as  Noonan,  who  acted  as  station 
agent,  had  advised  me.  But  in  spite  of  this  the  men 
believed  the  manager  had  received  and  hidden  it.  I 
became  convinced  he  had  not,  and  it  was  my  task  to 
pass  this  belief  on  to  the  creditors,  if  possible,  one  of 
whom  was  Noonan  himself,  who  had  not  been  paid  for 
a  considerable  amount  for  stores  furnished. 

At  the  talk  I  was  listened  to  attentively  and  ques- 
tioned keenly.  Having  adopted  a  tone  of  absolute 
frankness,  the  impression  made  was  good.  Fortunately 
there  was  no  whiskey  left  in  the  camp,  and  most  of  the 
men  were  amenable  to  reason.  A  few  hours  after  I 
had  addressed  the  men,  I  was  released,  with  permission 
to  examine  the  mine,  but  with  a  warning  to  make  no 
effort  to  escape.  I  put  in  a  couple  of  days  at  this  work, 
during  which  the  men  held  several  meetings  considering 
whether  they  should  hold  me  and  send  word  to  San 
Francisco  by  Noonan  to  that  effect,  or  send  me  back 
with  him  to  do  what  was  possible  to  clear  up  the  matter. 
The  latter  program  prevailed.  I  have  always  found  the 
average  American  miner — when  sober — a  good  sport,  if 
treated  as  a  man  should  be. 

On  the  afternoon  of  the  third  day  after  my  arrival 
therefore  we  started  on  the  return  trip,  reaching  Gila 
Bend  by  noon  of  the  next  day.  The  coolest  place  in  that 
young  city  was  under  the  dripping  water  tank,  and  there 
I  awaited  the  train  from  Tucson.  Arriving  at  San 
Francisco  in  due  course,  I  was  able  to  make  the  situa- 
tion clear  to  the  Senator  and  his  associates,  and  ad- 
vised the  abandonment  of  the  Ajo  deal  as  hopeless 
under  the  existing  physical  conditions.  For  though  my 
inspection  had  revealed  the  presence  of  copper  at  the 
surface  over  a  considerable  area,  with  excellent  pros- 
pects of  its  continuance  to  a  reasonable  depth,  it 
appeared  certain  that  such  ore  as  could  be  produced 
would  be  of  low  average  grade,  and  would  have  to  be 
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handled  in  large  quantities,  involving  heavy  capital  out- 
lay, to  overcome  the  unfriendly  nature  of  the  region,  its 
remoteness,  and  the  lack  of  water.  Equally  serious 
were  the  conditions  surrounding  titles  at  that  time.  All 
the  most  attractive  showings  had  been  located  several 
times,  and,  in  the  careless  way  that  prevailed  in  those 
days,  so  that  prolonged  litigation  was  assured.  My 
advise  was  accepted,  and  I  had  the  satisfaction  a  few 
weeks  later  of  receiving  word  from  Noonan  that  all 
debts  had  been  paid,  the  manager  released,  and  the 
miners  brought  in. 

The  incident  is  of  little  importance  in  itself,  but  it 
illustrates  the  haphazard  way  in  which  things  were 
done  occasionally  in  the  West  in  the  early  days,  and 
also  the  fact  that  the  grade  of  an  ore  is  sometimes  of 
secondary  importance  in  estimating  the  value  of 
mining  porperty.  The  existence  of  copper  at  Ajo  had 
already  been  known  at  that  time  for  a  century  or  more, 
and  during  the  twenty  years  previous  to  my  visit  the 
locality  had  been  fairly  shingled  with  locations.  Fur- 
thermore, several  hundred  thousand  dollars  had  been 
expended  up  to  then  by  various  parties  in  the  effort  to 
reach  the  main  orebody,  which  was  assumed  to  lie  some- 
where beneath  the  maze  of  surface  stringers,  for  the 
disseminated  form  of  deposit  was  a  phenomenon  with 
which  the  miner  of  the  day  had  practically  no  expe- 
rience. Besides,  the  metal  was  worth  about  22c.  a 
pound  in  that  year.  But  at  even  that  price  profit  would 
have  been  questionable.  When  I  recall  the  waterless 
desert  between  the  camp  and  the  railroad,  the  terrible 
summer  heat,  the  desolate  and  forbidding  nature  of  the 
region,  and  then  contrast  it  with  the  present  attractive 
conditions,  it  is  difficult  to  realize  the  changes  that  have 
been  wrought  by  the  hand  of  man  during  the  inter- 
vening years.  But  it  is  only  one  of  many  that  have 
been  effected  in  the  West  since  the  prospector  began 
his  invasion  of  its  wilds.  All  honor  to  those  pioneers 
who  ventured  into  these  regions  and  blazed  the  way  for 
the  scientific  mining  of  the  present  day!  Nor  should 
such  good  sports  as  Senator  Jones  and  his  tribe  of 
Comstockers  be  forgotten,  for  they  were  always  willing, 
so  long  as  a  chance  for  success  appeared,  to  back  their 
efforts.  I  do  not  recall  a  locality  in  the  West  %vhere  it 
took  more  nerve  to  do  this  than  at  Ajo. 

Denver,  Col.  Theo.  F.  Van  Wagenen. 


How  About  This? 
Thk  Editor: 

Sir — Arthur  Brisbane,  America's  greatest  publicist, 
says : 

"There    is   proposed   a  w<nld   union   of  engineers  to 
work  for  world  peace. 

"The  union  would  include  men  of  the  type  that  build 
great  canals,  plan   elimination  of  swamps  and   d( 
harries-  water  power  and  develop  irrigation. 

"Such  men  should  have  great   influence,  but  have  not 

I  or  'ours  is  a  civilization  of  engineers  and  a 

nmenl  of  lawyers.'    .Men  thai  make  the  laws,  till 

the  offices  and  act  as  judges  are  practically  all  lawyers. 

rnraenl  from  top  to  bottom.    And 

lawyers  want  is  what  the  i pie  gi 

omebody  ha  -  been  ••  lling   Mr.   Bi  Isbane 

ihiru-  e    why    should    he,    a    rank    layman.    Bay 

that  engineers  "should  have  great   Influence  but  have 

not   got  Mas   some   tattler   told    him   of  the   v 

pertaining  to  the  American   Institute 
Metallurgical  Engineers  or  of  the  inef- 


fectiveness of  this  great  organization  of  engineers  with 
respect  to  its  own  business  or  its  ability  to  protect  its 
members  from  the  spite  and  "strike"  laws  requiring 
engineers  to  be  licensed  now  prevailing  in  nineteen 
states?  Has  someone  tattled  to  him  about  the  rival 
overlapping  organizations  among  mining  engineers? 
Surely  someone  should  tell  Mr.  Brisbane  to  mind  his 
own  business  and  not  to  tell  the  truth  about  engineers 
any  more.  Member  of  the  A.  I.  M.  E. 

New  York. 


The  Measurement  of  Air 
The  Editor: 

Sir— I  notice  that  Walter  S.  Weeks  has  been  kind 
enough  to  point  out  two  possible  sources  of  error  in 
Weymouth's  method  of  air  measurement,  referred  to 
by  me  in  the  Feb.  25,  1922,  issue  of  Mining  and  Scien- 
tific Press.  It  is  advisable,  of  course,  that  these  should 
be  kept  in  mind,  but  Mr.  Weymouth  has  laid  down  such 
conditions  previously. 

Perhaps  I  should  have  quoted  the  author  more  fully, 
but  I  thought  it  would  suffice  to  give  the  original  refer- 
ence and  repeat  the  diagram.  In  the  article  by  G.  S. 
Weymouth,  Mining  and  Scientific  Press,  April  20,  1912, 
p.  562,  he  says:  "This  method  has  been  in  use  here 
for  several  months,  and  would,  with  slight  modifica- 
tions, measure  any  quantity  of  air  flowing,  provided 
that  the  supply  pressure  is  constant  during  the  test,  and 
the  flow  regular  for  the  few  seconds  necessary  to  obtain 
the  reading.  .  .  .  The  arrangement,  which  is  sim- 
ply the  addition  of  a  few  fittings  of  the  same  size  as  the 
ordinary  svpply  pipe  to  it,  is  as  follows:     ..." 

I  trust  this  statement  will  reassure  those  who  may 
have  thought  the  method  was  always  valueless.  Our 
engineers  are  usually  free  from  the  reproach  of  sup- 
plying air  at  seriously  varying  pressures,  hence  the 
method  is  generally  valuable,  as  it  is  both  effective  and 
cheap.  Alfred  T.  Fry. 

Queenstown,  Tasmania. 


Technical  Operations  at  Kennecott  in  1921 

According  to  the  annual  report  of  the  Kennecott  Cop- 
per Corporation,  production  from  Kennecott  during 
1921  was  229.809  tons  of  ore.  averaging  7.66  per  cent 
of  copper,  and  from  Latouche,  168,058  tons  of  1.88  per 
cent  ore.  A  four-ton  Btorage-battery  locomtive  and  a 
mechanical  ore  loader  were  added  to  the  equipment  at 
the  mines. 

Kennecott  ores  milled  totaled  21,723  tons,  assaying 
5.62  per  cent  copper.  This  produced  18,571  tons  of 
49  per  cent  concentrate,  a  recovery  of  77.82  per 
cent,  compared  with  82.29  per  cent  in  1920.  The  de- 
crease was  caused  by  lower-grade  ore  in  the  mill  feed. 
The  cost  of  millin  -  was  72c.  per  ton,  4c.  less  than  in  L920. 

The    leaching   plant    at    Kennecott    was   shut    down   for 

one  month  of  the  year  for  remodeling  the  piping 

Mill  tailing  to  the  amount  of  192,661    tons  was 

treated,   assaying   ".'.to   |cr  cent    copper   in    the    form   of 

carbonate,  with  a  recovery  I  lb.  of  copper  in 

the  form  of  pre<  pitate    as  aying  74.68  per  cent  co 

The  leaching  recovery  was  76.66  per  cent,  compared  to 

er  cent  in 

The  fart  that  the  leaching  plant  did  not  operate  con- 

lUsly  added  to  the  lower  milling  recov. .ry,  reducing 

the  total  recovery  on  milling  ores  to  86.07  per  cent. 

compared  with  90.10  per  cent   in   19 
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Mining  Engineers  of  Note 

DANIEL  C.  JACKLING 


IT  MAY  not  be  easy,  but  at  least  it  is  not  so  difficult, 
to  do  a  thing  after  someone  else  has  shown  that  it 
can  be  done;  more  credit,  then,  to  the  man  who  leads 
the  way.  Twenty  years  ago  the  idea  of  profitably  min- 
ing rock  that  contained  only  twenty-five  pounds  of  copper 
per  ton  was  contem- 
plated with  more  than  a 


little  skepticism  by  most 
competent  engineers.  A 
mountain  of  such  mate- 
rial existed  in  Bingham 
Canyon,  in  Utah;  that 
this  mountain  is  being 
eaten  away  and  its  cop- 
per being  converted  into 
useful  form  is  due  pri- 
marily to  the  vision, 
courage,  personality, 
and  resourcefulness  of 
Daniel  C.  Jackling.  He 
foresaw  the  economies 
that  would  be  effected 
by  at  scale  of  production 
hitherto  unheard  of;  he 
had  the  courage  to  back 
his  convictions  to  the 
limit;  he  had  the  per- 
sonality to  induce  cap- 
italists to  finance  the 
enterprise  because  of 
their  confidence  in  him; 
and  he  had  the  re- 
sourcefulness to  devise 
the  methods  and  create 
the  organization  for 
bringing  his  elaborate 
plans  to  fruition.  Other 
companies  have  followed 
in  the  exploitation  of 
huge  disseminated  cop- 
per deposits,  but  Utah 
Copper  showed  that  it 
could  be  done.  Mr.  Jackling  was  born  near  what  is 
now  Appleton  City,  Mo.,  in  1869.  At  nineteen  he  had 
this  plan  for  the  future:  he  would  teach  school  at  $30 
per  month  until  he  could  get  a  job  clerking  at  $75  per 
month.  Of  this  he  would  save  $60  per  month,  and  since 
good  farm  land  could  be  purchased  for  $20  per  acre, 
he  could  buy  thirty-six  acres  per  year.  In  the  course 
of  three  years  he  would  be  the  owner  of  108  acres, 
which  was  enough  to  insure  comfortable  independence 
for  life,  for  a  man  who  knew  as  much  about  farming 
as  did  Jackling.  This  illustrates  one  characteristic  of 
the  man — he  analyzed  his  problem  and  made  specific 
plans  beforehand.  However,  the  incident  of  observing 
the  precision  with  which  a  civil  engineer  conducted  a 
survey  of  some  neighboring  land  captivated  young 
Jaekling's  imagination,  and  he  revised  his  plan,  the  re- 
sult being  his  entrance  in  the  Missouri  School  of  Mines 
at  Rolla,  from  which  he  was  graduated  in  1893.  He 
went  to  Cripple  Creek,  where  he  became  acquainted 
with  Charles  M.  MacNeill,  who  was  later  to  be  instru- 


mental in  raising  the  money  to  start  the  Utah  Copper 
enterprise. 

After  launching  Utah  Copper  Mr.  Jackling,  in  asso- 
ciation with  Hayden,  Stone  &  Co.,  developed  and 
equipped  the  Nevada  Consolidated,  Ray  Consolidated, 
and  Chino  Copper  prop- 
erties in  Nevada,  Ari- 
zona, and  New  Mexico 
respectively.  He  also 
opened  successfully  the 
Butte  &  Superior  mine, 
one  of  the  largest  zinc 
producers  in  the  coun- 
try. During  this  period, 
also,  the  Alaska  Gold 
property  was  equipped 
with  a  mill  and  opera- 
tions were  started  on  a 
large  scale.  It  devel- 
oped, however,  that  Mr. 
Jackling  had  erred  in 
his  estimation  of  the 
grade  of  the  ore  in  the 
deposit.  As  a  result,  the 
enterprise,  so  far  as  gold 
mining  is  concerned,  is 
a  failure,  in  spite  of  an 
investment  of  many  mil- 
lions of  dollars.  During 
the  war  Mr.  Jackling, 
as  Director  of  Govern- 
ment Explosives  Plants, 
had  supervision  of  the 
erection  of  two  smoke- 
less-powder plants  of 
sufficient  capacity  to 
provide  against  all  pos- 
sible requirements  of 
this  country  and  the 
Allies.  Recently,  the 
Shasta  Zinc  &  Copper 
Co.  has  been  organized 
to  undertake  the  rehabilitation  of  the  old  Bully  Hill 
mine,  in  California,  where,  by  virtue  of  improved  metal- 
lurgy and  large-scale  operations,  it  is  expected  to  turn 
the  low-grade  material  to  account.  Another  huge  un- 
dertaking is  the  exploitation  of  the  almost  inexhaustible 
deposits  of  low-grade  iron  ores  on  the  Eastern  Mesabi 
iron  range  in  Minnesota.  Since  1913  engineers  have 
been  at  work  on  the  problem,  and  a  $3,000,000  plant  is 
now  nearing  completion.  The  material  contains  about 
30  per  cent  iron  in  magnetic  form,  thereby  differing  from 
the  iron  ore  that  has  been  mined  heretofore.  It  was 
necessary  to  devise  new  machinery  and  equipment  for 
treating  it  before  a  process  that  promised  profitable  op- 
erations was  developed.  Its  success,  which  seems 
assured,  will  mark  the  achievement  of  another  project 
for  converting  to  the  use  of  mankind  raw  material  that 
hitherto  has  been  considered  worthless;  it  will  be  an- 
other triumph  for  the  engineering  genius  and  organiz- 
ing ability  of  a  pioneer  of  industrial  development,  Daniel 
C.  Jackling. 
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SiikI/o  of  Quincy  Mining  Co.,  at  Hancock.  Mich. 
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No.  2  Quincy  hoist  house.     View  from  shaft. 


No.  6  hoist  house  of  the  Quincy  Mining  Co.,  Quincy,  Mich. 
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A  Problem  in  Mine  Ventilation 

The  Manner  of  Providing  Satisfactory  Working  Conditions  in  a  Colorado  Mine  Where 

There  Existed  Excessive  Amounts  of  Carbon  Dioxide  and  Hydrogen  Sulphide  — 

Objective  Secured  by  Bulkheading  and  Use  of  Wooden  Pipe  and  Exhauster  Fan 

By  C.  N.  Schuette 


AN  UNUSUAL  PROBLEM  in  mine  ventilation  was 
l\  created  by  the  issuance  of  deleterious  gases  from 
J.  A.  the  vein  fissure  in  a  silver  mine  near  Rico,  Col. 
These  gases  were  carbon  dioxide  and  hydrogen  sulphide. 
The  mine  lies  entirely  within  the  Dolores  formation,  a 
part  of  the  "Red  Beds"  of  the  Rocky  Mountain  region. 


CorbotirdioxicU  gas  bubbling  up  from  bed  of  Gas  Creek 

This  formation,  which  is  probably  Tiiaasic  in  age,  has 
been  described  by  w.  Cro  .  A  C,  Spencer,1  and  F.  L. 
Ransome'  and  is  mapped  in  part  in  the  "Rico  Folio"  of 
the  "I  '■•las  of  the  United  States.'" 
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The  mine  is  situated  on  Gas  Creek  at  an  elevation  of 
about  10,000  ft.  Here  the  Dolores  formation  shows  the 
typical  brick-red  color  and  consists  of  coarse  to  fine 
sandstones  and  thin  layers  of  conglomerate.  These 
rocks,  which  form  both  walls  of  the  nearly  vertical  vein. 
are  cemented  with  carbonate  of  lime  and  contain  dis- 
seminated pyrite,  which  is  also  in  the  vein  filling. 

Gas  Creek  is  well  named,  as  carbon  dioxide  and 
hydrogen  sulphide  issue  from  the  ground  at  numerous 
places  along  its  course.  Sulphur  deposits  are  in 
evidence  at  these  points,  and  elsewhere  deposits  of 
limonite  have  been  formed  by  iron-bearing  springs. 

Origin  and  Behavior  of  the  Gases 

The  springs  probably  derive  their  iron  from  the  dis- 
seminated pyrite  of  the  sandstone.  The  carbon  dioxide 
is  probably  caused  by  the  action  of  sulphuric  acid  on 
the  carbonate  of  lime  cementing  the  sandstone,  and  is 
therefore  also  due  to  a  relatively  superficial  reaction. 
The  source  of  the  hydrogen  sulphide  is  probably  more 
deep  seated  and  due  to  solfataric  action.  It  may  be 
mentioned  that  a  dike  of  porphyry  lies  roughly  parallel 
to,  and  a  short  distance  south  of,  the  course  of  Gas 
Creek.  Both  gases,  despite  their  different  origins, 
reach  the  surface  through  the  same  fissures,  one  of 
these  being  the  vein  fissure  of  the  mine. 

Gas  issued  with  varying  intensity  all  along  the  vein, 
and  in  certain  spots  was  under  sufficient  pressure  to 
make  a  hissing  noise  as  it  blew  from  the  crevices  or 
bubbled  noisily  through  the  water  in  the  ditch  of  the 
drifts.  The  gases  issued  from  the  vein  only  on  the 
lowest  of  a  number  of  superposed  levels,  showing  that 
they  undoubtedly  came  up  the  vein  fissure  and  did 
not  emanate  from  the  wall  rocks. 

The  carbon  dioxide,  being  heavier  than  air,  always 
escapes  by  the  lowest  available  mine  opening.  Dead- 
end openings  on  the  lowest  level  always  showed  an  accu- 
mulation of  gas.  In  drifts  and  crosscuts  where  a 
natural  draft  exists,  the  heavy  carbon  dioxide  flows 
along  the  bottom,  and,  when  undisturbed,  a  fairly  sharp 
line  of  demarkation  is  evident  when  a  carbide  light  is 
lowered.  When  the  flame  reaches  the  line  of  demarka- 
tion— a  foot  or  two  above  the  floor — it  turns  yellow, 
becomes  longer,  sputters,  and  is  extinguished.  When 
the  air  and  gas  in  a  drift  in  this  condition  are  disturbed 
by  cars  running  through  it,  the  air  rapidly  becomes 
unbreathable. 

Tempkrati  ire  Controls  Movement  ok  Gaf 

The  Datura]  movement  of  air  through  the  mine 
depends  on  the  atmospheric  temperature.  When  the 
atmosphere  is  warmer  than  the  mine  air,  this  condition 
being   prevalent    in   summer,   the   cooler,   and   therefore 

heavier,  mine  air  Hows  down  all  of  the  mine  openings 
and  out  through  the  lowest  one.     In  winter  the  opposite 

effed  is  produced,  air  entering  the  lowest  opening  and 
leaving  the  mine  through  the  higher  openings.  In 
-pring  and  autumn  a  daily  change  takes  place  soon  after 
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sunrise  and  sunset.  During  this  change  there  is  no 
definite  draft  in  either  direction,  the  mine  air  pulsates, 
and  the  lowest  workings  fill  with  gas. 

Early  Development  of  the  Mine 

A  diagram  showing  the  levels  affected  is  given  in 
Fig.  1.  The  early  development  and  operation  of  the 
mine  was  adversely  influenced  by  the  presence  of  the 
gases.  The  winter  season  in  this  part  of  Colorado,  and 
particularly  at  this  altitude,  is  severe,  and  the  snowfall 
is  heavy.  These  facts,  together  with  the  adverse 
natural  draft  conditions  in  winter,  restricted  work  in 
the  mine  to  the  summer  months. 

No.  1  level  was  driven  under  the  natural  down-draft 
condition  prevalent  in  summer,  raises  to  the  surface  for 
air  being  driven  at  frequent  intervals. 

No.  2  level  was  developed  by  driving  a  crosscut  adit 
to  the  vein,  no  gas  being  encountered  until  the  vein  was 
reached.  When  this  adit  had  provided  a  drain  for  the 
gas,  a  winze  was  sunk  to  No.  2  level  for  air. 

It  is  said  that  during  this  time  a  coal  miner  appeared 
on  the  scene  and  introduced  a  modification  of  the 
"double-entry"  system  by  running  an  adit  two  sets 
high  as  shown  at  A  in  Fig.  1.  The  lagging  on  the 
lower  set  was  made  air-tight  by  tamping  soft  vein 
gouge  on  it.  Fresh  air  was  carried  to  the  face  through 
the  upper  set  while  the  gas  and  air  flowed  out  through 
the  lower  set. 

No.  3  level  was  also  developed  through  a  crosscut  adit, 
and  then  a  raise  was  carried  up  to  No.  1  level  for  air. 
The  level  was  driven  by  what  was  locally  known  as  the 
"cutting-out  stope"  method.  The  ore  was  mined  by  the 
shrinkage-stope  system,  and  the  method  used  in  driving 
the  level  consisted  of  carrying  the  cutting-out  stope 
forward  with  the  level  face  as  the  latter  advanced.  Air 
flowed  down  from  No.  1  level  through  successive  raises 
as  the  work  advanced,  to  the  cutting-out  stope,  thence 
to  the  working  face,  and  out  through  the  drift  and  No. 
3  adit.  Finally  connection  was  made  with  No.  2  raise, 
and  then  the  stopes  were  carried  up.  In  this  work  it 
was  found  that  carrying  air  to  the  face  in  the  usual 
manner  in  pipes  was  detrimental  to  working  conditions, 
as  the  blast  of  air  disturbed  the  gases  to  such  an  extent 
as  to  vitiate  the  mine  atmosphere.  It  was  found  bene- 
ficial to  lower  the  open  end  of  the  air  pipe  to  the  floor 
near  the  face  and  draw  the  gas  through  it  with  an 
exhauster. 

The  Ventilation  Problem 

After  the  described  work  had  been  done  the  mine  was 
idle  for  five  years,  and  when  operations  were  resumed 
conditions  were  as  shown  in  Fig.  1,  the  shaded  area 
representing  stoped  ground  and  the  cross-hatched  area 
the  caved  ground.  The  stopes  at  B  had  caved  to  the 
surface,  letting  some  creek  water  into  the  mine,  and 
No.  1  level  was  caved  beyond  recovery  on  both  sides  of 
Nos.  1  and  3  raises.  In  addition  to  these  caves,  No.  2 
adit  had  caved  and  was  buried  under  a  landslide  for  a 
distance  of  120  ft.  from  its  former  portal.  No.  3  adit 
and  No.  3  level  contained  a  foot  or  more  of  slime,  and 
all  tracks  and  air  pipe  had  been  destroyed.  The  main 
sources  of  gas  were  at  the  points  marked  A,  B,  C,  D, 
and  E  in  Fig.  1.  It  was  possible  to  walk  or  wade 
through  No.  3  level  when  a  strong  down  draft  prevailed, 
as  the  gas  was  confined  to  a  layer  near  the  floor. 

The  operators  decided  to  drive  north  on  the  vein  on 
No.  3  level.  For  this  purpose  it  was  necessary  to 
satisfy  two  conditions:  first,  to  bring  fresh  air  to  the 


working  face  and,  second,  to  maintain  a  breathable 
atmosphere  (under  working  conditions)  in  the  level  and 
adit  where  the  trammers  worked.  B  was  the  most 
prolific  source  of  gas,  and  also  of  water,  and  as  No.  2 
adit  was  closed,  these  flowed  down  No.  2  raise  into  No. 
3  level  and  out  through  the  adit.  A  new  adit  was 
driven  from  the  surface  to  connect  with  the  open  part 
of  No.  2  adit.  When  this  had  been  completed,  No.  2 
level  was  bulkheaded  at  F  and  the  gas  from  B  as  well  as 
the  creek  water  percolating  through  the  caved  ground 
was  carried  to  the  surface. 

The  gas  flow  in  this  new  adit  was  from  li  to  2  ft. 


Fig.  1 — Diagram  of  mine  levels 

deep  and  showed  the  following  analysis :  CO,,  40.72  per 
cent;  02,  12.04  per  cent;  N„  47.24  per  cent. 

The  gas  analyses  mentioned  were  obtained  from 
samples  taken  in  vacuum  tubes  furnished  by  the  U.  S. 
Bureau  of  Mines  through  the  courtesy  of  B.  0.  Pickard 
and  D.  Harrington.  The  samples  were  analyzed  in  the 
U.  S.  Bureau  of  Mines  laboratory  at  Pittsburgh,  and 
were  also  tested  for  CO,  CH4,  H!(  and  H,S,  with  nega- 
tive results. 

The  completion  of  the  drainage  adit  and  bulkhead 
materially  bettered  conditions  in  No.  3  level  and  made 
it  possible  to  place  track  in  No.  3  adit.  This  was  a  dis- 
agreeable job,  as  the  work  of  bolting  and  spiking  the 
rails  necessarily  had  to  be  done  in  the  gas  layer.  Clear- 
ing the  level  of  the  accumulated  slime  was  also 
dangerous,  as  the  slime  was  a  veritable  reservoir  of 
hydrogen  sulphide  gas. 

From  No.  3  raise  the  level  was  driven  north  one  and 
one-half  sets  high,  the  lagging  of  the  drift  set  being 
tamped  with  the  vein  gouge.  The  level  was  supported 
with  either  drift  sets  or  stulls,  depending  on  the  width 
of  the  vein  and  the  condition  of  the  walls.  Air  came 
down  through  Nos.  1  and  3  raises,  and  was  carried  to 
the  face  through  the  upper  or  ventilation  set  and  then 
back  through  the  drift  set  to  No.  3  adit.  This  pro- 
vided good  ventilation  at  the  working  face. 

The  movement  of  cars  and  men  in  the  level  mixed  the 
gases  with  the  air  breathed  by  the  trammers.  To 
mitigate  this  condition  as  much  as  possible,  perforated 
wooden  pipe  was  placed  along  the  floor,  near  the  end  of 
the  crosscut  adit  and  in  the  drift,  and  an  exhauster 
was  used  to  draw  the  gas  to  the  surface. 

As  the  mine  water  and  gas  rapidly  corrode  galvanized 
pipe,  it  was  necessary  to  use  wooden  pipe,  and  this  was 
made  at  the  mine  of  1  x  10-in.  rough  lumber  and  fitted 
with  collars  of  1  x  12  in.,  these  collars  having  a  6-in. 
lap.  Fig.  2  illustrates  the  construction  of  the  pipe  and 
fittings.  After  being  nailed,  the  pipe  was  doweled  to 
prevent   collapse   after  the   nails   have   eaten   out,   and 
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Fig.  8 — Wooden  ventilation  pipe  and  fittings 

the  joints  were  painted  with  a  heavy  tar  paint.  The 
lumber  was  sawed  in  a  small  sawmill  at  the  mine,  the 
cost  being  about  $17  per  1,000  bd.  ft.  The  cost  of  the 
pipe  was  15c.  per  ft.,  about  10c.  for  labor  and  5c.  for 
material.  The  cross-sectional  area  of  this  pipe  is 
slightly  larger  than  that  of  10-in.  galvanized  pipe, 
which  cost  over  50c.  per  ft.  at  the  mine.  The  wooden 
pipe  was  easy  to  install  and  was  remarkably  tight  when 
the  joints  were  caulked  with  waste  and  tarred,  an 
operation  slightly  more  cumbersome  than  wrapping  and 
tarring  galvanized  pipe.  The  wooden  pipe  was  also 
used  in  a  part  of  the  adit,  where  it  was  supported  as 
shown  in  Fig.  3,  two  2  x  4-in.  posts  being  set  under 
each  pipe. 

This  method  of  drawing  out  the  gas  was  fairly  effec- 
tive in  keeping  the  adit  and  level  free  from  gas.  Tt  was 
most  effective  when  the  gas  layer  was  least  disturbed. 
When  the  gas  and  air  in  the  mine  were  mixed,  it  could 
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of  course  only  carry  out  the  mixture.  On  one  of  the 
latter  occasions  a  sample  was  taken  of  the  gas  dis- 
charged into  the  atmosphere  by  the  exhauster,  and  the 
analysis  gave  the  following  proportions:  CO:,  4.27  per 
cent ;  0„  19.96  per  cent ;  N„  75.77  per  cent. 

The  effectiveness  of  the  ventilation  set  in  carrying 
air  to  the  face  is  well  illustrated  by  the  following 
analyses: 

I 

Pa  i"  ■<-■  P 

COj.....                                                           4  07  I    51 

Oj                    19.98  20  62 

N|                                                                    75  95  77  87 

Both  samples  were  taken  at  the  height  of  a  man's 
mouth,  when  a  strong  down  draft  prevailed.  No.  1 
sample  gives  an  analysis  of  air  at  the  face  when  the 
ventilation  set  was  closed,  leaving  the  face  as  a  dead- 
ened drift.  No.  2  sample  is  an  analysis  of  the  return 
air  from  the  face  when  the  ventilation  set  is  open.  It 
was  taken  at  the  end  of  the  adit,  and  this  air  had  been 
vitiated  on  its  return  through  the  drift,  and  particu- 
larly by  passing  over  the  source  of  gas  marked  E  in 
Fig.  1.  It  represents  the  air  breathed  by  the  trammers 
under  ordinary  working  conditions. 

Four  other  analyses  that  are  of  interest  because  they 
illustrate  the  conditions  prevalent  when  there  is  no 
draft  in  the  mine  are  given  below.  They  were  also 
taken  at  the  height  of  a  man's  mouth: 

Sample  3,  Sample  4.  Sample  5.  Sample  6, 

Per  Cent  Per  Cent  Per  Cent  Per  Cent 

6.42  5.43        32  I  ;: 

19  56  19  69      20  80  20  10 

X;               74  02  74  88      78  88  76  18 

Sample  No.  3  was  taken  at  the  end  of  the  adit,  No.  4 
at  the  north  face.  No.  5  in  the  ventilation  set  at  the 
raise,  and  No.  6  in  the  south  drift  between  points  E 
and  D  in  Fig.  1. 

It  is  of  interest  to  note  that  in  all  eight  gas  samples 
given,  the  proportion  of  oxygen  to  nitrogen  is  that 
found  in  normal  air,  showing  that  the  carbon  dioxide  is 
added  to  the  air  from  an  outside  source  and  is  not 
derived  from  any  chemical  action  with  the  oxygen  of 
the  air.  The  low  carbon-dioxide  content  of  Sample  5 
confirms  the  statement  previously  made,  that  this  gas  is 
not  found  above  the  lowest  openings  even  when  no  draft 
prevails  in  the  mine.  Breathing  becomes  excessively 
labored  when  the  carbon-dioxide  content  is  approx- 
imately 5  per  cent,  and  under  such  conditions  physical 
exertion  is  not  possible. 

An  up  draft  maintains  ventilation,  but  conditions 
then  are  not  nearly  as  good  as  when  a  down  draft  pre- 
vails. It  should  be  possible  to  simulate  the  natural 
down  draft  during  the  winter  by  blowing  air  into  No.  1 
raise  through  a  bulkhead  or  by  carrying  air  into  the 
ventilation  set  through  air  pipe  or  tubing,  in  the  latter 
operation  closing  the  connection  between  No.  3  raise 
and  the  ventilation  set.  It"  this  were  done  the  ventila- 
tion set  would  serve  as  a  conduit  of  large  cross-section 
and  give  the  low  velocity  to  the  air  that  is  required  to 
prevent    its  disturbing  the  gas  layer. 

The  hydrogen  sulphide  gas  presented  a  problem  of 
Muring  the  i  leaning  operations  in  the  adit  and 
drift  the  odor  was  unusually  strong.  The  workmen's 
eyes  were  severely  affected,  a  few  days'  exposure  result- 
ing in  an  affliction  similar  to  snow-blindm 
the  adif  and  drift  had  been  cleared  <^(  slime  the  odor 
was  less  strong  but  still  noticeable.  This  gas  is  diffi- 
cult to  analyze  in  small  quantities,  anil  can  lie  deter- 
mined   only    when    samples    are    analyzed    immediately 
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after  taking,  which  was  not  possible  with  the  vacuum- 
tube  samples. 

The  hydrogen  sulphide  which  was  present  in  the 
gas  probably  did  not  exceed  0.01  per  cent,  but  caused 
more  annoyance  than  the  carbon  dioxide  if  it  really 
was  the  "sore-eye"  gas.  On  this  point  I  have  no  data, 
nor  have  I  read  in  the  literature  on  mine  ventilation 
that  this  effect  may  definitely  be  ascribed  to  carbon- 
dioxide  gas. 

Upon  one  occasion  I  spent  seven  consecutive  hours 
underground  when  breathing  was  slightly  difficult  and 
a  faint  hydrogen  sulphide  odor  prevailed.  Other  than 
a  slight  "drawn"  feeling  of  the  eyes,  no  effect  was 
noticed  underground,  but  on  coming  into  the  sunlight 
everything  was  seen  as  through  a  heavy  black  smoke. 
My  vision  became  normal,  however,  on  the  follow- 
ing day. 

The  degree  to  which  the  men  were  affected  varied 
greatly  in  different  individuals.  With  some  the  eyes 
smarted  severely  and  watered  copiously.  Long  ex- 
posure resulted  in  temporary  loss  of  vision.  It  was 
claimed  that  by  breathing  through  the  mouth  instead  of 
through  the  nostrils  the  eyes  were  not  affected  to  so 
great  an  extent. 

The  effect  of  mine  gases  on  the  vision  is  a  subject 


Wooden  ventilation  pipe 

that  has  received  little  attention,  though  this  difficulty 
exists  to  some  extent  in  many  mines  around  Rico  and 
also  in  other  districts.  I  am  inclined  to  attribute  it  to 
the  sulphide  gas,  as  other  sulphide  gases,  notably  sul- 
phur dioxide  in  smelting  plants,  do  affect  the  eyes.  The 
carbon  dioxide  absorbed  by  the  blood,  and  also  the 
rarity  of  the  air  at  an  elevation  of  10,000  ft.  may,  how- 
ever, be  contributory  factors  in  producing  the  effects 
here  described. 

In  conclusion  it  may  be  said  that  though  operating 
conditions  were  more  seriously  affected  by  the  ventila- 
tion problem  than  is  usual  in  metal  mines,  the  methods 
of  ventilation  adopted  were  fairly  effective,  and  it  is 
hoped  that  this  description  may  aid  others  in  overcom- 
ing similar  difficulties  in  mines  where  dangerous  gase- 
ous conditions  exist. 


Spanish  Iron-Ore  Situation* 

Exports  of  iron  ore  from  the  port  of  Bilbao  in  the 
period  from  Jan.  1  to  April  30,  1922,  totaled  384,674 
metric  tons,  against  162,762  tons  in  the  corresponding 
period  of  last  year  and  753,076  tons  in  the  first  four 
months  of  1920.  The  1920  figures  represent  an  ap- 
proximate normal  since  1914.  Of  the  exports  during 
the  current  year,  62,169  tons  was  shipped  to  Rotterdam 
for  transshipment  to  Germany,  14,562  tons  to  Belgium, 
and  the  remainder  to  England.  The  exports  of  the 
low-grade  and  washed  ores  to  Germany  and  Belgium  are 
still  far  below  the  pre-war  normal. 

Labor  troubles  in  the  British  metallurgical  industry 
have  caused  a  slump  in  the  demand  from  that  quarter 
for  Bilbao  ore,  which  showed  some  signs  of  revival  at 
the  beginning  of  the  year.  The  North  African  ores  are 
continuing  to  offer  keen  competition  to  the  product  of 
the  Vizcayan  mines,  as  they  are  said  to  be  practically 
equal  in  quality,  and  the  cost  landed  in  England  aver- 
ages about  3  s.  less  per  ton.  Vizcayan  mine  operators 
recently  reduced  the  miners'  wages  about  15  per  cent. 
The  general  impression  in  local  mining  circles  is  that 
there  will  have  to  be  a  further  reduction  in  production 
costs  before  any  definite  revival  in  the  industry  can  be 
expected. 

While  the  bulk  of  the  ore  mined  in  this  section  is  ex- 
ported, the  depression  in  the  local  iron  and  steel  industry 
is  affecting  the  mining  industry  adversely.  Just  at 
present  the  two  principal  iron  and  steel  plants  of  the 
district  are  at  a  standstill,  due  to  a  strike  of  workmen 
which  was  brought  about  by  a  20  per  cent  reduction 
in   wages. 
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Mining  Curriculum  at  the  Massachusetts 
Institute  of  Technology 

Trend  in  Selection  of  Technical  Subjects  by  Students — Engineering  Administration 
Receiving  Important  Recognition  in  Technical  Branches  Other  Than  Mining  and 
Metallurgy  —  Political  and  Social  History  and  Economics  a  Part  of  Mining  Course 

By  George  J.  Young 

Western   Editor,   Engineering  and  Mining  Journal-Press 


MORE  THAN  TEN  YEARS  AGO  I  visited  the 
mining  division  of  the  Massachusetts  Institute 
of  Technology  when  it  was  sheltered  in  red 
brick  buildings  on  Boylston  St.,  in  Boston.  The  labora- 
tories were  in  a  basement  and  looked  much  the  worse 
for  wear.  Nevertheless,  I  have  not  forgotten  the 
warm  welcome  I  received  from  Professor  Richards  and 
Professor  Hofman.  I  spent  several  days,  and  left  with 
considerable  respect  for  the  personnel  and  the  work  in 
mining  and  metallurgy.  Recently  I  visited  the  school 
again.  The  ne,w  buildings  were  impressive  and  indicated 
a  tremendous  rejuvenation  in  physical  appurtenances. 
On   leaving  the   car   I   joined  a   stream   of  students 


trend  indicated  by  the  number  of 
grail  hnical  and  other  courses  at  the 

Ma  Institute   of  Technology 

hustling  their  way  toward  the  building,  and  received 
from  one  of  them  the  needed  directions.  Wending  my 
way  through  a  line  of  laboratories  which  suggested  by 
their  wealth  of  machinery  the  packed  engine  rooms  of 
ocean    liners,    I    landed    in    the  if    the 

Institute.    A  small  boy  in  knee  breeches,  in  response  to 
my    query    for    full    information    upon    the    courses    in 
mining  and  metallurgy,  placed  on  the  counter  in  rapid- 
■   impfaleta  and  four  schedules  and  answered 

my  qi  are  I  could  And  Professor  Lindgren 

hy  Baying:    "Turn  to  the  right,  go  to  the  fir-' 
fake  •  floor,  turn  to   the  right,   take  the  first 

corridor,  and  fov  will  find  the  name  on  the  office  on  the 

right  hand  side  of  the  corridor."  The  whole  transaction 
occupied  about  a  minute  and  a  half  and  I  was  on  my 
Way,  not,  however,  without  reacting  to  the  thought  thai 


here  was  efficiency  with  its  two  side  sisters,  order  and 
time-saving. 

Throughout  the  day  I  could  not  get  away  from  the 
thought  that  I  waa  in  the  grip  of  a  system  akin  to  a 
well-regulated  card  index,  nor  from  the  idea  that  some 
one  was  practicing  in  the  conduct  of  the  school  that 
which  was  preached  from  the  class-room  rostrum  to 
students  as  a  guide  to  the  efficient  administration  of 
business.  There  was  in  the  air  a  definite  purpose.  The 
institution  did  not  remind  of  a  school  at  all,  but  rather 
of  a  large  business  organization  under  an  efficient 
manager. 

The  students  were  on  the  go.  The  interior  of  the 
building  suggests  a  factory.  Architecture  is  a  thin 
veneer  upon  the  exterior.  Evidently  the  engineer  had 
ruled  supreme  within.  The  monotonous  sameness  of 
walls,  corridors,  and  doors  and  the  uniform  color 
scheme  reveal  the  peculiar  quality  of  some  engineer's 
mental  make-up.  Have  they  no  appreciation  of  color? 
Have  they  forgotten  that  technology  and  utilitarianism 
are  mere  means  to  an  end?  Why  not  let  an  architect 
have  a  little  rope  on  the  inside  of  a  building  as  well  as 
upon  the  surroundings? 

The  Institute  of  Technology  is  in  a  manufacturing 
and  business  environment.  Its  students  are  drawn  from 
many  countries  and  from  all  parts  of  the  United  States. 
About  half  come  from  Massachusetts  and  two-thirds 
from  the  North  Atlantic  States  including  Massachu- 
setts. In  1919,  129  came  from  South  Atlantic  States; 
79  from  South  Central;  271  from  North  Central;  120 
from  Western;  13  from  outlying  parts  of  the  United 
States,  and  205  from  foreign  countries.  The  number 
enrolled  in  1919  was  3.078,  and  attendance  at  the  end  of 
1920  is  given  as  2.884.  The  total  number  of  active 
members  of  the  faculty  in  1919  was  293,  including  re- 
search associates,  assistants,  and  lecturers.  The  money 
outgo  for  the  fiscal  year  ending  June  30,  1920.  was 
$1,659,096,  of  which  $639,181  was  paid  to  teachers  and 
$252,825  for  administration  and  general  expense.  The 
investment  assets  totaled  $14,930,203  and  the  educa- 
tional plant  is  valued  at  $10,792,758.  The  income  from 
students  totaled  $800,850  for  the  same  period.  These 
figures  indicate  to  sonic  extent  the  proportions  attained 
by  Technology  and  the  intricate  educational,  financial. 
and  business  problems  involved  in  this  important 
-i  lent  iflc  school. 

I'm  mis  of  Xi  i  BN10AI4  Education 

The  total  numlnr  of  graduates,  beginning  with  1868 
and  ending  in  1820,  is  7,661,  which  number  includes  the 
recipients  of  higher  degrees.    The  number  of  graduates 

■•me  fifteen  separate  divisions  by  ten-year  periods  is 

indicated    in    Fig.    1.      The    relative    Importance    of    the 

pal  courses  is  indicated  by  the  heighl  of  the  vertical 

ons  of  each  Column  in  the  figure.     The  recent  trend 
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in  the  selection  of  courses  is  shown  in  Fig.  2,  in  which 
I  have  compared  1914  with  1920.  The  year  1914  marks 
the  end  of  an  historical  epoch,  the  year  1920  the  begin- 
ning of  a  new  era.  Necessarily,  succeeding  years  may 
be  expected  more  accurately  to  indicate  trends.  The 
diagrams  indicate  the  trend  at  one  large  institution ;  but 
they  are  probably  indicative  of  what  is  taking  place 
generally.  This  is  only  an  opinion,  as  I  have  not  in- 
vestigated in  detail.  It  is  interesting,  ho,wever,  to  note 
the  relative  decrease  in  enrollment  in  civil,  mechanical, 
electrical,  and  sanitary  engineering,  and  architecture,  and 
the  increase  in  mining,  chemical,  and  electrochemical 
engineering,  and  in  engineering  administration.  The 
most  notable  trend  is  toward  engineering  administration. 
This  was  conspicuously  deficient  in  the  pre-war  epoch  in 
technical  education.  Mining  and  metallurgy  show  an 
increase,  but  this  is  probably  due  to  local  causes,  for  the 
condition  of  the  mining  industry  has  not  been  such  as 
to  account  for  it.  The  trend  toward  chemical  engineer- 
ing is  a  result  of  war  activities  in  the  chemical  indus- 
tries. 

The  mining  school  at  Technology  is  a  relatively  small 
part  of  a  large  organization.  The  enrollment  at  the 
end  of  1920  totaled  133.  This  is  an  inconspicuous 
number  in  a  total  of  2,884.  Nevertheless,  the  school 
does  maintain  an  entity,  although  it  must  be  greatly 
influenced  by  the  immediate  environment.  On  the  whole 
this  influence  is  good.  The  total  number  of  graduates 
in  mining  and  metallurgy  since  1868  is  564.  Not  only 
from  the  work  of  its  graduates,  but  also  from  the  re- 
searches of  Richards  and  Hofman  and  other  members  of 
the  staff,  the  mining  industry  has  been  stimulated  and 
advanced  to  a  material  extent.  There  is  no  adequate 
valuation  of  the  influence  of  a  school  upon  an  industry, 
but  M.  I.  T.  has  contributed  its  share  to  mining  and  has 
won  an  important  place  in  the  world  of  mining  and 
metallurgical  education. 

The  present  faculty  lacks  conspicuous  leadership  in 
both  mining  and  metallurgy.  It  probably  never  had  im- 
portant leadership  in  mining.  Professors  Richards  and 
Hofman,  notable  men  in  their  respective  specialties, 
have  retired.  Professor  Lindgren  is  a  conspicuous 
leader  in  economic  geology.  Professors  Locke,  Hayward, 
and  Bugbee  are  tried  and  experienced  teachers  in  their 
respective  subjects.  The  important  element  in  the 
personnel  of  the  faculty  is  experienced  teaching  ability. 

Three  important  laboratories  have  been  organized  and 
equipped  in  the  new  building,  and  all  are  well  worth  the 
attention  of  other  schools,  both  for  their  arrangement 
and  the  selection  of  equipment  and  for  the  convenience 
and  lighting  of  the  rooms.  The  assaying  laboratory  is 
equipped  with  coal-fired  muffle  and  miscellaneous  melt- 
ing furnaces.  The  metallurgical  laboratory  is  equipped 
with  a  small  blast  furnace,  a  Dwight-Lloyd  sintering 
machine,  and  electric  melting  and  roasting  furnaces. 
Quantitative  experiments  are  carried  out  upon  various 
lots  of  ore.  The  ore-dressing  laboratory  includes  small 
machines  for  coarse  and  fine  concentration,  amalgama- 
tion, flotation,  and  magnetic  separation,  together  with 
accessories.  The  equipment  of  all  the  laboratories 
appears  to  have  been  wisely  selected  and  to  be  especially 
suitable  for  the  work  of  instruction.  Research  is  pro- 
vided for  by  separate  small  laboratories  as  well  as  by 
the  larger  general  laboratories. 

Entrance  to  Technology  is  predicated  upon  having 
reached  the  age  of  seventeen  and  the  passing  of  satisfac- 
tory examinations  in  algebra,  plane  and  solid  geometry, 
trigonometry,    physics,    chemistry,    English   and   either 


1914 
Number  of  Students  at  End  of  Year- 1,645 


Mumber  of  Students  at  tnd  of  Year  -2,694 

Fig.  2.    Trend  of  selection  of  subjects.    Areas  of  circles 
are  in  proportion  to  total  number  enrolled 

French  or  German.  Certificates  must  be  presented  for 
one  unit  of  the  following  subjects  or  its  equivalents: 
Biology,  history,  Latin,  mechanical  drawing,  mechanic 
arts,  or  in  additional  work  in  the  subjects  taken  by 
examination.  There  is  thus  a  specific  inquiry  into  the 
intrant's  ability.  These  entrance  requirements  do  not 
materially  differ  from  the  general  high-school  prepara- 
tion. 

Analysis  of  Mining  Curriculum 

The  mining  instruction  is  based  upon  a  four-year 
course,  with  two  principal  options,  one  in  mining  and 
one  in  metallui-gy.  A  third  option  similar  to  the  mining 
option,  but  requiring  a  larger  proportion  of  work  in 
geology  and  accessory  subjects,  is  also  given.  The  first 
year  of  instruction  is  general,  and  is  common  with  that 
of  all  other  Technology  students.  Beginning  with  the 
second  year  the  student  must  exercise  his  option  and 
start  his  technical  and  related  work.  There  are  three 
ten-week  terms  in  the  year,  together  with  some  summer- 
session  work. 

The  curriculum  presents  no  special  novelty.  It 
stresses  fundamentals  and  leads  out  in  technical  subjects 
in  the  usual  fashion.  The  engineering  element  finds  co- 
ordination to  some  extent   in  a   course  in  mine-plant 
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design.  Geology  is  scant  and  economic  geology  is  repre- 
sented by  only  fifty  hours  of  class  work.  Metallurgy  and 
mining  are  given  only  moderate  time.  The  mechanical 
and  electrical  element  is  probably  given  all  the  time  it 
deserves,  but  some  question  may  be  raised  as  to  the 
appropriateness  of  its  treatment  from  a  mining  view- 
point. 

The  mining  curriculum  is  indicated  in  the  following 
table,  and  Fig.  3  is  a  time  analysis: 

MINING  CURRICTI.IM  AT  THE  MASSACHUSETTS  IX-TITITE 


OF  TECHNOLOGY 

Recitations 
Lectures   and 

Laboratory 


Mathematics 

Chemistry 

ral 

I  'e'emunative.  , 

Physics 

English  and  history 

Poiitical  economy 

Drawing 

Descriptive  geometry 

Mechanical  and  machine  drawing 

Summer-school  surveying 

Miscellaneous 

Military     science,     physical     training, 

general  study 

Engineering  element 

Applied  mecnanics 

Stationary  structures  (theory) 

Testing  materials  (laboratorv) 

Hydraulics 

Mechanism.  

Mechanical  and  electrical 

Heat  engineering 

Electrical  engineering  and  laboratory.. 

Forging 

Engineering  laboratory-  (power  measure- 



Qeology  and  mineralogy 

Mineralogy 

General  geology 

nuc  geology 

Geology-mapping 

Metallurgical 

'  'r<  Crossing    

'  Ire  dressing-laboratory 

Metallurgy 

Metallurgy-laboratory 

Mining 

Elements   of   mining   and   mine-plant 

design 

Thesis 

f»  Total         ...  


Ho 
180 


Preparation 
Hours 
360 


Total 
540 


The  cultural  element  gets  a  slice  of  time,  as  also  does 
political  economy.  The  cultural  studies  consist  of 
three  courses  in  English  and  history.  The  first  covers 
recent  European  history,  the  second  is  a  continuation, 
and  the  third  deals  with  recent  problems  in  the  govern- 
ment and  history  of  the  United  States.    In  the  first  two, 


,'~t     0      - 

/  alyti  i  of  mining  eurrieuh 

■  ttt  hint  it  a  •■  ology 


Vol.  2  of  Hayes'  "A  Political  and  Social  History  of 
Modern  Europe"  is  used  as  a  text,  and  in  the  third, 
Charles  R.  Lingley's  "Since  the  Civil  War." 

It  is  of  interest  to  note  that  provision  is  made  for  a 
course  in  special  composition  which  may  be  required, 
after  the  first  year,  of  any  student  who  shows  inability 
to  write  clear  and  correct  English.  According  to  the 
description  of  this  course,  "it  consists  of  theme  work 
and  consultation  and  is  continued  in  each  case  as  long 
as  the  needs  of  the  student  require." 

The  course  in  political  economy  is  described  as 
"elementary  but  comprehensive.  It  consists  of  an 
analysis  and  description  of  the  existing  economic  struc- 
ture of  society,  a  brief  study  of  economic  theory,  and 
the  application  of  that  theory  to  some  of  the  more 
important  economic  questions.  Special  attention  is 
given  to  fundamental  business  processes,  including  prin- 
ciples of  accounting,  corporate  organization  and  finance, 
credit  and  banking,  labor  problems,  and  business 
management."  Ninety  hours  of  class-room  and  ninety 
hours  of  preparation  are  given  to  the  subject  of  political 
economy.  English  and  history  are  given  throughout  the 
first  year  and  political  science  is  given  in  the  third. 
These  are  logical  positions,  and  both  courses  appear  to 
be  entirely  appropriate  for  technical  students. 

Apparently,  petrology  has  been  omitted,  as  I  am 
unable  to  find  it  mentioned  in  the  list  of  prescribed 
courses.  As  it  would  be  essential  to  a  course  in  geo- 
logical mapping,  it  either  finds  expression  in  one  of  the 
other  courses  or  is  an  elective  subject.  Neither  the 
human  nor  the  psychological  elements  find  separate 
expression  in  the  curriculum.  A  more  specific  develop- 
ment of  the  engineering  element  than  its  use  in  mine- 
plant  design  appears  to  me  to  be  desirable.  Very  likely 
the  thesis  plays  a  part  in  such  a  development. 

In  the  time  analysis  a  conservative  position  is  in- 
dicated. The  total  of  3.300  hours  for  class-room  and 
laboratory  work  is  rather  under  than  over  the  usual 
time  given.  The  total,  including  preparation,  is  5,860 
hours  during  the  term  and  360  hours  in  the  summer 
school  of  surveying.  The  total  is  slightly  over  forty- 
eight  hours  per  week,  or  averages  eight  hours  per  day 
for  a  six-day  week.  This  is  a  humane  requirement,  and 
no  student  need  undermine  his  health  in  meeting  it.  It 
leaves  ample  latitude  for  the  slow  student  and  oppor- 
tunity for  additional  work  for  the  stronger  students. 

The  fundamental  criticism  which  might  be  given  to 
Technology  as  a  whole  is  the  absence  of  definite  con- 
trasts in  the  educational  scheme.  It  points  strongly  in 
■  H,e  way.  It  is  true  that  Technology  counters  this  by 
encouraging  athletics  ami  other  subordinate  activities, 
but  are  these  a  satisfactory  solution?  Why  should  tech- 
nical students  not  know  something  of  music  and  art? 
Would  not  a  series  of  concerts  with  accessory  explana- 
tions of  motives  ami  technic  and  a  series  of  lectures  on 
various  aspects  of  ail  be  an  entirely  practical  ,way  of 
securing  co.it  rast  a '.'  Another  thought  which  recurred 
during  my  visit  was:  How  could  a  faculty  member 
escape  feeling  like  an  employee?  Unless  some  definite 
plan  is  in  vogue  at  Technology  to  counteract  such  a 
feeling  among  instructors  the  tone,  of  the  institution  as 
8  whole  must  suffer.  It  is  interesting  to  note  that  in 
the  description  Of  C01ir8€S  there  is  no  mention  of  instruc- 
tors' names,  and  one  is  unable  without  inquiry  to  find 
out   who  gives  I  irse.     This  is  a   fundamental 

mistake,  as  one  must  needs  knew  something  of  the 
I  ersonality  "f  a  man  giving  a  subject  as  well  as  the 
content  of  the  subject. 
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Factors  Influencing  the  Value  of  Oil-Shale  Lands 

Many  Considerations  Other  Than  the  Unit  Content  of  Recoverable  Oil  Affect 

the  Value  of  a  Deposit — A  Careful  Analysis  of  These  Factors 

Based  on  the  Opinions  of  a  Number  of  Specialists 

By  Dean  E.  Winchester 


THE  WORLD-WIDE  INTEREST  in  oil  shale  has 
been  growing  by  leaps  and  bounds  during  the  last 
few  years,  especially  since  the  advent  of  the 
general  use  of  the  motor  truck  and  the  tractor,  and  the 
consequent  phenomenal  increase  in  the  consumption  of 
liquid  fuel.  Much  has  been  written  concerning  the 
vastness  of  the  oil-shale  deposits  of  Colorado  and  Utah, 
but  little  has  been  published  regarding  the  question: 
What  lands  are  valuable  for  oil  shale  and  what  factors 
influence  the  relative  value  of  such  lands? 

On  May  23,  1916,  the  Commissioner  of  the  General 
Land  Office,  at  the  suggestion  of  the  U.  S.  Geological 
Survey,  classified  certain  lands  in  Colorado,  Utah,  and 
Wyoming  as  "Mineral  (oil  shale)  lands  valuable  as  a 
source  of  petroleum  and  nitrogen."     Up  to  date  some- 


thing over  3,500,000  acres  of  land  have  been  so  classified. 
Ever  since  the  first  shale-land  classification,  and  even 
before,  geologists,  engineers,  and  chemists  have  been 
trying  to  answer  the  following  questions:  (1)  What  is 
oil  shale?  (2)  What  lands  are  valuable  for  oil  shale? 
(3)  How  can  the  oil  shale  be  exploited?  In  this  paper 
questions  (1)  and  (3)  will  be  considered  only  in  so  far 
as  they  affect  the  answer  to  question  (2) . 

The  Essence  of  Oil  Shale  Is  "Kerogen" 

Oil  shale  may  be  defined  as  a  fine-grained  argillaceous 
(clay)  rock  which  contains  material — "kerogen" — from 
which  it  is  possible  to  manufacture  an  oil,  similar  to 
petroleum,  by  distillation.  But  what  is  kerogen?  Is  the 
kerogen  of  all  shales  the  same?    What  is  the  behavior  of 


Clear  Creek  Canyon,  sixteen  miles  from  De  Beque,  Col.     Adequate  space  for  plants  and  dumps  is  available. 
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kerogen  when  it  is  heated?  McKee  and  Lyder1  have 
given  us  some  data  on  the  effect  of  heat  on  the  kerogen 
of  certain  oil  shales,  but  we  are  still  not  completely 
informed  as  to  what  kerogen  is  or  what  its  origin  may 
be.  Under  the  high-power  microscope  we  observe  that 
oil  shales  of  the  Greenriver  formation  contain  a  large 
amount  of  vegetal  matter,  most  of  which  is  macerated 
beyond  recognition.  Similarly,  ordinary  bituminous 
coal  is  found  to  be  made  up  of  vegetal  material;  yet 
when  the  two  are  subjected  to  dry  distillation  the 
products  are  quite  different.  Perhaps  some  day  it  will 
be  proved  that  the  original  vegetal  material  in  the  oil 
shale  is  quite  different  from  that  of  coal.  It  is  my 
opinion  that  kerogen,  the  vital  substance  of  the  oil 
shales,  is  not  a  consistent,  definite  substance,  but  is, 
like  petroleum,  a  mixture  of  hydrocarbon  compounds, 
and  that  the  different  types  of  shale  will  be  found  to 
contain  kerogen  made  up  of  different  proportions  of 
those  several  substances.  This  will  account,  in  part  at 
least,  for  their  different  physical  and  chemical  char- 
acteristics. In  other  words,  we  may  find  that  the 
kerogen  of  the  oil  shales  from  Elko,  Nev.,  has  different 
properties  from  that  in  the  "massive  black"  or  "bog- 
head" shales  of  the  De  Beque-Grand  Valley  fields  of 
Colorado,  or  the  "mahogany"  shale  of  the  same  region. 
If  this  be  true,  it  may  explain  some  of  the  apparently 
contradictory  data  presented  by  different  investigators. 
It  is,  therefore,  highly  important  that  every  report  of 
investigation  include  a  careful  and  complete  description 
of  the  material  used  and  the  locality  of  the  deposit 
whence  it  came. 

Output  of  Oil  per  Ton  of  Shale  Varies  Widely 

Almost  any  carbonaceous  shale  or  material  will  give 
a  liquid  hydrocarbon  when  distilled.  That  being  so,  are 
all  shales  containing  carbonaceous  material  oil  shales? 
Perhaps  the  problem  is  better  stated — "What  is  commer- 
cial oil  shale?"  Let  us  look  to  the  history  of  develop- 
ments in  the  countries  where  oil  shales' are  being  ex- 
ploited today.  In  Scotland  shales  which  yield  only  18  to 
25  gal.  of  oil  per  ton  are  the  basis  for  a  large  industry; 
in  fact,  in  1907  the  average  of  all  shale  treated  (approx- 
imately three  million  tons)  was  only  24.6  gal.  per  ton; 
in  Australia,  oil  shale  which  yields  100  to  160  gal.  per 
ton  has  been  worked  with  a  profit  for  only  a  few  years, 
despite  the  fact  that  its  development  was  begun  about 
the  middle  of  the  last  century.  It  is  evident,  therefore, 
that  factors  other  than  the  richness  of  a  shale  influence 
the  commercial  workability  of  the  deposit. 

What  lands  are  valuable  for  oil  shale?  This  question 
was  given  extended  study  by  the  U.  S.  Geological  Survey 
in  1016,  at  the  time  of  its  first  recommendations  to  the 
Commissioner  of  the  General  Land  Office  regarding  the 
classification  of  oil-shale  lands;  and,  after  a  digest  of  the 
data  published  on  the  mining  conditions  and  pr* 
in  Australia,  Prance,  and  Scotland,  where  oil  shales  are 
exploited,  regulations  were  promulgated  to  govern  the 
classification  of  lands  valuable  for  oil  shale. 

During  January,    1922.   the   BUbjed    was   discussed   at 

length  during  the  hearing  of  a  shale-land  contest  before 

er  of  the  General  I. ami  Office  at   Glenwood 

Spring  .  Col.     Interesting  and  valuable  information  was 

offered  in  the  form  of  sworn  testimony  by  men  who  have 

i  •!.■  study  of  problt  ted  with  the 

development  of  the  American  oil-shale  Industry,    Among 

'M<  i  -  ion  ,,r 

Shnlrs."      Columbia    Pnlv.   En*,   ft   Scl.    I  .    pp, 


those  testifying  were  R.  D.  Burnham,  geologist  for  the 
Union  Oil  Co.,  of  California,  in  charge  of  oil-shale  opera- 
tions; A.  S.  Crossfield,  petroleum  chemist  for  the  Union 
Oil  Co.;  William  C.  Russell,  mining  engineer;  and  Dean 
E.  Winchester,  oil-shale  engineer  and  a  member  of  the 
committee  which  drew  up  the  regulations  for  the 
classification  of  oil-shale  lands  by  the  U.  S.  Geological 
Survey.  The  following  discussion  is  based  upon  data 
contained  in  the  evidence  presented  by  these  men : 

Wide  Distribution  of  Shale  Formations 

In  the  United  States,  oil  shale  is  to  be  found  in  nearly 
every  geologic  formation  from  the  Devonian  to  the 
Quaternary,  but,  exclusive  of  the  cannel  coals,  the 
richest,  thickest  and  most  extensive  shales  belong  to 
the  Greenriver  formation  (Eocene)  of  the  public-land 
states  of  the  Rocky  Mountain  region.  The  Devonian  is 
reported  to  contain  oil  shales  yielding  as  much  as  a 
half  barrel  of  oil  per  ton,  over  large  areas  in  Indiana, 
Ohio,  and  Kentucky,  but  the  shales  of  the  same  age  in 
the  Rocky  Mountain  region  so  far  have  been  found 
barren.  Shales  of  Carboniferous  age  in  both  Eastern 
and  Western  states,  locally,  will  yield  as  much  as  a  half 
barrel  of  oil  per  ton,  and  it  is  possible  that  even  richer 
oil  shales  may  be  discovered.  Cretaceous  shales  of  the 
Western  states  in  many  places  yield  a  small  amount  of 
oil,  but,  as  far  as  I  am  aware,  none  yielding  more  than 
eleven  gallons  per  ton  have  so  far  been  found.  The 
oil  shales  of  the  Tertiary  of  the  Rocky  Mountain  region 
are  confined  almost  entirely  to  the  Greenriver  formation, 
although  locally,  in  Montana,  the  Oligocene  contains 
shales  yielding  as  much  as  thirty-six  gallons  per  ton. 

Over  many  townships  in  northwestern  Colorado  and 
northeastern  Utah,  the  Greenriver  formation  contains 
one  bed  of  oil  shale  10  to  25  ft.  thick,  yielding  more  than 
a  barrel  of  oil  per  ton,  and  in  most  places  several  beds 
of  valuable  oil  shale  are  present.  By  far  the  most 
important  deposits  of  oil  shale  in  the  Greenriver  forma- 
tion are  to  be  found  in  that  part  of  the  Uinta  Basin 
which  lies  in  northwestern  Colorado  and  in  northeastern 
Utah,  east  of  the  Green  River.  In  this  area  the  formation 
has  been  divided  into  three  parts,  the  upper  and  lower 
of  which  have  until  recently  been  considered  as  lacking 
commercial  beds  of  oil  shale.  Recent  detailed  examina- 
tion, accompanied  by  distillation  tests,  has,  however, 
proved  that,  although  the  thickest  rich  beds  of  oil  shale 
are  to  be  found  in  the  middle  part  of  the  formation, 
there  are  in  both  the  upper  and  lower  members  beds  of 
oil  shale  which  cannot  be  disregarded. 

Careful  studies  of  the  middle  part  of  the  formation 
have  proved  that  the  individual  members  are  remarkably 
persistent,  over  comparatively  large  areas,  both  in  thick- 
ness and  richness,  so  that  although  the  oil-shale  beds  of 
the  lower  part  of  the  formation  have  not  as  yet  been 
traced  over  large  areas,  but  have  been  observed  at 
il  isolated  localities,  it  is  reasonable  to  assume  that 
within  200  to  :?00  ft.  above  the  base  of  the  Greenriver 
formation  there  will  be  found  one  or  more  important 
bedfl  of  oil  shale.  Where  studied,  these  lower  hods  have 
been  found  to  have  sufficient  thickness  and  richness  to 
warrant  the  classification  of  the  lands  underlain  by  them 
as    being    "mineral"    (oil    shale)    under    the    regulations 

promulgated  by  the  U.  S.  Geological  Survey. 

The    regulations   adopted   on    April    •">.    1916,    for    the 

classification  of  oil-shale  lands,  provide:  i  1  )  When  the 
Oil-shale  bed!  are  too  deep  to  he  mined  by  open-rut 
methods,  such  lands  must  contain  shale  capable  of  yield- 
ing 1,500  bbl  of  oil  per  acre,  in  beds  not   less  than  one 
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foot  thick,  yielding  not  less  than  15  gal.  per  ton  and 
within  a  reasonable  depth  below  the  surface.  (2)  Where 
the  oil-shale  beds  are  at  or  sufficiently  near  the  surface 
to  be  rained  by  open-cut  methods,  such  lands  must  con- 
tain shale  sufficient  to  yield  750  bbl.  of  oil  per  acre  in 
beds  not  less  than  six  inches  thick  and  yielding  not  less 
than  15  gal.  per  ton.  In  computing  the  acre  value  of 
the  oil  shale,  it  is  considered  that  a  yield  of  one  gallon 
of  oil  per  ton  of  rock  is  equivalent  to  yield  of  50  bbl.  (42 
gal.  each)  of  crude  shale  oil  per  acre-foot  of  rock. 

In  the  accompanying  table  the  number  of  barrels  per 
acre  is  given  for  each  foot  thickness  (up  to  six  feet)  for 

TABLE  USED  IN  THE  CLASSIFICATION  OF  OIL-SHALE  LANDS 

Yield   i                                        Yield  in  Barrels  Per  Acre 
Per  Ton ; 

of  Shalej  Thickness  of  Bed  in  Feet 


Gallons 

1 

2 

3 

4 

5 

6 

15 

750 

Surface 
1.500 

375 

2,250 

750 

3,000 

1,125 

3,750 

1,500 

4,500 

20 

Surface 
1.000 

250 

2.000 

500 

2.500 

750 

3,000 

1,250 

4,000 

1,750 

5,000 

1,750 

5,000 

2,200 

6,000 

25 

Surface 
1.250 

1,125 

3,750 

2,375 

6,250 

3,000 

7,500 

Surface 
30         1.500 

750 

3,000 

1.500 
4,500 

2.250 

6,000 

3.000 

7,500 

3,750 
9,000 

35 

125 
1.750 

1,000 

3.500 

1,875 

5,250 

2,750 

7,000 

3,675 

8,750 

4,500 

10,500 

40 

250 

2.000 

1,250 

4,000 

2,250 

6,000 

3,250 

8,000 

4,250 

10.000 

5,000 

12,000 

45 

375 

2.250 

1,500 

4.500 

2,625 

6,750 

3.750 

9.000 

4,875 

11,250 

13,500 

50 

500 

2.500 

1,750 

5,000 

3,000 

7,500 

4,250 

io.ooo 

5,000 
12,500            15,000 

55 

625 

2,750 

2,000 

5,500 

3,375 

8,250 

4,750 

11,000 

13.750 

16,500 

750 

60      13.000 

2.250             3,750             5.000 

6.000            ,9,000              12,000 

15,000 

18.000 

different  shales  yielding  from  15  to  60  gal.  per  ton.  The 
upper  figure  in  each  box  is  an  expression  of  the  depth 
in  feet  to  which  the  particular  oil  shale  will  warrant  the 
land  underlain  by  it  to  be  classified  as  oil-shale  land. 

Summary  of  Factors  in  Appraisal  of  Shale  Lands 

Among  the  factors  which  influence  the  value  of  lands 
for  their  oil  shale  may  be  listed  the  following: 
A. — Thickness  and  richness  of  the  oil-shale  beds. 
B. — Geological  attitude  of  the  oil-shale  beds:   dips, 

faults  and  other  charactristics. 
C. — Persistence  and  uniformity  of  oil-shale  beds  in 

thickness  and  richness. 
D. — Relation    of    oil-shale    beds    to    the    surface,    as 

influencing  the  method  of  mining. 
E. — Topography  of  the  tract  and  the  position  of  the 

oil-shale  outcrop. 
F. — Total  area  of  lands  underlain  by  oil  shale,  avail- 
able for  mining   operation. 
G. — Physical  character  of  the  oil  shale  as  influencing 

mining,  crushing,  and  transportation. 
H. — Chemical  character  of  the  oil  shale  as  bearing  on 

its  behavior  in  the  retorts,  and  on  the  character 

of  the  products  of  manufacture. 
I. — Location  of  lands  with  regard  to  transportation, 

present  and  possible. 
J- — Location  of  lands  with  regard  to  available  water 

supply. 
K. — Location  of  the  lands  with  respect  to  supply  of 

mining  timber. 
L. — Location  of  the  lands  with  respect  to  lands  avail- 
able and  appropriate  for  plant  site,  camp  site 

and  waste  dump. 
M. — Location  of  the  lands  with  respect  to  markets. 


N. — Value  and  demand  for  products  possible  to  manu- 
facture. 

O. — Location  of  property  with  respect  to  labor, 
machinery,  and  miscellaneous  supplies. 

From  the  above  list  it  is  apparent  that  the  value  of 
land  for  its  oil  shale  is  more  dependent  upon  the  cost  of 
extraction  and  treatment  of  the  shale,  and  upon  the  cost 
of  marketing  the  products  manufactured,  than  upon  the 
amount  and  richness  of  the  oil  shale  on  the  property. 
To  judge  and  compare  properly  the  value  of  an  oil-shale 
property,  therefore,  all  the  above  factors  must  be  con- 
sidered. 

A. — Thickness  and  richness  of  the  oil-shale  beds. 
What  can  and  will  be  done  in  the  American  oil-shale 
industry  in  respect  to  the  mining  and  treatment  of  thin 
and  lean  shales  is  a  matter  of  conjecture ;  but  what  has 
been  done  in  other  countries  is  more  or  less  a  matter  of 
record,  and  upon  that  record  we  must  base  our 
prophesies  for  the  American  industry.  In  Scotland  oil- 
shale  beds  as  thin  as  20  in.  and  yielding  34  to  35  gal. 
of  oil  per  ton  have  been  and  are  being  mined  profitably. 
In  Australia  an  oil-shale  bed  2  to  3  ft.  thick  but  yielding 
more  than  100  gal.  of  oil  per  ton  is  being  developed  by 
underground  mining  methods. 

It  appears,  then,  that  beds  less  than  2  ft.  thick  are 
being  mined  on  a  large  scale.  It  is  probable  that  with 
the  exhaustion  of  the  thicker  beds  in  this  country  it  will 
be  profitable  to  mine  thinner  deposits.  Today,  beds  of 
coal  formerly  considered  valueless  because  of  their  thin- 
ness are  mined  with  profit;  also,  coals  which  were  once 
considered  too  low  in  heat  value  to  warrant  development 
are  being  mined.  It  is  well,  therefore,  that  in  develop- 
ing the  oil-shale  industry  we  look  to  the  future  and  avoid 
the  destruction  of  oil-shale  deposits  which  may  now  be 
less  attractive  than  others  because  of  their  thinness  or 
leanness. 

Inasmuch  as  most  of  the  oil  shale  belonging  to  the 
Greenriver  formation  .occurs  I  in  horizontally  bedded 
deposits,  mining  will  probably  be  accomplished  by 
methods  similar  to  those  practiced  in  the  coal-mining 
industry,  and  therefore  data  respecting  the  commercial 
mining  of  bituminous  coal  beds  having  a  thickness  of 
only  12  to  20  in.  are  informing,  as  is  the  fact  that  sub- 
bituminous  coal  is  mined  which  has  a  thickness  of  only 
19  in.  In  Europe  the  mining  of  bituminous  coals  having 
a  thickness  of  11  to  18  in.  is  practiced. 

Beds  Generally  Have  Slight  Dip 
B. — Geological  attitude  of  the  oil-shale  beds.  Within 
the  area  known  to  contain  the  best  oil-shale  beds  in 
Colorado  and  Utah,  the  formations  dip  only  slightly,  and 
are  practically  unbroken  by  faults.  Slight  dips  (less 
than  2  deg.)  may  be  considered  an  advantage  in  the 
development  of  an  oil-shale  property,  especially  if  it  is 
possible  to  arrange  the  haulageways  with  reference  to 
the  working  faces  so  that  the  loaded  cars  and  water  will 
gravitate  toward  the  mouth  of  the  mine.  If,  however,  it 
is  necessary  to  pull  the  loaded  cars  up  this  dip  and  pump 
the  water  (if  any  is  made  by  the  mine),  then  even  a 
slight  dip  becomes  a  perpetual  expense  and,  therefore, 
decreases  the  value  of  the  property. 

C. — Persistence  and  uniformity  of  the  oil-shale  beds. 
Careful  study  of  the  principal  oil-shale  bed  by  A.  S. 
Crossfield,  over  areas  greater  than  a  township,  in  north- 
western Colorado,  has  proved  that  the  thickness  and  the 
oil-yielding  capacity  of  that  bed  varies  but  little  within 
that  large  an  area,  and  it  is  suspected  that  when  detailed 
studies  have  been  made,  similar  conditions  will  be  found 
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to  obtain  over  much  larger  areas.  Most  of  the  oil-shale 
beds  of  the  Greenriver  formation  are  of  similar  physical 
character  and  were  probably  deposited  under  similar 
conditions,  so  that  it  is  safe  to  assume  that  probably 
each  of  the  oil-shale  beds,  except  the  "massive  black"  of 
the  upper  part  of  the  formation,  are  persistent  and 
uniform  over  large  areas.  The  mining  of  these  beds, 
therefore,  should  be  most  simple,  owing  to  that  uni- 
formity. 

The  massive  black  shale  which  at  many  places  occurs 
in  the  upper  part  of  the  formation  is,  however, 
radically  different.  The  shale  itself  is  twisted  and  con- 
torted, and  the  beds  are  erratic  in  thickness,  so  that 


mining  will  be  possible  only  when  the  valuable  bed  is 
overlain  by  a  comparatively  small  thickness  of  rock  or 
soil  (a  maximum  of  perhaps  50  ft.).  Where  open-cut 
methods  are  practiced  the  cost  of  delivering  the  shale  to 
the  retorts  will  probably  not  exceed  half  the  cost  where 
it  is  done  by  underground  operations.  This  reduction  in 
cost  was  taken  into  account  in  the  classification  made 
by  the  U.  S.  Geological  Survey. 

E. — Topography  and  oil-shale  outcrops.  The  position 
of  the  oil-shale  outcrop  with  respect  to  the  topography 
of  any  tract  is  vital.  If  the  shale  beds  do  not  outcrop 
upon  the  property,  access  will  necessarily  be  through  a 
shaft,  and  the  cost  of  raising  the  shale,  in  addition  to 


Ian,  thirteen  miles  mirth  of  lie  /,'<</'".  Col.,  showing  topography  of  oil-shale  lands. 


careful  study  should  \tv  made  of  such  beds  to  prove  their 
extent  and  variations  on  the  property  before  detailed 
development  is  undertaken,    it  Is  certain  thai  the  mining 

much  more  expensive 

than  the  mining  of  evenly  bedded  shales.     This  type  of 

other  peculiarities  which  will  be  mentioned 

which    influence    its    value    as    an    oil.  hale 

Method  oi   Minim;  an   [MPOSTAN1   Fai  rOH 

D. —  Relation  of  oil-shale  beds   to  the  surface.     The 
Of  mining  shale  will  depend  first    upon   whether  or 

not  11  bj   itrfpping  the  overburden  and  min- 

ing by  open-cul   methods  with  steam  shovels.     Open-cut 


the  expense  of  Binking  and  equipping  the  shaft,  will  add 

to  the  expense  of  mining  operations. 

[f  the  shale  beds  outcrop  at  or  near  the  level  of  the 
lands  available  for  the  reduction  works,  the  cost  of 
transporting  the  shale  from  the  mouth  of  the  mine  to 
the  retorts  will  be  negligible,  and  the  property,  there- 
ten',  proportionately  more  valuable. 

If.  as  in  much  i  t  the  Grand  Valley-De  Beque  district, 
the  valuable  beds  out<  rop  several  hundred  feel  above  the 

plant  sites,  the  costs  of  installing  and  maintaining  trans- 
portation equipment  is  an  Item  which  must  be  charged 
againsl  the  value  of  the  oil-shale  property. 

If  the  available  point  of  attack  on  the  outcrop  of  the 
shale  bed   is  on   the  down-dip  side  of  the  property,  the 
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item  of  expense  for  underground  transportation  and  for 
drainage  (if  such  is  necessary)  will  be  much  less  than 
if  it  is  necessary  to  enter  the  shale  at  a  point  on  the 
upper  side  of  the  property. 

Profit  per  Ton  Will  Be  Small 

F. — Area  of  oil-shale  deposit.  Because  of  the  fact 
that  the  costs  of  mining  and  treating  oil  shale  are  going 
to  be  large  in  comparison  with  the  market  value  of  the 
primary  products,  the  margin  of  profit  on  each  ton  of 
shale  will  probably  be  reckoned  in  cents;  and,  because 
of  the  added  fact  that  the  cost  of  equipment  for  mining, 
transportation,  and  treatment  will  be  large,  it  is  evident 
that  to  be  profitable  the  operation  must  be  on  a  large 
scale  and  must  be  continuous  over  a  long  period  of  years. 
Therefore,  it  is  important  that  a  large  oil-shale  reserve 
be  available  for  each  operation.  It  is  the  unanimous 
opinion  of  those  testifying  in  the  case  at  Glenwood 
Springs  that  no  commercial  operation  should  be  under- 
taken on  a  tract  containing  only  160  acres  of  oil  shale, 
and  that  any  large-scale  operation  should  be  backed  by 
at  least  one  section  of  640  acres,  or  more. 

G. — Physical  character  of  the  oil  shale.  Today  little 
is  known  regarding  the  cost  of  mining  oil  shale,  and  still 
less  is  known  regarding  the  cost  of  crushing  the  shale. 
The  amount  and  character  of  the  explosive  necessary, 
and  the  details  of  mining  practice  (drilling,  cutting, 
shooting,  and  other  operations)  will  depend  to  a  con- 
siderable extent  upon  the  physical  character  of  the  shale. 
The  cost  of  crushing  may  be  greater  than  that  for 
crushing  ordinary  ore,  owing  to  the  "rubbery"  char- 
acter of  the  shale.  The  fineness  demanded  by  the 
retorts  of  course  will  influence  the  cost  of  crushing,  and 
it  is  possible  that  some  shales  may  be  reduced  to  a 
powder  at  much  less  cost  than  others,  because  of  their 
peculiar  physical  properties. 

Treatment  Difficulties  Numerous 

H. — Chemical  character  of  the  oil  shale.  Preliminary 
experiments  with  different  types  of  shale  from  the 
Grand  Valley-De  Beque  region  indicate  that  some  of  the 
richer  shales  may  fuse  or  slag  easily,  so  that  their 
treatment  may  be  accomplished  with  difficulty  and  at 
comparatively  high  cost.  This  is  particularly  true  of 
the  "massive  black"  or  "bog-head"  shales  of  the  upper 
part  of  the  Greenriver  formation.  It  is  suggested  that 
perhaps  the  most  successful  treatment  of  such  material 
will  be  to  mix  with  lower-grade  shales,  such  as  those 
which  occur  in  the  lower  part  of  the  formation.  There- 
fore, it  may  be  possible  to  mine,  at  a  profit,  some  of  the 
leaner  oil  shales  in  order  to  make  possible  the  treatment 
of  some  of  the  peculiar  but  unusually  rich  shales. 

Chemical  research  may  determine  that  certain  of  the 
shales  contain  excessive  amounts  of  sulphur  or  other 
injurious  elements,  so  that  although  they  may  yield  a 
large  amount  of  oil,  that  oil  will  contain  impurities  of 
such  a  character  and  in  such  proportion  as  to  make  an 
inferior  product.  Likewise,  it  may  be  found  that  cer- 
tain thin  deposits  or  lean  shales  will  yield  peculiarly 
valuable  compounds,  so  that  lands  bearing  them  will  be 
more  valuable  than  lands  containing  shales  of  greater 
richness  and  thickness. 

I- — Transportation.  Railroad  transportation  will  be 
necessary  not  only  for  bringing  in  men  and  supplies 
but  for  the  removal  of  the  products  of  the  industry  to 
market.  It  is  obvious,  therefore,  that  shale  lands  that 
are  many  miles  from  present  transportation  lines  are 
less   valuable,    other   factors    being    equal,    than    lands 


within  a  mile  or  so  of  such  transportation,  and  that  the 
relative  value  will  depend  upon  the  cost  of  connecting  the 
properties  with  present  lines  of  transportation. 

J. — Water  supply.  The  quantity  of  water  which  will 
be  required  in  connection  with  the  oil-shale  industry  is 
partly  dependent  upon  the  demands  of  the  reduction 
works,  a  factor  which  at  the  present  is  unknown.  How- 
ever, it  is  certain  that  a  large  amount  of  water  will  be 
required  to  supply  the  domestic  needs  of  a  mining  camp 
tributary  to  a  mine  producing  from  1,000  to  5,000  tons  of 
crude  shale  per  day.  It  is,  therefore,  important  that  an 
adequate  supply  of  water  be  available,  and  in  a  region 
like  that  near  Grand  Valley  and  De  Beque,  Col.,  where 
most  of  the  normal  flow  of  all  the  streams  is  already 
covered  by  irrigation  rights,  the  water  question  is  one 
requiring  careful  and  complete  consideration. 

K. — Timber  supply.  Every  underground  mine 
requires  more  or  less  timber.  Certain  of  the  oil-shale 
lands  in  northwestern  Colorado  are  covered  by  timber 
suitable  for  these  purposes,  but  in  no  place  is  the  supply, 
sufficient  to  meet  the  requirements  of  a  large-scale 
underground  operation.  The  cost  of  timber,  therefore, 
must  be  charged  against  the  value  of  the  oil-shale 
property. 

L. — Camp  sites,  works  sites,  and  waste  dumps.  It  has 
been  estimated  that  a  mine  producing  1,000  tons  of 
shale  per  day  must  be  accompanied  by  a  camp  for  the 
accommodation  of  at  least  from  600  to  800  individuals. 
In  the  Grand  Valley-De  Beque  region,  where  the  oil- 
shale  beds  outcrop  in  nearly  vertical  cliffs  at  the  head  of 
steep  slopes,  several  hundred  or  even  as  much  as  2,000 
ft.  above  the  valleys,  it  is  not  possible  to  establish  such 
camps  immediately  adjacent  to  the  oil-shale  beds; 
furthermore,  it  will  be  unwise  to  build  such  camps  at 
the  foot  of  the  steep  slopes,  because  of  the  fact  that 
rocks,  both  large  and  small,  are  continually  being 
loosened  from  the  cliffs  above,  and  once  loosened  they 
do  not  come  to  rest  until  they  reach  the  bottom,  and  they 
sometimes  leave  a  trail  of  destruction  several  hundred 
feet  out  into'  the  valley.  For  the  protection  of  life  and 
property,  therefore,  lands  outside  this  danger  zone  must 
be  available  for  camps,  machine  shops,  yards,  and  reduc- 
tion works. 

The  topography  of  the  lands  suitable  for  reduction 
works  is  of  great  importance,  the  ideal  condition  being 
one  where  bench  lands  of  considerable  area  are  at  hand. 
They  should  be  located  with  reference  to  areas  available 
for  waste  dumps,  so  that  the  waste  or  spent  shale  from 
the  retorts  may  be  disposed  of  by  the  use  of  gravity 
transportation  systems.  The  question  of  available  and 
advantageous  dumping  ground  for  the  spent  shale  is 
important,  inasmuch  as  for  every  cubic  yard  of  raw 
shale  taken  from  the  mines  nearly  two  cubic  yards  of 
dump  space  must  be  provided.  It  is  vitally  important, 
therefore,  that  iands  underlain  by  valuable  beds  of  oil 
shale  be  adjacent  to  available  and  appropriate  lands 
for  camps,  works,  and  waste  dumps.  It  is  evident  that 
the  relative  value  of  any  tract  of  oil-shale  land  is 
dependent  to  a  remarkable  large  extent  upon  the  avail- 
ability of  such  lands. 

M. — Markets.  The  value  of  the  products  of  any 
industry  is  affected  by  the  proximity  of  the  market. 
The  costs  of  transportation  must  be  considered  in  deter- 
mining the  value  of  the  property. 

N. — Products.  The  primary  products  to  be  derived 
from  the  distillation  of  oil  shale  will  probably  be  1 1  > 
crude  shale  oil,  (2)  hydrocarbon  gas,  (3)  ammonia,  and 
(4)  spent  shale.    The  shale  oil  will  no  doubt  be  refined 
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Oil-shale  land  in  Colorado.    The  beds  outcrop  in  cliffs  1,500  to  2,000  ft.  above  the  valley. 
Here  the  bench  lands  are  suitable  for  plant  sites  and  afford  dumping  space. 


to  make  many  marketable  products,  the  number,  char- 
acter, and  value  to  be  determined  largely  by  the  demand. 
Like  petroleum,  shale  oil  is  probably  capable  of  being 
converted  into  gasoline,  kerosene,  lubricating  nils. 
paraffin,  dye  compounds,  explosives,  rubber  substitutes, 
paints,  alcohols,  asphalt,  and  other  byproducts.  Which 
of  these  it  will  be  profitable  to  manufacture  will  depend 
upon  the  costs  of  production  and  upon  the  demand. 

The  hydrocarbon  gases  evolved  in  the  distillation  of 
oil  shale  probably  will  contain  a  certain  percentage 
which  can  be  converted  into  liquid  fuel  in  much  the  same 
way  as  natural-gas  gasoline  is  produced  from  oil-field 
gas.  The  gas,  even  after  the  removal  of  this  valuable 
product,  will  probably  have  sufficient  heat  and  illuminat- 
ing value  to  be  of  use  in  such  operations  as  the  heating 
of  shale  retorts  and  of  shale-oil  refinery  retorts.  It  has 
also  been  suggested  by  Franks'  that  it  may  be  possible 
and  practicable  to  produce  alcohol,  ethers,  and  explo- 
sives by  the  proper  treatment  of  the  oil-shale  gases. 

All  oil  shale  contains  nitrogen,  a  portion  of  which  is 
converted  Into  ammonia  when  the  shales  are  distilled. 
In  Scotland  the  lack  oi  domestic  supply  of  fertilizers  h;is 
given  rifle  to  the  treatment  of  the  oil  shales  in  such  a 
way  that  a  maximum  percentage  of  the  nitrogen  i  i  "ii 
i  into  ammonium  sulphate,    in  our  American  oil 

shale  ntage  Of  nitrogen  increases  in  a  more  or 

less  direct  ratio  to  the  oil-yielding  capacity,  bo  thai  in 

the  treatment  of  the  richer  shales  it  may  he  practicable 

the  nitrogen  compound-  despite  the  added 

cost.  To  date  DO  use  has  been  foun  I  for  the  -pent  shale, 
so  that  the  disposal  of  this  immense  volume  of  valtii 


material  will  add  to  the  cost  of  producing  the  marketable 
products. 

0. — Labor,  machinery,  and  miscellaneous  supplies. 
The  costs  and  difficulties  of  transportation  and  the  prob- 
lem of  obtaining  labor,  machinery,  and  miscellaneous 
supplies  for  the  development  of  the  oil-shale  properties 
which  are  distent  from  industrial  centers  will  be  a  factor 
in  determining  the  value  of  a  shale  deposit. 

Summary  of  the  Outstanding  Features 

(1)  Oil  shales  vary  in  both  physical  and  chemical 
characteristics.  Very  little  is  yet  known  regarding  the 
real  nature  of  the  vital  substance  kerogen,  or  its 
behavior  under  treatment. 

(2  i  Oil  shales  are  of  wide  distribution,  both  geolog- 
ically and  geographically,  but  in  the  United  States  the 
most  valuable  deposits  are  of  Tertiary  age  and  are  to  be 
found  in  the  Rocky  Mountain  states. 

(3)  Valuable  oil  shales  occur  throughout  the  total 
thickness  of  the  Greenriver  formation,  instead  of  being 
confined  to  the  middle  member  as  heretofore  supposed. 

(4)  The  value  of  anj  oil-shale  property,  and  the 
cost  of  its  development,  depend  upon  a  great  number  of 
factors.  Vo  be  Of  most  value,  lands  must  not  only  con- 
tain thick  beds  of  rich  oil  shale.  DU1  the  outcrop  of  the 
shales  must  be  situated  near,  both  in  altitude  and  in 
location,  abundant  lands  available  and  suitable  for  erect- 
ing reduction  works,  mining  camps,  and  for  waste 
dumps.  Th«y  must  also  have  an  abundant  supply  of 
water  and  must   be  near  transportation. 

(5)  Comparatively  little  has  yel  been  done  toward  the 

solution  of  the  many  problems  connected  with  the  min- 
ing of  the  oil  shale  and  the  recovery  of  its  constituents. 
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An  Argument  for  World  Metric 

Standardization 
World     Metric     Standardization.       By 

Aubrey  Drury  and  others.  World 
Metric  Standardization  Council,  San 
Francisco.  $5. 
"Of  all  wastes  which  affect  our  happi- 
ness and  prosperity,"  said  Mr.  James  H. 
McGraw  at  the  annual  convention  of 
the  Associated  Business  Papers  during 
October,  1921,  "the  waste  of  time  and 
human  effort  is  the  greatest  and  has 
the  most  damaging  influence."  This 
might  well  be  take*  as  a  text  by  any- 
one advocating  the  meter-liter-gram 
standard  of  weights  and  measures  in 
the  United  States.  In  this  book  a  con- 
servative estimate  of  the  loss  to  the 
United  States  and  the  British  Empire 
since  1783,  in  consequence  of  a  neglect 
to  adopt  the  metric  system  is  given  at 
over  thirty-three  billion  dollars.  Edu- 
cators seem  agreed  that  the  extra  time 
needed  to  teach,  not  master,  the  pres- 
ent antiquated  system  amounts  to  eight 
months  per  pupil.  Thanks  to  Con- 
gressional action  in  1783,  when  metric 
coinage  was  introduced,  we  are  far 
ahead  of  Great  Britain.  A  child  from 
there,  in  consequence  of  the  time  in- 
volved in  attempting  to  understand  and 
acquire  facility  in  the  monetary  sys- 
tem in  vogue  across  the  Atlantic,  finds, 
if  he  wishes  to  complete  his  educa- 
tion in  the  United  States,  that  he  is 
a  year  or  so  behind  those  of  a  similar 
age  who  have  had  the  advantage  of 
familiarization  with  decimals  and  a  log- 
ical currency  system. 

The  children  of  both  the  two  great 
English-speaking  groups,  so  long  as 
the  present  chaotic  system  of  weights 
and  measures  is  in  vogue,  must  learn 
the  alternative  to  the  meter-liter-gram 
system,  which  includes  the  following 
units:  yards,  fathoms,  rods,  leagues, 
perches,  links,  feet,  inches,  chains,  fur- 
longs, miles,  knots,  hands,  spans,  two 
different  quarters,  quarterns,  ounces, 
minims,  drams,  grains,  samples,  penny- 
weights, three  different  hundred- 
weights, two  different  tons,  and  one 
tun,  ten  different  stones,  four  different 
pounds,  two  different  gallons,  two 
different  quarts,  two  different  pints, 
gills,  barrels,  many  different  bush- 
els, many  pecks,  and  so  on:  dry 
measure,  wet  measure,  wine  measure, 
beer  measure,  avoirdupois,  apothecary 
and  troy  weight,  and  others. 

How  came  this  muddle?  We  are  re- 
minded that  "The  British  pounds,  both 
sterling  and  avoirdupois,  originated 
with  the  old  German  Hanseatic  League, 
which  for  hundreds  of  years  controlled 
the  trade  in  England.  The  Germans 
forced  these  old  standards  on  the  Brit- 
ish, who  in  turn  landed  them  on  Amer- 
ica. The  Germans  [later]  utilized  the 
genius  of  the  British  inventor,  James 
Watt  [the  originator  of  the  metric  sys- 
tem] ;   they   utilized   the   labors   of  the 
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British  Parliamentary  Committee. 
...  In  1871  they  adopted  the  metric 
system."  Other  nations  have  followed 
suit,  the  most  recent  being  Japan  and 
Russia,  with  China  already  in  line. 

In  view  of  the  conclusive  array  of 
facts  and  testimony  that  the  book  un- 
der review  presents,  it  seems  extra- 
ordinary that  the  demand  for  definite 
official  action  is  not  unanimous.  The 
Britten-Ladd  bill  is  now  under  consid- 
eration at  Washington.  It  provides  for 
the  introduction  of  metric  weights  and 
measures  after  a  period  of  ten  years. 
The  anti-metricists  harp  on  the  cost  of 
the  change — to  a  very  small  minority  it 
must  be  admitted.  Had  Congress  in 
1783  adopted  the  same  attitude,  we 
should  still  be  wasting  time  and  money 
on  the  archaic  system  of  coinage  and 
monetary  units  that  still  survives  in 
the  less  progressive  part  of  the  Brit- 
ish Empire. 

The  book  that  is  under  review  com- 
bats the  arguments  of  the  minority  that 
is  always  on  hand  to  prevent  change  of 
any  kind.  It  offers  evidence  to  the 
mining  and  metallurgical  industries, 
among  other  things,  that  world  stand- 
ardization of  weights  and  measures 
would  facilitate  a  general  advance  in 
technology.  A  unit  such  as  "grains  per 
gallon,"  used  so  extensively  in  the  hy- 
drometallurgy  of  copper,  is  meaning- 
less and  confusing;  it  is  incapable  of 
being  translated  into  commercial  quan- 
tities without  considerable  labor.  Com- 
pare such  a  system  with  one  that  gives 
grams  per  liter  or  kilogram,  easily  con- 
vertible by  merely  altering  the  decimal 
point  into  kilograms  per  cubic  meter 
or  metric  ton.  The  troy  system  is  so 
unsatisfactory  that  mining  and  metal- 
lurgical engineers  in  Canada  and  in  the 
United  States  have  adopted  the  metric 
money  system  to  represent  weights  of 
precious  metals.  This  has  led  to  much 
confusion,  for  when  a  silver-gold  ore 
is  quoted  as  containing  $10  per  ton  we 
have  no  means  of  ascertaining  the 
weight  of  either  the  gold  or  the  silver. 
Prompt  Congressional  action  is 
necessary.  Reforms  such  as  this  can 
be  brought  about  in  no  other  manner. 
One  week  after  the  change  is  made 
the  number  of  those  who  cannot  under- 
stand the  new  system  and  who  wish  to 
revert  to  the  present  jumble  of  weights 
and  measures  will  be  few  indeed.  It 
is  not  a  question  of  individual  likes 
or  dislikes,  based  often  on  personal  im- 
pressions and  lack  of  experience  with 
both  systems;  what  is  best  for  the 
country  as  a  whole,  for  the  future 
as  well  as  the  present,  should  decide 
the  question.  A.  W.  A. 
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for  an  amateur  to  understand  the 
manual  working  of  the  sending  and  re- 
ceiving sets,  and  also  to  build  his  own 
set  with  the  help  of  a  few  ready-made 
component  parts.  This  book  goes  more 
into  the  theory  of  radio  communica- 
tion, and  yet  is  not  so  abstruse  that  the 
ordinary  trained  engineer  cannot  un- 
derstand it.  It  should  serve  well  as  an 
elementary  textbook  of  radio  and  gen- 
eral electricity  in  schools  and  colleges. 


Metal  Statistics — The  second  annual 
issue  of  the  "Year  Book  of  the  Amer- 
ican Bureau  of  Metal  Statistics,"  115 
Broadway,  New  York  City,  for  1921, 
contains  eighty  pages  instead  of  the 
sixty  necessary  for  the  data  presented 
in  the  first  edition  of  the  work.  The 
book  covers  production  and  operating 
statistics,  imports  and  exports,  con- 
sumption, and  prices,  of  copper,  lead, 
zinc,  gold  and  silver. 


The  Principles  Underlying  Radio  Com- 
munication.   Second   edition.    By  the 
Signal  Corps,  U.  S.  Army.     Sold  by 
the     Superintendent    of     Documents, 
Washington,  D.  C.    $1. 
The    wireless    telephone    has    recently 
aroused   such  widespread  interest  that 
books  on  the  subject  have  appeared  like 
mushrooms.     Most  of  the  popular  pub- 
lishers   have   put    out    manuals    giving 
information  which  will  make  it  possible 
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Hoisting  Equipment  —  The  January, 
February,  March  and  April  issues  of 
The  Metropolitan-  Vickers  Gazette 
(Metropolitan-Vickers  Publicity  Bu- 
reau, 14,  Long  Millgate,  Manchester, 
England;  price,  Is.  each)  contain  a  con- 
tinued article  on  "The  Reconstruction 
of  the  Devastated  French  Winding 
Equipments."  The  work  was  done  in 
coal  mines,  but  the  information  given 
is  of  interest  as  the  conclusions  drawn 
are  quite  different  from  common  prac- 
tice in  this  country. 

Electrodeposition      of      Zinc — In      a 

twenty-page  paper  presented  before 
the  American  Electrochemical  Society, 
U.  C.  Tainton  discusses  "Hydrogen 
Overvoltage  and  Current  Density  in  the 
Electrodeposition  of  Zinc."  In  his  sum- 
mary, he  states  that  best  conditions 
are  a  free-acid  concentration  of  about 
250  to  300  grams  per  litre,  with  a  cur- 
rent density  of  about  100  amperes  per 
square  foot,  and  the  presence  of  a 
minute  quantity  of  gelatine  or  similar 
colloidal  matter  in  the  solutions.  The 
paper  may  be  obtained  from  the  Secre- 
tary of  the  society,  Bethlehem,  Pa. 
Price  not  stated. 

Arizona  Geology — Professional  Paper 
129-H  of  the  U.  S.  Geological  Survey, 
Washington,  D.  C.  (17  pages;  price, 
free)  is  entitled  "Geology  of  the  Lower 
Gila  Region,  Arizona."  The  paper  gives 
a  brief  summary  of  the  mineral  de- 
posits in  the  region  and  includes  a  large 
map  in  color. 

Safety  Fuse — The  Hercules  Mixer 
for  May,  1922,  published  by  the  Hercu- 
les Powder  Co.,  Wilmington,  Del.,  in- 
cludes a  paper  "The  Manufacture  of 
Safety  Fuse,"  by  H.  E.  Ellsworth  and 
J.  K.  Brandon.  Although  the  article  is 
non-technical,  the  information  con- 
tained therein  gives  the  reader  a  good 
idea  of  the  processes  used  in  manufac- 
ture and  the  best  procedures  in  the 
utilization  of  fuses. 
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Drill  Steel  Survey  Reports  Prac- 
tices in  Various  Districts 

A  progress  report  to  members  of  the 
Advisory  Board  to  the  Bureau  of  Mines 
and  the  Bureau  of  Standards  on  the 
breakage  and  heat  treatment  of  rock 
drill  steels  and  other  steels  and  alloys 
subjected  to  similar  impact  stresses  has 
been  made  by  Dr.  H.  Foster  Bain, 
director  of  the  Bureau  of  Mines,  and 
Dr.  S.  W.  Stratton,  director  of  the 
Bureau  of  Standards,  covering  the 
month    of   April. 

On  April  1,  a  survey  was  begun  to 
determine  the  present  status  of  the 
types  and  sizes  of  drills  as  related  to 
the  heat  treatment  and  breakage  of 
ink  drill  steels.  Up  to  May  1,  the 
following  mines  were  visited  by  F.  B. 
Foley  and  H.  S.  Burnholz,  metallurgists 
of  the  Bureau  of  Standards:  Osceola, 
Ahmeek,  Isle  Royale;  Champion; 
Mesabi  Iron  Co.;  Ray  Consolidated; 
Copper  Queen;  Calumet  &  Arizona; 
Inspiration;  Consolidated  Copper;  Old 
Dominion,    and    Miami. 

At  the  Calumet  &  Hecla  mines  the 
investigators  were  told  that  the  de- 
velopment of  the  Carr  bit  was  the  big- 
gest forward  step  taken  by  that  com- 
pany in  the  development  of  their  drill 
steel.  A  40-per  cent  increase  in  ton- 
nage per  drill  is  claimed  as  a  result 
of  the  change  to  this  type  of  bit.  The 
increase  in  the  speed  of  drilling  is 
attributed  to  the  fact  that  the  main- 
tenance of  gage  enables  them  to  use 
smaller  gage  steels,  thus  removing 
less  rock  per  hole,  because  the  speed 
of  drilling  increases  inversely  with  the 
amount  of  material  removed.  Break- 
age is  not  considered  a  problem  at  the 
Calumet  &  Hecla  mines.  This  com- 
pany considers  that  a  properly  timed 
heating  equipment,  under  an  experi- 
enced eye,  is  as  good  as,  if  not  superior 
to,  pyTometric  control  used  in  connec- 
tion with  the  present  types  of  drill 
heating  furnaces  where  it  seems  out 
of    the  to    place    a    thermo- 

couple in  such  a  position  that  it  can 
in-  depended  on  to  tell  the  tempera- 
ture of  steels  being  constantly  put  into 
and  withdrawn  from  the  furnace.  The 
drill-sharpening  sh"p  ■>: 
,v   Hecla  mil  ■  f  3,000 

drills   per  day,   and    tin/   shop   mi 

net    A    Hecla 

I 

in  tiv  i  ren 

■ 

neadale, 

Mich..  .    •      a    double    nr 

r     bit.     whi( 
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used  by  Calumet  &  Hecla.  They  use 
mostly  90  per  cent  of  2-in.  hexagon 
steel.  By  the  change  to  ;-in  hexagon 
from  ll-in.  round  steel  and  the  change 
from  the  old  style  cross  bit  to  the  mod- 
ified double  Carr  bit,  the  company  con- 
siders that  it  has  been  able  to  make  a 
saving  which  has  offset  the  increase 
in  price  of  drill  steel  due  to  war  con- 
ditions. They  paid  from  5  to  10c.  per 
lb.  for  steel  in  pre-war  days,  and  in 
1919  the  average  price  was  23c.  per 
lb.  The  hardening  furnace  at  this 
mine  has  a  capacity  of  about  700  drills 
per  day,  but  is  at  present  being  called 
on  to  treat  900  steels.  For  this  reason 
they  are  now  running  their  furnace  at 
a  te.nperature  of  about  1.525  deg.  F. 
The  shanks  are  heated  to  an  eye-esti- 
mated temperature  of  1,425  deg.  F.  and 
quenched  in  oil.  The  furnace  which 
heats  the  steels  for  sharpening  is  sim- 
ilar to  the  hardening  furnace,  except- 
ing, of  course,  that  it  is  run  hotter. 
It  is  similarly  provided  with  a  pyrom- 
eter with  which  the  furnace  temper- 
ature is  regulated  to  about  1,800  deg. 
Sharpening  is  done  with  a  Leyner 
sharpener. 

The  drilling  at  the  Mesabi  Iron  Co.'s 
mine  at  Babbitt,  Minn.,  is  entirely  a 
surface  operation.  The  bits  are  5  in. 
in  diameter  and  are  operated  by  a  churn 
drill.  Each  drill  weighs  about  200  or 
300  lb.,  and  with  the  stem  makes 
a  train  of  tools  weighing  about  1,200 
lb.  The  sharpening  at  Babbitt  is 
done  by  heating  the  bits  in  a  forge  and 
roughly  shaping  them  in  a  mechanical 
sharpener  similar  to  that  used  in  sharp- 
ening small  mine  drills,  the  i 
dressed  up  by  sledging  and  the  proper 
gage  is  given  by  the  same  means. 

The  greatest  improvement  so  far  at- 
tained at  Babbitt  has  been  in  a  change 
of  the  shape  of  the  bit.     Formerly  the 
bit  was  chisel  shaped,  with  two  reaming 
edges.       This    bit     held     its    gage    fairly 
well,  but  was  unusually  slow  in  drilling. 
Straight    chisel     bits,    without    P 
wind's,    drilled    faster,    but    lost    gage 
The   bit   now   in   use   is   called 
I    has   given   S   ft.   p 
shift   where    formerly   only    3    ft.      was 
The    rage    cif    the    Gill     bits 
holds  up  better  than  anything  the  man- 
agement  baa   formerly  used  and   gives 
p  mj  feel 

in     the 

smith    I  able  to  get  much 

better  foot  ige   peT   sharpening  than  is 
now  i"'-    ble     R    o       for  the  first  two 
•i  April  show  an  average  foot- 
in. 
Offici  i  olidated 

feel  that   they 
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they  found  no  advantage  in  it  in  their 
rock,  probably  because  of  its  soft 
nature.  They  are,  therefore,  using  the 
straight  cross  type  of  bit  with  an  angle 
of  about  15  deg.  between  the  cutting 
edge  and  the  side,  which  might  be 
called  a  clearance  angle.  The  sharpen- 
ing and  hardening  at  this  mine  are  done 
underground.  Their  furnace  is  oil  fired 
and  is  run  at  an  intense  heat,  probably 
2,200  deg.  F.,  for  both  hardening  and 
sharpening.  Cruciform  steel  was  once 
used  at  this  mine,  but  the  operators 
found  that  the  use  of  quarter  octagon 
produced  better  results,  as  their  break- 
age has  been  greatly   reduced. 

The  Copper  Queen  mine  of  the  Phelps 
Dodge  Corporation,  Bisbee,  Ariz.,  is 
standardizing  on  1-in.  hollow  round 
steel  for  all  drilling  operations.  The 
operators  have  used  and  still  have  in 
use  some  1-in.  cruciform  and  j-in  hex- 
agon steel.  They  use  a  taper  cross  bit 
entirely.  This  is  the  type  of  bit  com- 
monly used  at  present,  excepting  in  the 
Ray  mines,  where  drilling  presents  no 
difficulties.  The  bits  at  this  mine  are 
hardened  by  heating  a  small  portion  of 
the  end  and  quenching  cold  in  water. 
Their  shanks  are  carefully  made  to 
avoid  breaking  near  the  collar  or  lugs. 
The  operation  of  shanking  takes  three 
and  sometimes  four  heats.  The  fact  is 
recognized  at  the  Copper  Queen  mine 
that  attention  to  smith  shop  practice 
has  improved  the  company's  drill  steel 
and  resulted  in  better  performance. 
Experiments  were  made  with  a  signal 
light  type  of  pyrometer,  and  it  was 
found  that  it  did  not  meet  require- 
ments. Instead,  a  Shore  pyroscope  is 
used  to  check  temperatures  from  time 
to  time.  The  bulk  of  the  drilling  in  the 
Copper  Queen  properties  is  in  ground 
in  which  tests  have  given  drilling 
speeds  varying  from  4.5  to  12  in.  per 
minute,  with  an  average  "f  B.75  in.  per 
minute  of  reciprocating  time.  The 
ground  has  been  carefully  test 
classified    in    this   connection,    and    the 

average    i i  given  can  be  considered 

an  accurate  index  to  the  "drillahility" 
of  the  nnk.  Feet  drilled  per  sharpen- 
ing are  as  follows:  Stuping.  7.5;  drift- 
ing.    4.16;     and     sinking.     2  5.     with     an 

nf  approximately  6  ft. 
Calumet  >v  nine,  at 

i       .     the    double    taper    hit     is 

The  reasons  for  changing  the  i 
at   this  mine  from  the  old  style,  straight 
taper  i 

found  elsewhere.  The  ground  is  con- 
sidered   to   be   somewhat    harder   than 

that    at    the   Copper   Queen       No 

drill  steel   trouble  has  been   experienced 

-  ince  the  double  taper  bil 
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general  opinion  is  that  the  steel  pro- 
vided by  the  manufacturers  is  satisfac- 
tory and  that  breakage  results  from  the 
peculiarities  of  the  service  and  is  small 
and  confined  to  the  neighborhood  of  the 
shank  for  the  most  part.  This  is  the 
first  mine  visited  where  bits  were  be- 
ing drawn.  For  some  of  the  harder 
drilling,  their  smith  was  observed 
quenching  the  bits  in  water  and  per- 
mitting the  heat  in  back  of  the  bit 
(only  about  i  in.  was  submerged  in 
quenching)  to  draw  the  edge  to  a  point 
where  a  light  straw  was  just  appearing, 
after  which  he  quenched  the  entire  bit 
and  withdrew  the  steel  when  it  was  at  a 
temperature  decidedly  uncomfortable 
to  the  touch,  say  150  deg.  The  steels 
were  then  piled  in  a  horizontal  position. 
No  temperature  control  was  provided 
save  the  smith's  eye. .  The  furnaces  at 
this  shop  are  oil  fired  furnaces  and  are 
run  at  higher  temperature  than  is  nec- 
essary for  sharpening. 

At  the  mine  of  the  Inspiration  Con- 
solidated, Miami,  Ariz.,  a  double  taper 
bit  is  used,  and  standardizing  on  1-in. 
round  hollow  steel  is  being  considered. 
The  mine  now  uses  I-in.  hexagon,  1-in. 
cruciform  and  lj-in.  hollow  round.  Bits 
are  hardened  at  this  mine  by  quenching 
from  a  medium  dark  cherry  in  water. 
The  steels  are  sharpened  at  a  fairly 
high  temperature.  At  present  some 
trouble  has  developed  with  shanks  be- 
cause of  unskilled  workmanship.  At  the 
Inspiration  properties  the  drillability  of 
the  ground  is  estimated  to  give  an  av- 
erage drilling  speed  of  10  in.  per  minute. 
Stoping  performance  is  estimated  as 
about  8  ft.  per  sharpening  and  drifting 
performance  as  about  6  ft.  Breakage  is 
•estimated  to  be  5.8  per  cent  of  the  steel 
sharpened. 

Drill  steel  is  not  regarded  as  a  vital 
problem  at  the  mine  of  the  Old  Domin- 
ion Co.,  Globe,  Ariz.  At  this  mine  the 
company  uses  a  double  taper  bit  and 
have  been  able  thereby  to  cut  gage 
changes  in  half.  Smithing  work  has 
been  reduced  a  third  by  the  introduction 
of  the  double  taper  bit,  through  less 
wing  breakage.  The  blacksmith  shop 
foreman  says  they  have  no  breakage 
whatever.  The  bits  are  quenched  cold 
in  water  and  the  shanks  are  quenched 
in  oil.  In  the  Old  Dominion  properties 
the  estimated  drilling  speed  is  7-in. 
per  minute.  In  drifting  the  estimated 
performance  per  sharpening  is  4  ft. 
From  estimates  given  stoping  perfor- 
mance figures  about  19  ft.  per  sharp- 
ening. 

At  the  mine  of  the  Miami  Copper  Co., 
Miami,  Ariz.,  experiments  with  a  de- 
tachable bit  are  being  made.  This  bit 
is  fastened  to  the  bar  by  a  left-hand 
thread  into  a  collar,  which  in  turn,  is 
screwed  on  to  the  bar.  This  company 
also  uses  the  Shore  pyroseope  for  check- 
ing its  smith  shop  temperatures.  The 
sharpening  furnace  runs  at  about  2,000 
deg.  F.  and  provides  steel  for  sharpen- 
ing at  a  temperature  which  permits  the 
sharpener  to  finish  at  from  1,500  to 
1,600  deg.  in  a  single  heat.  For  harden- 
ing the  bits  a  second  heat  is  given  in 
an  oil  furnace  in  which  the  temperature 
is  maintained  at  from  1,800  to  2,000  deg. 


F.  The  bits  are  brought  to  a  temperature 
of  from  1,450  to  2,500  deg.  and  quenched 
in  running  water  1  in.  deep.  Shanks  to 
be  hardened  are  heated  for  about  one 
inch  from  the  end,  at  a  temperature  of 
1,500  deg.;  solid  steel  shanks  are 
quenched  in  oil;  hollow  steel  shanks 
are  dipped  in  water,  drawn  to 
a  dark  straw  color  and  quenched 
in  oil.  For  forming  lugs  on  shanks, 
8  in.  of  the  shank  is  heated  for 
treatment.  The  method  of  handling 
drill  steel  at  all  of  the  properties  visited 
in  the  Arizona  district  is  similar.  A 
nipper,  or  tool  boy,  loads  a  car  with 
sharpened  steel  at  the  smith  shop,  and 
takes  it  to  the  shaft.  The  steel  is 
lowered  and  taken  to  one  of  several  dis- 
tributing points  without  being  dis- 
charged from  the  car.  From  the  under- 
ground distributing  centers  the  steel  is 
delivered  to  the  working  faces  by  the 
nipper.  In  some  cases  the  machine  men 
themselves  take  a  sufficient  number  of 
steels  to  the  face  to  keep  them  supplied 
for  a  shift,  as  they  pass  the  distributing 
centers  mentioned  above.  Dull  steel  is 
picked  up  and  delivered  to  the  shaft  by 
the  nippers,  who  are  required  to  make 
at  least  two  rounds  of  the  working  faces 
every  shift. 


John  Fritz  Medal  Awarded 
to  Marconi 

The  John  Fritz  Medal,  one  of  the 
highest  distinctions  bestowed  by  the 
engineering  profession  in  this'  country, 
has  been  awarded  for  1922  to  Guglielmo 
Marconi. 

The  medal  was  formally  presented  to 
Senor  Marconi  at  a  gathering  of  en- 
gineers in  the  Auditorium  of  the  En- 
gineering Societies  Building,  New  York 
City,  on  July  6.  The  meeting  was 
in  the  nature  of  an  international  cele- 
bration, marking  not  only  the  advance 
of  science  but  the  progress  of  closer 
relationships  between  American  en- 
gineers and  the  engineers  of  Italy  and 
other  European  countries. 

The  following  committee  arranged 
for  the  presentation  ceremonies:  Ben- 
jamin B.  Thayer,  New  York,  chairman; 
George  S.  Webster,  Philadelphia;  Wal- 
ter M.  McFarland,  New  York;  William 
McClellan,  Philadelphia. 

Prof.  Comfort  A.  Adams,  chairman 
of  The  John  Fritz  Medal  Board  of 
Award  presided  at  the  ceremonies. 
Addresses  were  made  by  James  R. 
Sheffield,  president  of  the  Union  League 
Club;  Prof.  Michael  I.  Pupin  of  Co- 
lumbia University,  and  Ambrose  Swa- 
sey. 

The  John  Fritz  gold  medal  is  pre- 
sented for  achievement  in  applied 
science  as  memorial  to  John  Fritz, 
American  engineer,  who  was  the  first 
recipient.  Other  recipients  of  the 
medal  have  included  Lord  Kelvin, 
George  Westinghouse,  Alexander  Gra- 
ham Bell,  Thomas  Alva  Edison,  Char- 
les T.  Porter,  Alfred  Noble,  Sir  Wil- 
liam Henry  White,  Robert  W.  Hunt, 
John  Edison  Sweet,  James  Douglas, 
Elihu  Thomson,  Henry  Marion  Howe, 
J.  Waldo  Smith,  George  W.  Goethals 
and  Orville  Wright. 


Bureau  of  Mines  To  Study  Iron 
Mining  Problems 

An  investigation  in  progress  at  the 
Southern  experiment  station  of  the 
Bureau  of  Mines,  Birmingham-Tusca- 
loosa, Ala.,  relates  to  the  location  of 
low-grade  high  silica  iron  ores,  the 
support  of  mines  and  the  ventilation  of 
the  mines  of  that  district.  Large  blocks 
of  iron  ore  will  be  cut  to  uniform  size 
and  tested  with  a  view  to  determining 
their  crushing  strength  as  a  basis  for 
the  calculation  of  size  and  arrangement 
of  pillars  in  the  mines.  Subsidence  in 
iron  mines  will  also  be  investigated, 
involving  a  careful  study  of  surface 
and  underground  conditions.  Metal- 
mine  ventilation  and  the  dust  problem 
are  to  be  studied  n  a  manner  similar 
to  that  which  has  been  followed  in  cer- 
tain districts  of  the  North  and  West. 


First  Aid  Instruction  Given  in 

Several  Metal  Mining 

Districts 

The  personnel  of  mine-rescue  car  No. 
6  of  the  Bureau  of  Mines  has  recently 
given  first  aid  training  to  employees  of 
lead  mines  and  smelters  at  Flat  River, 
St.  Francois,  and  Desloge,  Mo.  The 
crew  of  rescue  car  No.  7  has  trained 
employees  of  the  Barnsdall  Zinc  Co. 
and  the  Chanute  Spelter  Co.  in  the  Jop- 
lin,  Mo.,  district.  Car  No.  9  recently 
completed  training  in  the  Butte,  Mont., 
district  and  proceeded  to  the  Coeur 
d'Alene  district  of  Idaho.  First  aid, 
mine  rescue  and  allied  safety  work  has 
been  done  by  car  No.  10  on  the  Mesabi 
and  Vermilion  iron  ranges  of  Minne- 
sota. Jesse  Henson,  station  foreman  at 
the  Wilkes-Barre,  Pa.,  safety  station  of 
the  Bureau  of  Mines,  recently  gave  first 
aid  training  to  employees  of  the  New 
Jersey  Zinc  Co.,  Franklin,  N.  J. 


MEN  YOU  SHOULD 
KNOW  ABOUT 


P.  A.  Robbins  is  visiting  New  York. 

Felix  E.  Wormser  has  returned  to 
New  York  after  spending  eight  weeks 
in  the  field  in  the  Pacific  Northwest. 

Albert  Roberts  of  the  Salt  Lake  City 
office  of  the  Minerals  Separation  Co., 
is  in  New  York. 

Daniel  M.  Drumheller  has  been  ap- 
pointed superintendent  of  the  Talache 
Mines,  Inc.,  at  Talache,  Idaho.  Mr. 
Drumheller  has  been  active  in  mining 
in  British  Columbia,  Washington  and 
the  Coeur  d'Alenes. 

A.  E.  Vandercook  has  purchased  the 
plant  and  goodwill  of  the  California 
Ore  Purchasing  Co.  at  Sacramento,  Cal. 
The  company  will  be  known  in  the  fu- 
ture as  the  A.  E.  Vandercook  Engineer- 
ing Co.,  and  in  addition  to  operating 
a  laboratory  and  ore-testing  plant  will 
act  as  metallurgical  engineers  and  man- 
ufacturers, designing  and  erecting  com- 
plete milling  units.  C.  Tilton  remains 
with  the  new  company  as  chemist. 
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H.  R.  Ohartran  is  on  his  way  to 
Paris  and   Russia. 

Frederic  H.  Sexton,  of  Halifax,  Nova 
Scotia,    is   at   Santa   Barbara,   Cal. 

F.  J.  Siebert  has  returned  to  Reno 
from  a  professional  visit  to  Rands- 
burg,  Cal. 

Edwin  J.  Collins  has  returned  to 
Duluth  from  a  six  weeks'  examination 
trip   in    Nevada. 

W.  \V.  Mein  was  in  San  Francisco 
recently.  He  visited  Ely,  Nev.,  on  his 
way  back  to  New  York. 

J.  E.  White  spent  several  days  re- 
cently in  the  White  Hills  mining  dis- 
trict,  near   Kingman,   Ariz. 

George  M.  Hall  left  June  28  for 
Billings,  Mont.,  for  a  few  months  of 
field  work  in  Fergus  county. 

J.  C.  Kinnear,  of  the  Nevada  Consol- 
idated Copper  Co.,  McGill,  Nev.,  was 
recently  in   San  Francisco. 

C.  D.  Avery  has  returned  to  Wash- 
ington from  Wyoming,  where  he  has 
been   making   oil   investigations. 

M,  R.  Campbell  and  K.  K.  Kimball 
are  engaged  in  a  survey  of  the  Deep 
River  coal   field  of  North   Carolina. 

Edwin  Higgins  has  returned  to  San 
Francisco  after  attending  the  Amer- 
ican Mining  Congress  conference  at 
Denver. 

T.  A.  Rickard  attended  the  Interna- 
tional Mining  Convention  at  Nelson, 
B.  C,  and  delivered  an  address  on 
July  4. 

G.  R.  Mansfield,  of  the  U.  S.  Geo- 
logical Survey,  who  has  been  working 
in  Tennessee,  has  returned  to  Wash- 
ington. 

N.  J.  Tubbs  reached  San  Francisco 
June  22,  and  left  immediately  for  Eel 
river,  where  he  will  make  power  in- 
vestigations. 

Robert  N.  Bell,  of  Boise,  Idaho,  who 
is  operating  the  Red  Bird  mine  in  Cus- 
ter County,  returned  recently  from 
Rochester,  Minn. 

Adolph  Knopf  was  in  Washington 
June  26-30  in  connection  with  the  pre- 
paration of  his  report  on  the  Rochester 
district  of  Nevada. 

Howard  I).  Smith,  of  New  York,  was 
in  San  Francisco  recently  in  connection 
with  the  reorganization  of  the  Consol- 
idated  Coppermines    Co. 

\.  M.  McQueen,  vice  president  of 
the  Imperial  Oil  Co.  is  making  a  tour 
of  inspection  of  the  properties  of  the 
company    in   western    Canada. 

C.      K.      Van      Orstrand     will      make 

temperature    tests    in    some    ,,f    the   oil 

fields  of  Ohio,   Indiana,   Illinois,   Wyom- 

itana,  California  anil  Oklahoma. 

i.     \.   .lahn,  chief   engineer  of   the 

Mahori  |  ,  at    Hibbing, 

Minn.,    has    been    transferred    to    the 
Philndalphin  office  of  the   "-1 

has   temporarily 
tinned    work     in    Colorado    to    n 

miination     near     Fallon, 
Nev.,   at    lh.  f  the  B< 

of    the    Interior. 
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C.  W.  Newton,  general  manager  of 
the  Callahan  Zinc-Lead  Co.,  in  the 
Coeur  d'Alenes,  returning  the  last  week 
in  June  after  attending  the  annual 
directors'  meeting  of  the  company. 

Teshihisa  Sato,  chief  engineer  for 
the  South  Manchurian  Railroad,  at 
Daiyen,  China,  recently  made  a  tour 
of  inspection  of  the  open  pits  and 
underground  mines  on  the  Mesabi  iron 
range. 

F.  L.  Hess,  D.  F.  Hewett,  C.  W. 
Cooke,  G.  R.  Mansfield,  W.  T.  Lee,  K. 
C.  Heald  and  W.  T.  Thorn,  Jr.,  geologists 
in  the  service  of  the  U.  S.  Geological 
Survey,  have  returned  to  Washington 
after  field  trips. 

F.  A.  Mott,  assistant  general  super- 
intendent in  the  Virginia  district, 
Minnesota,  for  the  Oliver  Iron  Mining 
Co.,  has  been  promoted  to  the  position 
of  general  superintendent  of  that  dis- 
trict effective  June  1. 

G.  F.  Loughlin  is  making  a  western 
trip  in  the  interest  of  the  U.  S.  Geo- 
logical Survey.  The  trip  will  include 
visits  to  Leadville,  Denver,  Los  An- 
geles, and  San  Francisco.  He  will  re- 
turn to  Washington  on  July  15. 

George  Washington  University  has 
conferred  the  degree  of  Doctor  of 
Philosophy  on  Oliver  Bowles,  an 
engineer  connected  with  the  non- 
metallic  minerals  section  of  the  U.  S. 
Bureau   of  Mines. 

Perry  Harrison,  recently  appointed 
general  manager  of  the  Portland  Gold 
Mining  Co.,  at  Cripple  Creek,  Col.,  to 
succeed  George  M.  Taylor,  has  resigned. 
J.  W.  Ady,  of  Colorado  Springs,  has 
been  named  to  take  his  place. 

G.  M.  Butler,  dean  of  the  Arizona 
School  of  Mines,  at  Tucson,  expects  to 
complete  this  fall  a  geological  map  of 
Arizona,  which  will  indicate  every  ore 
deposit  and  show  the  general  character 
of  the  formation  in  each  section  of  the 
state. 

L.  W.  Stephenson,  of  the  U.  S. 
Geological  Survey,  was  in  Raleigh, 
N.  C.,  June  29,  in  conference  with 
Dr.  Joseph  Hyde  Pratt  concerning  the 
publication  of  a  co-operative  report  on 
the  Cretaceous  formations  of  North 
Carolina. 

Justice  Grugan  has  just  returned 
from  a  six-weeks'  trip  to  the  mines 
and  prospects  in  the  vicinity  of  Tim- 
mins  and  Kirkland  Lake  in  northern 
Ontario.  Mr.  Grugan  inspected  the 
underground  workings  of  the 
Hollinper,    and    Lake    Shore    Mines. 

J.  J.  Dirzulaitis  an, I  I).  S.  Wallace. 
of   the    I'.   S,   Geological   Survey, 

tablishing  gages  on  the  Potomac  River 
near  Bran  n  i<  k.  M.I..  to  determine  the 
relation  o  discharge  I 

as   a    factor   in  compotin 
flow  at   the   Survey's    station   at   Point 
of    Rocks. 

w.  I:.   Daly,  assistant   general  man- 
ii  la  Copper  Mining 

.  Mont.,  was  a  recent  visitor  on 

M   and    Vermilion    iron   ranges 

in    Minnesota   where   he   studied   the   un 
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derground  mining  methods.  His  trip 
also  included  the  copper  and  iron 
regions  of  Michigan. 

Dr.  G.  A.  Young,  of  the  Canadian 
Geological  Survey,  in  collaboration  with 
the  British  Columbia  Department  of 
Mines,  will  begin  a  detailed  investiga- 
tion of  the  iron-ore  deposits  of  the 
province  in  connection  with  the  pro- 
posed establishment  of  an  iron  and 
steel  industry  on  the  Pacific  Coast. 

If.  Kenyon  Burch  has  been  engaged 
to  design  a  5,000-ton  concentrating 
plant  for  the  New  Cornelia  Copper  Co. 
of  Ajo,  Ariz.  Mr.  Burch  has  opened 
offices  at  806-9  Junior  Orpheum  Build- 
ing, Los  Angeles,  Cal.,  and  will  con- 
tinue his  work  on  the  design  and 
construction  of  mining  and  metallur- 
gical  plants'. 

James  A.  Stader  has  been  placed  in 
charge  of  the  minerals  section  of  the 
iron  and  steel  division  of  the  Bureau 
of  Foreign  and  Domestic  Commerce. 
He  will  give  special  attention  to  non- 
metallic  mineral  products  and  to  the 
non-ferrous  metals.  Mr.  Stader  re- 
ceived his  technical  training  at  the 
University  of  Missouri.  He  has  had 
extended  practical  experience  in  Mexico 
and  in  the  Far  East.  He  was  one  of 
the  technical  advisers  of  the  Inter- 
Allied   Industrial   Commission. 


SOCIETY    MEETINGS 
ANNOUNCED 


The  American  Chemical  Society  will 
hold  its  annual  fall  meeting  at  Pitts- 
burgh, Pa.,  September  4-9.  The  divi- 
sional meetings  will  be  held  at  the  Car- 
negie Institute  of  Technology,  and  the 
general  meetings  are  scheduled  at 
Carnegie  Music  Hall. 

The  program  of  the  Eleventh  Annual 
Safety  Congress  of  the  National  Safety 
Council  at  Detroit,  Aug.  28-Sept.  1, 
has  been  completed.  All  meetings  will 
be  held  in  the  new  Cass  Technical 
High  School.  Other  facilities  for  sec- 
tional and  committee  meetings  are 
provided  in  the  same  buildinp.  A 
pageant  on  the  history  of  Detroit  from 
the  early  pioneer  days  dp  to  the  pres- 
ent city  with  its  manufacturing  and 
safety  development,  will  be  staged  at 
the  annual  banquet. 


OBITUARY 


Captain  s.  Murk   Burnett,  aged  sev- 
enty-three, died  recently  at  Port  Worth. 

TeX      Captain    Burnett    Was    the    owner 

and  managar  of  thousand 

Texas  land.  The  oil  town.  Burkbur- 
nett,  was  named  after  him.  and  in 
addition  to  his  vast  grazing  lands,  his 
oil  interests  were  immense.  His  land 
was  among  the  first  in  Texas  to  reveal 
nee  of  oil. 
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The  Mining  News 


The  Mining  News  of  ENGINEERING  AND  MINING  JOURNAL-PRESS  is 
obtained  exclusively  from  its  own  staff  and  correspondents,  both  in  the  United 
States  and  in  foreign  fields.  If,  under  exceptional  conditions,  material  emanating 
from  other  sources  is  published,  due  acknowledgment  and  credit  will  be  accorded. 


r 


Leading  Events 


ANNOUNCEMENT  is  made  by  officials  of  the  Amer- 
l  ican  Smelting  &  Refining  Co.  that  a  by-product 
coke  plant  will  be  erected  in  Coahuila,  Mexico,  if  final 
negotiations  with  the  Obregon  government  turn  out  as 
expected. 

Hollinger  Consolidated  has  abandoned  its  exploration 
work  at  Elbow  Lake,  in  Manitoba,  after  spending  a 
large  sum. 

Merger  of  the  Columbia  Steel  Co.  on  the  Pacific 
Coast  with  interests  controlling  coal  mines  and  iron-ore 
deposits  in  Utah  presages  development  of  a  Western 
basic  iron  and  steel  industry. 

H.  N.  Lawrie  has  addressed  a  letter  to  companies 


producing  silver  in  Mexico  urging  that  co-operative 
measures  are  necessary  to  sustain  the  price  of  silver. 

New  Cornelia  will  increase  the  scale  of  operations  at 
its  leaching  plant  at  Ajo,  Ariz.  The  output  is  to  be 
4,000,000  lb.  of  copper  monthly  by  Aug.  1. 

Discovery  of  a  new  vein  that  should  increase  the  life 
of  the  Success  mine  in  the  Coeur  d'Alene  region,  of 
Idaho,  is  reported. 

The  Federal  Lead  Co.  is  overhauling  No.  4  con- 
centrator in  Southeast  Missouri  lead  district.  The  plant 
has  been  idle  for  two  years,  but  the  improved  lead 
market  warrants  resumption  on  a  basis  of  4,000  tons 
per  day. 


Byproduct  Coke  Ovens  Planned 
by  A.  S.  &  R.  Co.  in  Coahuila 

Erection    of    $7,000,000    Plant    Awaits 

Final   Agreement  with   Obregon 

Government 

The  American  Smelting  &  Refining 
Co.,  according  to  an  announcement  by 
William  Loeb,  Jr.,  vice-president,  will 
erect  a  new  by-product  coke  plant  in 
Mexico  at  an  estimated  cost  of  $7,000,- 
000  as  soon  as  negotiations  with  the 
Mexican  Government,  now  pending,  are 
consummated.  Mr.  Loeb,  who  was  in 
Mexico  in  April  confering  with  Presi- 
dent Obregon  and  other  officials,  said 
that  the  proposal  was  enthusiastically 
received.  He  explained  that  construc- 
tion will  not  begin  until  official  author- 
ization has  been  received  from  the  Mex- 
ican Government  and  a  definite  agree- 
ment reached  as  to  matters  pertaining 
to  taxation. 

The  site  for  the  new  plant  will  be 
in  Coahuila,  in  the  district  of  Sabinas. 
Mr.  Loeb  said  the  plans  in  addition 
to  the  necessary  technical  equipment 
provide  for  the  erection  of  a  model 
village  to  house  the  workers.  The 
new  plant,  when  completed,  will  have 
a  capacity  of  about  20,000  tons  per 
month. 

It  is  understood  that  the  Mexican 
Government,  while  favoring  the  pro- 
posal, has  not  yet  been  able  to  see  its 
way  to  grant  all  the  company  has  asked 
in  the  way  of  taxation  concessions.  It 
is  believed,  however,  that  an  agree- 
ment acceptable  to  both  parties  will 
be  reached  during  the  next  few  weeks 
and  that  instructions  to  commence 
construction  will  follow. 


Fifteen  Million  Dollar  Corporation 
Will  Establish  Basic  Steel  In- 
dustry on  Pacific  Coast 

W.  E.  Creed,  president  of  the  Co- 
lumbia Steel  Co.,  of  San  Francisco, 
announced  on  June  30  that  negotiations 
had  been  completed  for  the  organiza- 
tion of  a  new  company  for  the  manu- 
facture of  iron,  steel,  and  steel  prod- 
ucts. Involved  in  the  new  corporation 
are  the  steel  foundi-ies  of  the  Colum- 
bia Steel  Co.  at  Portland,  Ore.,  and 
at  Pittsburg,  Cal.,  and  extensive  coal 
and  iron  mines  and  properties  in  Car- 
bon and  Iron  Counties,  in  Utah,  that 
have  been  controlled  by  the  Utah  Coal 
&  Coke  Co.,  of  Salt  Lake  City.  The 
details  of  the  organization  are  not  yet 
definitely  announced  but  the  plan  to 
utilize  the  raw  materials  from  Utah 
for  the  production  of  iron  and  steel 
either  in  Utah  or  on  the  Coast  marks 
an  important  step  in  the  development 
of  the  West. 


New  Cornelia  Copper  Co.  Starts 

Leaching  Plant  at  Full 

Capacity 

According  to  announcement  from  the 
Boston  offices  the  New  Cornelia  Copper 
Co.  at  Ajo,  Arizona,  resumed  the  ope- 
ration of  its  entire  plant  on  July  5, 
with  the  expectation  of  reaching  a 
capacity  production  of  approximately 
4,000,000  lb.  monthly  by  August  1, 
as  against  the  present  output  of 
1,500,000  lb.  The  company  has  let 
the  contract  for  the  erection  of  the 
new  5,000-ton  flotation   mill. 


Simon  Silver-Lead  Absorbs 
Smaller  Companies 

Smelter    Near    Los    Angeles    and    Ne- 
vada Mines  Acquired 

P.  A.  Simon,  president  of  the  Simon 
Silver-Lead  Company  has  announced 
the  organization  of  a  new  corporation 
to  be  known  as  the  Simon  Silver-Lead 
Mines  Co.  to  take  over  the  Simon 
Contact  and  Simon  Sterling  mines 
situated  near  Mina,  Nev.,  and  the  Kirk- 
Simon  smelter  at  Harbor  City,  Calif. 

To  accomplish  this  consolidation  the 
capitalization  of  the  Simon  Silver-Lead 
Mines  Co.  will  be  increased  by  1,000,- 
000  shares,  245,390  of  which  are  to  be 
exchanged  for  the  outstanding  stock  of 
the  other  companies  and  the  balance 
to  remain  in  the  treasury. 

This  merger  has  been  underwritten 
by  a  syndicate  which  Simon  says  will 
assure  adequate  working  capital  to 
carry  on  the  extensive  improvements 
that  have  been  planned  for  both  the 
mill  and  mine  and  the  smelter. 

Results  of  development  work  on  the 
400  level  of  the  Simon  Silver-Lead 
mine  are  satisfactory.  In  two  short 
crosscuts  off  the  main  southwest  cross- 
cut five  feet  of  ore  has  been  exposed 
which  averages  60  oz.  silver  and  4  per 
cent  lead.  The  mine  is  producing  about 
180  tons  of  ore  per  day  and  the  usual 
shipments  of  lead-silver  concentrate  are 
being  made  to  Utah  smelters.  Work 
has  been  started  on  a  new  three-com- 
partment shaft  and  contract  bids  for 
the  shaft  sinking  to  a  depth  of  600 
ft.  are  being  received.  This  new  shaft 
is  necessary  to  maintain  an  output  of 
250  tons  daily. 
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Hollinger  Abandons  Exploration 

at  Elbow  Lake 

Work   Fails   1"   Disclose  Workable  Ore 

in  Manitoba!!  Property 

By  Alexander  Gray 

Noah  A.  Timmins,  president,  and 
A.  F.  Brigham,  general  manager  of  the 
Hollinger  Consolidated  Gold  Mines, 
have  returned  from  their  inspection 
of  the  work  done  on  the  Murray  prop- 
erties, at  Elbow  Lake  in  Northern  Man- 
itoba. In  the  course  of  a  few  days 
they  will  formally  announce  an  ad- 
verse decision.  Meanwhile  the  field 
force  has  been  withdrawn.  To  all  in- 
tents and  purposes,  Elbow  Lake  is  a 
past  issue  with  them.  Considering  the 
fact  that  they  built  a  road  from  the 
railway,  a  distance  of  fifty  miles  or 
more,  equipped  camps,  provided  facil- 
ities for  thorough  testing,  and  had  sup- 
plies for  an  extended  period,  the 
abandonment  of  the  project  will  be  a 
disappointment  to  those  interested  in 
the  northwestern  fields.  However,  the 
series  of  cross-trenches,  test  pits,  and 
sampling  precluded  further  work. 

It  is  understood  other  interests  have 
had  similar  experiences.  Of  course  Mr. 
Timmins  will  not  speak  for  the  Lon- 
don Exploration,  Tonopah,  Nipissing, 
Mclntyre,  and  the  Mining  Corporation 
of  Canada.  The  story  he  will  tell  will 
detail  exactly  what  was  accomplished, 
by  an  expenditure  that  will  be  written 
off  on  profit  and  loss  account. 

The  so-called  Hollinger  undertaking 
impelled  various  corporations  to  take 
over  Elbow  Lake  areas.  The  Murray 
claims  involved  in  the  Hollinger  deal 
were  represented  to  have  spectacular 
gold  showings  which  were  the  theme  of 
descriptive  writers  from  New  York  to 
Vancouver.  Specimens  were  captivat- 
ing. Quartz  outcropped  for  a  lateral 
distance  of  approximately  3,000  ft., 
and  across  a  zone  of  about  300  ft.; 
numerous  "splotches"  of  free  gold  in- 
dicated that  the  high  grade  might  pro- 
vide a  workable  low-grade  average 
ov.r  the  whole  section. 

It   was    realized    that   the   horizontal 
splotches  and  cooling  cracks — all  flat — 
might    be    mere    evidences    of    surface 
enrichment.       The     geologic     structure 
was   of   the   "somcthing-of -everything" 
'  ing  upon   granite. 
It  has  been  demonstrated  to  the  sat- 
isfaction  of   the    Hollinger  people    thai 
the    enrichment-    noted    have    little    or 
no  vertical  continuity.    Pits  sunk  on  the 
tmpled    by    the    engineer,    who 
brought  the  matter  to  the  attention  of 
Hollinger    directors,     entered     barren 
ground;  A  pyrite 

but    pay    streaks    were    conspicuous    by 
lh*or   ab 
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Johns-Manville  Company  Bonds 
Quebec  Asbestos  Property 

The  Johns-Manville  interests  have 
taken  an  option  on  the  property,  in- 
cluding two  mills,  of  the  Bennett  Mar- 
tin Asbestos  &  Chrome  Mines,  Ltd.,  at 
Thetford,  Quebec.  The  terms  provide 
for  a  three-year  lease  with  the  privi- 
lege of  purchasing  for  $2,750,000.  The 
mines  are  in  operation,  the  output  be- 
ing consumed  by  the  Johns-Manville 
manufacturing  plants. 


Equipment  for  Sinking  3-Com- 

partment  Shall  Needed 

at  Cobalt 
The  Norai  •    will  install  ;i 

mining  |  i    ,,,,,,  ,i 

Id   Cob  ink   a    three- 

compart  too  ft    deep.   Skips 

will    be    us.'. I    in  inking. 


International  Nickel  Co.  Pays 

Smoke  Farmers  $925  on 

Claims  Totaling 

$20,000 

In  the  first  awards  under  the  new 
Fumes  Arbitration  Act  of  1921,  four 
claims  totalling  $20,000  for  smoke 
damages  in  the  Sudbury  district  of 
Ontario  were  settled  by  the  Interna- 
tional Nickel  Co.  for  $925.  The  judge 
found  that  the  claims  had  been  grossly 
over-exaggerated  and  that  injuries 
from  frosts,  crop  diseases,  and  other 
blemishes  had  been  charged  up  without 
distinction  to  sulphur  fumes.  The 
Fumes  Arbitration  Act  provides  leg- 
islation under  which  litigation  is  sup- 
plemented by  arbitration,  the  awards  of 
which  are  final. 


New  A.  S.  &  R.  Board  Re-elects 
Old  Officials 

Following  the  election  of  the  new 
board  of  directors  of  the  American 
Smelting  &  Refining  Co.  on  June  27 
the  old  officers  were  named  to  suc- 
ceed themselves.  The  directors  who 
do  not  hold  executive  positions  are 
represented  on  the  finance  and  execu- 
tive committees.  The  latter  is  com- 
posed of  Simon  Guggenheim,  president, 
ex  officio;  E.  L.  Newhouse,  chairman 
of  the  board,  ex  officio;  F.  H.  Brownell, 
William  Loeb,  Jr.,  II.  A.  Guess.  II.  A. 
Prosser,  Hamilton  Brush,  Roger  W. 
Straus,  C.  A.  H.  de  Saulles,  Lyman 
Candee,  E.  C.  Jameson,  Wilfred  Shore. 
Frederick  T.  Walker.  E.  I  .  H 
and   Charles   D.   Hilles. 

An  advisory  committee  has  been  ap- 
pointed to  act  as  an  operating  commit- 
tee and  to  advise  the  board  of  direc- 
ii  operations  and  policies.  Its 
personnel  is  as  follows:  Simon  Guggen- 
heim, ex  officio;  F.  II.  Brownell,  chair- 
man;  E.   L.    Newhonse,   William    Loeb, 

Jr.,   vice   president  ;    II.    A.    Pro-ser,  vie 

i't;  H.  A.  Guess,  vice  pre 
Roger  Straus,  assistant  to  pn 
C.  A.  II.  ile  Saulles,  manager  sine  oper 

"on  Brush,  tnanagi 

department;    F    B.    Baiff,   traffic   man 

.    director   of   pur- 

H.    W.    York,   chief   engineer 

irtment;  F.  w.  Hills,  controller; 

■i    C.  Bmison,  treasurer;  Charle 

general  r     Bartholomew, 

iger  coal  department;    I 
<;.  Eakins,  consulting  metallurgy  t;   n 
inder,  rafta  i  ma,  and 

William    II      Pierce,    refining    opt 


Lawrie  Urges  Measures  for 
Price  Stabilization 
Addresses  Letter  to  Producers  of  Mex- 
ican  Silver — Sees   Fall   in   Price 
Unless   Systematic    Market- 
ing   Is    Arranged 

With   the   replacement   by  purchases 
under  the  Pittman  Act  of  the  Govern- 
ment's   silver   reserve    more   than    half 
completed,    and    with    the    acceleration 
of  production  caused  by  the  increased 
activity    in    the    mining    of   other   non- 
ferrous  metals,  it  is  estimated  that  not 
more  than  eighteen  months  will  elapse 
before   the   reserve  will   have  been   re- 
placed.     Domestic   silver    will    then    be 
sold  in  the  open  market.     In  this  con- 
nection, it  is  pointed   out  that  the  in- 
ternational price  doubtless  will   be  af- 
fected adversely  prior  to  the  expiration 
of    the    Pittman    Act.      In    connection 
with  the  necessity  for  meeting  the  sit- 
uation by  providing  for  the  more  sys- 
tematic   marketing   of   silver   produced 
in  Mexico  and  in  the  United  States,  H. 
N.   Lawrie,  of  the  American  Gold  and 
Silver  Institute,  has  written  the  oper- 
ators  of  mines   in   Mexico  as   follows : 
"When  the  purchases  of  domestically 
produced  silver  under  the  Pittman  Act 
are  concluded  it  seems   inevitable  that 
the  open  market  price  of  silver  will  be 
subjected  to  the  selling  pressure  of  the 
newly    produced    silver    of    the    United 
States.      Unless    something    is   done   to 
establish   the   machinery   by  which   the 
sale  of  newly  produced"  silver,  both   in 
the  United  States  and  Mexico,  may  be 
regulated    in    a    more   orderly    manner, 
the     silver     producers     throughout     the 
world   will    feel    the    adverse    effect   of 
this  new  condition  in  the  international 
market. 

"The  price  will  probably  decline  be- 
fore the  Pittman  Act  purchases  expire 
as  the  psychology  of  the  buyer,  in  the 
absence  of  a  well-organized  selling 
agency,  will  dominate  the  situation  in 
anticipation  of  the  lowered  price.  Pur- 
chasers under  the  Pittman  Act  amount 
approximately  to  114,000,000  oz.,  leav- 
ing the  balance  yet  to  be  purchased  of 
94,000,000  oz. 

"The  interest  of  every  silver  pro- 
ducer throughout  the  world  is  so  vi- 
tally affected  that  as  a  business  propo- 
sition they  should  be  willing  to  unite 
m  an  organized  effort  in  this  countrv 
to  stabilize  the  price  of  silver  at  a 
level  which  would  insure  the  future 
profitable  operation  of  the  industry. 

"  \-  has  been  pointed  out  previously, 

the  interest  of  the  silver  consumer  can 
be  protected  in  no  more  effective  way 
than  to  stabilize  the  production  of 
silver, 

"Since    the    American   interest   in   the 
production  of  silver   in   the   world  from 
an    investment    standpoint    is    dominant. 
'ild    seem     necessary    in    order    to 
BBS     of    such    a     move- 
ment  that  the  American  producer-    . 

the  initiative   in   creating  the  or- 
I  ion. 

"  ' '!  '  t  amount  of  work  to 

be  done   in   designing   the   credit   and 

Selling  machinery  of  such   an   organixa- 

,,"n  ""l  "i  obtaining  in  advance  of 
BCtUal  operations  the  unit., I  support  of 
!'"'     "  er     producers.       Then- 

is  no  time  for  delay  in  developing  the 
.(.•tails  ,,f  ,11,1,  an  organization  if  the 
future  interest  of  the  silver  mining  in- 
IRUtrj    1-    to  be    pro'. 
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News  from  Washington 


Production  of  Copper  Increased; 
Lead  Decreased  in  May 

With  copper  production  in  May  16 
per  cent  greater  than  in  April,  and 
exceeding  by  266  per  cent  the  produc- 
tion of  May,  1921,  the  Federal  Re- 
serve Board  in  its  analysis  of  the  eco- 
nomic situation,  issued  July  1,  sees 
promise  for  a  continuation  of  the  ex- 
pansion of  non-ferrous  mining  opera- 
tions. The  board's  statement  is  as 
follows: 

Mining  operations  continued  to  ex- 
pand during  June  in  the  case  of  all  im- 
portant non-ferrous  metals  except  lead. 
Copper  production  amounted  to  88,713,- 
900  lb.,  which  was  16  per  cent  larger 
than  in  April  and  about  266  per  cent 
greater  than  in  May,  1921.  Despite 
the  impressive  increase  in  production 
during  the  past  three  months,  the  gen- 
eral trend  of  copper  prices  has  con- 
tinued to  be  upward.  Domestic  de- 
mand for  copper  slackened  considerably 
during  June,  but  foreign  demand  was 
well    maintained. 

Zinc  production  in  May  amounted  to 
27,419  tons,  which  was  about  8  per 
cent  in  excess  of  the  April  output 
and  51  per  cent  larger  than  in  May, 
1921.  Stocks  of  zinc  continue  to  de- 
cline and  totaled  only  40,409  tons  at 
the  end  of  May,  as  compared  with  83,- 
721  tons  on  May  31,  1921.  Production 
is  being  materially  augmented  by  the 
reopening  of  properties  wnich  have 
been  idle  for  over  a  year. 

The  output  of  pig  lead  in  May  was 
about  1.8  per  cent  less  than  in  April, 
but  was  12  per  cent  greater  than  in 
May,  1921.  The  May  silver  produc- 
tion totaled  4,257,973  oz.,  in  compari- 
son with  4,138,580  oz.  in  April. 


Cost  of  Gathering  Copper 

Statistics  Infinitesimal, 

Says  Dr.  Smith 

The  cost  to  the  Government  of 
gathering  mineral  and  metal  production 
statistics  is  infinitesimal  when  com- 
pared with  the  value  of  the  product. 
This  fact  has  been  brought  out  strik- 
ingly by  George  Otis  Smith,  the  Di- 
rector of  the  U.  S.  Geological  Survey, 
in  reply  to  a  correspondent  who  sug- 
gests that  Government  expenditures 
could  be  reduced  greatly  if  fewer  sta- 
tistics were  collected.  Director  Smith 
points  out  that  it  would  be  hard  +o 
prove  just  who  pays  this  expense,  but 
granting  that  in  the  end  such  a  tax 
is  paid  by  industry  in  general,  Dr. 
Smith  has  calculated  the  direct  cost  of 
all  expenses  to  the  Government  of  col- 
lecting and  publishing  the  production 
statistics  in  copper.  This  service  to  the 
general  public  and  to  the  mining  in- 
dustry costs  eight-tenths  of  one  mill  per 
ton  of  copper,  he  figures. 

Dr.  Smith  calls  attention,  however, 
to  the  fact  that  the  cost  to  individual 
companies  in  answering  the  inquh-ies 
from  various  Government  bureaus  is 
doubtless  large  and  probably  is  larger 


By  PAUL  WOOTON 
Special   Correspondent 

than  necessary;  but,  he  remarks,  the 
direct  cost  of  Geological  Survey  cop- 
per statistics,  if  done  away  with,  would 
not  do  much  toward  lowering  living 
costs. 


Stocks  of  Coal  Are  Depleted 

Reserve  supplies  of  coal  have  been 
depleted  very  considerably  throughout 
the  country,  say  agents  of  the  Federal 
Reserve  Board  in  reporting  on  the  coal 
situation.  The  agent  in  Atlanta  re- 
ports that  Western  railroads  are  mak- 
ing heavy  purchases  in  Alabama.  The 
board  in  its  July  1  analysis  of  the 
business  situation,  states  that  "prices 
are  steady  since  the  agreement  of  the 
operators  as  to  fair  spot  prices  at  the 
mines." 

As  a  result  of  the  shortage  of  bee- 
hive coke,  the  board  says  in  its  re- 
port, many  steel  manufacturers  are  re- 
lying chiefly  upon  by-product  ovens 
and  as  a  result  the  stocks  of  by-prod- 
uct coke  have  been  much  reduced. 
The  agent  of  the  Federal  Reserve  Board 
at  Philadelphia,  states  that  some  of 
the  steel  producers  in  his  district  have 
been  forced  to  close  down  or  curtaial 
operations  because  of  the  shortage  and 
the  high  cost  of  coke. 


Problems  in  Mine  Ventilation 
Will  Have  Intensive  Study 

More  exhaustive  determinations  with 
regard  to  the  flow  of  air  in  restricted 
passages  and  the  flow  of  air  through 
pipes,  than  have  been  undertaken  ever 
before,  are  to  begin  at  once  under 
the  Bureau  of  Mines'  auspices  at  Butte. 
For  several  years  Daniel  Harrington 
uf  the  Bureau  of  Mines  staff  has  been 
conducting  studies  in  mine  ventilation 
in  Butte  district.  Much  work  has  been 
done  by  the  safety  department  of  the 
Anaconda  company.  During  the  next 
fiscal  year,  the  Bureau  of  Mines  ex- 
pects to  do  more  intensive  work  on 
these  problems.  Mr.  Harrington  will 
have  the  assistance  of  George  E.  Mc- 
Elroy  and  K.  T.  Sparks,  mining  en- 
gineers, who  have  had  extended  ex- 
perience with  the  problems  involved. 
The  Montana  School  of  Mines  has  pro- 
vided headquarters  from  which  the 
work  will  be  conducted. 


Silver  Purchases  Under  Provisions 

of  the  Pittman  Act  Total 

116,197,506  Oz. 

Purchases  of  silver  by  the  Bureau  of 
the  Mint  during  the  week  ended  July 
1  amounted  to  150,000  fine  ounces.  This 
brings  the  total  purchases  under  the 
Pittman  Act  to  116,197,506.  The  total 
to  be  purchased  before  the  provisions 
of  the  act  become  ineffective  is  $208,- 
000,000.  The  rate  of  production  is 
expected  to   increase  materially. 


Bureau  of  Mines  Has  $1,580,900 

Available  for  Next 

Fiscal  Year 

For  the  fiscal  year  which  began 
July  1,  the  Bureau  of  Mines  has  at 
its  disposition  appropriations  totaling 
$1,580,900.  A  portion  of  this  amount  is 
reserved  for  contingencies  and  certain 
allotments  still  are  to  be  made,  but  the 
principal  distributions  of  the  year's 
fund  have  been  made.  The  following 
list  indicates  the  scope  of  the  work 
done  by  the  Bureau: 

Technical  work  at  the  Pittsburgh 
••xperiment    station    in   connection 

with    mine   explosions $53,154 

Investigations  as  to  causes  of  mine 

explosions     64,490 

Mine-rescue  stations    50,004 

Tests   of  explosives 50,737 

Tests  of  coal-mine  dusts  and  gases.      31,655 
Investigations    of    accident    preven- 
tion appliances    10,4410 

Use  of  electricity  in  mine  operations      16,240 
Investigations      of      sanitary      and 

health   conditions   in   mines 29,400 

Collection  of  mine-accident  sta- 
tistics          18,840 

Other  technical  investigations  perti- 
nent to  mining  industries 53.080 

Operation  of  mine-rescue  cars 211,006 

Equipment  of  mine-rescue  cars.  .  .  .      75,000 
Technical    service    at    Pittsburgh   in 
connection    with    mineral-fuel    in- 
vestigations          20,210 

Tests  of  mineral  fuels 40,890 

Investigations  of  mineral  fuels  with 

a  view  to  their  more  efficient  use.      40,020 
Investigations  of  mineral  fuels  with 
a    view    to    their    more     efficient 

preparation   and    treatment 34.880 

Elimination  of  waste  in  the  mining. 

preparation  and  treatment  of  ores      HA'.i'i 
Investigations  concerning  the  prepa- 
ration and  treatment  of  ores....      32,3." 
Investigations  concerning  the   utili- 
zation of  ores   64,685 

Economic  studies  of  the  production 

and  preparation  of  ores 13.515 

Investigations  with  a  view  of  de- 
veloping more  efficient  methods  of 

oil  drilling    22,420 

Investigations  with  a  view  of  de- 
veloping more  efficient  methods 
of  storing  and  transporting  petro- 
leum          38.1/3 

Oil-shale    investigations -n'o?? 

Economic  studies   of   petroleum....      ^.Si- 
Mining    experiment    stations 170,000 

Maintenance  of  buildings  and 
grounds    and    other    expenses    at 

the   Pittsburgh   station 55,000 

Investigations  with  a  view  to  Im- 
proving conditions  in  the  mining, 
quarrying  and  metallurgical  in- 
dustries      „  35. 0^0 

Supervising  oil   and  gas  leases....    123,490 
Supervising     coal,     phosphate     and 

potash  leases   14.540 

Administrative     expense     connected 

therewith    I*-9  '  ° 

Purchase  of  land  for  the  Pittsburgh 

station    28.000 

Technical   and  scientific  books 1,000 


Leases  on  Indian  Reservations 
Proposed  by  Smoot 

A  bill  authorizing  twenty-year  leases 
under  regulations  of  the  Interior  De- 
partment for  mining  purposes,  includ- 
ing the  production  of  oil  and  gas,  on 
Indian  reservations  in  Arizona,  New 
Mexico  and  Utah  created  by  order  of 
the  President  or  the  Interior  Depart- 
ment, has  been  introduced  by  Senator 
Smoot  of  Utah.  Proceeds  from  the 
leases  shall  be  divided  equally  between 
the  Indians,  the  state  in  which  located, 
and  the  Reclamation  Service. 
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London  Letter 

Oroville  Dredging  Co.  Profits  from  Share 
Holding   in    Other    Companies    Reor- 
ganization Planned — Falcon   Mines 
Development   Gives   Hope 

By  W.  A.  Doman 

London,  June  23 — From  profits  from 
its  various  interests  the  Oroville 
Dredging  Co.  has  paid  dividends  for 
several  years,  and  judging  by  the  opti- 
mism officially  expressed  a  period  can- 
not yet  be  put  to  the  company's  good 
fortune.  In  connection  with  a  scheme 
for  taking  over  the  Nechi  Mines,  which 
it  already  controls,  the  directors  of  the 
Nechi  company  say  that  the  Oroville 
company  is  now  paying  dividends  at 
the  rate  of  15  per  cent  per  annum  "and 
should  continue  to  do  so  for  many  years 
to  come,  based  upon  revenue  to  be 
derived  from  the  assets  controlled  by 
that  Company."  The  Oroville  company's 
interest  in  Pato  and  Nechi  is  shown  by 
the  following  figures  appearing  in  the 
reports  issued  a  few  days  ago. 

Dividends 
Nechi— 125,993  ordinary  received 

shares   of  10s £62,997 

Pato— 89,227  shares  of  £1, £93,616 

Following    is    a    comparison    of    the 
operations    of   the    two   mines    for    the 
twelve  months  ended   September  30. 
_  ,  Nechi  Pato 

Cubic  yds.  dredged  2,628,684     1,555,937 
Value  653,088        608,511 

Average   value   per 

cubic  yard,  cents  24.8  39.1 

Average   depth 

dredged,  feet  43.9  33.1 

Field  cost  per  cubic 

yard,  cents  6.40  11.33 

Other  expenses,   cents       3.63  4.65 

Total    production    cost 

per  cubic  yd.,  cents,       10.03  15.98 

There  are  many  notable  differences, 
value,  depth,  and  cost  standing  out 
prominently.  The  Oroville  Dredging 
Co.  is  now  offering  to  exchange  two  of 
its  own  £1  fully  paid  shares  for  seven 
Nechi  preference  shares  of  10  s.  each, 
fully  paid,  the  attraction  to  the  latter 
being  Oroville's  dividend  paying  with 
a  Free  market.  In  order  to  carry  out 
the  scheme  the  Oroville  company's 
capital  is  to  be  enlarged  from  £700,000 
to  £740,000.  The  Oroville  company 
also  owns  a  controlling  interest — 255,- 
000  shares  in  the  Columbian  Corpora- 
tion, which  is  working  the  Col 
mine.  The  ore  reserves  at  this  mine 
are    estimated    at    300,000    ton 

i  level,  of  an  average  value  of 
from  $6   to   \  -  .vith   probable 

ore    between    the    .'ird    and    4th    leveli 
amounting  to  70,000  tons  of  an  average 

value  of  from  $8  to  $10  pea  ton.    With 

an  exti  r   -;;,   per  cent  II 

timnt.'i  to  cover  working  costs  Includ- 
ing development,  and  on  the  comple- 
tion of  the  300-ton  mill  an  annual 
profit  of  £70.000  to  £100,000 
timntod.  In  connection  with  this 
ty  an  expenditure  of  £100,000  is 
anticipated,     and     arrangements     have 


been  made   to  borrow  this  sum   on  ad- 
vantageous terms. 

A  good  deal  of  interest  is  being 
taken  at  the  moment  in  Falcon  Mines 
(Rhodesia)  from  which  encouraging 
development  is  reported.  An  auxiliary 
shaft  is  being  sunk  from  No.  12  level 
to  No.  14  level,  artd  between  40  ft. 
and  50  ft.  down  reef  appears,  part  of 
which  is  dipping  through  the  shaft. 
The  shaft  seems  to  have  been  sunk 
through  about  30  ft.  of  reef,  and  "an 
average  sample"  assays  5  dwt.  gold, 
9  dwt.  silver,  and  1J  per  cent  copper 
equal  to  33  s.  4  d.  over  65  in.  exposed. 
At  the  end  of  June,  1921,  the  reserves 
of  417,000  tons  of  sulphide  ore  were 
valued  at  44  s.  7  d.,  while  there  were 
52,000  tons  of  lower  grade  stuff  at  32  s. 
8  d.  per  ton. 

Johannesburg  Letter 

Production  Statistics  for  April  Indicate 
Rapid  Return  to  Normal  Operat- 
ing  Basis 

By  John  Watson 

Johannesburg,  May  30 — The  value  of 
the  gold  produced  in  the  Transvaal  for 
April  showed  a  drop  of  nearly  £1,000,- 
000  in  value  as  compared  with  that  of 
December,  1921.  The  comparison  of 
individual  mines  is  instructive  as  show- 
ing to  what  extent  the  operations  of 
gold-winning  are  being  resumed: 

i  ruber.  April, 
Company                               1921  1922 

Oz.  fine  gold 

Aurora    West 2.917  2,135 

-I      22.594  14,201 

p    34.288  27,088 

ited     I-ingrlaagte.  .12,686  7,742 

Cons.  Main  Reef 17.788  13,039 

Crown    Mines 44.44U  43,988 

Durban   R.  Deep 8.699  8.183 

E.   R,   P.  U 32.371  22,997 

Perrelra    Deep 7.219  4,464 

Geduld     17.065  1S.7S  l 

''..■Minimis   Deep 13.332  10,160 

Government   Areas 59.998  47.283 

Knight  Central 6,883  4,778 

rte    Kstate l 

dsvlel    1,198  No  return 

nd  Charlton 8.618  6.895 

B    2S.fi4ii  20,700 

p    82,997  20.561 

Cast     10,499  8.136 

x.  m    Sfodderronteln is. 441  28.801 

Mew   Goon     3.908  3,390 

New  Primrose   5.122  3.283 

New    Eleinfonteln 13.393  6,846 

New  Unified 2.545  1,826 

11.859  11,481 

Randfonteln     33.788 

R ns,„,    8,772  4.417 

Robinson    Deep    18.897        13.221 

it    C    M     R 3,669 

Rose  Dee  1 .      13.109  9,882 

and   Jack    14.203 

18,813 

Van   Ryn  I  9.851 

..    Deep    

15.123  11.796 

nd  Cons 

Wltwati  1   ra  id  1 1,189  1,4  18 

\\  Itwatersrand  1  »eep l". 393  I  1 10 

Wolhuter   7 . 7 r. 7  6.31.1 

1,991 

Hlvmi's  l.vd.-nliurB    1,468  1,676 

I 



The  position  U  regards  native  mine- 
workers  is  rapidly  improving.  At  the 
beginning  of  April  126,881  "boye"  were 
at  work;  by  the  end  of  April  this  figure 
was  increase, 1  to  139,072.  By  May  10, 
another  8,000  has  been  added  to  the 
lahor  foree  on  the  gold  mines.  The 
number  of  natives  employed  on  the  gold 
mines   in  December  last  was   1  , 
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Nickel     Plate     Mill     Near     Hedley     Is 

Started  Again — Rambler-Cariboo 

Lessee  Ships  Concentrate 

Regularly 

Three  Forks — A.  W.  Cameron,  les- 
see of  the  Rambler-Cariboo  mine,  has 
shipments  underway  to  Trail  smelter, 
following  resumption  of  milling  opera- 
tions. It  is  likely  that  production  will 
be  maintained  for  the  balance  of  the 
season. 

Sandon — Silversmith  Mines,  Ltd.,  is 
producing  at  capacity,  with  the  mill 
output  averaging  500  tons  per  month. 
Upwards  of  100   men   are   employed. 

Revelstoke — -Drilling  for  oil  has 
started  at  Hall's  Landing,  on  the  Co- 
lumbia River,  a  few  miles  south  of  here. 
The  company  undertaking  the  ex- 
ploration work  is  known  as  Atlas  Pe- 
troleum Co.,  and  is  financed  by  coast 
and  local  capital. 

Kaslo  —  International  Royalty  & 
Leasing  Co.,  in  which  Kaslo  and  Spo- 
kane capital  is  interested,  has  been 
formed  with  the  object  of  acquiring 
and  developing  mining  properties  along 
the  South  Fork  of  Kaslo  creek,  and  in 
the  Slocan.  It  is  understood  that  the 
first  mining  properties  acquired  were 
the  Flint,  Index  and  Revenue  groups,  all 
of  which  have  been  inactive  for  two 
years.  Head  offices  of  the  company 
are  in  Spokane. 

Kimberley — Preliminary  work  on  the 
big  concentrator  to  be  erected  by  the 
Consolidated  M.  &  S.  Co.  for  the  mill- 
ing on  Sullivan  mine  ores,  is  under 
way. 

Rossland — Appearance  of  the  War 
Eagle,  Centre  Star,  and  other  big 
structures  and  shaft  houses  of  the  Con- 
solidated company  mines  here  is  be- 
ing greatly  improved  by  long-deferred 
coats  of  paint.  Some  concrete  work 
is  being  done  around  the  shaft  houses 
also. 

Hedley— The  40-stamp  mill  at  the 
Nickel  Plate  mine,  which  was  closed 
early  in  the  fall  of  1920,  has  been  put 
into  operation  again.  The  Nickel  Plate 
has  been  one  of  the  best  gold-pro- 
ducing mines  in  the  province.  Devel- 
opment work  at  the  mine  was  com- 
menced early  in  the  present  year,  and 
it  is  expected  that  milling  operations 
will  be  continued.  The  mill  la  crushing 
about  200  tons  daily,  and  sixty  men 
Bre  employed  at  mine  and  mill.  The 
Company  expects  to  spend  abor. 
000  in  diamond  drilling  during  the  pres- 
ent  year. 

Nelson — W.  V.  Williams,  at  one 
time  mine  superintendent  for  the 
Granby  company  and  now  manager  for 
Tovinee  Mines,  Ltd.,  baa  made  a 
thorough  examination  of  the  lat  tor's 
property  and  together  with  W.  E. 
Zwicky,  president  of  the  company,  has 
laid  out  a  plan  for  the  development 
of  the  mine.  The  46-ft  winze  on  the 
cast  orebody  is  to  be  sunk  to  the  100- 
ft.    level.     A   three-compartment   shaft 
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is  to  be  started,  and  when  this  reaches 
the  100-ft.  level,  drifting  will  be  started 
to  connect  with  the  winze.  A  hydro- 
electric plant  is  to  be  erected  on  Kaslo 
Creek,  and  will  have  sufficient  capacity 
to  supply  all  the  power  required  at 
both  mine  and  mill.  The  mill  will  be 
started  early  in  August,  and  the  zinc- 
blende,  which  in  the  past  has  been  al- 
lowed to  run  away  with  the  tailings, 
will  be  saved  by  flotation.  Blende  is 
the  predominating  mineral  in  the  ore, 
and  preliminary  tests  indicate  that  the 
zinc  concentrate  will  net  the  company 
about  $15  per  ton  under  the  new  sched- 
ule at  Trail. 

Stewart. — C.  A.  Banks,  consulting 
engineer  of  the  B.  C.  Silver  Mines, 
Ltd.,  has  returned  from  London,  where, 
it  is  understood,  financial  arrangements 
have  been  made  for  development.  The 
Selukwe  Gold  Mining  Co.,  of  the  Rand, 
South  Africa,  owns  a  two-third  inter- 
est in  this  company,  the  remaining 
third  being  owned  by  the  Premier  Gold 
Mining  Co.,  which  bought  out  the  inter- 
ests owned  by  O.  B.  Bush  and  Grant 
Mahood  last  fall.  The  B.  C.  Silver 
Mines'  claims  adjoin  the  Premier  prop- 
erty on  the  north. 

The  bullion  plant  for  working  up  the 
precipitate  from  the  cyanide  plant  at 
the  Premier  mine  has  been  completed, 
and  the  first  consignment,  weighing 
about  800  lb.,  has  been  shipped  from 
the  mine.  The  Premier  company  is 
about  to  erect  a  number  of  bunga- 
lows  for  its   married   employees. 

Trail.- — Ore  shipments  received  at 
the  smelter  during  the  second  week  in 
June  totaled  8,117  tons,  of  which  7,- 
193  tons  came  from  the  company's 
own  mines.  The  other  shippers  were: 
Bell,  Beaverdell,  42  tons;  Highland, 
Ainsworth,  87  tons;  Quilp,  Republic, 
]06  tons;  Sally,  Beaverdell,  37  tons; 
Silversmith,  Sandon,  452  tons;  Silver 
Horde,  Ainsworth,  17  tons;  Silver 
Standard,  New  Hazelton,  40  tons;  Sur- 
prise, Republic,  104  tons;  and  White- 
water, Retallack,  39  tons. 

ONTARIO 

Vipond  Seeks  $250,000  for  Development 

— New    Hydro-electric    Power    for 

Porcupine  Expected  by  Year  End 

Cobalt — The    McKinley  mill   is    now 

treating    4,000    tons    per    month,    with 

heads  running  13  to  14  oz. 

Crosscutting  on  the  400  level  of  the 
Genessee  has  resulted  in  the  discovery 
of  several  small  veins,  some  of  which 
carry   silver. 

Kirkland  Lake — Boston-McRae  will 
shortly  start  work  on  its  Gull  Lake 
claims    in    Lebel    Township. 

During  May  the  Lake  Shore  mill 
treated  2,212  tons,  and  recovered  $40,- 
834,  or  an  average  of  $18.36  per  ton. 
This  is  the  lowest  average  recovery  per 
ton  made  in  any  month  during  the  pres- 
ent year. 

The  Harvey-Kirkland  Mines,  Ltd., 
is  the  name  of  a  new  company  having 
a  capital  of  5,000,000  shares  of  $1, 
which  will  undertake  development  of 
the  Harvey  claims. 


Lightning  River  Gold  Mines  is  meet- 
ing with  good  results  in  its  campaign 
for  further  development  work. 

Porcupine — The  committee  of  direc- 
tors of  the  Vipond,  who  were  given 
the  task  of  finding  means  of  raising 
money  to  continue  operations'  after  the 
present  finances  are  exhausted,  will 
meet  on  July  7.  No  definite  source  of 
money  has  yet  come  to  light.  Approx- 
imately $250,000  is  the  amount  needed 
to  put  the  mill  in  shape  and  complete 
development  work  according  to  present 
estimates. 

During  May  the  Dome  Mines  treated 
28,400  tons  and  produced  $325,000,  an 
average  of  $11.40  per  ton.  Costs  were 
approximately  $5  per  ton. 

Work  on  the  hydro-electric  power 
development  below  Sturgeon  Falls  is 
being    rushed    and    unless    any    unex- 


Russian  Soviet  Government 

To  Stop  Exploitation  of 

Siberian  Mines 


Moscow,  June  26. — It  is  reported  that 
the  government  intends  to  stop  the  ex- 
ploitation of  all  Siberian  gold  mines,  as 
the  state  is  unable  to  provide  food  for 
the  workers. 


CALIFORNIA 

Platinum  in  Hayfork  District — Work  at 

Oro   Mine — Prospecting   for   Oil 

Near  Oakland 

Special  Correspondence 

San  Francisco. — The   Security   Trust 

Co.  and  Bert  McBride  have  brought  suit 

in  the  Superior  Court  at  Redding,  Cal., 

to  foreclose  on  a  trust  deed  given  by 


A  shaft  of  the  Kennedy  Mining  &  Milling  Co.,  Jackson,  Calif.,  and 
shaft  of  the  Argonaut  Gold    Mining  Co.  in  the  background 


pected  setbacks  are  met  with,  Por- 
cupine mines  will  be  able  to  obtain 
power  from  this  source  before  the  end 
of  the  year.  The  new  plant  is  ex- 
pected to  supply  an  additional  7,000 
hp.,  of  which  Mclntyre  has  first  call 
on  50  per  cent. 

Funds  are  being  supplied  for  the 
further  development  of  the  Herrick 
property  in  the  Shining  Tree  district. 
It  is  proposed  to  sink  the  shaft  to 
500  ft.  and  do  2,000  ft.  of  lateral  work 
on  the  several  levels. 

Toronto — The  Canadian  government 
has  issued  a  proclamation  extending 
the  embargo  on  the  export  of  gold 
coin,  gold  bullion  and  fine  gold  bars, 
which  terminates  July  1  for  another 
year.  The  proclamation  is  issued  under 
an  act  passed  three  years  ago  autoriz- 
ing  the  continuance  of  the  measures 
taken  during  the  war  to  prohibit  the 
export  of  gold. 


the  Afterthought  Copper  Co.  in  1912 
to  secure  the  payment  of  $800,000  in 
6  per  cent  bonds. 

The  discovery  of  small  amounts  of 
platinum  in  the  Hayfork  district,  near 
Weaverville,  Trinity  County,  has  led 
to  an  influx  of  prospectors.  Success- 
ful work  on  a  small  scale  is  being 
done. 

A  1,000-ft.  tunnel  is  to  be  driven  at 
the  Oro  mine,  near  Downieville,  to  in- 
tercept the  vein  at  depth.  The  work 
is  expected  to  take  over  a  year.  A 
wagon  road  from  Downieville  is  un- 
der construction  and  additional  mine 
equipment  is  being  installed. 

New  equipment  has  been  found  to  be 
needed  for  the  satisfactory  develop- 
ment of  the  Normandie  mine,  Grass 
Valley.  Prompt  sinking  of  the  1,000-ft. 
shaft  will  now  be  assured.  The  prop- 
erty is  being  financed  by  Mack  Sen- 
nett  and  associates. 
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ARIZONA 

Ray   Hercules  Mill  Will  Be  Enlarged- 
Five   Furnaces   in   Blast   at   Copper 
Queen    Smelter    at    Douglas 

By  J.  H.  McClintock 

Ray — Ray  Hercules  Mines,  Inc.,  has 
started  the  rehabilitation  of  its  Ray- 
Hercules  property.  It  will  enlarge  the 
mill  to  a  capacity  of  1,800  tons  per 
day,  with  some  changes  in  its  equip- 
ment. The  company  has  207  acres  of 
ground,  within  which  is  reported  the 
development  of  3,744,000  tons  of  ore, 
said  to  average  2.43  per  cent  copper. 
The  overburden  averages  257  ft.;  the 
orebody  is  said  to  average  about  73  ft. 
in  thickness.  The  main  shaft,  862  ft. 
deep,  is  well  equipped;  ore  is  hoisted 
by  skips  from  stations  to  which  haul- 
age is  by  electric  locomotive.  The  mill 
is  at  Hercules,  about  seven  miles  away. 
It  shut  down  in  April,  1920.  It  is  said 
to  have  made  extraction  of  from  75  to 
83  per  cent,  producing  concentrate  that 
ran  over  27  per  cent.  There  was  gross 
production  of  about  5,000,000  lb.,  the 
largest  month  returning  800,000  lb. 
Under  the  new  arrangement  there  is 
expectation  of  a  monthly  product  of 
2.000,000  pounds  with  mining  and  mill- 
ing costs  expected  to  approximate  $5 
per  ton. 

Miami — The  Miami  Copper  Co.  is  re- 
ported to  be  preparing  for  "extensive 
expansions  and  additions,"  of  which  no 
details  have  been  given.  The  company 
is  employing  1,300  men,  about  a  maxi- 
mum force. 

Bisbee — According  to  the  announce- 
ment of  General  Manager  J.  C.  Green- 
way,  the  designing  of  the  new  mill  of 
the  New  Cornelia  company  at  A  jo  will 
be  in  the  hands  of  H.  Kenyon  Burch. 
Excavation  will  be  started  within  a  few 
months  and  there  is  expectation  that 
the  plant  will  be  in  operation  in  fourteen 
months.  It  will  have  capacity  of  5,000 
tons  per  flay,  with  concentrate  output 
monthly  representing  about  3,300,000  lb. 
of  copper.  The  concentrates  are  to  be 
shipped  to  the  Calumet  &  Arizona 
smelter  at  Douglas,  if  satisfactory 
freight  arrangements  are  made.  Other- 
reverberatory  might  be  built  at 
Ajo.  Development  work  has  opened 
immense  bodies  of  low-grade  sulphide 
milling  ore. 

Douglas — At      the      Copper      Queen 

smelter  are  being  operated   three  blast 

furnaces   and   two   reverberatoriet   with 

Ion   "f  about    10,000,00(1    II.     pa 

month.       Concentrates     arc     being     rc- 

!Uma    mill     at 

i ;  and  from   the   phelp     Dodge 

branch,  which   is  operating  one 
section     of     the     No.     6    mill. 
100,000  lb-  b 

Tombstone — Operation     of     a     small 
null    on    a    lease   of    the    North 
•     I    .in!.    • 
ing   600    OS.    of    silver   a   week. 
such  mills  arc  proving  successful  in  the 
Tomb"' 


NEVA  1 1  \ 

L'nited    Comstock   Plant    Scheduled    for 

Completion     in     August — Tonopah 

Bullion    Shipments   Total 

$310,000  in  Fortnight 

Virginia  City — Construction  work  on 
the  milling  plant  of  the  United  Com- 
stock Mines  Co.  at  Gold  Hill  continues 
normal.  The  crushing  plant  will  be 
completed  early  in  August  and  the 
cyanide  plant  late  in  August.  Mine 
conditions  are  satisfactory  and  the  min- 
ing plant  is  about  completed. 

Leadville — The  Leadville  Mines  Co. 
is  mining  and  milling  40  tons  of  ore 
daily.  Concentrates  average  200  oz. 
silver  and  35  per  cent  lead.  Three 
carloads  of  concentrate  have  been 
shipped  during  the  past  month.  On 
the  400  level,  which  is  the  deepest  level 
of  the  mine  and  600  ft.  below  the  sur- 
face, the  vein  continues  to  produce 
good  ore. 

Mina — At  the  Mabel  mine,  operated 
by  the  West  End  Consolidated,  the 
shaft  has  reached  a  depth  of  185  ft. 
below  the  tunnel  level.  A  station  will 
be  cut  at  200  ft.  and  crosscutting 
started.  Ore  shipments  to  the  West 
End  mill  at  Tonopah  will  be  started 
in   July. 

Argentite  — The  first  payment, 
amounting  to  $15,000,  has  been  made 
on  the  Mohawk  group  of  claims  in  this 
district.  The  main,  shaft,  on  the  vein. 
is  200  ft.  deep  and  lateral  work  is  be- 
ing done  on  this  level.  Preparations 
are  being  made  to  sink  the  shaft  to 
the  500  level. 

Tonopah — Bullion  shipments  from  this 
district,  representing  the  first  15  days 
operations  in  June,  are  as  follows: 
Tonopah  Belmont  $107,000,  West  End 
$85,600,  Tonopah  Extension  $68,000. 
No  report  has  been  issued  by  the  To- 
nopah Mining  Co.  as  yet  but  their  reg- 
ular shipment  should  be  about  as  usual, 
or  above  $50,000.  This  makes  produc- 
tion for  the  first  half  of  June  about 
$310,0011    in   gold   and   silver. 

COLORADO 
Cresson    Consolidated    Disburses    $122,- 
000 — Vindicator  Leased  to  United 
Gold   Mines  Pending  Ratifica- 
tion   of    Sale 

■  ■rrespondent 

Cripple     Creek.— The     Cresson    Con- 
olidated  Gold  Mining  Co.  has  d 
a    regular   quarterly   dividend    of    10c. 
ire  payable  July  L0,     The  divi- 
dend amounts  to  $122,000.     The  mine  is 
aid    to   In'    in    better   physical    condition 
than    at    any    time    for    the    past    three 

A  promising  orebody  was  recently 
struck  in  a  crosscut  off  the  2,600  '  I 
tion  of  the  Portland  shaft.  It  is  be- 
lieved    to     be     the  '     which 

yielded    bo    handsomely    on    the     1,400 

level. 

pedal  meeting  of  the  stockhold- 
i'     the     Vindicator    Consolidated 

Gold    Mining    I  ...  ailed    for 

July    is.   to   approve   the    tale   of   the 
Cripple    Creek    holdings    of    ti 
pany  to  the  United  'odd  Min<     Co   for 


500,000  shares  of  its  treasury  stock. 
Pending  the  ratification  of  the  sale,  the 
Vindicator  property  has  been  turned 
over  to  the  United  Gold  Mines  Co.  un- 
der a  ninety-day  lease  on  a  royalty 
basis. 

E.  E.  Quentin,  of  Denver,  former 
president  of  the  Isabella  Mines  Co., 
has  taken  over  the  Cripple  Creek  hold- 
ings of  that  company  which  were  re- 
cently sold  at  sheriff's  sale  and  will 
reorganize  the  company.  It  is  an- 
nounced that  Isabella  stockholders  will 
be  afforded  an  opportunity  to  partici- 
pate in  the  reorganization  on  a  favora- 
ble basis. 

There  is  a  shortage  of  good  miners 
in  the  district  both  on  company  ac- 
count and  with  lessees.  While  not 
acute  at  this  time,  operators  are  ap- 
prehensive that  increased  activity  in 
the  mines  throughout  Colorado  and  ad- 
joining states  may  seriously  affect  op- 
erations. 

Breckenridge. — The  dredge  formerly 
owned  by  the  French  Gulch  Gold 
Dredging  Co.  was  recently  sold  to  the 
Florence  Gold  Dredging  Co.  of  Den- 
ver. The  plant  is  being  overhauled 
preparatory  to  resumption  of  opera- 
tions. H.  W.  Wade  has  been  appointed 
superintendent. 

WASHINGTON 

Deposit  of  Ochre  and  China  Clay   Be- 
ing Developed  Near  Deer  Park — 
Gladstone    Mountain    Mine 
Ships  Good  Lead  Ore 

Deer  Park. — American  Ochre  Co. 
has  been  investigating  a  bed  of  high- 
grade  China  clay,  together  with  de- 
posits of  sienna,  ochre  paint,  and  kal- 
somine  material.  Drilling  has  shown 
the  area  covered  to  be  more  than  100 
acres;  it  determined  a  large  tonnage 
of  material  to  exist  in  beds  several 
feet  thick.  It  is  likely  a  plant  will  be 
constructed  shortly  and  a  marketing 
organization    perfected. 

Chewelah  —  The  concentrator  of 
l'nited  Silver-Copper  Mining  Co.  re- 
sumed operations  the  end  of  the  first 
week  in  July. 

Mead— The  $60,000  plant  of  West- 
ern materials  Co.,  situated  between  t hi-= 
point  and  Hillyard.  is  now  in  active 
operation.  The  product  is  magnesite 
"chips"  for  use  in  manufacture  ..f 
in  building  material,  and  tnag- 
ement,  Crude  magnesite  and 
I  magnesite  is  brought  to  the 
plant  from  the  company's  quarry  and 
calcining  plant  near  Valley. 

Keller         The      Addison      Coppi 

which     has     been     developing    mining 
i  ropert]   in  this  vicinity  for  ■  number 

of    year-,    plana    to   ship    this   summer. 
Northporl      A    small    crew    is    sinking 

on    No.    2   ore   chimin  y   at    Gladstone 

Mountain   mine,   and   the   ore   taken  out 

ie  sMppad,     Several  extra  men 

Will   be    put    on    shortly    to   run   a   CrOM 

cut  to  the  No.  7  chimney.     Recent  ship 

to    the    Hunker    Hill    smelter    r.r, 

as  high  as  78  per  cenl  lead,  wi( 

silver,   netting   the   company   about   $50 

•on. 
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UTAH 

Utah    Consolidated    Mill    Started— Will 
Treat   1000  Tons  Daily     by   Flota- 
tion— Park     City     District     Is 
Active 

By  Our  Special  Correspondent 

Bingham — The  new  mill  of  the  Utah 
Consolidated,  situated  at  Tooele  a  short 
distance  from  the  International  smelt- 
er, and  which  started  operation  the 
beginning  of  June  is  giving  excellent 
results,  and  will  gradually  be  brought 
up  to  its  capacity  of  1,000  tons  daily. 
The  mill  is  a  Callow  pneumatic-flota- 
tion plant,  and  was  designed  and  built 
by  the  General  Engineering  Co.,  of  Salt 
Lake  City.  Ore  is  sent  from  the  mine 
at  Bingham  to  the  mill  by  aerial  tram- 
way over  a  distance  of  four  miles  and 
this  is  stored  in  a  storage  bin  of  1,200 
ton  capacity. 

The  Bingham-Galena  company,  which 
represents  a  consolidation  of  the  old 
Silver  Shield  and  neighboring  property 
in  Bingham,  is  understood  to  have  taken 
an  option  on  the  Bone  group  of  claims 
in  Park  City,  adjoining  the  Glen  Allen, 
and  situated  about  2,000  ft.  from  the 
Park-Utah.  The  company  has  just 
levied  an  assessment  of  ic.  per  share. 
Alta — The  Wasatch  Mines  is  ship- 
ping four  or  five  cars'  of  ore  weekly 
to  the  loading  station  at  Wasatch. 

Salt  Lake  City— The  Alta  Tunnel  & 
Transportation  Co.,  operating  in  Big 
Cottonwood  Caiion,  has  its  twenty- 
fourth  car  of  ore  at  the  Murray 
smelter,  awaiting  settlement. 

Park  City — Shipments  for  the  week 
ended  June  24  amounted  to  4,896  tons 
as  compared  with  4,523  tons  the  week 
preceding.  Shippers  were:  Ontario, 
2,190  tons;  Silver  King  Coalition,  1,- 
183;  Park-Utah,  974;  Judge,  Daly,  and 
Daly  West,   549   tons. 

The  Park-Utah  has  over  forty  teams 
employed  in  hauling  ore  on  the  road 
from  the  mouth  of  the  Ontario  tunnel 
to  the  railroad  at  Heber  City.  The 
increasing  output  by  this  new  producer 
and  the  increase  of  activity  in  the 
eastern  part  of  the  district  makes  it 
likely  that  the  railroad  will  be  extended 
to  the  mouth  of  the  Ontario  tunnel,  and 
the  haul  to  Heber  City  eliminated.  In 
this  regard,  it  is  reported  that  the 
Union  Pacific  and  Denver  &  Rio  Grande 
railroads  have  checked  over  surveys 
previously  made  to  the  eastern  end  of 
the  Park  City  district.  In  general  the 
tonnage  from  almost  all  of  the  produc- 
ing mines  of  the  district  is  increasing, 
a  notable  example  being  the  Silver 
King  Coalition,  which  during  the  week 
ended  June  24  shipped  400  tons  more 
than  it  did  the  week  preceding.  New 
companies  are  being  formed  to  exploit 
new  territory,  and  more  work  is  being 
done  throughout  the  district.  Miners 
are  in  demand,  and  houses  and  rooms 
are  hard  to  obtain. 

Eureka — Tintic  shipments  for  the 
week  ended  June  24  amounted  to  151 
cars.  Shippers  were:  Chief  Consoli- 
dated, 50  cars;  Tintic  Standard,  33; 
Iron  Blossom,  15;  Grand  Central,  12; 
Colorado,  8;  Victoria,  7;  Eagle  &  Blue 
Bell,    6;     Mammoth,    3;     Tintic    Drain 


Tunnel,  3;  Gemini,  2;  Eureke  Hill,  2; 
Swansea,  2;  Bullion  Beck,  2;  Centennial- 
Eureka,  2;  Dragon,  1;  Dragon  (Fuller's 
earth),  1;  Sioux,  1.  The  recently 
declared  dividend  of  5c.  per  share  by 
the  Tintic  Standard  amounts  to  $58,- 
130.  The  physical  condition  of  the 
mine  is  reported  to  be  much  better, 
and  the  mill  is  stated  to  be  making  a 
large  recovery.  The  second-class  ore  will 
be  gotten  out  of  the  way  as  rapidly  as 
possible,  so  as  to  allow  a  larger  output 
of  ore  of  shipping  grade. 

IDAHO 

Fire  Destroys   Pump  House  and  Inter- 
rupts Mining  at  Talache — Success 
ine  in  Coeur  d'Alene  Opens 
New  Orebody 

Special  Correspondence 

Talache  —  Fire  of  unknown  origin 
broke  out  at  the  Talache  Mines,  Inc., 
camp,  on  the  evening  of  Monday,  June 
26.  Before  it  could  be  checked  the 
pump  house  was  destroyed  and  some  of 
the  equipment  put  out  of  commission. 
The  building  loss  has  been  put  at  $800, 
but  some  of  the  machinery  had  to  be 
replaced,  and  several  days'  cessation 
of  mining  operations  was  necessary. 

Clark's  Fork — After  driving  1,450 
ft.  from  its  portal,  the  long  tunnel  at 
the  Clarinda  mine  encountered  a  wide 
fault,  which  gave  considerable  trouble 
because  of  its  being  filled  with 
a  very  soft  material  that  caved.  It 
was  thought  at  first  that  it  might  be 
the  vein  for  which  the  tunnel  was  being 
driven,  but  after  driving  through  it  a 
strong  vein  was  cut  showing  eight  feet 
of  mineralized  quartz  and  some  gouge. 
Adair  —  Engineer's  estimates  are 
that  the  long  tunnel  of  Montana-Idaho 
Copper  Co.,  which  has  been  continued 
without  serious  interruption  for  about 
two  years,  will  be  at  a  point  directly 
underneath  the  old  shaft  workings  by 
the  end  of  the  first  week  in  July.  When 
that  point  is  reached  it  is  planned  to 
crosscut  both  north  and  south  with  a 
view  to  cutting  through  the  vein  sys- 
tem. 

Coeur  d'Alene — A  stringer  of  ore 
a  half  inch  thick  in  the  west  wall  of 
the  shaft  station  on  the  700  tunnel 
level  leading  into  virgin  ground  in  the 
Success  mine  has  been  followed  80  ft. 
and  in  that  distance  has  widened  into 
an  oreshoot  of  undetermined  width,  but 
which  more  than  fills  the  face  of  the 
drift.  The  ore  is  both  lead  and  zinc 
and  makes  an  average  of  30  per  cent 
mineral  content.  The  ore  is  west  of 
the  shaft  on  the  opposite  side  from  the 
productive  area.  In  fact,  the  ground  in 
which  this  ore  shoot  is  being  developed 
has  heretofore  been  classified  as  mon- 
zonite  and  therefore  regarded  without 
mineral  possibilities.  This  work,  how- 
ever, has  demonstrated  that  the  for- 
mation is  Burke  quartzite  in  which  the 
mineral  deposits  of  the  Coeur  d'Alene 
district  are  generally  found.  The  Suc- 
cess mine  has  been  idle  for  the  past 
three  years  on  account  of  low  price  of 
zinc,  together  with  the  high  cost  of 
mining  in  the  lower  shaft  levels.     The 


discovery  of  this  new  ore  shoot  is  im- 
portant. 

In  driving  a  crosscut  to  gain  more 
convenient  access  to  the  upper  work- 
ings of  the  Morning  mine,  owned  by 
the  Federal  Mining  &  Smelting  Co., 
lessees  cut  a  vein  about  200  ft.  south 
of  the  Morning  vein  and  parallel  to  it, 
which  promises  to  add  immensely  to  the 
value  of  their  lease,  and  also  to  prove 
a  big  additional  asset  to  the  Morning 
mine.  The  vein  where  cut  is  25  ft. 
wide,  made  up  of  stringers  and  bunches 
of  lead-silver  ore.  A  sample  assay 
from  one  of  the  stringers  returned  65 
per  cent  lead  and  45  oz.  silver. 

The  Paragon  Consolidated  Mining 
Co.,  control  of  which  is  owned  in  St. 
Paul,  will  extend  the  electric  power 
line  of  the  Washington  Water  Power 
company  to  the  mine,  the  work  to  be- 
gin about  July  1.  The  company  has 
a  mill  of  100  tons  capacity,  which  has 
recently  started  running  on  lead-sil- 
ver and  zinc  ore. 

A  representative  of  an  eastern  com- 
pany engaged  in  the  manufacture  of 
radio  equipment  recently  purchased  800 
lb.  of  extremely  pure  lead  ore  from  the 
Jack  Waite  mine  to  be  used  as  a  detec- 
tor in  the  cheaper  apparatus. 

SOUTHEAST    MISSOURI 

Revival  Noted  in  "Disseminated  Lead" 

District — Deeper   Shafts 

to   Be   Sunk 

St.  Louis — The  excellent  price  fox- 
lead  that  has  prevailed  for  the  past 
month  has  stimulated  activity  in  the 
disseminated-lead  belt  and  has  resulted 
in  a  general  increase  in  wages  of  10 
per  cent  throughout  the  district.  The 
No.  4  mill  of  the  Federal  Lead  com- 
pany, which  has  a  capacity  of  4,000 
tons  and  has1  been  shut  down  for  about 
two  years,  is  being  repaired  and  is  ex- 
pected to  start  up  on  September  1. 
The  Federal  company  has  leased  the 
Doe  Run  shaft  No.  11  at  the  old  Lud- 
ington  mine  and  will  use  this  for  drift- 
ing to  an  orebody  on  the  north  side  of 
the  Farmington  road. 

The  National  Lead  Co.  has  let  a  con- 
tract for  sinking  a  shaft  on  the  large, 
low-grade  orebody  on  the  Pirn  tract, 
two  miles  southeast  of  Elvins,  which 
will  be  about  870  ft.  deep.  This  will  be 
the  deepest  shaft  in  the  district  and 
the  upper  half  will  be  in  the  "Potosi" 
formation,  which  latter  had  been  re- 
garded by  the  Missouri  Geological  Sur- 
vey as  forming  a  prohibitive  cap  or 
cover  for  orebodies  in  the  lower  or 
"Bonne  Terre"  horizon.  As  this  ore- 
body  is  said  to  be  exceptionally  large, 
it  presents'  gratifying  evidence  that  the 
earlier  ideas  of  Buckley  and  Buehler 
are  not  correct.  This  shaft  is  a  con- 
spicuous example  of  the  development  of 
the  district,  as  the  first  shafts  of  the 
disseminated  oi'ebodies  were  only  50  to 
200  ft.  in  depth.  Formerly  it  was  be 
lieved  that  if  disseminated  lead  did 
occur  at  a  greater  depth  than  200  ft. 
it  would  not  pay  to  work.  Within  the 
next  five  to  ten  years,  the  future  shafts 
will  probably  range  from  1,000  to  1,200 
ft.  in  depth. 
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MICHIGAN 
The  Copper   Country 
June  Shipments  Reached   10,000,000  lb. 
of  Copper — Mostly  Domestic  Busi- 
ness— Mayflower-Old  Colony 
Looks  Good 
By  M.  W.  Youngs 
Houghton — June     copper     shipments 
have  been  indicative  of  a   healthy  de- 
mand for  the  metal  and  it  is  believed 
official     figures     for     the     month     will 
approach   closely  those  of  May,  when 
10,000,000   lb.   was  shipped   out  of  the 
Lake  districts.     The  last  copper  cargo 


New  Baltic  shaft.  After  passing 
through  100  ft.  of  unusually  rich  ore, 
the  drift  got  into  vein  matter  of  in- 
different character.  After  proceeding 
20  ft.,  however,  the  ore  was  cut. 
Drifting  here  will  be  temporarily  aban- 
doned while  the  shaft  is  being  sunk 
an  additional  150  ft.  to  prove  up  the 
lode  at  greater  depth. 

WISCONSIN 

June  Production  of  Zinc  Concentrate 

Reached  1,400  Tons 

Platteville — June     production    of    60 

per  cent  zinc  concentrate  exceeded  the 


l'hnlo   by  Erring   Galtoway.   New    York 

ropper  in  a  Michigan  copper  mine 


out  for  June  totaled  3,200,000  lb.  The 
bulk  of  the  metal  has  gone  to  domestic 
buyers.  Detroit  particularly  has  been 
a  heavy  buyer.  But  little  export  busi- 
ness is  being  done  by  the  Lake  com- 
panies. 

Quincy  is  shipping  mass  copper  to 
its  smelter.  The  east  branch  of  the 
Pewabic  lode  continues  to  yield  much 
mass,  which  is  contributing  largely 
to  refined  copper  production.  No.  2 
shaft  is  the  greatest  source  of  mass 
copper. 

Mayflower-Old  Colony  drifts  on  both 
the  1,400  and  1,700  levels  continue  in 
commercial  copper  ground.  The  cop. 
per  content  is  fairly  good  acn 
breasts  of  the  drifts  and  although  the 
vein  changes  direction  at  times  the 
ire  having  no  difficulty  in  fol- 
lowing it.  The  drift  on  the  1,400  level 
will  shortly  be  turned  northward  to 
check  up  with  operations  in  the  bottom 
level.  The  showing  in  both  levels  is 
the  most  encouraging  in  the  history  of 
the  pro] 

Arcadian  Consolidated  is  again  in 
sensational  irround  in  its  south  drift 
on  the  1,100  ft.  or  bottom  level  of  the 


May  figures  by  200  tons,  the  tonnage 
recovered  by  roasting  and  magnetic 
separation  being  approximately  1,400 
tons.  The  Illinois  Zinc  Co.,  Peru.  111., 
and  the  United  Zinc  Smelting  Corpo- 
ration, Moundsville,  West  Va.,  were 
the  principal  buyers.  The  Grasselli 
Chemical  Co.,  Grasselli,  Ind.,  also  made 
a  small  purchase  of  200  tons  during 
the  month.  A  close  survey  of  the 
district  shows  a  surplus  of  about  4,000 
tons  of  60  per  cent  zinc  concentrate 
as  of  July  1.  The  market  for  zinc  con- 
centrates ranged  from  $3  to  $3.50 
during  June. 

The  Connecting  Link  Mining  Co.  neat- 
Cuba  City,  has  been  producing  about 
two  carloads  of  31  per  cent  zinc  con- 
centrates per  week. 

New  owners  of  the  Pacquette  mine 
near  Shullshurg  have  just  completed 
a  new  jig  and  will  be  a  steady  producer. 
This  mine  has  a  fine  showing  of  both 
lead   and   zinc   in   sight. 

The  Nightingale  Mining  Co.  near 
Leadmine  has  been  producing  about 
150  tons  of  26  pel  cent  zinc  concentrate 
per  week. 

The  Vinegar  Hill  Zinc  Co.  operating 
ith    Unity    mine     near    Galena 


produces  200  tons  of  45  per  cent  zinc 
concentrates  and  25  tons  of  lead  con- 
centrate per  week  and  its  Dale  mine 
near  Livingston  has  been  producing  250 
tons  of  25  per  cent  zinc  concentrate 
and  10  tons  of  lead  concentrate  per 
week. 

The  Middie  mine  owned  by  the 
Frontier  Mining  Co.  at  Benton  has  re- 
cently sold  the  entire  surplus  of  5,000 
tons  of  45  per  cent  zinc  concentrate  to 
the  National  Zinc  Separating  Co.  at 
Cuba  City.  This  mine  has  not  been 
producing  for  the  past  two  years  but 
had  accumulated  a  large  surplus  of  ore. 

MINNESOTA 
Mesabi  Range 
New    Equipment   for    Boeing    Property 
at  Hibbing  and  for  La  Rue  Prop- 
erty at  Nashwauk 

Hibbing — To  facilitate  the  loading 
of  ore  from  the  Boeing  property  this 
season,  the  Mesabi  Cliffs  Iron  Mining 
Co.  has  placed  another  shovel  with  a 
dragline  attachment  in  its  open  pit. 

The  Mahoning  Ore  &  Steel  Co.  has 
entered  the  shipping  list  of  ore  pro- 
ducers by  shipments  from  the  large 
Mahoning  open  pit.  Stripping  has 
been  in  progress  for  several  months 
and  under  the  present  plans  one  shovel 
will  continue  in  stripping  while  the 
other  shovels  will  load  ore. 

Total  weekly  shipments  from  the 
state-owned  mines  in  Minnesota  are 
showing  a  large  increase  each  week. 
The  last  week  in  June  shows  a  gain  of 
over  50,000  tons  with  total  shipments 
of  203,568  tons  divided  between  the  dif- 
ferent properties  as  follows:  Wood- 
bridge,  13,502  tons;  Wanless,  2,820 
tons;  Pilot,  816  tons;  Hill-Annex,  8,- 
736  tons;  Kevin,  1,100  tons;  Smith,  314 
tons;  Fay,  15,094  tons;  Missabe  Moun- 
tain, 156,800  tons  and  Leonidas,  40,- 
368  tons. 

Gilbert.— The  Elba  mine  has  been  re- 
opened by  the  Pickands  Mather  Co. 
This  property  is  worked  by  under- 
ground methods;  it  is  the  intention  of 
the  company  to  work  it  to  full  capacity. 

Nashwauk. — Preparations  have  been 
started  by  the  Cleveland  Cliffs  Iron 
Co.  for  the  shipping  of  its  stockpile  at 
the  Crosby  mine.  The  moving  of  this 
tonnage  requires  the  starting  of  the 
Crosby  concentrator  as  the  ore  is  a 
washable  product.  No  work  is  contem- 
plated in  the  open  pit  or  underground. 

The  M.  A.  Manna  Ore  Co.  has  re- 
sumed stripping  operations  at  its  La 
Rue  property.  One  Model  No,  300 
shovel  with  dragline  attachment  has 
been  placed  in  the  dirt  overburden, 
while  a  second  shovel  is  removing  a 
paint  rock  capping  lying  on  top  of  the 
ore.  It  is  not  anticipated  that  ore 
shipments  will  be  made  from  this  prop- 
erty  the   present   season. 

Chisholm. — The  Wellington  mine  has 
been  reopened  by  the  Oliver  Iron  Min- 
ing Co.  after  being  closed  for  over  a 
year.  It  is  expected  that  the  prop- 
irty  will  be  worked  to  its  full  capacity 
and  ship  ore  to  the  Minnesota  Steel 
Co.'s  plant  at   Duluth. 


July  8,  1922 


Engineering  and  Mining  Journal-Press 


79 


The  Present  Situation  at  the  Mines 

Lake  Superior  Iron  Ranges  Now  Active — Copper  Production 
Holding  Pace  Though  Affected  by  Labor  Shortage — Coal  Strike 
Without  Visible  Effect  on  Operations — Lead  Producers  Busy 

By  A.  H.  Hubbeli, 


IN  contrast  with  earlier  conditions,  activity  is  now  marked 
on  the  iron  ranges  of  the  Lake  Superior  district,  the 
establishing  in  June  of  ore  prices  for  the  season  at  a  figure 
50c.  under  that  of  1921  having  put  operations  on  a  definite 
basis.  Directly,  this  is  a  result  of  the  announced  reduction 
in  freight  rates'.  The  district  is  now  producing  at  about 
75  per  cent  capacity  and  it  is  likely  that  more  mines  will 
be  opened  as  additional  sales  of  ore  are  made. 

Elsewhere  the  freight  reduction  has  yet  been  without 
visible  result,  though  it  is  expected  to  stimulate  production 
in  many  districts  where  rates  have  not  already  been 
lowered. 

The  coal  strike  has  not  as  yet  affected  operations  but 
nervousness  is  indicated  in  some  districts  as  stocks  grow 
less  with  no  settlement  apparently  in  sight. 

Labor  shortage  is  reported  in  several  districts,  particu- 
larly at  Butte  and  in  the  Michigan  copper  country.  Wages 
have  been  generally  raised  in  the  southeast  Missouri  lead 
belt  but  no  other  recent  changes  are  reported. 

In  the  copper  camps,  practically  all  domestic  producers 
of  importance  are  in  operation.  Exceptions  are:  the  Phelps 
Dodge  branches  at  Tyrone  and  Clifton-Morenci  and  the 
companies  in  the  Shasta  region  in  California.  At  Butte, 
10,000  men  are  working  with  3,700  more  at  Anaconda  and 
Great  Falls.  Operations  in  Arizona  continue  as  of  late, 
save  that  New  Cornelia's  leaching  plant  is  about  to  run  at 
full  capacity.  At  Miami,  the  International  smelter  is  mak- 
ing copper  at  the  rate  of  16,500,000  lb.  a  month.  Greene 
Cananea  in  Sonora  will  resume  next  month. 

Elsewhere,  Granby,  Engels  and  the  two  producers  in 
Tennessee  are  operating  with  little  change. 

In  northern  Michigan  production  of  refined  copper  has 
decreased  somewhat  owing  to  labor  losses.  For  June  the 
total  was  43  per  cent  of  normal  or  9,500,000  lb.  (estimated) 
as  compared  with  11,550,000  for  May. 

In  Washington,  mining  is  gradually  reviving  from  the 
serious  depression  of  last  winter  and  is  now  about  30  per 
cent  of  normal  with  about  ten  companies  producing  reg- 
ularly and  shipping  to  Trail,  Tacoma,  or  Kellogg.  The 
Tacoma  smelter  is  running  at  half  capacity.  The  North- 
port  plant  remains  down.  Considerable  development  work 
is  being  done.  Similar  conditions  obtain  in  southern  Brit- 
ish Columbia.  In  northeastern  Oregon,  several  gold  and 
silver  producers   are   operating. 

The  improved  market  for  lead  and  zinc  has  bettered  the 
outlook  for  producers  of  these  metals.  In  the  Coeur  d'  Al- 
enes,  in  Idaho,  the  Hecla,  Morning  and  Bunker  Hill  com- 
panies are  producing  4,000,  5,000  and  6,000  tons  of  ore 
per  month,  respectively,  as  of  late,  all  other  operations 
yielding  an  additional  1,200  tons.  The  Tamarack  &  Custer 
and  the  Hercules  mines  are  about  to  resume  work,  which 
is   expected   to   create   a  temporary   labor   shortage. 

In  Utah,  ore  shipments  in  general  have  increased  owing 
to  better  roads  and  the  higher  price  for  lead.  Park  City's 
output  is  much  larger  than  in  a  long  time,  shipments  in 
June  amounting  to  17,223  tons,  including  11,475  tons  of 
siliceous  silver  ore  and  tailings  shipped  by  Ontario  Silver. 
Bingham  is  producing  at  the  monthly  rate  of  about  16,000 
tons  of  concentrating  and  shipping  lead  ores,  aside  from 
the  output  of  Utah  Copper  which  is  mining  over  15,000  tons 
of  copper  ore  per  day.  Tintic's  production  continues  over 
31,000  tons  monthly.  The  Midvale  smelter  is  running  three 
lead  furnaces  and  one  on  matte,  Murray  four  lead  furnaces, 
and  the  International  at  Toole  has  one  reverberatory  on 
copper  and  has  just  started  its  lead  furnaces. 

In  the  Wisconsin  zinc-lead  district,  production  of  zinc 
concentrates  is  about  40  per  cent  of  normal,  the  output 
in  June  having  increased  to  1,400  tons  or  16  per  cent  over 


that  of  May.  The  principal  producers,  numbering  six,  are 
employing  about  500  men  on  mining,  their  zinc  output 
going  to  the  National  roaster  at  Cuba  City  which  has  the 
only  acid  plant  in  operation.  Lead  ore  is'  being  sold  as 
rapidly  as  produced. 

In  the  Joplin-Miami  district,  production  is  estimated  at 
10,500  tons  of  concentrates  weekly.  Several  mines  that 
have  been  idle  started  during  June  and  approximately  110 
are  now  operating,  this  compared  with  seventy-five  on 
Jan.  1.  Labor  shortage  caused  by  workmen  leaving  for 
the  harvest  fields  has  hampered  operations'  considerably. 

In  the  southeast  Missouri  lead  district,  improvement  con- 
tinues steadily  under  the  influence  of  the  excellent  prices 
obtained  for  lead.  All  companies  are  running  at  capacity 
and  have  increased  wages  10  per  cent.  New  development 
work  is  being  undertaken. 

Zinc  operations'  in  the  Mascot  district  of  Tennessee  con- 
tinue at  30  per  cent  of  normal,  all  ore  produced  going  to 
make  zinc  oxide. 

In  California,  gold  mining  is  making  steady  progress. 
Grass  Valley's  monthly  output  is  estimated  at  $200,000,  that 
of  the  Mother  Lode  being  about  the  same.  The  year's  out- 
put will  equal  that  of  1921.  Activity  in  the  Randsburg  dis- 
trict continues;  the  silver  output  there  to  date  is  reckoned 
at  6,000,000  oz.  In  the  Shasta  belt,  operations  are  confined 
to  the  Shasta  Zinc  &  Copper  Co.  which  is  smelting  over 
100  tons  of  ore  daily  and  producing  high-grade  zinc  oxide. 

Conditions  are  normal  in  Nevada.  Tonopah's  output  is 
running  about  $650,000  per  month,  unchanged  from  May, 
with  skilled  miners  rather  scarce.  Labor  conditions  are  sat- 
isfactory at  Virginia  City  once  more  and  United  Com- 
stock's  project  is  making  normal  progress.  Candelaria's 
new  mill  is  ready  for  operation.  There  is  noticeable  activ- 
ity in  the  small  outlying  districts  throughout  the  state. 

Conditions  throughout  Colorado  continue  to  improve.  The 
A.  V.  smelter  at  Leadville  and  the  Cripple  Creek  mills 
handled  an  increased  tonnage  during  June.  The  Durango 
smelter  shows  a  slight  falling  off  in  tonnage.  Work  on 
the  $200,000  Coolbaugh  process  plant  for  handling  complex 
zinc  ores  has  been  started  by  the  American  Smelting  & 
Refining  Co.  at  Durango.  Resumption  of  operations  by 
many  properties  in  the  northern  districts  is  reported.  Coal 
mines  are  making  an  increased  output  which  is  meeting 
all  demands. 

In  the  Black  Hills  of  South  Dakota  the  Homestake  and 
Trojan  companies  continue  the  only  gold  producers,  their 
combined  output  for  June  being  $570,000,  or  somewhat 
over  that  for  May.     Labor   is  plentiful. 

In  Ontario,  a  better  feeling  pervades  the  Sudbury  nickel 
district,  owing  to  greater  demand  for  nickel.  At  Cobalt, 
the  increased  price  of  silver  has  caused  McKinley  Dar- 
ragh  and  Dominion  Reduction  to  resume.  The  Mining  Cor- 
poration has  started  its  sands  retreatment  plant  and 
Coniagas  has  begun  work  underground  on  the  Ruby.  Kirk- 
land  is  active  and  deals  are  reported  daily.  Lake  Shore  is 
producing  over  $40,000  a  month.  The  Noranda  has  started 
operations.  At  Porcupine,  Dome  heads  continue  high  and 
the  dividend  has  been  increased.  Hollinger  has  bought  the 
Schumacher  and  Mclntyre  is'  enlarging  its  mill.  Labor 
in  all  these  districts  continues  plentiful. 

In  the  Birmingham  iron  district,  about  500,000  tons  of 
iron  ore  is  being  consumed  a  month;  the  production  is 
not  readily  estimated.  Twenty-two  furnaces  are  making 
pig  iron  compared  with  six  on  Jan.  1,  their  output  in  June 
having  been  about  200,000  tons.  Twelve  steel  furnaces 
are  in  operation.  Coal  production  has  increased  to  about 
330,000  tons  monthly  to  meet  demand  from  the  outside 
strike-affected  districts.     Labor  is  becoming  scarce. 
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Daily  Prices  of  Metals 


Copper,  N.  Y., 
net  refinery* 
Electrolytic. 

Tin 

Lead 

Zino 

June 

99  Per  Cent 

Straits 

N.  Y. 

St.  L. 

St.  L. 

29 

30 

July  1 

3 

4 

13  50@13.625 
13.  S0(n 

13. 55<§  13  625 
13.625 

13. (.25 

30.00 
30.25 

30.25 
30.75 

30.50 

50.75 
31.00 
31.00 
31  50 

31.375 

5.75 
5.75 
5.75 
5.75 

5^75 

5.50@5.55 
5.50@5.55 
5  50@5  55 
5.50    5.525 

5.30@5.325 
5.35 
5.35 
5.375 

5 

5.50 

5.40 

•These  prices  correspond  to  the  following  quotations  for  copper  delivered:  June  29th, 

:     ""  jj  13.S75C.  ;  30th.  13  7501  3  875c.  :  July  1st,  13. SOS  13.875c.  :  3rd,  13.875c.  ;  5th.  13.875c. 

The  above  quotations  are  our  appraisal  of  the  average  of  the  major  markets  based 
generally  on  sales  as  made  and  reported  by  producers  and  agencies,  and  represent  to 
the  best  of  our  judgment  the  prevailing  values  of  the  metals  for  deliveries  constituting 
the  major  markets,  reduced  to  the  basis  of  New  York  cash,  except  where  St.  Louis 
Is  the  normal  basing  point,  or  as  otherwise  noted.  All  prices  are  in  cents  per  pound. 
Copper  is  commonly  sold  "delivered."  which  means  that  the  seller  pays  the  freight  from 
the  refinery  to  the  buyer's  destination. 

Quotations  for  copper  are  for  ordinary  forms  of  wire  bars,  ingot  bars  and  cakes. 
For  ingots  an  extra  of  0.05c.  per  lb.  is  charged  and  there  are  other  extras  for  other 
shapes.     Cathodes  are  sold  at  a  discount  of  0.125c.  per  lb. 

Quotations  for  zinc  are  for  ordinary  Prime  Western  brands.  Tin  is  quoted  on  the 
basis  of  spot  American  tin.  99  per  cent  grade,  and  spot  Straits  tin.  Quotations  for  lead 
reflect  prices  obtained  for  common  lead,  and  do  not  include  grades  on  which  a  premium 
Is  asked. 
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Thu  above  table  gives  the  closing  quotations  on  the  London   Metal   Exchange, 
prices  in  pounds  sterling  per  ton  of  2,240  lb. 


Silver  and  Sterling  Exchange 
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New  York  quotations  are  as  reported   by  Handy  &  Harman   and   are   in  cents  per 
troy  OOl  iver,   999   fine.     London  quotations  are   In   pence  per  troy  ounce  of 

sterling  silver.   925   tin.-,     sterling  quotations   represent    the  demand   market   in   the  fore- 
noon.    Cables  command  three-elfhths  of  a  cent  premium. 


Metal  Markets 

\e«    York.  Jul]   5,  1922 

rday  being  a  holiday  the  week's 
the   metal  market 
mcerned,    was    unusually    quiet 
Copper  and  zinc  showed  ■  slight    1m 

■  nt      while      lead      I 

tinned   dull.     The   easing   of   the    rail 
tnal  ion  .-in<l   the  improb- 
ability   of    additions    to    the    i 
king   shopmen    by    othi 

wed  with  satisfaction  l>y 

the    trade.      The    effort,    of    the    I 

ettlemenl    in 
the  coal  stnl  -  I  that  is 


■  ed  helpfnl  to  a  better  metal  sit 
uation.     With    these    two   great  labor 
difficult!!    eliminated  the  metal  market 
will  l>''  able  to  take  advantage  of  im - 
proved  conditions.     Tranal 

are   re 

ported  Unchanged. 

Copper 

of  copper  have  i n  light,  par- 
ticularly in  the  export  market.  Earlier 
in    the   week    copper    could    hav< 

i   in  small   amount  -    foi 
delivered  especially  where  a  low  freight 

rale   ruled,  but   thil   metal   was  s....n  al> 

•orbed,    Pricei  of  producers  throughout 


Average  Metal  Prices  for  June 
Copper 

New  York  Electrolytic 13.575 

London    Standard 61.988 

London    Electrolytic 68.333 

Lead: 

New    York 5.745 

St.    Louis 5.563 

London    24.685 

Silver: 

New   York,   foreign 71.149 

New   York,  domestic 99.625 

London     35.900 

Sterling  Exchange   444.615 

Zinc: 

St.    Louis 5.346 

London    27.893 

Tin: 

99  per  cent 30.707 

Straits    31.497 

London     152.512 

Antimony    5.145 

Quicksilver   55.115 

Platinum     87.212 

the  week  have  been  generally  13.875c. 
delivered  and  slightly  higher.  There 
is  an  impression  in  the  trade  that  re- 
quirements for  copper  that  have  been 
postponed  because  of  strike  conditions 
will  be  filled  in  the  near  future.  At 
any  rate  the  market  has  noticeably 
strengthened  and  it  would  be  difficult 
to  obtain  metal  below  13.875c.  deliv- 
ered today.  Reports  from  copper  pro- 
ducing  centers  indicate  that  a  shortage 
of  labor  is  proving  detrimental  to  an 
efficient  operation  of  copper  properties 
and  consequently  the  production  of 
lower  cost  metal.  This  has  prevented 
some  companies  from  reaching  quickly 
their  most  economical  rate  of  copper 
output. 

Foreign  buying  has  been  disappoint- 
ing,  only  small  quantities  being  sold 
abroad.  Competition  has  been  a  little 
more  active  for  what  foreign  business 
has  been  available. 

Lead 
The    official    contract     prici     of    the 
American  Smelting  &  Refining  Co.  con 
tinues  at   5.76c.,  New  York. 

The  easiness  in  the  lead  market  con- 
tinues and  metal  is  freely  offered  in 
the    Middle    West    and    in    New    J 

I  nccs  which  we  cjuote.    Sales  hi 

made  in  small  volume  only.  The  sta- 
tistical position  of  lead  is  -till  good 
so  that  there  Is  no  disposition  on  the 

part  of  producers  t..  cut  prices  sharply. 
In  New  York  plenty  of  metal  can  be 
had  at  .">.7.">c.  of  both  domestic  and 
foreign  production.  High-grade  Span 
ish  lead  of  Corroding  quality  is  still 
on  the  market   at   but   S  small   premium 
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over  the  price  of  common  lead,  5.775  to 
5.80c.  per  lb.  being  asked.  Paint,  stor- 
age battery  and  cable  manufacturers 
remain  the  strongest  supporters  of  the 
lead  market.  Paint  business  is  re- 
ported exceptionally  good.  In  St.  Louis 
earlier  in  the  week  lead  was  offered  at 
5.525c.  but  this  price  can  be  shaded  to- 
day without  much  difficulty. 

Lead  for  future  shipment — as  far 
ahead  as  late  August — can  be  obtained 
at  prices  five  points  above  those  cur- 
rent. 

Zinc 

Some  improvement  in  the  zinc  mar- 
ket is  noticeable  although  sales,  as  for 
the  other  metals,  have  been  nothing 
unusual.  The  price  of  zinc  in  the  St. 
Louis  market  is  below  that  of  lead  but 
in  the  New  York  market  it  is  slightly 
above  it.  Encouragement  has  been 
given  the  galvanizers  by  the  attempt 
to  settle  the  coal  strike  which  so  se- 
riously affects  their  business.  Produc- 
ers are  not  pressing  their  metal  ac- 
tively for  sale  at  present  price  levels. 
Zinc  for  future  shipment  is  offered  at 
21  to  5  points  premium  for  late  Aug- 
ust shipment.  High-grade  zinc  busi- 
ness showed  its  customary  activity  at 
61c.  per  lb.  with  30c.  per  100  lb.  freight 
allowance. 

Tin 

This  is  the  season  of  the  year  when 
little  activity  is  to  be  expected  in  the 
tin  trade.  Transactions  have  been  few 
and  far  between,  consumers  are  prac- 
tically all  out  of  the  market.  Forward 
tin  is  generally  quoted  the  same  as 
the  spot  market. 

Arrivals  of  tin  in  long  tons:  June, 
Atlantic  ports,  5,450;  Pacific  ports,  130; 
total  5,580  tons. 

Gold 

Gold  in  London:  June  29th,  94s.  2d.; 
30th,  93s.  7d.;  July  3rd,  93s.  5d.;  4th, 
93s.  2d.;   5th,  92s.  7d. 

Foreign  Exchange 

The  movements  of  foreign  exchange 
have  been  irregular,  marks  being  par- 
ticularly weak.  Early  strength  in  ex- 
change has  usually  been  followed  by 
reactions.  On  Monday,  July  3,  francs 
were  8.36c;  lire,  4.69c;  marks,  0.2394c 
Canadian  exchange  in  New  York  was  on 
a  par.     Checks  1  ft  per  cent  discount. 

Silver 

Silver  prices  have  advanced  on  China 
buying,  and  in  New  York  and  San 
Francisco  the  improvement  in  sterling 
exchange   has   added   to   the   rise. 

There  are  no  new  developments  in 
the  market,  the  tone  being  steady  and 
the  future  dependent  upon  the  position 
of   China. 

Mexican  Dollars— June  29th,  531; 
30th,  542i;  July  1st,  541;  3rd,  54?;  5th, 
"54?. 

Other  Metals 

Quotations  cover  large  wholesale  lots,  f.o.b. 
New    York,    unless    otherwise    speciflerl. 

Aluminum — 20c.  per  lb.  for  99  per 
cent   grade;   19c.  for   98@99   per  cent; 


18c.  for  94@98  per  cent.  Outside  mar- 
ket nominal  at  17.25@18.25c  for  98@ 
99  per  cent  virgin  grades. 

Antimony  —  Chinese  and  Japanese 
brands,  4.95@5c.  W.C.C.,  5.75c 
Cookson's  "C"  grade,  spot,  7@7.5c 
Chinese  needle  antimony,  lump,  nomi- 
nal, 3.5@4c  per  lb.  Standard  powdered 
needle  antimony  (200  mesh)  nominal 
at  5|c.  per  lb.  White  antimony  oxide, 
Chinese,  guaranteed  99  per  cent  Sb  O  , 
6.75@7c. 

Bismuth— $2@$2.10  per  lb. 

Cadmium— $1.20@$1.25   per   lb. 

Cobalt— Metal,  $3@$3.25  per  lb., 
black  oxide,  $2  per  lb.  in  bbl. 

Iridium— $170@$175  per  oz. 

Magnesium — Sticks,  11  in.,  99.9  per 
cent,  $1.25  per  lb. 

"Molybdenum  Metal — In  rod  or  wire 
form,  99.9  per  cent  pure,  $32@$40  per 
lb.,  according  to  gage.  Powder,  95  per 
cent,  $5  per  lb. 

Monel  Metal  — Shot,  32c;  blocks, 
32c  per  lb.,  f.o.b.   Bayonne,  N.  J. 

Nickel — Standard  market,  ingot  and 
shot,  36c;  electrolytic,  39c.  Outside 
market  quiet  at  31@33c  per  lb. 

Osmium  —  No  quotation  reported. 
Recently  $70  per  troy  oz. 

Palladium — $55@$60  per  oz. 

Platinum — $87.50  per  oz. 

Quicksilver — $55  per  75-lb.  flask,  San 
Francisco  wires  $54.70.     Firm. 

'Rhodium— $100@$115    per    troy    oz. 

'Selenium — Black  powdered,  amor- 
phous, 99.5  per  cent  pure,  $1.75@$1.85 
per  lb. 

'Thallium  Metal — Ingot,  99  per  cent 
pure,  $20  per  lb. 

'Tungsten    Metal— Powder,    97  to  98 

per  cent,  45@60c  per  lb.  contained 
tungsten.      Improving. 

Metallic  Ores 

Chrome  Ore  —  Many  inquiries,  but 
prices  on  imported  material  considered 
too  high.  Indian  ore,  $18.50  per  ton. 
Refractory  ore,  $15. 

Iron  Ore — Lake  Superior  ores,  per 
long  ton,  Lower  Lake  ports:  Old  Range 
bessemer,  55  per  cent  iron,  $5.95;  Me- 
sabi  bessemer,  55  per  cent  iron,  $5.70; 
Old  Range  non-bessemer,  511  per  cent 
iron,  $5.20;  Mesabi  non-bessemer,  511 
per  cent  iron,  $5.05. 

Magnetite  Ore — F.o.b.  Port  Henry, 
N.  Y.:  Old  bed  21  furnace,  $4.50  per 
long  ton;  old  bed  concentrates,  63  per 
cent,  $5.25;  Harmony,  cobbed,  63  per 
cent,  $5.25;  new  bed  low  phosphorus, 
65  per  cent,  $7.50. 

Manganese  Ore — 271c.  per  long  ton 
unit,  seaport.  Many  inquiries  for 
prompt  shipment. 

Molybdenum  Ore — 45@50c  per  lb.  of 
MoS=,  for  85  per  cent  Mo&  concen- 
trates.    Demand  is  good. 

Tantalum  Ore — Hand-sorted  ore,  70 
per  cent  combined  columbite-tantalite, 
active  at  40c.  per  lb.,  South  Dakota. 

'Titanium      Ores — Ilmenite     52     per 


cent  TiO,,  U@2c.  per  lb.  for  ore.  Ru- 
tile,  95  per  cent  Ti02,  12c.  per  lb.  for 
ore,  with  concessions  on  large  lots  or 
contracts. 

Tungsten  Ore — Chinese  ore,  $3.15(S> 
$3.25  per  long  ton  unit  of  WOi. 

Uranium  Ore  (Carnotite) — Ore  con- 
taining from  2  to  21  per  cent  UjOs. 
$3.50  per  lb.  of  contained  ILO.. 

Vanadium  Ore — No  quotation.  Re- 
cently $1  per  lb.  of  V>Os  content. 

Zircon  —  Zirconium  silicate,  f.o.b. 
Pablo,  Fla.,  41@13c  per  lb. 

Zinc  and  Lead  Ore  Markets 

Joplin,  Mo.,  July  1.-  -Zinc  blende  per 
ton,  high  $35.35;  basis  60  per  cent  zinc, 
premium,  $33;  prime  western,  $32; 
fines  and  slimes  $31@30;  average  set- 
tling price,  all  grades  of  blende,  $33.31; 
calamine,  basis  40  per  cent  zinc,  $18. 

Lead,  high  $82.45;  basis  80  per  cent 
lead,  $80;  average  settling  price,  all 
grades  of  lead,  $79.52  per  ton. 

Shipments  for  the  week:  Blende 
9,297,  calamine  31,  lead  1,536  tons. 
Value  of  all  ores  for  the  week. 
$434,110. 

Purchase  of  7,500  tons  was  consum- 
mated on  prices  unchanged  from  the 
previous  week,  sellers  accepting  offer- 
ings late  today,  after  an  effort  to  fur- 
ther lower  the  price  level  was  aban- 
doned  by   the  buyers. 

A  large  number  of  the  mines  sus- 
pended operations  tonight,  to  resume 
on  July  5,  giving  employees  an  oppor- 
tunity to  have  a  three-day  vacation. 

Platteville,  Wis.,  July  1 — Blende,  basis 
60  per  cent  zinc,  $33  per  ton.  Lead  ore, 
basis  80  per  cent  lead,  $77.50  per  ton. 
Shipments  for  the  week:  Blende,  389 
tons;  Lead  ore,  none.  Shipments  for 
the  year:  Blende,  8,034;  Lead  ore, 
1,014  tons.  Shipments  during  week  to 
separating  plants,  950  tons. 

Non-Metallic  Minerals 


Asbestos — No.  1  crude, 
per  ton,  f.o.b.  Quebec  mines;  No.  2, 
$400@$450;  long  spinning  fibre,  $300@ 
$400;  spinning  fibre,  $175@$300; 
shingle  stock,  $75@$110;  paper  stock, 
$32.50@$40;  cement  stock,  $14@$17; 
floats  and  shorts,  $8.  Inquiries  better 
than  for  some  time  past,  with  short 
fibre  in  particularly  good  demand.  Most 
of  the  mines  in  Canada  are  operating 
again. 

Barytes — Washed  crude  ore,  92  per 
cent  BaS04  guaranteed,  $8  per  Ion? 
ton,  Georgia;  $9,  New  York.  Ground, 
off-color,  No.  1  grade,  $20,  New  York; 
No.  2,  $15.  Shipments  of  crude  have 
slowed  down,  and  the  market  in  the 
South  is  poor. 

Bauxite — American,  crushed  and 
dried,  $6@$9  per  gross  ton;  pulverized 
and  dried,  $12@$14  per  gross  ton; 
calcined,  $22@$25  per  gross  ton,  all 
f.o.b.  shipping  points.  Foreign  bauxite 
offered  at  $5@$8  per  metric  ton,  c.i.f. 
Atlantic   ports,  depending   upon  grade. 
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Borax — Granulated,  crystals  or  pow- 
dered, in  bags,  carloads,  5ic.  per  lb.; 
in  bbls.,  5ic     Boric  acid,  lie.     Dull. 

Chalk — English,  extra  light,  ">c.  Do- 
mestic light,  41@4ic;  heavy,  3J@3ic. 
per  lb.,  all  f.o.b.  New  York. 

China  Clay  (Kaolin)— Crude,  $6@ 
JS;  washed,  $8@$9;  powdered,  $12@ 
$20;  bags  extra,  per  net  ton,  f.o.b. 
mines,  Georgia;  powdered  clay,  $13@ 
$20,  f.o.b.  Virginia  points.  Imported 
lump,  $14@$20,  f.o.b.  American  ports; 
powdered,  ?35@$45,  f.o.b.,  New  York. 
1A  grade,  refined,  $14@$15  per  ton, 
Delaware.    Market  slow. 

Emery  — Turkish  and  Greek  manu- 
factured emery,  6@8c.  per  lb.  Ameri- 
can, 5@6c.  Inferior  grades,  4c,  f.o.b. 
from  New  England  points.  Market 
good  and  improving. 

Feldspar— No.  1  pottery  grade,  ac- 
tive at  $6.50  per  ton,  North  Carolina. 
Maine  producer  reports  good  market 
for  pottery  grade  at  $18  per  ton. 

Fluorspar— Gravel,  $17.50@$20  per 
ton,  f.o.b.  mines  in  Middle  West.  Acid, 
$40@$45  in  bulk.  For  enameling  and 
glass  uses,  $35@$40.  Market  more  ac- 
tive. 

Fuller's  Earth — 16  to  30  mesh,  $18 
per  ton;  30  to  60  mesh,  $17;  60  to  100 
mesh,  $12;  100  mesh  and  finer,  $10; 
f.o.b.  Florida  mines.  Exceptionally 
poor  demand  in  Florida. 

Graphite — Ceylon  lump,  first  quality, 
5@51c  per  lb.;  chip,  4@4ic;  dust,  3J 
@3Jc  Market  weak.  Mexican,  crude 
amorphous,  in  bulk,  75  to  78  per  cent 
carbon,  $39;  80  per  cent,  $46;  81  to  84 
per  cent,  $50.  Extremely  dull;  market 
has  been  overstocked  for  two  years. 
Orders  being  placed  only  for  actual 
requirements  or  on  account  of  pro- 
posed tariff. 

Gypsum — Crushed  rock,  $3  per  ton 
in  most  states.  Ground,  $3.50@$4, 
f.o.b.  shipping  points. 
Kaolin— See  China  Clay. 
Limestone — Crushed,  New  York  State 
shipping  points,  4  in.  and  larger,  $1.10 
@$1.35  per  net  ton.  Agricultural  lime- 
stone, $2.50@$3  net  ton,  f.o.b.  eastern 
shipping  points. 

Mairnesite— Crude,  $8@$12  per  ton. 
High-grade  caustic  calcined,  lump 
form,  $30@$45  per  ton.  Plastic  cal- 
cined,  $45@$50  in  bbls.,  carload  lots, 
'alifomia  points.  Atlantic  sea- 
board, $60. 

Dead-Burned  —  $33     per     net     ton, 

lah,    Wash.;    $58@$64,    Chester, 

Pa.      Austrian    grains,    $30    per    ton, 

Baltimore.      (Magnesite   brick— 

■ 

Mica      India      block      mien,      slightly 

i    p'-r  lb.;   No.  6,  86c.;    No,   •"», 

No,  l,  12.26;  No.  8,  12.90;  No.  2, 

$4-   No.   1,  $">.20.     Clear  block:   No.  8, 

5,   |1.76;   No.    i.  .<::■.   No.  ■'■■ 

■    $<-,;  No.  l.  17.60; 

,  I    .;  $200  per 

ton   (depending  upon  quantity);  ground 

>.   all   f.o.b.   New 

ground  mica,  100  anil  160 

mesh.  •  •'      ;     Virginia  point-. 

Mi,n.i/ii.       Minimum      6       per      cent 

Th"  I    lb. 
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Phosphate  Rock— Per  long  ton,  Flor- 
ida ports,  pebble  grade,  for  export:  77 
per  cent  tricalcium  phosphate,  $7.50 
($8.50  for  hard  rock) ;  75  per  cent,  $6.50; 
70  per  cent,  $4.50;  68@66  per  cent, 
$4.25.  Market  quiet,  with  European 
buying  largely  on  a  hand-to-mouth 
basis.  72  per  cent  B.  P.  L.,  $6.50  per 
long  ton,  Tennessee.  Light  demand, 
with  fertilizer  manufacturers  well 
stocked  with  acid  phosphate. 

Pumice  Stone — Imported  lump,  3@ 
40c.  per  lb.;  domestic  lump,  5c;  ground, 
5@6c,  all  f.o.b.  New  York. 

Pyrites — In  boulder  form,  $7  per 
long  ton,  f.o.b.  Massachusetts;  concen- 
trates, $9  per  long  ton.  Resumption 
of  shipments  is  indicated. 

Silica — Glass  sand,  generally  $1.75@ 
$2.50  per  ton,  f.o.b.  shipping  point; 
sand-blast  material,   $2.50@$5. 

Sulphur— $16@$18  per  ton  for  do- 
mestic, f.o.b.  Texas  and  Louisiana 
mines;  $18@$20  for  export,  f.a.s.  New 
York. 

Talc — 200  to  300  mesh,  including  con- 
tainers, $13.50@$14.75,  f.o.b.  New 
York  state  mills.     Demand  is  good. 

Mineral  Products 
Arsenious   Oxide    (White   Arsenic) — 
7.25@7.50c  per  lb. 

Copper      Sulphate — Large      crystals, 
6.25c.  per  lb.     Prompt  shipment  scarce. 
Potassium    Sulphate  —  Powder,    do- 
mestic, $1  per  unit,  basis  90  per  cent, 
f.o.b.  New  York. 

Sodium  Nitrate — $2.50  per  100  lb.  ex- 
vessel  Atlantic  ports. 

Sodium  Sulphate — $20@$25  per  ton, 
New  York. 

Ferro-Alloys 
Ferrocerium— Per  lb.,  $12@$15. 
Ferrochrome — 1  to  2  per  cent  carbon, 
25c.    per  lb.;   4   tot  6  per  cent  carbon, 
lOic.  per  lb. 

Ferromanganese — Domestic,  78@82 
per  cent,  $67.50  per  gross  ton,  f.o.b. 
furnace.  English,  $67.50,  c.i.f.  Atlantic 
seaports.  Spiegeleisen  19@21  per  cent, 
$36,  f.o.b.  furnace;  16@19  per  cent,  $35. 
Ferromolybdenum— $2@$2.50  per  lb. 
of  contained  molybdenum  for  50  to  55 
per  cent  grades. 

1-Yrrosilicon — 10  to  15  per  cent,  $38 
@$40  per  gross  ton,  f.o.b.  works;  50  per 
cent,  $58@$60;  75  per  cent,  $115@$120. 
Ferrotitanium— For  15  to  18  per  cent 
material,  $200@$225  per  ton,  f.o.b.  Ni- 
agara Falls,  N.  Y. 

Perrotungaten  —  Domestic,  70  to  80 
per  cent  W,  421@45c  per  lb.  of  .... 
tained  W,  f.o.b.  works.     Improving. 

Kerro-uranium — 35  to  50  per  cent 
U,  $6  per  lb.  of  U  contained.  f.o.b 
works. 

I  ,  rrovnnndium— $3.50(?r$l   p«'r   ll>.   of 
atained,     f.o.b.     works.        Market 
active. 

Metal  Products 
(  opper     Sheets  —  New     York     base, 

lb.;  wire,  16.76& 

Lend  Sheets— Full  lend  sheet 
cut  lea  ■•     in  quantity,  mill 

Nickel  silv.-r    86.76c  per  lb,  tax  i* 

per  cent   nickel  Grade  "A"  sheets. 
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Yellow  Metal  —  Dimension  sheets, 
17.75c;  rods,  14.75c. 

Zinc  Sheets— $7.50  per  100  lb.  less  8 
per  cent  on  carload  lots,  f.o.b.  works. 

Refractories 

Bauxite  Brick — $50  minimum,  per  net 
ton,  f.o.b.  St.  Louis. 

Chrome  Brick — $42  per  net  ton,  f.o.b. 
shipping  point. 

Chrome  Cement — $24@$35  per  net 
ton,  f.o.b.  shipping  point. 

Firebrick — First  quality,  9-in.  shapes, 
$32@$35  per  1,000,  Pennsylvania,  Ohio, 
Illinois,  and  Kentucky. 

Magnesite  Brick  —  9-in.,  straights, 
$56  per  net  ton,  f.o.b.  works. 

Magnesite  Cement— $35@$40  per  net 
ton,  f.o.b.   shipping  points. 

Silica  Brick— 9-in.,  per  1,000,  $33 
@$41,  f.o.b.  shipping  points. 

Zirkite — Powdered,  $50@$60  per 
ton;  brick,  $100  per  ton. 

The  Iron  Trade 

Pittsburgh,  July  3,  1922— Production 
of  steel  ingots  in  the  half  year  has 
been  about  16,000,000  tons,  against 
9,000,000  tons  in  the  second  half  of 
1921  and  10,000,000  tons  in  the  first 
half.  In  view  of  the  drastic  liquida- 
tion of  stocks  in  1921,  both  of  steel 
and  of  manufactured  wares,  and  allow- 
ing for  a  partial  restoration  of  stocks 
in  the  last  few  months,  the  figures  are 
consistent  with  there  being  a  reason- 
able and  easily  understood  increase  in 
the  rate  of  consumption,  say  an  in- 
crease of  one-fourth  or  one-third.  The 
present  rate  of  production,  however, 
is  39,000,000  to  40,000,000  tons  a  year, 
and  to  support  this  there  must  be  fur- 
ther increase  in  consumption.  This  is 
expected,  as  very  few  of  the  92,000 
freight  cars  ordered  in  the  first  half 
of  the  year  have  been  made,  while  much 
structural  work  is  on  books,  and  regu- 
lar manufacturing  consumers  have 
planned  for  heavy  operations  in  the 
next    two   or   three    months    or   longer. 

The  market  is  quiet,  as  to  actual 
turnover,  while  mills  are  very  well 
filled  with  business,  for  two  months 
in  most  cases  and  for  longer  periods 
in  some  cases.  The  prospect  of  the 
summer  being  dull  marketw 
usual,  is  faced  with  entire  equanimity 
by  produt  era. 

lie  trend  in  steel  production  con- 
tinues upward  rather  than  downward, 
showing  that  even  after  three  months 
i  ke  th.-  steel  industry  can 
ire  of  itself,  Steel  prices  either 
for  prompt  delivery  or  delivery  at  mill 
convenience  have  had  no  important, 
change  ..f  la 

Pig   Iron— The  market  remains  quiet 
with  consumers  less  Interested  than  it 

i    they    would    he    hy    this 

tun...     The  market  remain-   quotable  at 

tner  and  basic  and  124  for 

foundry,  f.o.b.  valley   fu.na.es,  with  the 
undertone  scarcely  as  firm   as  formerly. 

July    1    the    vaUey-Pittaburgh    freight 

.me  down  from  $1.96  to  $1.76. 

(  ocaelkrriQe  Coke    Offerings  are  still 
mited,  and  prices  are  $1  higher, 

at   :>,„.  • 
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Company  Reports 


Dome  Mines,  Ltd. 

Producing  Between  $3,500,000  and  $4,000,000 

Yearly — Dividends  at  Rate  of  10  Per  Cent 

— Two  Levels  To  Be  Opened  in  1922 

By  Alexander  Gray 

THE  eleventh  annual  report  of  Dome  Mines,  Ltd.,  of 
Porcupine,  Ont.,  is  more  than  a  record  of  operations 
during  the  year  ended  March  31.  It  is  an  explicit  pres- 
entation of  what  shareholders  ought  to  know  about  the 
profits  won,  the  details  of  production,  and  of  underground 
developments  accompanied  by  varying  encouragements  and 
disappointments,  creating  a  situation  on  balance  that  is 
considered  satisfactory.  The  general  manager,  H.  P.  De 
Pencier,  has  told  his  "plain,  unvarnished  tale,"  and,  taking 
as  his  text  "Past  Performances,"  he  thinks  the  policy 
of  at  least  replacing  what  is  extracted  enables  the  com- 
pany to  "look  forward  confidently  to  similar  results  from 
our  future  operation."  For  example,  he  offers  "the  treat- 
ment results'"  during  the  fiscal  year  in  review,  which  are 
given  as  follows: 

Value  Value         PerCenJ 

Recovered       Per  Ton     Recovered 

Heads  360,000  tons $8 , 203 

Amalgamation  bullion $1,622,012.48  4.506  54   924 

Cyanidation  bullion 1,187,439.90  3.298         40.209 

Total $2,809,452.38         $7,804         95.133 

Operating  costs,  per  ton  milled      4.558 

Operating  profit ,  per  ton  milled $3,346 

Of  the  tonnage  milled,  333,081  tons,  averaging  $8.05, 
came  from  stopes,  and  26,919  tons,  averaging  $10.16  per 
ton,  came  from  development.  The  tonnage  dealt  with  in 
1921-22  was  the  greatest,  and  the  total  value  was  more  so 
in  ratio,  owing  to  the  higher  value  per  ton.  The  result 
brings  the  grand  total  of  Dome  Mines'  income  to  approxi- 
mately $15,000,000. 

"Ugly  Duckling"  Has  Graceful  Lines 

Porcupine  at  first  was  thoroughly  misinterpreted.  Dome 
Mines  was  an  "ugly  duckling."  Even  when  development 
had  proceeded  far  enough  to  justify  its  influential  capi- 
talists in  providing  a  mill,  its  grade  was  estimated  at 
$4  or  $5,  and  so  much  of  it  below  $4  that  the  feasibility 
of  selective  mining  was  doubted.  A  bush  fire  destroyed 
the  plant.  When  another  plant  was  completed,  a  pro- 
longed labor  strike  delayed  production  and  prevented  de- 
velopment. Upon  the  resumption  of  operations,  it  was  af- 
firmed the  ore  reserves  had  been  brought  up  to  a  valua- 
tion of  a^out  $16,000,000.  Then  the  war  and  a  series  of 
writings  down  and  off  revived  doubts,  which  the  latest 
reports  should  serve  to  dispel,  nothwithstanding  the  un- 
willingness of  Mr.  De  Pencier  to  place  an  estimate  upon 
what  is  in  sight  or  indicated.  Dividends  now  are  at  the  rate 
of  10  per  cent,  and  justification  for  the  refunding  of  capital 
at  the  rate  of  $1  or  $2  per  annum.  The  net  surplus  as  of 
April  was  $1,758,165,  against  an  issued  capital  of  $4,260,- 
879,  besides  which  $29,124  has  been  allotted  but  is  unis- 
sued, leaving  $209,997  in  the  treasury.  Among  the  whole- 
some liabilities  are  $2,695,844.57,  on  account  of  deprecia- 
tion and  replacements,  buildings,  plant,  and  equipment; 
operating  equalization,  and  depletion  of  mining  claims  and 
properties,  the  latter  item  standing  at  $1,030,410.28.  Cur- 
rent liabilities  amount  to  $809,184.44,  of  which  $476,667 
applies  upon  the  repayment  of  $1  of  capital  stock  as  ordered 
by  the  board.  Manifestly  the  asset  position  of  the  com- 
pany will  stand  scrutiny,  for  beside  the  reserves  enumer- 
ated, amounting  to  about  50  per  cent  of  claim  and  plant 
valuation  as  carried  in  the  balance  sheet,  there  are  cur- 


rent assets  of  $2,457,505.81  over  and  above  deferred  charges 
of  $109,843.63.  Two-and-a-quarter  millions  of  that  is  in 
bonds,  taken  at  cost  although  selling  at  a  premium;  $625,- 
000  is  out  in  call  loans,  and  a  quarter  of  a  million  is  in  cash 
and  bullion  en  route.  The  "ugly  duckling"  has  swan-like 
proportions,  even  though  certain  contours  could  be  im- 
proved, especially  in  the  matter  of  the  irregularity  of  in- 
dividual orebodies.  In  the  mineralized  zone,  the  mine  has 
many  potentialities  which  Mr.  De  Pencier  will  not  empha- 
size. At  any  rate,  Dome  workings  are  more  than  1,000  ft. 
below  the  point  at  which  the  first  drill  hole  was  stopped. 
A  policy  of  aggressive  development  and  exploration  is  ex- 
pected (to  quote  Mr.  De  Pencier)  to  maintain  continuous 
performances. 

Two  New  Levels  to  Be  Opened  This  Year 

Since  1911  and  until  now,  2,500,000  tons  of  ore  in  round 
figures  was  milled  for  approximately  $16,000,000,  reckon- 
ing to  the  end  of  May.  During  the  last  two  years  an  altered 
policy  dealt  with  individual  orebodies,  whereas  the  original 
idea  was  that  operations  were  contingent  upon  the  large 
masses  of  low-grade  ore,  what  better  grade  there  was  to  be 
used  for  "sweetening."  Dome's  foot  and  hanging-wall 
sections  have  become  interesting  and  productive;  diamond 
drilling  results  are  such  that  the  area  between  the  eighth 
and  twelfth  levels  will  provide  strenuous  occupation  for 
another  year  or  two.  On  the  tenth  level  a  crosscut  located 
an  important  ore  zone.  As  this  is  characteristic  of  what 
is  transpiring  elsewhere  in  the  mine,  it  is  explained  that 
the  zone  was  opened  up  by  drifting,  and  a  stope  of  8,750 
sq.  ft.  area  was  silled  out.  The  drift  gave  an  average  of 
$10.74  for  a  length  of  253  It.  The  stope  sill  yielded  8,409 
tons,  averaging  $13.98.  Mr.  De  Pencier  regards  this  as  "a 
very  important  orebody"  and  he  expects  it  will  be  found 
on  the  levels  above.  Diamond  drilling  from  the  tenth  level 
practically  to  the  twelfth  level,  300  ft.  below,  intersected 
83  ft.  showing  $16.47;  53  ft.,  $3.46;  22.5  ft,  $33.60;  18.52 
ft.,  $13.66;  28  ft,  $37.31;  7.66  ft,  $8.36;  18.5  ft,  $9.38;  12.5 
ft.,  $4.97 ;  13.17  ft,  $8.89 ;  and  14.08  ft.,  $5.05.  As  those  results 
gave  the  management  vertical  continuity,  it  was  decided  to 
sink  the  main  shaft  deeper.  Already  the  eleventh  level  is  being 
opened  up.  When  shaft  sinking  is  finished,  work  on  the 
twelfth  floor  will  be  started,  and  Mr.  De  Pencier  expects 
during  this  year  to  "open  up  at  least  two  more  levels  which 
should  yield  a  large  amount  of  ore." 

Heavy  development  expenditure  is  largely  necessitated 
by  the  fact  that  the  more  important  orebodies  are  situated 
450  to  900  ft.  from  the  shaft.  Notwithstanding  this,  the 
lenticularity  of  the  orebodies,  and  finer  grinding  and  longer 
treatment  necessitated  by  harder  and  less  amenable  rock, 
operating  costs  were  only  12.9c.  higher  per  ton  milled  than 
they  were  in  1920-21.  The  broken  ore  reserve  was  in- 
creased by  70,000  tons  last  year. 

Expectations  Regarding  Dome  Extension 

When  the  eleventh  and  twelfth  levels  are  far  enough 
along,  "it  is  expected,"  writes  Mr.  De  Pencier,  "that  im- 
portant orebodies  will  be  developed  during  the  coming 
year."  The  dip  of  Dome  orebodies  being  in  that  direction, 
the  acquisition  of  Dome  Extension  was  a  fortuitous  event. 
On  the  whole,  as  an  intricate  mining  proposition,  Dome 
Mines  has  magnitude  and  educational  importance.  Its  cur- 
rent rate  of  production  is  between  $3,500,000  and  $4,000,- 
000  per  annum,  and  the  management  by  its  accomplish- 
ments thus  far  has  inspired  confidence  in  its  ability  to 
repeat  its  performances. 
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Monthly  Average  Prices  of  Metals 


Silver 


January 65  150 

February 59  23) 

March  56  02  5 

April           50  317 

59  810 

Juno  58  510 
July 
August 


-New  York —   -London  — -  Sterling  Exchange 

1921  1922 

39  985  35   035 

M    74  3  33   891 

32   479  33  269 

34    2  30  34    1.80 

34    165  35   023 

34    971  35    900 


1922 

65  450 
6  3  290 
64    440 

66  575 
71.154 
71.149 

60.260     37   4K| 

61    397      38   096 


...       .      66    160  40   082 

70  970  41    442 

November       68  234  38  750 

December     ...  65   760  35  h45 


1921 
372  650 

385  932 
389  806 
391  784 
396  580 
377  236 
362  565 
364  505 
371  725 

386  315 
396  315 
414  880 


1922 
421  750 
4.35.511 
436.912 
440.715 
444  106 
444.615 


Year   

New  York  quotation 
sterling  silver,  925  fine. 


January. . 
February. 
March  .  .  . 
April 


62  6S4 

I  cents  per  ou 


.      36  841  384    I9| 

■  troy,  999  6ne.   London,  pence  per  ounce, 


Copper 


July 

August 

September 


1921 

70   964 

70  925 
67  565 
6«  381 
7  3    I '16 

71  852 
71    155 

II    634  .68   614 

11  948     67  977 

12  673      67   327 

13  035      66   614 

1)3,5      66   706 


1921 
12  597 

12.556 

11  976 

12  438 
12  742 
12  697 


1922 

13  465 

12  864 

12  567 

12  573 
I  >  111 

13  575 


tandard 

1922 
226 


60  250 
59  245 
58  799 

61  092 
61  988 


London  

Bleetrol 

1921 
79.  119 
75  925 
71  110 

71  786 

74  298 

75  682 
75  286 

72  705 

72  2"5 

73  476 

74  386 
74  525 


1922 
72.321 
66.125 
65.739 
64.028 
66  554 
69.333 


Year         12   502  69   356      74  223 

New  York  quotations,  cents  per  lb.   London,  pounds  sterling  per  long  ton. 


Lead 


700 


——New  York  - 
1921         1922 

January 4  821 

February 4   37) 

4  084 

.....        4  356 
.May  4  952 

June  4  485 

July 4  410 

August 4  382 

ber     4  600 


- — St.  Louis  — 
1921  1922 

4    747 


4   700        4    228 

4  720       4  000 

5  115       4  272 


4  388 
4  396 
4   421 

4  946 

5  281 
5.563 


November 

■ 


4  690 
4  683 
4  700 


1921 
2)  387 
20  650 
18  911 
20  589 
23   399 

22  565 
2)  399 

23  489 
23  148 

23  679 

24  483 

25  522 


1922 

23  667 

20  681 

21  266 

22  993 

24  462 
24  685 


4    345  4   363  22    752 

New  York  and  St.  Louis  quotations,  cents  per  lb.     London,  pounds  sterling 
per  l.,ng  ton. 

Tin 


1921 

Januarv  31  470 

28  534 

27  296 

28  990 
31  4)1 
28  514 

- 

her 


-99% 


N.  rw  York 


London 


1922  1921    1922 

31  480  36  000  32. 100 

29  8)5  52  142  30  767 

28  426  2H  8116  2'i    171 

29  810  30  404  10  605 

30  149  32  500  30  971 
30  707  29  423  31  497 

26  755  27  6)3 

2'.  )nl  

26  280  26  680  

27  278  27  t.53  156  380 

28.933         158  898 

32  106  169  7)8 


1921 

190  464 

156  024 

16)  905 

17/  41  I 

167  506 

164  530 


1922 
165.065 
149  B50 
143  132 
149  840 

63 

152  512 


28   576 
New  Yi.r  ate  pet  lb 


24 


It 
thug  per  lottfl  ton. 


Zinc 


April 


1921        l>22 
5   411      4   691 

4    747     4   906 


ndon  — • 


4    421 

4    2)9 


5.346 


25  262 

26  262 


1922 

26  321 
24  215 
2  3    4o7 

26  5  76 

27  89) 


186 
4    139 

26   900 


and  Si  1. 


2)  845 

la  Martini 


January.  . 

February. 


Antimony,   Quicksilver   and   Platinum 

Antimony  .(a)        Quicks]   ear  (t  Platinum   (c 

. New  York .  Ne«  York New  York — . 

1921    1922    1921 
5  258   4  463   48.440 


Aueust . . 
Septemtx 
1  let  iber 


1922  1921 

49  960  75  400 

48  295  70  227 

4   19  46.796  50  204  72.463 

4  980  45  423  52  280  73  404 

5  467  47  000   54  885  75  740 
5  145  46  846  55. 115  74  942 

44  950   70  440 

45  028  73  222 

42  660  75  960 

39  840  81  800 

4  734   39  804  82  609 

4  500   49  212   78  192 


5  250 
5  087 
4  735 


5  085 


1922 
97  260 
89  545 
87  500 
87  500 
85  529 
87.212 


4  157 


;  per  11.  Fo 


5  4h2  75  033 

-.linary  brands.  (6)  Quicksilver  in 


Pig  Iron.  Pittsburgh 


January. . 
1  >  bruary. 
March  .  . 
April        . 

May 


In  dollars  per  long  ton. 


1921 
5)  96 
28  96 
28  16 
26  96 
2*  21 

24  96 
22  84 
21  96 
21  96 
21.96 
21  96 
21  96 

25  15 


1922 
21  55 
21  46 

21  35 

22  50 
26  56 
26  96 


1921 
31  96 
26  96 
26  46 

24  4o 

25  84 
22  66 
20  76 

20  29 

21  21 
20  96 
20  96 
20  65 


|922 

20  15 
19  71 
19  96 

21  26 
26  87 
26.96 


1921 
33  88 
30  25 
27  85 
26  77 
25  56 
24  38 
22  56 

21  5) 

22  82 
22  96 
22  74 
21  96 

5.26 


1922 

21  54 
20  88 
20  83 

22  70 
25  96 
25.96 


Monthly  Crude  Copper  Production 


Alaska  shipments.. 

Anaconda      

l  Copper    . 


Calu 


at  A-  Ar 


iet  &  Hecla... 
<  rther  Lake  Superior. 

Chino 

Con.  Ariz.  Smelting. . 

Fast  Butte 

Inspiration. 

Mil 


.   .    ada  Cons 

New  Cornelia 

t  >l-l  Dominion  

Phelps  Dodge     

Hay  

Shattuek  Arizona 

United  Verde 
United  Verde  Extension., 
pper                .    . 
ad   


T.  '  .1  I  nlted  States. 

1  >r.  and  conosD- 
matte 
Imports      of      black    and 
bHateTi    unrelin.d 

.1  refined  and  old 


Hole.. 



Cerr  1  de  Paaoo  

Chile 

t  anada.. 
dines 
lurukawn   . 
(  rranby  '  !oM 

uny..     . 
\l..tmt  Morgan 
Phelps  Dod 
Wallaroo  4  M 


February 
4,l"3.35'7 
9,503.000 


4,918.000 

(a) 
1.459.063 

(a) 
4.091,000 

tut 

<•■ 
646.110 

10.200.000 

45.957,530 

5,081.497 


74.l45h)i 

954,765 

I 

566  800 

2.711.!  636 


3.167.070 

6.000.000 
(a) 
fo 
(a) 

4.965,000 

(0) 
5,242.000 

(at 
1.606.977 

|.,l 
5.540,000 

(si 

(!) 

(a) 

2.014.886 

1  1] 
9.170.000 

55,705,760 

3.974.424 


94.828.511 

0  10.000 
1.117.384 

4.702.000 

4  nno  ono 

124,000 

550.682 

■ 


April 

5.892.923 

14.508.955 

<tl 

3,756,000 
<c) 
(c) 
(c) 
(a) 

a 

5,327.000 

1,496.242 
1.164.000 
5.881.000 


17,700,000 

(a) 
3.566.000 

<■) 
<■•) 
(o) 

fa] 


1.544.770 
2.690.000 
6,228,000 


670.000 
2,790.136 


10.816.696         6,270.622 


19.015,875 
9.76O.250 


4,8)0.000         6,254000 
I    I 
464.000  153.115 


..ma 


3,785,920         6,740.000 


118,000 


7.285.000 


2.294.02  5 


)97.000 
1 .806.888 


mated      le)  Not  available 

Comparative  Annual  Copper  Production 


\|.r.l 

bine       

tillv 
\ii«u«l 

- 


|9|9 

135,753.51 1 

102  040.460 

108.70)075 
115. 14).  I  4) 
117.289.7)5 
102.997.633 


121,903,744 

116.078,871 

I  14  'it,  4, 207 

lit,. 1117.856 
1119   729.610 

■ 

1116.700.178 
■1.  .,-n>  009 


1921 

.'6.682.941 
VI  046.145 

24.621.f9t 

22.033.739 

2U48.198 

21  <4i  (41 

■ 


1922 
32.010292 
45.957.510 
55.705.760 
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Week  Ended  July  1,  1922 


High    Low 
COPPER 


Ahmeek 

Alaska-Br.  Col.  new. 

Allouez 

Anaconda 

Arcadian  Consol 

Ariz.  Com'l 

Big  Ledge 

Mines 

Calumet  &  Arizona. . 
Calumet  &  Heels.... 

Canada    Copper 

Centennial 

Cerro  de  Pasco 

Chile  Copper 

Chii 


Columbus   Rexall.... 

Con.   Arizona 

Con.  Copper  Mines.. 

Copper  Range 

Crystal   Copper 

Davis- Daly 

East  Butte 

First  National 

Franklin 

Gadsden  Copper. .  . . 

Granby  Consol 

Greene- Cananea 

Hancock. 

Howe  Sound 

Inspiration  Consol... 

Iron  Cap 

Isle  Royale 

Kennecott 

Keweenaw 

Lake  Copper 

La  Salle 

Magma  Copper 

Majestic 

Mason  Valley 

Mass.  Consolidated.. 

Miami  Copper 

Michigan 

Mohawk 

Mother  Lode  Coa.  .  . 

Nevada  Consol 

New  Cornelia 

North  Butte 

North  Lake 

Ohio  Copper 

Old  Dominion 

Osceola 

Phelps  Dodge 

Quincy 

Ray  Consolidated 

Ray  Hercules 

St.' Mary's  Min.  Ld.. 

Seneca  Copper 

Sha 


Shattuck    Arizona.. 

South  Lake 

Superior  &  Boston. 
Tenn.  C.  &  C.  cfs. 

Tuolumne 

I'nited  Verde  Ex. . 

Utah  Consol 

Utah  Copper.. 
Utah  Metal  &  T. . 

Victoria 

Winona 

Wolverine 


Boston 

N.  Y.  Curb 

Boston 

New  York 

Boston 

Boston 

NY.  Curb 

Boston 

Boston 

Boston 

NY.  Curb 

Boston 

New  York 

New  York 

New  York 

Salt  Lake 

N.  Y.  Curb 

N.  Y.  Curb 

Boston 

Boston  Curb 

Boston 

Boston 

Boston  Curb 

Boston 

Boston  Curb 

New  York 

New  York 

Boston 

N.  Y.  Curb 

New  Y'ork 

Boston  Curb 

Boston 

New  Y'ork 

Boston 

Boston 

Boston 

N.  Y.  Curb 

Boston  Curb 

Boston 

Boston 

New  York 

Boston 

Boston 

NY.  Curb 

New  York 

Boston 

Boston 

Boston 

N.  Y\  Curb 

Boston 

Boston 

Open  Mar. 

Boston 

New  Y'ork 

N.  Y.  Curb 

Boston 

Boston 

Boston 

New  Y'ork 

Boston 

Boston 

New  York 

Boston 

Boston  Curb 

Boston 

New  Y'ork 

Boston 

Boston 

Boston 

Boston 


52: 
"1 


5M 

3} 
84 


t!5i     t!5 


io;  loj 

*70  *60 

21  2 

85  80 

29}  28 

304  29 

t3  t« 

3  2| 

40!  39} 

+84  t6J 

23  23 

34}  33 


255 

3M 
t!70 


60     Sept.  '20,  Q       $0.50 


35    .... 
85  Oct. 


15!  Sept 
6  5'  June 
2705  June 


'19,  Q 
22.  Q 
20,  Q 


21}        I9J       21 

29}        28}        29 
*29       *27!      *29 


•20,  Q 
'18,  Q 


42     Ma 


'20,  Q 
'19,  A 
'19,  SA 


85     

29}  May  ' 
29}  Nov. 

2|   

2}  Jan.  ': 
39}  Oct.  ' 

8  Sept. 
23  Sept. 
33}   Dec.  ' 

2}    


29}  Jan.'  19,  Q 

•10  

If  

3  Nov.  '17.  Q 

28  May  '22  Q 

2^ 

62  Feb.    '22.  Q 

9}  June  '22.  I 

I6S  Sept.  '20.  Q 

18}  May  '22,  K 

12  Oct.  '18,  Q 


Dec.  '18,  Q 
June  '20,  Q 
July.  '22.  Q 


♦85 

91 

t*95 

1} 

10} 

*60 

27 

2\ 

62} 

I* 

15 

1} 

12 


Internat.  Nickel 

Internat.  Nickel,  pfd 


National  Lead 

National  Lead,  pfd.. 
St.  Joseph  Lead. . . . 


New  York 
New  Y'ork 
New  York 


NICKEL-COPPER 

.rk  165  16 

irk  80}  80 

LEAD 

95} 


27}  May  '22.  Q 


63}  June  '22,  Q 
IrVDec.  '17. 


16}  Mar.  '19, 
80}  May.  '22.  Q 


14} 


93} 

14} 


93}  Jun 
112  Jun 
14}   Jun 


'22.  Q 
•22  Q. 
'22.  Q 


QUICKSILVER 


Idria Boston 


ZINC 

17} 


6] 


I6j 

°i 

2t>: 

7f 


Am.  Z.L.4S New  Y'ork 

Am.  Z.  L.  &  S.  pfd..      New  Y'ork 

Butte  C.  &  Z New  York 

Butte  &  Superior..  .  .      New  York 

Callahan  Zn-Ld New  Y'ork 

New  Jersey  Zn N.  Y.  Curb 

Yellow  Pine Los  Angeles 

♦Cents  per  share.      tBid   or  asked. 
Monthly.     K.  Irregular.    I,  Initial.    X 

Toronto  quotations  courtesy  Hamilti 
Co  ;  Salt  Lake.  Stock  and  Alining  Exchange;  Los  Angeles,  Ch; 
merce  and  Oil ;  Colorado  Springs,  The  Financial  Pre33,  N.  Y. 


0.25 
0.50 
5.00 


0.375 
0^05 


0.05 
1.00 
0  25 
0.50 
0.50 


0.50 
0.25 
0  25 
0.25 


1.00 
0.50 
1.00 

I  in 
0  25 


45'  Apr.  '22.  K         2.00 


17.  Q 
'20.  Q 


0  25 
0  25 
0.50 
0.30 


1    50 
1.75 

0.25 


17}  May  '20,  1.00 

44}  Nov.  '20.  Q         1.50 

6}  June  '18.  0.50 

28     Sept.  '20.  1.25 

8}   Dec.  '20.  Q         0.50 

41     Mav  '22,  Q  2  00 

*55       *55       *55    Sept.  '20.  Q        0  03 

Q,  Quarterly.     SA,  Semi-annually.   M, 

Includes  extra. 

B.  Wills;  Spokane.  Pnhlman  Investment 

ber  of  Corn- 


Stock 


Exch. 


GOLD 


Alaska  Gold New  York 

Alaska  Juneau New  Y'ork 

Atlas Toronro 

Carson  Hill New  York 

Cresson  Consol.  G-. .  N.  Y.  Curb 

Dome  Mines New  York 

Florence   Goldfield...  N.  Y.  Curb 

G  ilden   Cycle Colo.  Springs   t*85 

Goldfield    Consol N.  Y.  Curb 

Gordon  Murray      ...  Toronto 

Hollinger  Consol Toronto 

Homestake  Mining. .  New  Y'ork 

Kenra..  Toronto 

Kirkland  Lake Toronto 

Lake  Shore Toronto 

Mclntyre-  Porcupine.  Toronto 

Porcupine  Crown. . . .  Toronto 

Porcupine  V.  N.  T...  Toronto 

Portland Colo.  Springs 

Schumacher Toronto 

Silver  Pick    N.  Y.  Curb 

Teck  Hughes Toronto 

Tom  Reed Los  Angeles 

United  Eastern N.  Y".  Curb 

Vindicator  Consol. .  .  Colo.  Springs 

White  Caps  Mining..  N.  Y.  Curb 

Wright-Hargreaves. .  Toronto 

Yukon  Gold N.  Y.  Curb 

S 

Batopilas  Mining New  Y'ork 

Beaver  Consol Toronto 

Coniagas Toronto 

Crown  Reserve Toronto 

Kerr  Lake N.  Y.  Curb 

La  Rose Toronto 

McKinley-Dar.-Sav..  Toronto 

Mining  Corp.  Can...  Toronto 

Nipissing N.  Y.  Curb 

Ontario  Silver New  York 

Ophir  Silver NY".  Curb 

Temiskaming Toronto 

Trethewey Toronto 


*23} 


t*85 

t*81S 

*8I 

June 

'21.  Q 

0.02 

*6 

*6 

*6 

Dec. 

'19, 

0.05 

*2} 

•2 

*2} 

9.30 

9.25 

9.30 

June 

'22, 

o  o; 

69 

69 

69 

June 

"22,  M 

0.25 

*12 

*85 

*8| 

*40 

*3  7'. 

*40 

2.24 

7..  00 

2.08 

Nov 

•21.  K 

0.02 

16  40 

16  00 

6.25 

Mav 

'22.  K 

0.05 

*20 

*I7 

•18 

Julv 

'17, 

0.03 

20'. 

19} 

19! 

*20 

*20 

*20 

Oct. 

"20,  Q 

0.01 

*74'. 

*73 

*74 

*15 

*I3 

*I5 

*55 

•45 

♦545 

*55 

*45 

*53 

Dec. 

'19. 

0.02 

i; 

U 

1| 

Apr. 

'22.  Q 

0.15 

t*6 

t*3 

*7 

,1.1  n 

'20.  Q 

0,01 

*7 

*7 

*7 

2.75 

2  45 

2.75 

July 

22, 

0,02', 

*88 

*87 

*87 

June 

'18, 

0.025 

H 

1} 

1} 

Dec. 

'07,  I 

0.12} 

*28 

*25; 

«27 

May 

'20,  K 

0.03 

1   27 

1.00 

1.25 

May 

•21, Q 

0.125 

*14 

«1 1 

*I4 

Jan. 

17. 

0.05 

4 

3  s. 

3} 

Apr. 

'22,  Q 

0.125 

*3lj 

*29 

*30 

Apr. 

'22. 

0.10 

*25 

Oct. 

'20.  Q 

0.03 

1.04 

*90 

1.00 

Sept 

'20.  Q 

0.  12'. 

6 

5} 

5f 

Apr. 

'22.  Q.X 

0.30 

75 

7 

7 

Jan 

•19.  Q 

0.50 

*I2 

Jan 

'12, 

0.10 

*295 

*25 

*295   Jan. 

'20,  E 

0.04 

*4 

*2; 

*3} 

Jan. 

'19, 

0.05 

GOLD    AND    SILVER 


Boston  &  Montana.. .  N.  Y*.  Curb 

Cash  Boy N.  Y.  Curb 

Dolores  Esperanza...  N.  Y*.  Curb 

El  Salvador N.  Y.  Curb 

Butler N.  Y.  Curb 


16 


Jumbo  Extension.. 
MacNamara  M.&M. 
Tonopah  Belmont. . 

Tonopah  Divide 

Tonopah  Extension.. 
Tonopah  Mining. .  .  . 
West  End  Consol 


*78 
U 


IrV 


Curb 
Curb 

N.  Y.  Curb 

N.  Y.  Curb 

N.  Y.  Curb 

N.  Y.  Curb 

N.  Y.  Curb 

SILVER -LEAD 

Caledonia N.  Y.  Curb  *7         *7 

Cardiff  M.  &  M Salt  Lake  *94        *90 

Chief  Consol Boston  Curb  5  4J 

Consol.  M.  &S Montreal  225       22} 

Daly  Mining Salt  Lake        t2.00fl.40 

Dalv-West Boston 

Eagle  &   Blue  Bell   .  .      Boston  Curb         t35        t3 

Electric  Point Spokane  7  6} 

Federal   M.  &  S.      . .      New  York 
Federal   M.  &  S.  pfd.      New  York 

Florence  Silver Spokane 

Grand  Central Salt  Lake 

Hecla  Mining N.  Y.  Curb 

Iron  Blossom  Con. . .      N.  Y.  Curb 

Judge  M.  &S Salt  Lake 

Mar^h  Mines N.  Y.  Curb 

Prince  Consol Salt  Lake 

Rambler-Cariboo....      Spokane 

Rex  Consol N.  Y.  Curb 

Standard  Silver-Ld..      N.  Y.  Curb 

Stewart  Mines N.  Y'.  Curb 

Tarnarack-Custer.. . .      Spokane 

Tintic  Standard Salt  Lake 

Utah  Apex Boston 

Wilbert  Mining N.  Y'.  Curb 

VANADIUM 

Vanadium  Corp New  Y'ork  455       43 

ASBESTOS 

Asbestos  Corp Montreal 

Asbestos  Corp.  pfd...     Montreal  78         78 

SULPHUR 

Freeport,  Texas New  York  245        22} 

Texas  Gulf New  Y'ork  47}       45} 


*5  Aug.  '18.  SA  0.07 

*5  June' 16,  0.05 

*6  May  '10,  0.02! 

If  July  '22,  Q  0.05 


July' 

I  Apr. 

June 


22,  Q  0.05 

'22.SA.X  0.075 
'22,  SA       0.05 


4}  May 
22}  Oct. 


47}       46 
*22J     *22 

'oj         6} 

*28       *28 
t2.50  t2,30 


55 


2} 


1  I  Jat 

46'.  June 

*22  Apr. 

60  Jan. 

6}  June 

*28  Apr. 

2.60  Sept. 

*I8  June 

5}  Nov. 

55  Feb. 

*8 

*20  Oct. 


'20. 
'22,  Q 
'20.  Q 
'20,  Q 
'20,  Q 
'21.  K 

•20,  SA 
'09, 

•'22,Q 
'19. 
•21.  K 

'22.  Q 
'22.  Q 

'20.  Q 
'21,  I 

'17. 
'19, 


445    Jan.  '21,  Q 


0.01 

0   15 

0.05 

0.62} 

0.10 

0.25 

0.05 

0.03 

1.50 

1.25 

0  01! 

0  01 

0.15 

0.025 

0.  125 

0.02 

0.025 

0.01 

0  05 
0  05 
0  04 
0  05 
0  25 
0.01 

1.00 


46!    June 


MINING.  SMELTING  AND  REFINING 


Amer.  Sm.  &  Ref...  . 
Amer.  Sm.&  Ref.  pf. 
Am.  Sm.  Sec.  pf.  A.. 
U.  8.  Sm.  R.  &  M.  . 
U.S.  Sm.R.A  M.  pf.. 


New  York 
New  York 
New  Y'ork 
New  York 
New  Y'ork 


60f  58 

97}  97} 

92'.  "2 

40}  40 


59}  M: 

97}  June 
925  July 
40     Jan. 

475  Apr. 


19, Q 
•22,  QX 

'21.  Q 

'22  Q 
'22,  Q 
'21,  Q 
'22,  Q 
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Current  Prices  of  Mine  Materials  and  Supplies 


RISE  AND  FALL  OF  THE  MARKET 
Advances — Steel  shapes  up  10c.  in  New  York  and  20c.  per 
100  lb.  in  Chicago.  Mill  price  $1.60@$1.70  per  100  lb., 
Pittsburgh.  Cast-iron  pipe  advanced  $2  in  New  York,  $2.50 
in  Chicago,  and  $3  per  ton  in  Birmingham.  Lower  discounts 
in  New  York  and  Cleveland  on  bolts  and  nuts.  Structural 
timbers  up  $1@$6  per  M  ft-  b.ni.  in  five  important  centers. 
Fuel  costs  advance  cement  prices  above  month  ago  quota- 
tions, regardless  of  freight  rate  reductions.  Linseed  oil  and 
pneumatic  hose  prices  tending  upward. 

Declines — Pittsburgh  and  Birmingham  quote  slightly  lower 
prices  on  spikes  and  track  bolts.  Wire  and  cut  nails  decline 
at  Pittsburgh  mill  and  in  Chicago  warehouses.  Lime  prices 
reduced  owing  to  freight  rate  revision.  Fire  hose,  manila 
rope,  cotton  waste,  40  and  60  per  cent  gelatin  dynamite, 
slightly  lower  throughout  the  country. 

arious  cities  from  warehouse  also  the 


Fran-  New 

York 

$4. 15  $3    63 


SHEETS — Quotations  arc  per  100  lb. 

base  quotations  from  mill: 

Pittsburgh, 

Large  St. 

Blue  Annealed  Mill  Lots. 

No.  10    $2.40         $3.62; 

Black 
No.  28    3.15  4  30  4   45  5   65  4.35 

Galvanised 
No.  28     4.15  5.30  5.45  6   50  5   35 

STEEL   RAILS — The   following  quotations   arc   per   ton   fob.    Pittsburgh   and 
Chicago  for  carload  or  larger  lots: 

. Pittsburgh — — . 

One 
Current    Year  Ago   Birmingham   Chicago 

Standard beaseraer rails     $40  on      $45.00  $40  00 

Standard  openhcarth  rails 40  00         47.00         $40  00  40.00 

TRACK  SUPPLIES— The  following  prices  are  base  per  100  lb.  f.o.b.   Pittsburgh 
for  carload  lots,  together  with  the  warehouse  prices  at  the  places  named: 

Pittsburgh .  San       Bir- 

One  Year  Fran-  ming- 

Current  Ago        Chicago  St.  Louis  cisco      ham 

Standard  spikes,  iV'n. 

and  larger $2. 25ft  2.35  $3. 25ft  3.40  $2.55      $3.00     $4.10  $2.80 

Trackbolts 3.25  4.00ft  4.35     3.65        4.25       5.10    3.80 

Standard  section  angle 

bars   2.40  2  50  2.40         3.00      4.00     3.00 

STRUCTURAL  MATERIAL— Follow  ing  are  base  prices  f.o.b.  mill.  Pittsburgh 

and  Birmingham  together  with  quotations  per   100  lb.  from  warehouses  at 
places  named: 

Bir- 
Pitts-        ming-  San 
burgh,        ham      ;New  St.  Chi-    Fran- 
Mill           Mill       York  Dallas      Louis  cago    cisco 
Beams.  3 to  I5in. . .$1 . 60ft  $1.70  $195     $2  68  $4.00     $2.57J  $2.68  $3   10 
Channel,  3  to  15  in..    1.60*2,    170      1.95       2.68  4.00       2.57}  2.68     3.10 
Angles,  3  to  6  in.,  J 

m.  thick                 .    I.fclfi    I   70     1.95     2.68  4  00      2.57}  2.68     3.  10 

Tees.  3  in.  and  larger    I   60ft     I   70     1   95     2.68  4.00       2.57}  2.68     3.10 

I. 60®    1.70     I   95     2.68  4.00      2.57}  2.68     3.10 

WIRE  ROPE— Discounts  from  list  price,  f.o.b.  New  York  and  east  of  Missouri 
River,  on  regular  grades  of  bright  and  galvanized  arc  as  follows: 

ITercules  red  strand,  all  constructions       30% 

Cast  steel  round  -frand  rope 

Galvanwo!  steel  rigging  and  guy  rope  17 

Roundetrand  iron  andiron  tiller..,  .......  1539 

Plow  ■ted  round  strand  rope 45* 

Special  steel  round  strand  rope 40% 

New  York     Cleveland     Chicago 
Drill  Rod  (from  listl     55(0.60-;,  55c  50% 

WROUGHT  PIPE— The  following  discounts  arc  to  jobbers  for  carload  lots  on  the 
latest  Pittsburgh  basing  card: 

Steel  Iron 

Inches      Black       Galv.      Inches      Black       Galv. 

IIUTTWELD— I  to  3  71  58}       J  to!)         44}  29} 

LAP  WELD—  2'  to  6  68  55}     2}  to  6  42}  29} 

STEEL  PIPE — 1  i  at  the  places  named  the  following  discounts 

['it  hold  Slt't  i 

-Black- 
New  York 

2}  to6in.  lap  welded 


New  York     Chicago     St.  Louis 
61% 59|%  56% 


CAST-IRON  PIPE— The  (.11., wing  are  prices  per  net  ton  lor  carload  lots: 

. New  York , 

San    Fran 
Curren*       Y.  «r  \r..  Birmingham  Chicago  61 
6  in.  and  over         $50  80        $48   in         $37  '.  i         $46  67)      $19  70       $51  00 


NlltS.  hoi  pres.se.!.  to,  .per  1 00  lb  Off  list 
Nuts,  cold  punched,  sq,  per  100  lb  '  iff  li.l 


l<  veiand  Chicago 
$2  00  $3  50        m  mi 

4    I'll 


MM    III      |     111  II    IS 

I 

I'  •  .  t   nuts 


New  I 

land 


HOLLOW  Til  .r  hollow  build- 

P.  rtli 

I  , 
Ago  rago        .1-  Factory 

4,12*12         fO  III  !0     $0.12120  $0  0707     $n  hi     $n  0635  $o  in* 
6tI2iI2  16670  16420  0073  08  1 56 

B*  12*12  ;i'i  2'9  H26  18  12  244      $017810 


1 MBER  -Prices  of  rough  Dougla.  Fir  No.  I  common,  in  carload  lots  to  dealers 
in  yards  at  ban  Francisco.     To  contractors,  $2  per  M.  ft.  additional. 


6-8  and 

,   l      a  a  ,2Ft- 

3x3  and  4 $28,00 


u  holesale  prices  to  dealers  of  long  leaf  i 
City,  delivered  from  lighters  or  cars  ti 


10-16-18  and  22  and 
20  Ft.  24  Ft. 

$31    00         $31.00 
31 .00  31.00 

31.00  32.00 

■  pine.    To  contractors  i 
$5  addition  ' 


3x4  to  8x8 

3xl0to  10x10   41.00 


. Chicagi 

20  Ft 
and    Under 
$42   00 
46  00 
49.00 


Boston 

Cincinnati. . . 
Montreal.  .  .  . 
Denver  . 
Minneapolis 
Kansas  City. 
Birmingham . 


York- 
20  Ft.  22-24 

and  Under         Ft.        and    Under    24    Ft. 
$38.00         $39.00         $42  00         $45  00 
42.00  46  00  48  00 

44.00  45  00  49.00  51   00 

12  i    I2-In. 

-8  x8-In.  x  20  Ft.  and  Under ,  20  Ft   and  Lnder 

Pine  Fir      Hemlock  Spruce       Pine  Fir 

$50  00     $52.00     $55.00     $45.00     $54  00     $52  00 

40  00       64  00 

35.00  35.00 
38  00  38.00 
40.00   


45  00 
33  00 
23  00 


50.00 
45.00 
38.00 
41.00 
34.00 


78.00 

47 

nn 

•>l 

mi 

48  00 

41 

no 

36  00 

35 

ml 

28  00 

NAILS — The  following  Quotations  are  per  keg  from  warehouse: 

San  91         Mon- 

Mill       Chicago  Francisco    Pallas  Louis         ireal 

",re $2  40       $3    10       $3  90       $5.00  $3  25       $4  95 

'    "                                                    2    25          5   50          5   90          7   75  5.00 


to  contractors  per  bbl.  in  carload  lots  irilhuut 


PORTLAND  CEMENT— Pric  . 

baqs.    Cash  discount  not  deducted. 

..,,,,,,  ,  Current      One  Month  Ago  One    Year   Ago 

NewYork,  del.  by  truck $2.  40m  $2.  50  $2.  40@2.  50  $2  80 

Chicago,  fob 2  05  I   97  2   17 

Cleveland,  f.o.b 2  31  2  26  2.43 

LIME — Warehouse  prices: 

Hydratcd,  per  Ton      Lump.perBarrel280-lb.net 
Finishing  Common     Finishing       Common 

NewYor*   $15  80m$l6.l7     $12  29        $3.68}  $2  75ft  $3  14) 

22.00  18.00  ....    (I80-Ibnct)l.75 


San  Franoisco 

LINSEED  OIL — These  prices  are  per  t 


Raw  in  barrel  (5  bbl.  lotsV 


-New  York 

One  One 

Current       Year  Ago  Current    Y'ear  Ag 

$0.90            $0  80  $0  96         $0.75 


WHITE  AND  RED  LEAD-  Base  price  in  cents  per  pound: 
. Red- 


Y'ear  Ago      Current    Yr.    Ago 
Dry  Pry 

or  or 

Dry       In  Oil        Dry        In  On"      In  Oil      In  Oil 

100-lh  keg       12.50       14.00       13.00       14.50       12.50       13.00 

25  and  50-11,  kegs 12.75       14.25       13.25       14.75       12  75       13.25 

HOSE  — 

...                 .  ,,  .              ,    .            Fire  50-Ft.  Lengths 

Underwriters  2J-m.  c  ii:pled          .  47c  pcr  ft 
Air 

First  Grade  Second  Grade 

!-in  ,  3ply  per  ft $0   31  $0  22} 

lunts  rrora   list 

First  grade           .40-10'-,      Second  grade             50-5',  Third  grade          50-10-5', 

RUBBER  BELTING— The  following  discounts  from  list  apply  to  transmission 

ml  duck  belting: 
"ion 60-10-5%  Best  grade     ..,  60-5% 

LEATHER  BELTING— List  price  per  ply,  12-in.  wide,  per  hn  ft   $2  88. 

Discount    from   list 
Medium 40—5% 


It  out,  best  grade.   50-10^;,   2nd  grade,  60%. 
RAWHIDE  LACING     I    r  per  sq.ft.;  2nd,  39c. 

tanned:  cut.     50  1,    <  >c     per  Sq.ft. 

PACKING — Prices  per  pound: 

Rubber  and  duck  for  low-pressure  steam.  S  in 

-I  

Rubber  sheet,  wire  insertion 
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M  \NILA  ROPE— Per  lb..  J-in.  and  larger.  1.200-ft.  coils. 

$0  20         New  Orleans $0   17} 

New  York    17        I ..«<  Angeles 16} 

Chicago .19  Seattle      18 

COTTON  WASTE — The  following  prices  arc  in  cents  per  pound: 

New   *!   irk      Cleveland   Chicago 

White     7.50(0)10  00       12.00         11.21 

Mis  I  5  5(K.f   9  00        9  00  8  00 

EXPLOSIVES — Prices  per  pound  of  dynamite  in  small  lots: 


N.w  York... 

1  lenver 
Baltimore 

\.  v\   i  irl.  IMH 


;  I  "I  \  I  HiN   oil  s      VII  prioM  are  f.o.b.   N.w  York   unless  otherwise  stated, 
mi. I  are  i-  >  >n.gal.  bbla  .  gross  weight  5001b. 

I,  st««m  diet.,  sp.gr.,  0.930-0.940     , ....   gal  $1  00 

gal.  .95 

i      15-1. 035  gal.  4* 

Pins  tar  oil,  crude,  tp.gr.  I    025-1    015  tunk  cars  f  0.0   Jacksonville. 

I  El  gal.  .53 
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NEWJVLACHINERY 
AND  INVENTIONS 


A  Continuous  Weighing  Machine 

The  Schaffer  Poidometer  Also  Assures 

the   Correct    Proportioning    of 

Crushed  Materials 

A  MACHINE  which  has  an  extensive 
application  in  the  non-metallic 
mining  industry,  although  it  is  by  no 
means  limited  to  that  work,  is  the 
poidometer,  which  provides  a  means  of 
accurately  weighing  material  and  se- 
curing correct  proportioning  continu- 
ously and  automatically.  The  Schaffer 
poidometer  is  now  being  manufactured 
in  three  sizes  and  capacities:  From  5  to 
175  lb.  per  minute  on  finely  ground  or 
fine  granular  materials;  20  to  2,000  lb. 
on  pulverized  and  granular  materials 
up  to  U-in.  cubes,  and  75  to  15,000 
lb.  per  minute  on  pulverized  and  granu- 
lar material  up  to  4-in.  cubes.  Among 
the  material  handled  by  the  poidometer 
may  be  included:  Clays  and  shales, 
dolomite,  feldspar,  gypsum,  limestone, 
manganese,  iron  ore,  asbestos,  salt  and 
calcined  products. 

The  poidometer  is  mounted  on  a  sub- 
stantial steel  frame  and  the  weighing 
apparatus  proper  is  equipped  with 
dust-proof  ball  bearings,  all  pivot  joints 
and  knife  edges  in  connection  with  the 
beams  being  case-hardened  and  also 
dust-proof  in  their  enclosures.  The 
hopper  is  of  a  special  type  so  arranged 
that  the  belt  in  passing  under  it  pulls 
the  material  from  the  hopper  instead  of 
the  hopper  spilling  the  material  on  to 
the  belt.  Two  shoes,  one  on  each  side 
of  the  hopper  and  set  at  the  proper 
angle,  further  assist  and  cause  the 
materials  handled  to  be  delivered  on  to 
the  belt  in  the  form  of  a  ribbon  where- 
in the  angle  of  repose  is  determined 
the  instant  the  belt  receives  the  ma- 
terial from  the  hopper.  The  regulating 
gate  on  the  hopper  has  double-knuckle 
joints  and  is  connected  to  the  walking 
beam  by  means  of  pivot  points  and 
knife  edges.  The  hopper  gate  has  an 
action  which  is  absolutely  free,  thus 
practically  eliminating  friction.  It 
moves  on  rollers  enclosed  in  a  special 
housing  and  is  properly  polished  on  the 
inside  to  prevent  any  material  which 
touches  the  gate  causing  any  friction. 
The  roller  under  the  center  of  the  belt 
(which  primarily  functions  by  support- 
ing the  belt  with  its  load  and  causing  a 
compensating  mechanical  reaction 
against  the  scale  beam)  is  ball-bearing. 
The  method  of  weighing  is  simple. 
The  distance  between  the  center  of  the 
tail  pulley  and  the  center  of  the  last 
supporting  roller  under  the  hopper  acts 
as  a  continuous  scale  platform.  When 
the  material  is  delivered  to  the  belt 
the  weight  oh  this  continuous  platform 
compensates  by  means  of  the  support- 
ing roller,  and  the  transmission  of  this 
impulse  to  the  scale  beam  with  its 
weight  and  counterweights  causes  the 
gate  to  fluctuate  as  is  necessary  to  give 


a  predetermined  weight  per  foot  of 
running  belt  per  minute. 

The  general  method  of  operation  is 
on  a  continuous  basis,  but  where  beam 
operation  is  desired  this  is  accomplished 
by  means  of  a  mechanical  weighmaster 
attachment  which  upon  being  set  for 
a  predetermined  amount  causes  the 
machine  to  stop  when  this  quantity  has 
been  delivered. 

By  means  of  a  liquid  measure  attach- 
ment, liquids  can  be  delivered  in  con- 
junction with  solids.  However  the 
machine  will  not  handle  wet  materials 
and  the  admixture  of  the  dry  material 
passing  over  the  belt  and  the  liquid 
which  is  passed  synchronously  through 
the  liquid  measure  must  be  made  at 
some  point  after  leaving  the  poidom- 
eter. 

In  practically  every  instance  the 
poidometers  are  equipped  with  auto- 
matic electrical  devices  which  cause  the 
poidometer  or  any  number  of  poidom- 
eters in  battery  to  automatically  stop 
when  for  any  reason  they  do  not  re- 
ceive the  proper  amount  of  material 
called  for.  By  means  of  an  automatic 
hopper  arrangement  the  machines  can 
be  automatically  started  upon  receipt 
of  material.  The  productometer  is 
part  of  the  standard  equipment  and 
from  a  simple  reading  of  this  it  can 
be  ascertained  the  amount  of  material 
that  the  machine  has  handled  for  any 
given  unit  of  time.  The  Schaffer 
poidometer  is  manufactured  by  the 
Schaffer  Engineering  and  Equipment 
Co.,  2828  Smallman  St.,  Pittsburgh,  Pa. 


Joining  the  Ends  of  Belting 

Probably  the  greatest  source  of 
annoyance  in  the  use  of  any  kind  of 
power  transmission  belt  is  that  arising 
from  the  difficulty  of  properly  joining 
the  two  ends.  This  is  often  done  with 
lace  leather,  and  a  laced  joint  is  a  good 
one,  if  well  made,  and  it  still  is  a 
favorite.  There  is,  too,  a  wide  variety 
of  metal  fastenings  for  this  purpose. 
In  the  various  fabric  belts  resort  must 
be  had  to  lace  leather  or  to  the  metal 
devices,  for  though  it  is  possible  that 
rubber  belts  and  some  other  varieties 
of  fabric  belts  may  be  made  endless 
in  the  'process  of  manufacture,  they 
are  troublesome  to  install  on  their 
pulleys,  necessitating  often  the  taking 
down  of  shafting,  and  they  will  run 
but  a  short  time  when  they  have 
stretched  enough  to  make  it  necessary 
to  cut  the  belt  to  shorten  it,  and  then 
resort  to  lace  leather  or  metal 
fastenings  becomes  necessary.  Where 
these  belts  run  with  a  tightener,  which 
will  take  up  all  the  stretch  of  service, 
this  endless  joint  will  make  no  trouble, 
but  where  there  is  no  provision  for 
taking  up  the  stretch,  or  where  the 
swing  of  the  tightener  is  not  large 
enough  to  provide  for  all  the  stretch, 
there  is  frequent  trouble  with  the  lace 
holes  cutting  out,  or  the  metal  fasten- 
ings breaking,  or  the  ends  of  the  belts 
tearing.  The  joining  of  the  two  ends, 
therefore,  is  the  weakest  and  most 
troublesome  point  in  any  belt. 

The  requirements  of  a  good  method 


of  fastening  the  ends  of  belts  are, 
first,  that  it  shall  be  strong.  The 
tensile  strength  of  leather  belts  is  from 
3,500  to  5,000  lb.  per  square  inch,  and 
of  the  fabric  belts  even  higher,  and  the 
strength  of  the  fastening  should  be 
approximately  as  much,  even  though 
the  strains  of  operation  are  much  less, 
for  the  belt  is  no  stronger  than  its 
weakest  point.  It  is  true  that  no  belt 
ever  operates  under  any  such  load.  The 
research  director  of  the  Leather  Belt- 
ing Exchange  Foundation,  at  Cornell 
University,  reports  that  the  greatest 
load  he  has  ever  been  able  to  place  on 
a  belt  and  keep  it  upon  the  pulleys,  is 
about  1,000  lb.  per  square  inch  on  a 
leather  belt,  and  the  difference  between 
that  figure  and  the  ultimate  tensile 
strength  of  the  belt  seems  to  be  an  am- 
ple margin  of  safety;  indeed,  much 
greater  than  it  is  customary  to  provide 
in  other  materials,  but  the  high  tensile 
strength  requirements  of  leather  and 
other  kinds  of  belting  are  considered 
necessary  to  insure  the  presence  of 
other  qualities  which  are  requisite  to  a 
good  belt.  It  seems  foolish,  however,  to 
spend  money  for  a  belt  to  stand  a 
tensile  strain  of  2,500  to  3,500  lb.  and 
then  to  fasten  the  ends  with  devices 
that  will  pull  out  at  1,500  to  2,000  lb. 
Second,  the  joining  device  must  not 
only  be  strong  itself,  but  it  must  not 
weaken  the  ends  of  the  belt.  Lace 
leather,  even  when  skilfully  applied, 
makes  necessary  holes  of  a  size  that 
reduces  the  cross  section  of  the  belt, 
and  when  improperly  applied  cuts  into 
the  belt  seriously.  The  various  wire 
lacings  do  not  cut  anything  from  the 
belt,  but  they  result  in  a  series  of 
perforations  which  -make  it  easy  for  the 
end  to  be  torn  off,  just  as  the  bank 
check-book  makers  perforate  the 
checks,  so  that  they  may  be  readily 
detached.  The  various  plate  hooks  dis- 
tribute their  load  better  over  a  larger 
area  of  belt,  and  are  not  so  likely  to 
tear  out  the  belt. 

Third,  the  joint  must  be  smooth  and 
even  in  its  operation  over  the  pulley, 
more  especially  at  high  speeds.  A 
badly  laced  joint,  or  a  plate  hook, 
strikes  the  pulley  with  a  hammer  blow, 
and  even  a  well-laced  joint  makes  itself 
heard  and  felt,  all  to  the  injury  of  the 
belt  and  its  fastening,  and  to  the 
machine  of  which  it  is  a  part.  The 
wire  lacings  and  fasteners  are  com- 
paratively smooth  in  their  operation, 
but  the  testing  machine  of  the 
Leather  Belting  Exchange  Foundation 
shows  that  there  is  a  momentary  slip- 
page on  the  pulley  as  such  a  joint 
passes  over  it,  and  a  consequent 
reduction  in  power  transmission. 

Fourth,  any  successful  method  of 
fastening  must  be  durable.  Some 
changes  are  required  while  the  belt  is 
new  and  stretching  to  its  place,  but 
when  once  run-in  the  fastening  should 
serve  for  a  long  time.  Proabably  noth- 
ing is  so  annoying  as  to  have  to  stop 
production  to  repair  a  belt  joint.  Lace 
leather,  though  long  lived,  wears  out. 
and  the  metal  fastenings  crystallize  and 
break,  so  that  none  of  them  have  the 
same  permanency  as  the  belt. 
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The  Hercules  Powder  Co.,  have  an- 
nounced a  reduction  in  their  prices  of 
-  and  blasting  powder 
effective  July  1.  Details  are  obtain- 
able at  any  of  their  offices. 

Charles  M.  Schwab  has  been  elected 
chairman  of  the  board  of  directors  of 
the  Chicago  Pneumatic  Tool  Co.,  suc- 
ceeding John  R.  McGinley,  who  will 
continue  to  retain  his  active  interest  in 
the  company  by  remaining  on  the  board 
of  directors. 

F.  W.  Gay.  of  the  William  Cramp  & 
Sons  Ship  &  Engine  Building  Co., 
who  has  been  in  San  Francisco  since 
March  1  in  connection  with  the  acquire- 
ment of  the  Pelton  Water  Wheel  Co. 
by  the  Cramp  organization,  has  re- 
turned to  New  York. 

Wilson  Welder  &  Metals  Co.,  Inc., 
132  King  St.,  Xew  York  City,  recently 
appointed  King-Knight  Co.,  Under- 
wood Building,  San  Francisco,  Cal.,  ex- 
clusive representatives  in  central  and 
northern  California  for  Wilson  Plastic- 
Arc  Welding  Machines  and  Wilson 
"Color-Tipt"  Metals. 

Ely  C.  Hutchinson  returned  to  San 
Francisco  on  June  12  after  a  month 
spent  in  New  York  and  Philadelphia. 
This  was  Mr.  Hutchinson's  first  trip 
East  since  his  appointment  as  first 
vice-president  and  general  manager  of 
the  Pelton  Water  Wheel  Co.,  following 
the  acquirement  of  that  company  by 
the  William  Cramp  &  Sons  Ship  &  En- 
gine  Building   Co. 


Turbines — All  is  Chalmers  Mfg.  Co., 
Milwaukee,  Wis.,  have  issued  Bulletin 
No.  1128  which  illustrates  and  describes 
small  steam  turbines  suitable  for  driv- 
ing condenser  auxiliaries,  exciters  and 
small   generators. 

Hydro-Electric  Installations  —  The 
Pelton  Water  Wheel  Co.,  San  Francisco 
and  New  York,  has  issued  an  attrae- 
ixteen  -  page  pamphlet.  "Kern 
River  Number  Three  Plant  of  the 
Southern  Calif.. una  Edison  Co."  This 
monograph  is  written  by  Ely  C.  Hutch- 
inson, and  conaisti  of  a  ...mplete  and 
authoritative  account  of  the  project, 
with  special  reference  to  the  hydro- 
electric installation. 

Masting  —  "Eliminating  Waste  in 
Blasting"  is  the  title  of  a  ■".>'■  p  ig 

led  by  the  Herculi 
and    written    by    N.    S.    Greensfelder. 
ection    of    the    material    is    well 
made   and   brings  out    the   point  which 
is  empi  .t.     There  are 

chapters  ..n  planing  the  work;  drilling; 
;   advantages  of  No. 
8  blasting   caps;    me   of  stemming  and 


preventing  waste  in  firing,  all  of  which 
represents  the  best  methods  for  reduc- 
ing blasting  costs. 

Blowers — Connersville  Blower  Co., 
Connersville.  Ind.,  have  issued  Bulletin 
21  which  describes  the  "Victor"  posi- 
tive pressure  blowers.  These  blowers 
are  of  relatively  small  capacity  and 
are  adapted  to  moving  air  under  pres- 
sures of  I  to  5  lb.  per  sq.ih.  or  vacuums 
of  1  to  10  in.  mercury.  They  have  con- 
siderable application  in  the  mining  in- 
dustries in  furnishing  air  for  oil  and 
gas  furnaces,  blacksmith  forges,  pneu- 
matic conveying,  flotation  mills,  sludg? 
systems.  and  priming  centrifugal 
pumps. 

Recording  Thermometers — The  Bris- 
tol Co.,  Waterbury,  Conn.,  have  re- 
cently issued  Bulletin  No.  311  which 
describes  their  recording  wet-  and  dry- 
bulb  thermometer  or  recording  psy- 
chrometer.  This  instrument  is  used  to 
obtain  a  continual  record  of  tempera- 
tures, from  which  the  relative  humidity 
or  atmospheric  moisture  may  be  fig- 
ured. It  has  two  complete  operating 
systems,  including  two  bulbs  and  two 
pens,  both  pens  recording  on  the  same 
chart.  The  operation  of  the  psychrom- 
eter  is  based  on  the  principle  that  evap- 
oration varies  with  the  amount  of 
moisture  in  the  atmosphere. 

Boiler  Feed  Water  Regulators — 
Northern  Equipment  Co.,  Erie,  Pa., 
have  just  issued  a  20-page  booklet, 
"Regulating  Boiler  Feed  Water,"  which 
describes  the  Copes  system  of  boiler 
feed  control.  The  subject  has  been 
treated  in  an  entirely  new  way,  the 
object  being  to  cover  the  subject  of 
boiler  feed  water  regulation  completely 
and  yet  very  briefly.  To  accomplish 
this  purpose,  free  use  has  been  made 
of  a  graphical  method  of  presentation: 
charts  showing  the  effect  of  feed  wa- 
ter regulation  on  water  input,  steam 
output,  feed  water  temperature,  etc., 
also   other  charts,   and    photographs. 

Diamond  Drills — Sullivan  Machinery 
Co.,  Chicago,  111.,  have  issued  Bulletin 
69  M.,  "Sullivan  Diamond  Core  Drills." 
A  number  of  illustrations  arc  given 
and  considerable  information  relating 
to  the  subject  of  prospect  drilling. 
This  company  manufactures  30  differ- 
ent styles  and  sizes  of  diamond  drills, 
which  range  in  capacity  from  300  to 
('.,000  ft.  in  depth.  Operation  may  be 
obtained  by  hand,  by  belt  from  gaso- 
lene or  oil  engine,  or  by  steam  or  air 
power.  The  "specimen  list  of  equip- 
ment" which  is  included  in  the  bulletin 
is  of  particular  interest  to  it- 
erating or  contemplating  operation  of 
diamond   drills. 

Acid    Pumps — Oliver-Sherwood    Co., 

San     Francisco.     Cal.,      have      recentlj 

the     "Olivite"     pump     bulletin. 

which  describes  the  charactei 
•he  acid-proof,  non-corrosive  centrifu- 
gal   pumps    that    are    handled    by    'he 
company  under  that    name       II. nl   li   I 
pumps,    bron/e    pumps,    and    the    other 

types  heretofore  adapted  to  acid  service 

iffi  ■  i  l  from  electrolysl 
tural    ■■  well    known 


sources  of  failure.  The  corrosion-resis- 
tant material  used  in  the  Olivite  pump 
is  not  hard  rubber,  but  is  a  new  com- 
position with  a  rubber  base,  and  is 
said  to  be  a  successful  resistant  of  the 
dilute  acids  found  in  copper  leaching 
plants. 


CONSTRUCTION  NEWS 


New  Utah  Consolidated  Mill 
at  Tooele  Is  Success 

The  1,000-ton  flotation  plant  of  the 
Utah  Consolidated  Mining  Co.  built 
near  the  International  smelter  at 
Tooele,  Utah,  commenced  operations  in 
June.  The  mill,  designed  by  the  Gen- 
eral Engineering  Co.,  is  fully  meeting 
expectations   in  capacity  and  recovery. 


Stamp  Mill  at  Moore  Mine  in 

California  Nearing 

Completion 

The  twenty-stamp  mill  now  being 
erected  at  the  Moore  mine,  near  Jack- 
son. Amador  County,  Calif.,  is  expected 
to  be  in  operation  the  latter  part  of 
August.  New  hoisting  equipment  will 
facilitate  the  opening  up  of  the  600 
level,  which  should  be  reached  within 
a  month. 

Zinc  Concentrator  Will  Be 
Erected  at  Big  Dick  Mine 

The  Zinc  Hill  Mining  Co.,  operating 
the  Big  Dick  mine  near  Cuba  City,  Wis- 
consin, has  been  steadily  producing 
about  100  tons  of  23  per  cent  zinc  con- 
centrate per  week.  Prospecting  has  de- 
veloped another  orebody  adjacent  to 
this  mine  on  which  a  mill  will  be 
erected  within   the  next  ninety  days. 

Cyanide  Gold  Co.  Is  Finishing 
Milling  Plant  in  Idaho 

Preliminary  construction  work  on  the 
new  cyanide  plant  of  Cynide  Gold  Co. 
at  the  Buckhorn  mine,  near  Bonners 
Ferry,  Idaho,  in  the  northeastern  part 
of  Boundary  County,  is  well  under  way. 
The  company  also  has  placer  holdings 
near  the  big  hydraulic  development 
of  Idaho  Cold  A  Ruby  Mining  Co.,  and 
arrangements  are  being  completed  for 
development  of  the  placer  deposits  by 
other  parties. 


Vsbestoa  Mine  in  Arizona 
Will  Be  Equipped 

While     the     asbestos     mines     of     the 
Sierra    Ancha    district    in    Arizona    are 
wing    to    the   high    COSl    of    pro- 
duction  and   the  low  price  of  the   min- 
eral,  machinery    has   been    ordered   for 
enson,  Anderson  *   England   as- 
minea,    6    miles    southeast    of 

■  n      the      Apache      reservation, 
aims  are  so  situated  thai 
i  \  en  at  present  prii 
the  plant  will  be  erected  at  once. 
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The  Moribund  Mining  Law  Revision 

THOSE  who  are  opposed  to  any  changes  in  the 
existing  mining  laws  will  be  glad  to  know  that 
there  is  no  chance  of  any  legislation  going 
through.  Congressmen  who  at  first  thought  the  revi- 
sion of  the  mining  law  an  opportunity  to  win  political 
credit  for  themselves  recoiled  with  sudden  frigidity 
from  it  when  the  vociferous  minority  voiced  its  un- 
founded apprehensions.  True  it  is  that  this  is  a  "gov- 
ernment by  noise."  Some  hearings  have  been  held,  in 
which  expert  engineers  and  geologists  testified  as  to 
the  advisability  of  changing  existing  regulations  as 
to  future  claims;  but  in  view  of  the  attitude  of  Con- 
gress it  may  safely  be  said  that  the  movement  is  spent. 
Secretary  Fall  took  a  part  in  the  ceremonies  by  send- 
ing a  letter  to  the  Committee  on  Mines  and  Mining 
stating  that  in  his  opinion  "it  would  be  inadvisable 
at  this  time  to  pass  a  law  radically,  changing  the  gen- 
eral laws  now  in  effect."  This  shows  an  astonishing 
lack  of  co-ordination  between  Secretary  Fall  and  the 
Bureaus  of  which  he  is  the  ultimate  chief,  for  the  bill 
against  which  he  advises  was  proposed  by  a  committee 
of  the  Bureau  of  Mines,  the  principal  work  of  drawing 
it  up  was  done  by  one  of  the  attorneys  of  the  Bureau, 
and  the  bill  has  had  the  Bureau's  support.  Yet  Secre- 
tary Fall  believes,  according  to  our  Washington  cor- 
respondent, that  it  would  be  unwise  to  create  confusion 
in  the  vested  rights  represented  by  the  thousands  of 
mining  claims  which  have  been  located  under  the  exist- 
ing laws.  If  Secretary  Fall  had  taken  a  few  minutes 
off  to  read  the  bill,  or  to  telephone  to  one  of  his  Bureau 
chiefs,  he  could  have  ascertained  that  the  bill  does  not 
affect  the  extralateral  rights  of  claims  already  located, 
and  that  it  is  not  and  could  not  possibly  be  retroactive, 
as  has  been  repeatedly  pointed  out.  But,  unfortunately, 
the  position  of  the  Secretary  of  the  Interior  carries 
a  commanding  influence,  however  shallow  may  be  the 
investigation  behind  the  opinion.  It  is  a  discouraging 
undertaking  for  engineers  to  try  to  collaborate  with 
politicians  to  secure  logical  changes.  The  methods  of 
cerebration  of  the  two  classes  are  quite  distinct. 


The  Elbow  Lake  Boom 

THE  report  has  come  to  us  that  the  Elbow  Lake 
gold  discovery  in  northern  Manitoba  has  failed 
to  yield  sufficient  returns  on  sampling  to  warrant 
hope  of  profitable  mining,  and  that  the  "Hollinger  Syn- 
dicate" which  held  the  chief  and  orginal  "find"  will 
desist  in  its  exploration.  This  news  comes  as  a  disap- 
pointment though  it  need  not  dim  the  ardor  of  the 
prospector  and  the  moneyed  mining  adventurer  in  their 
game  enthusiasm  for  the  investigation  of  the  great 
unknown  north  country.  It  is  a  land  of  mystery  and  of 
primitive  pleasures  for  the  hardy,  on  the  border  land 
of  the  unmapped  wilderness  of  lakes,  muskegs,  rivers, 
-and  stunted  forests  which  reach  up  to  the  Arctic.    El- 


bow Lake  lies  in  the  path  of  a  canoe  route,  used  only 
by  occasional  prospectors,  and  was  until  recently  reached 
only  by  a  water  trip  by  canoe  and  portage  of  several 
hundred  miles.  Then  a  prospector  discovered  coarse 
gold  here  and  there  in  the  ancient  schists,  found  plucky 
mining  men  to  undertake  the  exploration,  and  the  ex- 
citement was  on.  Although  snow  lay  over  the  muskeg, 
timbered  ridge,  lake,  and  river  when  the  boom  came, 
that  was  no  deterrent  to  the  staking  of  claims  by  the 
joyous  young  men  who  came  in  chasing  the  dog  teams, 
or  stealing  a  ride  on  the  sleds  for  the  last  few  miles 
of  the  long  journey.  Other  companies,  including  the 
Tonopah  Mining  Co.,  of  Nevada,  its  appetite  sharpened 
by  the  profitable  financial  outcome  of  the  Mandy  dis- 
covery, sent  in  its  representatives  and  staked  claims  near 
those  held  by  the  "Hollinger  crowd."  Indeed  all  the 
snow  for  a  goodly  distance  around  was  staked.  The 
Dominion  law  which  obtains  in  Manitoba  does  not  exact 
a  "discovery"  and  these  snow-staked  claims  found  a 
fairly  ready  market  in  Toronto  and  in  New  York,  at  a 
flat  quotation  of  so  much  per  claim.  Incidentally,  old 
finds  of  doubtful  value  in  the  neighboring  country, 
the  holders  of  which  had  been  unable  to  interest  capital, 
were  enveloped  in  the  glory  of  Elbow  Lake  and  were 
taken  over  and  explored  in  the  dead  of  a  northern  win- 
ter. Explorers  remembered  Porcupine,  and  were 
minded  to  be  the  early  birds  that  get  the  first  bite  at 
the  golden  apples  of  Hesperides,  if  our  readers  will 
bear  the  fruity  metaphor. 

The  latest  news  is  that  in  spite  of  the  free  gold 
splashed  here  and  there,  the  bulk  of  the  rock  contained 
nothing,  so  that  the  average  was  very  low.  If  this  has 
been  ascertained  for  the  ground  of  the  Hollinger  Syndi- 
cate— as  has  been  reported  to  us — it  will  likely  be  the 
general  experience.  It  is  the  history  of  other  gold 
discoveries  in  this  region,  notably  Herb  Lake  and 
Beaver  Lake,  which  have  lured  by  their  coarse  gold 
specimens,  but  failed  in  their  tonnage  and  average 
assays.  The  golden  apples  contain  a  hidden  worm  and 
the  early  bird  has  caught  the  worm. 

Let  not  our  readers  assume  that  we  decide,  on  the 
basis  of  this  reported  setback  in  Elbow  Lake  and  our 
reminder  of  past  experiences  in  the  region,  that  the 
country  is  unpromising.  Never  shall  it  be  said  of  us 
"and  the  expert  turned  it  down."  For,  seriously,  in  a 
region  where  the  Mandy  was  a  real  mine,  small  but  rich, 
and  Flin  Flon,  great  and  low-grade,  a  near-mine  at  the 
worst;  and  where  such  abundant  blotches  of  gold  are 
found  in  many  places,  it  is  indeed  a  very  likely  place 
to  search  for  treasure.  Let  the  prospector  fit  out  again 
with  good  courage,  and  let  the  sporting  capitalist  back 
him  loyally,  for  it  is  in  such  ways  as  this  that  the 
hidden  wealth  of  the  North  shall  eventually  be  won. 
We  applaud  the  men  that  have  given  of  their  time  and 
money  to  the  search,  and  if  our  readers  think  to  detect 
any  inharmonious  note  in  our  recital,  it  is  only  out  of 
regret  that  we  were  not  among  those  who  took  the 
chance  and  lost.     The  game  was  worth  the  candle. 
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The  Hetch  Hetchy  Project 

IN  THIS  ISSUE  we  publish  a  description  of  the 
Hetch  Hetchy  water-supply  system,  in  California, 
by  A.  B.  Parsons.  This  engineering  project  offers 
many  points  of  interest,  and  the  article  itself  is  all  the 
more  welcome  because  a  visit  to  Hetch  Hetchy  is  one  of 
the  principal  items  on  the  program  for  the  fall  meeting 
of  the  Institute  at  San  Francisco.  The  credit  for  the 
inception  of  the  project  and  for  the  organizing  of  the 
enterprise  is  due  mainly  to  M.  M.  O'Shaughnessy,  engi- 
neer to  the  City  of  San  Francisco.  In  accomplishing 
his  good  work  the  City  Engineer  had  to  depend  not 
only  upon  his  professional  knowledge  of  the  means  for 
utilizing  the  resources  of  Nature  but  also  upon  his 
knowledge  of  men,  for  municipal  politics  is  an  art 
hardly  less  compelling  than  engineering.  To  have  been 
born  in  the  south  of  Ireland  was  as  essential  to  success 
as  to  have  received  a  good  training  in  technology.  The 
work  at  Hetch  Hetchy  has  involved  sundry  phases  of 
mining,  more  particularly  the  driving  of  several  tunnels 
in  rocks  of  different  texture  and  hardness,  and  the  use 
of  various  types  of  machines  with  which  most  of  our 
readers  are  familiar.  Mr.  Parsons  gives  details,  some 
of  which,  particularly  those  relating  to  the  drilling, 
will  be  of  immediate  practical  value.  The  care  of 
machine-drills  and  the  selection  of  drill-steel  are  among 
the  matters  he  discusses.  He  criticizes  the  failure  to 
use  tamping,  and  makes  a  good  case,  we  think,  for  his 
contention.  The  ventilation  of  the  workings  is  another 
matter  to  which  he  gives  proper  space.  The  use  of  two 
kinds  of  machine-shovelers  is  described,  with  notes  con- 
cerning the  cost  of  repairs,  which  are  heavy.  In  order 
to  facilitate  the  financing  of  the  project,  the  contractors 
were  allowed  a  bonus;  they  give  the  sub-contractors  a 
bonus,  and  these  in  turn  give  the  men  at  the  headings 
a  chance  to  make  a  little  extra  by  being  speedy.  The 
result  has  been  the  achievement  of  a  record  in  rapid 
tunnel-driving.  Mr.  Parsons  gives  the  figures,  and 
many   other   interesting  data. 


The  Southern  and  Central  Pacific  Railroads 

THE  RECENT  DECISION  of  the  U.  S.  Supreme 
Court  requiring  the  Southern  Pacific  Railroad 
Company  to  surrender  the  ownership  and  control 
of  the  Central  Pacific  railroad  is  looked  upon  by  many 
Westerners  with  dismay.  The  Central  Pacific  has  been 
operated  by  the  Southern  Pacific  as  an  integral  part 
of  its  system  for  fifty  years.  The  name  Central  Pacific, 
applied  to  the  stretch  of  track  from  Ogden  to  Sacra- 
mento, has  almost  been  forgotten.  In  1885  the  Central 
Pacific  was  Leased  to  the  Southern  Pacific  for  ninety- 
nine  years.  The  decision  of  the  Supreme  Court 
abrogates  the  lease  on  the  principle  that  the  merging 
of  the  two  properties  is  in  contravention  to  the  anti- 
trust  law  of  July  2.   1890.     The  suit    now  concluded  was 

begun  by  the  Government   during  the  "trust -busting" 

period  and   followed  the   [JniOB    Pacific-Southern    Pacific 
merger  sui*. 

The  mining,  fanning,  ami  commercial  interests  of 
California,  Nevada,  and  Oregon  arc  affected  by  the  dec] 
flion.     The  Central    Pacific   has   been   the  trunk   line   for 

east-  and  west-bound  traffic  between  the  Wasatch  and 

OVer  Mi.'  Sierrai   to  tide  water.      'I'o  establish   it    now  as 

parate    unit    will    serve    no    economic    or    practical 

end.      Terminals,    tracks,    shops,    franchise    rights,    and 

equipment  nterwoven  in  ownership  that   the  un- 

mbling  cannot  be  effected  without  great   injury  to 


the  public  service.  Undoubtedly  the  cost  of  transporta- 
tion will  be  increased  by  the  creation  of  two  railroad 
companies  where  one  existed  before. 

We  are  informed  that  the  San  Francisco  Chamber 
of  Commerce  has  appointed  a  committee  of  fifty  men, 
leaders  in  their  respective  lines,  to  consider  the  result- 
ing situation  and  to  seek  means  to  enable  the  two 
railroads  to  be  lawfully  operated  as  one  road.  We  hope 
that  their  efforts  will  be  successful  and  that  the  uneco- 
nomic plan  will  not  be  carried  out.  We  believe  in  the 
principle  of  competition,  but  competition  which  throws 
an  additional  drain  upon  the  public  purse  is  not  worth 
the  price. 


The  Journal-Press  Journeyings 

AT  THE  MOMENT  of  writing  this  note  Mr.  Robie 
/-\  is  in  Canada  on  a  tour  of  the  Canadian  and  Lake 
■*-  -*-  Superior  mining  regions,  Mr.  Young  is  on  a 
tour  in  the  Northwest,  which  will  take  in  Washington, 
Oregon,  British  Columbia  and  Alaska;  Mr.  Rickard  is 
at  Nelson,  B.  C,  attending  the  International  Mining 
Convention,  and  plans  to  return  by  way  of  Idaho 
and  Spokane,  and  Mr.  Spurr  is  in  Washington,  D.  C, 
getting  in  touch  with  developments  of  mining  interest 
at  the  capitol.  Mr.  Wormser  has  just  returned  from 
his  trip  through  Montana,  Idaho  and  South  Dakota. 


And  Now  the  Copper  Radiator 

THE  PROFESSIONAL  JUGGLER  may  be  consid- 
ered a  man  of  considerable  concentrative  ability. 
His  performance  is  a  matter  of  practice,  but  it 
requires  patience  and  precise  action;  in  short,  a  ques- 
tion of  thinking  rightly  at  the  right  time,  whicK  after 
all,  is  the  fundamental  of  most  pursuits.  The  ideal  atmos- 
phere for  thinking  rightly  is  that  which  allows  absolute 
freedom  from  disturbances  that  tend  to  counteract  con- 
centration. However,  the  juggler  has  the  advantages 
that  there  are  no  disturbing  influences,  he  knows  to  a 
certainty  what  to  expect,  and  is  secure  in  that  each 
move  is  anticipatory. 

Automobile  driving,  from  its  very  inception,  has 
required  clear  thinking  and  precise  action.  Seldom  is 
there  provided  the  "ideal  atmosphere."  or  at  least  for 
any  prolonged  period.  The  driver  can,  like  the  juggler, 
anticipate  what  may  happen,  but  nine  times  out  of 
ten  his  guess  is  different  from  that  of  his  fellow  driver 
on  the  road,  and.  not  infrequently,  disaster  results. 

However,  it  is  not  our  purpose  to  enter  into  an  ex- 
tended discussion  of  the  stupidity  of  the  other  driver. 
points  of  automobile  etiquette,  or  even  juggling.  It 
more  especially  concerns  the  correcting  of  a  particular 
evil  that  may  be  considered  as  one  of  the  contributing 
3  of  discomfort  in  automobile  driving.  By  the 
elimination  of  certain  mechanical  handicaps  we  can 
gradualhj  approach  an  "ideal  atmosphere";  at  any  rate. 
one  in  which  less  attention  need  be  paid  to  rar  perform- 
ance and  more  to  road  contingencies. 

We  have  given  no  little  space  in  these  columns  to  the 
merits  of  copper,  and  have  called  attention  to  as  many 
different  uses  for  that  metal  as  have  come  under  our 
Observation.  This  we  intend  to  continue;  not  to  the 
exclusion,  by  any  means,  of  the  other  metals,  for  each 
has  its  utilization  depending  on  durability,  adaptability, 

and  price, 
Among  the  annoyances    mechanical  handieaps--which 
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confront  the  automobilist  may  be  included  an  over- 
heated engine  and  leaky  radiator;  but  now,  we  are  in- 
formed, this  may  be  eliminated  by  the  use  of  seamless 
copper  tubes.  It  is  claimed  that  there  is  no  overheating 
with  such  a  radiator,  because  of  the  great  amount  of 
direct  cooling  surface  per  square  foot  of  front.  The 
tubes  lie  horizontally,  the  cooling  air  rushes  through 
them,  and  the  water  circulates  around  them.  No  rust- 
ing, leaking,  clogging,  or  damage  by  freezing  is  pos- 
sible, and  in  case  of  accident  it  is  necessary  to  replace 
only  the  damaged  tubes. 

This  innovation  suggests  other  possible  uses  for  the 
red  metal.  We  recall  an  experience  in  a  northern 
climate  when  we  carefully,  as  we  thought,  drained  the 
house  radiators,  only  to  find  upon  returning  from  a 
Christmas  holiday  that  a  small  amount  of  water,  which 
had  remained  in  the  base  after  all,  had  frozen  solid, 
thereby  cracking  the  cast  iron  so  that  it  was  necessary 
completely  to  replace  several  units.  Copper,  at  that 
time  was  selling  at  27c.  a  pound,  but  even  at  that 
price,  with  differential  allowances  for  fabrication,  if 
copper  radiators  had  been  installed  there  would  have 
resulted  a  substantial  saving  over  the  expense  involved 
in  the  refurbishing  of  the  water-soaked  areas,  caused 
by  the  cracking  of  the  radiators. 


Selling  One's  Services 

A  N  ENGINEER  has  one  thing  to  sell — his  services. 
l\  The  well-known  psychological  law  of  selling  holds 
L  JL  that  to  accomplish  any  sale  the  vendor  must  (1) 
secure  the  attention  of  the  prospective  purchaser,  (2) 
arouse  his  interest,  (3)  convince  him  of  the  desirability 
of  the  thing  on  the  market,  and  (4)  gain  a  decision. 
Viewed  in  this  light,  the  application  for  work  in  the 
office  of  a  friend  of  ours,  a  well-known  consulting  en- 
gineer, by  a  young  mechanical  draftsman  impresses  us 
as  being  not  only  ingenious  but  effective.  To  us  the 
method  of  approach,  as  the  salesman  would  style  it,  is 
unique;  it  affords  food  for  thought  to  other  young  en- 
gineers who  are  out  of  work 

The  application  consisted  of  a  printed  circular  giving 
a  chronological  record  of  the  life  of  the  applicant,  includ- 
ing details  of  his  education  and  of  his  professional 
career,  and  reproducing  six  letters  from  former  employ- 
ers testifying  as  to  the  work  he  had  done  for  them ;  and 
a  printed  letter,  signed  by  the  draftsman  and  addressed 
in  typewriting,  in  which  was  set  forth  the  reasons  for 
submitting  a  printed  application  instead  of  seeking 
work  by  a  personal  call  or  by  means  of  a  letter  written 
in  longhand — a  procedure  that  is  approved,  we  believe, 
because  it  gives  the  employer  an  opportunity  to  study 
the  applicant's  character  as  revealed  in  his  penmanship. 
As  to  this  it  may  be  argued  that  the  average  employer 
knows  so  little  about  handwriting  that  he  is  likely  to 
be  sadly  misled  if  he  endeavors  to  judge  a  man  by  a 
single  letter.  However  this  may  be,  this  particular 
draftsman  has  excellent  reasons  for  the  course  he  pur- 
sued. The  first  is  a  matter  of  stern  necessity.  Having 
been  among  the  many  whose  services  were  "dis- 
continued" in  1921,  and  having  no  outside  source  of 
income,  he  found  that  before  very  long  he  was  com- 
pelled to  accept  employment  of  a  kind  which  did  not 
make  use  of  his  special  talent  as  a  structural  drafts- 
man, but  that  did  serve  to  provide  a  living.  Naturally 
he  desired  to  find  a  suitable  situation,  but  while  engaged 
at  other  work  he  did  not  have  time  to  answer  adver- 


tisements in  person,  or  otherwise  to  seek  new  employ- 
ment by  indiscriminate  personal  interviews.  Before 
he  had  taken  the  temporary  job,  he  had  found  that  most 
employers  resented  the  infringement  on  their  time 
caused  by  calls  from  applicants  for  work.  Their  time 
was  wasted  as  well  as  his  own.  Moreover,  it  was  im- 
possible to  see  more  than  a  very  few  men  each  day,  and 
the  chance  of  soliciting  from  the  right  man  at  the  right 
time  was   remote. 

This  reasoning  led  to  the  conclusion  that  he  must 
have  recourse  to  correspondence,  and  again  consider- 
ations of  efficiency,  of  conservation  of  his  own  time  and 
that  of  the  employer,  dictated  the  use  of  a  printed 
rather  than  a  "penned"  letter.  He  desired  to  let  the 
man  to  whom  he  applied  know  all  about  himself;  and 
this  required  a  long  letter.  He  could  write  only  a  few 
such  in  a  day,  whereas  his  plan  was  to  communicate 
with  several  hundred  at  a  time,  with  the  expectation  that 
one  would  soon  be  found  who  needed  a  man  with  his 
qualifications.  He  also  believed  that  in  these  progres- 
sive times  it  is  an  imposition  to  ask  any  busy  man  to 
struggle  over  the  deciphering  of  a  pen-written  letter. 
Moreover,  for  accomplishing  steps  (3)  and  (4)  in  his 
program  of  salesmanship,  he  depended  upon  an  inter- 
view in  which  the  employer  would  have  the  candidate 
himself  instead  of  his  handwriting  to  "size  up."  The 
object  of  the  letter  was  to  discover  where  openings 
existed,  and  of  course  to  arouse  sufficient  interest  on 
the  part  of  the  "customer"  to  induce  him  to  give  the 
applicant  the  opportunity  to  present  his  case.  The 
letter  is  composed  in  a  straightforward  style  that  leaves 
an  impression  of  sincerity. 

We  should  not  think  of  advising  every  unemployed 
and  unestablished  draftsman,  or  assayer,  or  surveyor, 
or  engineer  to  follow  the  example  of  this  particular 
man ;  but  we  wish  to  emphasize  the  fact  that  the 
marketing  of  his  services  is  one  of  the  first  problems 
of  any  engineer,  and  that  to  do  this  effectively  he  must 
use  initiative  and  energy.  We  are  inclined  to  think  that 
if  we  had  received  the  letter  of  the  draftsman  in  ques- 
tion, and  had  had  work  of  the  character  that  he  de- 
scribed, we  would  have  been  persuaded  that  he  deserved 
a  chance. 


The  Passing  of  the  Princess  Estate 

THE  LIQUIDATION  of  the  Princess  Estate  & 
Gold  Mining  Co.  marks  the  final  chapter  in  the 
history  of  one  of  the  earliest  of  the  Western 
Transvaal  enterprises.  Incorporated  in  1888,  the  com- 
pany was  operating  thirty  stamps  in  1892.  A  cyanide 
plant  was  erected  in  1894  and  a  new  mill  in  1895.  The 
Roodepoort  Central  Deep  property  was  acquired  in 
1911.  Production  to  date  has  totaled  £4,800,000,  of 
which  only  £184,000  has  been  returned  to  the  stock- 
holders in  the  form  of  dividends.  The  resumption  of 
mining  operations  on  a  profitable  scale  being  considered 
impossible,  the  company  has  decided  to  follow  the  ex- 
ample of  the  majority  of  the  other  mines  in  the 
Roodeport  district  and  take  steps  to  go  into  voluntary 
liquidation. 

The  suspension  of  mining  and  milling  operations  is 
always  tinged  with  regret;  but  although  the  stockhold- 
ers of  the  Princess  Estate  have  received  but  little  in 
return  for  their  confidence  and  cash,  the  district  has 
benefited  by  the  employment  given  to  a  large  staff  of 
salaried  employees  and  wage  earners  over  many  years. 
De  mortuis  nil  nisi  bonum. 
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Mining  in  New  Mexico 


By  T.  A.  Rickard 


IN  days  gone-by  the  Territory  of  New  Mexico  was 
made  known  as  a  mining  region  by  the  rich  silver 
mines  of  Lake  Valley,  Pinos  Altos,  Cook's  Peak,  and 
Silver  City;  today  the  fame  of  ihe  State  of  New  Mexico 
rests  chiefly  upon  the  coal  mines  of  Gallup  and  the  cop- 
per deposits  of  Santa  Rita.  The  Chino  Copper  Com- 
pany's operations,  on  the  site  of  the  old  Santa  Rita 
Mining  Company's  workings,  constitute  by  far  the  most 
important  mining  enterprise  in  New  Mexico.  So  far  the 
Chino,  under  the  able  management  of  John  M.  Sully, 
has  yielded  21,000,000  tons  of  ore  averaging  1.8  per 
cent  copper;  and  from  the  proceeds  it  has  paid  $30,- 
000,000  in  dividends.  The  ore  in  reserve  is  estimated 
at  125,000,000  tons.  Like  the  other  big  copper  mines, 
the  Chino  was  shut-down  in  April,  1921,  and  remained 
idle  for  a  year;  it  is  only  now  getting  into  its  stride, 
the  production  being  4,000,  as  against  a  former  max- 
imum of  12,000  tons  per  day.  The  company  employs  260 
men  at  the  mine  and  300  at  the  mill.  The  supply  of 
labor  is  abundant.  Most  of  the  metal-mining  industry 
of  New  Mexico  is  in  this  part  of  the  State,  and  within 
the  limits  of  Grant  County.  From  Santa  Rita  one  can 
see  Burro  Mountain,  near  the  Arizona  boundary,  where 
at  Tyrone,  the  Phelps  Dodge  Corporation  has  spent  a 
good  deal  of  money  in  building  a  model  town,  including 
a  railroad  station  and  a  department  store  of  impressive 
character.  The  deposit  of  complex  copper  ore  that  is 
the  basis  for  these  improvements  is  not  being  mined, 
but  the  pump  is  kept  going  and  25  men  are  on  the 
pay-roll,  under  the  direction  of  the  manager,  E.  M. 
Sawyer. 

In  the  Organ  mountains,  near  Las  Cruces,  the  Phelps 
Dodge  company  did  some  work  two  years  ago  in  copper 
prospects  in  limestone,  but  the  option  was  relinquished. 
Efforts  are  being  made  by  others  to  re-organize  this 
venture.  Six  miles  north  of  Santa  Rita  is  Georgetown, 
where  two  or  three  small  leases  are  in  operation  on  a 
dry  silver  ore.  A  carload  of  90-  to  100-oz.  ore  every 
other  month  is  the  aggregate  output.  It  is  reported 
that  Al.  Owens  talks  of  resuming  work  at  the  Royal 
John  mine  in  the  Black  Range,  35  miles  north  of  east 
from  Santa  Rita,  if  the  price  of  lead  continues  good, 
which  seems  likely.  The  ore  is  a  mixture  of  galena  and 
blende,  yielding  a  40  to  45rf  lead  concentrate  and  a 
zinc  concentrate  of  similar  grade.  The  mill  has  a  daily 
capacity  of  100  tons. 

The  United  States  Smelting,  Refining  &  Mining  Com- 
pany, by  its  subsidiary,  the  Hanover  Bessemer  Iron  & 
Copper    Co.,    is    exploiting    the    magnetite    deposits   of 
PO,  three  miles  north  of  Santa  Rita.     The  company 
nploying  100  men  and  producing  1500  tons  of  ore 
weekly  under  the  management  of  L.  M.  Kniffen.    The 
workings  are  down  to  660  feet,  bu1  mosl  of  the  output 
comes   from  the  300-ft.   level.     The   ore  averages 
iron  and  is  put  on  the  can  at  B  COB1   of  $1.25  per  ton. 
shipped  to  the  Colorado  Fuel  &   Iron  Company's 
plant  al   Pueblo.     The  Empire  Zinc  Company,  controlled 
by  the   N.w  Jersey  Zinc  Company,  has  mines  at  Han- 
over.   1  l   miles  below  Fierro,  but  they   have  been   idle 
e  April  of  last  year. 
In  the  Mogollon  district,  the  old  Fanny  mine  is  being 
worked  by  the  American  Silver  Corporation,  employing 


40  men  and  producing  a  silver-gold  ore  chat  is  treated 
in  a  20-stamp  mill.  At  Silver  City,  "the  biggest  little 
city  in  the  world",  L.  A.  Goodier  is  employing  50  men 
digging  manganese  ore  on  Boston  hill.  He  is  shipping 
300  tons  daily  to  Pueblo,  Colorado.  Near  Lordsburg, 
the  Calumet  &  Arizona  Copper  Company  is  exploiting 
its  recent  purchase,  the  85  mine.  Three  hundred  men 
are  employed,  producing  a  low-grade  siliceous  copper 
ore,  containing  a  little  gold  and  silver,  for  shipment  to 
the  company's  smelter  at  Douglas,  Arizona. 

At  Cerrillos,  the  Santa  Fe  Gold  &  Copper  Mining 
Co.,  identified  with  the  Lewisohns,  has  mines  and  a 
smelter,  but  these  are  operated  only  when  the  price  of 
copper  is  high ;  so  they  are  idle  now.  The  mine  is  at 
San  Pedro  and  the  smelter  is  on  the  railroad  at  Cer- 
rillos. At  Pinos  Altos  there  is  talk  of  driving  a  2i-mile 
adit  to  cut  sundry  veins,  including  the  Pacific  and 
Langston,  at  a  depth  of  300  feet,  but  this  would  be 
above  the  existing  workings,  so  the  project  is  meeting 
with  adverse  criticism.  At  Magdalena,  the  old  Graphic 
mine  continues  to  be  operated  by  the  Ozark  Smelting  & 
Mining  Company,  under  the  management  of  P.  H. 
Argall.  The  monthly  output  consists  of  10  carloads  of 
lead  concentrate,  which  goes  to  the  El  Paso  smelter, 
and  15  cars  of  zinc  concentrate,  which  is  shipped  to 
Coffeyville,  Kansas,  for  the  making  of  pigments  by  the 
Sherwin-Williams  Company. 

New  Mexico's  coal  industry  is  affected  by  the  strike, 
but  only  to  a  minor  degree.  At  Raton,  near  the  Colo- 
rado line,  two  companies  are  operating,  the  St.  Louis  & 
Rocky  Mountain  Co.  and  the  Stag  Canyon  branch  of  the 
Phelps  Dodge  Corporation.  Each  company  is  working 
two  days  per  week.  At  Cerrillos.  near  Santa  Fe.  the 
Albuquerque  &  Cerrillos  Coal  Co.  is  operating  its  bitu- 
minous mine  two  days  in  the  week  and  its  small  anthra- 
cite mine  continuously,  under  the  management  of 
George  Kaseman.  At  Gallup,  in  the  western  part  of  the 
State,  the  Gallup  American  Coal  Co..  which  is  operated 
jointly  by  the  Chino  Copper  and  the  American  Smelting 
&  Refining  companies,  is  working  full-time  producing 
6000  tons  per  week  under  the  superintendence  of 
Horace  Moses  and  the  direction  of  Mr.  Sully,  the  gen- 
eral manager  of  the  Chino  Copper  Co.  Another  com- 
pany, the  Wentmore  Coal  Co.,  managed  by  George 
Kaseman,  is  working  full-time  with  about  one-third  the 
normal  force  of  workers,  and  producing  1200  to  1500 
tons  weekly.  The  Diamond  Coal  Co..  with  B.  B.  Hangar 
as  manager,  for  the  Pollock  brothers,  of  Ix>s  Angeles, 
is  producing  1000  to  1200  tons  per  week.  The  other 
mines  at  Gallup  are  shut  down  on  account  of  the  strike. 
Wages  at  Santa  Rita  and  elsewhere  in  the  Stat.'. 
thanks  to  the  supply  of  Mexican  labor,  are  only  60  cents 
per  shift  above  the  pre  war  rate.  According  to  the 
U.  S.  Bureau  of  Crop  Estimates,  the  cost  of  living  in 
New  Mexico  has  declined  IS',  (luring  the  last  year. 
The  supply  of  labor  is  plentiful. 

The  smelter  at  Kl  Paso  re-starte<l  its  COppeT  plant. 
to  treat  the  Chino  ore.  on  May  27.  There  is  complaint 
of  a  shortage  of  sulphide  ore,  not  only  at  El  Paso  but 
at  other  smelters  in  the  West.  This  lack  of  sulphur  is 
due  to  the  increasing  proportions  of  oxidized  ore  that  is. 
being  treated  by  flotation  and  by  leaching. 
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Deep  Veins  in  the  Appalachian  Belt 

Three  Gold  Regions  in  Georgia  in  Which  Veins 

Have  Not  Degenerated  Into  Strings  of 

Unimportant  Lenses 

The  Editor: 

Sir — In  the  editorial  entitled  "Deep  Veins"  in  the 
Journal-Press  of  June  3,  page  945,  you  say:  "It  is 
however,  to  be  remarked  that  the  deep  quartz  veins 
often  degenerate,  as  in  the  Appalachian  Belt.     .     .     ." 

Since  Becker,  Lindgren  and  others  have  accepted  the 
term  "Appalachian  Belt"  to  cover  all  the  gold-producing 
area  lying  east  of  the  Appalachian  Mountains  from 
Georgia  to  the  Canadian  boundary  and  which  crosses 
the  boundary  into  Ontario,  making  a  belt  nearly  three 
thousand  miles  long;  and  since  the  Geological  Survey 
has  taken  this  "Appalachian  Belt"  for  granted,  it  is 
not  strange  that  we  should  go  on  using  the  term  as  a 
blanket  for  the  entire  area.  The  blanket,  to  be  sure, 
is  long  enough,  but  I  am  not  so  sure  that  its  width 
is  sufficient. 

If  it  is  true  that  the  veins  of  this  belt  have  "degene- 
rated" into  a  string  of  small  lenses  that  can  be 
counted  upon  for  but  little  depth  and  are  as  hard  to 
find  as  the  proverbial  needle  in  the  haystack,  the  mat- 
ter is  of  no  importance.  But,  since  certain  mines  in 
Canada  that  happen  to  be  on  this  belt  and  in  this 
formation  have  taken  position  with  the  most  important 
gold  mines  of  the  world,  it  seems  to  me  that  this  "Ap- 
palachian Belt"  deserves  further  consideration. 

There  are  three  nearly  parallel  gold  belts  in  north 
Georgia.  Of  the  three  the  Dahlonega  Belt  is  the 
furthest  west.  This  is  believed  by  E.  C.  Eckel  and 
others  to  belong  to  a  period  not  earlier  than  the  Car- 
boniferous. We  may  not  all  agree  with  Mr.  Eckel,  but 
there  is  evidence  in  support  of  his  opinion.  However, 
there  is  no  doubt  that  the  veins  of  the  McDuffie  Belt, 
which  lies  furthest  east,  are  of  Pre-Cambrian  origin, 
nor  that  the  veins  of  the  two  belts  differ  about  as  widely 
as  the  ages  of  the  Carboniferous  and  pre-Cambrian 
rocks. 

In  the  Dahlonega  Belt  the  veins  conform  entirely  to 
the  strike  and  dip  of  the  country  rock,  which  is  about 
N.  50  deg.  E.,  dipping  to  S.E.  There  are  no  faults 
or  other  evidence  of  crust  movement  since  the  forma- 
tion of  the  veins.  These  veins  consist  of  many  roughly 
parallel  stringers  and  lenses  with  intercalated  country 
rock.  The  thickness,  which  is  from  10  to  over  50  ft., 
can  be  determined  only  by  assay,  as  the  walls  cannot 
be  relied  upon.  Now  and  then  may  be  found  what  seems 
to  be  a  well-defined  wall,  but  assays  will  show  that  this 
has  no  influence  on  the  values,  which  may  extend  be- 
yond or  may  not  reach  it.  The  gold  seems  to  be  im- 
partially distributed  in  quartz  stringers  and  country 
rock  within  the  vein,  but  is  sometimes  concentrated 
along  the  edges  of  these  stringers  where  a  small  amount 
of  ore  will  run  into  the  hundreds,  or  even  thousands,  of 
dollars  per  ton.    These  rich  "bunches"  as  they  are  called 


by  the  local  miners,  are  misleading,  as  they  jump  from 
one  stringer  to  another,  and  "high  grading,"  as  it  is 
attempted  there,  is  very  unsatisfactory.  If  these  veins 
are  ever  worked  profitably  it  must  be  done  on  a  larger 
scale  than  has  ever  been  tried  in  Georgia,  and  the  vein 
taken  as  a  whole.  This  will  reduce  the  value  of  the 
ore  to  about  $3  per  ton,  but  will  vastly  increase  the 
tonnage. 

In  striking  contrast  to  the  stringer  lodes  of  the 
Dahlonega  Belt  is  the  vein  shown  in  the  accompanying 
photograph.  This  photograph  was  taken  by  B.  M. 
Hall  &  Sons  to  accompany  their  report,  dated  April  30. 


Typical  gold-bearing  vein  in  McDuffie  Belt,  Georgia 

1920,  on  the  Columbia  mines  of  McDuffie  County,  Ga., 
and  shows  a  typical  McDuffie  Belt  vein. 

These  veins  are  of  massive  or  "bull"  quartz  and  vary 
in  thickness  from  2  to  about  20  ft.  They  have  well- 
defined  walls  and  are  usually  separated  from  the  coun- 
try rock,  which  may  be  hydromica  schist  or  gneiss,  by 
a  few  inches  of  gouge.  All  the  gold  is  within  the: 
quartz  vein  and  within  the  walls.  Sometimes  a  smatter- 
ing of  iron  pyrites  is  found  in  the  wall  rock,  but  it 
never  contains  more  than  a  trace  of  gold  and  is  usually 
barren.  The  general  strike  of  the  country  rock  is 
N.  52  deg.  E.  and  the  dip  is  about  60  deg.  N.W.  but, 
with  one  exception  that  I  know  of,  the  richest  and 
strongest  veins  cut  this  formation,  striking  either  north 
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and  south  or  east  and  west.  The  north-south  veins  are 
vertical,  whereas  the  east-west  veins  dip  about  45  deg. 
north.  Faulting  is  not  rare,  and  there  is  abundant 
evidence  of  wall  movement.  Free  gold,  auriferous  py- 
rites, both  iron  and  copper,  and  galena  are  the  principal 
metals  found  in  the  ore.  The  Dahlonega  veins  contain 
only  gold  and  iron  pyrites,  with  a  trace  of  copper  in 
some  localities. 

As  to  "degeneration":  I  have  selected  this  photo- 
graph because  I  have  followed  this  particular  oreshoot 
from  the  surface.  The  Columbia  vein  strikes  east-west, 
dips  45  deg.  N.,  and  this  pay  shoot,  which  is  nearly 
300  ft.  long,  pitches  about  60  deg.  E.  At  the  sur- 
face it  was  a  "honeycombed"  vein  18-in.  thick  and  milled 
$10.50  per  ton  in  a  stamp  mill.  At  a  depth  of  150  ft. 
it  was  6  ft.  thick  and  assayed  $19.  At  350  ft.  depth 
it  was  21-in.  thick  and  assayed  $10.60.  At  the  point 
photographed,  which  is  20  ft.  above  the  450  level,  it 
is  40  in.  thick  and  assays  $13.25  in  gold. 

The  450  level  referred  to  is  the  lowest  level,  or  drift, 
from  the  Incline  shaft  on  the  Columbia  property  and 
is  the  deepest  shaft  on  the  McDuffie  Belt.  This  level 
extends  460  ft.  west  from  the  shaft  on  the  vein,  which 
has  an  average  thickness  of  52  in.  and  an  average  value 
of  $8.20  per  ton  in  gold.  Nine  hundred  feet  west  of 
the  Incline  shaft,  which  has  a  vertical  depth  of  about 
312  ft.,  another  shaft  of  nearly  equal  depth  shows  this 
vein  to  be  6  to  8  ft.  thick  and  the  value  to  be  $16.75. 
On  the  surface  this  vein  has  been  traced  for  three- 
quarters  of  a  mile,  and  all  of  it  contains  gold. 

These  veins — you  call  them  lenses — pinch  and  swell 
along  the  strike,  but  the  oreshoots  have  gone  down 
with  consistent  thickness  and  value  as  far  as  any  work 
has  yet  been  done.  Where,  then,  is  there  evidence  to 
show  that  "a  lense  opened  up  at  the  surface  pinches  at 
a  little  depth";  and  why  should  "deeper  exploration" 
be  more  speculative  on  the  vein  shown  in  the  picture 
than  if  this  photograph  had  been  made  in  California? 

I  understand  fully  that  a  depth  of  312  ft.  is  not  deep 
mining;  I  also  know  that  the  clean  record  of  this  vein 
and  of  other  veins  here  cannot  be  accepted  as  proof  that 
the  veins  continue  to  great  depths.  Yet  I  do  not  know 
why  they  should  not,  and,  with  the  facts  before  me,  I  do 
not  believe  that  it  can  be  taken  for  granted  that  the 
veins  are  small  lenses  of  no  economic  importance. 

I  might  have  selected  any  one  of  a  number  of  veins 
here  for  the  purpose  of  this  letter,  but  this  Columbia 
vein  has  been  made  conspicuous  recently  by  the  utter 
failure  of  a  company  which  leased  the  property  and 
tried,  without  sufficient  labor,  supplies,  or  funds,  to  de- 
velop it  during  the  period  of  the  war.  The  history  of 
this  attempt  is  a  matter  of  record  and  furnishes 
abundant  proof  that  the  mine  was  in  no  way  responsibl  i 
for  this  failure.  W.  H.  FLUKKR. 

Thomson.  6a. 

We  note  the  following  in  our  contemporary  the  South 
and  Engineering  Journal  at  April  22, 
1922,  and  express  our  appreciation: 

<"[•.  /'/-..:•   lias  been   sold   to  th<- 

McGra*  Hill  ('<>.  I"r--  tfew  Jfork.,  and  will  be  consoli- 
dated •'■  it  ■  9  "'"'  Mining  Journal.  The 
tirst  Issue  of  'he  consolidated  papers  appeared  on  April 
./  and  Minimi  journaUPrtse.  We 
extend  t.,  nted  contemporary  heart]  congrato 
hit  ions  on  this  cor  olidation  of  two  mosl  valuable  mining 
periodicals,  ami                 '  ngineering  <>»'/  Minimi  Jour- 

■   18  all  good   fortune  in  the  ful 


The  Harmony  of  True  Science 
and  True  Religion 

The  Editor: 

Sir — In  the  July  1  issue  of  the  Journal-Press,  on  p.  1, 
the  editorial  entitled  "The  Trespassing  of  Religion  on 
Science,"  brings  to  mind  a  discussion  that  has  recently 
appeared  in  some  of  the  daily  papers  of  this  locality. 
I  enclose  a  clipping  from  the  Charlotte  Observer,  which 
will  express  in  a  measure  the  cause  of  such  an  attack 
mentioned  in  the  editorial  referred  to.  The  clipping 
is  an  expression  of  profound  ignorance  of  science,  but 
clings  tenaciously  to  a  religious  belief  in  which  the 
sulphurous  fume  of  hell's  fire  is  the  principle  to  be 
reckoned  with  in  God's  plan.  Much  of  the  argument 
of  the  clipping  may  be  discarded,  but  the  serious  aspect 
is  the  contemplation  of  the  effect  upon  the  lay  reader 
of  the  paper.  This  argument  began  with  an  address  by 
one  of  the  professors  of  a  denominational  college  in 
the  state  when  he  spoke  of  the  origin  of  man,  which 
resolved  into  the  idea  of  evolution  from  the  monkey. 
Some  of  the  expressions  of  the  clipping  concerning 
this  subject  are  amusing  and  at  the  same  time  serious 
because  of  the  feeling  engendered  against  the  findings 
of  scientific  investigation  and  research.  I  did  not 
read  the  original  address  but  feel  there  was  a  misun- 
derstanding as  no  reputable  scientist  would  venture  a 
statement  to  the  effect  that  man  is  a  product  of  evolu- 
tion from  the  monkey.  If  such  was  the  case,  evolution 
was  stopped  and  the  Divine  plan  was  a  failure;  but 
since  there  can  be  no  failure  in  the  plan  of  the  Almighty, 
we  must  reckon  on  some  other  source  of  man's  origin, 
and  attribute  it  to  its  proper  place  and  circumstance 
in  the  cosmological  order. 

The  biblical  account  merely  dwells  on  the  fact  that 
man  was  created  as  the  last  of  the  great  animal 
families.  Geology  has  proven  this  to  be  the  fact  and 
offers  no  conflict,  only  substantiates  the  fact ;  nor  have 
any  fossil  remains  been  found  to  cause  belief  of  any 
intermediate  connection  between  mankind  and  monkey. 
At  the  time  the  clipping  was  published,  I  had  a  con- 
versation with  a  clergyman  when  the  argument  war 
mentioned  and  he  asked  my  views  of  the  matter.  To 
which  I  replied  that  man  was  neither  a  monkey  nor  a 
larva  but  the  direct  creation  of  God,  by  His  method 
of  creation  as  a  superior  and  distinct  species  conforming 
with  the  progress  of  life  on  the  earth,  and  stated  fur- 
ther of  the  work  of  geological  investigation  and  conclu- 
sions based  on  their  considerations.  He  then  asked  if 
there  was  any  conflict  with  the  Bible,  whereupon  I 
quoted  from  the  3rd  edition  of  J.  D.  Dana's  Manual  of 
Geology,  page  604.  fourth  paragraph.  He  was  con- 
vinced that  science  still  held  God  above  Nature. 

I  have  written  this  not  especially  for  your  edification, 
but  I  feel  as  you  do  in  the  matter,  that  there  is  need 
of  an  understanding  between  the  theologians  and  scien- 
tists, expressed  in  such  terms  as  will  convey  clearly. 
yet  couched  in  language  plain  enough  to  be  understood 
by  the  intelligence  of  the  masses,  as  they  will  be  the 
most   effected.      In  this  section  of  the  country  the  Bible 

i     divine  law,  which  it  should  be,  and  is  believed  in 

from  "cover  to  cover."  and  any  statement  which  sounds 
different  has  no  consideration.  The  biblical  statement 
of  Adam  being  the  tirst  man  is  regarded  as  basic  fact. 
When  a  statement  is  mad.'  to  the  etT.'ct  that  records 
have   been    recovered   DJ    BrchaelOgistS   that    antedate   the 

theologic   date   of  creation,   the]    are   discarded   as  a 

machination;   and    it    keeps    the    multitudes    in    suspense 
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wondering  where  Cain  found  his  wife,  and  what  her 
personal  appearance  was.  I  have  mentioned  these  in- 
stances because  of  their  remote  age,  and  also  to  convey 
an  idea  of  the  detail  which  must  be  made  plain  to  create 
harmony  between  the  contending  parties.  I  believe 
further  that  if  in  connection  with  the  studies  of  the 
Bible  as  God's  holy  law,  a  book  were  written  to  explain 
the  process  of  the  progress  of  life,  as  well  as  the 
methods  of  world  building  employed  by  the  Creator, 
which  have  been  revealed  to  geologists  and  other  scien- 
tists by  their  study  of  the  rocks,  much  would  be  done 
to  place  religion  on  the  high  plane  where  it  belongs,  and 
dispel  the  superstition  which  appears  today  in  the  guise 
of  religion.  Cosmic  beauties  would  be  more  in  evidence, 
present  happiness  more  appreciated,  and  future  punish- 
ment be  less  an  object  of  dread. 

This  is  not  intended  for  a  sermon,  but  as  an  expres- 
sion to  do  its  share  toward  reconciliation  of  the  two 
sciences,  which  mean  so  much  to  mankind,  and  I  feel  the 
Journal-Press  is  the  most  fitting  medium  to  begin  such 
a  plan  of  education.  Thomas  Smith. 

Gold  Hill,  N.  C. 


Assaying  Without  Chemicals 
The  Editor: 

Sir — In  the  May  27  issue  of  Engineering  and  Mining 
Journal- Press,  there  appeared  an  article  entitled 
"Assaying  Without  Chemicals"  dealing  with  the  deter- 
mination of  copper  in  mattes  by  means  of  specific 
gravity.     The  table  which  accompanies  this  gives  the 


ANALYSES     AND     SPECIFIC     GRAVITIES    I  )F     MATTES. 


Company 


Per  Cent     Per  Cent      Per  Cent      Per  Cent      Per  Cent 
Copper  Iron  Sulphur  Lead  Zinc 


53   10 

17.  50 

22  82 

51.85 

22.48 

22  96 

43.48 

30  60 

25   36 

42   92 

27  80 

24.84 

42  65 

27.30 

23.79 

41    46 

24.34 

22.12 

40.92 

35.85 

22.88 

37  27 

33   72 

22.95 

35   08 

36.  10 

23  48 

34  99 

34  34 

24  87 

33.72 

38.52 

24.08 

30  50 

38    13 

23.9! 

25  61 

44    12 

21.71 

20.  14 

48  22 

24.66 

42.15 

1    38 

15.69 

41.46 

24.34 

22.12 

4.92 

47.91 

23.12 

Sp.Gr. 
5.00 


4  66 
3.82 
4  66 
4  40 


analyses  and  specific  gravities  of  seventeen  commercial 
mattes.  These  matte  samples  were  obtained  from 
various  smelters,  some  in  this  country  and  some  in 
Mexico.  It  would  appear  from  the  data  that  there  is 
very  little  relation  between  the  copper  content  and  the 
specific  gravity.  The  table  has  been  prepared  by  M.  H. 
Thornberry  and  myself.  CHARLES  Y.  CLAYTON. 

June  30,  1922. 


Thought  for  a  Rainy  Day 

The  Editor: 

Sir — A  number  of  suggestions  have  been  made  tend- 
ing to  an  increased  use  of  copper.  Why  not  encourage 
the  manufacture  of  umbrellas  with  copper  ribs  and 
fastenings — all  the  metallic  constituents  of  the  umbrella 
to  be  made  of  copper? 

We  invest  $5  in  a  so-called  first-class  umbrella,  use 
it  half  a  dozen  times,  and  then  on  opening  it  find  that 
oxidation  has  done  its  work,  and  one  or  two  ribs  stick 
through  the  cloth  material. 

Here  is  room  for  improvement,  and  I  shall  patronize 
the  first  corporation  turning  out  a  perfect  umbrella 
with  all  metallic  parts  made  of  the  red  metal. 

Harrisburg,  Pa.  Henry  C.  Demming. 


Milling  Braden  Ore  in  1921 

The  following  data  taken  from  the  annual  report  of 
the  Braden  Copper  Co.  summarize  the  more  important 
figures  concerning  milling  operations  during  the  last 
two  years: 

Total  dry  tons  milled 

Average  dry  tons  milled  per  calendar  day 

Per  cent  copper  in  mill  feed " 

Per  cent  copper  in  mill  tailing 

Percentage  of  copper  recovered 

Percentage  of  plus-65  mesh  in  tailing 

I  >ry  tons  concentrate  shipped 

Percent  of  water  in  shipments 

Percent  of  epper  in  shipments  19.49  25   47 

Per  cent  of  "insoluble"  in  shipments  20  ?6  19  29 

The  comparative  purity  of  the  concentrate  is  at  once 
apparent,  and  was  due  to  the  different  mineralization 
of  the  ore  mined  and  a  decided  improvement  in  the 
flotation  practice.  The  grinding  performed  by  the 
Marcy  and  Hardinge  mills,  as  shown  by  the  small  per- 
centage of  oversize,  was  the  finest  achieved  to  date. 
The  new  crushing  plant  started  in  July. 


1920 

1921 

2.205.200 

732.069 

6.025 

2.006 

2  078 

2  256 

0.501 

0  358 

77   28 

85   58 

5   5 

2    10 

179,353 

56.489 

16  69 

15   27 
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Driving  an  Eighteen-Mile  Tunnel  Through 
the  Sierra  Nevada 

Details  of  the  Methods  Used  in  Operations  on  the  Mountain  Division  of  the 
Hetch  Hetchy  Aqueduct  That  Is  to  Supply  San  Francisco  With  Water — 
Organization  of  the  Work — Record  Established  for  Rapid  Progress — Costs 

By  Arthur  B.  Parsons 

Assistant  Editor,  Engineering  and  Mining  Journal-Frets 


DURING  the  month  of  August,  1921,  the  Priest 
heading  of  the  Hetch  Hetchy  aqueduct  tunnel, 
now  being  driven  by  the  City  of  San  Francisco 
through  the  Sierra  Nevada  in  Tuolumne  County,  Cal., 
was  advanced  776  ft.  So  far  as  I  know  this  establishes 
a  new  record  for  rapid  progress  in  tunnel  driving.  In 
any  event,  the  performance  was  remarkable;  it  leaves 
no  room  for  doubt  as  to  the  competence  of  the  engineers 
in  charge.  Not  only  have  they  selected  suitable  equip- 
ment and  machines,  but  they  have  organized  their  men 
effectively;  they  have  made  wise  choice  of  methods, 
and  they  have  systematized  operations  so  that  efficient 
work   is  possible.     Although   the   cross-section   of   the 


eight  miles  long  to  handle  the  material  required  for  the 
mountain  division  of  the  project;  and  it  has  built  a 
70-ft.  dam  at  Lake  Eleanor,  to  supply  water  for  a 
4,500-hp.  plant  that  generates  the  power  required  for 
construction  activities.  Work  at  present  is  centered  on 
the  erection,  at  a  cost  of  $6,000,000,  of  the  principal 
dam  across  the  channel  of  the  Tuolumne  River  at  the 
mouth  of  Hetch  Hetchy  valley,  and  on  the  driving  of  the 
eighteen-mile  tunnel  that  is  to  carry  the  water  from 
Early  Intake,  twelve  miles  below  the  dam,  to  Priest 
Portal,  which  is  just  above  the  site  of  the  Moccasin 
Creek  power  house,  where  preliminary  work  is  under 
way  for  the  erection  of  a  60,000-kw.  generating  plant. 


Map  of  -Canyon"  and  "Mountain"  divisions   of   the   Hetch   Hetchy   Aqueduct   project.     Profile   of    the 

eighteenth-mile  aqueduct 


tunnel  is  slightly  larger  than  that  of  even  the  main 
haulageways  generally  driven  in  metal  mines,  the 
operations  are  essentially  those  of  mining,  and  for 
that  reason  some  details  of  the  work  should  be  of  inter- 
est to  mining  engineers. 

Purpose  of  t  ii  k  Hetch  Him  rv  Project 

The  Hetch  Hetchy  projed  has  for  Its  ultimate  pur- 
the  supplying  at  400,000,000  gal.  of  pur.'  mountain 

watei  four  million  people  in  the  metropolitan 

district  of  Sao   Francisco;  and.  in  addition,  the  develop 

ment  of  200,000  hp.  of  hydro-elect rir  energy  for  distri- 
bution in  th.'  industrial  district!  tributary  to  the   Baj 
cities.     Since   1916  the  City  of  San   Francisco  1   is  con- 
ted  a  winding  standard-gage  branch  railw;   I  sixty- 


[ncome  from  the  sale  of  the  electric  energy  generated 
here  will  aid  materially  in  financing  the  construction  of 
the  remaining  135  miles  of  tunnel  and  steel-pipe  aque- 
duct that  is  to  carry  the  water  to  San  Francisco.  For 
this  reason  it  is  important  that  the  driving  of  the 
eightem  mile  tunnel  be  expedited  as  much  as  prac- 
i  icable. 

The  work  is  being  done  under  a  special  form  of  contract 

with  the  Construction  Company  of  North  America,  of 
which  C.  ('.  Tinkler  is  president  and  manager.  A.  C. 
I  tennis  and  Frederick  Wilson  have  a  sub-contract  for 
the  driving  of  the  westerly  part  of  the  tunnel.  The 
engineers  in  charge  of  the  work,  to  whom  is  due  much 
of  the  .  rtdil  for  the  efficiency  of  operation,  are  on  the 
staff  of  M.   M.  O'Shaughnessy,  City  Engineer  for  the- 
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Timbered  Section 


Fig.  1.  Section  of  large  heading.    Fig.  2.  Section 
of  smaller  heading 

municipality  of  San  Francisco.  L.  T.  McAfee  is  con- 
struction engineer  for  the  mountain  division,  with  head- 
quarters at  Groveland,  and  J.  H.  Ryan  is  his  principal 
assistant.  N.  A.  Eckart,  chief  assistant  engineer  for 
the  project,  is  stationed  at  San  Francisco,  but  devotes 
most  of  his  time  to  the  work.  I  also  wish  to  mention 
A.  J.  Wehner,  assistant  engineer  at  Groveland,  to  whom 
I  am  indebted  for  the  detailed  information  that  I  ob- 
tained on  the  occasion  of  a  brief  visit  to  Groveland  in 
February. 

Driving  Done  From  Eight  Different  Headings 

Naturally,  the  element  of  time  as  well  as  the  eco- 
nomical disposal  of  the  excavated  material  made  it 
necessary  to  arrange  for  driving  headings  from  inter- 
mediate points  between  the  two  extreme  portals  at  Early 
Intake  and  Priest ;  in  fact,  one  of  the  considerations  that 
determined  the  exact  line  of  the  tunnel  was  the  neces- 
sity for  providing  suitable  points  for  this  work.  At 
present  there  are  eight  headings  in  addition  to  the 
terminal  portals,  and  two  more  will  be  available  when 
the  Second  Garrotte  shaft  is  completed. 

The  sketch  in  the  upper  left-hand  corner  of  the  map 
shows  the  principal  features  of  the  profile ;  it  should  be 
borne  in  mind  that  the  course  of  the  aqueduct  is  a 
meandering  line,  a  fact  that  does  not  appear  on  this 
sketch.  At  South  Fork  the  aqueduct  will  cross  the 
canyon,  so  that  there  are  two  portals  from  which  tun- 
neling is  being  performed  in  opposite  directions.  At 
two  points  adits,  80  and  220  ft.  long  respectively,  have 
been  driven  from  the  face  of  the  mountain  to  the  line 
of  the  tunnel,  where  headings  have  been  started  in 
each  direction. 

The  camps,  including  living  quarters,  boarding  house, 
office,  compressor  plant,  and  shops,  at  the  portals  of 
these  auxiliary  adits,  are  known  as  Adit  5-6  and  Adit 
8-9.  The  absence  of  the  other  numbers  may  arouse 
curiosity.  The  explanation  is  that  the  tunnel  was 
divided  into  eleven  sections  by  the  points  at  which  it 
was  practicable  to  start  headings  either  immediately  on 
the  course  of  the  tunnel  or  through  shafts  or  auxiliary 
adits.  It  has  been  found  unnecessary  to  begin  opera- 
tions at  all  of  these  points.  Section  3,  for  example,  will 
be  driven  from  South  Fork  and  Section  4  will  be  driven 
from  Adit  5-6. 

At  Big  Creek  a  three-compartment  shaft  has  been 
sunk  576  ft.  to  the  tunnel  grade,  with  about  75  ft.  addi- 
tional to  provide  a  storage  bin  and  loading  pocket  for 
handling  the  rock,  a  sump  for  catching  the  water,  and 
a  station  for  the  pumps.  The  two  headings  are  known 
as  Big  Creek  East  and  Big  Creek  West,  just  as  the 


headings  at  Adit  8-9  are  known  as  8-9  East  and  8-9 
West.  The  shaft  at  Second  Garrotte  is  now  more  than 
600  ft.  deep.  It  will  reach  grade  at  757  ft.,  and  the 
sump  will  make  it  at  least  800  ft.  deep.  The  sinking 
of  this  shaft  is  an  interesting  story  in  itself,  on  account 
of  the  difficulties  occasioned  by  cutting  a  number  of 
large  watercourses.  As  much  as  1,600  gal.  per  minute 
has  been  pumped  from  the  shaft  for  weeks  in  succes- 
sion. Section  11  is  the  part  of  the  aqueduct  that  starts 
from  Priest  Portal. 

Two  Different  Types  of  Tunnel 

Two  different  types  of  tunnel  are  being  driven;  the 
junction  will  be  somewhere  between  Adit  8-9  and  Adit 
5-6,  the  exact  point  depending  upon  the  character  of 
the  ground  yet  to  be  driven  through.  East  of  the  junc- 
tion the  ground  is  hard,  tough;  diorite,  quartzite  and 
granite;  the  most  easterly  sections  pass  through  a 
monolithic  granite  that  is  remarkable  for  its  solidity 
and  toughness.  West  of  Adit  5-6  the  ground  becomes 
softer;  diorite  is  accompanied  by  an  "altered  slate,"  as 
it  is  described  by  Mr.  Tinkler,  and  in  Priest  Portal  a 
medium-hard  schist  takes  the  place  of  the  diorite. 

The  original  plans  provided  for  the  lining  of  the 
entire  aqueduct  tunnel  with  concrete.  However,  after 
driving  several  thousand  feet  from  Early  Intake  it  be- 
came apparent  that  the  granite  was  so  firm,  so  tough, 
and  so  little  affected  by  water  that  a  lining  would  be 
superfluous.  Although  a  tunnel  of  larger  cross-section 
would  be  required  on  account  of  the  increased  friction 
arising  from  the  irregular  surface  of  the  walls  of  bare 
rock,  the  additional  cost  of  excavation  was  more  than 
offset  by  the  saving  on  concrete.  Accordingly,  the 
easterly  half  of  the  tunnel  will  be  unlined. 

Details  of  the  Tunnel  Design 
The  accompanying  illustrations,  Fig.  1  and  2,  give 
details  of  the  standard  tunnel,  both  lined  and  unlined. 
The  drawing  for  the  lined  tunnel  shows  the  require- 
ments for  timbering  in  the  parts  that  need  support.  I 
may  say,  however,  that  not  more  than  about  800  ft.  in 
the  five  miles  already  finished  has  required  any  support 
from  timbers.  It  will  be  noted  that  the  cross-section  of 
the  unlined  tunnel  is  almost  a  square,  although  the 
standard  design  provides  a  slight  arch  in  the  back  as 


Fig.  3.     Typical  section  of  the  large  tunnel  as  broken 
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well  as  a  "dish"  in  the  floor.  The  square  tunnel  is  more 
easy  to  break  than  that  of  the  "horse-shoe"  or  round 
section,  and  the  rock  is  sufficiently  firm  to  make  con- 
siderations of  structural  strength  of  secondary  impor- 
tance. In  general,  then,  the  two  types  of  heading  may 
be  described  as  a  square  with  minimum  dimension  13 
ft.  4  in.,  and  a  circle  with  a  minimum  radius  11  ft.  3  in. 
Overbreak  in  the  square  tunnel  is  not  important,  ex- 
cept that  it  entails  the  handling  of  unnecessary  rock, 
whereas  the  contractors  are  penalized  for  excessive  over- 
break  in  the  round  tunnel  for  the  reason  that  the  space 
must  subsequently  be  filled  with  concrete.  Accordingly, 
special  effort  is  made  to  keep  within  the  prescribed  lines 
as  nearly  as  practicable.  Fig.  4  shows  the  ideal  line  of 
excavation  for  the  larger  tunnel  and  the  actual  line  at 
one  point  in  Adit  5-6  East  heading.  These  sections  are 
taken  at  intervals  of  5  ft.  along  the  line  of  the  tunnel; 
the  particular  one  shown,  having  an  overbreak  of  25.2 
sq.ft.,  was  selected  because  that  was  the  average  over- 
break  in  that  heading  for  the  month  of  November,  1921. 
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Fig.  U.     Device  for  feeding  lubricating  <>il  into  air  line 

The  gross  area  of  the  section  as  excavated  was  193 
sq.ft.;  the  ideal  area  is  167.8  sq.ft.  Thus  the  overbreak 
is  almost  exactly  15  per  cent.  The  light  lines  indicate 
blue  lines  on  loose-leaf  sheets  that  are  used  for  the 
field  notes  of  the  tunnel  survey. 

«"< i m pressor  Equipment 
The  standard  equipment  for  all  but  two  of  the  com- 
pressor plants  is  the  Laidlaw-Dunn-Gordon  15-94-12 
two-stage  compressor,  with  a  capacity  of  676  en. ft.  per 
minute.  Each  compressor  is  connected  through  a  Len- 
nix  drive  to  a  loo  hp.  Allis-Chalmers  induction  motor. 
Two  such  units  are  installed  at  Early  Intake,  two  at 
•-.    and    three    each    a!    South    Fork,    Big 

.  and  Priesl  Portal,     [ngersoll  Rand  compre 

are  used  at  Adit  5-6  and  at  Adit  8-9,  the  two  plan" 
ing  identical      Bach  la  composed  of  two  machini 

700  cu.ft..  of  600  co. ft.  capacity.     All  are  of  the 

Imperial  type,  and  all  are  driven  through  I.ennix  drives 
by   Weatinghouse    moi  com- 

pressor made  by  the  Ingersoll-Rand  Co.   is  installed  at 


Second  Garotte  to  supply  power  for  operating  emer- 
gency pumps  in  the  event  that  electric  power  fails. 
Boilers  are  always  maintained  under  steam,  for  reasons 
that  are  clear  when  it  is  recalled  that  the  shaft  "makes" 
1,500  gal.  of  water  per  minute. 

Though  comparatively  small,  these  plants  were  all 
erected  carefully,  and  the  machines  are  maintained  in 
first-class  condition.  There  is  ample  capacity  to  meet 
the  requirements,  and  the  air  lines  do  not  leak.  The  re- 
sult is  an  adequate  supply  of  air  delivered  at  the  face 
at  standard  pressure.  This  is  one  of  three  important 
essentials  for  efficient  drilling;  but  it  is  astonishing 
how  frequently,  in  mines  that  are  supposed  to  be  well 
managed,  time  is  wasted  because  of  lack  of  air  at  the 
proper  pressure.  When  in  the  course  of  one  month  in 
a  single  heading  more  than  a  hundred  rounds  are  drilled, 
each  consisting  of  twenty-five  holes  ten  feet  deep,  the 
conditions  must  be  right. 

The  other  two  of  the  three  essentials  I  have  men- 
tioned are  drills  that  are  given  intelligent  care,  and 
steel  that  is  properly  sharpened  and  supplied  in  adequate 
quantity.  Some  rock  drills  are  better  than  others;  some 
do  better  work  in  certain  kinds  of  rock  than  they  do  in 
other  kinds ;  but  most  of  the  standard  drills  will  do 
good  work  if  they  are  cared  for  properly,  and  the  best- 
made  drills  will  do  mediocre  work  if  they  are  abused. 
Abuse  of  a  rock  drill  does  not  mean  working  it  steadily 
or  even  throwing  it  around ;  it  means,  in  the  first  place, 
running  it  without  proper  lubrication,  and  afterward 
running  it  with  parts  that  are  worn  out.  Of  course,  if 
the  drill  is  oiled  as  it  should  be  the  moving  parts  will  not 
need  to  be  replaced  so  soon.  On  the  Hetch  Hetchy  work 
the  drills  are  taken  to  the  shop  after  every  shift  and 
are  inspected,  and  repaired  if  necessary;  and,  in  any 
event,  they  are  cleaned  and  oiled  thoroughly  before  be- 
ing returned  to  the  heading.  No  drill  is  sent  to  the 
face  unless  it  is  in  condition  to  operate  efficiently.  The 
result  of  this  policy  is  effective  drilling;  but  the  repair 
cost  is  unusually  high.  This  can  be  accounted  for  only 
by  failure  to  oil  the  machines  properly  while  they  are 
being  used.    The  following  figures  are  informing: 

I  'AM  E   t      COST  OF  REPAIRS     MATERIA]    OWLY— 
[NGERSOLL-RAND    "248  LEYNER"   DRILLS 

Period,   Coal  Per  Fool    O  -t  Per  ron 

Mentha       ol    \dv:u o    <!!.  ,-k 

I   „K  tnlaki  12  »'  29  *<>  173 

South  I..  12  I    51  079 

\,h-    >-t>  7  I    64  086 

'-'  Hi 

Print  porU1  '2  I   09  0*7 

Care  of  Rock  Drills 

Allowance  should  be  made  for  the  fact  that  F.arly 
Intake  is  in  tough,  massive  granite  that  subjects  drills 
to  particularly  severe  service:  more  holes  per  pound  are 
required  to  break  the  ground,  and  the  character  of  the 
rock  necessitates  more  blows  per  foot  of  hole  drilled. 
On  the  other  hand,  the  rock  at  South  Fork  is  much 
harder  than  at  Priest  Portal,  and  yet  the  cost  per  ton 
Of  rock  excavated  is  less.  This  may  indicate  either 
Letter  oiling  at  South  Fork  or  possibly  a  tendency  k0 
allow  worn  parts  to  remain  longer  in  the  drills:  in  the 
latter    case,    the    ofneienex     of    drilling    would    decrease. 

For  this  difficulty  there  is  but  one  remedy.  Mine 
superintendents  know  that  drill  runners  as  a  class  will 
not  oil  their  machines  as  they  ought  to  be  oiled;  their 
Object  is  to  "get  in  the  round"  on  which  they  are  work- 
ing. They  do  not  worry  about  the  next  shift  or  about 
the  life  of  the  drill.  The  alternative  for  the  superin- 
tendent is  to  see  that  the  machines  are  oiled  in  spite  of 
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the  runner.  This  can  be  done  by  introducing  oil  into 
the  air  line  at  a  sufficient  distance  behind  the  distribut- 
ing manifold  to  allow  the  oil  to  become  atomized.  The 
plan  has  its  objections;  oil  is  deleterious  to  rubber,  and 
oil-laden  air  shortens  the  effective  life  of  the  hose 
through  which  it  passes.  However,  this  shortcoming  is 
more  than  offset  by  the  decreased  wear  on  the  drilling 
machines. 

Fig.  4  illustrates  the  details  of  a  device  that  has  lately 


Moreover,  the  manufacturer  will  not  undertake  the  test 
unless  he  has  confidence  in  the  ability  of  the  steel  to  do 
the  work. 

The  price  per  pound  of  the  steel  does  not  concern  the 
engineers  for  the  city;  they  are  interested  in  the  cost 
per  foot  of  advance.  It  is  significant  that  the  higher- 
priced  steels  are  the  only  ones  that  meet  the  require- 
ments; high  cost  per  pound  accompanies  low  cost  per 
foot.    Steel  lengths  begin  with  4  ft.  for  starters  and  in- 


^Neat  Une  of  funnel 


f~Grade 


Fig.  5.     Typical  drill  round  in  larger  heading 


been  placed  on  the  main  air  lines  in  some  of  the  head- 
ings; they  have  been  connected  at  points  about  200  ft. 
from  the  face.  This  oiler  was  originally  made  for  use 
by  the  Ulen  Contracting  Co.  in  driving  the  Shandaken 
tunnel,  on  the  Catskill  aqueduct,  for  the  New  York 
City  water-supply  system.  This  tunnel  project,  inci- 
dentally, is  similar  to  the  Hetch  Hetchy  project  in  that 
the  length  is  about  eighteen  miles  and  the  cross-sec- 
tional size  is  approximately  the  same  as  that  of  the 
Hetch  Hetchy  aqueduct.  The  economy  effected  by  the 
Ulen  company  has  been  so  important  and  so  positive 
that  there  can  be  no  question  as  to  the  merit  of  the  plan. 
Ingersoll-Rand  "248  Leyner"  drills  have  been  adopted 
as  standard  and  are  used  at  all  camps  except  Adit  8-9, 
where  "DX61"  drills,  made  by  the  Sullivan  Machineiy 
Co.,  are  in  use.  In  addition  to  the  "248  Leyner"  the 
Denver  Rock  Drill  Co.'s  "Dreadnaught"  is  used  in  sink- 
ing the  Second  Garrotte  shaft. 

Highest-Priced  Steel  is  "Cheapest" 

Drill  steel  is  the  next  important  item  to  consider; 
li-in.  hollow  round  is  employed  exclusively.  At  the 
present  time  three  different  brands  are  being  used, 
among  which  there  is  little  to  choose.  Many  manufac- 
turers naturally  desire  to  have  their  product  accepted; 
and  to  avoid  experiment  with  material  that  has  not  real 
merit  the  following  conditions  are  imposed  upon  any 
company  whose  steel  is  given  a  trial :  A  complete  set 
of  new  drills  is  prepared  and  used  exclusively  in  a  given 
heading  for  the  period  of  the  test,  which  is  usually  a 
month  or  more.  At  the  end  of  the  test  the  exact  con- 
sumption of  steel  is  determined  and  the  cost  of  the  steel 
used  per  foot  of  advance  is  calculated.  If  this  cost  fails 
to  approach  within  a  prescribed  limit  the  standard  unit 
cost  for  steel  in  the  particular  heading,  the  vendor  must 
make  good  the  difference  and  must  also  take  back  the 
drills  that  have  been  made  up.  If  the  standard  is 
equaled  or  bettered,  the  steel  is  accepted  and  a  regular 
order  is  placed;  in  either  event  the  city  pays  no  more 
than  the  arbitrary  standard  that  has  been  fixed  as  the 
reasonable   cost    for    steel    in   the    particular   heading. 


crease  by  2-ft.  steps  to  12  ft.  for  the  smaller  tunnel  and 
to  16  ft.  for  the  larger.  For  the  large  tunnel  the 
starters  are  gaged  at  21  in.  and  diminish  in  4-in.  steps 
to  1J  in.,  whereas  the  range  for  the  smaller  headings  is 
from  21  to  11  in.    The  usual  "cross"  bit  is  used. 

The  sharpening  equipment  for  the  most  part  is  sup- 
plied by  the  Ingersoll-Rand  Co.  "I-R  5"  drill  sharpeners 
are  used  at  Priest  Portal  and  at  South  Fork,  but  at  the 
newer  camps  "I-R  50"  machines  have  been  installed, 
some  of  the  features  in  the  design  of  the  later  machine 
being  considered  an  improvement.  At  Early  Intake  and 
at  Adit  8-9  two  Sullivan  "Class  A"  sharpeners  do  the 
work;  at  Big  Creek  one  Sullivan  and  one  "I-R  50"  are 
used.  Casual  conversation  with  some  of  the  operators 
of  the  sharpeners  revealed  the  fact  that  a  man  generally 
contends  that  the  machine  that  he  first  learned  to 
operate  is  much  superior  to  any  other  type.  Both  kinds 
of  sharpeners  have  their  advocates  among  the 
mechanics,  whereas  the  engineers  are  unable  to  reach 
any  definite  conclusion  as  to  the  superiority  of  either. 
Heating  of  drill  steel  is  done  in  oil-burning  furnaces. 
Efficient  drilling  requires  an  adequate  supply  of  steel  of 
the  proper  length,  accurately  gaged  bits,  good  forging 
and  good  tempering,  and  quality  in  the  steel  itself. 
These  are  all  provided  in  the  Hetch  Hetchy  work. 

Diamond  Cut  for  Standard  Drill  Round 

Two  standard  types  of  drill  round  are  used,  as  indi- 
cated in  the  accompanying  drawings,  Figs.  5  and  6. 
Both  depend  upon  a  diamond  cut;  the  essential  differ- 
ence is  the  larger  number  of  holes  required  for  break- 
ing the  harder  ground  and  the  larger  face.  It  will  be 
noted  also  that  in  the  smaller  heading  all  but  three  of 
the  holes  are  drilled  from  the  upper  bar,  only  the  lifters 
being  drilled  from  below.  This  makes  it  possible  to 
do  about  85  per  cent  of  the  drilling  from  the  pile  of 
muck  in  the  face  while  the  shoveling  machines  are  in 
operation.  This,  of  course,  is  an  advantage  where  rapid 
progress  is  desired. 

The  drawings  are  clear;  anyone  interested  in  the  sub- 
ject can  observe  the  pointing  of  the  holes  and  readily 
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follow  the  order  of  firing.  The  general  practice  is 
to  drill  a  standard  round  unless  variations  are  author- 
ized by  the  superintendent.  He  allows  the  men  reason- 
able latitude  to  alter  their  drilling  to  meet  special 
conditions  in  the  face.  For  instance,  in  the  round  for 
the  large-heading,  holes  Nos.  12,  14,  34,  and  36,  shown 
as  first  relievers,  may  be  given  additional  slope,  thereby 
becoming  cut  holes  if  the  rock  is  exceptionally  hard. 
Either  more  or  fewer  holes  than  indicated  in  the  draw- 
ings may  be  required,  although  twenty-three  is  virtually 
the  minimum. 

A  small  but  rather  interesting  point  is  the  size  of  the 
bars.     Dennis  &  Wilson,  working  in  the  smaller  head- 


Typical  drill-round  in  smaller  heading 


ings,  use  3J-in.  bars,  whereas  in  the  larger  headings 
4*-in.  bars  are  preferred.  All  are  made  "on  the  job" 
of  standard  extra-heavy  pipe.  Friendly  argument  has 
arisen  as  to  whether  the  bars  of  larger  diameter  would 
not  be  advantageous  even  in  the  smaller  tunnel.  Mr. 
Tinkler  and  the  engineers  for  the  city  contend  that  the 
additional  vibration  of  the  small  bar  more  than  offsets 
the  advantage  of  the  added  facility  with  which  the 
lighter  one  can  be  moved  around.  They  are  unable, 
however,  to  convince  the  sub-contractors.  After  seeing 
three  machines  doing  a  "shimmy"  on  one  of  the  3i-in. 
bars,  I  am  inclined  to  agree  that  the  larger  ones  are 
preferable. 

Character  of  Explosives  in  Use 

Hercules  and  Giant  gelatin  dynamite  are  used  indis- 
criminately, no  superiority  being  claimed  for  either. 
Two  grades  are  in  favor:  powder  of  60-per  cent 
strength  only  is  used  in  the  granite  and  granodiorite, 
whereas  40  per  cent  is  used  exclusively  in  the  westerly 
headings.  At  Adit  H-!»  and  at  Big  Creek,  powder  of 
both  strength*  is  used,  depending  upon  the  character 
<>f  the  particular  ground  thai    ii  being  blasted.     The 

proportions  consumed  during  recent  months  have  been 
approximately  three-fifths  of  60  per  cent  and  tWO-flfths 
of  in  per  cent.  Gelatin  of  80-per  rent  strength  has 
been   tried   in  places  in  the  massive  granite  at   Early 

Intake,  and  the  superintendent  there  is  inclined  to 
believe   that    it    would  pay   to  Continue   the   practice.    The 

engineers)  however,  are  convinced  thai   ultimate  i n 

omy  ':  of  80-per  cent  powder,  and  their 

idea  prevails.  The  superintendent  maintain-  that  t-- 
break  the  ground  he  must  drill  more  holes  per  round 
than  would  be  required  it"  he  were  supplied  with  80-pi  r 
cent  powder.     Doubtless  he  is  right;    but.  on  the  other 


hand,  if  he  had  80-per  cent  powder  he  would  probably 
overload  the  holes,  that  is,  he  would  use  more  powder 
than  necessary  to  insure  the  breaking  of  the  ground. 

Failure  to  Use  Tamping 

Here  I  may  mention  one  of  the  few  features  of  the 
work  that,  in  my  opinion,  deserves  criticism.  This  is 
the  failure  to  use  tamping  in  loading  the  holes;  no 
steps  whatever  have  as  yet  been  taken  in  this  direction. 
It  has  been  proved  to  the  satisfaction  of  competent 
engineers  that  the  substitution  of  clay-filled  cartridges 
for  the  last  10  or  20  per  cent  of  the  powder  loaded 
will  increase  the  effectiveness  of  the  explosion.  It  is. 
of  course,  necessary  to  tamp 
the  charge  tightly.  The  rea- 
son for  this  seems  obvious ; 
the  force  of  the  explosion 
is  applied  effectively  to  the 
breaking  of  the  rock,  instead 
of  being  wasted.  The  ideal 
condition  would  be  to  have 
the  explosive  charge  concen- 
trated in  a  chamber  at  the 
bottom  of  the  hole,  the  hole 
itself  being  then  refilled  so 
as  to  offer  as  nearly  as  pos- 
sible the  same  resistance  as 
the  virgin  rock.  The  object 
should  be  to  approach  this 
condition  as  nearly  as  prac- 
ticable; and  the  use  of  tamp- 
ing cartridges  appears  to  be 
a  step  in  the  right  direction.  It  would  be  interesting  to 
experiment  by  loading  a  round  of  holes  in  the  Early 
Intake  adit  with  80-per  cent  powder,  using  just  half  as 
much  of  the  powder  as  would  be  used  ordinarily  of  60 
per  cent,  and  then  filling  the  remainder  of  each  hole  with 
clay   cartridges   carefully   tamped. 

All  the  firing  is  done  by  means  of  electric  blasting 
caps  supplied  by  the  California  Cap  Co.  These  are  fired 
from  a  440-v.  circuit  in  a  series  of  six  "delays,"  whereby 
the  order  of  firing  is  regulated  as  was  shown  in  the 
diagrams  of  standard  drill  rounds.  The  regular  proce- 
dure in  the  large  headings  is  to  load  and  fire  the  cut 
holes,  suck  out  the  fumes,  and  then  return  and  load 
the  remaining  holes,  with  due  attention  to  the  order 
of  firing,  as  regulated  by  the  delays.  "No-delay"  electric 
caps  are  used  when  the  cuts  are  tired  separately.  These 
should  not  be  confused  with  "instantaneous"  exploders. 
The  figures  in  Table  II  include  the  cost  of  both  powder 
and  electric  caps. 

I  Mil  I    it      C06TO1   EXPLOSIVES  DURING  SIX  MONTHS  IN  t«2l 
OJ    kdvmnee > 


Bmirti  Fork 
IliK  Crock 


til  88  sin  »:  in  )i  tit  24  »■•  7S  sin  84  sit  so  so  6t 

1  44  B    "4  8   72    10    IS  in    18  <)    71  SI 

7   6n        7  16  7    26  I   M     ».4J  "l»  8    20  44 

7   68        •,  -,4  >    l'i  8    80     8   41  7    If.  7   80  f.2 

6   81        7  SI  ill  Hi     HI  6.96  h    41  }| 

'    \KI  H  I     A  I  ;     MTION     TO   VENTILATION 

Ventilation    is  given   careful  attention.     The  stand- 
ard   machine   is  the   No,    '<      Roots    positive   low-pressure 

rotary  blower,     it  has  a  capacity  of  5,000  cu.fi.  of  air 
per  minute  at  a  pressure  of  one  pound  per  square  foot, 
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Partly  completed  dam  that  will  form  principal  reservoir  in  the  project  of  which  the  18-mile  tunnel  is  part 
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Railroad  shops  at  Groveland,  headquarters  for  the  Hetch  Hetchy  project.     A  toivn  of  several  thousand  has 
sprung   up  in   consequence  of  the  construction  work 


Myers-Whalev  loader  ai  tht  portal  of  Priest  heading.    Here,  during  August,  t9il,  the  adit  was  advanced  776  ft., 
tin    fact    nt  tht   time  i>,i>i<i  two  miles  from  the  portal 
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Retch  Hetchy  sawmill,  where  all  the  timber  and  lumber  for  the  project  is  cut.    This  has  been  an  important 

factor  in  reducing  the  cost  of  operations 


^■■■Hiai 


The  greatest  advantage  of  the  loading  machine  is  rapidity.     The  rate  of  progress  depends  largely  upon  the 
prompt  removal  of  the  broken  rock  from  the  face 
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Hetdh  Hrtcluj  railroad,  built  especially  for  the  aqueduct  /  rojt 


Rocking-loading  plant  at  Big  Creek.     Shut!  in  tin  b 


or  dam,  looking  downstream 
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and  is  rated  to  operate  efficiently  through  a  maximum 
of  13,000  linear  feet  of  24-in.  steel  pipe.  A  25-hp. 
Westinghouse  motor  drives  the  blower  by  means  of  an 
8-in.  rubber  belt.  One  or  two  of  these  units  is  provided 
at  each  camp,  according  to  the  number  of  headings. 

Pipe  lines  are  so  arranged  that  the  machines  may 
either  blow  or  suck  from  the  face,  but  sucking  is  used 
almost  exclusively.  The  latter  method,  of  course,  has 
the  advantage  of  keeping  the  adit  clear  for  the  benefit 
of  motormen  and  others  who  may  be  engaged  at  mis- 
cellaneous work  back  from  the  face.  The  ventilating 
line  is  suspended  by  wire  slings  from  short  lengths  of 
drill  steel  that  are  wedged  into  special  holes  drilled  at 
intervals  of  5  ft.  in  the  side  of  the  tunnel.  The  pipe  is 
placed  overhead  and  out  of  the  way  as  much  as  possible. 
The  free  end  of  ventilating  pipes  is  kept  within  100  ft. 
of  the  face,  and  fumes  can  be  cleared  from  the  heading 
in  from  twenty  to  thirty  minutes  after  the  blasting 
of  a  full  round.  This  last  statement  must  be  qualified 
by  explaining  that  a  "booster"  blower  has  been  in- 
stalled at  a  point  in  the  Priest  adit  9,500  ft.  from  the 
portal.  This  is  a  No.  3  Roots  horizontal  machine  oper- 
ating at  3-lb.  pressure,  and  obtaining  its  power  from  a 
Troy  vertical  air  engine.  This  blower  is  simply 
"inserted"  in  the  main  ventilating  pipe  line.  It  should 
be  remarked  that  the  line  at  this  point  is  composed  of 
wood-stave  pipe,  14  in.  inside  diameter,  made  of  fir, 
and  banded  spirally  with  J-in.  galvanized-steel  wire. 
The  outside  is  coated  with  a  mixture  of  asphaltic 
bitumen  sufficiently  thick  to  cover  completely  and  pro- 
tect the  wire.  The  pipes  are  10  to  16  ft.  long,  and 
unions  are  made  by  driving  the  slightly  tapered  end 
into  a  redwood  sleeve  or  collar.  The  pipe  is  supplied  by 
the  Pacific  Tank  &  Pipe  Co. 

Two  Kinds  of  Ventilating  Pipe  Used 

This  type  of  ventilating  pipe  is  now  used  in  all  the 
work  that  is  under  the  supervision  of  Dennis  &  Wilson, 
although  at  the  start  the  headings  were  equipped  with 
24-in.  steel  pipe,  and  in  all  but  Priest  Portal  and  Big 
Creek  this  is  being  used  for  current  extensions.  This 
pipe  comes  in  194-ft.  lengths;  it  is  made  of  No.  16 
U.  S.  gage  sheet  steel  and  is  dipped  in  a  tar  paint  to 
give  it  a  protective  coating.  Unions  are  made  by 
means  of  a  steel  collar  that  is  tightened  by  tension 
bolts ;  a  sheet  of  tarred  paper  is  used  beneath  the  collar. 
A  newly  made  union  is  air-tight,  but  after  being  sub- 
jected to  blows  and  sundry  strains  it  is  likely  to 
become  leaky;  and,  when  once  a  leak  develops,  it  is 
generally  difficult  to  stop  it.  Another  objection  to  the 
steel  pipe  is  that  it  unavoidably  becomes  dented ;  dents 
produce  eddies  in  the  air  current,  and  increase  the 
resistance  to  the  passage  of  the  fume  and  bad  air.  It  is 
clear  that  a  new  24-in.  pipe)  with  tight  joints  would 
have  many  times  the  capacity  of  a  14-in.  pipe  under  the 
same  pressure.  Just  how  much  this  advantage  is  off- 
set by  the  greater  liability  to  leakage  and  to  denting 
is  difficult  to  determine  because  of  sundry  inherent 
obstacles  to  making  a  comparative  test. 

Machine  vs.  Hand  Shoveling 

■  The  broken  rock  from  a  12-ft.  round  in  the  larger 
tunnel,  assuming  an  overbreak  of  15  per  cent,  would  be 
about  180  tons  (I  give  tons  instead  of  cubic  yards 
because  it  means  more  to  the  mining  engineer)  ;  and 
from  an  8-ft,  round  in  the  smaller  tunnel  it  would  be 
about  ninety-five  tons.  Manifestly,  the  shoveling  of  this 
material  into  cars  is  one  of  the  problems  that  demand 


careful  study.  Six  good  experienced  shovelers  can  load 
ninety-five  tons  in  an  eight-hour  shift.  They  work  in 
groups  of  three,  the  groups  alternating  in  filling  their 
cars;  each  man  shovels  half  of  the  time  and  rests  half 
of  the  time,  except  for  the  brief  period  required  for 
changing  cars.  Each  group  pushes  in  its  own  empty 
car  and  pushes  out  the  loaded  one  to  await  the  motor. 

As  a  matter  of  fact,  experience  at  Hetch  Hetchy  has 
shown  that  the  cost  per  cubic  yard  of  material  loaded  is 
less. when  done  by  hand  than  when  done  by  machine. 
However,  two  factors  favor  the  machine.  One  is  that 
it  is  much  faster:  where  rapidity  of  progress  is  essen- 
tial, shoveling  by  hand  cannot  compete  successfully 
with  the  mechanical  shovel.  The  second  is  that  the 
machine  obviates  the  need  for  finding  capable  men  to 
do  the  shoveling,  and  the  work  cannot  be  delayed  for 
a  shift  because  a  crowd  of  shovelers  decide,  without 
warning,  to  "draw  their  time."  The  Hetch  Hetchy  work 
was  started  in  1918,  when  it  was  particularly  difficult 
to  get  men  for  hard  work,  and  that  fact  made  the  adop- 
tion of  mechanical  shoveling  the  only  possible  course. 

Two  kinds  of  shovels  are  used:  the  No.  4  Myers- 
Whaley  machine  is  -standard  for  all  the  adit  headings, 
and  the  Hoar  underground  shovel  is  used  in  the  head- 
ings that  start  from  the  Big  Creek  shaft,  and  will 
probably  be  used  when  the  lateral  work  begins  at  Second 
Garrotte.  The  reason  for  using  the  Hoar  machine  is 
the  fact  that  it  is  smaller;  it  has  lighter  parts,  and 
can  be  lowered  conveniently  through  the  shaft.  This 
should  not  be  construed  to  mean  that  the  Hoar  is  not 
giving  satisfaction;  but,  if  it  had  been  practicable,  the 
use  of  the  same  machine  in  all  of  the  headings  would 
have  been  preferable.  Economy  would  have  been 
effected,  for  instance,  in  obviating  the  need  for  carry- 
ing in  stock  an  additional  supply  of  repair  parts,  and 
for  training  operators  for  an  additional  type  of 
machine. 

Hoar  and  Myers-Whaley  Mechanical  Shovelers 

I  shall  not  attempt  to  describe  the  two  machines,  but 
will  draw  attention  to  (a)  some  of  the  important  fea- 
tures of  the  operation  of  each,  (b)  some  of  the  lessons 
learned  as  a  result  of  the  use  of  the  machines  at  Hetch 
Hetchy,  and  (c)  some  figures  on  the  cost  of  maintain- 
ing the  Myers-Whaley  machine. 

The  Hoar  shovel  operates  in  much  the  same  manner 
as  the  ordinary  steam  shovel,  except  that  it  has  been 
designed  primarily  to  allow  it  to  operate  in  extremely 
close  quarters.  It  is  operated  by  three  remarkably 
compact  and  efficient  compressed-air  engines.  The 
dipper-stick  arm  is  supplemented  with  an  extension- 
arm  that  permits  the  machine  to  function  properly  in  a 
restricted  space ;  when  the  dipper  has  been  loaded  the 
dipper-stick,  the  arm,  and  the  extension  "contract"  and 
lie  parallel  to  each  other  above  the  frame.  In  this 
position  the  body  of  the  shovel  revolves  180  deg.  on  the 
truck,  and  the  dipper  is  thrust  forward  over  the  car 
that  is  being  filled.  The  hinged  bottom  swings  away, 
as  in  the  ordinary  steam  shovel,  to  dump.  The  work- 
ing parts  are  inclosed  in  a  steel  housing  that  protects 
them  from  rock  and  grit;  there  are  no  particularly 
delicate  parts,  and  the  construction  seems  to  be  rugged 
throughout.     The  machine  weighs,  complete,   5,400  lb. 

The  Myers-Whaley  shoveler  is  a  more  elaborate  ma- 
chine. It  weighs  18,500  lb.,  or  more  than  three  times 
as  much  as  the  Hoar  shovel.  It  is  operated  by  means 
of  a  20-hp.  electric  motor.  The  shovel  proper  and  a 
short  belt  conveyor  are  mounted  on  a  large  swinging 
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jib,  the  movement  of  which  permits  operation  at  any 
point  in  an  arc  covering  the  face  of  the  drift.  The 
shovel  empties  onto  the  first  conveyor  belt,  and  it  in 
turn  discharges  onto  a  second  and  longer  belt  that  is 
mounted  on  the  main  frame,  from  which  the  jib  swings. 
The  whole  machine  is  self-propelling  and  can  be  moved 
forward  into,  and  backward  from,  the  pile  of  rock  as 
each  shovelful  is  taken.  This  machine  is  more  com- 
plicated and  more  delicate  than  the  Hoar,  but  it  has  a 
much  larger  capacity;  it  can  load  easily  four  tons  of 
rock  in  three  minutes,  and  as  it  propels  itself  no  time  is 
consumed  in  advancing  the  machine  and  clamping  it 
to  the  track.  Sectional  lengths  of  track,  of  course,  must 
be  laid  at  intervals  as  the  edge  of  the  rock  pile  retreats 
toward   the   face. 

Experience  at  Hetch  Hetchy  has  shown  that  an  extra 
machine  is  essential.  At  Priest  Portal  and  at  Early 
Intake  two  machines,  and  at  the  two-heading  camps 
three  machines,  are  provided,  thereby  permitting  one 
machine  to  be  in  the  repair  shop  all  the  time.  A  first- 
class  mechanic  at  each  camp  makes  it  his  sole  business 
to  keep  the  shovels  in  repair.  This  is  the  only  way  to 
avoid  costly  delays.  Obviously,  an  initial  investment  of 
$20,000,  the  approximate  cost  of  two  Myers-Whaley 
machines,  would  be  warranted  only  by  a  large  project. 
Interest,  capital  expenditure,  and  charges  for  deprecia- 
tion must  be  considered  in  calculating  the  cost  of  load- 
ing as  compared  with  shoveling  by  hand. 

Heavy  Wear  Involves  High  Maintenance  Cost 
The  most  serious  source  of  trouble  with  the  Myers- 
Whaley  machines  has  been  the  rapid  wear  of  belt  con- 
veyors. These  consist  of  any  30-in.  rubber  or  fabric 
belt,  on  one  or  both  sides  of  which  are  bolted,  at  inter- 
vals of  ?  in.,  narrow  steel  channel  bars  as  a  protective 
armor.  On  each  side  endless  roller  chains  propelled  by 
sprocket  wheels  serve  to  keep  the  belts  in  motion.  A 
change  that  has  been  made  in  the  construction  of  these 
belts  has  served  to  lengthen  their  life  greatly.  For  the 
roller  chain  has  been  substituted  a  special  chain  made 
of  manganese  steel,  the  links  of  which  are  designed 
so  that  the  wearing  surface  is  broad  and  also  pro- 
tected. This  prevents  the  chain  from  "stretching."  as 
the  result  of  rapid  wear,  and  the  consequent  breaking 
of  the  fabric  belt  upon  which  the  strain  necessarily 
falls  if  the  chain  becomes  too  long. 

At  best,  one  might  expect  high  maintenance  cost  for 
a  complicated  machine  subjected  to  the  severe  service. 
not  only  of  handling  hard  heavy  rock  in  pieces  varying 
in  size  from  gravel  up  to  three  feet  or  more,  but  also 
of  withstanding  the  abuse  that  is  inseparable  from 
underground  work.  The  figures  in  Table  III  apply  to 
the  Myers-Whaley  machine: 
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the  important  requirements  for  rapid  p 
with  the  shoveling  machine  is  an  effective  arrangemenl 
for  disposing  of  the  loaded  ear  and  replacing  if  quickly 


with  an  empty  one;  this  necessitates  a  switch  within 
a  reasonable  distance  of  the  face.  A  simple  but  service- 
able portable  switch  and  siding,  of  sufficient  length  to 
accommodate  eight  cars,  has  been  devised  to  facilitate 
this  work.  For  the  main  track  30-lb.  rails  are  used, 
whereas  the  siding  and  switch  are  constructed  of  16-lb. 
rails,  so  that  they  are  less  cumbersome  to  move  ahead. 
No  frogs  are  required,  the  outer  rail  of  the  switch  being 
hinged  at  a  point  where  the  "cross-over"  starts,  in  such 
a  manner  that  the  lighter  track  may  be  swung  hori- 
zontally until  the  free  end  rests  on  top  of  the  main 
track.  The  light  rails  are  tapered  vertically  to  make  a 
smooth  junction.  The  16-lb.  rails  are  bolted  to  flat  steel 
ties  made  of  3  x  3-in.  material,  and  spaced  4  ft.  center 
to  center.  The  whole  arrangement  may  be  moved  ahead 
bodily,  thereby  providing  storage  room,  within  50  ft. 
of  the  face,  for  empty  cars ;  moreover,  there  are  no 
periodic  delays  to  traffic  for  putting  in  place  the  usual 
frogs.  The  side  track  is  used  for  empty  cars  only,  the 
main  line  being  reserved  for  the  loaded  cars  and  the 
motors. 

Storage-Battery  Locomotives  Used  for  Tramming 

Electric  storage-battery  locomotives  are  employed  for 
tramming  the  rock.  At  first  thought  it  may  seem  that 
the  trolley  locomotive  would  be  preferable,  for  the 
reason  that  it  is  particularly  efficient  for  long,  straight 
hauls  where  a  large  quantity  of  rock  must  be  moved 
and  high  train  speed  is  desirable.  The  back  of  the 
tunnel  is  high,  and  the  trolley  wire  would  not  be  a 
serious  source  of  danger;  the  rock  is  solid,  so  that 
the  maintenance  cost  of  the  trolley  line  in  the  completed 
portion  of  the  tunnel  would  not  be  excessive.  The  one 
consideration  that  favors  the  storage-battery  locomotive 
is  the  rapid  advance  made  in  the  heading.  If  a  trolley 
wire  were  required,  electricians  necessarily  would  be 
engaged  every  few  days  in  extending  it.  This  would 
entail  some  delay  and  inconvenience  to  drilling  and  in 
shovel  operations;  moreover,  the  actual  work  of  placing 
timbers  to  carry  the  insulators  and  of  stringing  the 
wires  would  be  an  item  of  additional  expense.  Accord- 
ingly, the  selection  of  storage-battery  haulage  was  un- 
questionably justified.  The  locomotives  are  all  made  by 
the  General  Electric  Co.,  and  are  provided  with  eighty 
Edison  cells  having  a  capacity  of  225  amp.-hr.  At 
Early  Intake  and  at  South  Fork  two  five-ton  and  one 
four-ton,  and  at  Adit  5-6  three  five-ton  machines,  are 
used. 

At  the  other  camps,  each  locomotive  weighs  about 
four  tons  and  can  exert  a  pull  of  1.600  lb.  before  the 
wheels  slip.  They  are  equipped  with  two  motors,  one 
geared  to  each  axle.  Three  locomotives  are  provided 
at  the  two-heading  camps,  thereby  permitting  at  least 
one  to  be  "charging"  at  all  times.  The  charging 
equipment  consists  of  a  25-kw.  motor-generate 
made  by  the  General  Electric  Co..  at  each  of  the  camps 
where  the  large  tunnel  is  being  driven,  whereas  similar 

units  of  16-kw.  capacit)  are  used  at  the  others. 

Care   Is  taken  to  See  that  no  one  operates   or  charges 

die  locomotives  that  has  nol  first  been  given  complete 

i.t  mil    from    the    person    authorized   to   teach 

ators.    The  motormen  are  well  paid:  they  like  the  work 

and   take  an   interest    in  keeping  their  machines  in  first - 

ndition.    Another  factor  thai  promotes  efficient 

haulage  is  the  care  of  the  track     I  may  say  that   I   rode 
Ave  different    headings,   and    1    was   impressed   with 

the  comparative  freedom  from  bouncing  and  lurching; 
which  speaks  well  for  the  roadbed. 
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Two  kinds  of  cars  are  used  to  carry  the  rock.  A 
standard  all-steel  Mattison  ore  car  made  by  the  Joshua 
Hendy  Iron  Works,  of  San  Francisco,  is  used  in  the 
smaller  heading.  This  car  has  a  capacity  of  about  54 
cu.ft.  and  is  arranged  to  dump  on  the  side.  In  the 
larger  heading  a  car  of  approximately  81  cu.ft.  capacity, 
designed  by  the  Construction  Company  of  North 
America,  is  standard.  The  running  gear  is  furnished 
by  the  Western  Wheeled  Scraper  Co.,  of  Aurora,  111., 
but  the  body  is  made  in  the  shops  at  Groveland  from 
lumber  cut  at  the  city's  sawmill.  Band  iron  and  rod 
iron  are  used  to  reinforce  the  wooden  structure,  and 
it  is  lined  with  i-in.  boiler  plate;  a  strong,  durable  car 
is  the  result.  The  running  gear  costs  $275  delivered 
at  the  tunnel,  and  the  body,  complete,  costs  $250.  The 
purpose  sought  in  building  the  cars  at  the  local  shops  is 
to  take  advantage  of  the  availability  of  low-cost  lum- 
ber on  which  no  freight  of  any  consequence  has  to  be 
paid.  The  use  of  these  cars  has  reduced  materially  the 
cost  of  tramming. 

Progress  in  Driving  the  Tunnel 

The  profile  sketch  (see  map)  shows  the  elevations  of 
the  principal  points,  the  distances  between  headings,  and 
the  progress  that  had  been  made  up  to  Jan.  1,  1922. 
Since  the  meandering  of  the  course  of  the  aqueduct  is 
not  indicated,  the  sketch  shows  the  actual  distance  to 
be  driven,  not  the  projection  upon  a  vertical  plane.  The 
darkened  portions  of  the  tunnel  indicate  the  part  com- 
pleted on  Jan.  1.  The  long  space  between  Big  Creek 
west  heading  and  the  Priest  heading  shows  at  a  glance 
why  it  is  advisable  to  complete  the  Second  Garrotte 
shaft.  Even  if  only  one  or  two  thousand  feet  be  driven 
in  each  direction,  it  will  be  worth  while,  for  the  reason 

TABLE  IV.     SCHEDULE  OF  WORK 
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that  the  time  of  completion  of  the  entire  project  de- 
pends upon  the  progress  made  in  this  segment  of 
the  tunnel.  Another  feature  is  that  the  western  part 
must  be  lined  with  concrete,  whereas  that  to  the  east, 
virtually  will  be  finished  when  the  excavation  is  com- 
pleted. It  is  the  intention  to  stop  tunnel  driving  when 
the  placing  of  concrete  begins  in  a  particular  heading, 
on  the  theory  that  neither  operation  can  be  performed 
efficiently  if  the  attempt  is  made  to  do  both  simultane- 


ously through  the  same  adit  or  shaft.  Accordingly,  it 
is  planned  to  discontinue  tunneling  in  Priest  Portal 
soon  after  lateral  work  is  started  from  the  Second  Gar- 
rotte shaft,  which  should  be  toward  the  end  of  this 
year.  That  will  give  an  opportunity  to  make  an  early 
start  on  the  longest  segment  of  concrete  work — namely,, 
that  starting  from  Priest  Portal. 

Systematizing  Operations 

The  profile  sketch  will  throw  light  upon  the  data  in 
Table  IV,  which  indicates  the  schedule  of  operations  in 
the  different  headings. 

Some  comment  and  explanation  of  these  data  may  be 
desirable.  At  Early  Intake,  where  there  is  no  particu- 
lar need  for  rapid  progress,  it  has  been  found  most 
economical  to  work  two  regular  shifts  and  one  "clean- 
up" shift.  The  tramming  is  done  on  the  day  shift, 
the  drilling  and  blasting  on  the  evening  shift,  and  mis- 
cellaneous work  on  the  night  or  "grave-yard"  shift. 
Only  four  or  five  men  work  at  night,  their  duty  being  to 
clean  up  back  of  the  face,  lay  new  track,  extend  air 
and  ventilating  lines,  repair  old  track,  and  otherwise 
prepare  for  the  day  shift,  so  that  nothing  will  delay 
the  loading,  which  must  proceed  with  dispatch  if  it  is 
to  be  completed  within  the  eight-hour  period.  With 
a  clean  set-up,  two  bars,  each  carrying  three  drilling 
machines,  are  operated  simultaneously.  Here  again  con- 
tinuous work  without  serious  interruption  is  necessary 
if  the  round  is  to  be  finished  and  fired  during  the 
shift.  The  drilling  of  forty-eight  holes  from  13  to  16 
ft.  deep  in  tough  monolithic  granite  cannot  be  accom- 
plished unless  it  be  performed  under  advantageous  con- 
ditions. 

Under  the  "call-shift"  plan  established  at  South  Fork, 
the  shifts,  instead  of  beginning  at  regular  hours,  follow 
in  sequence,  the  drillers  being  "called"  so  as  to  start 
as  soon  as  the  heading  is  clear.  As  a  result,  the  rate 
of  one  round  per  day  is  bettered;  small  gains  accumu- 
late whereby  a  few  extra  rounds  are  fired  each  month. 
Some  might  be  inclined  to  question  the  wisdom  of  dis- 
arranging an  established  daily  program,  but  in  isolated 
camps  where  there  is  nothing  but  the  "job"  to  occupy 
the  men,  this  factor  probably  is  not  important. 

In  all  of  the  remaining  headings  it  is  usually  neces- 
sary to  start  the  drill  round  before  the  rock  from  the 
previous  blast  has  been  cleared  from  the  face.  Drilling 
and  shoveling  are  performed  simultaneously,  the 
primary  reason,  of  course,  being  the  desire  for  rapid 
progress.  The  necessity  for  hoisting  at  Big  Creek  im- 
poses some  restriction  on  the  speed,  and  it  has  been 
found  more  efficient  to  work  on  a  schedule  of  only  two 
drill  shifts.  The  distance  to  be  covered  in  Adit  5-6 
East  is  short,  and  only  two  shifts  are  worked. 

Table  V  shows  the  total  operating  cost  per  foot  of 
tunnel  driven  in  the  various  headings.  Table  VI  shows 
the  detailed  cost  at  Adit  5-6  during  the  month  of 
October,  1921,  and  Table  VII  shows  the  same  data  for 


TABLE  V.     ACTUAL  OPERATING  COST  PER  FOOT  OF  ADVANCE 


December . 
November 
October.  .  . 
September 
August.  .  . 

July 

June 

May 

April 

Average 
Combined 

material 


. Intaki 

> 

. South  Fork . 

■ Adit 

5-6 . 

. Big 

^Ypp]; 

, 

Labor 

Material 

Labor 

Material 

Labor 

Material 

Labor 
$30  04 

Material 
$29.40 

Labor 
$18.69 

Materia] 
$18   98 

$32.50 

$32  30 

$30  50 

$32.60 

$23.97 

$27.42 

25  06 

21.12 

18.85 

23  42 

30.90 

34  00 

28  00 

24.72 

24.33 

24.61 

25  65 

23  20 

18.77 

20  00 

30.50 

41  .43 

30.50 

23.01 

24,28 

23.  12 

25.93 

24.62 

19.51 

19.33 

36  00 

33.00 

32.40 

24.71 

25.04 

29.80 

26  89 

22.85 

17.88 

15  70 

44.00 

33.50 

34.50 

24,66 

21.22 

29.69 

27  52 

19.29 

19.75 

19  67 

34.51 

31.86 

32.50 

26.00 

22.94 

21.67 

28  96 

23.93 

20.40 

19  63 

29  40 

28  40 

25  00 

26  00 

21.05 

16  6+ 

31    25 

30.16 

33.00 

24.00 

24.68 

23  92 
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Priest  Portal.  These  are  selected  as  being  typical  for 
work  in  headings  of  each  size.  In  explanation  of  the 
items  "3-per  cent  camp"  and  "2-per  cent  plant," 
it  should  be  stated  that  the  contract  with  the  Construc- 
tion Company  of  North  America  provides  that  the  city 
shall  erect  the  necessary  quarters,  boarding  houses  and 
other  requisites  at  the  camps,  and  that  a  charge  of  3 
per  cent  per  month  shall  be  made  against  the  contractor 
to  provide  for  the  depreciation.  Machinery  and  other 
permanent  equipment   is  purchased   by  the  city  under 

TABLE   VI.     ADIT   J-6— SUMMARY   "1    COSTS    FOB   OCTOBER,    l"2l 
I      406  ft.;  W.    440  ft.;  Total.   846  ft. 


Tunnel  foreman 
reman 

Shift  boat 
Head  mechanic 

Mechanic 
helper- 
Laborer 


406    fl    ; 

Shovel- 
ing      Per  '  lent  Pet  I  ten) 
<  'imp       Plant 


Helper 

Chunk  men 


I.I. 

Labor,  Grovel 

shop  .. 
Powder  men 


601  05 
311.10 
295.40 
397  10 
2.932.90 
3,518  05 
406.45 
229.90 

1.149  65 
1.038.60 
4.896.75 

U7  20 
331  25 
185.00 

72  80 
172  95 
51   00 


$18,952  05     $665.35     $81   70     $637.70 


ling-machine  repairs,  and 
general 


$4,592  70 

81   70 

19.400   39 


Total 

$307.80 
245  30 
149  80 
138  56 

1.046  60 
256  80 

700  50 
159  55 
601  05 
311  10 
407.90 
397  10 

2.932  90 
3.518.05 

406  45 
344.15 

1.149.65 
1.038   60 

4.933  00 
347  20 
331  25 
185.00 

492  90 
172.95 
51.00 


$288  36    $20,626.16 
$19,906.65 


J  per  cent 

of      $19,482 

09  is 

584.46 

$20,582 

ibor,       $24  38 

Materia] 
Powdi  f  i 
03  and  grease 

Shoreling-machine  repain 
Drill  repain 

$7,972   19 
237  '»| 

7.019  22 

1,067  64 
821.32 

1,097  97 
552   77 

1.836   10 

Freight  to 

Buck 
Meadows 
ti*   90 
13.82 

Ih9    94 

i  M 

3  60 

Total 

$7,997.09 
251    73 

7.189   16 

1.073  28 
824  92 

1,097  97 
'.32   77 

1.836   10 

I'nit 

$9   45 
0.30 
8.50 
1   27 
0  98 
1.30 

Plant   2  per  cent 

0  65 

2     16 

•  for  laboi 

ame  conditions, 

$20,605   12       $217  90 

except    that   the  d 

$20,823  02 

large    is 

$24   61 
$24  61 

24   38 

fixed 

at  only  2  per  cent  per  month  on  the  theory  that  the 
salvage  value  of  the  machinery  when  the  construction 
is  concluded  will  be  greater  than  that  of  tamp  equip- 
ment. 

In  connection  with  t he  figures  on  labor  cost,  the  scale 
of  wages  is  interesting.  The  rates  that  prevailed  dur- 
ing the  period  covered  by  the  figures  of  coal  are  shown 
ble  viii. 

At  the  time  when  preparations  were  being  made  to 

the  tunnel  aqueduct,  propo  ft!     for  doing  the  work 

by  "straight"  contract  w.tc  Invited.    The  estimab 

t  > ■  •  -  I  COBt  of  the  work 

was  $'■>■">  ]»■>■  lineai-  foot.     The  lowest   bid  submitted  was 

.ill  i»i<is  accordingly  were  rejected,    ki 

has  I n  Stated,  the  original  plan  provided  for  the  lin- 
ing of  the  entire  tunnel  with  concrete,  and  the  estimates 
anil  bids  ■•' —  calculated  on  this  basis,    it  Is  estimate, i 

that    '  |    will    COSl    not    more    than    £20    pel 


$319  40 


TABLE  VII.     PRIEST  PORTAL— SUMMARY  OF 
OCTOBER,   1921  in) 
Progress,  686  ft . 

Shoveling 
Labor  Excavation    Machine 

Sub-contractor 

at  superintendent 

Tunnel  foreman    

Camp  foreman .... 



Machine  men 
Chuck  men 

.Shovelers 

Shovel-machine  men .    

Motor  men 

Dump  men    

Tool  sharpeners 

Helpers  541.65 

Head  mechanic  $289 


General 

$185  70 

III   25 


836.75 
2.391.35 
1.445  80 
2.287  60 

706.25 
1.259  45 

312  05 

435  20 


Mechanic  helpers 

Compressor  men 

Electricians 

Truck  men 

Laborer 

Line  men 

Labor.  Grovelai 


132  90 

548  70 

298  60 

190  4'. 

17  50 

5  70 

135  35 


Total 

$185  70 

111    25 

319  40 

95.00 

836  75 

2.391.35 

1.445  80 

2.287.60 

706  25 

1.259  45 

312  05 

435  20 

541    65 

289    10 

413   20 

548  70 

298.60 

190.45 

17   50 

5.70 

135   35 


$11.864  80  $569.40     $391   95    $12,826.15 

Labor,  excavation,  shoveling-mnchine  repairs,  and  general $12,826  .  I 

Plant,  this  report  0  00 

Forwarded  from  September  .  $528.65 

2    per    cent    of  $528  65  is                               10.57 

I '.imp.  tins  p-poit  0.  00 

Forwarded  from  September  $233  07 


3  per  cent  of     $233.  07  is 


Total $12,843  71 

In)  There  were  no  SOBtfl  for  3  per  cent  cimp  and  2  per  cent    plant    at   Priest 


Portal  during  this  month. 
Unit  cost  for  labor— $18.77. 


Material 
Powder,  caps,  fuse     ...  $4,328. 


Oils  and  gj 

Miscelhsn 

Power  and  lights. 

Shoveling-machine  repairs . 

Drill  repairs 

Plant.  2  per  crriT 

Camp,  3  per  cent 


273  64 

5,289  55 

1.030  25 

1.334.52 

984.06 

374.52 

26  00 


$0.61 
2  50 
6/  95 


$4J><>    12 

276    14 

5.357.50 

1.030  25 

1.335  02 

984   56 

^74    il 

26   00 


I'nit 

$6  31 
40 
7  81 
I  51 
1  95 
1.43 


Totals  $13,641    05     $72.06    $13,713    II      $20.00 

>t  for  material  $20  00 

L'nit  cost  for  labor  18.77 

Total  i  $38   77 

foot,  so  that  the  actual  operating  cost  of  the  lined  por- 
tion will  be  about  $60  per  linear  foot,  whereas  that 
of  the  unlined  portion  will  probably  average  less  than 
that.  This  does  not  include  the  profit  of  the  contra 
the  cost  of  engineering,  and  miscellaneous  overhead 
expense,  but  it  is  probable  that  the  estimates  of  the 
City  Engineer  will   not  be   exceeded.      It   is  true  that 

TABLE  \  III      «  IGl  B  11.!;    EIQHT-HOl  l:   SHUT 

$7  00   Bbokamitha  $6  25 


Shift  bosses 
Drillruniien 

Shovelers 
Bhovel  mac! 
an 

Tool  sharp, n, t, 

i  I  elpen 
I  lead  meohanio 
helpen 


5.50    Powder  i 

5.00   Compress  r  men 

4.  25    t :!' 

6.00    Hoiat  mi  u 

5   50   Track  foremen 

i       rind      timekeel 

5  00       per  month 

7  00   Tunnel  foreman,  par  month 


5  00 
5  25 
7.75 

8  00 


the  cost  of  supplies  is  less  than  it  was  when  the  work 
was  started,  that  wages  are  lower,  and  that  workmen 
are  more  efficient;  nevertheless,  a  saving  of  nearly 
$3,000,000  will  be  effected  over  the  expenditure  that 
would  have  resulted  had  the  lowest  bid  in  1918  been 
at  cepted. 

Work   Accelerated  by  Boot  b 

A  monthly  bonus  system,   m  which  all  the  men  at  a 
particular  heading  participate,  is  based  on  the  progress 

made  in  excess  of  a  predetermined  standard.     At   Priest 

Portal  during  the  month  of  August  the  bonus  amounted 

to  about  160  per  mat',  but  that  is  of  course  unusual. 
This  plan  serves  as  an  incentive  for  hard  work  and  pro- 
motes good-will  among  the  employees.  Hard  work  alone 
will  not  establish  records  for  tunnel  driving;  there  must 

lie   efficient    organisation.     Bach   detail   of   operations 

must  be  carefully  scheduled  and  systematized  J  there 
must   be  intelligent  direction  ami  general  co-operation. 
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Marketing  of  Barytes 

Mining  of  the  Mineral  Has  Increased  Greatly  During  Last  Five  Years  —  Georgia  and 

Missouri  Are  the  Principal  Domestic  Sources  —  Manufacture  of  Lithopone,  an 

"Infant  Industry,"  Takes  Half  the  Output  —  Used  in  Rubber  and  Paint 

By  S.  W.  Thompson 

President,  Thompson,   Weinman  &  Co.,   New  York 


THE  ORE  called  barytes  contains  essentially  the 
mineral  barite;  it  is  found  in  various  forms  of 
deposits  in  about  twenty  states  in  the  United 
States  and  in  Alaska,  which,  according  to  the  size  of 
the  deposits,  rank  about  as  follows:  Missouri,  Georgia, 
Tennessee,  Alabama,  California,  North  Carolina,  Vir- 
ginia, South  Carolina,  Wisconsin,  Nevada,  New  Mexico, 
Idaho,  Illinois,  and  Alaska. 

Under  present  conditions  there  are  only  about  eleven 
states  in  which  barytes  mining  is  carried  on  to  an 
important  extent.  Many  of  the  other  states  in  which 
the  deposits  occur  are  so  far  from  the  consuming  points 
that  railroad  freight  rates  are  prohibitive  for  the  pres- 
ent. A  market  for  barytes  is  assured;  therefore,  the 
mining  and  preparation  of  the  crude  ore  is  rapidly  be- 
coming a  large  industry,  one  county  in  Georgia  having 
investments  in  mining  and  milling  property  and  plants 
totaling  over  $1,500,000. 

Used  in  Manufacturing  Lithopone  and 
Various  Othee  Products 

Crude  barytes,  after  washing  and  grinding,  is  used  as 
an  inert  pigment  and  filler  by  paint  and  rubber  manu- 
facturers, and  it  is  also  used  in  the  production  of 
lithopone  and  various  chemicals.  The  most  common 
chemicals  other  than  lithopone  derived  from  barytes 
are  as  follows: 

Barium  binoxide,  which  is  used  in  the  distillation  of 
peroxide  of  hydrogen. 

Barium  carbonate,  which  is  used  by  pressed  brick 
manufacturers  to  neutralize  the  sulphur  content,  and 
also  by  rubber  manufacturers  for  the  same  purpose. 

Barium  chloride,  which  is  used  as  a  mordant  by  dry 
color  manufacturers,  and  in  the  tanning  of  leather.  It 
is  also  used  in  the  manufacture  of  battery  plates. 

Barium  nitrate,  which  is  used  in  the  manufacture  of 
munitions  and  in  making  "red  fire"  material. 

Barium  sulphate  precipitated,  (blanc  fixe),  which  is 
largely  used  by  rubber  manufacturers.  It  is  also  used 
for  interior  painting  of  battleships  and  on  all  steel  in- 
teriors of  sea-going  vessels.  It  is  used  as  a  detector 
in  taking  interior  X-ray  pictures  of  the  human  body. 

By  far  the  largest  tonnage  of  barytes  is  used  in  the 
manufacture  of  lithopone,  as  from  a  total  of  175,000 
tons  produced  in  1921  about  90,000  tons,  or  over  half, 
was  used  by  the  manufacturers  of  this  material,  the 
remainder  being  divided  between  the  ground  barytes — 
which  is  sold  as  a  pigment — and  the  barium  chemicals. 
Lithopone  is  an  artificially  prepared  compound  com- 
posed of  70  per  cent  barium  sulphate  and  30  per  cent 
zinc  sulphide,  precipitated  together.  It  is  a  recognized 
standard  pigment  and  filler  used  by  paint  and  rubber 
manufacturers  and  today  the  normal  amount  manufac- 
tured in  the  United  States  -is  above  130,000  tons,  which 
at  the  recent  price  of  7c.  a  pound  represents  a  total  of 
$18,200,000  for  an  "infant"  industry.  About  80  per 
cent  of  the  lithopone  is  manufactured  in  Pennsylvania, 
New  Jersey,  Delaware,  and  Maryland,  and  the  remain- 


ing 20  per  cent  in  the  states  of  Illinois,  Missouri,  and 
California. 

The  distribution  points  of  the  raw  material  for  con- 
sumption at  the  plants  of  the  lithopone  and  barium 
chemical  manufacturers  would  be  Chicago,  St.  Louis, 
and  the  large  cities  in  the  east  central  states.  The 
lithopone  industry,  according  to  the  above  figures,  has 
assumed  large  proportions  since  1915,  due  largely  to 
the  increased  use  by  both  the  paint  and  rubber 
manufacturers  and  to  the  fact  that  during  the  war  no 
imports  of  either  raw  material  or  finished  products 
came  into  the  United  States.  For  instance,  in  1880, 
21,000  tons  of  crude  barytes  was  produced  and  sold  in 
the  United  States;  in  1915,  108,547  tons  was  produced; 
in  1920,  228,113  tons  was  produced  and  about  24,000 
tons  was  imported  from  Germany,  making  a  total  of 
252,113  tons  consumed  in  the  United  States  during 
1920.  About  49  per  cent  of  the  barytes  used  in  1920 
was  made  into  lithopone,  about  35  per  cent  was  ground 
and  refined,  and  16  per  cent  was  used  in  the  manu- 
facture of  barium  chemicals  other  than  lithopone. 

In  preparing  the  crude  mineral  for  the  market  cer- 
tain specifications  regarding  its  barium  content  must 
be  met.  The  thorough  washing  and  separation  of  for- 
eign material  from  the  ore  is  necessary,  and  equipment 
is  installed  at  the  mines  where  it  is  produced  in  market- 
able quantities  to  do  this  "concentrating."  The  chem- 
ical composition  of  barite  (barium  sulphate-natural)  is 
BaSO,. 

Value  of  Ore  Vardes  With  Barium  Content — 
100-Ton  Plant  Costs  $75,000 

The  higher  the  barium  content  the  greater  is  the 
value  of  the  ore,  and  for  all  purposes  this  is  the  essen- 
tial element  required.  Mineral  impurities  of  various 
kinds  should  be  removed  from  the  ore  before  shipment. 
Processes,  such  as  washing  in  revolving  screens  and  in 
log  washers,  are  followed  by  passing  the  ore  over  pick- 
ing belts  and  through  jigs.  The  modern  barytes  wash- 
ing plant  has  been  developed  as  a  result  of  experience, 
augmented  by  the  application  of  mining  engineering 
knowledge  of  the  equipment.  A  plant  equipped  to  pro- 
duce one  hundred  tons  of  washed  barytes  per  day  costs 
about  $75,000. 

There  is  no  regularity  as  to  the  size  or  shape  of  the 
particles  of  crude  ore,  as  in  some  deposits  it  occurs  in 
solid  veins  and,  when  blasted  during  the  operation 
of  mining,  scatters  into  various  sized  particles,  which 
are  shipped  as  taken  from  the  mine.  In  other  deposits, 
such  as  those  found  in  the  states  of  Georgia,  Missouri, 
Tennessee,  and  Alabama,  the  barytes  occurs  mixed  with 
residual  clays  and  is  mined  and  loaded  by  steam  shovels 
on  to  cars  which  carry  it  to  the  washers.  The  size  of 
the  particles  in  these  deposits  varies  from  sand  up  to 
pieces  containing  as  much  as  two  cubic  feet. 

The  practice  has  been  dropped  of  allowing  a  premium 
or  exacting  a  penalty  based  on  the  grade  of  the  ore. 
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It  is  now  shipped  on  its  merits,  and  the  producer  is 
recognized  as  responsible,  as  he  can  easily  maintain  an 
average  barium  sulphate  content  above  90  per  cent  in 
the  marketed  product. 

The  quantities  of  crude  barytes  produced  and  sold 
on  contract  for  a  year's  supply  run  as  high  as  20,000 
tons  to  a  single  purchaser,  depending  upon  the  con- 
suming power  of  the  manufacturing  plant.  The  con- 
tract price  is  fixed  in  advance  to  cover  the  entire  quan- 
tity and  the  material  is  shipped  in  equal  monthly 
consignments.  Crude  ore  is  shipped  in  bulk  in  box 
cars,  the  cars  containing  approximately  thirty  tons. 

The  method  of  sampling  varies  at  the  different 
plants.  Some  take  a  four-inch  pipe  and  drive  it  from 
the  top  of  the  pile  in  the  car  to  the  bottom  of  the  ore, 
and  repeat  this  in  four  places  in  the  car;  this  gives 
them  a  fair  sample.  Again,  the  manufacturer  may 
throw  a  shovelful  aside  from  each  ton  of  ore  removed 
from  the  car;  this  sample  lot  is  thoroughly  mixed,  form- 
ing a  composite  sample,  and  the  laboratory  test  is  made 
therefrom.  The  ore  is  sold  on  shippers'  weights,  and 
no  allowances  are  now  made  for  moisture,  which  never 
exceeds  1.4  per  cent  when  received  at  the  plant  to 
which  it  is  shipped.  There  is  no  necessity  for  carrying 
insurance  on  the  ore  for  its  protection  while  it  is  in 
transit. 

The  value  of  the  ore  up  to  the  present  time  has  been 
regulated  largely  by  the  import  price,  and  has  never 
been  high  enough  to  afford  an  excessive  profit  to  the 
producer.  Crude  barytes  is  sold  by  the  long  ton  of 
2,240  pounds,  except  in  the  Missouri  district,  where 
the  short  ton  is  used.    The  terms  are  net  cash. 

'I  he  demand  for  barytes  has  increased  materially  of 
late  years,  as  the  figures  given  below  indicate.  I  see 
no  reason  why  it  will  not  continue  to  increase,  as  the 
manufacture  of  lithopone  is  now  standardized  so  far  as 
color  and  chemical  analysis  go.  Statistics  of  crude 
barytes  produced  and  marketed  in  the  United  States 
from  1880  to  1920.  together  with  the  average  price 
during  recent  years,  are  shown  in  the  accompanying 
table. 

-'  MPTION   <>F  CRUDE   BARYTES    IV   Till,    UNITED   states 


27.52!'  I 

43.381)  (a)  (« 
108.547 

221.952  (6) 

206.888  J  5  66 

155.368  6.73 
8  20 

228.113  9  08 


Period 

Trn  years  1880-1889 
Ton  years  1890-1899 
n  if 00  1909 
Kvajrwn  I9t0-I9i4 
Vnr  1915 

1916 

1917 

19IR 

1919 

1920 

The  abo  ire  compiled  by  the  Government, 

and  Bhow  a  rapid  growth  of  the  barytes  mining  industry 
in  this  country.     All  the  various  products  made 

limed  in  the  i tatted  states.    The  influ- 

..{  Imported  ore  on  the  domestic  market  is  always 

threatening,  as  the  foreign  cos!  of  production  is  on  an 

< half  the  American  cost.     Recent  quota- 

1  Mi-k  give  the  curreni   |  -'.'  per 

ton  :  for  crude  barytes;  ground  whiti 

mills;  off-color  g  !1  f.o.b.  southern 

mills.    It"  allowed  the  present  dutj  which  Congre 
formulated,  the  industry  should  be  able  to  survive;  but 
withe  tection  which  the  new  tariff  provid 

will  cease  to  exist. 


The  Greatest  Zinc  Mine  in 
Central  Europe 

By  E.  P.  Rathbone 

What  is  known  as  the  Giesche's  Erben  Zinc  Mining  Co., 
which  is  operating  in  Upper  Silesia,  has  unquestionably 
the  most  productive  zinc  property  in  Central  Europe. 
While  engaged  on  work  connected  with  the  British 
Commission  of  the  Plebescite  between  Germans  and  Poles 
in  Upper  Silesia  I  was  afforded  an  exceptional  oppor- 
tunity of  visiting  the  company's  ore-dressing  plant. 

In  the  eighteenth  century  George  Giesche,  a  merchant 
of  Breslau,  became  interested  in  the  property,  and  the 
zinc  produced  was  largely  used  in  making  utensils.  The 
zinc  production  in  1816  was  only  20,000  centners'  but  by 
1825  had  increased  to  250,000  centners  and  from  1840  on 
production  rapidly  advanced  so  that  in  1850  it  was  500,- 
000  centners,  in  1860,  800,000  centners  and  about  fifty 
or  sixty  smelting  works  were  employing  3,000  to  4,000 
workmen,  the  production  amounting  to  over  40  per  cent 
of  the  whole  world's  output. 

In  1878  Upper  Silesia  was  producing  100,000  tons  of 
zinc  blende.  In  1912  the  mines  produced  128,773  tons 
of  carbonate  of  zinc  ore  and  393,290  tons  of  zinc  blende. 
At  present,  in  order  to  keep  the  large  smelting  works 
fully  employed,  a  large  quantity  of  foreign  zinc  ores  is 
imported,  principally  from  Austria  and  Australia.     In 

1911  the  raw  zinc  production  of  Upper  Silesia  amounted 
to  63  per  cent  of  the  total  amount  of  zinc  used  in  Ger- 
many and  was  17  per  cent  of  the  world's  production.    In 

1912  the  production  of  cadmium  was  42,747  kg. 

The  price  of  zinc  has  soared  greatly.  A  ton  of  raw 
zinc  in  1811  was  worth  1,125  German  marks,  whereas  in 
1830  it  had  fallen  to  an  average  of  150  marks.  The  man- 
facture  of  zinc  sheets  and  zinc  enamel  ware  raised  the 
production  in  1860  to  9,000  tons,  and  this  had  increased 
in  1912  to  52.250  tons  of  raw  zinc.  Large  quantities  of 
sulphuric  acid  were  also  manufactured,  and  in  late  years 
thirteen  extra  zinc  roasting  furnaces  were  erected. 
During  the  war.  when  extensive  manufacture  of  explo- 
sives was  being  carried  on.  it  is  certain  that  had  the 
Germans  not  owned  this  property  and  been  unable  to 
take  those  in  Beligium  at  Vieux  Montagues,  the  war 
could  not  have  been  conducted,  especially  as  the  Aus- 
tralian supply  was  cut  off  from  Germany. 

The  ore-dressing  establishment  is  situated  near 
Sharley.  At  the  time  of  my  visit  the  daily  output  was 
only  25(1  tons.  The  zinc  ores  contained  on  an  average 
about  20  per  cent  of  metal,  and  assoi  iated  with  the  zinc 
there  was  a  small  amount  of  galena.  The  total  extrac- 
tion of  all  metal  was  i>\,T  88  per  cent. 

All  machinery  was  electrically  driven.  The  shaft  was 
sunk   BOO  m.  r » ti c  1   the  ore   hoisted   was   loaded    into   iron 

wagons   holding    10   cwt.     After   being  automatically 
weighed  the  ore  was  icrei  ned,  thai  which  was  over  100 

mm.   vein'    to    rolls    to    be    further  crushed    to    l">    mm.. 

from  then  passing  through  a  series  of  trommels  which 

were  In  turn  connected  with  Set/  machinen  or  pu 

bed  Ifying  down  to  1.6  mm.    All  slimes  were 

treated   on    revolving  anil   end   percussion   tables. 

During  the  war  these  works  turned  OUl  a  large  output 

of  zinc  daily,  and  in  consequence  the  mines  wen 
liberally  worked.    Sufficient  development  and  prospect- 
ing work  for  new  deposit  -  was  neglected. 

About  600  men  and  women  were  empnlved  at  these 
works  at    the  time  of  my    visit. 
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Manganese  in  India 

Deposits  in  Several  Districts  Have  Been  Developed 

— Domestic  Use  Hinges  on  Improved 

Steel  Metallurgy 

By  E.  W.  T.  Slater 

Before  the  war  the  greater  part  of  the  world's  supply 
of  manganese  ore  came  from  Russia  and  India,  but, 
in  the  last  few  years,  there  have  been  discovered  other 
sources  in  Brazil,  on  the  Gold  Coast  of  Africa,  and 
in  a  few  other  places.  Nevertheless,  in  spite  of  the 
competition  of  the  new  fields  there  is  little  doubt  the 
manganese  industry  in  the  first  two  countries  will  con- 
tinue to  develop  as  the  demand  increases.  The  Indian 
fields  have  proved  most  useful,  and  the  reports  all  go 
to  show  that  the  prospects  for  the  future  are  good. 
The  Indian  ore,  on  account  of  its  hard  lumpy  form,  is 
much  more  suitable  for  blast  furnaces  than  the  more 
friable  ores  obtained  from  the  Caucasus;  and  it  is  also 
possible,  owing  to  the  better  selection,  to  export  a  prod- 
uct of  more  uniform  quality  than  that  which  charac- 
terizes the  Russian  shipments. 

The  ore  consists  mainly  of  psilomelane  with  an  im- 
portant amount  of  braunite.  The  quality  of  the  man- 
ganese varies  in  different  fields  in  India,  but  on  the 
whole  the  quality  is  considered  high.  The  ores  of  the 
Vizagapatam  district  are  mainly  psilomelane  with  small 
amounts  of  pyrolusite  and  braunite;  the  typical  ores 
of  the  central  provinces  consist  of  mixtures  of  braunite 
and  psilomelane ;  the  ores  in  Mysore  are  usually  asso- 
ciated with  banded  ferruginous  quartzites.  The  ores 
from  the  central  provinces  are  considered  to  be  of  the 
highest  grade  while  those  from  Vizagapatam  and 
Mysore  belong  mainly  to  the  second  and  third  grades. 

The  ores  of  the  first  grade  have  a  high  manganese 
content,  usually  from  49  to  54  per  cent  and  a  moderately 
high  iron — from  4  to  8  per  cent.  The  silica  varies  from 
6  to  9  per  cent  and  the  phosphorus  from  0.07  to  0.14 
per  cent.  The  second  and  third  grades  are  characterized 
by  high  iron  and  phosphorus  contents  and  compara- 
tively low  silica. 

Though  a  good  deal  of  prospecting  has  been  done 
there  have  been  no  new  fields  of  considerable  size  dis- 
covered in  other  parts  of  India,  though  it  is  yet  too 
early  to  say  what  a  more  complete  survey  will  reveal. 
At  present  practically  all  the  ore  mined  in  India  is 
shipped  to  Europe  and  America  for  conversion;  only 
a  few  thousand  tons  are  used  in  India,  and  this  chiefly 
as  a  desulphurizer  in  iron  and  steel  furnaces.  With 
increased  development  of  the  iron  and  steel  industry  in 
India  doubtless  a  larger  demand  will  be  made  on  the 
supplies,  but  for  many  years  to  come  India  necessarily 
will  seek  a  market  in  the  West.  Unfortunately  the 
high  percentage  of  phosphorus  in  Indian  iron  ore  and 
coke  makes  the  supply  not  so  satisfactory  for  Indian 
use  as  supplies  from  other  parts.  But  with  the  im- 
provements in  the  iron  industry  the  necessary  adjust- 
ments will  probably  be  made. 

The  metallurgical  uses  of  manganese  are  many  but 
the  greatest  proportion,  say  95  per  cent,  is  used  in  the 
manufacture  of  iron  and  steel.  The  remainder  is  used 
in  chemicals,  for  dry  batteries,  and  in  the  glass  and 
paint  industries.  It  was  estimated  that  in  1918  the 
demand  for  manganese  for  the  manufacture  of  dry  cells 
in  America  and  flint  glass  was  at  the  rate  of  35,000 
tons  per  annum.  Unless  new  uses  are  discovered  for 
the  ore,  it  is  not  likely  that  the  output  of  the  Indian 


mines  will  greatly  increase,  but  it  is  possible  that 
the  ore  will  be  found  increasingly  useful  for  other 
purposes. 

In  a  lecture  delivered  in  Calcutta,  L.  H.  Fermor,  of 
the  Geological  Survey  of  India,  stated  that  "of  over 
1,000  species  of  minerals  known  to  science  about  one- 
eighth  contain  manganese  as  an  essential  constituent, 
and  many  others  contain  it  in  less  important  quantities. 
It  is  calculated  that  over  10  per  cent  of  the  earth's 
crust  carries  manganese  peroxide,  manganese  being 
ranked  as  the  fifteenth  most  important  element  in  that 
respect.  As  a  result  of  the  decomposition  and  denuda- 
tion of  the  surface  of  the  earth,  effected  by  rain  and 
other  agencies,  its  constituents  are  carried  either  in 
suspension  or  in  solution  to  the  sea,  and  it  has  been 
estimated  that  every  year  about  37,000,000  tons  of  man- 
ganese compound  containing  nearly  26,000,000  tons  of 
manganese  are  carried  in  solution  in  river  water  to  the 
sea." 

Some  years  ago  the  manufacture  of  ferromanganese 
was  begun  in  India  in  the  works  at  Jamshedpur  and 
the  alloy  produced  was  of  the  following  composition: 
Manganese  70  per  cent,  phosphorus  0.55  per  cent,  and 
silicon  2  to  3  per  cent.  The  output  from  one  furnace 
reaches  about  80  tons  a  day.  Ferromanganese  is  also 
manufactured  by  the  Bengal  Iron  &  Steel  Co.,  the 
product  having  a  guaranteed  minimum  of  74  per  cent 
manganese  and  a  maximum  of  0.55  per  cent  phosphorus. 
It  is  believed  that,  with  a  careful  selection  of  the  Indian 
ores,  some  real  advance  may  be  shown,  though,  as  has 
been  pointed  out,  new  methods  will  need  to  be  adopted 
in  the  blast  furnace  if  India  is  ever  to  become  eminent 
as  a  maker  of  ferromanganese.  The  possibilities  of 
utilizing  electric  energy  will  have  to  be  carefully  con- 
sidered. 

Nitrate  Situation  in  Chile  Improved 

The  activity  in  the  Chilean  nitrate  industry  increased 
during  June,  and  as  a  result  the  general  economic 
situation  in  the  country  has  improved,  according  to 
C.  A.  McQueen,  the  Commercial  Attache  at  Santiago. 
Exchange  continues  to  rise,  labor  is  being  utilized,  and 
there  is  a  slight  relief  from  the  stringency  surround- 
ing the  money  situation,  resulting  from  the  continued 
liquidation  of  the  stocks  of  nitrate  on  hand. 

The  lowering  of  nitrate  prices  has  had  the  desired 
effect  on  sales,  the  Producers'  Association  having  sold 
about  200,000  tons,  largely  for  delivery  during  the  first 
part  of  July.  The  exports  of  nitrate  during  the  first 
five  months  of  1922  amounted  to  250.000  tons.  Sales 
which  the  association  has  booked,  following  the  reduc- 
tion in  prices,  promise  a  better  movement  during  the 
second  half  of  the  year.  Practically  all  of  the  nitrate 
purchases  made,  however,  are  for  July  delivery  at  the 
minimum  prices  fixed  for  the  coming  twelve  months. 
The  prices  fixed  for  the  busy  season  of  the  nitrate 
year  (Dec.  1  to  April  30)  are  about  Is.  higher  per 
Spanish  quintal  than  those  for  delivery  during  the 
first  half  of  July.  Hope  is  felt  that,  with  firmer  cotton 
prices,  the  United  States  may  absorb  nitrate  to  such  an 
extent  as  to  tide  over  the  situation  until  means  are 
found  to  finance  heavier  consumption  in  Europe.  The 
European  stocks  now  amount  to  220,000  tons,  having 
been  reduced  from  the  370,000  tons  reported  as  held  by 
the  pool  on  April  1.  The  Chilean  Government  is  ex- 
pected to  take  a  much  greater  part  in  trying  to  arrive 
at  a  solution  of  the  country's  difficulties  than  hitherto. 
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Handling  Copper  Products  at  Quincy 
Mining  Co.'s  Smelter 

By  Henry  M.  Payne 

The  finished  product  of  the  Quincy  smelter,  in 
northern  Michigan,  consists  of  500-lb.  anodes,  25-lb. 
ingots.  75-lb.  ingots  for  brass,  200  to  500-lb.  cakes  for 
sheet  copper,  and  500-lb.  cakes  for  wire  bars.  To 
handle  these  a  4,000-lb.  Tier-lift  storage  battery  truck 
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PUing   aiiotles   by   Tier-lift   truck  at   Quincy 
smelter,  Michigan 

has  been  installed.  The  various  products  are  handled 
in  tray  loads,  as  shown  in  the  accompanying  photo- 
graph. These  are  stored  in  loads  up  to  two  tons  per 
tray,  to  a  height  of  96  in.,  at  a  lifting  speed  of  one 
foot  in  eighteen  seconds.  The  truck  cannot  be  operated 
unless  the  operator  is  in  position  with  his  foot  on  the 
pedal. 

Before  the  installation  of  this  equipment,  it  was 
ary  to  place  a  four-wheel  hand  truck  at  the  end 
ff  the  conveyor,  the  separate  articles  being  picked  up 
by  hand  and  weighed,  taken  to  the  warehouse  and  piled 
by  hand.  When  time  for  shipment  arrived,  they  were 
again  loaded  on  a  truck,  hauled  by  tractor  to  the 
steamer  wharf  nr  railroad  platform,  and  again  handled. 


Removal  of  a  Boshing  from  a  Rlind  Hole 

The    removal   of   a   brass    bushing    from   a    blind    hole 

without  ds  isually  a  troublesome  proceeding. 

Ralph  Wi  mply  filling  the  interior  of 

the    bushinf     with    hard    gn  erttng    the    shaft, 

which  usually   is  a  close  fit.  and  striking  the  end  of  the 

shaft  a  sharp  blow  with  a  hammer.  The  grease  is  forced 

into  the  space  below  the  edge  of  the   bushing  and   lifts 
it    up   out    of    the   hole. 


A  Device  for  Making  Dowel  Pins 

By  C.  N.  Schuette 

At  a  certain  isolated  mine  a  supply  of  dowel  pins  was 
needed  to  dowel  a  quantity  of  wooden  air  pipe.  To  send 
out  for  them  would  have  entailed  a  delay  of  two  weeks 
Dowel  pins  about  4  in.  long  were  required,  and  a  device 
was  constructed  to  make  them.  This  may  be  described 
as  follows : 

A  3  in.  length  of  pipe  having  an  internal  diameter 
equal  to  that  desired  of  the  dowels  was  filed  square  on 
one  end  and  beveled  toward  the  inside  on  the  other.  This 
pipe  was  set  vertically,  beveled  end  up,  on  an  iron  plate 
over  a  hole  of  the  same  diameter  as  the  pipe.     It  was 


Work -bench 


Device  for  making  dowel  pins 

held  in  this  position  by  a  beveled  wooden  block  which  was 
screwed  to  the  iron  plate  in  the  manner  shown  in  the 
drawing. 

Old  pick  and  shovel  handles  were  sawed  into  4  in. 
lengths  and  then  split  into  roughly  square  pegs.  These 
pegs  were  then  driven  through  the  pipe  with  a  wooden 
mallet.  By  this  method  excellent  dowel  pins  were  made 
rapidly  and  at  small  cost. 


Using  Residue  as  Stope  Filling 

By  A.  W.  Allen 

One  of  the  advantages  of  the  avoidance  of  sliming 
in  ehemico-metallurgical  operations  is  seen  in  an  abil- 
ity to  use  at  least  a  part  of  the  residue  as  filling  for 
depleted  stopes.  Thus,  during  1921,  the  Crown  Mines 
on  the  Witwatersrand  returned  210.000  tons  of  sand 
residue  to  the  underground  workings.  The  material, 
which  contains  gold  valued  at  about  80c  per  ton.  may 
possibly  be  treated  again  by  percolation  in  situ,  when 
oxidation  has  occurred  thus  making  a  further  extrac- 
tion  of  gold  possible. 

In    Western    Australia,    however,   an    all-slime    residue 

is  used  successfully  for  such  a  purpose,  but  in  this  case 
the  ore  is  roasted  before  cyanidation,  then  filtered  in 

chamber   presses.      The    roasting   destroys    the   colloidal 

properties  of  the  finer   particles  and  the  filter-] 

treatment  results  in  the  delivery  of  a  residue  that  can 
be  dumped  in  the  same  manner  as  can  a  coarser. 
granular  product. 
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The  recent  proposal  of  the  authorities  at  the  Hollinger 
mine,  if  press  reports  are  to  be  accepted  as  correct,  will 
arouse  interest  in  the  question  of  using  residue  for 
stope  filling.  The  process  of  ore  treatment  there  is 
essentially  an  all-sliming  one,  but  some  of  the  more 
colloidal  material  is  treated  separately  on  Moore 
vacuum  filters.  The  remainder  of  the  pulp  is  impover- 
ished of  gold  and  cyanide  by  counter-current  decanta- 
tion;  recently,  Oliver  filters  have  been  added,  it  being 
maintained  that  the  saving  in  cyanide  alone  would  pay 
for  the  cost  of  operation  of  the  filters.  It  is  essential, 
of  course,  that  tailing  sent  underground  shall  contain 
a  minimum  of  cyanide,  which  may  decompose  into  an 
exceedingly  poisonous  gas. 

It  seems  probable  that  the  plan  will  be  to  place  the 
residue  underground  while  wet,  the  expectation  being 
that  this  will  pack  and  drain  when  delivered  into 
the  old  stopes. 

The  use  of  water  as  a  medium  for  the  delivery  under- 
ground of  filling  material  has  been  adopted  extensively 
in  coal  mines,  where  reduction  in  fire  hazard  is  an 
important  consideration.  In  this  case  any  available 
sand  is  used;  it  is  flushed  underground  after  having 
been  mixed  with  sufficient  water  to  permit  easy  trans- 
portation. 


PRACTICAL  INFORMATION 


Explosives  Used  in  Mining 

Many  commercial  brands  and  kinds  of  explosives  are 
in  use  and  are  graded  according  to  strength  by  compari- 
son on  a  weight-for-weight  basis  with  straight  nitro- 
glycerine dynamites,  which  are  the  only  explosives  con- 
taining the  actual  percentage  of  nitroglycerine  as  desig- 
nated. Other  types  make  up  their  strength  by  use  of 
nitro-substitution  compounds,  explosive  sails,  and  gun- 
cotton.  They  are  divided  into  three  classes,  which  are: 
straight  dynamite,  ammonia  or  "extra"  dynamite,  and 
gelatin. 

Straight  dynamite  consists  of  nitroglycerine,  sodium 
nitrate,  wood  meal  and  antacid.  The  grades  range  from 
15  to  60  per  cent.  They  are  suitable  for  use  where 
strength  and  quickness  are  required  and  where  water 
conditions  are  not  too  severe.  The  fumes  given  off  are 
the  worst  of  three  classes.  They  are  easily  ignited  by 
flame  or  spark. 

Ammonia  dynamites  are  made  by  replacing  50  per 
cent  of  the  nitroglycerine  with  nitrate  of  ammonia.  The 
grades  range  from  20  to  60  per  cent.  The  fumes  are 
much  less  obnoxious  than  those  of  straight  dynamite. 
These  dynamites  are  practically  as  good  as  gelatin.  Their 
water-resisting  qualities  are  not  as  good  as  those  of 
straight  dynamite,  because  of  the  solubility  of  the  am- 
monium nitrate,  but  are  considerably  improved  by  coat- 
ing the  ammonium  nitrate  and  dipping  the  cartridge  in 
melted  paraffin  after  filling.  Ammonia  dynamites  are 
the  most  difficult  of  all  the  ordinary  high  explosives  to 
ignite.  They  have  a  somewhat  slower  action  than 
straight  dynamite. 

Gelatin  dynamites  are  divided  into  gelatin  dynamite 
and  blasting  gelatin.  The  first  consists  of  blasting  gela- 
tin, sodium  nitrate,  and  combustible  material.  Grades 
vary  from  20  to  60  per  cent.  The  second  consists  of 
nitroglycerine  and  guncotton.  The  grade  of  this  is  100 
per  cent.  The  gelatin  dynamites  are  distinguished  by 
plasticity,  high  density,  excellent  water-resisting  prop- 
erties, and  comparative  freedom  from  obnoxious  fumes. 


The  action  of  gelatin  dynamites  is  slower  when  deton- 
ated bj"  a  cap,  but  can  be  increased  over  that  of  corres- 
ponding grades  of  straight  dynamite  by  detonating  with 
a  primer  of  very  strong  straight  dynamite  or  blasting 
gelatin. 

Granulated  nitro-powder  consists  of  sulphur,  nitrate 
of  soda,  and  high-grade  blacksmith's  coal,  melted  to- 
gether and  broken  up  to  a  size  about  the  same  as  FFF 
blasting  powder  and  coated  with  nitroglycerine.  Pow- 
ders of  this  description  are  known  as  Judson  and  low 
powder.  The  lowest  grade  is  designated  R.R.P.  and  con- 
tains 5  per  cent  nitroglycerine.  The  highest  contains  20 
per  cent.  R.R.P.  should  have  a  primer  of  40-per  cent  or 
stronger  dynamite  in  the  proportion  of  1  lb.  of  dynamite 
to  25  lb.  of  R.R.P.  Those  above  10  per  cent  in  grade  can 
be  detonated  with  a  blasting  cap.  This  explosive  is  not 
recommended  for  underground  work,  on  account  of  the 
nature  of  the  fumes  produced. 

Low-freezing  dynamites  are  made  by  incorporating 
nitro-substitution  compounds,  dissolved  in  nitroglycerine, 
in  the  mixture  and  by  this  procedure  the  freezing  point 
of  dynamites  can  be  lowered.  In  general  all  that  can  be 
said  of  low-freezing  dynamites  is  that  they  will  not 
freeze  until  after  water  freezes  and  in  addition  to  their 
low-freezing  properties  they  are  slow-freezing.  That  is, 
they  will  not  become  hard  for  from  several  days  up  to  a 
month  after  the  freezing  point  has  been  reached.  Prac- 
tically all  grades  of  dynamite  can  be  obtained  in  low- 
freezing  brands. 

Two  classes  of  blasting  powder  are  manufactured. 
A  blasting  powder  contains  potassium  nitrate,  charcoal 
and  sulphur.  B  blasting  powder  contains  nitrate  of  soda, 
charcoal,  and  sulphur.  B  powder  is  lower  in  cost  than 
A,  and  therefore  more  generally  used,  as  it  is  strong 
enough  for  most  purposes  for  which  blasting  powder  is 
used.  Theoretically  B  should  be  slightly  stronger  than 
A,  because  of  the  higher  oxygen  content  of  nitrate  of 
soda,  which  enables  a  higher  percentage  of  combustible 
material  to  be  used.  Actual  tests  have  demonstrated 
that  A  has  a  greater  explosive  effect  than  B.  This  is  in 
contrast  to  the  dynamites,  in  which  the  insoluble  in- 
gredients form  a  sufficient  protection  against  the  action 
of  moisture  to  result  in  the  "soda  dope"  dynamites  hav- 
nig  a  greater  explosive  effect  than  those  containing  po- 
tassium nitrate.  A  powder  is  preferable  for  work  in 
damp  climates. 

Blasting  powder  varies  in  strength,  depending  upon 
size  of  grains.  The  commonly  used  sizes  of  A  powder 
are  E,  F,  FF,  and  FFF;  and  of  B  powder  CCC,  CC,  C,  F. 
FF,  FFF,  and  FFFF.  The  largest  size,  CCC,  is  ap- 
proximately 1*  in.  in  diameter;  FFF,  the  smallest,  is  -Ar 
in.  in  diameter.  Fine  granulations  are  quickest  in  ig- 
nition. A  special  granulation  of  B  powder  for  large 
blasts  is  called  R.R.  and  consists  of  a  mixture  of  FF,  F, 
and  FFFF.  All  grains  are  glazed  with  graphite,  which 
offers  a  slight  resistance  to  moisture  and  makes  powder 
free  running.  Blasting  powder  is  unaffected  by  cold 
but  has  little  resistance  to  water. 


Surface  Arrangement  for  Hoisting 

Headframes  are  constructed  of  steel  or  timber,  the 
former  being  used  on  long-lived  mines  where  first  cost 
favors  this  material.  The  height  of  the  headframe 
ranges  from  40  to  185  ft.  Deep  shafts,  in  which  rapid 
hoisting  is  to  be  done,  require  ample  vertical  height. 
Where  hoisting  is  done  at  moderate  speed,  the  height 
limitation  is  determined  by  the  position  of  the  landing 
platforms. 
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Toteco-Cerro  Azul  Pool  Produced 
284,000  Bbl.  of  Crude  on  July  5 

Whatever  may  be  the  productive  life  of  the  Toteco- 
Cerro  Azul  oil  fields  in  Mexico,  the  end  is  not  here  yet. 
Production  of  crude  oil  in  the  pool  on  July  5  was 
284,000  bbl.  The  Mexican  Petroleum  Co.  produced 
about  113,600  bbl;  Mexican  Gulf,  85,200,  and  Mexican 
Seaboard,  85,200.  The  production  was  from  wells  in 
Toteco  proper  and  those  of  the  first  named  company  on 
the  border  of  the  pool,  according  to  the  World. 

E.  C.  Van  Dyke,  oil  expert  for  Knauth,  Nachod  & 
Kuhne,  international  bankers,  recently  said  that  the 
history  of  Mexican  oil  pools  and  their  inevitable  inva- 
sion by  salt  water  gave  assurance  that  the  Toteco-Cerro 
Azul  pool  could  yet  be  expected  to  produce  many  mil- 
lions of  barrels  of  oil.  He  said  the  producing  area,  3.5 
square  miles,  was  the  largest  ever  developed  in  one 
pool  in  Mexico,  while  its  actual  limits  had  not  been 
found  because  of  the  cessation  of  drilling,  under  the 
agreement  of  companies  operating  there  to  conserve 
the  supply. 

It  was  not  unreasonable  to  expect,  therefore,  that 
a  great  area  above  the  level  of  the  deepest  wells,  which 
alone  have  been  affected  by  the  salt  water,  remained 
to  be  skimmed,  which  is  the  reduction  of  the  normal 
flow  of  shallower  wells  to  create  a  back  pressure  and 
keep  the  water  and  oil  separated.  Conditions  can  be 
determined  by  practical  tests  with  the  wells  unaffected 
by  salt  water,  and  these  will  decide  for  the  companies 
what  volume  of  oil  it  is  safe  to  produce.  It  is  expected 
that  production  will  be  reduced,  but  to  what  extent  this 
will  be  necessary  remains  to  be  determined.  Toteco- 
0  Azul  has  produced  152,139,753  bbl.  of  oil  and  it  is 
reasonable  to  assume  that  it  will  continue  to  produce 
large  quantities.  The  Mexican  Gulf  and  Mexican  Sea- 
board  companies  should  be  the  chief  beneficiaries,  be- 
cause most  of  their  wells  are  higher  up  on  the  struc- 
ture, according  to  the  views  expressed  by  Mr.  Van 
Dyke.     He  adds: 

interesting  to  note  that  the  Los  Naranj< 
of  2.5  square  miles  hat  produced  53,675,223  bbl.  of  oil 
since  salt    water  appeared   nineteen   months   ago   and    is 

now  producing  708,000  bbL  a   month.     The  Topetati 

pool   of    1.6  square  miles  has   produced    17,027,064   bbl. 

since  salt  water  appeared  twenty-seven  months  ago  and 

• '.    producing  408,000  bbl.  a  month.     The  lower 

Amatlan  pool  of    l.fl  square   mile     ha-  prodt d  22,- 

'•'i   bbl.   of   oil   in   the   twelve   month 

tared  and  is  now  producing  978,000  bbl,  a 
month.    Zacamixtle,  oi  quare  mile 

in  are  iced  1*486,000  Mil.  of  oil  in  the  eigh- 

teen moot  lis  since  salt  water  appeared  there  and  is 
now  producing  126,000  bbl.  a  month,  while  Alamo,  with 
an  an  |uare  mile,  has  product  00  bbL 

and   i  Ing    W9.000   bbl.   a    month.     Tc 

•  Azul  should  produce  oil  proportionately  I 

•  a." 


Domestic  Production  and  Imports 
of  Petroleum  Increase 

The  American  Petroleum  Institute  estimates  that  the 
daily  average  gross  production  of  crude  oil  in  the  United 
States  for  the  week  ended  July  1  was  1,454,200  bbl.,  as 
compared  with  1,441,350  bbl.  for  the  preceding  week, 
an  increase  of  12,850  bbl.  The  following  are  esti- 
mates of  daily  average  gross  production  for  the  weeks 
ended  July  1,  June  24,  1922,  and  July  2,  1921,  the  figures 
being  in  barrels: 

1922  1921 

I!<-?ion                                                           .Inly   I         June  24  Increase      July  2 

Oklahoma                                                          398.000        391.750  6.250        303.650 

85.600          84.000  1.600        103.700 


North  Texas 

50.550 

50,500 

50 

67.590 

Central  Texas 

1  3  3.700 

132.700 

1.000 

119.430 

X  >rth  Louisana  and  Arkansas 

125.250 

125.050 

200 

116.700 

Gulf  Coast 

107.250 

107.750 

•500 

89.080 

Eastern 

115.000 

111.000 

4.000 

124.000 

W  vomintr  and  Montana 

83.850 

83.600 

250 

55.800 

California 

355.000 
1.454.200 

355.000 

12.850 

336.000 

Total 

1.441,350 

1.315.950 

*  Decrease. 

Statistics  of  imports  of  crude  and  refined  oil  arriving 
at  the  principal  ports  of  the  United  States  are  likewise 
compiled  by  the  Institute  as  shown  in  the  following 
table,  in  which  the  figures  again  are  in  barrels: 


Part 

Baltimore 

Boston 

New  York 

Philadelphia 

I  faklveStOD  district 

New  '  hrleana  and  Baton  Rouge 
Port  \rrhur  and  Sabiae district 

Tampa 
Others 

Total 
Daily  average 


w.  ek 

Month  of  Month  of       Ended 

tun.  May            July  I  June  24 

759.000  1.017.867        252.000  I87.C00 

371.000  802.000        140.000  90.000 

2.634.250  2.365,500       952.250  222.000 

1,036.900  988.000        270.800  82.000 

1,440.000  1.370.000        383.000  338.000 

1.613.370  2.144.614        427.000  284.370 

2.355.000  3.175.000        743.000  498.000 

90.000  30.000  15.000 

1,425,717  1.583,190  455.000  216.000 


Order  of  Railroad  Commission  Stimulates 
Oil  Development  in  Pioneer  Field  in  Texas 

The  Pioneer  field  in  Eastland  County.  Tex.,  gives 
promise  of  developing  into  an  oil  producer  of  consider- 
able magnitude.  Work  there  was  retarded  for  a  time, 
but  development  is  now  being  pushed  since  the  Oil  and 
Gas  Division  of  the  Railroad  Commission  has  given  per- 
mission to  complete  wells  previously  ordered  shut  down 
en    account    of    Inadequate    pipeline    facilities.    The 

Mumble  and    Prairie  companies   now    have  pipe   lit  I 

this  field,  and  the   ■  planning  a  third, 

which  will  have  a  dail}  capacitj  of  20,000  bbl. 

The  production  of  the  Mexia  field,  has  fallen  off  to 
about    66,000    or   70,000    bbl.    per    .lay.    but    it    should 

i.    around   these   figures   as    the   Hush   production    is 

ih>w  oil'  and   the  rapid  drilling   up  of  the  smaller  i1 

is    about     completed.      Larger    blocks    are    drilled    only 

:  .1    the    boundaries    tor    offsel     purposes,    and    large 

get  in  the  middle  of  these  tracts,  as  yet  untouched, 

will  supply  the  production  in  the  future. 

Several  good  wells  have  been  completed  recently  in  the 
J    fields.     At    Orange   the    Hamilton   Oil   Corpora- 
tion   has   completed    two    Wells    on    the   Chesson    ground. 
one  of  them   making  5,000  bbl..  and  the  Amerada  Pe- 
troleum Co.  has  brought   in  a  BOCond  well  in  the  bed  of 
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Cow  Bayou  making  4,000  bbl.  flush  production  from 
3,400  ft.  The  Humble  Oil  &  Refining  Co.  has  com- 
pleted its  No.  24  Gaillard  well  at  Goose  Creek,  making 
3,000  bbl.  from  4,185  ft.  At  West  Columbia  the  Texas 
Company  brought  in  the  No.  53  Hogg  well,  making 
7,400  bbl.  flush  production  from  3,580  ft.  This  well 
is  on  the  east  side  of  the  old  field. 

Several  interesting  developments  are  reported  in  the 
wild-cat  areas  of  the  coast.  At  Big  Creek,  the  new 
salt  dome  near  Richmond,  Fort  Bend  County,  the  Gulf 
company  has  struck  gypsum  at  400  ft.  in  its  No.  2  well, 
and  will  drill  a  third  about  one-half  mile  to  the  north. 
At  Orange  the  deepest  well  on  the  Gulf  Coast  is  being 
drilled  by  the  Gulf  Production  Co.  This  is  the  No.  4 
Kishi  Lang  drilling  at  5,150  ft.  At  Stratton  Ridge 
the  Freeport  Sulphur  Company  will  drill  another  test 
southwest  of  No.  9  Dannenbaum,  the  discovery  well, 
and  the  Fairchild  Petroleum  Company  is  drilling  a  well 
on  the  Boggs  tract,  a  few  hundred  feet  to  the  north- 
west of  the  Freeport  well.  Near  Refugio,  Refugio 
County,  the  Pratt-Hewitt  well  on  the  Rooke  lease  had 
a  violent  gas  blowout  which  shot  some  of  the  drill 
stem  from  the  hole  and  wrecked  the  derrick.  The  well 
bridged,  and  the  gas  flow  was  cut  off. 


Standard  Oil  Wants  Wyoming  Product 
for  Canadian  Refineries 

It  has  been  no  secret  that  one  of  the  principal  reason* 
for  entrance  of  the  Carter  Oil  Co.  into  Wyoming  was  to 
find  a  supply  of  high-grade  crude  petroleum  for  works 
of  the  Imperial  Oil  Co.,  Ltd.,  situated  at  Regina,  Sas- 
katchewan. Imperial  is  subsidiary  of  the  Standard  of 
New  Jersey,  as  is  also  the  Carter  company,  says  the 
Inland  Oil  Index.  Imperial's  plant  at  Regina  has  built 
up  a  large  manufacturing,  marketing,  and  distributing 
trade  in  Canada.  Most  of  Imperial's  crude  require- 
ment has  been  furnished  by  Ohio  Oil  Co.  from  its 
Wyoming  production  and  was  shipped  in  tank  cars  from 
Greybull  through  Great  Falls  to  Coutts,  just  across  the 
Canadian  border,  from  which  place  it  was  transported 
north  over  the  Canadian  Pacific,  a  distance  of  400  miles, 
to  works  at  Regina.  With  an  ample  crude  supply  in 
northern  Montana,  it  is  only  reasonable  to  suppose  that 
the  Imperial  will  build  a  refinery  at  some  such  con- 
venient Canadian  point  as  Coutts.  As  Canada  admits 
crude  petroleum  free  of  duty,  and  has  heavy  tariff  on 
refined  products,  the  refining  business  in  Canada  has 
proved  profitable  in  late  years. 


British  Interests  Buy  Oil  Rights  from 
Sultan,  Says  Report 

A  report  from  Constantinople  says  that  the  heirs  of 
the  Sultan  Abdul  Hamid,  with  the  consent  of  the 
Sublime  Porte,  have  sold  extensive  property  in  the 
Mosul  oil  fields  to  a  British  syndicate  for  $5,000,000. 
The  Angora  newspapers  declare  the  transaction  illegal 
and  urge  the  Nationalist  government  to  ignore  it.  The 
reported  deal  is  unconfirmed  at  Constantinople,  but 
there  has  been  great  activity  among  the  representatives 
of  the  oil  companies  for  the  last  two  weeks  and  a  prom- 
inent Standard  Oil  man  left  for  Angora  recently. 
Special  significance  is  attached  to  this  as  the  Kemalists 
have  not  granted  permission  to  any  American  to  travel 
into  the  interior  for  many  weeks. 


Detailed  Information  Sought  from  Oil 
Companies  in  Senate  Questionnaire 

In  connection  with  the  investigation  being  conducted 
by  the  Senate  Committee  on  Manufactures,  pursuant 
to  Senate  Resolution  No.  295,  directing  the  committee 
to  investigate,  among  other  things,  the  conditions  of 
the  crude  oil  and  gasoline  markets  during  1920,  1921, 
and  the  first  six  months  of  1922,  and  the  reason  for 
the  changes  of  price  of  crude  oil,  gasoline,  and  other 
products,  the  committee  has  prepared  and  sent  to  every 
branch  of  the  industry  schedules  or  questionnaires 
covering  prices,  organization,  and  business  and  finan- 
cial conditions.  These  schedules  are  framed  with  the 
view  of  getting  from  the  companies  the  latest  and  most 
complete  information  on  the  subjects  covered  by  the 
resolution. 

The  purpose  of  the  schedule  on  prices  is  to  determine 
the  prices  paid  by  refineries  for  the  crude  oil  or  raw 
material,  and  the  prices  realized  by  them  for  the  finished 
products.  Its  purpose  is  also  to  bring  out  the  tank- 
wagon  prices  of  gasoline  and  kerosene  and  the  differen- 
tials existing  between  said  prices  and  the  retail  or 
service-station  prices.  The  schedule  on  organization 
and  business  is  intended  to  develop  the  inter-corporate 
relations,  if  any,  existing  between  the  various  com- 
panies engaged  in  the  oil  business,  also  to  develop  any 
common  stock  ownership  that  might  exist,  together 
with  any  strong  connection  existing  by  virtue  of  any 
financial  relationship. 

The  financial  schedule  is  intended  to  develop  the 
financial  condition  of  the  companies  in  the  various 
branches  of  the  oil  business  during  the  period  men- 
tioned, also  to  bring  out  the  profits  made  in  the  in- 
dustry during  this  period.  These  questionnaires  were 
sent  to  over  350  companies  covering  all  the  large  re- 
fineries and  producing  companies  and  the  principal 
marketing  companies.  The  questionnaires  were  accom- 
panied by  a  copy  of  the  resolution  and  a  letter  of  expla- 
nation so  that  the  companies  might  be  fully  informed 
respecting  the  scope  and  purpose  of  the  investigation. 
The  companies  have  been  requested  to  have  the  informa- 
tion in  the  hands  of  the  committee  by  July  15. 


Teapot  Dome  Development  Commenced 

The  Casper-Mammoth  Oil  Co.  expects  to  spud  in  this 
week  on  the  first  three  of  twenty  wells  on  the  Teapot 
structure,  in  Wyoming.  This  will  form  the  quota  of 
development  required  for  the  first  eighteen  months. 
Preliminary  work  on  the  survey  for  the  right  of  way 
for  the  pipe  line  from  Teapot  to  Kansas  is  completed. 
No  further  steps  toward  construction  will  be  taken  un- 
til production  is  developed  in  the  field.  The  Standard 
Oil  Co.,  which  recently  purchased  a  half  interest  in  the 
Sinclair  lines  in  the  Mid-Continent  field,  will  have  an 
equal  interest  in  the  Teapot  line  and  will  stand  half 
the  expense  of  construction. 

Japanese  Company  Organizes  to  Import 
Mexican  Petroleum 

The  Japan-Mexican  Oil  Co.  has  been  established  in 
Tokio  with  a  capital  of  10,000,000  yen,  one-fourth  of 
which  has  already  been  paid  up,  according  to  Reuters. 
The  company  will  import  about  2,000,000  koku  (47.6 
gal.)  of  oil  from  Mexico  every  year  through  an  ar- 
rangement made  with  the  Mexican  International  Oil  Co. 
The  promoter  of  the  company  is  Goro  Matsukata. 
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%    Societies,  Addresses,  and  Reports 


International  Convention  Held 
at  Nelson,  B.  C. 

Resolutions     Committee     Against     Mo- 
tions  Having   Leg'slative  Action 

as  Objective 
(By    telegraph    to    the    "Journal-Press" ) 

IN  many  respects  the  International 
Mining  Convention,  which  opened  in 
Nelson,  B.  C,  on  July  3,  was  one  of  the 
most  successful  of  the  international 
series.  The  attendance  did  not  equal 
that  of  previous  gatherings,  though 
various  parts  of  the  interior  and  of  the 
coast  of  British  Columbia  were  fairly 
well  represented,  with  a  few  delegates 
from  neighboring  states  and  the  Prov- 
ince of  Alberta.  Much  enthusiasm  and 
optimism  were  shown  by  all  present, 
and  the  social  features  proved  most  en- 
joyable. The  display  of  minerals  was 
fair,  but  was  practically  confined  to 
those  of  British  Columbia. 

The  work  of  the  resolutions  commit- 
tee is  usually  of  much  importance  at  a 
convention.  At  Nelson,  an  interesting 
recommendation  was  made  by  this 
committee  to  the  effect  that  interna- 
tional conventions  refrain  hereafter 
from  passing  resolutions  seeking  to 
secure  legislative  action  of  any  kind,  on 
und  that  it  was  not  right  for 
an  international  convention  to  offer 
suggestions  as  to  legislation  or  political 
action  in  the  particular  country  in 
which  the  session  happened  to  be  held. 
The  recommendation  was  adopted  but 
not  without  some  opposition. 

The  only  resolution  adopted  was  one 
commending  William   Sloan,  the  Minis- 
ter  of   Mines   of   British   Columbia,   for 
its  to  stimulate  prospecting. 

The    formal    opening    took    pi 
Tuesday     morning,     July     4,     officially 
designated  as  American  Day.    In  open- 
ing   the    convention,    Lieutenan 
ernor    Walter    C      Nichol    prai 
part  played  by  American  capital   in  the 
development  lum'bia's  min- 

eral resources  and   stated  that   the  in- 

!    as    one    of    the    interna- 
tional   i 

He  exprc 

ion   that  mining   would   continue    to   be 
the  industrial  backbone  of  the  province 

of  the   English  speaking   peopli 

An  address  by  T.  A.   Rickard 
an  attraction  to  many  not  directly  in- 
I    in    mining.     The   broadl] 

■  d     by     the     speaker 

drew   nuch  favorable  comment 

The  rest  ..f  the  program  was  largely 

ip  of   technical   papers,  or  short 

in.      The 

■ 

Riondi  land;  J. 

1"    Mi  i  addi  ■       •    '.. ■«    Denver;    1     G 

Biggai  .       i.    Blaylock, 


general    manager    of   the   Consolidated 

Mining  &  Smelting  Co.  of  Canada;  J. 
Buchanan,  of  Trail;  F.  E.  Woodside,  of 
Vancouver;  Xiehol  Thompson,  of  Van- 
couver, and  William  Sloan. 

Mr.  Sloan  was  optimistic  as  to  the 
future  of  mining  in  British  Columbia, 
and  advanced  figures  in  proof  of  his 
assertion  that  the  provincial  industry 
had  come  through  the  recent  period  of 
depression  in  very  good  shape  as  com- 
pared with  other  sections.  Despite  the 
large  contribution  to  the  provincial 
wealth  made  by  precious  metal  min- 
ing, he  predicted  that  in  due  time  the 
production  of  base  metals  would  prove 
the  most  important  phase  of  the  in- 
dustry  in   the   province. 

Of  more  than  ordinary  interest  was 
the  announcement  by  General  Manager 
Blaylock,  of  the  Consolidated  Company, 
that  high-grade  iron  had  been  made  in 
the  electrolytic  laboratory  from  pyrrho- 
tite  mined  with  Sullivan  ores,  indicat- 
ing the  possibilities  of  producing  such 
iron  as  a  by-product  of  electrolytic 
practice. 

Work  of  Bureau  of  Mines  Greatly 
Appreciated  by  Gas  Men 

At  the  meeting  of  the  hoard  of  di- 
rectors of  the  Natural  Gas  Association 
of  America,  held  in  Pittsburgh,  Pa.,  on 
June  22,  1922,  a  resolution  was  passed 
approving  of  co-operation  with  the 
U.  S.  Bureau  of  Mines.  The  attention 
of  the  board  had  been  called  to  an 
article  that  had  been  printed  in  a 
western  newspaper  regarding  the  rela- 
tions of  the  Bureau  and  the  Association, 
which  from  all  reports  had  no  founds 
tion  of  truth  and  was  in  variance  with 
the  facts.  After  discussion,  F.  L.  Chase 
introduced  the  following  resolution, 
which  was  seconded  by  L.  K.  Langdon: 

Whereas,      there      having      appeared 
in   8   western   newspaper  an   article  dur- 
ing  the   la<t    annual   convention   of  this 
'ion     held     in     Kansas     City,     in 

which  it  was  intimated  thai  the  work 
of  the  U.  S.  Bureau  of  Mines  was 
not     appreciated     or    deemed     necessary 

irge  percentage  of  the  gas  ta- 
in attendance  al  the  convention, 

Which  it  was  further  intimated 
that  in  all  probability  before  adjourn- 
ment, the   Nat  ition  of 

America    would    place    itself    on    record 

Ting    the    abolishment    of    the 

' 

I"        I'       Hereby      Resolved,      that      the 

board      of     directors      of     the      Natural 

>'i   of   America,  in   regular 

milled,    do    hereby    disclaim 

any  knowledge  of  such  a  sentiment  or 

such  a  movement  as  above  referred  I  i 
and   wish   it    to  be  publicly   knOV 

1        i    ibsolutel: 

of   truth   and   was   in   complete 

■    with  the   facts. 


Outlook  for  Iron  Ore  Industry 
in  Ontario  Discussed 

Steel  Men  and  Others  Meet  in  Toronto 

— Beneficiation    of    Low-Grade 

Material    Considered 

About  forty  mining  men,  steel  man- 
ufacturers, engineers,  transportation 
officials,  and  others  interested  in  the 
development  of  the  iron  ore  industry  of 
Ontario  attended  a  conference  called 
by  the  Provincial  Government  at  the 
Parliament  Buildings,  Toronto,  on 
July  5.  The  chair  was  occupied  by 
Harry  Mills,  Minister  of  Mines. 

C.  W.  Knight,  of  the  Department  of 
Mines,  and  J.  D.  Jones,  general 
manager  of  the  Algoma  Steel  Corpora- 
tion, presented  papers  describing  the 
iron  ore  deposits.  G.  C.  MacKenzie  ex- 
plained the  methods  of  magnetic  con- 
centration for  low-grade  magnetite 
ores,  the  processes  for  increasing  the 
metallic  content  of  siliceous  hematites, 
and  the  roasting  and  nodulizing  of 
siderites. 

A  keen  discussion  took  place,  led  by 
J.  D.  Jones,  as  to  the  economic  possi- 
bility of  applying  these  or  other 
methods  of  beneficiation  to  the  low- 
grade  deposits,  in  competition  with  the 
American  ores.  It  was  pointed  out  by 
Mr.  Jones  that  although  hitherto  it  had 
been  impossible  to  meet  this  competi- 
tion, the  high-grade  ores  of  Marquette 
were  approaching  exhaustion.  Ameri- 
can producers  realized  this  an  1  had 
recently  erected  a  plant  costing 
.$4,000.(1(10  for  the  beneficiation  of  ores 
stated  to  be  of  a  lower  grade  than  those 
available  in  Ontario.  Although  most 
of  the  speakers  were  disposed  to  take 
an  optimistic  view  of  the  opportunities 
presented,  it  was  realized  that  to  in- 
sure  SUCCeSS    operations    would    have    to 

be  on  an  extensive  scale,  necessitating 
heavy  initial  expenditure  yielding  no 
returns  for  several  years.  The  sug- 
gestion that  the  enterprise  should  be 
aided  by  the  government  was  generally 
approved. 

The  question  as  to  how  far  a  market 
COUld  be  found  in  Ontario  for  henc- 
ticiated  ores  L'ave  rise  to  some 
kion.  -I  G.  Morrow,  of  tin-  Steel  Co.  of 
Canada,  in  reply  to  statements  that  the 
manufacturers   were   unwilling    to   us* 

Canadian    ores,    said    that    his    company 

pared  to  do  so,  but  that  they 
must  have  a  definite  proposition.  Col. 
John  A.  Currie,  of  Toronto,  said  that 
manufacturers  contracted   for  ores   at 

the  beginning  of  the  season  and  must 
have  guarantees  as  to  deliveries,  sul- 
phur     and      phosphorus      content,     etc.. 

otherwise   they  could   not   lie  expected 

■     domestic    01 

Mi.  Jones   said   that   ores  with  only 
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18  per  cent  of  iron  were  now  being 
developed  in  New  Jersey,  and  the 
economic  production  of  the  Canadian 
ores  would  be  possible  on  a  basis  of  60 
per  cent  of  sintered  siderite  and  40  per 
cent  sintered  magnetite.  If  they  were 
given  Canadian  ores  at  a  competitive 
price  with  American  ores,  the  Algoma 
Steel  Corporation  would  use  Canadian 
ore  exclusively. 

W.  Rowland  Cox,  engineer,  of  New 
York,  stated  that  the  Moose  Mountain 
ore  with  35  per  cent  iron  con- 
tent, no  phosphorus  and  very  little  sul- 
phur could  successfully  compete  with 
ore  from  the  United  States,  but  its  de- 
velopment would  be  a  costly  undertak- 
ing with  profits  deferred  for  ten  or 
twelve  years. 

Resolutions  were  adopted  calling  on 
the  Canadian  and  Ontario  governments 
to  afford  state  aid  for  a  period  of  fif- 
teen years  to  operators  developing  iron 
mines,  and  requesting  the  Provincial 
government  to  appoint  a  committee, 
consisting  of  at  least  one  metallurgist, 
one  geologist  and  one  transportation 
expert,  to  investigate  and  report  on  the 
various  phases  of  the  iron  industry. 

Mr.  Wills  stated  that  the  govern- 
ment would  appoint  the  committee 
asked  for. 


Men  you  Should 
know  about 


Karl  C.  Parrish  has  returned  to  Bar- 
ranquilla,    Colombia. 

George  A.  Packard  is  examining 
property  in  Southern  California. 

Frederick  Bradshaw  is  in  Tonopah 
and  will  leave  shortly  for  Surf  Inlet, 
B.  C. 

E.  M.  Hamilton  expects  to  leave  San 
Francisco  for  Mexico  on  professional 
work  about  July  15. 

E.  P.  J.  Burgess,  of  Butte,  Mont,  has 
returned  home  after  a  three  weeks  visit 
in   New   York   City. 

A.  J.  Collier  and  W.  W.  Boyer  are 
doing  geological  work  in  the  Big  Horn 
Basin  of  Wyoming. 

O.  J.  Egleston,  chief  engineer  for  the 
U.  S.  Smelting,  Refining  &  Mining  Co., 
was  recently  in  San  Francisco. 

J.  K.  Turner,  of  Goldfield,  Nev.,  is 
leaving  New  York  after  an  extended 
visit,  and  will  go  to  Oatman,  Ariz. 

R.  D.  Mesler  returned  on  July  3  from 
field  work  for  the  U.  S.  Geological 
Survey  in  Tennessee  and  Virginia. 

R.  L.  Lloyd,  vice-president  of  the 
Dwight  &  Lloyd  Metallurgical  Co.,  has 
returned  from  a  ten-week  trip  abroad. 

R.  C.  Moore  and  party  have  head- 
quarters at  Panguitch,  Utah,  and  are 
working  southward  on  the  Kaiparowitz 
plateau. 

R.  L.  Chase,  of  Denver,  has  left  to 
spend  a  month  on  examination  work  in 
the  San  Juan  district  in  southwestern 
Colorado. 

David  Cole,  who  recently  returned  to 
El  Paso  from  inspection  trips  to  Cana- 


nea,  Mexico,  and  Clarkdale,  Ariz.,  was 
in  Los  Angeles  on  July  6,  and  will  sail 
from  Seattle  to  Anyox,  B.  C,  on 
July  16. 

C.  T.  Hutchinson,  formerly  business 
manager  for  the  Mining  and  Scientific 
Press,  and  now  with  the  McGraw-Hill 
Co.,  is  visiting  New  York. 

D.  W.  Brunton,  J.  Vipond  Davies,  and 
J.  Waldo  Smith  have  been  appointed 
consulting  engineers  for  the  Moffat 
Tunnel  Commission  in  Colorado. 

J.  D.  Sisler,  of  the  Pennsylvania  Geo- 
logical Survey,  is  spending  the  summer 
mapping  the  geology  of  the  Myersdale 
quadrangle  in  the  southwestern  part  of 
the   state. 

Fred  G.  Farish,  general  manager  of 
the  Metals  Exploration  Co.,  is  spending 
the  months  of  July  and  August  looking 
over  the  various  interests  of  the  com- 
pany in  California  and  Nevada. 

E.  O.  Ulrich  will  sail  for  Europe  on 
July  12  to  represent  the  Smithsonian 
Institution  and  the  U.  S.  Geological 
Survey  at  the  International  Geological 
Congress,  which  meets  in  Brussels  Aug. 
10  to   19. 

H.  B.  Carlton,  of  the  research  depart- 
ment of  the  University  of  Pennsylvania, 
who  is  making  a  tour  through  Canada, 
investigating  the  peat  industry,  recently 
visited  the  government  peat  field  at 
Alfred,  Ont. 

S.  Matsukuma,  general  manager  of 
the  Mitsubishi  Mining  Co.,  Ltd.,  of 
Tokyo,  Japan,  was  recently  in  San 
Francisco.  He  will  make  a  tour  of  the 
principal  coal-mining  centers  in  the 
United  States. 

M.  E.  Johnson,  of  the  Pennsylvania 
Geological  Survey,  visited  the  Tidioute 
oil  pool  in  the  northwest  part  of  the 
state  a  few  days  ago,  and  will  soon 
resume  geologic  mapping  of  the  Pitts- 
burgh quadrangle. 

Dean  Milnor  Roberts,  of  the  Univer- 
sity of  Washington  College  of  Mines, 
has  recently  returned  to  Seattle,  after 
making  examination  of  a  mine  and 
milling  plant  in  Montana,  and  mining- 
property   in   northern   Washington. 

C.  F.  Sturtevant,  mining  engineer  of 
Salt  Lake  City,  Utah,  has  been  exam- 
ining properties  in  the  Crown  King  and 
Big  Bug  districts,  Yavapai  County, 
Ariz.,  accompanied  by  Andor  Syverson 
and  R.  Kingdon,  formerly  of  the  United 
Verde    Extension    Mining    Co. 

E.  G.  Sievers,  who  has  been  in  charge 
of  the  U.  S.  Geological  Survey  statisti- 
cal and  geologic  work  on  natural  gas 
and  natural  gas  gasoline,  has  been 
transferred  from  the  Survey  to  be  an 
assistant  valuation  engineer  in  the  Oil 
and  Gas  Section  of  the  Bureau  of  In- 
ternal Revenue.  Mr.  Sievers  began  work 
in   his  new  position  on  July   10. 

W.  A.  Howard,  who  has  been  in  the 
employ  of  the  United  States  Smelting 
Co.  from  1904  to  the  present  time, 
first  as  ore  settlement  clerk,  then  as 
chief  ore  buyer,  and  later  as  assistant 
general  manager,  is  going  to  Cornell 
University  for  special  study.  Mr. 
Howard  resigned  as  assistant  general 
manager  at  the  end  of  1921  but  re- 
mained with  the  company  until  now. 


W.  H.  Eardley,  formerly  with  the 
United  States  Smelting  Co.  at  Salt 
Lake  City,  and  since  1920  having  had 
headquarters  in  New  York,  where  he 
was  engaged  in  various  phases  of  min- 
ing operations,  among  other  things  on 
special  work  for  the  United  States 
company,  is  returning  to  the  employ  of 
that  company  as  assistant  general  man- 
ager at  Salt  Lake  City,  D.  D.  Muir,  Jr., 
being  general  manager.  Mr.  Eardley 
was  ore  purchasing  agent  for  the  United 
States  company  from  1908  to  1915.  In 
1915  he  investigated  the  zinc  situation 
for  the  company  in  the  middle  west, 
and  later  was  placed  in  charge  of  the 
company's  mines  and  smelters  in  Mis- 
souri. In  1917,  he  became  general 
manager  for  the  American  Metal  Co., 
operating  mining  and  milling  property 
in  Kansas,  Missouri,  and  Oklahoma. 

Colonel  Arthur  S.  Dwight,  president, 
and  Charles  F.  Rand,  past  president, 
of  the  American  Institute  of  Mining  & 
Metallurgical  Engineers,  have  received 
from  the  French  Government  the  Croix 
de  Chevalier  de  la  Legion  d'Honneur. 
The  formal  presentation  of  these  hon- 
ors will  be  made  at  the  Engineers'  Club 
on  July  20  at  a  luncheon  given  to 
Gaston  Liebert,  Consul  General  for 
France.  Colonel  Dwight  served  con- 
spicuously with  the  11th  Engineers'  and 
was  given  the  D.  S.  O.  by  the  British 
government.  Mr.  Rand  has  been  one 
of  the  leaders  in  all  engineering  move- 
ments for  many  years  and  was  honor- 
ary secretary  of  the  delegation  of  engi- 
neers, of  which  Colonel  Dwight  was 
also  a  member,  which  visited  England 
and  France  in  the  summer  of  1921  to 
confer  the  John  Fritz  Medal  on  Sir 
Robert  Hadfield  and  Eugene  Schneider. 
Mining  and  metallurgical  engineers 
visiting  New  York  City  last  week  in- 
cluded: W.  G.  Wright,  of  Buenos  Aires, 
Argentina;  John  W.  McK'm,  of  Casper, 
Wyo.;  and  Fred  B.  Ely,  of  Hoosick 
Falls,  N.  Y. 


SOCIETY    MEETINGS 
ANNOUNCED 


The  International  Congress  of  Engi- 
neering will  be  held  under  the  auspices 
of  the  Brazilian  government  at  Rio  de 
Janeiro,  Sept.  7-30,  in  connection  with 
the  opening  of  the  Brazilian  Interna- 
tional Exposition  and  other  features 
of  the  celebration  of  the  first  centennial 
of   Brazilian   independence. 


Obituary 


Fred  R.  Mellis,  of  the  Oregon-Idaho 
Investment  Co.,  Baker,  Ore.,  died  re- 
cently of  apoplexy.  He  had  been  as- 
sociated with  the  mining  industry  of 
eastern  Oregon  for  an  extended  period, 
one  of  the  enterprises  of  the  Oregon- 
Idaho  Investment  Co.  being  a  sampling 
mill  at  Baker. 
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Leading  Events 


NEVADA  Consolidated's  concentrator  at  McGill. 
Not.,  was  partly  destroyed  by  fire  on  the  evening 
of  July  9. 

The  increased  number  of  independent  shippers  to  the 
Trail  smelter  reflects  general  activity  in  the  British 
Columbia  mining  districts. 

The  Copper  Export  Association  has  called  notes  of 
1923  and  1924  issues  for  payment  before  maturity. 
The  unsold  stock  of  copper  has  been  reduced  to 
180.000,000  lb. 

A  new  power  plant  will  be  built  to  supply  hydro- 
electric energy  to  the  Consolidated  Mining  &  Smelting 
Co.,  of  Canada. 


The  Tamarack  &  Custer  and  the  Hercules  mines  in 
the  Coeur  d'Alene  district.  Idaho,  have  resumed  pro- 
duction. A  temporary  shortage  of  miners  has  been 
the  consequence. 

Railroads  have  made  a  voluntary  reduction  in  freight 
rates  on  ores  to  the  Salt  Lake  Valley  smelters.  This  is 
expected  to   stimulate   production. 

A  possible  strike  of  crews  on  the  Lake  Superior 
boats  threatens  to  reduce  iron  ore  shipments.  The 
record  is  good  to  date. 

The  Simon  Silver-Lead  company  will  suspend  pro- 
duction for  six  months  pending  the  completion  of  its 
new  shaft  and  alterations  in  its  mill. 


Fire  Partly  Destroys  Nevada 

Consolidated  Concentrator 

at  McGill 

Fire  on  the  night  of  July  0  destroyed 
part  of  the  main  building  of  the  Nevada 
Consolidated  mill  at  McGill,  New  Ac- 
cording to  reports  the  crushing  plant 
is  untouched  and  the  result  of  the  fire 
will  be  the  reduction  of  operations  to 
about  half  capacity  for  a  few  months 
while  the  damaged  sections  are  being 
restored.  High-grade  ore  from  the 
Ruth  mine  will  probably  be  drawn  upon 
heavily  to  make  up  for  the  reduced 
tonnage  of  low-grade  mill  ore.  The 
smelter  is  unaffected.  The  capacity  of 
the  mill  is  10,000  tons  per  day. 


A.  S.  &  R.  Co.  Puts  Colorado 

Operations  in  Charge  of 

Utah  Officials 

The  Utah  Department  of  the  Amer- 
ican Smelting  &  Refining  Co.  on  July  1 
wai  placed  in  supervision  of  the  Colo- 
rado plants  of  the  Corporation.  This 
the  Sail  Lake  office  supervision 
over    the    Arkansas    Valley    plant    at 

I ..-.•nlvillf    ;md    also    over    the     I' 

.1.     II,     Bidwell     i- 

manager  of  both  the  Utah  and  I 
departments  of  the  COmp 


Australian  Zinc  Production 


rt,  i  ,i',i. 


•  no  and 


Jul]     in 


London.      Jul)       1" 

lasia  produced  1,981 
tons    of   zinc   during    the    month   ended 


Copper  Export  Association  Calls 
Notes  Due  in  1923  and  1924 

More  Than  Half  of  Original  400.000,- 
000  Lb.  of  Metal  Has  Been  Sold 

The  Copper  Export  Association  is 
calling  for  repayment  in  August  of 
$3,000,000  of  its  8  per  cent  notes  due 
Feb.  15,  1923,  and  $6,000,000  of  the 
notes  due  Feb.  15,  1924.  The  retire- 
ment price  of  1923  notes  is  101,  and  of 
the  1924  notes  102.  Up  to  the  pres- 
ent the  association  has  applied  against 
bonds  the  proceeds  of  about  one-fourth 
of  its  total  sales  of  copper.  With  do- 
mestic sales  improving,  a  much  larger 
proportion  of  foreign  sales  can  be  ap- 
plied against  bonds  if  desired. 

The  original  $40,000,000  8  per  cent 
notes,  which  will  be  reduced  to  $18,- 
000,000  by  retirements  on  Aug.  15,  was 
made  Feb.  15,  1921,  and  originally  con- 
sisted of  $6,000,000  maturing  at  end 
of  one  year,  $1(1.000,000  in  two  years, 
$12,000,000  in  three  years,  and  $12.- 
000,000    in    four    years.      The    issue   was 

against  credit  of  the  companies  partic- 
ipating, which  comprised  most  of  the 
leading  copper  producers,  and  was  cov- 
ered specifically  by  100,000,000  lb.  of 
copper.     The  present   bonds  outstanding 

how  that  out  of  this  original  amount 
only    180/100,000  lb.  of  copper   remain 

unsold.     On  Aug.   16,  1921,  the  Associa- 

-I. ,000  of  th,-  $6,000.- 

iKio  maturing  Feb.  15,  1922.     On  Feb 
1,  ii  redeemed  the  i  ■ 

000,000  of  thai   maturity  and  $7,000, I 

|10, .nun   maturing   Feb.    i">. 

has  been  rt 
before    the   date   of   maturity, 
indicating  that  the  recovers  of  the  in- 
dustry  has   been   a-    rapid   as   >  - 


New  Power  Plant  Will  Be  Built 
to  Supply  Consolidated  Min- 
ing &  Smelting  Co.  in 
British  Columbia 

The  East  Kootenay  Power  Co.  has 
entered  into  an  agreement  to  supply 
the  Consolidated  Mining  &  Smelting 
Co.  with  power  to  operate  all  the  min- 
ing machinery  at  the  Sullivan  mine  and 
the  new  concentrator  in  process  of  con- 
struction at  Kimberley  for  the  next 
ten  years.  The  contract  calls  for  the 
delivery  of  8,000  hp.  The  East  Koote- 
nay company  will  build  a  new  power 
plant  on  the  Elk  River  to  meet  this 
and  other  requirements,  its  present 
plant  on  the  Bull  River  being  insuf- 
ficient for  this  purpose.  Plans  for  the 
new  station  are  being  rapidly  com- 
pleted. 


Better  Tone  in  Mining  Industry 
in  British  Columbia 

The  increased  number  of  independ- 
ent shippers  indicated  in  the  smelter  re- 
ceipts at  the  Trail  plant  which 
amounted  t,,  9,669  tons  for  the  third 
week  in  June,  show  better  than  any- 
thing else  the  improvement  in  mining 
condition-.  The  following  were  the 
hipping!    California,    \elson.   82 

tons;  I' :  irence,  Pi  Incc  -  I  reek,  '.''.': 
Highland,  Ainsworth,  :'••">;  Ottawa,  Slo- 
can  City,  11;  Quilp,  Republic.  104; 
Ruth.  Sandon,  16;  Silversmith,  Sandon* 
289;  Silver  Horde.  Ainsworth,  17;  Sil- 
ver standard.  \cw  H  10;  Sov- 
ereign, Sandon,  17;  Surprise.  Republic. 
169;  Sullivan,  Kimberley,  B.889;  and 
White  Elephant,  Swing, 
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Swedish  Iron  Ore  for  British 
Steel  Plants 

Reuters  Neics  Service 
Svenska  Dagbladet  says  that  speeches 
made  at  the  meeting  of  the  Iron  and 
Steel  Institute  recently  seem  to  indi- 
cate the  probability  that  Sweden  will 
occupy  a  more  important  position  than 
hitherto  as  a  supplier  of  iron  ore  to 
the  British  Isles.  Sweden,  says  the 
paper,  can  undoubtedly  fulfil  the  con- 
ditions demanded,  namely,  a  regular 
and  sufficient  supply  of  good  ore  of 
equable  quality,  since  in  addition  to  the 
ore  in  northern  Sweden  there  are 
larger  stores  in  middle  Sweden  than  is 
generally  supposed.  This  ore  also  is 
suitable  for  British  furnaces,  but  the 
transport  costs  are  at  present  too 
great  owing  to  the  high  Swedish  rail 
ways   rates. 


Lake  View  Star  Suspends 
Operations 


Melbourne,  July  5 — The  Lake  View 
Star  mine  at  Kalgoorlie  has  been  closed 
for  an  indefinite  period  owing  to  the 
high  production  costs  and  the  declining 
yield. 


Railroads  Cut  Freight  on  Ores  and 

Concentrates  to  Salt  Lake 

Valley  Smelters 

Freight  rates  on  ores  from  the  Tintic 
district  in  Utah,  and  from  points  in 
Nevada  and  California,  to,  the  Salt 
Lake  valley  smelters  have  been  reduced 
by  the  railroads  carrying  these  ores. 
A  considerable  tonnage  of  the  Tintic 
output  is  low-grade  (not  much  of  the 
ore  will  run  over  $50  per  ton)  and  the 
railroads  in  question  (the  Union  Pa- 
cific and  the  Denver  &  Rio  Grande) 
have  made  the  reduction  voluntarily  in 
the  belief,  induced  by  the  representa- 
tions of  mining  men,  that  several  prop- 
erties now  idle  will  be  able  to  resume 
operation,  with  one  important  item  of 
overhead  expense  so  greatly  lessened. 
The  increased  volume  in  shipments  is 
of  course  expected  to  offset  the  lower 
rate  per  ton  to  the  railroads,  and  it  is 
probable  that  this  will  be  more  than 
made  good.  In  order  to  have  the  new 
rates  go  into  effect  as  soon  as  possible 
during  the  season  of  summer  activity, 
the  Public  Utilities  Commission  will  be 
asked  to  shorten  the  notification  period 
so  that  the  new  schedule  may  become 
effective  July  10.  The  present  reduc- 
tions are  independent  of  the  general 
freight  reductions  July  1,  as  there  was 
no  increase  in  freight  rates  within 
Utah  in  August,  1920. 

The  official  schedule  follows: 
From  Tintic  district,  including  Silver 
City,  Mammoth,  Eureka  and  other  ship- 
ping points: 

Iron  ore — Reduced  from  $1.50  per  ton 
tc  $1  per  ton. 

Ore  and  concentrates — Value  $3.50 
per  ton,  reduced  from  $1.30  to  $1;  value 
$5  per  ton,  from  $1.40  to  $1;  value  $10 
Per  ton,  from  $1.60  to  $1;  value  $15 
per  ton,  from  $2.20  to  $1.25;  value,  $20 
per  ton,  from  $2.80  to  $1.25;  value 
$30  per  ton,  from  $3.10  to  $1.50;  value 
$40  per  ton,  from  $3.10  to  $1.75;  value 
$50  per  ton,  from  $3.10  to  $2;  value 
$60  per  ton,  from  $3.80  to  $2.25;  value 
$70  per  ton,  from  $3.80  to  $2.50;  value 
$80  per  ton,  from  $3.80  to  $2.75;  value 
$90  per  ton,  from  $3.80  to  $3;  value 
$100  per  ton,  from  $3.80  to  $3.25. 

There  are  no  changes  in  the  schedule 
of  ore  of  more  than  $100  per  ton  value. 


Shipments  of  Iron  Ore  from 
Lake  Superior  Are  Large 

Shipments  of  iron  ore  from  the  head 
of  the  lakes  showed  a  substantial  gain 
during  June.  The  total  shipments  from 
the  docks  at  Duluth,  Superior,  Ashland 
and  Two  Harbors  for  the  month  were 
5,718,637  tons  which  is  a  gain  of  2,295,- 
374  tons  over  a  like  period  in  1921. 
The  total  shipments  for  this  season 
now  amount  to  7,152,039  tons  which  in 
comparison  with  the  same  period  during 
the  1921  season,  shows  a  gain  of  1,- 
044,571  tons.  Due  to  the  many  ob- 
stacles that  delayed  the  movement  of 
ore  in  the  early  stages  of  the  season, 
the  grand  total  to  date  is  not  very 
large  but  large  tonnages  should  be 
handled  every  month  until  the  season 
closes  and  there  is  every  likelihood 
that  the  season's  estimate  of  40,000,000 
tons  will  be  reached,  if  not  passed. 

Many  of  the  companies  such  as  the 
Pittsburgh  Steamship  Co.,  the  Inter- 
lake  Steamship  Co.  and  the  Shenango 
Furnace  Co.  are  operating  every  boat  in 
their  fleet  including  the  barges.  It  is 
unfortunate  that  a  strike  vote  is 
now  being  taken  by  between  12,000  and 
15,000  employees  on  Great  Lake  ves- 
sels. The  vote  is  being  taken  at  the 
various  ports  on  the  lakes  and  includes 
such  trades  as  marine  firemen,  oilers, 
cooks,  stewards,  water  tenders  and  coal 
passers.  A  strike  of  long  duration  at 
this  time  will  greatly  impede  the  con- 
templated shipments  and  it  is  to  be 
regretted  that  such  conditions  have 
arisen  at  a  time. 


Michigan  Copper  Miners  Con- 
tinue Migration  to  Manu- 
facturing Centers 

The  labor  exodus  from  the  Copper 
Country  continues.  Automobile  and 
other  factories  in  Michigan  and  Wis- 
consin industrial  centers  are  the  chief 
beneficiaries  of  this  movement.  Some 
of  the  mines,  as  a  result,  are  working 
short-handed  even  on  the  present  basis 
of  curtailed  production.  The  men,  it 
is  believed,  are  not  attracted  so  much 
by  higher  wages  elsewhere  as  they  are 
by  a  desire  to  seek  surface  employ 
ment.  Employers  elsewhere  are  mak- 
ing raids  on  labor  in  this  district, 
agents  having  come  into  the  Copper 
Country  seeking  men  and  offering  in- 
ducements for  them  to  leave.  There  is 
a  feeling,  however,  that  labor  condi- 
tions will  be  considerably  improved 
when  the  automotive  industry  begins 
to  curtail  production  in  the  early  fall 
and  that  the  mines  will  then  be  able  to 
recruit  their  underground  forces  to  the 
iequired   number. 


Day  Mines  Resume  Production  in 

Coeur  d'Alenes — Looks  Like 

Peace  with  A.  S.  &  R.  Co. 

By  A.  J.  Dunn 

After  a  complete  suspension  of  pro- 
duction for  fifteen  months,  the  Tama- 
rack &  Custer  Consolidated  Mining  Co. 
and  the  Hercules  Mining  Co.  of  the 
Coeur  dAlene  district,  Idaho,  are  again 
on  the  active  list.  Up  to  the  time  of 
suspension  the  Tamarack  was  operated 
under  the  management  of  Jerome  J. 
Day,  and  the  late  Eugene  R.  Day  was 
manager  of  the  Hercules.  The  third 
brother,  Harry  L.  Day,  held  the  posi- 
tion of  traffic  director  of  the  Day 
interests  and  until  a  year  or  more  ago, 
when  ill  health  forced  his  temporary 
retirement,  gave  his  attention  to  the 
marketing  of  the  metal  products  of  the 
Northport  smelter  at  Northport,  Wash., 
and  the  Pennsylvania  refinery  at  Car- 
negie, Pa.,  both  controlled  by  the  Days. 
The  resumption  of  operations  at  the 
Day  mines  is  accompanied  by  a  re- 
markable change  in  the  executive  line- 
up. Eugene  R.  Day  died  last  February. 
Jerome  J.  Day  is  suffering  from  the 
results  of  an  attack  of  influenza  which 
occurred  a  few  weeks  after  the  death 
of  his  brother.  In  the  meantime  Harry 
L.  Day  has  apparently  recovered  and 
is  now  in  Wallace  giving  his  attention 
to  the  resumption  at  both  mines. 

The  most  interesting  feature  of  re- 
sumption has  to  do  with  the  disposi- 
tion of  Day  ore  shipments.  About  ten 
years  ago  the  Days  objected  to  the 
terms  imposed  by  the  American  Smelt- 
ing &  Refining  Co.  in  the  contract  un- 
der which  they  had  been  shipping  their 
ore,  and  finally  decided  to  embark  in 
the  smelting  and  refining  business 
themselves.  They  thereupon  purchased 
the  old  Northport  smelter  and  put  it 
in  shape  to  meet  their  requirements 
and  also  took  over  the  refinery  at  Car- 
negie, Pa.  At  the  time  the  Tamarack 
and  Hercules  suspended  operations 
more  than  a  year  ago  it  was  believed 
by  many  that  inability  of  the  Days 
to  market  their  lead  in  competition  with 
larger  and  more  favorably  situated 
competitors  was  one  of  the  chief  causes 
of  the  suspension,  although  the  rea- 
sons given  out  were  the  low  price  of 
lead,  high  mining  costs,  the  excess- 
profits  tax,  and  the  high  freight  rates. 
Whatever  the  reason,  a  change  seems 
to  have  taken  place.  Almost  coincidental 
with  the  announcement  of  a  resump- 
tion at  the  Day  mines  came  the  news 
that  Harry  L.  Day  had  been  elected  a 
director  of  the  American  Smelting  & 
Refining  Co.  At  about  the  same  time 
a  deal  was  closed  whereby  the  Tama- 
rack company  secures  the  right  to  use 
No.  6  tunnel  of  the  old  Standard- 
Mammoth  mine,  owned  by  the  Federal 
Mining  &  Smelting  Co.,  a  subsidiary  of 
the  A.  S.  &  R.,  which  will  be  extended 
1,500  ft.  and  form  a  permanent  outlet 
for  the  Tamarack  mine.  This  will 
eliminate  the  long  and  troublesome 
tramway  and  enable  the  company  to 
deliver  the  ore  at  a  point  easily  ac- 
cessible to  the  mill.     Although  no  offi- 
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cial  information  is  obtainable,  the  elec- 
tion of  Mr.  Day  as  a  director  of  the 
A.  S.  &  R.  company  and  the  secur- 
ing of  this  valuable  concession  from 
the  Federal  are  taken  to  mean  that  the 
ore  from  the  Tamarack  and  Hercules 
will  be  shipped  to  the  East  Helena 
plant  of  the  American  Smelting  &  Re- 
fining Co.,  and  that  that  company  will 
take  over  the  Xorthport  smelter. 


Gold  Output  of  Siberia  Increases 

The  Russian  Trade  Delegation  reports 
that  Siberia  produced  during  the  first 
four  months  of  the  present  year  over 
16  poods  (36.1  lb.  per  pood)  of  gold. 
This  quantity  is  five  times  greater  than 
the  total  output  for  1921.  The  Gold 
Syndicate  has  succeeded  in  re-starting 
the  gold-mines  at  Elisatevinsk,  Alex- 
androvsk,  Ivanovsk  and  Youzhnotai- 
ginsk,  which  it  is  estimated  will  ensure 
an  output  of  no  less  than  3  poods 
monthly. 


Sale  of  Junk  Writes  Finis  to  Old 
Central  Mine  in  Michigan 

The  sale  of  equipment  and  machin- 
ery involving  4,000  tons  of  iron  and 
steel  at  the  old  Central  mine  in  Ke- 
weenaw County,  Mich.,  to  a  junk  dealer, 
recalls  the  active  days  of  this  property, 
which,  in  the  earlier  years  afforded 
employment  to  a  large  number  of  men 
and  returned  substantial  profits  to  its 
owners.  The  Central  was  opened  in 
1854  and  for  nearly  forty  years  was  a 
steady  dividend  payer.  The  mine  was 
closed  down  in  1898.  Up  to  that  time, 
Central  was  a  thriving  community, 
one  of  the  largest  in  the  Lake  district. 

Central  was  opened  on  a  fissure  vein, 
and  produced  copper  and  silver  mar- 
keted for  $9,770,528.  Some  revenue 
also  was  derived  from  the  sale  of 
timber.  Of  the  gross  receipts,  only 
$2,479  was  expended  for  lands.  Of  the 
balance,  the  shareholders  received  $1,- 
970,000  in  dividends  while  $7,982,712 
was  expended  for  current  operations. 


Mayo,  in  Yukon  Territory, 

Thrives — Housing 

Inadequate 

Recent  reports  from  the  Yukon  state 
that  hotels  and  private  houses  are  be- 
ing pulled  down  at  Dawson  and  are  be- 
ing transported  to  Mayo.  Despite  the 
large  influx  of  people,  labor  is  in 
great  demand  in  the  mining  districts; 
men  are  needed  for  the  erection  of 
buildings  at  Mayo.  There  is  not  suf- 
ficient accommodation  for  the  people 
who  already  are  there,  and  men  are 
camping  in  boats,  under  canvas,  and 
practically  anywhere  that  will  provide 
slight  protection.  The  Yukon  Gold 
Co.  is  said  to  have  blocked  out  a  large 
reserve  of  ore,  as  also  have  the  Tread- 
well  interests.  Everyone  seems  to  have 
unlimited  faith  in  the  camp,  the  only 
drawback  being  lack  of  transportation 
facilities.  It  is  thought  that  when  the 
Dominion  Government  realizes  the  im- 
portance of  the  new  districts  these  will 
be   provided. 


News  from  Washington 


One  Award,  Five  Disallowances, 

Recommended  to  War  Minerals 

Relief  Commission 

An  award  of  J103.527.30   in  favot  of 

the  Georgia  Iron  &  Coal  Co.,  of  Atlanta, 
Ga.,  has  been  recommended  by  John 
Briar,  assistant  to  the  War  Minerals 
Relief  Commission.  Judge  Ira  E.  Ro- 
tmson,  the  War  Minerals  Relief  Com- 
missioner, did  not  sit  in  this  rase 
because  he  had  been  requested,  prior  to 
his  appointment,  to  appear  before  the 
former  War  Minerals  Relief  Commis- 
sion as  counsel  for  the  claimant.  Al- 
though he  did  not  accept  the  tender  of 
employment,  he  asked  that  the  case 
be  handled   by   Mr.   Briar. 

The  former  commission  had  granted 
an  award  of  $55,406.11  in  this  case. 
The  additional  award  is  based  on  an 
earlier  date  of  stimulation  and  on  the 
belief  that  the  claimant  should  be  re- 
I  for  the  purchase  price  of  a 
washing  plant,  less  an  allowance  of 
$15,000  for  salvage  value.  The  claim- 
ant originally  asked  to  be  reimbursed 
t,,  the  i  i  1,757.12  for  losses 

•  ed  in  the  production  of  man- 
ganese. 

Under  the  present  findings,  the  date 
of    Simulation    wa-  '    Aug.    I, 

i '.i  17.  whereas  the  old  Commission  had 

timalation  from  March  22,  1918. 

In   addition   to  the  Georgia   Iron  A   Coal 
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By  PAUL  WOOTON 
Special  Correspondent 

menial  importance  not  shown;  W.  P. 
Kendall,  Muskogee,  Okla.,  disallowed, 
commercial  importance  not  shown;  and 
Southern  Pyrites  Ore  Co.,  Atlanta,  dis- 
allowed, commercial  importance  not 
shown. 

More    Tariff    Amendments    Pro- 
posed— Platinum  To  Be  Pro- 
tected— Senator  King  Far 
From  Being  Satisfied 

In  an  amendment  to  the  tariff  bill 
Senator  Poindexter,  of  Washington, 
proposes  a  duty  of  $30  per  oz.  on  the 
metallic  content  of  ores  of  the  platinum 
metals  and  $50  per  oz.  on  platinum,  un- 
manufactured or  in  ingots,  bars,  sheets 
or  plates,  sponge  or  scrap.  In  the 
pending  tariff  bill  before  the  Senate 
these  articles  are  on  the  free  list. 

Duties  on  lime  and  limestone  are  pro- 
posed as  follows  in  an  amendment  by 
Senator  Jones  of  Washington:  Lime  in 
cooperage,  50c.  per  100  lb.;  in  bulk,  30c; 
hydrated,  40c.;  broken  or  crushed  lime- 
stone, 15c;  ground  limestone  in  bags 
7Jc.  and  in  bulk  5  C.  per  lb. 

Senator  King,  of  Utah,  has  an- 
nounced that  he  will  offer  B  thousand 
amendments  to  the  chemical    schedule 

when  that  section  of  the  revised  tariff 
bill  is  taken  up  for  final  action.  11. 
Indicated,  however,  thai  he  will  debate 
only  B  small  proportion  of  these 
amendi 


Investigation  of  Iron-Ore  Charges 

Is  Dropped 

The  Interstate  Commen 

has  di   I  investigation   ns  to 

the  re  oi  age,  dockage. 

and    handling    charges    on    iron    ore    at 
Lake     Superior     docks     as     the    carriers 

have  withdrawn  the  schedules. 


Proposed  Silver  Export  Associa- 
tion Arouses  Country-wide 
Interest 

Returns  to  the  American  Gold  and 
Silver  Institute  indicate  active  interest 
throughout  the  country  in  the  proposed 
Silver  Export  Association.  A  high 
Government  official  thoroughly  conver- 
sant with  the  mining  industry,  in  dis- 
cussing the  plan,  stated  that  nowhere 
is  the  need  of  a  large  unified  market- 
ing organization  greater  than  in  the 
export  trades,  particularly  in  those 
commodities  where  foreign  munipula- 
tion  has  an  important  influence  on 
prices.  The  difficulty  is,  he  pointed  out, 
that  many  American  producers  are  the 
spoiled  heirs  of  rich  heritages  and  do 
not  co-operate  readily.  Where  the 
product  goes  abroad  this  official  believes 
that  co-operation  should  be  the  rule 
and  that  competition  should  be  only  an 
incident. 

New  Division  of  Receipts  I'nder 
Leasing  Law  Is  Proposed 

A  bill  changing  the  present  method 
of  dividing  receipts  Under  the  leasing 
law  has  been  introduced  by  Senator 
gendrick  of  Wyoming.  It  provides 
that  10  per  cent  of  all  receipts  from 
sales  and  royalties,  except  in  Alaska, 
under  the  law  shall  revert  to  the  Fed- 
eral Government;  that  for  past  pro- 
duction 7(1  per  cent,  and  for  future 
production  621  per  cent,  shall  go  into 
the  Government  reclamation  fund;  and 
of  past  production  20  per  cent,  and  of 
fotUr«    production    :(7i     per    cent,     shall 

be  paid  to  the  states  in  which  the  lands 

ited,     The  bill  further  stipulates 

thai    the    receipts    from    lands    in    naval 

petroleum      reserves      shall      go     to     the 

Government 
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Adequate  Consideration  of  Mine- 
Law  Revision  Urged  on  Congress 

Federated    Engineering    Societies    Ad- 
dresses Letter  to  Chairman  Rhodes 
of   House   Committee 

The  Federated  American  Engineering 
Societies  is  tak.ng  active  interest  in 
the  legislation  now  before  the  Com- 
mittee on  Mines  and  Mining,  of  the 
House  of  Representatives,  which  pro- 
vides for  the  revision  of  the  mining 
law.  Representative  Rhodes,  the  chair- 
man of  the  Committee  on  Mines  and 
Mining,  has  received  the  following 
letter  from  L.  W.  Wallace,  the  execu- 
tive secretary  of  the  federated  socie- 
ties: 

"Interest  in  the  bill  providing  for 
the  revision  of  the  mining  laws  is  not 
confined  to  mining  engineers.  All 
branches  of  engineering  are  concerned 
with  this  effort  to  bring  legislation  in 
step    with    industrial    development. 

"This  organization  is  not  so  much 
interested  in  the  form  the  bill  may 
take  finally,  as  it  is  in  seeing  that 
the  consideration  of  this  measure  be 
not  allowed  to  languish.  We  wrant 
to  see  all  opinions  brought  out  so  that 
the  most  intelligent  action  may  be 
taken. 

"I  have  looked  over  the  two  volumes 
of  your  hearings.  There  is  reference 
to  powerful  opposition  to  the  bill,  but 
the  hearings  do  not  contain  any  com- 


prehensive presentation  against  the 
proposals  put  forward.  I  assume  there 
will  be  further  hearing's  at  which  the 
opposition   will   be   heard   in   detail. 

"The  engineering  profession  as  a 
whole  are  anxious  to  have  all  the 
illumination  obtainable  on  this  subject. 
Unless  more  evidence  against  the  bill 
is  presented  than  appears  in  your  hear- 
ings, it  seems  to  me  that  but  one  con- 
clusion could  be  drawn,  and  that  is  that 
the  bill  be  amended  in  some  of  the 
particulars  suggested  and  reported 
favorably.  As  the  record  stands,  I 
hardly  see  how  the  Committee  can  re- 
frain from  prompt  action  in  the  effort 
to  remove  the  restraints  from  the  min- 
ing industry  which  it  is  contended  are 
causing  it  to  languish.  I  have  no  doubt 
that  the  Committee  has  information, 
not  in  the  hearings,  that  justifies 
further  consideration  before  action  is 
taken.  A  better  case  probably  can  be 
made  by  the  opposition  and  I  am  won- 
dering if  it  is  your  plan  to  have  a 
further  hearing  with  the  special  intent 
of  making  a  record  of  the  arguments 
against  the  bill  ? 

"The  principal  interest  of  this  organ- 
ization, however,  is  to  prevent  delay  in 
the  threshing  out  of  this  matter,  which 
has  such  an  important  bearing  on  the 
prosperity  of  one  of  our  fundamental 
industries.  I  hope  it  is  your  plan  to 
continue  the  hearing  until  a  complete 
record  has  been  built  up.  I  would  like 
very  much  to  acquaint  the  engineers  of 
the  country  with  your  views." 


Duty  or  Bounty? 

Bounties  on  Potash  and  Manganese 
Would  Operate  Differently 

The  decision  of  the  Senate  Finance 
Committee  to  put  a  bounty  on  potash 
to  replace  the  proposed  duty  has  caused 
much  discussion  of  the  advisability  of 
extending  the  plan  to  other  commodi- 
ties. Some  are  of  the  opinion  that  it 
could  be  applied  successfully  to  manga- 
nese and  other  commodities  where  there 
is  no  early  opportunity  of  developing 
domestically  more  than  a  small  propor- 
tion of  the  country's  requirements. 

In  the  case  of  potash,  a  duty  means 
that  the  tax  will  be  paid  largely  by  the 
farmers.  A  bounty  will  cost  less  and 
will  allow  that  lesser  burden  to  be 
divided  equally  among  all  taxpayers.  In 
the  case  of  manganese,  the  situation  is 
somewhat  different.  The  tax  at  the 
Custom  House  would  fall  largely  on 
the  steelmakers.  In  their  industry,  how- 
ever, it  is  comparatively  easy  to  pass 
the  tax  on.  This  means  it  will  be  col- 
lected ultimately  from  the  construction 
industries.  The  tariff  makers  are 
particularly  anxious  to  encourage  these 
industries  and  are  trying  to  avoid  ad- 
ding to  their  burdens  any  more  than 
is  necessary.  This  is  one  of  the  reasons 
for  the  very  determined  opposition  to 
high  rates  on  ferro-alloys. 


News  by  Mining  Districts 


Melbourne  Letter 

Railroad  from  Broken  Hill  to  Sydney 
Hinges  on  Future  of  Mining  Op- 
erations— Controversy  Over 
Smelter  Charges 
By  Peter  G.  Tait 
Melbourne,  June  13 — Although  sit- 
uated in  New  South  Wales,  the 
Broken  Hill  field  has  always  found  its 
outlet  through  South  Australia,  and 
has  added  in  no  small  way  to  the  pros- 
perity of  the  latter  state.  For  several 
years  the  construction  of  a  railway 
which  will  give  Broken  Hill  connection 
with  Sydney  has  been  proceeding  and 
today  about  100  miles  of  line  remains 
to  be  laid.  The  present  government  is 
considering  the  desirability  of  proceed- 
ing with  this  work,  and  naturally  the 
future  of  Broken  Hill  is  a  determining 
factor.  According  to  evidence  sub- 
mitted to  the  government,  the  total 
yield  of  minerals  from  the  district 
exceeds  £111,500,000.  and  the  total  is 
probably  much  larger,  the  incomplete 
nature  of  the  returns  making  the  ex- 
act amount  difficult  to  ascertain.  Divi- 
dends paid  have  amounted  to  about 
£26,500,000.  From  the  main  Broken 
Hill  lode,  three  miles  in  length,  the 
amount  of  ore  raised  has  been  about 
32,000,000  tons,  and  the  ore  reserves 
are  at  least  13,000,000  tons,  based  on 
the  1919  estimates.  Representatives  of 
the  industry  are  responsible  for  the 
statement  that,  if  the  line  is  built,  a 
roasting  plant  to  treat  75,000  tons  of 
concentrate  per  annum  will  be  estab- 
lished in   the   neighborhood  of  Sydney. 


The  Broken  Hill  Associated  Smelters 
has  acquired  an  area  of  ground  adja- 
cent to  Sydney  for  the  erection  of 
such   reduction  works. 

In  a  recent  letter  reference  was  made 
to  the  contract  between  the  British 
Broken  Hill  Co.  and  the  Broken  Hill 
Associated  Smelters  for  the  treatment 
of  their  concentrate.  The  Junction 
North  Co.  is  now  entering  the  lists,  the 
directors  in  their  half-yearly  report 
just  issued  stating  that  "the  increased 
costs  of  the  Associated  Smelters  have 
been  caused  somewhat  by  higher  costs 
of  wages,  stores,  and  freights,  but 
chiefly  by  overwhelming  overhead 
charges  due  to  creation  of  top-heavy 
managerial  departments,  and  heavy 
writings-off  necessitated  by  injudicious 
constructional  programs  and  welfare 
schemes."  The  Broken  Hill  Associated 
Smelters  in  a  reply  to  this  statement 
point  out  that  the  contract  in  existence 
is  framed  on  a  co-operative  basis  and 
they  claim  that  all  those  supplying  ore 
for  smelting  will  obtain  the  benefit  of 
more  favorable  returning  charges  as 
the  smelting  costs  decline.  They  go  so 
far,  however,  as  to  offer  to  vary  the 
present  contract  by  putting  the  Junc- 
tion North  Co.  on  a  fixed  returning- 
charge  basis  for  its  whole  output  over 
the  period  of  the  present  contract,  full 
lead  and  silver  contents  of  the  concen- 
trates delivered  at  Port  Pirie  being  paid 
for  at  average  London  prices,  less  a 
smelting  and  realization  charge  equiva- 
lent (with  lead  at  pre-war  average 
price)  to  £9  10s.  Od.  per  ton  of  lead 
contained. 


London  Letter 
Gloomy  Outlook  for  Great  Boulder  Op- 
erations—Ropp  Tin  Turns  1920 
Deficit  into  Satisfactory  Profit, 
and  Declares  Dividend 
By  W.  A.  Doman 
London,  June  30 — Following  what  I 
recently  wrote  concerning  the  Geduld 
Proprietary  Mines  comes  some  interest- 
ing information  on  the  development 
position.  It  will  be  remembered  that 
the  future  of  the  mine  depends  largely 
upon  the  southern  area.  The  sinking 
of  No.  7  shaft  to  serve  this  ground 
was  completed  last  year,  but  work  in 
connection  with  the  underground  lay- 
out will  not  be  finished  until  well  into 
next  year.  At  about  the  end  of  next 
September  ore  in  this  section  can  be 
drawn  upon.  These  claims  contain  20 
per  cent  of  the  ore  reserves,  and  at 
present  supply  only  4  per  cent  to  the 
mill.  Development  in  the  southern 
area  during  the  current  year  seems  to 
be  up  to  last  year's  standard,  though 
relatively  little  work  has  been  done. 
Total  advance  in  drifts,  raises  and 
winzes  amounted  to  7,325  ft.;  the  reef 
averaged  66  in.  thick,  the  assay  value 
was  15.4  dwt.  and  63  per  cent  of  the 
ground  was  classed  as  payable. 

Apparently  the  capital  account  is 
about  to  be  closed,  for  the  chairman 
stated  at  the  meeting  at  which  the 
above  information  was  given  that  in 
future  "the  bulk  of  the  profits  earned, 
after  making  allowance  for  the  tax 
collector,  will  go  into  the  pockets  of 
shareholders." 
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At  the  annual  meeting  of  the  Great 
Boulder  Proprietary  Mines  on  Tuesday, 
Sir  George  Doolette  rather  astonished 
shareholders  by  tellinjr  them  that,  ow- 
ing to  the  unfavorable  labor  condi- 
tions in  Australia  ore  containing  less 
than  14  dwt.  of  gold  could  not  be  profit- 
ably worked.  In  the  ordinary  way  this 
would  be  high  grade  ore.  The  result 
is  that  ore  above  the  average  is  being 
mined,  and  at  present  the  monthly  ton- 
nage is  reduced  to  a  point  that  is 
simply  sufficient  to  carry  on.  No  divi- 
dend was  declared,  and  it  is  impossible 
h  say  when  the  next  will  be  earned. 
Presumably  until  labor  abates  some  of 
its  demands,  the  Great  Boulder  will 
simply  continue  on  a  minimum  scale. 
The  directors  are  looking  for  other 
properties,  but  have  abandoned  Aus- 
tralia as  an  impossible  country. 

Although  Ropp  Tin  is  one  of  the 
most  important  mining  companies  in 
Nigeria  relatively  little  information  is 
given  in  the  report  covering  the  oper- 
ations of  1921.  It  seems  to  be  a  kind 
of  mining  custom  to  say  little  about  an 
undertaking  when  results  are  good  and 
to  issue  a  small  brochure  when  things 
are  unfavorable.  The  1921  results  of 
Ropp  Tin  show  a  complete  volte  face 
when  compared  with  1920.  In  the 
earlier  period  there  was  a  loss  of  £7,- 
595;  in  the  past  twelve  months  the 
profit  amounted  to  £17,021.  Mining 
costs  are  not  specifically  set  out  but 
they  were  "considerably  lower"  than 
for  the  previous  year.  If  output  and 
expenditure  in  Nigeria  alone  be  taken 
the  average  cost  per  ton  in  1920  was 
£96.7  and  last  year  £52.8.  As  the  out- 
come of  the  above  a  dividend  of  10 
per  cent  is  paid,  whereas  there  was 
none  the  preceding  year.  The  ore  re- 
serves are  estimated  at  8,785  tons,  in 
contrast  with  10,006  tons. 

The  Waihi  Gold  Mining  Co.  pub- 
lishes a  cablegram  stating  that  the  re- 
port of  P.  G.  Morgan,  director  of  Ge- 
ological Survey  for  the  New  Zealand 
Government,  endorses  the  proposed  pro- 
gram of  prospecting  at  depth. 

KOREA 

Oriental    Consolidated    Has   New    Shaft 
Ready   For  Use 

I  n ankinko — The  Oriental  Consoli- 
dated Mining  Co.'s  output  for  May  was 
as   follows: 

Tabowie   mill   bullion  $18,9.".  1. 27 

1  mill  bullion  23,124.26 

Tuacol  cyanide-plant  bullion  46,528.14 

Premium  on  gold   (April)  298.45 


Total    value $8f 

The  new  Tabowie  headframc  I 

completed.  The  installation  of  rails  in 
the  new  Tabowie  -haft  is  nearly  com- 
pleted  ted  to  complete  the 

'ion'*  and  pockets  for  the  new- 
shaft  during  July.  Underground  hoists 
on  No.  X  level,  a  dumping  gear  at   No.  X. 

for   the   new    headframc 

•  bm    the   shaft    will 

idy. 
The    company    is    overhauling    all    of 
its  nndergroui  d  equipment  m  as  to  have 
it  in  order   for  the  rainy  season. 


AUSTRALASIA 

New     Guinea     Copper     Mines     To     Be 

Refinanced    With    Government 

Assistance 

Victoria — The  New  Guinea  Copper 
Mines,  Ltd.,  has  an  authorized  capital 
of  £500,000,  half  in  10  per  cent  cumu- 
lative participating  preference  and  half 
in  ordinary  snares  of  £1  each,  of  which 
125,000  preference  (5s.  paid  the  bal- 
ance of  15s.  has  been  called  up )  and 
244,625  ordinary,  fully  paid,  have  been 
issued. 

The  company  was  incorporated  in 
Victoria  in  1920,  to  acquire  the  leases 
of  the  Laloki  and  other  mines,  mining 
areas,  and  options  on  leases  in  New 
Guinea.  The  price  paid  was  £162,295, 
of  which  £22.295  was  satisfied  by  the 
company  taking  over  the  bank  over- 
draft and  sundry  creditors  of  the 
vendors,  £400  in  cash,  £24,000  in  series 
"A,"  and  £15,200  in  series  "B"  non- 
interest  bearing  bonds  repayable  only 
out  of  profits,  and  the  balance  of  £100,- 
000  by  the  issue  of  100,000  fully  paid 
shares.  The  company  has  entered  into 
an  agreement  with  the  Government  of 
the  Commonwealth  of  Australia  by 
which  the  latter  has  agreed  to  purchase 
the  company's  railway  line,  rolling 
stock  and  plant,  and  wharf  for  £45,- 
000,  and  further  to  lease  the  property 
so  acquired  back  to  the  company  for 
ten  years  at  a  rental  equal  to  6  per 
cent  of  the  purchase  price. 

Johannesburg  Letter 

Rand  Mines,  Ltd.,  Produced  £20.261.249 

Realizing    105s.    6d.    Per    Ounce — 

Geduld  Will   Increase  Capacity 

of  Plant  by  50  Per  Cent 

By  John  Watson 

Johannesburg,  June  6. — A  statement 
prepared  by  the  Chamber  of  Mines 
showed  that  the  number  of  white  men 
in  service  at  thirty-nine  gold  mines  at 
the  end  of  December  last  was  19.838 
and  at  the  end  of  March  the  number 
was  12,722.  By  the  end  of  April  this 
number  had  reached  14,338.  If  the 
number  of  natives  approximated  that 
of  December  last  it  is  estimated  that 
16,139  Europeans  would  be  employed. 
An  addition  of  10  per  cent  might  be 
made  to  this  number  for  relieving  men, 
owing  to  holiday  privileges  and  sick- 
leave,  which  would  bring  the  entire 
total  of  whites  up  to  17,753.  The  dif- 
between  this  total  and  the  De- 
cember total  was  only  2,085  and  of 
these  only  616  cases  would  be  due  to 
the  abolition,  or  suspension,  of  the 
statu*   quo   agreement. 

The  net  gain  of  native  labor  for 
May,  at  the  gold  mines  of  the  Rand,  is 
17,961  which  brings  the  total  gain  since 
March  80  up  to  81,692.  It  will  require 
a  further  gain  of  28,000  natives  to 
bring  the  number  up  to  that  employed 
before    the    strike.      For    every    ten    na 

rined,  another  white  men 

ployed. 

The  annual  meeting  of  the  Union 
I  bd  (  formerly  Ad.  Qoeri 
held    in   Johannesburg   on 


May  29.  The  company  has  added 
£30,000  to  reserve  account,  bringing  it 
up  to  £150,000,  declared  and  distributed 
a  dividend  of  2s.  per  share,  the  same 
as  last  year,  leaving  a  balance  of 
877,872   carried  forward  to  this   year. 

The  Geduld  Prop.  Mines  has  decided 
to  increase,  as  soon  as  possible,  the 
capacity  of  its  reduction  plant  by  about 
50  per  cent,  so  as  to  treat  65.000  tons 
of  ore  per  month. 

The  annual  meeting  of  the  Rand 
Mines.  Ltd.,  was  held  on  June  2.  The 
sixteen  milling  companies  which  they 
administer  had  produced  in  1921, 
£20,261.249  worth  of  gold  at  an  average 
realized  price  of  105s.  6d.  per  ounce. 
The  value  for  1920  had  been  £20,773,- 
362,  the  average  price  realized  being 
110s.  9d.  per  fine  ounce.  Two  divi- 
dends were  paid  for  1921  by  this  par- 
ent company,  absorbing  £372,049.  The 
mortality  from  accidents  in  mines  of 
the  group  had  been  2.94  per  1,000  as 
against  3.08  per  1,000  in  1920. 

BRITISH  COLUMBIA 

Silversmith    Mines    Co.    Resumes    Divi- 
dends— Divers     Recover     Gold     in 
Placer    Deposits   near    Quesnel 

Sandon — The  annual  report  to  stock- 
holders of  the  Silversmith  Mines,  Ltd., 
mailed  with  notices  of  the  annual  meet- 
ing of  the  company  to  be  held  here  on 
Aug.  3,  states  that  the  surplus  for 
the  first  five  months  of  1922,  amounted 
to  $65,891.  During  that  period,  the 
first  part  of  which  was  devoted  partly 
to  getting  the  concentrator  tuned  up 
and  zinc  flotation  equipment  installed, 
15,947  tons  of  ore  was  milled.  Mill 
heads  averaged  22.80  oz.  silver;  9.14 
per  cent  lead,  and  8.26  per  cent  zinc. 
The  concentrate  production  was  1.91V 
tons.  Crude  shipments  for  the  five 
months  totaled  373  tons,  of  which  116 
tons  was  secured  on  the  sorting  belt, 
the  balance  being  mine  sorted.  De- 
velopment is  reported  as  satisfactory. 
The  first  dividend  paid  by  the  company 
in  two  years  was  distributed  the  lat- 
ter part  of  June. 

Rossland — Another  carload  of  high- 
grade  gold  ore  has  just  been  shipped 
by  the  lessees  of  the  I.  X.  L.  mine.  It 
is  believed  that  it  will  give  even  bet- 
ter returns  than  the  two  shipments 
made  last  winter.  The  ore  was  sent 
to  the  Bunker  Hill  smelter. 

Windermere — Recent  development  on 
the  Mineral  King  group  on  Toby  Creek 
has  opened  shipping  ore,  and  indicates 
the  development  of  a  large  body  of 
milling  material.  It  is  believed  that 
■OfAcient  of  the  former  can  be  mined 
and  shipped  notwithstanding  ■  22-mile 
wagon  haul  to  railway  tranapoi 
to  pay  for  a  mill  to  treat  the  latter. 
I  perty  is  owned  by  Victor  Son- 

tagv  .'ii!. I  associates  of  Seattle. 

NeKon     Sheriff's   sale  of  the  mining 
property    of    Gibson    Mining    Co.,    to- 
gether  with   all  equipment,  including  a 
mile     aerial     tram,     has 
for    July    21,    at    the    I 
court  house.     Tin-  mining  property  con- 
en    mineral    claims. 
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crown-granted,  and  is  situated  on  Cari- 
boo Creek,  a  tributary  of  the  South 
Fork  of  Kaslo  River.  The  ground  is 
regarded  as  having  prospective  value, 
though  the  crebodies  developed  to  date 
show  much  zinc  associated  with  lead 
and  silver.  These  present  no  serious 
milling  difficulties  under  modern  meth- 
ods of  concentration. 

Grand  Forks — An  important  new 
strike  has  been  made  by  the  Molly 
Gibson  Burnt  Basin  Mining  Co.  at  a 
depth  of  75  ft.  in  its  mine  at  Paulson. 
The  orebody  is  8  ft.  wide,  and  the  hang- 
ing wall  has  not  yet  been  struck.  The 
ore  is  heavily  mineralized  with  chal- 
copyrite  and  carries  some  gold.  Ed. 
Terzick,  manager  of  the  Molly  Gib- 
son mine,  has  commenced  to  develop 
the  Enterprise  group,  in  the  same 
neighborhood. 

Quesnel — A.  Pierce,  E.  Gladwin,  and 
J.  Sackner,  who  left  here  for  the  Clear- 
water country,  at  the  head  of  Quesnel 
Lake,  six  weeks  ago,  report  the  dis- 
covery of  rich  ground  on  Blue  Lead 
Creek.  Seven  miles  of  the  creek  has 
been  staked.  Several  promising  strikes 
have  been  made  on  Spanish  and  Keith- 
ley  creeks.  At  the  junction  of  the 
Fraser  and  Chilcotin  rivers  something 
quite  new  in  the  way  of  placer  mining 
is  being  done.  Gold  was  found  at  this 
point  early  in  the  season,  when  the 
rivers  were  unusually  low,  and  since 
the  rivers  have  risen  and  it  is  no 
longer  possible  to  reach  the  gold  by 
ordinary  methods,  two  gangs  have  been 
operating  in  diving  suits,  and  are  said 
to  be  making  a  good  clean-up  daily. 

CALIFORNIA 

Brunswick  and  Hughes  Properties  Near 

Grass  Valley   Are  Reopened 

Special  Correspondence. 

San  Francisco — The  Brunswick  mine 
at  Grass  Valley,  which  has  been  closed 
for  four  years  on  account  of  the  War, 
has  been  reopened  by  R.  Chester  Tur- 
ner. A  difficult  unwatering  problem 
confronts  the  management.  The  double- 
drum  electric  hoist  used  to  unwater  the 
Old  Eureka  mine  at  Sutter  Creek  has 
been  purchased  and  will  be  used  to  un- 
water the  Brunswick  mine,  which  is 
1,350  ft.  deep.  Mining  was  being  con- 
ducted on  eight  levels  prior  to  closing 
down.  Two  20-stamp  mills  are  available 
for  ore  reduction.  Amalgamation  and 
concentration  will  continue  to  be  the 
method  of  treatment. 

It  is  reported  that  the  old  Hughes 
ranch  mine  on  Deer  Creek  northwest 
of  Grass  Valley,  is  to  be  re-opened. 
The  vein  has  been  developed  by  a  tunnel 
driven  into  the  hillside  about  300  ft. 

Preliminary  estimates  for  the  gold 
production  of  California  for  the  six 
months  ended  June  30  indicate  a 
slightly  lower  output  than  for  1921. 
With  increased  activity  in  gold  mining 
the  production  for  the  remaining  six 
months  of  1922  should  bring  the  total 
for  the  current  year  up  to  that  of  1921 
or  slightly  more.  Silver  production  will 
be  in  excess  of  1921;  the  production  for 
the  first  six  months  of  1922  is  approxi- 
mately 250,000  oz.  per  month 


ARIZONA 

Colorado  Fuel  &  Iron  Co.  Will  Develop 
Iron-Ore  Deposit — Asbestos  Prop- 
erties Reported  To  Be 
Producing 

Holbrcok— The  Colorado  Fuel  &  Iron 
Co.  is  reported  to  be  taking  heavy 
drilling  machinery  into  the  country 
about  midway  between  Pleasant  Val- 
ley, in  the  northern  Tonto  Basin,  and 
Cooley,  the  terminus  of  the  72-mile 
Apache  railway  that  furnishes  an  out- 


A  more  expensive  feature  is  the 
"cobbing,"  or  cleaning  of  the  asbestos 
from  attached  fragments  of  country 
rock.  This  is  done  very  effectively  by 
Apache  Indians  with  the  aid  of  light 
hammers,  the  aboriginal  laborers  av- 
eraging 100  lb.  a  day  of  clean  material, 
for  which  they  receive  4c.  per  lb.  Then 
must  come  eight  miles  of  mule  trans- 
portation and  100  miles  of  trucking  to 
Globe.  The  gross  cost  approximates 
$300  per  ton,  with  a  nominal  market 
for  No.  2  grade  of  $650  a  ton;  choicer 


Xevada  Consolidated  concentrator  at  McGill,  visited  by 
serious  fire.    See  page  118. 


let  for  the  great  Pollock  lumber  mill. 
Drilling  is  to  demonstrate  the  extent 
and  quality  of  an  immense  iron  de- 
posit near  the  head  of  Canyon  creek. 
It  is  expected  that  the  railroad  will  be 
extended  from  Cooley  to  the  mines, 
about  30  miles,  if  development  is  sat- 
isfactory. Good  lignite  coal  is  avail- 
able in  nearby  mines  that  have  not 
been  worked  heretofore.  Hydro-elec- 
tric development  is  possible  on  a  large 
scale  on  Salt  river,  less  than  30  miles 
away.  Iron  production  in  Arizona 
would  be  a  new  industry.  Within  the 
state  are  many  deposits  of  iron  ore,  but 
most  of  them  are  too  high  in  their 
phosphorous    content   for   utilization. 

Globe — A  new  asbestos  field  is  be- 
ing opened  on  ridges  that  lead  from 
both  the  Sierra  Anchas  and  the  Mogol- 
lons,  where  more  than  200  claims  are 
already  staked.  The  principal  hold- 
ings are  those  of  the  Triangle  Asbestos 
Association,  in  which  the  principal 
members  are  H.  S.  Reid,  of  Chicago; 
W.  H.  Gregg,  of  Montana,  and  J.  W. 
Fulton,  a  Pennsylvanian.  Eighty 
acres  of  the  Association's  ground  has 
been  taken  by  Parvin,  Richardson, 
Shive  &  Healey,  of  Los  Angeles,  who 
are  preparing  for  shipment  to  inde- 
pendent consumers  in  the  East.  The 
fiber  is  found  in  several  "layers,"  each 
of  them  several  inches  thick,  lying  one 
above  the  other  and  separated  by  a 
foot  of  gangue.  It  is  readily  mined 
through  a  comparatively  soft  formation. 


grades  bring  above  $1,000.  The  Pleas- 
ant Valley  asbestos  is  notably  high  in 
quality,  with  less  than  a  tenth  of  one 
per  cent  iron,  making  it  peculiarly 
valuable  for  insulating  uses.  Its  fiber 
is  silky,  capable  of  being  spun  readily 
and  it  is  all  the  way  from  a  half  inch 
to  even  4  in.  in  length. 

Asbestos  has  been  developed  at  many 
points  along  the  northern  boundary  of 
Gila  County,  paralleling  the  great  Rim 
of  the  Mogollon  Plateau,  and,  as  well, 
in  the  Sierra  Ancha  mountains,  a  ge- 
ological extension  of  the  Mogollons, 
though  now  separated  by  the  broad  val- 
ley of  Cherry  creek  and  a  tangle  of 
lower  hills.  The  main  trouble  is  the 
inaccessibility  of  the  mines. 

Though  there  has  been  a  revival  of 
work  on  the  independent  properties  of 
the  county,  the  bulk  of  the  asbestos 
heretofore  shipped  has  been  from  mines 
north  of  Globe  owned  by  the  Johns- 
Manville  Co.  or  from  the  Raybestos 
property,  controlled  by  similar  inter- 
ests, in  the  heart  of  the  Sierra  Ancha 
mountains,  two  miles  from  the  county 
road  at  its  Pocket  creek  crossing.  Both 
of  these  larger  mines  have  been  idle 
for  many  months,  in  consequence  of 
cheaper  production  and  transportation 
of  asbestos  from  the  mines  in  Canada. 
There  has  been  much  secrecy  concern- 
ing Arizona  mines,  from  which,  it  is 
said,  several  millions  of  dollars  worth 
of  material  has  been  shipped.  The 
Raybestos  property  is  well  equipped. 
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NEVADA 

Simon     Silver- Lead     Suspends     Produc- 
tion Pending  Completion  of  New 
Shaft  and  Changes  in  Flota- 
tation   Plant — Eureka 
Palisade    Railroad 
Is   Sold 

Eureka — The  Eureka  &  Palisade 
narrow-gage  railroad  between  Palisade 
and  Eureka  has  been  sold  to  a  group 
of  eastern  capitalists  said  to  be  closely 
allied  to  the  Eureka  Croesus  Mining 
Co.  The  sale  price  is  not  known  but 
is  thought  to  have  been  about  $500,000. 

The  railroad  has  been  controlled  for 
a  number  of  years  by  John  Sexton  of 
San  Francisco.  There  was  some  fric- 
tion between  Sexton  and  the  Mining 
companies. 

Tonopah — It  is  reported  that  Charles 
A.  Stoneham,  of  New  York,  has  pro- 
cured a  new  option  on  the  Kanrohat 
group  of  claims  in  Jefferson  Canyon, 
situated  about  65  miles  north  of  Tono- 
pah, and.  is  considering  changing  the 
present  150-ton  flotation  plant  into  a 
cyanide  plant.  The  Kanrohat  mine  is 
an  old  one,  and  one  on  which  a  large 
amount  of  development  work  has  been 
done,  mostly  by  tunnel  workings,  to  a 
depth  of  1,500  ft.  The  ore  is  difficult 
to  treat  and  several  years  ago,  when 
the  present  plant  was  completed  it  was 
found  that  most  of  the  ore  reserves 
were  oxidized  and  not  amenable  to  flo- 
tation, and  work  stopped. 

Mina — The  Simon  Silver-Lead  Mines 
Co.  has  concluded  to  shut  down  its  flo- 
tation plant  for  a  period  of  five  or 
six  months.  During  the  shutdown 
changes  will  be  made  in  the  mill  that 
will  increase  the  capacity  from  180  to 
250  tons  per  day.  The  immediate  rea- 
son for  discontinuing  production,  how- 
ever, is  to  concentrate  energy  on  the 
completion  of  the  recently  started 
three-compartment  shaft.  The  old  shaft 
has  proved  wholly  inadequate  even  for 
the  present  tonnage.  Financial  ar- 
rangements to  complete  the  new  work 
have  been  made. 

Pioche  The  Silverhorn  district  is  be- 
ing developed  and  machinery  has  re- 
cently been  installed  on  the  Silver  Dale 
mine;  underground  work  has  been  re- 
tarded in  the  past  by  lack  of  machines, 
as  the  ground  is  too  hard  for  progress 
with  hand  drilling.  About  thirty  men 
are  now  working  on  the  various  prop- 
erties, which  include  the  Nevada  Sil- 
verhorn. the  Silver  Dale,  the  Silver 
Dale  Extension,  the  Silver  Peer,  the 
Silver  May,  and  the  Silverhorn  Ex- 
tension.    A   number  of  11 
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WASHINGTON 

Iron    Creek    Mining    Co.    Will    Deepen 
Shaft 

Springdale — The  Santa  Rita  Mining 
Co.,  which  is  operating  the  old  Cleve- 
land mine  and  mill,  is  maintaining 
regular  shipments  to  the  Bunker  Hill 
smelter. 

Keller — New  mechanical  equipment 
has  been  acquired  lately  by  the  Iron 
Creek  Mining  Co.,  including  new  drills, 
an  air  receiver,  and  a  pump;  this  will 
make  it  possible  to  operate  the  mine 
with  machine  drills.  Immediate  plans 
of  development  include  sinking  an  ad- 
ditional depth  of  200  ft. 

COLORADO 

Smuggler    Union   and    Tomboy 
Companies   Both   Ship   Concentrate 

Telluride — Shipments  of  concentrate 
from  the  Telluride  district  for  the  month 
of  June  were  as  follows:  Smuggler- 
Union,  82  cars;  Tomboy,  55  cars;  total, 
137  cars.  Shipments  for  same  month 
last  year  133  cars. 

IDAHO 

Bunker     Hill     Smelter     Starts     Second 

Furnace— Miners    Are   Needed    In 

Coeur  d'Alenes 

Wallace — It  is  estimated  that  the 
Tamarack  and  Hercules  mines  where 
work  was  recently  resumed  will  give 
employment  to  between  500  and  600 
men.  As  a  consequence  of  resumption 
there  is  now  an  actual  shortage  of  labor 
in  the  Coeur  d'Alene  district.  There 
was  no  surplus  labor  before  these  mines 
resumed,  and  for  the  past  year  the 
central  employment  office  for  the  mines 
in  Wallace  has  been  continuously  ad- 
vertising for  miners  in  various  labor 
centers  of  the  west.  The  situation  is 
made  even  more  acute  through  a  re- 
sumption of  many  small  development 
companies  and  the  performance  of 
annual  assessment  work,  many  miners 
preferring  this  class  of  work  to  em- 
ployment in  the  large  mines.  Miners 
receive  $4.25  per  day  and  muckers  $4. 

According  to  a  statement  by  Frank 
M.  Smith,  director,  the  Bunker  Hill 
smelter  at  Kellogg  will  blow  in  another 
furnace  about  July  15.  Only  one  is  be- 
ing operated  now.  This  is  made  nec- 
essary on  account  of  increased  ship- 
ments both  from  points  within  the 
Coeur  d'Alene  district,  and  al 
mines  in  Oregon,  Washington  and 
British  Columbia.  Shipments  for  June 
included  136  tons  from  the  Gladstone, 
200  ions  from  the  Electric  Print,  and 
a  car  of  27  Ions  from  the  Lead  Trust 
mine,  all  in  Stevens  county,  Washing- 
ton. Two  cars  came  from  the  Santa 
Rita  Mining  Co.,  which  is  operating  the 
old  Cleveland  mine  near  Springdale  and 
ragyrite  Mining  Co.  also  shipped 
two  can.    From  the  Bayhorse  mine  in 

Oregon  nearly  a  car  a  day  of 
ous  si  I  v  -  ining.     In  the  CofOT 

U  i.i  n  1  fnion  shipped 
300  tons,  the  Sunshine  100  tons  and 
a  number  of  other  properties  a  total 
of  'Jimp  tons. 


UTAH 

Vipont  Silver  Mining  Co.  Is  Producing 
225  Tons  of  Ore  Daily— New  Tun- 
nel   Nearing   Completion 

By  Our  Special  Correspondent. 

Eureka — Tintic  shipments  for  the 
week  ended  July  1  amounted  to  143 
cars.  Shippers  were:  Chief  Consoli- 
dated, 45  cars;  Tintic  Standard,  38; 
Iron  Blossom,  12;  Grand  Central,  11; 
Colorado,  8;  Eagle  and  Blue  Bell,  8; 
Victoria,  6;  Swansea,  5;  Gemini,  4; 
Centennial-Eureka,  2;  Mammoth,  2; 
Tintic  Drain  Tunnel,  1;  Sioux  Consoli- 
dated, 1;  The  Victoria  mine,  which, 
like  the  adjoining  Eagle  &  Blue  Bell, 
is  controlled  by  the  Bingham  Mines  Co. 
is  being  opened  to  lessees  as  far  as  the 
1,700  ft.  level.  At  the  Gemini,  an  option 
for  the  leasing  of  the  ground  below 
the  water  level  given  Salt  Lake  men, 
has  been  allowed  to  lapse.  The  ground 
in  question  will  be  drained  by  the 
company,  and  let  under  the  individual 
leasing  system.  The  recent  strike  at 
the  Bullion  Beck  is  reported  to  be 
developing  satisfactorily.  A  strike  at 
the   Iron  King   is  reported. 

Park  City — Shipments  for  the  week 
ended  July  1  amount  to  5,209  tons.  The 
Ontario,  which  heads  the  list  of  ship- 
pers is  shipping  largely  from  its  tail- 
ings dump.  Shipments  are  as  follows. 
Ontario,  2,753  tons;  Silver  King  Coali- 
tion, 986;  Park-Utah,  822;  Judge,  Daly, 
and   Daly  West,  649  tons. 

A  scarcity  of  competent  miners  is 
still  evident,  but  this  may  be  relieved 
somewhat  when  assessment  work  is 
completed. 

Park-Utah  stock  has  been  listed  on 
the  New  York  stock  exchange,  trad- 
ing to  start  July  13.  New  ore  has  been 
opened  at  this  property  along  what  is 
thought  to  be  a  fissure  parallel  to  the 
thus  far  main  productive  fissure.  In 
the  latter,  which  has  been  furnishing 
the  shipments,  an  oreshoot  has  been 
followed  for  more  than  800  ft.  along 
Ike  and  for  '200  ft.  on  the  dip. 
A  crosscut  run  through  the  footwall  of 
this  fissure  opened  the  new  ore  above 
mentioned,  which  is  of  similar  grade 
(40  to  50  oz.  silver)  to  that  in  the  main 
Otebody.  Another  crosscut  into  the 
hanging  wall  driven  to  obtain  waste 
for  stope  tilling,  has  cut  50  ft.  of  20-oz. 
ore.  which  is  thought  to  be  a  part  of 
the  main  body,  and  which  is  being  put 
into  the  chutes.  Only  a  small  part  of 
this   company's   holdings   is   de\  I 

\  Ipont  The  drainage  and  transport- 
ation tunnel  of  the  Vipont  Silver  com- 
pany, whose  property  is  '26  miles  from 
Oakley,  Idaho,  the  nearest  shipping 
point,  has  attained  a  length  of  2.000  ft. 
and  is  expected  to  be  completed  by 
Aug.  1.  The  main  shaft,  which  goes  to 
a  depth  of  800  ft.  on  the  incline  and 
250  ft.  vertically,  has  reached  a  point 
below  the  tunnel  level,  on  which  con- 
nections will  lie  made  with  it.  This 
shaft,  which  has  produced  about  half 
of  the  tonnage  from  the  mine,  will  be 
continued  to  greater  depth.  The  mill 
is    treating   an    average   of   225   tons    of 

ore  daily,  and   it   i-   expected  soon  to 
Increase   the   capacity   to  300  tons. 
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MONTANA 

Butte-Duluth  and  Bullwhacker  Proper- 
ties Consolidated — Operations  To 
Be  Resumed 

Butte — With  the  announcement  of 
the  consolidation  of  the  Butte-Duluth 
and  Bullwhacker  properties  to  be  oper- 
ated by  the  Consolidated  Metals  Co., 
Butte  mining  circles  are  expecting  early 
resumption  at  these  two  old  producers. 
Headed  by  James  T.  Finlen,  vice  presi- 
dent of  the  Metals  bank,  James  H. 
Rowe,  and  Al  Frank,  it  is  expected  that 
the  new  company  will  begin  operations 
immediately.  It  is  announced  that 
about  400  men  will  be  employed  as 
soon  as  the  mines  can  be  put  in  shape 
for  taking  out  ore.  Both  properties 
have  been  closed  down  for  the  last 
two  years,  the  Butte-Duluth  having 
been  in  the  hands  of  a  receiver.  The 
new  company  has  acquired  control 
through  purchase  of  the  bonds. 

Lightning  striking  the  shaft  of  Ana- 
conda's Silver  Bow  mine  on  July  4 
damaged  the  gallows  frame  and  a  por- 
tion of  the  shaft  timbering.  The  mine 
has  not  been  operating  for  nearly  two 
years  but  has  been  used  for  develop- 
ment work. 

Extensive  operations  have  been 
started  on  a  number  of  mining  claims 
immediately  west  of  Butte  following 
the  discovery  of  a  rich  pocket  of  sil- 
ver ore  in  the  Munsey  claim  of  the 
West  Side  Silver  Mining  Co.  This  sec- 
tion is  known  to  have  considerable  sil- 
ver, and  rich  rock  has  been  taken  from 
other  properties  in  the  vicinity  includ- 
ing the  Hibernia  of  the  Davis-Daly 
company.  An  assay  from  the  pocket 
found  in  the  Munsey  showed  silver 
running  $4,000,  gold  $96,  and  copper  5 
per  cent.  The  owners  of  other  proper- 
ties immediately  started  work  after 
long  idleness. 

The  discovery  of  a  body  of  molyb- 
denum ore  on  Parmenter  creek  near 
Libby,  Mont.,  is  reported.  Analysis  of 
two  samples  of  the  ore  showed  values 
running  around  $80  per  ton.  The  dis- 
covery was  made  on  the  Bryant  claim. 

MICHIGAN 

The  Copper  Country 

Arcadian  Resumes  Sinking  New  Baltic 

Shaft — Copper  Shipments  in  June 

Totaled    10,336,000    Lb. 

Houghton — June  copper  shipments 
from  the  smelters  of  the  Lake  district 
were  fully  up  to  expectations.  A  total 
of  10,336,000  lb.  was  shipped,  as  fol- 
lows: 5,204,000  !b.  from  the  Calumet  & 
Hecla  docks,  largely  C.  &  H.  and 
Ahmeek  metal;  3,300,000  lb.  from  the 
Michigan  smelter,  made  up  of  Copper 
Range,  Mohawk,  and  Wolverine  cop- 
per; 1,294,000  lb.  from  the  Quincy 
smelter;  and  538,000  lb.  from  the  Dollar 
Bay  docks.  Shipments  for  the  month 
were  somewhat  larger  than  in  May, 
when  10,008,000  lb.  were  moved.  Ap- 
proximately twice  as  much  metal  is 
being  shipped  as  a  year  ago,  the  1921 
June  shipments  being  only  5,858,000  lb. 

Arcadian  has  resumed  sinking  in  its 


New  Baltic  shaft,  which  will  be  low- 
ered 150  ft.  from  the  1,100  level.  Prep- 
arations have  been  made  to  speed  up 
the  work,  which,  it  is  expected,  will  be 
finished  within  two  months.  The  shaft 
will  be  timbered,  laddered,  and  piped 
and  the  skipway  built  as  it  is  sunk, 
which  is  somewhat  of  an  innovation  in 
this  district,  and  the  station  also  cut 
before  the  1,250  level  is  reached.  By 
Sept.  1  the  shaft  should  be  in  readiness 
for  drifting  both  north  and  south. 

Work  on  the  942-level  drift,  south, 
will  continue  for  the  management  de- 
sires to  connect  this  opening  with  a 
north  drift  from  the  900  level  of  thi 
New  Arcadian  shaft  as  soon  as  pos- 
sible. 

Good  progress  is  being  made  at  Sen- 
eca both  underground  and  with  the  con- 
struction program  on  surface.  As  soon 
as  the  boilers  and  new  hoist  are  in- 
stalled at  Gratiot  No.  2  shaft,  a  rail- 
road connection  will  be  established. 
Seneca's  north  drifts  toward  No.  2  con- 
tinue  in   good   ground. 

Gogebic  Range 

Jones  &  Laughlin  Co.  Starts  Prospecting 
On   Eastern   End  of    Range 

Ironwood — Exploration  of  the  eastern 
end  of  the  range  has  been  resumed  by 
the  Jones  &  Laughlin  Co.  It  has  let 
a  contract  to  the  S.  E.  Atkins  Co.  of 
Duluth  for  diamond  drilling  on  Sec.  8, 
T  47  N,  R  45  W.  This  is  at  the  west- 
ern end  of  Sunday  Lake  and  north  of 
the  Wakefield  open-pit  mine.  The  work 
will  be  directed  by  James  Trebilcock, 
of  Ishpeming.  The  Jones  &  Laughlin 
Co.  is  a  new  entrant  in  the  Gogebic 
district.  A  few  years  ago  it  did  some 
diamond  drilling  in  the  formation  east 
of  where  the  Morgan  mine  is  now 
located  in  Sec.  11,  T  47  N,  R  45  W,  and 
found  a  body  of  bessemer  ore,  probably 
the  larger  end  of  the  Morgan  orebody. 
It  did  not,  however,  develop  it.  This 
new  move  indicates  that  it  is  planning 
to  acquire  further  ore  reserves  in  this 
district. 

So  far  the  strike  of  the  railway  shop- 
men has  not  caused  any  shortage  in  the 
car  service  to  the  mines,  and  the 
operators  do  not  appear  to  be  worried 
about  the  future.  Some  shopmen  have 
come  in  from  the  Chicago  district. 

The  scale  of  wages  prevalent  at  the 
underground  mines  on  the  Gogebic  and 
other  Lake  Superior  iron   ranges   is  as 
follows. 
Underground  Labor,  8-Hr.   Shift. 

Miners,  company  account $3.72 

Miners,  contract about     4.06 

Timbermen,  fixers $3.28-3.48 

Motormen,  swampers,  chute- 
men,  skip  tenders,  and  track- 
men          3.36 

Pipemen    3.15 

General  labor   3.00 

Shift  bosses about     4.40 

Surface  Labor,  10-Hr.  Shift. 

Landers    3.00 

Motormen 3.30 

General  labor,  timber  framers.     3.00 

Carpenters  3.80 

Carpenter's  helpers   3.35 

Machinists,  blacksmiths  ....3.35-3.65 
Machinists,    blacksmith's    help- 
ers        3.05 

Hoisting  engineers 3.40-3.78 


MINNESOTA 

Mesabi  Range 

Mesabi    Iron    Co.    Is    Shipping    Sinter 

Regularly — Six   Shovels    in   Ore 

in  Missabe  Mountain  Pit 

Virginia — The  Pilot  mine,  operated 
by  the  M.  A.  Hanna  Ore  Co.,  has  been 
placed  on  a  double-shift  basis.  This 
property  has  been  stripped  and  the  ore 
is  being  mined  by  the  milling  system. 

The  Oliver  Iron  Mining  Co.  is  work- 
ing its  large  Missabe  Mountain  open  pit 
to  full  capacity  with  six  steam  shov- 
els digging  ore,  and  one  shovel  on 
clean-up  work.  It  is  anticipated  that 
3,000,000  tons  of  ore  will  be  shipped 
from  this  pit  this  season. 

Hibbing— The  Tod  Stambaugh  Co. 
has  increased  its  shipments  from  this 
district  by  consignments  from  the  War- 
ren open  pit  and  from  the  stockpile 
at  the  Morton  mine.  Shipments  from 
the  stockpile  of  the  Stevenson  mine, 
operated  by  the  McKinney  Steel  Co., 
are  also  being  sent  daily  to  the  docks. 

Babbitt — Operations  at  the  plant  of 
the  Mesabi  Iron  Co.,  are  progressing 
more  rapidly  each  week  and  shipments 
of  the  sinter  product  are  being  sent  to 
the  docks.  A  broken  shaft  of  one  of 
the  jaw-crushers  delayed  crushing  for 
several  days  but  operations  have  again 
been  resumed.  The  work  in  the  open 
cuts  is  proving  more  satisfactory  and  a 
large  tonnage  of  ore  is  now  being 
blasted  and  handled  in  fine  shape. 
Cuyuna   Range 

Ironton — Electric  pumps  have  been 
started  at  the  Huntington  mine  to  un- 
water  the  workings  preparatory  to  re- 
sumption of  mining.  This  property,  op- 
erated by  the  Whitmarsh  Mining  Co., 
has  been  idle  since  early  in  1919.  A 
shaft  was  first  put  down  at  the  Hunt- 
ington in  1918  and  during  the  follow- 
ing winter  about  25,000  tons  of  ore 
was  mined.  This  ore  has  recently  been 
shipped  from  stockpile.  The  property 
will  be  operated  by  underground  meth- 
ods for  the  present,  although  plans  are 
being  considered  for  open-pit  operation. 

The  Pennington  mine  (Tod-Stam- 
baugh  Co.)  began  shipments  early  in 
July,  after  a  long  period  of  idleness. 
Some  ore  will  be  mined  from  the 
Armour  No.  1  mine  through  the  Pen- 
nington pit  this  season,  as  has  been 
done  in  the  past. 

The  Armour  No.  2  mine  of  the  In- 
land Steel  Co.  has  completed  shipments 
of  approximately  150,000  tons  from 
stockpile. 

The  Hillcrest  Mining  Co.  is  widening 
and  relocating  the  approach  to  its  Hill- 
crest  open  pit  mine  to  release  some  ore 
covered  by  the  old  approach. 

Crosby — Shipments  have  been  begun 
from  the  Meacham  mine  stockpile  by 
the  Rogers-Brown  Ore  Co.  The  prop- 
erty, an  underground  iron  mine,  is  still 
idle. 

Cuyuna — The  Rogers-Brown  Ore  Co. 
has  placed  a  second  diamond  drill  upon 
exploration  of  the  new  ore  found  to  the 
east  of  the  Kennedy  shaft.  The  Ken- 
nedy is  now  shipping  steadily  from  both 
stockpile  and  shaft  pocket. 
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Daily  Prices  of  Metals 


Copper.  N.  Y.,  i 

Tin 

Lead 

Zino 

July 

Electrolytio       i 

99  Per  Cent 

Straits 

N.Y. 

St.L. 

St.  L. 

6 

13.625 

30.75 

31.375 

5.75 

5.50 

5.425 

7 

13.625 

30.625 

31  375 

5.65@5  75 

5.475@5.50 

5.45 

8 

13  625@13  75 

30  625 

31.375 

5.70@5.75 

5.475®-  50 

5.45 

10 

13.625@13  75l 

30  625 

31   375 

5.75 

5.475<aS.50 

5.475 

11 

13.625@13.75| 

30.50 

31.25 

5.75 

5.475    5.:0 

5.475 

12 

13.625(5.13.75 

30.50 

31.20 

5.75 

5.45®  5.50  5.475@5.50 

•These  prices  correspond  to  the  following  quotations  for  copper  delivered:  July  6 
ami    7.    13.875c. :    S.   i».    10    and    11,    13.875  '.i    14.. 

The  above  quotations  are  our  appraisal  of  the  average  of  the  major  markets  based 
generally  on  sales  as  made  and  reported  by  producers  and  agencies,  and  represent  to 
the  best  of  our  judgment  the  prevailing  values  of  the  metals  for  deliveries  constituting 
the  major  markets,  reduced  to  the  basis  of  New  vorij  cash,  except  where  St.  Louis 
Is  the  normal  basing  point,  or  as  otherwise  noted.  All  prices  are  in  cents  per  pound. 
Copper  is  commonly  sold  "delivered."  which  means  that  the  seller  pays  the  freight  from 
the  refinery  to  the  buyer's  destination. 

Quotations  for  copper  are  for  ordinary  forms  of  wire  bars,  ingot  bars  and  cakes. 
For  ingots  an  extra  of  0.05c.  per  lb.  is  charged  and  there  are  other  extras  for  other 
shapes.     Cathodes  are  sold  at  a  discount  of  0.125c.  per  lb. 

Quotations  for  zinc  are  for  ordinary  Prime  Western  brands.  Tin  is  quoted  on  the 
basis  ot  spot  American  tin.  99  per  cent  grade,  and  spot  Straits  tin.  Quotations  for  lead 
reflect  prices  obtained  for  common  lead,  and  do  not  include  grades  on  which  a  premium 
Is  asked. 


Lcndon 


Copper 

July 

Standard 

Electro- 
lytio 

Spot 

3M 

Spot 

3M 

Spot 
24} 
243 
24} 
24| 
24} 

3M 

Spot 

3M 

6 
7 
10 

11 
12 

62| 

63 
62f 

63 
63J 

625 

63| 
63  J 
63| 
63| 

70 

70 

70i 

70i 

70} 

153? 
15-H 
154$ 
153$ 
153? 

154| 

155 

155} 

154} 

154} 

23| 
23? 
23f 

231 
23f 

28 

28J 

28} 

28| 

28} 

27s 

27} 

28 

28* 

28* 

Thu  above  table  gives  the  closing  quotations  on  the  London  Metal   Exchange, 
prices  In  pounds  sterling  per  ton  of  2,240  lb. 


Silver  and  Sterling  Exchange 


'    Sterling 
Exchange 
July    •  Cheeks" 

Silver 

July 

n 

12 

New  York 

Domestic 
Origin 

New  York 
Foreign 

1  Hi  gin 

I  ond  n 

6  444} 

7  444J 

8  444 

99| 
99| 
99| 

71 

711 

71$ 

35? 

36 

36} 

Sterling 
Exchange 
"Checks" 

Silver 

New  York 

Domestio 

Origin 

New  York 
Foreign 
Origin 

London 

444} 
443} 
4432. 

99» 
99| 
99| 

70} 

70| 

70 

35? 

New  York  quotations  are  as  reported  by  Handy  &  Harman  and  are  In  cents  per 
troy  ounce  of  bar  silver.  999  fine.  London  quotations  are  In  pence  per  troy  ounce  of 
sterling  silver.  925  fine.  Sterling  quotations  represent  the  demand  market  in  the  fore- 
noon.    Cables  command  three-elsThtha  of  a  cent  premium. 


Metal  Markets 

\.«    York.  July  12.  1922 

The    week's    activity    in    the    major 

metal    market  tracterized    by 

both     advances     and     declines     in     the 

■  opper       and       zinc       showing 

■  n  and  lead    oftni         i 

■   i  and  on  the  rail 

•  Id  to  be  responsible  for 
the  failure  o  to  place 

their  01  lid  the  metal  mar- 

ket,       [j  onditionj      in      the 

United  .  otherwise  generally 

•  .iiiie,  probably  bel  ■ 
t    f  'han  many  people  realize. 


Copper 

been  heai  ier 
than  that   of  last  week,  both  in  the  do- 
mestic  and    foreign    market.      Karly    in 
the   week   copper   was    freely   sold  for 
delivered,    for    near-by    ship- 
iducei         !  !i  i  ■ 
illy.    One  Bin 

ide     at      13.75c.     delivered.        The 

market   gradually  hardened  so  that  to- 

'    ill    amount    of    , ■upper    is 

■  low   i  lc,  which  i    the  general 

asking    and    Belling    level    for    metal    for 

early  delivery.    Copper  for  delivery  as 
i    November 
an  sold  at  prices  eqnivalei 


spot  market.  Several  large-sized  or- 
ders— that  is,  over  500  tons  each — were 
reported  sold  in  the  domestic  market. 
In  general,  inquiries  have  been  for  mod- 
erate tonnages,  probably  indicating 
that  much  hand-to-mouth  business  is 
still  being  done.  Although  consump- 
tion of  copper  is  progressing  at  a  good 
rate,  and  the  statistical  position  of  the 
metal  is  greatly  improved  over  that  of 
last  year,  consumers  are  in  one  or  two 
instances  unsatisfied  with  retail  ab- 
sorption of  the  metal.  Cable  businoss 
is  reported  as  being  unsatisfactory,  a 
condition  that  is  due  partly  to  the  sea- 
sonal nature  of  the  business. 

Foreign  trade  in  copper  is  better. 
The  prices  which  producers  have  netted 
have  been  closer  to  the  domestic  price 
than  for  many  weeks,  and  have  net'ed 
them  about  13.80c,  f.o.b.  refinery.  This 
is  attributable  to  the  intensity  of  com- 
petition for  European  business.  Ger- 
many, France,  and  England  are  still 
purchasing  the  metal.  Germany,  despite 
the  condition  of  its  currency,  manages 
to  obtain  the  metal  when  it  wishes  it. 

Lead 

The  official  contract  price  of  the 
American  Smelting  &  Refining  Co. 
continues  at  5.75c.,  New  York. 

A  fair  business  in  lead  has  been  done 
'luring  the  week,  and  of  the  total  it  is 
estimated  that  about  three-quarters 
was  transacted  in  the  New  York  mar- 
ket for  shipment  between  Boston  and 
Philadelphia  as  extreme  points.  Last 
Thursday  the  market  in  the  East  was 
5.75c  and  in  St.  Louis,  5.50c,  but  the 
following  day  several  hundred  tons 
were  sold  at  5.65c,  although  other 
sales  were  made  at  5.75c  which  has 
been  the  general  selling  price  during 
the  week.  One  or  two  small  lots  were 
sold  at  5.70c,  New  York.  The  bulk  of 
the  Western  business  reported  was 
'lone  on  a  5.60c.  basis,  with  some 
dealers  making  concessions  of  21  points. 
Although    reports    are   current    in    the 

if  sales  in  the  (fiddle  V'e-t  at 
4  40c.  we  have  been  unable  definitely 
to  confirm  transactions  at  this  quota- 
tion. 
An  important  change  in  selling 
■vis  made  public  yesterday. 
The  St  Jo  eph  Lead  Co.  has  ent  red 
into  a  contract  with  the  Bunker  Hill  A 
Sullivan  Mining  A  Concentrating  Co. 
whereby  the  St  Joseph  Lead  I 
agreed  to  buy  the  entire  output  of  the 

Hunker    Hill    A    Sullivan    for    live    years 

beginning  Sept  l  next,  on  an  average 
price  basi  .  excepting  such  lead  as  the 
Idaho  Company  may  wish  to  sell  in  the 
western  part  of  the  United  States,  Can 

ada.  and  South  America.  Bunker  Hill 
lead  has  been  so', I  by  the  American 
Metal    Co.      This    change    adds    irreatly 
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to  the  amount  of  metal  the  St.  Joseph 
Lead  Co.  will  have  to  sell  and  widens 
the  variety  of  lead  at  its  disposal. 

Zinc 
Trading  has  been  dull,  with  some 
producers  entirely  out  of  the  market. 
The  fact  that  dealers  have  not  pressed 
their  metal  for  sale  has  probably  had 
something  to  do  with  the  improvement 
in  price  which  has  carried  the  metal 
from  5.40c.  to  5.50c,  the  general  selling 
price  today.  Forward  zinc  commands 
a  premium  of  21  to  5  points  for  late 
August  or  September  shipment.  High- 
grade  business  was  done  during  the 
week  at  6Jc  per  lb.,  with  the  usual 
freight  allowance   of  30c.   per   100   lb. 

Tin 

The  market  remains  exceedingly 
quiet.  Yesterday  the  total  business 
in  the  New  York  market  was  reported 
as  fifty  tons.  Earlier  in  the  week  an 
effort  was  made  by  dealers  to  trade 
with  each  other  to  stimulate  interest  in 
the  market.  However,  the  failure  of 
support  from  London  made  this  a 
short-lived  attempt. 

Arrivals  of  tin  in  long  tons:  July  3, 
Straits,  1,010;  5th,  Straits,  175;  Ba- 
tavia,  125;  6th,  Great  Britain,  60;  7th, 
China,  100;  10th,  Straits,  250,  Liver- 
pool, 5;   11th,  Straits,  600. 

Gold 

Gold  in  London:  July  6,  92s.  5d.;  7th, 
93s.;  10th,  92s.  10d.;  11th,  92s.  10d.; 
12th,   93s. 

Foreign  Exchange 

Movements  in  foreign  exchange  hav? 
been  variable.  Monday  and  Tuesday 
rates  moved  to  a  higher  level,  which 
was  attributed  to  a  better  sentiment 
abroad  regarding  reparations.  On 
Tuesday,  July  11,  francs  were  8.06c; 
lire,  4.49c;  marks,  0.2047c;  and  Can- 
adian exchange   1|   per  cent  discount. 

Silver 

Ch!na  has  sold  in  London  during  the 
last  week,  and  has  refrained  from  buy- 
ing for  San  Francico  delivery,  except  to 
a  limited  extent,  and  then  only  at  prices 
close  to  the  New  York  level.  This  has 
resulted  in  a  quiet  market,  with  a 
downward  tendency. 

Mexican  Dollars^July  6th,  54};  7th, 
541;  8th,  54! ;  10th,  541;  11th,  54;  12th, 
531. 

Other  Metals 

Quotations  cover  large  wholesale  lots  unless 
otherwise  specified. 

Aluminum — 20.10c.  per  lb.  for  99  per 
cent  grade;  19.10c.  for  98@99  per  cent; 
18c  for  94@98  per  cent.  Outside  mar- 
ket nominal  at  17.75@18.25c  for  98@99 
per  cent  virgin  grades. 

Antimony  —  Chinese  and  Japanese 
brands,  weak  at  4.95@5c  W.C.C., 
5.75c.    Cookson's    "C"    grade,    7@7.50c. 

Bismuth— $2@$2.10   per   lb. 

Cadmium— $1.20@$1.25  per  lb. 

Iridium— $170@$175  per  oz. 

Nickel — Standard  market,  ingot  and 
shot,  36c;  electrolytic,  39c.  Outside 
market,  31@33c  per  lb. 

Palladium — $55@$60  per  oz. 


Platinum — $90  per  oz.  Better  demand. 

Quicksilver— $55  per  75-lb.  flask. 
San  Francisco  wires  $54.30.     Quiet. 

Selenium— $1.75@$1.85   per  lb. 

The  prices  of  Cobalt,  Magnesium, 
Molybdenum,  Monel  Metal,  Osmium, 
Rhodium,  Thallium  and  Tungsten  are 
unchanged  from  prices  given  July  8. 

Metallic  Ores 

Manganese  Ore — 28c  per  long  ton 
unit,  seaport.  Small  quantities  only 
available  for  early  delivery. 

Iron  Ore,  Chrome,  Magnetite,  Mo- 
lybdenum, Tantalum,  Titanium,  Tung- 
sten, Uranium,  Vanadium,  and  Zircon 
ore  are  unchanged  from  the  quotations 
published  July  8. 

Zinc  and  Lead  Ore  Markets 
Joplin,  Mo.,  July  8. — Zinc  blende, 
per  ton,  high,  $35.25;  basis  60  per  cent 
zinc,  premium,  $34@$35;  Prime 
Western,  $33@$35;  fines  and  slimes, 
$32@$31;  average  settling  price,  all 
grades  of  blende,  $33.86;  calamine, 
basis   40   per   cent   zinc,   $18. 

Lead,  high,  $83.15;  basis  80  per  cent 
lead,  $77@$75;  average  settling  price, 
all  grades  of  lead,  $79.79  per  ton. 

Buyers  report  the  $35  basis  paid  for 
blende  was  for  ore  with  an  excess  iron 
content.  Sellers  held  firm  and  buying 
was  less,  but  around  1,000  tons  in  ex- 
cess   of   the   production.     Monday   and 


Potassium  Sulphate  and  Sodium  Sul- 
phate are  unchanged  from  quotations 
of  July  8. 

Copper  Sulphate — Large  crystals, 
6.50c  per  lb.     Spot  market  strong. 

Sodium  Nitrate— $2.25@$2.65  per  100 
lb.,  ex  vessel  Atlantic  ports. 

Ferro  -Alloys 

Ferrocerium,  Ferrochrome,  Ferro- 
manganese,  Ferromolybdenum,  Ferro- 
silicon,  Ferrotitanium,  Ferrotungsten, 
Ferro-uranium,  and  Ferrovanadium  are 
unchanged  from  the  prices  published 
July  8. 

Metal  Products 

Copper  Sheets — New  York  base, 
21c.  per  lb.;  wire,  16@16.25c. 

Nickel  Silver— 27.5c.  per  lb.,  for  18 
per   cent  nickel   Grade   "A"   sheets. 

Yellow  Metal — Dimension  sheets, 
18.25c;   rods,   15.25c.   per  lb. 

Lead  Sheets  and  Zinc  Sheets  are  un- 
changed from  the  quotations  published 
in  the  July  8  issue. 

Refractories 

Magnesite   Brick — $56   per  net   ton. 

Magnesite  Cement  —  $35@$40  per 
ton. 

Silica  Brick — $33@$41  per  1,000, 
f.o.b.  shipping  points. 

Bauxite  Brick,  Chrome  Brick,  Chrome 
Cement,  Firebrick,  and  Zirkite  are  un- 


Tuesday  the  mines  were  not  operating,     changed  from  the  prices   appearing  in 
and  many  were  short-handed  on  Wed-     the  issue  of  July  8. 


nesday,    restricting    the    output    about 
4,000   tons. 

Demand  for  lead  has  declined  and 
prices  were  lowered  $5  per  ton  on  most 
ore  bought  for  next  week's  delivery. 


The  Iron  Trade 
Pittsburgh,  July   11,  1922 

Production    of    steel    ingots    in    June 
was    at    the    rate    of    about    36,600,000 


Platteville,     Wis.,     July     8. — Blende,     tons  a  year,  showing  just  a  perceptible 


iis  60  per  cent  zinc,  $34  per  ton. 
Lead  ore,  basis  80  per  cent  lead,  $78 
per  ton.  Shipments  for  the  week: 
Blende,  193  tons;  lead  ore,  none.  Ship- 
ments for  the  year:  Blende,  8,227  tons; 
lead  ore,  1,014  tons.  Shipments  dur- 
ing the  week  to  separating  plants,  622 
tons. 

Non-Metallic  Minerals 


increase  over  the  May  rate.  Production 
increased  very  rapidly  early  in  the 
year,  the  rate  of  increase  gradually 
tapering  off. 

The  Steel  Corporation's  unfilled  obli- 
gations increased  by  602,769  tons  in 
April,  157,311  tons  in  May  and  381,403 
tons  in  June,  to  a  total  of  5,635,631 
tons,  equal  to  51  months  of  production 


Barytes — Washed  crude,  92  per  cent  at  the  present  rate  of  shipping,  about 

BaSo,  guaranteed,  $8  to  $9  per  long  ton  75  per  cent.     An  unusually  large  pro- 

f.o.b.    Georgia  points;  off  color  ground  portion,  probably  more  than  two-thirds, 

No.  1  grade  $20,  No.  2  grade,  $15.  of  the  corporation's  obligations   are   in 

Feldspar— No.  1  pottery  grade  active  the  form  of  aetual  shipping  orders,  for 

at     $6.50     per     ton,     North     Carolina.  slliPment  a*  mill  convenience.     A  year 

Pottery    grade    in    Maine,    $18;    No.    2  ag0  the  conuition  was  altogether  differ- 

ground  to  90  to  100  mesh,  $10;   No.  1  ent'  for  with  almost  as  large  an  unfilled 

ground   to   140    mesh,   $16,  f.o.b.   mills,  t-onna8'e  reported  the  corporation  oper- 


N.  C. 

Talc — 200  to  300  mesh,  including  con- 
tainers, $13.50@$14.75  f.o.b.  New  York 
state  mills.  In  California,  200  mesh, 
$16@$18  per  short  ton;  300  mesh, 
$25@$30,  bags  extra  at  cost. 

Asbestos,  Bauxite,  Borax,  Chalk, 
China  Clay,  Emery,  Fluorspar,  Fuller's 
Earth,  Graphite,  Gypsum,  Limestone, 
Magnesite,  Mica,  Monazite,  Phosphate, 
Pumice,  Pyrites,  Silica,  and  Sulphur 
are  unchanged  from  the  prices  pub- 
lished July  8. 

Mineral  Products 


ated  at  only  25  per  cent  in  July. 

Pig  Iron — There  is  increasing  remark 
about  the  ability  of  consumers  to  stay 
out  of  the  pig  iron  market.  Prices  re- 
main quotable  as  formerly,  $25  for 
bessemer  and  basic  and  $24  for  foundry, 
f.o.b.  Valley  furnaces,  freight  to  Pitts- 
burgh being  now  $1.76.  It  is  possible 
these  prices  could  be  shaded  on  a  firm 
bid. 

Coke 

Connellsville  Coke — The  limited  offer- 
ings are  at  about  $9,  which  does  not 
interest  furnaces,  the  coke  going  to 
miscellaneous    consumers.      More   inter- 


Arsenious    Oxide     (white    arsenic)—    est  is  being  taken  in  West  Virginia  and 
7.50c   per  lb.  Alabama  coke. 
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Howe  Sound  Co. 

Copper;   British   Columbia    Lead,   Silver;    .Mexico 
A  report  of  operations  of  the  Howe  Sound  Co.  for  1921 
shows   a   profit   of   $288,044.40   according   to    the   following 
profit  and  loss  account: 

Mining  $485,169.40 

Transportation  (from  mine  ore  bins  to  smelter)  99.069.  12 

Smelting  and  marketing 

i  Including  Mexican  export  duty  i 869.001    74 

-  linary  (Due  to  Britannia  flood) 41,233  47 

Administration 

(Including  general  and  legal  expenses,  etc.) 

Taxes 

Balance . . .  


81,359  29 

t.9.671    17 

1,106,938  29 


Smelter  returns,  silver.    2,961.773   0».,  lead       .„,„„,,  „ 

20.430.6731b J2.399.337  13 

Miscellaneous  income 33-3- '  "■>  * ' 

$2,752,442  54 

$639,333  89 

.    .  179,560  00 

288.044  40 


Depreciation  and  depletion. 

Interest 

Balance 


$1,106,938  29 


Balance,  as  above $1,106,938  29 

The  balance  sheet  of  the  company  as  of  Dec.  31,  1921, 
follows  in  detail: 

ASSETS 

filing  property $8,222,422.08 

Plant,  buildings  and  machinery 4,071.780  97 

Investments..  1,124,4. 


Deferred  charges 

Reserve  fund 

Current       Inventories,     accounts    receivable 
..f  Canada,  and  other  bonds 


LIABILITIES 

Capital  stock 

Vithonicd  issue.  3.000.000  shares,  par 
value.  $1.  of  which  1,984. 1 50  shares  have 
been  issued 

■  :,r  6  per  cent  gold  bonds 

3in«lSe.31.l»H  "-S'o-nnnnn 

Rademwd  Oflt.,  1921  269.000  00 


$13,418,676  86 
266.003  76 
195,302  02 


$17,488,587  09 
$1,984,150  00 


-.  compensation,  etc..  . 

'p. fit  and  lam 
Balance  as  at  Dec    31.  1920 

l  1921,  per  Profit  and  Loss  account 


■ 


cloduig  payroll*,  etc 


$17,488,587  09 

During  the  year  the  Howe  Sound  Co.  acquired  the  re- 
maining outstanding  shares  of  the  Calera  Mining  Co.  and 
n,,w   ,  tOCk.      In    addition,   the    Howe 

.vns  all  of  the  outstanding  shares  of  Britannia 
Mining  &  Smelting  Co.,  I. til.,  and  53,800  shares  of  the  60,- 
tnd  outstanding  shares  of  El  I'otosi   Mining  Co. 
Ore   broken   during    the    year  amounted    l»    16,449    ton.   at 
Britannia.     Broken  ore  reserve  Dec.  81,  1921,  wai    1,686,214 
■  ired  with  1,687,166  ton-  on  Dee.  81,  1920.   Average 

content   is   2.H    per   cent.      Reserves    in    place   amount 
,910  tons  averaging  1.9  per  cent   copper. 
At   r  I  16,282  dry  tons  were  mined  and  shipped  of 

which    100,482    tons    was   lead   carbonates   containing 
•    pel   cent    lead    per    ton    and     '. 

lead  lulpl  i  ■•     averagin      '■  I  '■ 

Owing   '  ■   ' '•         'tinuance  of   low    telling  price   for  copper. 
production   from   the  mines  of  the   Britannia  compare 
i  mod. 


Greene  Cananea  Copper  Co. 

Copper;   Mexico 

A  report  of  operations  of  the  Greene  Cananea  Copper  Co. 
for  1921  shows  a  loss  of  $2,468,091.44,  according  to  the 
following  income  account: 

INCOME 

Sales  of  metals.  $4,134,872  25 

Miscellaneous  receipts 39.224  65 

$4,174,096  90 
EXPENSES 

Mining $154,311    18 

Reduction  109,374   II 

Refining  and  selling 87.308    1 0 

Administration  and  taxes. .  250,393.  13 
Metals  in  process  and  on  hand  at  beginning 

of  year  6.979.941    25 

$7,581,327  77 
Metals  in  process  and  on  hand  at  end  of  year  1.451.844   91  $6,129,482   86 

$1,955,385  96 
Expenditures  on  buildings  and  equipment 

writtenofT 15,879.55 

Interest  paid 3.736.77 

Operating  loss  $1,975,002  28 

Expenditure  during  suspension  of  operations  493.089   16 

Balance — Net  loss  for  year $2,468.00  |    44 

Balance  sheet  as  of  Dec.  31,  1921,  follows: 
ASSETS 

Fixed 

Mines  and  mining  claims,  lands,  railways, 

buildings  and  equipment $51,557,700.60 

68.601   00 

— $51,626,301.60 

Current 

Supplies  and  prepaid  expenses  $1,230,503   82 

Metals  in  process  and  on  hand — at  the 

lowerof  cost  or  market  1,451.844  91 

Accounts  receivable 433.103  80 

Cash  and  cash  assets  1.282.908  09  $4,398.360  62 

$56,024,662   22 
I.IAB1I  tills 
Capital  stock 

Ant  horiied— 600.000  shares  of  $100  each 

Issued—  500.000 shuns  $50,000,000  00 

lies,  rvea 
For . i .  i  r  $528,733. 88 

Mexican  ll  4.000  00 

532,733  88 

( 'urrent 

\..  »unts  Bud   meec  payabla  and  taxes 
■earned  r.:.t>n  o„ 

Surplus 

EUanae  her   31.  I»20  $7,897,387  82 

Net  I.e..      year  ended  Dec    }|.|92l  2.468.091    44  5.429.296    38 

$56,024,662   22 

Tonopah  Belmont  Development  Co. 

A  condensed  statement  of  operations  of  the  Tonopah 
Belmont  Development  Co.  for  the  quarter  ended  March  31, 
1922.  follows: 

■ndrecatnbta  '  $487,429  48 

Mining,  nulling    tid  admiaiatratioi  368.577  96 

Met  earoinga  for  thi  $118,851   52 

M,.e.  Il:,t..  ...,s ,,,.,.,,,.  5,078  55 

ratal  i,ei,„.  .in.  (or  Ihlta  March  Jl.  1922  $123.9)0.07 

Available  reaonrcea,  Maj   31,  1922,  were: 

Hue  lr..m  .melt.r  $285,186  44 

itheri  50.068  44 

nkt  226. 029  6S 

lunoon  on 

I  Ihert)  boodi  50.220  14 

»7II   'on    67 

The  net  earning!  for  the  quarter  ended  March  31.  1922. 
of  the  Belmont  Surf  Inlet  Mines.  Ltd.,  of  which  this  com- 
pany owns  hO  per  cent,  were  118,804.66. 
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International  Nickel  Co. 

A  report  of  operations  of  International  Nickel  Co.  for 
year  ended  March  31,  1922,  shows  a  loss  for  the  year  of 
$797,746.93  according  to  the  following  profit  and  loss  state- 
ment: 

Earnings  of  all  properties  after  deducting  manu- 
facturing, selling  expense,  ordinary  repairs  and 
maintenance $373,085  .  85 

Otherincome 234,267.45 


Total  i 
Deduct 

General  office  expense $442,074 .  93 

Reserved  for  federal  and  franchise  taxes  (esti- 
mated provision) 8 1 ,674 .  03 


Net  operating  income 

Deduct 
Shut-down  expense $428,630.70 


Depreciation  and  depletion  (provision  for) . 
Foreign  companies  not  included . 


Surplus,  April  I,  1921 

Loss  for  year  as  above 

Adjustment  of  inventories,  etc.  (net) . 
Dividends  preferred 


$797,746.93 

537,833.69 
534.756  00 


$11,886,177  21 


Surplus,  March  31,  1922 $10,015,840.39 

Consolidated  general  balance  sheet  as  of  March  31,  1922, 
follows : 


1922 


1921 


Including  investments  in  stocks 

of  Nickel  Corporation.  Ltd., 

and  Societe  Miniere  Caledo- 

nienneasat  March  31,  1921      $58,321,527.39     $57,118,017.59 

Less  written  off  for  dismantle- 
ment   


Expenditures  for  additional 
property,  construction  and 
equipment,    less    recoveries 


286.575.48 
$58,034,951   91 
2,471,863  60 


1 1 1. 1 00  70 
$57,006,916.89 
1,314,610.50 


Deduct: 
Reserves 

Depreciation $8,649, 169  81 

Depletion 2,096,590.86 


$60,506,815  51     $58,321,527  39 


10,745.760.67     $10,594,615  58 


Investments: 

Real     estate     mortgage     and 
sundry  securities 

Advanced  to  Nickel  Corpora- 
tion, Ltd.,  and  Societe  Mini- 
ere Caledonienne 
Less — Reserve      to      cover 
operations. ...    


5,737.78 
5,737.78 


$49,761,054   84  $47,726,911.81 

558,485    13  566.580.64 

9,556.18 

9,556.18 


$62,450,951.73     $64,938,704.45 


LIABILITIES 
Authorized 


Accounts  payable  and  pay- 
rolls  . 

Taxes  accrued 

Dividends  unclaimed 

Preferred  stock  dividend  No. 
66  Payable  May  1,  1922.. 


$62,000,000  00     $50,747,200  00     $50,747,200  00 
Current  Liabilities 


$494,845.68 

193.811    20 

152  91 


March  31,  1922. 


Funds  and  Re 

ind  contingent 

Surplus 


865,412.55 
10.015.840  39 


$504,736  45 

386.997.95 

212.91 

133,689.00 

$1,025,636.31 

1,279,690.93 

11,886,177.21 


$62,450,951.73     $64,938,704   45 

The  general  depression  existing  in  the  metal  industry 
since  1920  became  more  acute  during  the  twelve  months 
covered  by  this  report  and  seriously  affected  the  company's 
business.  The  demand  for  its  products  decreased  to  such 
an  extent  that  the  total  sales  were  less  than  during  any 
similar  period  since  1904.  Nickel  sales  fell  off  60  per  cent 
from  the  previous  year  and  Monel  metal  sales,  though 
relatively  better,  decreased  33  per  cent.  This  condition 
called  for  drastic  curtailment  and  economies. 


Movements  of  Ores  and  Metals 

Imports  and  experts  of  certain  metals  and  ores  during 
May,  1922,  as  reported  to  the  Department  of  Commerce, 
and  the  comparative  figures  for  May,  1921,  as  finally 
revised,  are  as  follows: 

IMPORTS,  MAY, 
(In  pounds,  unless  otherwise 


Antimony  ore,  contents 

Antimony  matte,  regulus  or  mete 
Copper: 

Ore,  contents 

Concentrates,  contents 

Matte,  regulus,  etc.,  contents. 
Imported  from  (in  part ) : 

Spain 

Canada 


Me 


Chile 

Peru 

Unrefined,  black,  blister,  etc 

Refined,  in  bars,  plates,  etc 

Old,  etc.,  forremanufacture 

Composition  metal,  copper  chief  valu 
Lead: 

Ore,  contents 

Bullion,  contents 

Imported  from  (in  part) : 

Canada 

Me 


Chile 

Pigs,  bars  and  old 

Manganese  ore,  long  tons 

Imported  from  (in  part) : 

Cuba,  long  tons 

Brazil,  long  tons 

British  India,  long  tons. . .  . 

Tungsten  ore,  long  tons 

Pyrites,  long  tons 

Imported  from: 

Spain,  long  tons.  .... 

Canada,  long  tons 

Tin  ore,  long  tons 

Tin  bars,  blocks,  pigs,  etc 

Imported  from  (in  part) : 

United  Kingdom 

British  Straits  Settlements. 

Dutch  East  Indies 

Hong  Kong 

China 

Zinc: 

Ore,  contents 

Imported  from: 

Mexico 

Canada 

Blocks,  or  pigs,  and  old 


1,153.410 

1,102,147 

817,150 

164.880 
991,900 
511,633 

501,897 

5,171,662 

7,400,392 

58,321 

58,421 


23.482,927 
54,663 


370 
19,143 


425 
2.021.762 


50.820 
50,820 


EXPORTS   OF   COPPER,    LEAD 
(In   pounds) 


etc 


Copper: 

Ore,  contents,  concentrat 
Unrefined,  black,  blist 
Refined,  in  ingots,  bars,  etc 
Exported  to: 

Belgium 

France ....... 

Germany 

Italy 

Netherlands.  . 

Spain 

United  Kingdo: 
Canada 


Other  countries 

Composition  metal,  copper  chief  value. 

Old  and  scrap 

Pipes  and  tubes 

Plates  and  sheets 

Wire,  except  insulated 

Lead : 

Pigs,  bars,  etc.: 

Produced  from  domestic  ore 

Produced  from  foreign  ore 

Exported  to  (in  part): 

France 

United  Kingdom 

Canada 

Argentina 


AND    ZINC 

1921 


1.188,531 

4,454,538 

7,073,597 

2,345,608 

2,623,529 

880,814 

812,587 

6,765,201 

354,322 

560.000 

5,200.284 

2.100 

2,960 

120.834 

275.695 

2.706.213 


Chii 


Brazil 

Zinc: 

Dross 

Spelter: 

Produced  from  domestic  ( 
Produced  from  foreign  on 
Exported  to  (in  part): 

France 

Italy 

LTnited  Kingdom 

Canada 

Mexico 

Argentina 


112.013 
23,352 
214,747 


6.214,750 
6,807 
49.065 

261,340 

75,833 

75,340 

4,227,714 

10,520 

9,700,997 

10,931,280 

429,935 

115 


625,635 
8,657,276 

38,062 
1.127,419 

46,517 


5,323 

5.323 

1,604 
8,489,881 

1,485,458 

6.332,642 

626,985 

33,596 

11,200 

11,279 


58,085,033 

2,113,452 

10.889,698 

20,349,878 

3.598,061 

1.815,775 

513,025 

2.691,185 

3,709,788 

16,420 

1,970,995 

10,416,756 

25.125 

246,150 

139,155 

486,720 

884,774 


1.118,917 
672,697 
205,007 
571,213 


1,747,253 

448,000 

394,908 

226,050 

6 1 , 1 36 

11,200 

7.278,589 

627,636 

1,309,523 
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Cerro  de  Pasco. 
Chile  Copper.  .  . 
Chii 
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Alaska  Gold New  York 

Alaska  Juneau New  York 

Atlas Toronto 
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NEW  MACHINERY 
AND  INVENTIONS 


Air-Dump  Cars  in  the  Mining 
Industry 

Large    Scale    Production    in    Open-Car 
Operations  Requires  Correspond- 
ing "Quantity-Production" 

Equipment 
By  Charles  Pierce  Burton 

THE  RECENT  MERGER  of  several 
large  steel  companies  into  one 
huge  concern,  second  in  size  only  to 
the  United  States  Steel  Corporation, 
as  well  as  the  experience  of  the  latter 
corporation  itself,  testifies  to  the  eco- 
nomic necessity  of  large  combinations 
of  capital  in  the  mining  of  ore  and 
manufacture  of  steel.  Costly  instal- 
lation to  give  quantity-production  is  the 
keynote  of  success. 

The  same  is  time  in  the  copper  fields 
and  more  or  less  true  in  all  mining 
operations.  In  the  copper  fields  costs 
are  estimated  on  a  quantity-production 
basis.  A  copper  producer  will  spend 
thousands  of  dollars  to  save  an  eighth 
of  a  cent  for  each  cubic  yard  of  ma- 
terial moved — a  proceeding  inconceiva- 
ble in  small  business.  Perhaps  this  is 
one  of  the  greatest  lessons  to  be 
learned  in  a  survey  of  modern  mining 
operations. 

The  economic  need  for  quantity-pro- 
duction in  the  mining  of  low-grade  ores 
has  been  made  possible  of  fulfillment 
by  the  development  of  the  steam  shovel 
and  its  complementary  equipment,  the 
modern  air-dump  car.  Perhaps  the  air- 
.dump  car  should  be  mentioned  first,  for 


while  open-pit  mining  on 
a  large  scale  would  not  be 
practicable  without  the 
steam  shovel,  the  power 
and  efficiency  of  that  ma- 
chine could  not  be  util- 
ized without  the  modern 
dump  car.  Successful 
steam-shovel  operation  is 
a  hauling  proposition.  It 
is  not  the  problem  of  dig- 
ging which  worries  the 
pit  superintendent,  but 
the  problem  of  removing 
the  excavated  material 
fast  enough  to  give  the 
steam  shovel  a  chance. 

The    air-dump    car,    as    the    term    is     Then    came    3-yd. 
generally  understood — a  side-dump  car     locomotives    and 


The  Copper  Queen   stripping   operation  at  BLsbee, 
Ariz.,  using  Western  automatic  air-dump  cars 


cars,    8-    and    9-ton 
shovels    with    U-yd. 
dippers.     Still    the   demand   for   larger 
loading  units  continued,  and  4-yd.  cars 
were  installed,  with  10-  and  15-ton  lo- 
comotives  and   Model   60   shovels.     Fi- 
nally the   Steel  Corporation  adopted   a 
7-yd.  car  which  was  believed  to  be  the 
.•elopment    of   this    car   to    its    present     last  word  in  dump-car  design  and  con- 
size    and    perfection,    it    was    designed     struction. 

primarily   for   use   in   constructing   the         Standard   gage   equipment   and   2-yd. 
Panama  Canal.  dippers   followed,   with   73-ton   locomo- 

The  United  States  Steel  Corporation  tives  and  7-  to  74-ton  shovels;  then 
and  other  large  operators  on  the  Lake  still  heavier  shovels  with  2£-yd.  dip- 
Superior  iron  ranges  were  not  slow  to  pers,  although  used  with  7-yd.  cars, 
apply    this    new    device    to    their    own     The    first    12-yd.    dump    cars    on    the 


with  a  tilting  bed,  operated  by  com- 
pressed air — was  originated  by  the 
Western  Wheeled  Scraper  Co.  of 
Aurora,  111.  Although  the  increasing 
demands  of  open-pit  mining  are  respon- 
sible  in   a   large   measure  for   the   de- 


problems.  The  Steel  Corporation  had 
been  using  smaller  dump  cars  operated 
by  hand  for  several  years  in  its  strip- 
ping operations.  The  first  stripping  on 
the  Mesabi  Range  was  done  with  teams 
and  scrapers,  or  with  wagons  loaded 
by  hand.  The  1-yd.  car  was  first 
hauled  by  team,  but  this  was  found 
inadequate  to  meet  the  increasing  de- 
mands  for   stripping,    and    small   loco- 


Mesabi  were  installed  by  the  Mahoning 
Ore  &  Steel  Co.  They  were  the  im- 
mediate forerunners  of  the  air-dump 
type.  This  increase  in  the  size  of  dump 
cars  required  greater  power,  and  105- 
ton  locomotives  and  107-ton  shovels 
gradually  came  into  use. 

Still  the  demand  was  for  larger  cars. 
Sixteen-yard  cars  were  installed,  the 
larger  size  having  been  made  possible 


motives    were    substituted    for    teams,     by  the  air-dumping  device;  then  20-yd 


Typical  dumping  scene  on  the  Mesabi  Range 
This    is    one    of    the    dumps    at    Virginia,      dump     ears     ivas    dumped    and    righted    in     six  round   trips  per  ten-hour  day.  five  cars 
Minn.,   operated   by   the   Oliver  Iron  Mining     fifteen  seeonds.     Round  trip  from  the  shovel     to  the  train.     Maximum  grade,  21  per  cent. 
Co.      The   train   of  five   20-yd.    Western   air-     seven   and  one-half  miles;   trains  averaging     Each  locomotive  handles  thirty  ears  per  day. 
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cars,  used  -with  136-ton  locomotives, 
138-ton  shovels  and  5-yd.  dippers.  The 
present  360-ton  revolving  shovels  with 
8-yd.  dippers  and  30-yd.  air-dump  cars 
represent  the  high-water  mark  of  de- 
velopment  in    this   direction. 

In  1916  the  United  States  Steel  Cor- 
poration, through  its  subsidiary,  the 
Oliver  Iron  Mining  Co.,  undertook  an 
important  experiment  with  air-dump 
cars,  to  develop  a  type  adapted  to  the 
exceedingly  heavy  work  on  the  Mesabi 
Range.  Five  makes  of  cars  were  se- 
lected for  the  tests;  ten  20-yd.  cars  of 
each  make  were  put  into  active  strip- 
ping service. 

"We  drop  a  weight  of  15  tons  from 
a  distance  of  7  to  8  ft.  into  a  car," 
said  one  of  the  engineers,  "and  then 
wonder  why  the  car  breaks.  As  a  mat- 
ter of  fact,  no  man  can  design  a  car 
which  will  stand  the  strain.  We  have 
to  keep  on  breaking  them  and  thus  find 
out  their  weak  points." 

As  a  result  of  the  test,  specially  de- 
signed 20-yd.  air-dump  cars  of  the 
automatic  compression-lock  type  were 
installed  on  the  Mesabi  in  large  num- 
bers. Still  the  demand  for  quantity- 
production  was  not  satisfied,  and  since 
then  many  similar  30-yd.  cars  have 
been  installed.  Earth-moving  on  the 
Mesabi  is  easily  the  largest  steam- 
shovel  operation  in  the  world,  involv- 
ing in  normal  times  the  moving  of  from 
25,000,000  to  30,000,000  cu.  yd.  of  ma- 
terial each  year. 

"What  is  your  main  problem  in  strip- 
ping?" was  asked  of  one  of  the  mine 
superintendents  at  Virginia,  Minn.  His 
reply  is  worth  framing,  for  it  is  the 
production  problem  everywhere:  "To 
keep  a  string  of  empties  coming  up  to 
the  shovel." 

Another  operator  defined  the  prob- 
lem in  a  similar  way:  "The  basic  prin- 
ciple in  all  open-pit  operation  is  to  keep 
the  shovel  going." 

The  experience  in  open-pit  copper 
mining  has  been  similar,  and  the  de- 
mand for  larger  loading  units  equally 
insistent.  Local  conditions  sometimes 
limit  the  size  of  car  that  can  be  used, 
as  in  the  case  at  Jerome,  Ariz.  When 
the  United  Verde  Copper  Co.  com- 
menced operations  on  a  steam  -shovel 
r.'l'j.  i;  E.  Vanderhoef,  the 
superintendent,  experimented  with 
various  air-dump  cars.  The  layout  and 
switches  there  arc  such  that  30-yd. 
cars,  like  those  on  the  Mesabi,  were 
too  long  to  be  operated  successfully, 
although  cars  of  large  capacity  were 
problem 
0  secure  a  dump  car  of  maximum 
carrying  capacity,  in  space  of  the  short 

bit    length,   and   at    thi 
time   come   within  the   lin. 
in   the  matter  of  height   above  the  rail. 
He     olved   the   problem   by  adopting 
1 1     ;/.    at  ear   which   embodied 
the  automatic   compieseJOD    lock,   a   car 
of  the   iinu   length   as  a   state! 
yd.  car  but   of  d    cap 

shovel  operat  on  il  Jerome  ws 
tinucd  Nov.  20,  1920,  but  thi 
cars   again   «  work    Fed.    20, 


Flexipipe — A  New  and  Improved 
Ventilation  Tubing 

The  system  of  ventilation  of  inclosed 
working  places,  such  as  shafts,  winzes, 
raises,  tunnels,  adits,  and  stopes,  by 
the  use  of  the  flexible  tubing  and 
blower  units  has  come  to  be  generally 
recognized  as  a  decided  step  forward  in 
underground  work. 

A  number  of  years  ago,  realizing 
the  great  loss  in  time  between  shifts 
in  the  driving  of  tunnels,  sinking  of 
shafts  and  other  underground  work,  due 
to  the  inability  of  men  to  return 
promptly  to  the  working  faces  because 
of  the  powder  fumes,  mining  engineers 
sought  a  means  for  successfully  arid 
quickly  ventilating  these  working 
places.  The  idea  of  a  light  canvas 
tubing  was  suggested  and  the  first  to 
be  manufactured  and  placed  on  the 
market  was  manufactured  by  the  Bemis 
Bros.  Bag  Co.,  St.  Louis,  Mo.,  and 
known  by  the  trade  name  of  "Flexoid" 
tubing. 

In  the  early  use  of  "Flexoid"  tubing 
in  metal  mining  operations  it  was  found 
that  acid  mine-water,  dry  rot,  damp- 
ness, gases  and  other  underground  con- 
ditions caused  a  deterioration  of  the 
tubing,  and  it  was  evident  that  a  suc- 
cessful material  for  ventilation  purposes 
in  metal  mines  must  be  so  fabricated 
and  treated  as  to  overcome  these  dif- 
ficulties. After  four  years  of  research 
and  experimental  work  a  tubing  was 
evolved  by  the  Bemis  Bros.  Bag  Co. 
and  it  is  claimed  that  this  meets  every 
underground  condition  and  will  with- 
stand the  hardest  kind  of  usage  and 
the  attack  of  the  destructive  elements 
found  in  underground  mine  operations. 
The  new  tubing  has  been  named  "Flexi- 
pipe" and  is  manufactured  by  a  secret 
process. 

A  booklet  entitled  "Better  Ventila- 
tion" has  recently  been  published  and 
contains  a  detailed  description  of  the 
Bemis  system  of  ventilation  with  il- 
lustrations and  drawings  showing  its 
use  underground.  The  structure  of  the 
tubing,  method  of  handling  under- 
ground, connecting  it  up,  and  other  de- 
scriptive matter  is  included.  A  num- 
ber of  concrete  examples  are  cited  as 
to  the  savings  made  possible  by  the 
use  of  the  Bemis  system.  This  inter- 
esting booklet  will  be  sent  upon  re- 
quest to  those  interested  by  address- 
ing Bemis  Bros.  Bag  Co.,  St.  Louis. 
Mo.  

Leslie  H.  Webb,  vice-president  of  the 

Wedge  Mechanical  Furnace  Co.  of 
Philadelphia,  has  recently  been  trans- 
ferred to  the  management  of  the  Pitts- 
burgh olbees  of  the  Pennsylvania  Salt 
Manufacturing  Co.,  the  parent  company 
of  the  Wedge  Mechanical  Furnace  Co. 


CONSTRUCTION  NEWS 


The     Susquehanna     Collieries    Co.    at 
I.ykens,    Ph.,   has    just    placed    an    older 

for  two  additional  12-in.  Poller-Lehigh 
gear-driven,    screen  type    nulls,    which 

will   make    a    total    of   six    in    the    plant, 
pulverizing  anthracite  culm.     The  San- 
dusky    Cement     Co.,    Cleveland. 
in    tailing   three   similar   mills. 


Mill  Near  Tonopah  Will  Be 
Remodeled 

It  is  reported  that  Charles  A.  Stone- 
ham  will  remodel  the  present  150-toni 
flotation  plant  at  the  Kanrohat  prop- 
erty about  65  miles  north  of  Tonopah, 
Nev.,  changing  it  into  a  cyanide  plant. 
Flotation  did  not  prove  successful  in 
treating  the  class  of  ere  mined. 

Reduction  Plant  for  Eureka, 
Nevada 

Following  the  purchase  of  the 
Eureka  &  Palisade  Railroad  by  inter- 
ests connected  with  one  or  more  of  the 
mining  properties  at  Eureka,  Nev.,  it 
is  reported  that  a  plant  for  treating 
low-grade  ores  will  be  erected. 

Crushing  Plant  Will  Be  Erected 

by  Princeton  (B.  C.)  Mining 

Development  Co. 

An  additional  railway  spur  will  be 
put  in  at  the  property  of  Princeton 
Mining  &  Development  Co.,  near 
Princeton,  B.  C,  and  eight  miles  from 
the  concentrator  of  the  Canada  Copper 
Corporation,  to  furnish  necessary  facil- 
ities for  shipping  mill  ore  to  the  Canada 
Copper's  plant  when  operation  is  re- 
sumed there.  In  the  meantime  some 
shipments  of  higher  grade  material  will 
be  made  to  the  Consolidated  Smelter 
at  Tadanac.  A  recent  shipment  showed 
16.8  per  cent  copper,  four  oz.  silver, 
and  $2.45  gold  per  ton.  The  company 
intends  to  install  a  50-ton  crushing- 
plant. 

Small  Mill  for  British  Columbian 
Gold  Mine 

The  Silver  Crown  Mining  Co.,  which 
has  acquired  the  Foggy  Day  group  of 
claims  under  bond,  is  starting  active 
work.  The  company  plans  putting  in 
r.  mill  of  from  40  to  60  tons  capacity. 
The  ore  is  free  milling,  and  a  test  ship- 
ment to  the  Trail  smelter  averaged 
■>S2.7li  per  ton  gold.  The  property  is 
neat  the  Silver  Cup  mine  and  access 
is  by  way  of  Trout  Lake. 

Old  Dominion  Will  Remodel  and 
Enlarge  Concentrator 

The  Old  1 1. .minion  Copper  Co.  will 
increase  the  capacity  of  its  milling  and 
concentrating  plant  at  Globe.  Ariz.. 
from  TO!  to  1.0(1(1  tons  pet  day.  \ .  v 
machinery  will  be  installed  and  some 
changes   Will   be  made  in  the  Bon   sheet. 

New  Wasatch  Mill  in  Colorado 
Starts  Shipments 

The  Wasatch  mill,  in  Clear  Creel) 
County.  Col.,  has  been  overhauled  and 
is  shipping  zinc  and  lead  concentrates 
at  the  rate  of  about  800  tons  per 
month.  The  zinc  goes  to  the  United 
States  plant  at  Blende,  near  Pueblo, 
and  the  lead  to  the  smelter  at  Lead 
ville. 
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The  Search  for  New  Mines 

THE  CONTROVERSY  as  to  the  promise  of  finding 
new  mines  rages  out  at  every  opportunity.  The  en- 
gineer remarks,  or  writes,  or  testifies  somewhere, 
that  mines  are  getting  harder  and  harder  to  find;  and 
the  man  on  the  spot,  who  is  hunting  for  mines,  or  who 
has  mines  to  sell,  promptly  confounds  the  pessimistic 
one  by  citing  examples :  was  not  such  and  such  a  mine 
discovered  last  year,  or  the  year  before;  and  is  it  not 
certain  that  others  will  be  found? 

Controversy  is  futile;  both  contestants  are  right;  it 
will  always  be  possible  to  discover  new  mines,  or  to 
reopen  and  rework  old  mines  at  a  profit,  through  better 
business  management  or  metallurgical  or  geological 
skill.  But  the  percentage  of  such  opportunities  will 
most  certainly  be  a  dwindling  one  in  the  future,  just 
as  it  has  dwindled  so  greatly  in  the  past.  There  was 
a  day,  in  the  early  halcyon  days  of  the  West,  when  a 
well-known  mining  enterpriser  uttered  his  famous 
dictum,  "To  hell  with  a  mine  that  won't  stand  bad 
management!"  Those  days  are  legendary,  and  in  spite 
of  brilliant  renewals  of  mining  glory  as  at  intervals 
a  great  new  camp  is  discovered,  or  a  great  promise  of  a 
new  camp,  even  if  a  promise  unfulfilled  unfolds  itself 
to  the  public,  the  inevitable  result  of  intensive  search 
and  unbelievably  efficient  and  swift  exploitation  makes 
itself  steadily  felt. 

"The  old  order  passeth,  changing  to  the  new, 
And    God   fulfills    Himself    in   many   ways." 

Nevertheless,  it  is  true  that  we  cannot  afford  to  miss 
the  prospector.  Even  if  his  numbers  are  fewer,  he 
should  all  the  more  be  encouraged.  His  services  cannot 
be  duplicated.  Neither  the  engineer  nor  the  geologist 
can  undertake  to  do  his  work  or  fill  his  place,  or  stop  the 
gap  he  would  make  were  he  not  active.  Assuredly, 
there  is  hope  for  his  searchings.  There  are  many  nooks 
in  mountain  and  desert  yet  to  be  thoroughly  examined, 
and  even,  especially  in  the  North  and  South  of  the 
continent,  lands  unexplored  or  only  half  explored.  But 
his  major  activities  will  expand  in  ever-increasing 
circles  away  from  the  old  seats  of  intensive  mining.  In 
Cuba  we  know  of  a  systematic  prospecting  party  which 
is  now  being  conducted — the  prospectors  happen  to  be 
college  students  studying  engineering;  but  they  are 
not  so  much  doing  engineering  work,  as  just  plain 
prospecting. 

Geologists  have  been  studying  prospecting  problems 
attentively,  to  see  if  they  can  lay  down  rules  to  narrow 
and  concentrate  the  search  of  the  ore-hunters.  Mr. 
Augustus  Locke,  for  example,  has  studied  oxidized  iron 
outcrops — gossan — to  ascertain  whether  it  is  possible 
to  separate  the  gossan  which  overlies  copper-bearing 
pyrites  and  the  gossan  which  overlies  worthless  pyrites. 
We  believe  that  geology  may  thus  help,  little  by  little, 
the  prospector  as  it  has  done  so  very  distinctly  and 
greatly  in  the  past.     Then  there  is  the  study  of  instru- 


mental detection  of  geologic  differences,  even  if  not 
always  actual  orebodies — a  study  still  in  its  infancy, 
but  which  we  may  with  reason  expect  will  gradually 
be  developed. 

It  is,  of  course,  altogether  unlikely  that  any  instru- 
ment will  suddenly  be  developed  to  "locate  gold,  silver, 
oil,  buried  treasure,  and  Scotch  whiskey,"  as  has  so 
often  been  idiotically  claimed ;  and  one  is  justified  and  on 
a  firm  basis  in  scouting  such  fakes,  but,  on  the  other 
hand,  it  is  quite  likely  that  the  old  dip-needle  survey, 
so  effective  in  locating  certain  iron  deposits  in  the  past, 
will  be  reinforced  by  other  and  finer  instruments, 
which  in  the  hands  of  skilled  engineers  will  supplement 
the  geological  knowledge  derived  from  a  study  of  the 
exposed  rocks  and  the  painstaking  prying  of  the  pros- 
pector. With  these  new  aids  of  geology  and  instru- 
mental surveys  of  all  kinds  will  go  an  increased  use 
of  the  drill,  thus  directed:  its  long  fingers  will  feel  out 
in  depth  when  the  eye  of  the  prospector  shall  have 
covered  all  there  is  to  see  on  the  surface.  And  such 
systematic  work  will  entail  expense,  and  more  and 
more  the  standards  of  ore  hunting  will  become  in- 
creasingly complicated,  the  process  organized,  large- 
scale,  and  backed  by  groups. 

In  a  garret  of  a  certain  New  England  farm  house 
that  we  know  (one  of  many  such)  stands  a  spinning 
wheel  and  simple  carding  apparatus.  From  sheep's 
back  to  the  Yankee's  back  the  whole  was  handled  and 
manufactured  by  this  farmer  and  his  wife,  his  sons 
and  daughters,  not  so  long  ago. 

Those  of  the  present  generation  who  wish  to  engage 
in  the  pursuits  of  their  fathers  must  travel  to  Lowell 
or  some  such  great  manufacturing  center,  where  they 
may  run  a  machine  which  performs  a  certain  small  part 
in  the  sheep-to-man  transformation  of  the  wool:  ten 
thousand  hands  do  what  one  hand  did  then;  and  do  it 
efficiently  and  swiftly. 


Our  Family  of  Readers 

A  CERTAIN  "prospect"  approached  by  our  circula- 
tion department  as  a  possible  subscriber,  reacts 
.  violently  and  unfavorably  and  with  sulphurous 
profanity.  He  sends  in  a  clipping  from  our  Discussion 
department — a  clipping  signed  with  the  full  name 
of  the  writer — and  proceeds  to  vituperate  the  Journal- 
Press  for  the  sentiments  therein  contained.  The  clip- 
ping referred  to  the  prospector;  it  may  accordingly  be 
inferred  that  our  prospect  is  at  one  and  the  same  time 
a  prospector,  confusing  as  this  may  appear  to  him,  when 
what  he  is  looking  for  is  a  good  prospect,  and  there  he 
is  all  the  time!  But  the  writer  of  the  communication 
in  Discussion  which  our  prospect-prospector  (in  view 
of  his  language  we  are  tempted  to  use  the  superlative, 
and  say  prospectest,  of  which  the  negative  form  would 
be  prospect  non  est,  which  would  also  appear  to  be  the 
caSe) — the  writer  and  signer  of  this  article,  for  which 
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he  is  condemned,  did  not  say  what  the  prospect  thought 
he  did,  nor  anything  like  it — moreover  he  wrote  in 
language  reasonably  plain. 

And  this  brings  us  to  what  we  want  to  say — that  the 
Journal-Press  is  designed  for  intelligent  mining  men, 
from  the  prospector  to  the  capitalist.  And  it  does  not 
want  on  its  subscription  list  a  man  who  does  not  know 
that  signed  articles  in  Discussion  give  no  hint  whatever 
of  editorial  policies  and  opinion;  and  also  cannot  read 
intelligently  and  comprehendingly  a  printed  letter 
written  in  fairly  simple  English.  Not  if  we  see  them 
first.  If  we  could  remove  from  our  "prospect"  list  men 
of  this  type,  it  would  save  us  much  time  and  money. 

We  do  not  strive  to  be  a  "high-Wrow"  publication  but 
we  do  strive  most  decidedly  against  being  "low-brow". 
We  do  not  pretend  to  serve  any  interest,  prospector  or 
"mining  magnet,"  as  our  correspondent  would  spell  it, 
in  the  sense  of  truckling  to  these  interests,  or  being 
paid  by  them,  through  subscriptions,  advertisements 
and  favor.  We  serve  the  mining  industries,  from  top  to 
bottom  impartially,  with  the  standards  and  ideals  of  the 
retained  engineer,  not  the  retained  lawyer.  And  in  this 
we  differ,  for  example,  from  the  Mining  Congress;  and 
it  is  well  to  understand  clearly  this  difference  in  com- 
paring policies.  We  are  frank,  as  the  Mining  Congress 
is  frank,  in  our  statement  of  point  of  view  and  sense  of 
responsibilities.  We  can  make  it  clear  to  Californians 
by  saying  that  our  standards  and  methods  of  action  are 
those  of  Hoover  rather  than  of  Johnson — the  engineer 
rather  than  the  lawyer. 

We  write  and  publish  for  clever  men,  for  thoughtful 
men,  for  broad  men,  for  tolerant  and  fair  men.  We 
fetch  and  carry  for  no  one  and  for  no  group.  If  you 
expect  anything  else,  and  feel  that  you  have  been 
"stung"  after  you  have  paid  four  dollars,  and  we  print 
something  that  pinches  your  petty  corns,  don't  hesitate 
in  getting  out  of  the  fold;  because  if  we  saw  you  first 
we  certainly  would  throw  you  out.  Our  circulation 
department,  however,  is  necessarily  largely  a  mechanical 
organization,  and  you  will  get  a  lot  of  communications 
that — if  you  are  not  wise  to  the  ways  of  the  world — 
will  look  as  if  we  would  lie  down  and  die  for  four 
dollars,  when  as  a  matter  of  fact  our  price  is  con- 
siderably higher. 


An  Engineer's  Patents 

THE  DEVELOPMENT  of  improved  apparatus,  the 
evolution  of  new  processes,  and  the  perfection  of 
existing  methods  and  designs  are  features  of  en- 
gineering work  which,  essentially,  imply  and  involve 
creative  effort.  To  one  with  initiative  and  perseverance 
will  come  sooner  or  later  a  desire  to  take  what  is  con- 
sidered by  the  novice  as  a  short  cut  to  fame;  he  will 
seek  to  secure  a  patent.  In  many  instances  the  appli- 
cation  is  refused,  in  some  it  is  granted;  but  in  few 
does  the  effort  lead  to  anything  hut  disappoint- 
ment and  financial  loss. 

The  object  of  this  editorial   is  to  impress  an  impor- 
fact  on  those  who  arc  Inclined  to  leek  legal 

for   their  ideas— that    patenting  illy   a 

business.  It  is  a  business  of  which  the  average  tech- 
nologist or  engineer  has  no  knowledge  whatsoever;  it 
is  a  b  n  '.■. hich,  alone  and  unaided,  he  has  little 

'ban'  edingv    These  are  blunt  fact-:,  which  will 

be  ur  •..  ni,.M  „,   genius     t.,  those  above  'he 

average  of  mi     I  il  medio 

The  customary  methods  of  obtaining  a  patent  appear 


so  simple  to  the  novice  that  wealth  and  position  seem 
near  at  hand  even  before  the  application  is  made.  But 
the  zealous  investigator  seldom  thinks  of  crediting 
others  with  hard  work  and  extensive  research  on  the 
same  problem.  His  first  disappointment  may  come 
when  an  expensive  search  reveals  several  prior  patents. 
He  accepts  the  verdict  with  resignation,  perchance  to 
find  a  few  years  later  that  some  one  else  has  applied  for 
protection  of  the  same  idea  and  has  succeeded.  Ag- 
grieved, he  upbraids  his  attorney,  who  replies  with 
evasion  and  legal  jargon. 

The  inventor,  if  he  would  be  rewarded,  must  be  rep- 
resented by  a  patent  attorney  who  is  expert,  zealous, 
and  honest.  The  search  for  prior  patents  must  be 
thorough  and  painstaking;  moreover,  it  must  be  carried 
out  with  a  considerable  degree  of  technical  skill.  The 
need  for  experience  and  integrity  in  such  preliminaries 
indicates  that  the  patent  office  fees  are  of  secondary- 
importance. 

Having  established  the  originality  of  the  idea,  the 
next  task  is  the  wording  of  the  application.  This  in- 
volves consummate  legal  adroitness  and  commercial 
foresight — attributes  foreign  to  the  average  technolo- 
gist. The  need  for  attention  to  the  minutest  details  in 
an  endeavor,  seldom  successful,  to  obviate  subsequent 
complications  and  legal  tangles  would  be  unnecessary 
were  all  concerned  to  observe  the  Sermon  on  the  Mount. 
Unfortunately,  however,  the  lone  technologist  or  engi- 
neer finds  himself  opposed  at  every  turn  by  wealthy 
corporations  and  alert  business  men,  who  have  the 
means  to  retain  the  best  legal  and  technical  talent  avail- 
able, to  prove  that  the  inventor  is  the  last  man  who 
should  benefit  in  consequence  of  his  personal  initiative 
and  effort. 

Should  the  quarry  elude  his  pursuers  and  secure  the 
coveted  patent,  he  is  confronted  usually  with  the  need 
to  take  out  several  more,  to  protect  himself  against  the 
depredations  of  the  unscrupulous.  These  secondary 
patents  are  invariably  of  considerable  importance;  they 
indicate  that  craft  and  cunning  are  needed  to  supple- 
ment simple  initiative  and  honest  inventive  effort. 

Having  secured  protection  at  a  substantial  cost,  the 
inventor  is  now  equipped  with  a  right  to  fight  all 
comers.  In  this  his  chances  of  success  are  small  unless 
his  resources  are  almost  unlimited.  At  every  turn  he 
is  confronted  with  the  need  for  financial  backing  and 
honest  co-operation. 

A  well-known  metallurgist,  whose  name  has  been  con- 
nected with  one  of  the  most  protracted  patent  cases  of 
recent  years,  advised  a  number  of  prospective  mining 
engineers  that  they  should  forego  any  thought  of  pat- 
enting ideas  unless  they  were  prepared  to  develop  the 
commercial  application  on  a  business  basis.  The  sug- 
gestion was  sensible,  but  it  will  be  heeded  by  few.  The 
temptation  to  succeed  where  others  have  failed  is 
strong. 

It  is  essential  that  the  inventor  be  represented  by 
some  one  who  will  play  the  game  to  the  limit  of  human 
ingenuity.  Not  that  success  in  patenting  connotes  dis- 
honesty, but  the  aim  should  be  to  forestall  the  machina- 
tions of  the  unscrupulous  by  .attention  to  each  and  every 
detail,  however  unimportant  some  of  these  matters  may 
appear  to  those  unversed  in  the  technicalities  of  patents 
and  patenting. 

The  Inexperienced  scientist  or  engineer  has  no  chance 
whatever  of  hosting  an  astute  attorney  representing 
an  opponent  of  commercial  standing.  How,  then,  can 
the   non-commercial  technologist   or  engineer  with   ini- 
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tiative  reimburse  himself  for  his  effort?  It  may  be 
suggested  that  his  first  step  should  be  to  secure  honor- 
able advertisement  by  the  publication  of  a  full  and 
complete  account  of  his  discovery.  The  second  is  to 
take  early  advantage  in  some  way  of  the  improved  re- 
sults that  will  follow  the  operation  of  the  idea  on  a 
commercial  scale.  This  latter  suggestion  also  comes 
from  the  metallurgist  to  whom  reference  has  already 
been  made;  it  is  an  opinion  based  on  wide  experience. 
Unaided  by  influence  or  capital,  the  inventor  has 
little  hope  of  achieving  success.  This  is  often  due  to 
over-specialization  and  a  lack  of  catholicity  of  interest. 
The  narrow  curricula  at  many  universities  is  respon- 
sible to  a  great  extent.  Edison's  views  on  general  cul- 
ture and  mental  scope  have  been  ridiculed  in  some  quar- 
ters ;  but  critics  would  do  well  to  recall  the  fact  that 
his  success  has  been  cumulative,  following  the  financial 
gain  that  resulted  from  the  sale  of  an  idea  for  a  stock 
ticker.  This  was  in  the  nature  of  a  potboiler,  enabling 
him  to  develop  his  talent  in  electrical  matters.  Engi- 
neers should  bear  this  example  of  success  in  mind. 


The  Adventure  in  Mining 

AT  A  RECENT  MEETING,  in  London,  of  the 
u\  Selukwe  Gold  Mining  Co.  it  was  announced  by 
X  A.  the  chairman  that  an  offer  had  been  made  by 
"American  friends"  to  purchase  the  Selukwe  company's 
interest  in  a  Canadian  mining  enterprise,  "but,  being 
adventurers,  while  appreciating  this  proposal,  we  de- 
clined to  sell,  as  we  cannot  thrive  merely  by  getting  our 
money  back."  That  was  a  miner-like  answer,  and  in 
accord  with  the  speculative  spirit  that  is  essential  to 
successful  mining.  "Adventurers"  is  a  good  word;  it 
used  to  be  applied  to  the  shareholders  in  the  Cornish 
tin  mines  and  it  was  used  earlier  by  the  Hudson's  Bay 
Co.  Even  to  this  day  the  annual  meeting  is  called  in 
the  name  of  "the  adventurers  trading  in  the  Hudson's 
Bay  territory."  Mining  enterprise  is  essentially  a 
speculative  venture,  or  an  adventure,  and  it  is  more 
successful  when  approached  courageously  and  sanely 
with  eyes  wide  open  than  when  it  is  undertaken  as  an 
investment  or  "a  manufacturing  proposition,"  the  last 
a  phrase  common  in  wild-cat  prospectuses. 


The  Tariff  Problem 

OUR  LUKEWARM  or  even  downright  chilly  edito- 
|  rial  attitude  toward  those  who  would  clap  a  high 
tariff  on  everything  has  naturally  disappointed 
many  small  groups  who  would  profit  by  a  tariff  on  their 
particular  mineral  product.  The  public  is,  however,  a 
larger  one.  Would  they  profit  with  foreign  competition 
shut  out  but  no  market  at  home?  Exclusion  of  foreign 
products  alone  will  not  mean  prosperity  for  them;  it 
will  be  also  necessary  to  have  a  lively  domestic  demand; 
otherwise,  the  prices  of  their  product  will  fall  in  spite 
of  the  tariff,  or,  indeed,  they  will  not  be  able  to  sell  it  at 
any  price. 

The  Old  Guard  of  the  present  administration  (of 
which  administration  we  are  in  general  admirers  and 
supporters),  by  making  their  chief  drives  on  a  high 
and  inflexible  tariff  and  on  the  bonus,  two  economically 
unwise  things  at  the  present  juncture,  are  beginning  to 
note  with  alarm  the  multiplying  rocks  and  bell-buoys 
and  red  danger  lights  in  the  channel  through  which  they 
are  steering  the  Ship  of  State.    These  warnings  are  not 


coming  from  the  Democrats,  who  are  complacent  and 
happy,  hoping  that  both  the  high,  inflexible  tariff  and 
the  bonus  go  through,  in  which  case  they  confidently 
expect  a  Democratic  landslide  in  1924.  The  danger 
signals  come  from  Republicans:  one,  the  last  and  most 
unmistakable,  comes  from  the  conservative  Senator 
Edge,  of  New  Jersey,  who  stated  in  the  Senate  that  he 
cannot  support  a  tariff  bill  which  is  framed  along  lines 
so  hard  and  fast  that  it  may  cause  a  national  disaster. 

Protection  is  a  sound  principle ;  like  nitroglycerin,  it 
is  a  useful  servant  in  expert  hands.  Its  application  is 
a  science;  in  the  hands  of  politicians  and  lobbyists  it 
is  nitroglycerin  in  the  tonneau  of  a  joy-rider. 

It  has  been  proposed  by  one  group  to  make  any  tariff 
enactment  flexible,  subject  to  alteration  at  the  discre- 
tion of  the  President,  who  would  probably  lean  mainly 
upon  an  enlarged  and  strengthened  Tariff  Commission. 
This  is  as  it  should  be;  but  tariff  duties  put  on  piece- 
meal and  helter-skelter  in  the  interests  of  petty  groups 
will  cause  unmerited  hardships  to  all  of  us.  Any 
legislation  that  will  depress  general  business  in  this 
country — as  a  general,  inflexible,  high  tariff  will  cer- 
tainly do  under  existing  conditions — will  deal  a  body 
blow  to  our  struggling  mining  industries,  for  the  re- 
viving markets  for  mineral  products  will  again  be 
prostrated.  We  cannot  have  a  tariff  on  our  own  par- 
ticular back  yards  without  submitting  to  the  hamper- 
ing tariff  on  all  and  sundry.  Individual  struggle  with 
blindness  to  the  national  situation  will  not  get  Tom, 
Dick  or  Harry  anywhere.  Therefore,  we  emphatically 
disapprove  of  the  Mining  Congress  campaign  for  a  high 
tariff  on  everything — even  on  cyanide,  in  order  to  be 
consistent;  for  we  foresee,  with  Senator  Edge,  only 
disaster  to  mining  resulting  from  this  universally  ap- 
plied principle.  We  have  had  lean  years  enough  in 
mining  since  the  war;  let  us  beware  how  we  throw 
monkey-wrenches  into  the  machinery  of  reconstruction. 


Fiat  Money  or  Silver  Dollars 

MUCH  of  the  world's  supply  of  silver  may  come 
from  North  America,  but  a  great  deal  of  the 
output  finds  its  way  eventually  to  the  Orient. 
Silver  producers  need  feel  no  alarm  at  the  attempt  of 
the  South  China  government  to  circulate  fiat  money  in 
place  of  the  silver  dollar,  to  the  use  of  which  the 
Oriental  has  been  accustomed  for  generations.  Neither 
need  they  pin  much  faith  on  the  psychological  effect 
of  the  utterances  of  Dr.  Sun  Yat  Sen,  the  former  presi- 
dent, who,  according  to  press  reports,  was  recently 
taken  prisoner  by  the  United  China  forces.  A  sample 
of  the  economic  philosophy  of  Dr.  Sun  is  as  follows: 
"We  have  found,"  he  is  reported  as  saying,  "that  it  is 
not  essential  to  provide  a  cash  reserve  nor  to  promise 
to  redeem  paper  money  on  demand.  Those  notes  are 
not  immediately  redeemable.  The  security  for  them  is 
the  work  which  we  have  done  with  them.  We  do  not 
put  them  into  circulation  by  paying  troops  or  campaign 
expenses  with  them,  but  pay  for  labor  on  public  works, 
such  as  roads  for  instance.  The  road  built  by  the  issue 
of  the  notes  is  then  security  for  them,  and  they  can 
eventually  be  redeemed  out  of  the  returns  to  the  com- 
munity from  such  public  works.  We  have  found  this 
to  be  thoroughly  practical  finance."  The  fallacy  of  this 
line  of  reasoning  was  shown  by  later  events,  for  the 
unbacked  paper  money  was  refused  by  everyone,  all 
demanding  standard  dollars  of  silver. 
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The  Herrin  Affair 


By  T.  A.  Rickard 


OX  MY  WAY  to  the  office  this  morning  I  read 
several  accounts  of  the  Herrin  massacre.  It 
made  my  blood  boil.  According  to  press  dis- 
patches, this  is  what  happened:  A  small  surficial  coal 
mine  in  Williamson  county,  Illinois,  was  being  operated 
in  opposition  to  the  Union,  which  had  called  a  strike. 
The  owners  of  the  property  had  engaged  a  number  of 
guards,  described  by  one  of  the  miners  as  "tough  fel- 
lows sent  by  a  Chicago  detective  agency".  The  miners 
themselves  had  been  provided  with  arms,  and  a  machine- 
gun  is  said  to  have  been  placed  in  position.  The  last 
item  I  doubt.  The  whole  force  at  the  colliery  was 
about  sixty.  On  June  20  at  an  assembly  of  strikers  in 
the  town  of  Herrin  a  telegram  was  read  from  John  L. 
Lewis,  president  of  the  United  Mine  Workers  of  Amer- 
ica, in  which  the  men  at  the  mine  were  described  as 
"common  strike-breakers".  Inflamed  by  this  sugges- 
tion, and  by  drink,  a  crowd  invaded  two  hardware-stores 
and  demanded  arms;  on  being  refused,  they  bound  and 
gagged  the  proprietors,  and  then  seized  "everything  in 
the  nature  of  weapons  and  explosives".  More  guns  and 
ammunition  were  obtained,  in  a  manner  not  described, 
at  the  neighboring  town  of  Marion.  Thereupon,  late 
in  the  afternoon,  a  mob  of  several  hundred  men  pro- 
ceeded to  the  mine.  After  desultory  firing  during  the 
night,  the  attackers  blew  up  the  pump-station  and 
captured  the  food-supplies  they  found  in  a  railroad-car. 
Two  of  the  mob  were  shot  by  the  defenders.  At  sunrise 
the  white  flag  was  hoisted.  According  to  one  version, 
the  strikers  "went  over  the  top"  and  took  the  position 
by  assault,  but  this  is  only  the  pseudo-heroic  rot  of  an 
imaginative  reporter.  None  inside  the  mine,  which 
was  of  the  'strip'  or  'open-cut'  type,  had  been  killed  at 
that  time.  As  soon  as  the  employees  and  guards  sur- 
rendered they  were  "tied  together  in  groups  of  three 
and  six",  and  driven  along  the  road.  Many  of  the  mob 
were  "reeling  drunk".  One  victim  says:  "First  they 
struck  us  with  their  fists  and  then  as  they  tasted  blood 
they  started  in  to  hammer  us  with  the  butts  of  re- 
volvers. McDowell,  the  superintendent,  who  was  crip- 
pled, headed  our  line.  It  seemed  to  me  everybody  took 
a  crack  at  him".  Fifty-two  men,  whipped  into  line  by 
clouts  and  curses,  were  forced,  more  dead  than  alive, 
to  march  between  flanks  of  "enraged  and  moonshine- 
crazed  men".  At  the  head  was  "the  limping  mine 
superintendent,  blinking  from  his  swollen  eyes,  trying 
to  ward  off  blows".  When  these  battered  prisoners 
were  ordered  to  run  into  the  fields,  and  broke  away, 
they  were  hunted  by  "wild  groups  of  the  strikers,  now 
transformed  from  guards  (if  prisoners  to  man-hunters, 
(■••at inj?  the  brush  for  human  quarry".  And  women 
were  present  to  sanction  these  horrors!  "In  the  road, 
near  the  mine,  six  men  tied  together  and  terribly 
mangled  by  bullets  and  clubs,  were  lying  in  a  BCOrching 

sun,  while  hundreds  of  men  and  women  laughed  at 
their  pleas  for  water,  made  in  the  name  of  God",  Esti- 
mate! of  the  killed  range  from  ::::  to  75,  the  smaller 
number  being  more  probably  correct.  Only  one  more 
touch  was  needed  to  complete  this  infamy  perpetrated 
in  the  name  of  Labor,  and  it   was  not  missing:     "The 


hospital  was  carefully  guarded,  all  doors  being  locked 
to  prevent  possible  attack  on  the  wounded  men".  One 
of  the  victims  was  an  ex-soldier;  when  he  crossed  the 
sea  to  keep  the  world  safe  for  democracy  he  did  not 
dream  of  the  day  when  he  would  be  engaged  in  a 
caricature  of  warfare  and  go  to  his  death  at  the  hands 
of  a  murderous  mob  acting  in  the  name  of  a  democratic 
principle. 

During  the  perpetration  of  these  atrocities,  and  for 
several  days  afterwards,  the  officers  of  the  law  did 
nothing.  On  June  23,  three  clays  later,  the  Sheriff  and 
other  county  officials  announced  coolly:  "The  trouble 
is  over,  and  there  is  no  need  for  troops".  The  Sheriff 
himself  remarked,  "As  long  as  they  do  not  operate 
the  mines,  the  men  will  remain  peaceable".  As  if  a 
man  had  no  right  to  work,  and  as  if  it  were  not  the 
Sheriff's  duty  to  protect  him.  if  necessary,  when  he  went 
to  work!  The  Governor  of  the  State  telegraphed  to 
the  Sheriff:  "I  insist  on  prompt  action  and  impartial 
enforcement  of  the  law  .  .  .  Troops  are  being  held 
in  readiness".  But  as  the  Sheriff  did  not  ask  for  the 
assistance  of  troops,  none  were,  or  could  be  sent.  The 
Coroner's  jury  found  that  the  death  of  19  non-union 
men  was  due  to  "the  act,  direct  or  indirect",  of  the 
officials  of  the  coal  company ;  they  branded  the  butchered 
superintendent  a  murderer  because  it  was  alleged  that 
he  had  shot  one  of  the  attacking  mob. 

On  June  24  Senators  Myers  and  Bursum.  speaking 
before  the  Senate,  blamed  the  State  officials  for  their 
failure  to  uphold  the  law,  and,  more  specifically,  for 
allowing  either  side  to  take  the  law  into  their  own 
hands.  As  Senator  Myers  said:  "There  can  be  no 
free  America  as  long  as  American  citizens  cannot  work 
where,  when,  and  for  whom  and  at  whatever  price  they 
choose  without  seeking  the  consent  of  an  invisible  gov- 
ernment". It  is  clear  also  that,  as  soon  as  a  strike  or 
a  lock-out  is  called,  the  carrying  of  arms,  even  for  sport, 
should  be  placed  under  embargo.  If  the  local  authorities 
are  unwilling  or  too  weak  to  take  such  action,  then 
either  the  State  militia  or  Federal  troops  should  be 
utilized  for  the  purpose.  The  Constitutional  proviso 
(Amendment  II)  for  "the  right  of  the  people  to  keep 
and  bear  arms"  refers  to  "a  well  regulated  militia". 
Nobody  should  be  allowed  to  carry  arms  except  the 
officers  of  the  law.  The  hiring,  by  employers,  of  armed 
guards,  nominally  detectives,  really  ruffians  on  the  edge 
of  the  criminal  class,  is  a  bad  feature  of  strikes,  be- 
cause it  encourages  and  excuses  the  use  of  murderous 
weapons  by  the  men  on  strike.  To  acquiesce  in  such 
methods  is  to  flout  democracy  and  acknowledge  the 
failure   of    representative    government. 

It  is  announced  thai  the  Secretary  of  Labor,  after 
consultation  with  the  President,  has  declared  "that 
responsible  for  the  Southern  Illinois  mine  dis- 
orders should  be  prosecuted  to  the  fullest  extent  of  the 
law".  The  Administration  should  be  held  to  this  under- 
taking. It  is  more  important  to  enforce  the  law  than 
to  produce  coal;  it  is  more  essential  that  democratic 
government  be  honored  than  that  either  wages  or 
dividends  be  increased. 
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Revision  of  the  Mining  Law 

The  Mining  Scout  and  the  Prospector 
The  Editor: 

Sir — My  attention  has  been  directed  to  the  recent 
examination  of  Horace  V.  Winchell  by  Representative 
Rhodes,  chairman  of  the  Mines  and  Mining  Committee, 
as  published  under  "News  from  Washington"  in  your 
issue  of  June  24. 

There  is  too  much  food  for  discussion  in  the  several 
questions  and  answers  to  undertake  a  general  criticism 
at  this  time;  one  point  merits  immediate  consideration. 
As  a  side  remark,  preliminary  to  the  point  in  mind, 
it  strikes  me  that,  in  legal  parlance,  the  questions  are 
rather  "leading."  Also,  in  his  reply:  "Numerically,  so 
far  as  I  have  any  record  of  their  views,  the  pros- 
pector is  multitudinous  (my  italics).  ..."  Mr. 
Winchell's  answer  is  noticeably  inconsistent  with  his 
effort  to  prove  that  prospectors  are  a  class  of  the  past. 
Mr.  Winchell  admits  that  the  prospector  still  is  "mul- 
titudinous," and  we  must  recognize  the  fact,  that  ivere 
there  a  market  for  "prospects,"  or  even  for  partially 
developed  mines,  there  are  a  great  many  others  who 
would  take  the  field,  prospecting. 

To  the  point  in  mind.     Mr.  Winchell's  answer: 

"There  are  within  my  acquaintance  perhaps  twenty  ex- 
ploration companies  who  have  raked  this  country  north, 
south,  east  and  west,  from  Alaska  to  the  Rio  Grande, 
searching  for  more  mining.  They  started  with  the  deter- 
mination to  examine  everything  and  anything  anybody 
could  put  up  to  them  with  a  chance  of  discovering  some 
mineral,  but  have  been  unable  to  find  anything." 

"Determined  to  examine  everything  and  anything 
anybody  could  put  up  to  them."  What  does  "anybody" 
put  up  to  them?  Perhaps  I  meet  as  many  of  the 
"scouts"  and  "field  men,"  representing  these  "twenty 
exploration  companies,"  who  pass  through  this  section, 
as  any  one  man  does.  In  answer  to  the  above  question, 
let  me  ask:  Who  is  anybody?  "Anybody"  is  not 
the  prospector.  Too  often  "anybody"  is  some  "tin-horn" 
promoter  who  hangs  about  the  "mining  hotel"  of  the 
town ;  who  has  an  option,  or  can  get  an  option  on  some 
"prospect"  at  a  low  figure,  hold  on  to  it  indefinitely 
without  obligation  to  make  improvements,  or  develop, 
provided  he  can  put  such  a  deal  over  on  some  pros- 
pector. He  generally  doubles  or  trebles  the  option 
price,  in  offering  it. 

Does  "anybody"  know  whom  these  "field  men"  rep- 
resent? Does  "anybody"  know  these  "exploration  com- 
panies," their  standing,  their  head  offices,  what  they 
want,  where  to  find  them,  who  is  back  of  them, 
financially? 

As  a  matter  of  fact,  the  average  prospector  is  at 
his  job  in  the  hills,  or  working  at  some  neighboring 
mine  or  ranch  for  a  grub-stake.  There  are  numerous 
prospectors  today.  We  do  not  always  find  them  in  the 
hills,  on  their  prospects,  or  loafing  about  old  mining 
camps.  True,  one  may  find  only  "one  or  two  or  three 
in  camp,"  these  days.     Camp  conditions  have  changed, 


old  social  conditions  vanished,  but  the  prospector  is  in 
the  hills  just  the  same. 

As  to  the  "scout,"  the  "field  man,"  for  these  ex- 
ploration companies,  who  is  he?  How  familiar  with 
the  territory  to  which  he  is  assigned?  What  is  his 
average  age?  What,  his  familiarity  with  "prospectors," 
their  attitude,  their  temperament?  Where  does  he  get 
his  dope,  on  which  to  start  "investigation"  into  what 
"anybody"  has  put  up  to  him? 

In  the  first  place,  he  is,  I  venture,  a  young  graduate 
engineer,  lacking  in  practical  field  experience,  with  lit- 
tle, more  likely  no  operating  experience,  inexperienced 
in  the  wilds  and  immature  in  his  practical,  mining 
geology,  observation  and  deductions;  he  has  been 
trained  to  guard  against  "salting"  and  his  mind  has 
been  steeped  with  suspicion  against  "everything  and 
anything  anybody  could  put  up  to  him."  He  does  not 
approach  the  work  with  a  spirit  that  inspires  the  con- 
fidence of  the  average  prospector,  or  "mining  man," 
should  either  cross  his  trail. 

"The  scout"  is  generally  assigned  to  some  section  of 
the  west,  "from  Alaska  to  the  Rio  Grande,"  of  which 
perchance  he  never  heard,  in  a  technical  way.  He  heads 
for  the  "mining  center,"  listens  in  on  mining  talk  and 
hears  of  this  and  that  mine  (?),  or  promotion,  gets  a 
line  on  it,  and  others  of  the  same  class  and  starts  out, 
in  his  auto,  to  investigate  what  "anybody"  has  put  up 
to  him.  These  classical  propositions  are,  ninety-nine 
times  out  of  one  hundred,  some  notorious  proposi- 
tion which  has  gained  publicity  from  repeated,  wild  at- 
tempts at  promotion,  the  "high  spots"  in  all  mining 
sections.  One  might  think  that,  with  these  as  start- 
ing points,  he  would  get  into  touch  with  something 
in  their  vicinity.  He  does  not;  his  schedule  is  prear- 
ranged, to  a  large  extent,  and  he  replies,  "My  time  is 
limited,"  should  "anybody"  suggest  that  he  look  at 
something  "oft  the  line." 

As  suggested  above,  the  real  prospector  is  not  loaf- 
ing around  the  hotel  towns,  so  does  not  see  the  "scout." 
The  prospector  is  obliged  in  these  times  to  work  for  a 
grub-stake;  whereas,  in  the  earlier  days,  some  enter- 
prising local  merchant,  banker  or  capitalist  was  ready 
to  grub-stake  him.  The  "scout"  fails,  utterly,  to  make 
contact  with  the  prospector. 

There  are  resident  engineers  and  reputable  "min- 
ing men"  in  most  sections,  who  are  familiar  with  the 
boys  in  the  hills  and  what  they  have  in  their  pros- 
pects. The  "scout"  may  come  in  contact  with  men 
of  this  class.  But,  what  incentive  is  there  to  give  of 
their  time,  their  years  of  investigation,  of  effort  and 
expense,  to  a  traveling  "scout"  for  an  unknown  "ex- 
ploration company,"  on  his  mere  word  that  he  repre- 
sents some  such.  Invariably,  the  "scout"  is  reticent 
as  to  who  is  "back  of  him."  This  is  why  "they  have 
been  unable  to  find  anything."  The  system  is  wrong,  is 
futile.    But  that  is  another  story. 

The  revision  of  the  mining  laws  is  imperative,  in 
the  interest  of  the  investor  and  the  public,  as  well  as 
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in  the  interest  of  conservation  of  expenditures  and  of 
the  resources  of  the  country.  Fundamentally,  the  extra- 
lateral  right  must  be  abolished.  There  is  not  today, 
and  never  was,  any  excuse  for  a  freak  title  such  as 
afforded  under  the  present  law. 

There  is  no  rational  reason  for  truckling:  to  the 
"big  location"  of  British  Columbia  or  the  "little  loca- 
tion" of  Mexico.  This  is  the  United  States.  We  have 
been  accustomed  to  the  20-acre  mining  claim  as  the 
unit.  Fortunately  it  fits  closely  with  the  "legal  sub- 
divisions" of  the  land  surveys. 

There  is  no  valid  reason  why  a  prospector  can  not 
find  "Government  corners"  as  easily  as  the  timber 
cruiser,  the  land  looker,  the  homesteader,  or  the  man 
hunting  out  coal  and  oil  lands,  under  the  Government 
surveys.  These  corners  can  be  more  readily  found  than 
the  average  "location  corner,"  as  put  up  according,  or 
not  according,  to  law,  by  the  average  prospector. 

There  is  no  reason  why  the  mineral  lands  of  the 
people  should  not  be  dispensed,  under  the  General  Land 
Office,  just  as  is  a  homestead,  a  desert  entry,  a  coal 
claim,  or  any  other,  legal  subdivision  of  the  Govern- 
ment lands ;  recorded  in  the  same  manner,  and  save  the 
cost  of  survey,  advertising  and  platting.  In  unsurveyed 
areas,  let  the  same  course  be  pursued  as  in  a  squatter's 
right,  locating  with  the  points  of  the  compass,  north- 
south  and  east-west,  pending  adjustment  when  the  sur- 
veys are  made.  The  most  of  the  Government  land  is 
now  surveyed,  and  work  on  the  balance  is  making  good 
headway,  even  in  the  rugged,  mountain  sections.  The 
majority  of  mines  are  not  in  the  most  rugged  sections, 
as  some  would  have  us  believe. 

To  carry  out  the  above  suggestion  it  will  be  essential 
to  modify  the  rules  and  regulations  of  the  General 
Land  Office  as  applying  to  mining  locations.  But  there 
is  no  necessity  of  going  to  extremes,  such  as  imposed 
in  the  bfll  drafted  by  the  Ingalls  Committee.  Don't 
hurry.  We  have  waited  years  for  a  mining  law  and 
better  wait  a  few  months  more  than  to  be  saddled 
with  most  of  the  onerous  conditions  imposed  by  that 
bill. 

It  is  imperative  that  location  (filing")  be  permitted 
without  "discovery."  This  is  so  with  coal  lands  and 
with  oil  lands.  There  can  be  no  valid  objection  to  such  a 
provision;  in  fact  it  is  essential  to  the  development  of 
our  mineral  resources,  as  yet  not  much  more  than 
scratched.  Under  the  present  law,  it  is  often  necessary 
for  the  prospector  or  the  agent  of  an  exploration  com- 
pany to  perjure  himself,  as  on  the  deposits  of  Bisbee, 
Ariz.,  Tintic,  Utah,  and  in  other  camps  of  the  west,  in 
order  to  open  up  what  have  proven  immensely  valua- 
ble ore  deposits. 

Why  should  the  Government  impose  upon  the  citi- 
zen the  necessity  of  committing  perjury,  in  order  to 
develop  our  resources? 

As   to   the  tenure  of  holding,   while   prospecting,   it 

is  a  matter  for  careful  consideration  and  investigation. 

The  argument  on  which  are  based  the  terms  and    • 

payment-:    of    the   proposed    new    law,    namely,   that    the 

■"   no   longer  exists,    is   absolutely    fallacious. 

tie'  chance  to  market   his  mines,   it   will  be  found 

that  there  ind,  by  the  same  token, 

II  be  many  more  to  enter  the  field. 

I  do  i  b  discussing  the  rental 

saying  that   they   are   not    right;    that    they   ate   n 

proved  men  of  the  mining  sections  and 

■  t    only    tii.'    impractical    proapecting-exploi 

companies  which  are  trying  to  wok  out  their  own 


stitution  in  place  of  the  prospector  and  the  small,  in- 
dividually, personally-interested,  prospecting  syndicates, 
throughout  the  mining  districts.  The  exploration  com- 
pany can  not  do  it.  Why?  Simply  because,  in  the  last 
analysis,  they  have  to  fall  back  on  the  man  in  the  hills 
for  their  starting  point.  Give  him  a  chance,  a  market 
for  his  discovery,  or  his  partially  developed  mine,  and 
any  one  who  has  the  money  and  really  wants  a  mine, 
will  have  no  trouble  in  finding  it,  anywhere  from 
"Alaska  to  the  Rio  Grande." 

Under  "Discussion,"  in  the  same  issue  of  the  Engi- 
neering and  Mining  Journal-Press,  Mr.  Van  Wagenen 
takes  Mr.  Brunei  to  task  on  "Dealing  with  Prospectors." 
Mr.  Van  Wagenen  is  absolutely  right. 

In  closing  let  me  urge  the  substitution  of  the  half 
of  the  legal  subdivision  of  forty  acres,  that  is,  twenty 
acres,  as  the  unit  mining  claim;  let  it  be  described 
as  any  other  legal  subdivision  is  described,  without 
the  necessity  of  survey  for  patent.  Let  this  be  filed 
upon,  recorded  and  the  patent  be  granted  as  in  the  case 
of  any  and  all  other  Government  lands.  Let  the  pros- 
pector have  the  right  of  location  without  discovery  and 
with  reasonable  restrictions  as  to  time  and  work  in 
which  to  make  a  discovery,  with  additional  time,  upon 
discovery,  for  development  work.  Allow  him  addi- 
tional claims  covering  the  dip  of  his  vein,  lode,  deposit, 
bed  or  mineral  occurrence,  just  as  the  mining  companies 
of  the  Michigan  copper  range  bought  lands  over  the 
dip,  where  the  lodes  run  northeast-southwest  and  dip  at 
35  to  40  deg.  from  the  horizontal — the  most  extreme 
situation  to  be  met.  Similar  conditions  exist  through- 
out the  West,  beside  those  involving  deposits  of  ore, 
in  limestone,  which  never  show  at  the  surface. 

Let  the  provisions  for  work  to  be  done,  necessary  to 
patent,  the  price  per  acre,  etc.,  remain  as,  or  nearly  as 
they  are.  A  time  limit,  after  discovery  and  the  neces- 
sary work  has  been  done,  should  be  set,  within  which 
to  proceed  to  patent.  This  will  redound  to  the  benefit 
of  prospecting  and  the  development  of  the  country's 
mineral  resources.  The  present  law,  permitting  $100 
worth  of  work,  year  after  year,  ties  up  the  country, 
keeps  prospectors  off  and  suppresses  development. 

Give  the  "multitudinous"  prospector  and  small  pros- 
pecting capital  a  chance — a  market  for  the  result  of 
their  efforts.  The  "twenty  exploration  companies."  by 
Mr.  Winchell's  admission,  are  a  failure. 

Helena,  Mont.  L.  S.  Ropes. 

♦ 

Antimony  Oxide 
The  Editor: 

Sir — In  a  recent  issue  of  Engineering  and  Mining 
Journal-Press  we  were  interested  to  read  an  article  on 
antimony  oxide,  which  is  described  as  a  new  Australian 
BUbstitute  for  white  lead.  The  article  is  liable  to  give 
readers  the  impression  that  the  importation  of  oxide  of 
antimony  for  this  purpose  is  a  new  venture.'  This. 
however,  is  hardly  the  case,  as  Messrs.  Coohson  8 
for  whom  we  are  United  States  selling  agents,  have  been 
importing  large  quantities  into  this  country  for  the  past 
three  yean.  This  oxide  is  made  in  England  and  mar- 
keted by  us  tinder  tic  trade  name  of  "Timonox,"  and 

We  Can  safely  say  it   has  passed  the  experimental  Bl 

as  it  is  being  imported,  in  commercial  quantities,  by 

d   of   the   large   paint    and   varnish    houses    in   this 

country. 
New  York  i  Edward  Hii  l's 

i   from  th«  'n 
in,  ni  of  ii"    London  Timet. 
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General  view  of  San  Pedro,  Guanacevi,  looking  east  from  Soto  Hill 


The  Camp  of  Guanacevi 

Much  of  Noted  District's  Patented  Area  Still  Unexplored,  Despite 
Production  of  Over  Half  Billion  Pesos  to  Date  — Present  Workable 
Limit  450  Ft.— Cheaper  Power  and  Rail  Communications  Needed 

By  Alberto  Terrones  Benitez 


THE  CAMP  of  Guanacevi  is  situated  in  western 
Durango  on  the  eastern  slope  of  the  Sierra 
Madre.  The  topography  of  the  district  is  rugged, 
the  altitude  varying  from  1,900  to  2,600  m.  above  the 
sea.  Guanacevi  proper  forms  the  eastern  and  lower 
end  of  the  camp,  and  San  Pedro  the  western  and  upper 
end.  The  country  is  crossed  by  the  Guanacevi  River, 
running  from  west  to  east,  with  its  many  tributary 
arroyos.  The  climate  is  temperate  and  healthful.  The 
rainy  season  begins  in  June  and  ends  in  October,  the 
rest  of  the  year,  except  December  and  January,  being 
dry. 

The  history  of  the  camp  has  been  traced  as  far  back 
as  1616,  when  the  Tepehuan  Indians  revolted  and  killed 
three  missionaries,  Ludovicus  Hieronimus,  Johanes 
Fontes,  and  Johanes  del  Valle,  at  a  place  called  El  Zape. 
By  that  time  Guanacevi  was  already  famous  as  a 
mining  camp  and  had  attracted  the  attention  of  the 
adventurer  Spaniard.  In  his  trip  across  Mexico, 
Humboldt  visited  it.  His  companion,  J.  Bautista  Patoni, 
decided  to  remain  in  the  camp,  where  he  worked  at  the 
Nuestra  Senora  mine,  among  others;  the  house  where 
he  lived  is  still  called  "La  Patonena." 

Production  Worth  Over  Half  Billion  Pesos 

Official  statistics  show  that  from  1836  to  1906  the 
camp  produced  ores  to  the  value  of  500,000,000  pesos; 
from  1906  to  date,  despite  the  unsettled  conditions, 
its  output  has  been  worth  nearly  10.000,000  pesos.  One 
ton  of  ore  from  the  Barradon  oreshoot,  in  one  of  its  big 
bonanzas,  was  worth  $60,000,  just  for  the  gold  contents. 

The  maximum  area  ever  patented  was  4,000  per- 
tenencias,  forming  about  1,500  claims.  At  present  there 
are  1,124  claims  that  have  been  denounced,  their  titles 
not  being  issued  as  yet.  They  are  being  paid  on  nearly 
800  patented  claims. 

The  camp  is  almost  virgin;  only  one-fourth  of  the 
patented  area  has  been  explored  and  developed.    Taking 


in  consideration  the  present  improved  means  of  explora- 
tion and  development,  and  the  new  treatment  processes, 
the  camp  has  the  same  outlook  as  100  years  ago.  It 
has  been  affected  by  the  general  financial  depression. 

From  Guanacevi  to  the  nearest  railroad  terminals 
the  distances  are:  To  Tepehuanes  (via  Durango- 
Torreon)  95  km.;  to  Rosario  (via  Parral-Jimenez)  115 
km.;  and  the  Paraje  Seco  (Parral  &  Durango  narrow- 
gage),  120  km.  From  New  York  the  camp  may  be 
reached  in  about  a  week. 

As  to  natural  resources,  there  is  water  enough  for 
all  necessities.  Pine,  oak,  and  cedar  grow  abundantly 
in  the  mountains  near-by.  The  ranches  around 
Guanacevi  supply  the  camp  with  plenty  of  corn,  beans, 
cattle,  dried  meats,  and  lard.  Vegetables  and  fruit 
trees  are  grown  in  the  camp  itself.  Other  foodstuffs 
and  drygoods  are  shipped  from  Parral  or  from  Durango. 
Banking  facilities  have  been  accorded  to  all  important 
mining  operators  by  Juan  Leautaud's  firm  in  the  city 
of  Durango. 

The  visible  foundation  of  the  Guanacevi  geological 
structure  appears  to  be  a  conglomerate  or  old  lake-bed 
formation,  folded  in  an  anticlinal  shape  and  protruding 
in  the  center  of  the  camp.  This  is  held  by  some  to  be 
a  breccia,  though  others  consider  it  a  conglomerate. 
Overlying  this  are  Tertiary  eruptive  andesitic  flows,  cov- 
ering most  of  the  camp.  These  flows  were  subsequently 
cut  by  intrusive  dacite  dikes  which  outcrop  on  top  of 
nearly  all  the  Guanacevi  hills. 

One  part  of  the  andesite  is  brecciated  and  unaltered, 
and  reaches  its  maximum  depth  in  the  eastern  part  of 
the  camp  (Guanacevi  proper)  ;  the  other  portion,  which 
is  kaolinized,  appears  in  the  upper  part  of  the  camp 
(San  Pedro).  Overlying  the  andesitic  flows  is  found 
the  rhyolite,  the  most  recent  rock  in  the  camp. 

At  the  contact  of  the  conglomerate  and  the  andesite 
have  been  found  the  richest  orebodies  in  the  cam?. 
Paralleling  the  contact  the  andesite  was  fractured  and 
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the  fractures  subsequently  were  mineralized  (Soto, 
Nuestra  Senora,  Sirena,  Barradon,  and  Paleros  veins). 
The  San  Pedro  andesite,  wherever  the  feldspar  has 
been  kaolinized,  constitutes  valuable  ground.  The  veins 
in  the  conglomerate,  away  from  the  contact,  are  of  no 
importance.  The  Guanacevi  andesite  occurs  in  three 
forms,   brecciated,   acid,   or   basic.      The   richest   veins 


vein  systems  in  the  camp  appear  to  converge  toward 
the  southeast. 

The  veins  are  generally  those  of  the  replacement 
type,  the  matrix  being  quartz  and  silicified  andesite, 
carrying  silver,  with  subordinate  values  of  gold,  copper, 
and  lead.  The  principal  silver  mineral  in  the  camp 
is  stephanite,  though  a  few  of  the  veins  carry  argentite 


Left.     Geological  section  along  line  A — B  on  map  on  opposite  page.     Right.    Section  along  line  C 


are  found  in  the  acid  andesite;  in  the  basic  (dark  brown 
or  purple)  andesite  the  veins  are  barren.  The  rhyolite 
tuff  marks  the  ends  of  the  mineralized  country,  which 
covers  an  area  of  4,800  hectares  or  11,856  acres. 

The  orebodies  at  Guanacevi  may  be  classified  as  veins, 
blankets  {mantas),  and  pockets  (bolsas).  The  veins, 
of  which  there  are  several  systems,  each  system  con- 
stituting an  important  zone  of  fracture,  strike  north  10 


in  major  quantities,  as  for  example,  the  Predilecta, 
Aguaje,  and  Mexicana.  The  rich  bonanza  shoots 
(clavos)  contain  proustite,  pyrargyrite,  and  native  sil- 
ver. Copper  ore  (bornite)  is  found  in  the  Paleros- 
Verde  veins.  The  Buena  Fe  group,  near  San  Pedro,  is 
noted  for  the  large  quantity  of  sphalerite  (metal 
chivoso),  which  is  barren  of  values.  Manganese  ores 
(pyrolusite    and    rhodonite)    are    found   at    the    Santa 


Geological  section  along  line  E — F  on  map  on  opposite  page 


deg.  west  on  the  average,  and  generally  dip  to  the  east ; 
they  are  undoubtedly  the  most  important  orebodies.  The 
blankets,  noted  for  their  high-grade  ores,  are  found 
along  the  conglomerate-andesite  contact.  The  pockets, 
of  varying  form,  are  ordinarily  found  in  the  conglom- 
erate. These  two  latter  types  of  orebodies  have  been 
exploited  only  in  the  rich  San  Pedro  mines.     All  the 


Cruz,  Garibaldi,  and  Predilecta  mines.  In  San  Pedro 
the  veins  traverse  a  soft,  grayish  or  white  kaolinized 
andesite,  whereas  in  Guanacevi  proper  they  cut  through 
a  greenish  andesitic  breccia.  The  vein  material  in  San 
Pedro  is  soft,  especially  at  the  contact;  and  that  of 
Guanacevi  is  hard,  because  the  matrix  carries  more 
silica. 
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As  regards  their  mineral  composition,  the  orebodies 
may  be  classified  as  cupriferous  and  non-cupriferous, 
their  character  being  influenced  by  the  geological  depth 
at  which  they  were  originated.  Veins  in  eastern 
Guanacevi,  which  down  to  the  explored  horizon  cut 
through  brecciated  andesite,  contain  a  quantity  of  cop- 
per carbonate,  chalcopyrite,  and  erubescite  (bornite); 
these  minerals  are  not  found  in  the  veins  where  the 
country  rock  is  plain  andesite  or  conglomerate.  In  gen- 
eral terms,  it  may  be  stated  that  the  eastern  Guanacevi 
region  is  rich  in  copper  and  lead,  the  silver  and  gold 
values  not  being  high;  the  central  region  is  rich  in  gold, 
some  of  the  mines  producing  high-grade  silver  ores; 
and  the  western  region  (San  Pedro)  is  rich  in  silver 
but  poor  in  gold. 

Workable  Depth  at  Present  450  Ft. 

At  a  depth  of  150  m.  the  veins  become  too  poor  to 
be  worked  under  the  present  circumstances.  This  im- 
plies that  the  enriched  zone  is  not  deeper  than  450  ft. 
As  a  rule,  workings  in  the  developed  mines  have  been 
stopped  at  the  primary  sulphide  zone.  With  the  present 
available  means  of  exploitation,  treatment  processes, 
and  sources  of  power,  no  attempt  has  been  made  to 
develop  the  mines  below  the  enriched  zone.  High-grade 
shoots,  as  an  exception,  have  been  found  in  the  Chamole 


Flotation  plaint,  Soto  mill,  Smi  Pedro,  Guanacevi 

and  Barradon  mines  at  a  depth  of  1,000  ft,  there  being 
do  evidence  that  these  mini's  have  i »« •*- 1 1  bottomed. 

The  famotU  bonanza  mini's  are:  Soto.  N'ui'va  Austra- 
lia, Mexicans,  Barradon.  Sirena,  chamole.  Capoaaya, 
San  Jose,  Arianena,  Predilecta,  and  Desengano. 

The  oldest  mines  are:  Sirena,  Barradon,  QuebradlUa, 
Capoaaya,    Santa    Cruz.    Soledad,    Chamole,    Nueatra 

Senora.  Aguaje,  and  Soto.  As  a  general  rule,  all  the 
mines  make  water,  this  more  abundantly  in  San  Pedro. 


Silver  values  per  metric  ton  vary  from  80  kg.  to  500 
g.  The  gold  content  varies  from  1  kg.  to  4  g.  The 
minimum  shipping  grade  at  present  is  4  kg.  of  silver 
per  ton,  and  about  25  per  cent  lead  and  10  per  cent 
copper.  Milling  ore  is  not  lower  than  500  g.  of  silver 
per  ton. 

The  capacity  of  the  camp  (by  vein  systems)  has  been, 
on  an  average,  as  follows :  Paleros  system,  200  tons  per 
day;  average  grade  1.5  kg.  silver.  6  g.  gold,  5  per  cent 
copper  and  8  per  cent  lead.  Rosario-Sirena  system.  200 
tons  per  day;  average  grade  2  kg.  silver  and  6  g.  gold. 
Nuestra  Senora-Chamole  system,  200  tons  per  day; 
average  grade  1.5  kg.  silver  and  6  g.  gold.  Trigueros- 
Predilecta  system,  200  tons  per  day;  average  grade  2 
kg.  silver  and  5  g.  gold.  Santa  Cruz-Serrano  system, 
400  tons  per  day;  average  grade  2  kg.  silver  and  5  g. 
gold.  San  Pedro  system,  300  tons  per  day;  average 
grade  4  kg.  silver  and  4  g.  gold.  Total,  1,500  tons  per 
day. 

As  stated  before,  only  one-fourth  of  the  patented  area 
has  been  explored  and  developed;  by  developing  the  rest 
of  the  camp  the  above-stated  output  could  be  increased 
possibly  to  twice  as  much.  Assuming  that  the  camp  be 
worked  at  its  maximum  capacity,  its  life  would  not  be 
less  than  twenty  years. 

Few  Mines  Developed  Systematically 

The  only  mines  where  development  has  been  car- 
ried on  systematically  are  the  Paleros,  Soto,  Predilecta. 
Barradon,  Aguaje,  and  Garibaldi.  The  rest  have  been 
worked  under  the  gambuzino  plan  (by  contractors). 
Hand  drilling  is  most  commonly  practiced.  Air  drills 
have  been  employed  only  in  the  Soto  mine.  All  the 
mines  are  equipped  with  steam  power  plants  which  burn 
wood. 

The  only  mills  in  good  condition  are  the  Soto  mill 
(concentration,  flotation,  and  cyanidation),  capacity  250 
tons  per  day;  the  San  Rafael  mill  (concentration,  flota- 
tion), capacity  25  tons  per  day;  and  the  Anita  mill 
(concentration,  flotation,  and  cyanidation),  capacity  86 
tons  per  day.  Generally,  the  old  stamps  have  been  dis- 
carded in  the  camp  and  ball  mills  substituted. 

The  mills  in  ruins  are  the  Wilson,  Rosario,  Capusaya, 
Trigueros,  Barradon,  Arianena,  Santa  Elena,  Coloradas, 
Chamole,  and  Casas. 

In  olden  times,  ores  were  smelted  at  Capusaya, 
Sirena,  and  Trigueros;  but  the  only  things  left  of  the 
smelters  are  the  smokestacks. 

Flotation  Will  Make  Large  Tonnage  Available 

On  the  dumps  and  in  the  upper  zones  of  nearly  all 
the  veins  there  is  an  enormous  tonnage  of  oxidized 
ores  that  could  be  treated  at  a  profit  by  cyanidation.  As 
already  explained,  the  great  bulk  of  the  vein  material 
consists  of  pore  .sulphides,  and  is  well  suited  for  the 
llotation  process.  In  view  of  this  fact,  some  of  the 
mills  have  been  equipped  for  both  of  these  pro© 
the  combination  of  which  works  well  in  the  camp. 

Under  past  and  present  economic  conditions  only 
enriched   oreshoots   could    tie    worked    profitably.     A? 

already  stated,  the  enriched  /.one  at  Guanacevi  has  an 
average  depth  of  800  ft.;  the  deeper  primary  sulphide 
Bone  is  too  poor  to  lie  wmked  profitably  under  existing 
conditions.  With  electric  power  and  transportation 
facilities,  available  depths  could  lie  worked  at  a  profl< 
bekmv  the  enriched  zones,  provided  improved  treatment 
processes  were  introduced.  As  regards  cost,  the  power 
problem  is  of  vital  Importance  in  the  camp,  and  will  be 
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Fanny  mill,  Guanacevi 

discussed  further.  In  short,  it  may  be  said  that  the 
camp  has  great  possibilities  under  improved  economic 
conditions — namely,  cheap  power  and  railroad  com- 
munication. 

The  mill  extraction  ranges  from  75  to  85  per  cent. 
The  flotation  cost  should  be  reduced  by  installing  larger 
mills.  The  present  power  cost  is  out  of  proportion : 
Steam  engines  are  used,  burning  cord  wood,  the  price  of 
which  now  is  $12.50  Mexican  per  cord  and  is  increasing 
every  day.  The  cost  of  power  in  many  operations  is  as 
much  as  50  per  cent  of  the  actual  treatment  cost. 

On  an  average,  mining  is  cheaper  in  San  Pedro  than 
in  Guanacevi.  Pumping  and  timbering  expenses  are 
higher  in  San  Pedro,  owing  to  the,  fact  that  the  mines 
make  more  water  and  the  country  rock  is  softer,  but 
to  compensate  for  this,  only  a  small  amount  of  explo- 
sives is  used  and  hardly  any  drilling  is  needed.  In 
Guanacevi  proper,  the  country  rock  and  the  vein  mat- 
ter are  extremely  hard. 

Power  Cost  Hampers  Operations 

One  of  the  reasons  why  Guanacevi  has  not  attracted 
the  attention  it  deserves  is  the  high  cost  of  power.  Up 
to  the  present,  the  only  available  source  of  power  has 
been  the  steam  engine,  burning  cord  wood.  The  price 
of  wood  is  12.50  pesos  per  cord  in  the  dry  season,  and 
goes  up  to  20  pesos  in  the  rainy  season.  So  far,  the 
timber  has  been  cut  for  a  radius  of  fifteen  miles,  and 
this  makes  the  price  of  wood  higher  and  higher  every 
year.  Wood  has  to  be  stored  during  the  dry  season 
(from  January  to  June),  as  sometimes,  even  when  pay- 
ing 20  pesos  per  cord  or  more,  it  is  impossible  to  find 
freighters  during  the  rainy  season.  These  circum- 
stances complicate  the  power  question  to  such  an  extent 
that  the  resumption  of  activity  in  the  camp  is  not  advis- 
able, unless  the  mine  operators  turn  to  a  cheaper  and 
more  reliable  source  of  power.  The  present  cost  of 
developing  a  horsepower  is  from  400  to  500  pesos  per 
year. 

Gas  plants  would  also  bring  down  the  power  cost  to 
at  least  50  per  cent  of  what  it  is  now.  The  price  of 
charcoal  is  25  pesos  per  ton,  and  for  a  radius  of  fifty 
miles  there  is  plenty  of  oak  to  be  had.  The  cost  of 
producing  power,  at  the  present  price  of  cord  wood,  for 
a  steam  plant  generating  475  b.hp.,  or  approximately 
4,000,000  hp.-hr.,  would  be  240,000  pesos,  or  6c.  Mexican 
per  hp.-hr.    With  a  gas  plant  using  charcoal,  the  cost  of 


the  same  power  should  be  140,000  pesos,  or  3Jc.  Mexican 
per  hp.-hr. 

There  are  hundreds  of  veins  in  the  camp;  dozens 
have  produced  bonanzas  and  contain  a  large  tonnage  of 
low-grade  ores.  With  the  event  of  cheaper  power, 
Guanacevi  would  possibly  rival  the  Santa  Barbara  and 
the  Parral  mining  camps. 

Power  might  also  be  obtained  by  extending  the  Con- 
chos  power  line  from  Parral  to  Guanacevi.  The  im- 
mediate consumption  would  probably  be  not  less  than 
900  hp.  per  year.  The  power  company  would  undoubt- 
edly hesitate  in  making  the  investment,  but  it  would 
probably  pay  the  operating  companies  at  Guanacevi  to 
finance  the  enterprise. 

Rail  Communications  Needed 

Freighting  is  regularly  done  from  Guanacevi  to 
Tepehuanes  by  wagons,  mules,  and  burros,  the  rates 
being  from  30  to  40  pesos  per  ton.  Freight  could 
also  be  handled  by  mules  and  burros  through  either  the 
Rosario  or  Paraje-Seco  terminals  at  a  cost  of  30  pesos 
per  ton.  The  maximum  capacity  of  a  wagon  is  two 
tons.  Mules  can  easily  carry  up  to  150  kg.,  and  burros 
not  over  90  kg.  The  roads  are  not  in  good  condition, 
but  the  Soto  Mines  Co.,  which  is  operating  at  San 
Pedro,  has  succeeded  in  running  a  Ford  automobile  on 
the  Tepehuanes  road,  making  the  trip  in  six  hours.  On 
horseback  or  on  coach  one  day  and  a  half  are  required 
to  reach  Tepehuanes,  and  about  the  same  time  to 
Rosario. 

The  mine  products  are  shipped  to  the  various  smelters 
at  Asarco,  Torreon,  Chihuahua,  El  Paso,  Monterrey,  and 
Aguascalientes.  The  railroad  freight  rates  are  figured 
on  the  assumption  that  every  ton  of  ore  or  concentrates 
is  worth  50  pesos,  final  settlement  depending  on  the 
smelter  liquidation. 

When  the  International  R.R.  Co.  first  laid  out  the 
line  to  the  north  of  the  city  of  Durango,  it  was  intended 
to  build  the  road  as  far  as  Guanacevi,  but  for  some 
unknown  reason  the  company  stopped  construction  at 
Tepehuanes.  At  a  later  date,  the  line  from  Tepehuanes 
to  Guanacevi  was  relocated  by  F.  A.  Andros,  chief 
engineer  of  the  Mexico  Western  Ry.  Co.  (formerly 
Nazas  Valley  &  Pacific  R.R.  Co.). 


San  Rafael  mill,  Guanacevi 
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The  railroad  engineers,  in  figuring  the  volume  of 
traffic,  referring  to  the  ores  ready  for  freighting  at 
Guanacevi,  presented  the  following  data  ( Feb.  5,  1918) : 

Metric  Tons 

Shipping  ores    31,500 

Concentrates  from  tailings    24,500 

Concentrates  from  dumps    245,000 

Ores  in  sight,  ready  for  shipment 300,000 

Total   ready  tonnage 601,000 

According  to  the  report  of  the  chief  engineer  of 
construction  of  the  Mexican  National  Railways  (Feb.  5, 
1918),  one  of  the  reasons  why  he  recommended  the 
construction  of  the  railroad  to  Guanacevi,  was  "Because 
the  construction  of  this  extension  is  a  very  important 
factor  for  the  development  of  our  transportation  sys- 
tem, bringing  into  activity  some  of  the  richest  regions 
of  this  country,  which  would  otherwise  remain  unex- 
plored and  undeveloped." 

A  timber  company  owns  the  Parral  &  Durango  nar- 
row-gage railroad  that  starts  from  Parral  to  the  west 
and  runs  into  the  State  of  Durango  as  far  as  Paraje 
Seco,  seventy  miles  from  Guanacevi.  This  road  has 
been  located  to  San  Pedro,  Guanacevi,  transversing  the 
timber  lands  in  the  Sierra  Madre. 

Guanacevi  Presents  an  Opportunity 

In  concluding,  it  may  be  said  that  the  Guanacevi 
mining  camp  is  still  in  its  early  stage  of  development. 
Up-to-date  methods  of  mining  and  treatment  have  not 
been  regularly  employed  in  the  camp.  The  camp, 
moreover,  has  been  deeply  affected  by  the  general  finan- 
cial depression.  Resumption  of  operations,  however,  is 
not  advisable  unless  cheaper  sources  of  power  are  in- 
troduced. Railroad  communication  would  also  be  a  vital 
factor  for  the  development  of  Guanacevi.  Taking  into 
consideration  the  extent  of  the  camp,  its  interesting 
geology  and  strong  mineralization,  with  electric  power 
and  railroad  communication  the  scale  of  operations 
would  probably  equal  that  of  Parral,  with  a  minimum 
life  of  twenty  years.  It  should  be  noted,  also,  that 
cyanidation  and  flotation  are  the  treatment  processes 
most  fitted  for  Guanacevi  ores. 

The  Mexican  government  is  well  disposed  to  encour- 
age mining  in  this  country. 


Oregon  Metal  Mines  Have  Light  Output 

The  conditions  in  metal  mining  in  Oregon  are  by 
no  means  satisfactory  at  present,  according  to  Charles 
G.  Yale,  of  the  U.  S.  Geological  Survey,  as  several  of 
the  most  important  properties  continue  closed  or  have 
materially  restricted  operations.  The  receipts  of 
bullion  from  Oregon  at  the  I'.  S.  Mint  at  San  Francisco, 
smelters,  and  refineries  for  the  first  six  months  of  1922 
amounted  to  $171,074  in  gold  and  $2.11?,  in  silver, 
which  is  a  decrease  in  gold  of  $101,979  and  in  silver  of 

I  from  the  receipts  for  the  first  six  months  of 
1921.  These  figures  do  not.  of  course,  show  all  the 
gold  taken  from  mines  in  Oregon  so  far  in  1922.  for 
much  ore  is  shipped  to  Other  states  for  treatment.  The 
total  production  of  gold  in  Oregon  in  1921  was  $882,000. 
The  di  Ided  falling  off  in  gold  is  due  largely  to  the 
conditions    in    the    dredging    industry.      The    Oregon 
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usually  the  largest  gold  producer  in  Oregon,  the  returns 
for  the  first  half  of  1922  have  been  30  per  cent  less 
than  for  the  corresponding  period  in  1921,  and  dredging 
on  this  famous  property  will  come  to  an  end  in  August, 
1922.  for  the  ground  is  worked  out. 

The  Oregon  Dredging  Co.,  at  Bridgeport,  Baker 
County,  has  sold  its  mining  property  to  the  Superior 
Dredging  Co.,  of  Salt  Lake  City,  Utah,  and  is  inactive 
this  year.  The  Gold  Reef  Mining  Co.,  operating  the 
Queen  of  the  West  mine,  at  Cornucopia,  shut  down  in 
January  for  lack  of  power  but  resumed  operations  May 
27,  though  the  operations  consist  of  development  work 
only,  mainly  on  a  tunnel  to  tap  the  Red  Cross  mine,  of 
which  about  3,000  out  of  5,000  ft.  has  been  cut.  The 
Cornucopia  Mines  Co.  is  still  suffering  from  the  effects 
of  the  war,  but  will  resume  milling  at  the  end  of  the 
year.  On  the  Stalter  and  Mayflower  group,  at  Green- 
horn, development  work  is  being  done.  The  National 
Mines  Co.,  at  Haines,  is  now  owned  by  a  new  company, 
the  Elkhorn  Mining  and  Milling  Co.  The  Bay  Horse 
mine.  10  miles  from  Huntington,  is  still  steadily  work- 
ing 25  men  and  shipping  25  tons  of  50-oz.  silver  ore 
daily.  Sidings,  surface  trams,  ore  bins,  and  other 
equipment  have  been  added  this  year,  and  the  main  tun- 
nel is  to  be  driven  farther  in  on  the  orebody.  The  mine 
is  owned  by  the  U.  S.  Metal  Co.,  of  Spokane,  Wash., 
and  makes  a  large  output  of  milling  ore.  A  small  mill 
is  to  be  installed  on  the  Bushwacker  group,  at  Medical 
Springs.  The  Blue  Mountain  Mines  Co.,  at  Bourne, 
working  the  old  E  and  E  mines,  has  completely  recon- 
structed its  milling  plant.  The  Imperial  Eagle  Mining 
Co.,  at  Sumpter,  has  kept  an  average  of  eighteen  men 
at  development  work  in  1922,  retimbering  Eagle  No.  3 
tunnel  and  drifts  and  changing  the  mill.  The  mill  has 
been  run  only  to  make  concentration  tests  of  ore  taken 
out  in  opening  the  mine,  but  the  property  in  June  was 
about  ready  for  steady  production. 


Production  of  Clay  in  1921 

The  output  of  clay  mined  and  sold  as  clay  in  the 
United  States,  in  1921  was  1,716,746  tons,  valued  at 
$6,025,300,  or  $3.51  per  ton,  according  to  the  U.  S. 
Geological  Survey.  This  was  a  decrease  of  45  per  cent 
in  quantity  and  48  per  cent  in  value  as  compared  with 
1920.  These  figures  represent  only  clay  sold  as  clay 
by  the  original  producers;  they  do  not  include  the 
much  greater  quantities  of  clay  burned  into  clay  prod- 
ucts by  the  producers  themselves. 

The  production  of  kaolin,  the  clay  that  is  used  in 
making  high-grade  pottery  and  porcelain  as  well  as 
paper  and  other  products,  was  162,726  tons,  valued 
at  $1,579,163,  a  decrease  of  39  per  cent  and  45  per 
cent,  respectively,  as  compared  with  1920.  The  clay  of 
largest  production  and  value  is  fire  clay.  The  sales  of 
fire  clay  in  1921  amounted  to  1.195.861  tons,  valued  at 
$8,560,876,  a  decrease  of  49  and  62  per  cent,  respec- 
tively, as  compared  with  1920.  The  output  of  every 
kind  of  clay  as  classified  by  the  Geological  Survey  in 
its  statistical  report  decreased  in  quantity  and  value 
in   1921   as  compared  with  1920. 

The  imports  and  exports  of  clay  also  decreased  in 
1921  as  compared  with  1920.  and  the  decrease  was  pro- 
portionally greater  than  the  dtvrea.se  in  the  domestic 
production.  The  total  imports  of  clay  were  208,915 
tons,  valued  at  $1,974,685.  a  decrease  of  48  per  cent 
and  51  per  cent,  respectively.  The  imports  of  kaolin, 
the  chief  (lay   imported,   were   162,906  tons. 
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Some  Problems  in  Mine  Accounting 

The  Science  of  the  Expert  Accountant  Must  Be  Differentiated  From  Mine  Bookkeeping, 

so  as  Properly  to  Show  the  Actual  Status  of  the  Property  —  Definitions  of  Capital  — 

The  Responsibility  of  the  Mine  Accountant  to  the  Industry  and  to  His  Employer 

By  George  E.  H.  Goodner 

Certified  public   accountant,    Munsey   Building,   Washington,   D.   C. 


ACCOUNTING  is  a  science  in  that  it  is  a  logical 
i-\  and  orderly  arrangement  by  accounts  of  the  ac- 
X  A.  tivities  of  the  industry  which  it  serves  so  that 
there  are  always  reflected  the  proper  relations  existing 
between  the  several  units  and  branches  of  the  industry 
and  the  part  each  plays  in  the  whole.  This  relation 
is  reflected  not  in  maps,  pictures,  and  curves,  but  in 
dollars  and  cents — and  money  talks.  Anything  short 
of  this  is  mere  bookkeeping.  That  there  has  been  too 
much  bookkeeping  and  not  enough  accounting  in  the 
mining  industry  is  clearly  apparent  to  those  who  have 
been  involved  in  the  economic  situation  in  the  last  few 
years.  Bookkeeping  is  mechanical — done  according  to 
rules  learned  at  school — but  accounting,  as  stated,  is  the 
analysis  of  these  accounts  by  an  alert  mind  and  the 
grouping  of  them  in  the  proper  relation  so  as  to  show 
the  true  condition  of  the  industry.  Many  a  board  of 
directors  has  awakened  too  late  to  the  realization  of 
the  fact  that  their  manager  is  a  failure  when  he,  they, 
and  the  relying  public  thought  he  was  a  wonderful  suc- 
cess, because  and  only  for  the  reason  that  they  were 
keeping  books  and  not  accounts. 

It  is  my  purpose  in  this  article  to  discuss  briefly  the 
capital  account  of  a  mining  corporation;  first,  what  it 
is,  and,  second,  its  preservation  through  proper  account- 
ing methods,  with  some  allusions  as  to  why  it  should  be 
accounted  for  and  preserved. 

Definitions  of  Capital 

The  term  capital  is  used  in  various  ways,  but  in  gen- 
eral it  means  the  money  or  equivalent  invested  in  the 
business.  It  may  be  either  owned  or  borrowed ;  it  may 
be  both.  When  used  only  in  the  first  sense  it  clearly 
represents  the  difference  between  the  value  of  the  as- 
sets and  liabilities.  When  including  borrowed  money, 
capital  then  becomes  the  amount  just  stated  plus  the 
amount  borrowed,  or  substantially  the  value  of  the  as- 
sets. When  the  borrowings  are  repaid  from  earnings 
the  capital  becomes  owned.  In  this  definition  of  capital 
the  popular  conception  is  comprehended ;  that  is,  the 
present  worth  of  assets  is  recognized.  This  has  been 
until  recent  years  the  general  understanding  as  to  the 
meaning  of  capital,  and,  from  a  practical  and  commer- 
cial standpoint,  no  doubt  is  correct. 

The  United  States  Revenue  Act  of  1917,  however, 
brought  into  being  a  new  idea  of  capital — invested  capi- 
tal— which  is  arrived  at  in  the  same  manner  as  com- 
mercial capital,  except  that  the  properties  or  assets 
must  be  valued  at  cost  instead  of  at  present  worth. 
There  are,  of  course,  adjustments  to  be  made  in  this 
figure  to  conform  with  statutory  invested  capital,  but 
we  are  not  concerned  with  them  in  this  article.  This 
leads,  then,  to  the  fact  that  in  present-day  accounting 
there  are  two  kinds  of  capital  to  deal  with — Present 
Worth  or  Capital  Invested  and  Cost  or  Invested  Capital. 
The  latter  would  seem  to  be  of  little  importance  now 
since  the  repeal  of  the  excess-profits  tax  law  as  of  Dec. 


31,  1921,  but  it  will  be  a  live  question  for  some  time 
to  come  in  the  mining  industry,  owing  to  the  fact  that 
so  many  of  the  tax  returns  for  the  years  1917  to  1921 
inclusive  are  yet  unaudited  and  unadjusted. 

Now  that  I  have  in  general  outlined  what  capital  is, 
it  is  pertinent  to  proceed  with  the  second  phase  of  the 
subject — its  preservation. 

Differentiation  of  Invested  Capital  and  Capital 
Invested  Required 

Capital  must  be  preserved  or  accounted  for.  If  it 
kept  the  original  form  in  which  it  was  paid  into  the 
corporation  there  would  not  be  much  difficulty,  but  the 
original  investment  changes  into  other  forms  of  prop- 
erty and  from  one  kind  to  another  until  the  accountant 
has  a  complex  task  to  reflect  it  in  his  statements  prop- 
erly. Present-day  accounting  requires  that  the  books 
reflect  both  the  invested  capital  and  the  capital  invested. 
I  have  said  that  capital  was  invested  in  various  proper- 
ties and  the  investment  is  constantly  changing.  This 
is  true,  so  that  the  problem  is  further  complicated  in 
that  there  must  be  shown  at  all  times  the  total  of  these 
two  kinds  of  capital,  cost  and  present  value,  as  well  as 
the  capital  in  each  different  account,  asset,  or  property. 

Out  of  all  the  assets  on  the  balance  sheet  let  us  con- 
sider the  mine  without  the  plant  or  physical  property 
and  further  remove  complications  by  ignoring  for  the 
time  being  the  item  of  development  and  simplify  the 
matter  still  further  by  leaving  out  of  consideration  any 
value  for  surface  land.  Then,  as  mine  account,  there 
is  left  just  the  mineral  or  ore  in  place.  In  former  days 
all  these  items  were  often  carried  under  one  head  called 
plant  or  property,  but  not  so  any  more.  The  business 
world  of  today  as  well  as  Uncle  Sam  wants  to  know 
what  is  back  of  that  account.  I  have  personal  knowl- 
edge of  one  of  the  large  railroad  systems  of  the  country 
that  for  twenty-five  years  had  carried  practically  all 
its  assets  in  one  account  called  "Property  Account." 
There  had  never  been  any  attempt  to  show  costs  or 
actual  present  worth  values  of  separate  items.  In  this 
account  were  its  roadbeds,  rights  of  way,  rolling  stock, 
stations,  office  buildings,  shops,  equipment,  coal  mines, 
oil  lands,  timber  lands,  and  agricultural  lands.  As  the 
company  had  not  been  in  serious  financial  straits  dur- 
ing this  time  it  had  encountered  no  great  difficulties  with 
this  arrangement  until  the  Government  wanted  to  know 
what  was  in  the  account  for  the  purpose  of  determining 
invested  capital.  It  was  a  gigantic  task  to  go  back 
over  those  years  and  analyze  and  restate  that  account 
so  as  to  show  both  cost  and  present  worth,  but  that  is 
what  had  to  be  done. 

One  Way  of  Preserving  Capital 

Suppose  the  corporation  invested  $1,000,000  in  a  cer- 
tain mine.  That  was  its  cost  and  its  worth  at  the 
date  of  its  acquisition  based  upon  well-defined  dimen- 
sions showing  ore  estimates  of  2,000,000  tons,  so  that 
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the  value  of  the  ore  in  place  was  50c.  per  ton.  The 
accountant  has  no  trouble  so  far.  The  book  entry  is 
simple.  However,  this  is  capital  that  we  are  dealing 
with  and  that  must  be  accounted  for.  It  is  capital  in 
the  form  of  real  estate  or  ore  which  is  not  going  to 
be  sold  en  bloc,  but  is  going  to  be  mined  and  sold  by  the 
ton.  Often  a  mine  account  stands  at  original  cost  or 
at  an  appreciated  figure  on  the  books  while  the  company 
goes  on  mining  and  selling  ore  and  reporting  all  the 
proceeds  as  profit  until  the  ore  is  exhausted,  when  it  is 
discovered  that  there  is  a  big  asset  account  on  the  books 
of  a  mine  but  no  mineral  left.  This  is  the  w7ay  some 
companies  preserve  capital. 

There  are  three  ways  of  accounting  for  mine  capital 
— viz..  taking  it  as  cost  in  the  case  of  sale  en  bloc,  as 
a  loss  in  case  of  destruction  of  the  mine,  or  as  depletion 
when  the  ore  is  mined  and  sold  in  units  such  as  tons. 
Leaving  the  former  two  out  of  consideration,  we  expect 
to  account  for  the  capital  in  this  case  through  depletion. 
There  is  a  unit  lost  of  50c.  per  ton,  so  that  for  every  ion 
mined  and  sold  there  must  be  laid  aside  as  return  of 
capital  50c.  before  any  profit  is  realized.  There  are 
cases  where  the  ore  is  mined  and  piled  in  dumps  await- 
ing an  advantageous  market.  Should  an  entry  be  made 
on  the  books  in  such  a  case? 

One  of  the  distinct  operations  of  the  business  is  the 
conversion  of  a  part  of  the  mine  or  real  estate  into 
personal  property  or  ore.  If  the  definition  of  account- 
ing as  a  science  that  must  at  all  times  reflect  the  rela- 
tions existing  and  the  changes  due  to  the  activities  of 
the  company  is  correct,  then  an  entry  must  be  made. 
It  is  then  proper  to  charge  the  ore  dump  with  an  amount 
equal  to  50c.  per  ton  and  to  credit  the  mine  account 
with  the  same  amount ;  or.  better,  to  create  a  reserve 
for  depletion  which  is  credited  with  the  amount.  The 
question  whether  the  amount  added  to  depletion  reserve 
in  this  case  is  an  allowable  deduction  from  gross  in- 
come in  determining  taxable  net  income  in  the  year  in 
which  the  ore  is  removed  or  in  the  year  in  which  sold 
will  be  controlled  by  the  law  applicable  or  by  the  regu- 
lations promulgated  by  the  Commissioner  of  Internal 
Revenue.  Nevertheless,  in  either  case  the  books  must 
account  for  it  as  of  the  time  when  it  occurred.  Prac- 
tically, the  mine  is  depleted  this  amount  and  the  dump 
pile  augmented  the  same  amount.  When  the  latter  is 
Bold,  its  cost  is  returned  as  capital  before  there  can  be 
any  profit. 

I'rksknt  Worth  Capital  Necessary  to  Show 
Actual  Values 

After  three  years'  operations  in  which  1.000.000  tons 
of  ore  is  removed  from  the  mine,  development  shows 
ore  reserves  remaining  to  the  extent  of  5.000.000  tons. 
One-half  of  the  cost,  or  $500,000.  still  remains  to  be 
accounted  for,  so  that  the  new  cost  unit  for  future 
removals  will  be  10c.  per  ton  instead  of  .in,  .,  In  order 
to  preserve  the  original  capital  or  COSi  and  spread  it 
over  the  life  of  the  mine.  But  here  another  condition 
confront!  the  accountant.  Iff  is  told  that  this  ore  in 
the  ground  is  worth  GOc.  per  ton  instead  of  10\\.  and 
his  books  must  reflect  this  also.  This  is  present-worth 
il,  which  is  legitimate  and  must  appear  to  show 
actual  values  in  financial  statements  and  satisfy  credi- 
tor the  protection  of  the  company.  Now,  the  ac- 
countant   has   l>oth   kinds  of  capital    in   the   same 
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of  capital  must  be  accounted  for — 10c.  for  cost  and  50c. 
for  appreciation  and  sales,  or  stockpile  charged  with  60c. 
At  this  point  we  should  digress  long  enough  to  dis- 
tinguish between  cost  and  unrealized  present  worth  or 
appreciation.  The  10c.  per  ton  is  cost.  The  50c.  is 
purely  appreciation  unrealized,  and  can  be  realized  only 
as  the  ore  is  converted  into  cash  or  the  equivalent  when 
removed  and  sold.  Theoretically  the  company's  capital 
has  been  increased  by  $2,500,000,  and  practically  so.  but 
in  fact  there  remains  only  one-half  of  the  same  property 
that  originally  cost  $1,000,000.  If  the  company  should 
not  operate  for  a  time  and  the  ore  should  decrease  in 
value  it.  might  happen  that  the  company  would  never 
realize  this  appreciation,  but  when  it  sells  at  60c.  or 
more  per  ton,  the  50c.  becomes  realized  appreciation. 

There  is  another  position  that  is  taken  and  well 
argued  from  the  standpoint  of  the  excess  profits  tax 
law — namely,  that  cost  per  ton  once  fixed  can  never 
change  and  that  in  our  case  there  is  50c.  to  be  accounted 
xor  as  cost  in  every  ton  of  ore  that  is  mined  until  the 
total  cost  capital  is  extinguished,  after  which  the  entire 
proceeds  of  sale  become  realized  appreciation.  From  a 
strict  interpretation  of  the  law  on  invested  capital,  this 
version  probably  has  the  best  of  the  argument,  but  we 
will,  in  this  article,  adhere  to  the  former  and  more 
practical  view. 

Now,  at  the  end  of  three  years  there  is  a  mine  cost 
account  of  $500,000  ($1,000,000  less  depletion  of  $500- 
000  to  date)  and  a  mine  appreciation  account  of 
$2,500,000,  or  total  present  worth  of  $3,000,000. 
Whether  these  values  are  consolidated  into  one  account 
or  are  kept  as  two  separate  accounts,  the  accountant  is 
confronted  with  the  fact  that  as  long  as  invested  capital 
is  a  requirement,  he  must  be  able  to  render  each  sepa- 
rately. In  addition,  he  must  keep  the  depletion  deduc- 
tions separate,  for  he  has  now  to  carry  two  surplus 
accounts;  one  a  surplus  from  earnings  based  on  cost, 
and  the  other  a  surplus  from  earnings  based  on  appre- 
ciation, which  latter  is  realized  appreciation.  To  illus- 
trate: Suppose  that  during  the  ensuing  year  300.000 
tons  of  ore  is  removed.  Thirty  thousand  dollars  applies 
against  cost  and  $150,000  applies  against  appreciation, 
so  that  at  the  end  of  the  fourth  year  the  accounts  appear 
thus: 

Mine   cost    $1,000,000.00 

against  which  there  is  a  credit  account 

Depletion   reserve    $530,000.00 

and  an  account 

Mine  appreciation    $2,500,000.00 

against  which  there  is  a  credit  account, 

Realized  appreciation  reserve $150,000.00 

and  a  further  credit  account  appears. 

Appreciation   surplus    $2,500,000.00 

which  was  created  at  the  time  the  appreciation  of  vhe 
mine  was  written  on  the  books.  From  this  situation  it 
may  readily  be  seen  that  in  computing  surplus  for  in- 
vested  capital  purposes  the  $150,000  realized  appreci. 
is  included  and  the  $2,500,000  excluded,  whereas  in  com- 
puting surplus  for  capital  invested  the  whole  $2,500,000 
is  included  as  if  already  realised.  If  stock  had  been 
issued  for  the  $2,600,000  appreciation,  the  item  would 
not  appear  ai  mirproa  OUl  as  issued  capital  stock,  which 
would  have  to  l>e  excluded   from  invested  capital. 

It   is  not  desired  to  pursue  this  accounting  technique 
further  in  this  article,  although  there  is  hardly  any  limit 
to  the  suppositions  that  might  be  injected  to  in.  ■ 
the  complexities.     The  reduction  of  the  tons  of  ore  to 
ounces   or    pounds    of   different    metal    content,    with    a 
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constantly  changing  ratio  or  percentage  in  the  determi- 
nation of  depletion,  would  greatly  complicate  matters. 

What  has  been  said  of  the  mine  account  is  also  true 
to  some  extent  of  other  capital  accounts.  The  setting 
up  of  development  charges  and  depleting  them  over  the 
operations  further  involves  the  process.  The  handling 
of  the  plant  and  equipment  account  and  depreciation  of 
same  produces  similar  problems.  Additions  to  property, 
discoveries,  abandonments,  lease  and  royalty  agree- 
ments, and  losses  all  have  to  be  dealt  with,  and  each 
has  its  own  peculiarities. 

What  is  capital  and  what  is  expense?  How  long  will 
the  mine  last?  How  much  capital  has  to  be  retired  and 
accounted  for  this  year?  When  will  the  plant  become 
obsolete?  Has  development  cost  reached  normal?  These 
and  hundreds  of  other  questions  have  to  be  met  and 
their  answer  satisfactorily  reflected  in  the  accounts  of 
the  company. 

Suppose  that  the  appreciation  mentioned  above  and 
the  determination  of  ore  reserves  occurred  on  March  1, 
1913,  the  date  of  the  incidence  of  the  Income  Tax 
Amendment  to  the  Constitution — the  beginning  of  the 
"Christian  lEra  in  Taxation,"  as  it  has  been  called. 
Now,  suppose  at  a  later  date  that  new  values  are  as- 
signed to  the  remaining  ores  in  the  mine.  It  becomes 
necessary  to  differentiate  between  depletion  on  the 
March  1,  1913,  value  and  the  new  value  because  of  the 
difference  in  handling  and  taxing  dividends  of  the  com- 
pany, depending  on  whether  they  are  from  earnings  and 
depletion  of  appreciation,  or  depletion  reserves  of  March 
1,  1913,  values.  As  long  as  income  tax  is  a  feature — 
and  it  seems  to  have  come  to  stay — the  fair  market 
value  on  March  1,  1913,  and  depletion  upon  this  value 
will  be  a  requirement  in  the  case  of  properties  acquired 
prior  to  that  time. 

There  will  be  a  later  redetermination  of  values  and 
tonnages  for  commercial  purposes  if  markets  change 
and  subsequent  development  reveals  additional  ores. 
Thus  the  same  accounting  problems  are  present  even 
though  invested  capital  is  no  longer  a  consideration. 
If  the  property  is  acquired  after  March  1,  1913,  and  cost 
is  the  basis  of  depletion,  the  same  complications  will 
arise  as  soon  as  it  becomes  necessary  to  revalue  the 
mine  and  to  re-estimate  the  ore  reserves.  It  is  vital 
to  a  mining  company  in  present-day  financial  conditions 
to  show  its  true  worth  each  year  and  the  sinking-fund 
assets  that  balance  off  its  reserves,  as  well  as  to  pre- 
serve its  basis  for  tax  purposes.  In  the  case  of  a 
discovery,  similar  accounting  perplexities  arise,  and 
again  the  accountant  is  called  upon  to  carry  dual  values 
and  reserves.  When  all  these  conditions  exist  at  once 
it  may  truthfully  be  said  that  mine  accounting  possesses 
possibly  the  most  complicated  labyrinth  of  accounting 
problems  known  to  the  profession. 

Importance  of  the  Mine  Accountant 

Enough  has  been  said  to  indicate  the  real  responsi- 
bility of  the  accountant  to  the  industry  and  the  relation 
of  his  endeavors  to  the  welfare  of  his  company.  Capital 
must  be  accounted  for  before  there  can  be  any  profit. 
At  the  end  of  an  operation  there  must  be  left  intact, 
apart  from  distributed  earnings,  the  original  capita! 
plus  increases,  in  order  to  be  able  to  reinvest  in  a  new 
operation. 

The  importance  of  reserves  can  readily  be  seen  as  a 
means  of  preserving  capital,  for  at  all  times  they  reflect 
the  amount  of  capital  already  consumed,  dissipated,  or 
converted.     We  must  look  to   other   resource  accounts 


in  the  form  of  liquid  assets  and  semi-liquid  investments 
to  find  the  sinking-fund  accounts  that  at  all  times  should 
balance  off  the  reserves.  When  the  original  capital 
account  is  restored  by  a  new  investment,  these  liquid 
assets  disappear  by  the  amount  of  the  new  investment, 
and  the  corresponding  reserve  is  likewise  reduced. 

No  attempt  has  been  made  in  this'  paper  to  enter  into 
an  elaborate  discussion  of  the  various  complicated  situ- 
ations that  arise.  Only  general  fundamental  principles 
have  been  attempted,  but  it  is  believed  that  enough  has 
been  said,  with  the  proper  application,  to  clear  up  some 
of  the  difficulties  now  encountered  by  accountants  and 
managers  in  the  mining  industry. 


Metal  Mining  Active  in  Arizona 

The  mines  and  smelting  plants  of  Arizona  showed 
marked  activity  during  the  first  six  months  of  192Z 
after  a  period  of  small  production  for  nearly  a  year, 
according  to  V.  C.  Heikes,  of  the  U.  S.  Geological 
Survey.  Even  if  the  smelters  should  be  worked  at  full 
capacity  for  the  remainder  of  1922,  they  could  not 
possibly  make  an  output  so  large  as  that  of  some  past 
years,  though  they  might  easily  exceed  the  output  of 
1921,  which  was  valued  at  $29,563,472.  The  copper 
produced  in  Arizona  amounted  to  185,034,194  lb.  in 
1921,  valued  at  $23,869,411,  against  558,256,302  lb.  in 
1920,  valued  at  $102,719,160.  Most  of  the  output  of 
copper  in  1921,  which  was  less  than  that  in  any  year 
during  the  last  nineteen  years,  was  produced  during 
the  first  three  months  of  the  year,  after  which  all  the 
larger  mines  except  the  Miami  and  New  Cornelia  were 
closed.  By  June,  1922,  the  mines  had  resumed  produc- 
tion, though  they  were  not  making  their  normal  output. 
Though  the  price  of  copper  has  not  increased  greatly 
in  1922,  the  smelters  at  Douglas,  Hayden,  Miami,  Globe, 
and  those  near  Jerome  were  working  at  a  moderate 
rate.  The  United  Verde  Copper  Co.  has  made  note- 
worthy improvements  at  the  plant  during  the  period  of 
idleness,  and  a  new  smelting  plant  is  promised  for  the 
Magma  Copper  Co.,  whose  mine  is  at  Superior,  in  Pinal 
County. 


Nevada  Increases  Silver  Production 

The  production  of  silver  in  Nevada  in  1921  was 
7,083,782  oz.,  a  decrease  from  7,745,093  oz.  in  1920. 
The  output  of  silver  from  Tonopah  was  increasing 
early  in  1922  and  the  opening  of  new  orebodies  was 
most  encouraging,  according  to  the  U.  S.  Geological 
Survey.  In  1921  the  Tonopah  district  produced  4,623,- 
901  oz.  of  silver,  and  the  largest  silver  producers  of  the 
state  were  the  Tonopah  Belmont,  West  End,  Tonopah 
Extension,  Tonopah  Mining,  and  Rochester  Silver 
mines.  All  these  mines  are  increasing  their  production 
in  1922.  The  Tonopah  Divide  mine,  in  Esmeralda 
County,  was  active  early  in  the  year,  and  the  various 
custom  mills  at  Tonopah  and  Millers  were  in  operation. 
At  Virginia  City  production  continued  from  the  Con- 
solidated Virginia,  Ophir,  and  other  mines,  and  the 
construction  of  the  2.500-ton  mill  of  the  United  Com- 
stock  was  progressing  rapidly.  The  construction  of  the 
Candelaria  mill,  in  Mineral  County,  was  also  being 
completed,  and  rich  silver-lead  ore  was  shipped  from 
the  Hudson  mine  in  Nye  County.  In  Lincoln  County, 
which  produced  264,304  oz.  of  silver  in  1921,  the  ship- 
ments of  ore  were  curtailed,  but  they  improved  some- 
what when  the  freight  rate  was  reduced. 
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Metallurgists  of  Note 

G.  D.  DELPRAT 

By  P.  R.  Middleton 


ONE  of  the  most  prominent  figures  in  Australian 
metallurgical  circles  is  G.  D.  Delprat,  who,  as 
general  manager  of  the  Broken  Hill  Proprietary 
Co.,  Ltd.,  was  largely  responsible  for  the  establishment 
of  that  company's  iron  and  steel  works  at  Newcastle, 
N.S.W.  Mr.  Delprat 
was  born  in  Delft  (Hol- 
land), in  1856,  and  after 
finishing  his  education 
■at  the  local  high  school, 
-went  to  Scotland  to 
serve  his  apprenticeship 
as  a  construction  engi- 
neer. During  spare 
hours  he  attended  lec- 
tures in  chemistry  and 
physics  at  St.  Andrews 
University  and  further 
pursued  these  studies  at 
the  Amsterdam  Uni- 
versity. For  a  period  he 
worked  under  the  emin- 
ent physicist,  Professor 
Waals.  His  first  impor- 
tant position  was  as 
chief  metallurgist  for 
the  Tharsis  Sulphate  of 
Copper  Co.  in  Spain,  and 
after  four  years  in  that 
capacity  he  was  placed 
in  charge  of  the  mines 
and  works.  In  1885, 
Mr.  Delprat  joined  the 
Bede  Metal  &  Chemical 
Co.,  a  corporation  op- 
erating many  large  min- 
ing properties,  and  in 
1888  the  general  man- 
agement of  the  company 
was  placed  in  his  hands. 
He  remained  with  this 
company      until       1898, 

when  he  accepted  the  position  of  general  manager  of 
the  Broken  Hill  Proprietary  Co.,  Ltd.  This  company 
was  operating  very  profitably  on  an  ore  containing 
silver,  lead  and  zinc,  but  although  a  high-grade  silver- 
lead  concentrate  wu  produced,  the  zinc  passed  with 
the  gangue  to  the  tailings  dump.  Mr.  Delprat  at  once 
realized  the  possibilities  of  recovering  this  t 
metal  and  after  operating  an   experiment  il   plant,   he 

n  which  no  oil  n 
the  reagent  being  sodium  bi-sulphate  in  a  k 
Hon.  After  considerable  difficulties  had  been 
i'h  ed  tl  was  placed  on  a  commercial  b 

1908,  50  tons  of  cine  concentrates  had  been 
I    from   the  discarded   tailings.     This    was    the 
first  panel  of  zinc  concentrates  ever  produced  by  flo- 
Delpraf  pi  all  other 

I  ligation  troubles,  the  cause  of  which 

was  a  prior  patent  taken  out   in  November,   1901,  by 

C.  V.  Potter,  covering  the  use  of  sulphuric  acid 

H  the  reagent.    After  spending  four  years  in  the  courts. 


an  agreement  was  made  between  the  parties,  by  which 
the  Broken  Hill  Proprietary  Co.  obtained  the  use  of 
either  the  Delprat  or  Potter  patents.  Owing  to  sul- 
phuric acid  being  substituted  for  sodium  bi-sulphate, 
the  process  became  known  as  the  "Potter-Delprat" 
process.  After  a  num- 
ber of  years  of  profit- 
able operation,  the 
Broken  Hill  Proprietary 
Co.  found  itself  with  a 
large  surplus  of  capital 
but  slowly  decreasing 
ore  reserves  and  it  was 
largely  due  to  the  enter- 
prise of  Mr.  Delprat 
that  the  company  ex- 
tended its  activities  and 
established  the  iron  and 
steel  works  at  New- 
castle. The  confidence 
of  the  directors  of  the 
Broken  Hill  Proprietary 
Co.  in  Mr.  Delprat's 
ability  was  shown  by 
their  expenditure  of 
about  $20,000,000  upon 
a  venture  which  was  re- 
[  garded  by  many  people 
as  something  too  big 
for  Australia.  Mr.  Del- 
prat has  shown  that  this 
confidence  was  not  mis- 
placed and  the  New- 
castle works  have  been 
in  successful  operation 
for  about  six  years  and 
under  normal  condi- 
tions provide  employ- 
i  ment  for  approximately 
6,000  men.  In  March, 
1921,  Mr.  Delprat  re- 
signed the  position  of 
general  manager  of  the  Broken  Hill  Proprietary  Co., 
but  is  still  retained  by  that  company  as  consulting  engi- 
neer and  in  addition  has  a  private  practice  with  offices 
in  .Melbourne,  Victoria.  He  is  also  chairman  of  direc- 
tors of  Uorlands  Bros.,  Australia.  Ltd..  a  firm  manu- 
facturing wire  netting,   fencing  wire,   nails,  etc.,   with 

Works  at    Newcastle,    N.S.W. 

.Mr.  Delprat  has  placed  his  extensive  experience  to 
good  effect  in  the  administration  of  the  affairs  of  the 
Broken  Hill  Proprietary  Co.,  and  Australia  has  to  thank 
him  for  the  development  of  a  dotation  process  which, 
if  not  the  original  discovery,  opened  the  way  to  the 
profitable  recovery  of  sine  from  Broken  Hill  ores.   The 

full   benefits   have   not    vet    been    derived    from    the    New- 
works,  but   the  name  of   Delprat    will   always  be 
remembered  in  the  Australian  iron  and  steel  industry. 
Mr.   Pelprat   was  one  of  the  original  members  of  the 
itive    committee    of    the    Australian    Institute    of 
Science  and  Industry  and  is  also  a  life  governor  of  the 
Melbourne  Hospital. 
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Pulverized  Coal  at  the  Bunker  Hill  &  Sullivan  Smelter 

Use  of  Powdered  Fuel  in  Northwestern  Lead  Smelter  Proving 
to  Be  More  Economical  Than  Oil  —  Plant  Operates  with 
Minimum  Amount  of  Attention  —  Safety  Precautions  Taken 

By  Henry  Mace  Payne 


FOR  the  purpose  of  securing  absolute  heat  control, 
and  the  substitution  of  slack  coal  for  fuel  oil,  the 
Holbeck  system  of  burning  pulverized  coal  was 
installed  by  the  Bonnot  Company  at  the  Bunker  Hill 
&  Sullivan  smelter  about  four  years  ago. 

The  coal  is  brought  by  screw  conveyors  from  the 
storage  bins  onto  a  belt  conveyor  running  under  an 
electromagnet,  and  discharging  into  a  weighing  hopper. 
After  it  has  been  dried  in  a  4  x  30-ft.  drier,  another 
screw  conveyor  carries  it  to  two  1-ton  hoppers  supply- 
ing the  Bonnot  pulverizers,  whose  capacity  is  U  tons 
per  hour.  The  pulverized  product  is  then  drawn  by 
a  suction  fan  into  the  main  storage  bin  and  settled 
by  a  specially  designed  collector.  The  speed  of  all 
these  screw  conveyors  is  automatically  regulated  by 
an  air-float  valve  controlling  the  speed  of  the  conveyor- 
motor.  When  additional  burners  are  opened,  more  air 
is  supplied  and  the  air-float  valve  immediately  speeds 
up  the  screw  conveyors,  thus  increasing  the  supply 
of  fuel. 

Pulverization  Kept  Uniform 

The  coal,  principally  from  Rock  Springs.  Wyo.,  is 
crushed  until  85  per  cent  of  it  will  pass  through  a  200- 
mesh  screen.  This  coal  averages  about  10  per  cent 
moisture,  42  per  cent  volatile  matter,  42  per  cent  fixed 
carbon  and  6  per  cent  ash.  The  crusher  is  so  arranged 
that  the  fine  product  passes  on  through  the  suction  line 
while  the  coarser  particles  fall  back  for  re-crushing. 
Thus,  through  absolute  uniformity  of  the  coal,  and  an 
automatic  supply  of  air,  the  mixture  is  kept  constant. 
The  main  distributing  pipe  carries  50  cu.ft.  of  air  to 
every  pound  of  pulverized  coal,  and  150  cu.ft.  of  air 
additional  is  supplied  at  the  furnace  by  an  auxiliary 
blower  to  effect  perfect  com- 
bustion. This  gives  the  added 
advantage  of  running  a  rich 
mixture  through  the  pipes  and 
thus  reducing  the  danger  of 
coal  -  dust  explosions.  The 
burners  are  plain  castings, 

easily    replaced,    and    varying 

from  3  in.  to  9  in.  in  diameter. 

The  pressure  on  the  main  line 

is  10  oz. 

Experience  over  a  consider- 
able   period    has    shown    that 

7  lb.  of  coal  will  do  the  same 

work  as  li  gal.  of  fuel  oil  on 

the  Dwight  &  Lloyd  sintering 

machines.    On  the  retorts  the 

average  quantity  of  oil  used 

per  charge  is  44  gal.,  and  680 

lb.  of  coal  is  required.    To  re- 
fine one  ton  of  lead  215  lb.  of 

coal  is  used.    Based  on  a  cost 

of    $1.75    at    the    mine,    with 

freight    amounting   to    $5.25, 


The  Bunker  Hill  &  Sullivan  smelter,  Kellogg,  Idaho 

unloading  and  bin-transfer  costs  of  $0.19,  and  pulver- 
izing costs  of  $0.05,  fuel  at  the  point  of  consumption 
may  be  estimated  at  $7.24  per  ton.  The  cost  of  pulvei-- 
izing  is  on  a  basis  of  30  tons  per  day,  and  varies  with 
the  tonnage  involved.  Above  30  tons  per  day  little 
extra  cost  is  involved. 

Precautions  Taken  Against  Explosions 
In  February,  1921,  a  dust  explosion  occurred  which 
did  slight  damage  to  the  plant,  but  which  almost  entirely 
removed  the  roof  of  the  pulverizing  house.  Since  that 
time  this  roof  has  been  rebuilt  with  hatchways  similar 
to  those  of  a  freight  vessel,  so  that  a  similar  explosion 
would  find  vent  without  material  damage.  On  numer- 
ous occasions  the  storage  pile  has  been  found  to  be  hot, 
but  so  long  as  the  excess  of  oxygen  reaches  the  pul- 
verized coal  at  the  furnace,  and  a  rich  mixture  is  fed 
through  the  supply  line,  no  trouble  has  resulted. 


Interior  and  exterior  views  of  pulverizing  plant 
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It  was  found  necessary  to  re-design  the  retorts,  as 
experience  has  shown  it  to  be  much  more  economical 
to  inject  the  powdered  coal  into  the  top  of  the  furnace 
than  into  the  bottom  as  was  provided  for  in  the  origi- 
nal design,  for  the  reason  that  the  ash  forms  a  liquid 
mass  of  slag  under  heat,  and  consequently  does  not  cut 
out  the  brick  on  the  side  of  the  furnace  as  when  the 
coal  entered  at  the  bottom.  Since  changing  this  prac- 
tice, repairs  on  the  brick  work  have  been  decreased  at 
least  two-thirds.  It  was  also  found  necessary  to  enlarge 
the  flues  and  build  them  so  that  they  may  be  cleaned 
while   in   operation. 

The  time  necessary  to  retort  with  coal  is  4i  hr.  as 
compared  with  8  hr.  for  fuel  oil.  Coal  is  also  used 
for  heating  the  large  cast-iron  kettles  holding  100  tons 
of  lead,  as  well  as  for  running  the  reverberatory  fur- 
naces and  zinc  retorts.  One  of  the  anomalies  of  the 
operation  is  the  cleanliness  of  the  entire  plant.  Al- 
though pulverized  coal  has  been  used  for  four  years, 


Retort  fired  by  pulverized  coal 

and  the  coal  as  taken  into  the  storage  bins  is  one-inch 
slack  and  is  then  crushed,  the  inside  of  the  buildings, 
which  was  painted  white  at  the  time  of  installation,  is 
still  clean  and  bright,  and  has  been  neither  cleaned  nor 
painted  during  that  time. 

Slag  is  Granulated 

Experience  has  demonstrated  that  chilled  iron  mullers 
last  longer  than  those  of  manganese  steel.  The  rollers 
last  for  about  six  weeks,  and  the  grinding  mullers  used 
in  pulverizing  the  coal  have  an  average  life  of  two 
months.  The  fine  ash  passes  up  the  stack;  the  slag 
is  cleaned  out  about  once  a  week  by  playing  a  hose  on  it 
with  cold  water,  and  then  raking  out  the  broken  glass 
slag. 

There  is  always  25  per  cent  excess  coal  in  the  main 
feed  line  supplying  the  burners,  which  settles  out  and 
returns  through  collectors  into  the  main  supply.  This 
provision  is  a  part  of  the  scheme  to  keep  the  coal  in 
constant  movement  and  in  a  rich  non-explosive  mixture. 

Measurements  made  over  a  Considerable  period  in- 
dicate   that    a    25-deg.    bend    i       :<mv    <f    the    feed    pipes, 

regardless  of  sise,  prodncei   I  ictional  re  [stance  equal 

to  160  ft.  of  straight  pipeoi  Ize.    The  pit 

drie,-  reduce  the  riHutun'  to  aboul  •".  pci-  cent.     It  is 

felt  that  even  better  results  would  he  obtained  if  this 

•  down  to  i  per  cent,  hut  the  location 

of   the   driers    is   such   that    it    is    impracticable   to   en- 

'hem. 

Although    the  economies   to   he  obtained   through    its 


use  were  the  prime  consideration  in  introducing  pul- 
verized coal,  the  decision  was  hastened  by  the  action  of 
the  Government  during  the  war  in  conserving  fuel  oil 
for  Government  purposes.  Up  to  the  present  time  the 
net  saving  has  been  about  25  per  cent.  It  is  confidently 
expected,  however,  that  as  experience  indicates  various 
refinements  in  the  practice  and  equipment,  this  saving 
will  reach  50  per  cent. 

It  has  been  conclusively  shown  that  pulverized  coal 
gives  a  hotter  fire  at  less  cost.  In  the  Dwight  &  Lloyd 
machines  the  muffles  lasted  six  months  with  oil  and 
only  two  weeks  with  coal.  On  a  basis  of  8c.  per  ton  of 
material  with  oil,  this  cost  is  now  6c.  and  will  ultimately 
be  reduced  to  4c.  This  change  in  intensity  of  heat  has 
brought  about  many  correlative  changes  in  smelter 
practice  and  equipment.  To  some  extent,  the  con- 
centration of  silver  in  zinc  crust  in  the  Parkes  process 
of  lead  refining  is  dependent  upon  the  rapidity  with 
which  the  zinc  is  condensed  when  the  crust  is  retorted. 
By  inserting  a  4-in.  soil  pipe  transversely  in  a  cast-iron 
or  graphite  condenser,  Superintendent  Donaldson  of  the 
silver  refinery  has  found  that  the  period  of  retorting 
may  be  cut  down  25  to  50  per  cent. 

Smelter  Practice  Described 

The  lead  bullion  comes  from  the  blast  furnace  in 
3-ton  pots  transported  by  an  electric  crane,  and  is 
dumped  into  100-ton  kettles  in  the  refinery.  Here, 
heated  by  pulverized  coal,  it  is  brought  up  to  a  temper- 
ature of  950  deg.  F.  when  the  dross  is  skimmed  off  and 
pressed  in  a  modification  of  the  Howard  press.  The 
bullion  is  then  cooled  in  an  air  blast  by  inserting  in  it 
a  3-in.  pipe.  This  cooling  is  continued  until  the  sur- 
face lead  "freezes",  at  which  time  the  copper  dross  is 
skimmed,  leaving  the  bullion  only  .07  of  1  per  cent 
copper.  The  bullion  is  again  heated  to  800  deg.  F._ 
when  it  is  pumped  through  a  concrete  launder  into  the- 
softening   furnace. 

The  softening  operation  varies  from  18  to  24  hr. 
according  to  the  antimony  content  of  the  bullion.  After 
the  antimony  is  eliminated  by  oxidation  and  slagging-, 
(the  slag  running  about  70  per  cent  lead,  10  per  cent 
antimony  and  arsenic  and  20  per  cent  oxygen),  the 
material  is  tapped  into  100-ton  desilverizing  kettles  at 
which  time  the  zinc  is  added  and  the  seconds  from  the 
preceding  kettle.  The  zinc  skim  is  taken  off  at  1,000 
deg.  F.  and  is  pressed  in  a  modified  Howard  press,  the 
zinc  skim  going  to  the  retorts  and  the  desilverized  lead 
to  the  refining  furnaces  where  the  saturated  zinc  and 
the  last  traces  of  antimony  are  volatilized  and  slagged' 
off.  The  entire  process  of  desilverizing  the  lead  re- 
quires about  eight  hours. 

Launders  Act  as  Heat  Insulators 
The  concrete  launders  are  made  of  three  parts  beach- 
sand  and  two  parts  cement,  mixed  with  very  little  water, 
and  finished  off  with  an  ordinary  bottle  as  a  finishing 
tool.  Concrete  acts  as  an  insulator,  no  lead  sticks, 
and  molten  lead  pumped  through  100  ft.  will  not  lose 
over  25  deg.  F.  Being  open,  in  the  form  of  a  trough, 
the  passing  material  is  visible  at  all  times. 

The  entire  plant  may  be  said  to  run  almost  auto- 
matically. The  return  air  with  any  pulverised  coal  not 
caught  by  the  dust  collector  goes  into  the  air  intake 
pipe  and  returns  into  circulation.  The  pulveri  <ers  will 
prepare  enough  coal  in  S  hr.  to  run  the  entire  plant 
for  24  hr.  One  man  and  his  helper  operate  the  entire 
coal  preparation  during  this  8-hr.  pertorL  the   remain- 
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ing  sixteen  hours  being  wholly  automatic.     Pulverized  success  of  the   Bonnot  equipment  at  the   Bunker   Hill 

coal   heats  all  the   furnaces   and   refining  kettles,   and  smelter.     It  not  only  permits  the   use  of  a  relatively 

operates    the    boiler    for    the    copper    sulphate    plant,  low-grade  fuel,  but  actually  cuts  the  cost  of  operation 

It   is   certain    that   there   can   be   no   question    of   the  from  one-quarter  to  one-half. 


k //•'•- -»k  -i'->n- -S'->U-7''>1 


Side  views  and  plan  of  coal  pulverizing  plant 
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Diamond  Drilling  for  Petroleum 

Diamond  Drills  Used  Advantageously  in  Prospecting  for  Oil,  and  in  Deepening  Partly 

Completed  Wells — A  Few  Producers  Drilled  with  Diamond  Equipment 

— Economy  of  Method  Remains  to  Be  Determined 


By  Ernest  R.  Lilley 


A 


CORRESPONDENT  from  the  Panuco  district  of 
Mexico  recently  reported:  "The  Cortez  Oil  Cor- 
poration's diamond  drill  No.  1  is  drilling  at 
2,160  ft.  in  blue  shale;  No.  2  diamond  drill  is  at  800 
ft.  in  a  similar  formation.  No.  7  drill  of  the  Panuco- 
Boston   is   a   1,000-bbl.   fluid  well   showing   8  per  cent 


I.m  <i<-xizr  diamond  drill  m  tin  oil  Heidi 

watc  •  '*    Such  reports  seem  to  indicate  thai 

diamond  drilling  in  the  oil  industry  has  already  passed 

cperi mental  stage,  and  that  cable  sad  rotary  drills 

are  likely  to  find  in  the  diamond  drill  a  competitor 

of  importance.      Although  many   holes  had  been   drilled 
using    this   equipment,    the    1.200-M>|.    producer    com- 


pleted by  the  Panuco-Boston  Co.,  a  subsidiary  of  the 
Atlantic  Refining  Co.,  of  Philadelphia,  late  in  1921 
emphasized  the  possibilities  of  the  method. 

When  one  considers  the  nature  of  the  work  which 
the  diamond  drill  had,  up  to  this  time,  been  called  upon 
to  do,  a  lack  of  attention  in  the  technical  press  does  not 
appear  strange.  Drilling  of  small 
shallow  holes  to  assist  the  geologist 
to  outline  more  completely  the  struc- 
ture and  a  few  jobs  of  deepening 
wildcats,  which  had  been  given  up  by 
rotary  or  other  drills,  were  the  only 
chances  given  the  diamond.  The  fail- 
ure to  investigate  the  merits  of  drill- 
ing systems  other  than  the  rotary 
and  cable  was  due  to  the  peculiar 
manner  of  growth  in  the  industry  of 
petroleum  production,  and  contrasts 
greatly  with  the  rapid  development 
of  refinery  appliances.  It  was  due 
primarily  to  two  things,  the  rapid 
discovery  of  new  fields  and  appar- 
ently limitless  production,  and  the 
survival  for  many  years  of  the  small 
producer  in  contrast  to  the  early 
growth  of  the  large  refiner.  Today 
this  period  in  production  is  ending; 
new  oil  is  not  easy  to  find;  larpe 
companies,  with  large  resources,  are, 
especially  in  foreign  fields,  succeed- 
ing the  small  operator  with  limited 
means. 

Whereas  in  the  past  the  operator 
was  lucky  if  he  possessed  funds  suf- 
ficient to  complete  one  well,  which 
was  usually  bo  shallow  that  its  value 
as  a  test  of  the  presence  or  absence 
of  oil  was  extremely  small,  the  large 
operator  ,.('  todaj  condemns  only  the 
territory  which  has  been  tested  by 
three  or  four  holes  to  a  depth  of 
3,500  ft.  or  more.  The  oil  man  finds 
four  points  of  interest  in  his  investi- 
gat  ion  of  the  possible  extension  of  the  use  of  the  diamond 
drill  in  oil  field  work,  namely,  its  utilization  for: 
Prospecting  structure;  (2)  deepening  old  wells  and 
partly  completed  wells;  I  :', )  wildcat  drilling;  and  (4) 
production  drilling. 

The  value  of  the  diamond  drill   in   the  first  class  of 
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work  is  unquestioned.  The  Marland  company  alone  is 
running  three  drills  for  this  purpose  in  connection  with 
its  surface  work.  It  has  been  found  indispensable  for 
accurate  work  in  areas  where  drift  or  soil  cover  the 
strata  of  which  the  geological  structure  is  being  in- 
vestigated, as  it  gives  in  the  form  of  a  core,  usually  of 
1  in.  diameter,  an  accurate  record  of  the  succession  of 
strata  as  complete  as  if  the  overburden  had  all  been 
removed  and  the  rock  itself  examined.  Three  or  four 
such  tests  drilled  to  a  depth  of  100  or  200  ft.  will  greatly 
lessen  the  chances  of  error  which  the  geologist  takes 
when  he  relies  on  surface  indications  alone.  The  drills 
used  are  identical  with  those  which  have  been  used  for 
half  a  century  in  coring  orebodies  and  coal  beds.  Where 
only  soils  and  soft  rocks  are  to  be  penetrated,  drills 
using  hand  power  have  been  found  practical,  but 
usually  a  machine  driven  by  a  small  steam  or  gasoline 
engine  is  preferred.  The  total  cost  is  comparatively 
low,  as  progress  is  rapid  and  the  drill  is  handled  by  a 
small  crew,  and  is  easily  moved  about  because  of  its 
compact  nature  and  light  weight.  The  total  cost  of  five 
200-ft.  tests  would  probably  be  less  than  one-twTentieth 
of  that  of  a  single  deep,  dry  hole. 

Diamond  Drills  Have  Been  Used  for  Deepening 

In  work  of  the  second  type  the  large-sized  diamond 
drill  comes  into  its  own.  In  a  speech  before  the  Amer- 
ican Association  of  Petroleum  Geologists  recently,  R.  D. 
Longyear  said: 

"Four  holes  were  recently  taken  over  by  a  diamond- 
drilling  contractor  for  completion  after  they  had  been 
abandoned  by  a  cable-tool  drill.  One  of  the  holes,  drilled 
near  Ferndale,  Washington,  started  with  a  diameter  of  18 
in.,  and  at  a  depth  of  2,100  ft.  had  to  be  cased  with  4-in. 
casing.  The  hole  was  then  continued  with  a  small  string 
of  tools  to  2,400  ft.  At  this  point  it  became  necessary  to 
underream,  but  the  tools  were  soon  lost  and  could  not  be 
recovered.  The  diamond  drill  was  then  installed.  A  hole 
was  drilled  alongside  the  tools  and  continued  to  3,603  ft., 
finishing  with  a  diameter  of  2i7s  in.  Another  well  was 
started  by  cable  tools  with  a  diameter  of  151  in.  and  was 
reduced  to  4  in.  at  2,026  ft.  The  diamond  drill  completed 
it  to  2,826  ft.,  with  a  diameter  of  2A  in.  Another  cable- 
tool  drill  near  Pincher  Creek,  Alberta,  had  to  use  so  many 
strings  of  casing  that  it  was  reduced  from  15i  to  4  in.  in 
1,500  ft.  Again  the  diamond  drill  took  over  the  hole  and 
completed  it  to  3,000  ft.  The  fourth  hole  was  started  10 
in.  in  diameter  and  had  to  be  changed  to  a  diamond  hole  at 
700  ft.  when  it  had  been  reduced  to  3i  in.  in  diameter.  In 
spite  of  the  large  number  of  strings  of  casing  used  in  these 
four  wells,  all  four  of  them  had  fresh  or  salt  water  flowing 
from  the  inside  casing  when  taken  over  bv  the  diamond 
drill." 

In  all  of  these  the  primary  cause  for  changing  to 
the  diamond  was  the  size  of  the  hole,  although  in  one 
the  tools  had  been  lost  also.  It  may  also  be  expected 
that  the  use  of  the  diamond  will  become  common  in 
wells  where  the  hole  is  still  large,  but  where,  because  of 
loss  of  tools  or  partial  collapse  of  casing,  much  time 
would  be  lost  before  resumption  of  drilling  could  be  se- 
cured with  the  ordinary  tools.  In  such  cases  the  smaller 
diamond  bit  might  easily  drill  by  the  seat  of  trouble, 
side-tracking  the  tools  or  drilling  up  part  of  the  casing 
in  extreme  instances.  Further  possibilities  of  the  use 
of  the  diamond  bit  along  this  line  are  suggested  by  the 
frequent  need,  particularly  in  the  Gulf  Coast  and  Okla- 
homa fields,  of  deepening  old  wells  in  order  to  reach  a 
lower  sand  which  has  just  been  discovered  in  a  nearby 
or  offset  well.  As  today  most  wells  are  completed  with 
5A-in.  casing,  deepening  calls  for  the  use  of  small,  un- 


economical tools,  the  long  underreaming  job,  or  the  drill- 
ing of  a  second  well,  starting  with  a  larger  hole  and 
more  casing.  If  the  diamond,  whose  maximum  effi- 
ciency is  attained  on  small  holes,  be  called  in,  the  upper 
sand  may  be  cased  off  and  the  hole  completed  without 
delay. 

Development  of  the  Large  Diamond  Drill 

Before  discussing  the  field  of  possible  development 
along  the  other  lines  suggested,  it  seems  advisable  to 
describe  in  some  detail  the  large  size  diamond  drill 
and  its  manner  of  operation  in  oil  drilling.  Consid- 
ered mechanically,  diamond  drilling  is  merely  a  devel- 


Ugarte  No.   6,  the  first  producing  well  put  down   by 
diamond  drill  in  Mexico 

opment  of  the  rotary  process.  Historically,  this  de- 
velopment antedates  the  oil-field  rotary  by  a  quarter  of 
a  century.  The  long  line  of  hollow  drill  rods  extending 
from  the  surface,  where  they  are  given  the  rotating 
motion,  down  to  the  cutting  bit  into  which  the  diamonds 
are  set,  differs  in  no  way  from  the  smaller  sizes  of 
rotary  rods.  That  the  cutting  edge  should  be  eight  or 
more  diamonds,  instead  of  a  steel  fishtail  or  Hughes 
revolving  bit,  does  not  alter  the  principle  of  operation. 

Description  of  the  Drill  Bit 
The  point  of  greatest  interest  about  the  drill  is 
naturally  the  bit  with  its  circle  of  diamonds.  The  bit 
itself  is  merely  a  hollow  cylinder  of  soft  steel,  into  one 
end  of  which  the  diamonds  may  be  set.  The  accom- 
panying illustration  shows  the  stones  set  to  give  two 
cutting  edges,  an  outer  and  an  inner,  the  diamonds  them- 
selves projecting  A  to  A  in.  beyond  the  metal.  The 
soft  steel  is  worn  away  very  slowly,  all  the  work  being 
done  by  the  diamonds,  which  are  at  the  same  time 
making  the  core  within  the  inner  circle.  The  setting 
shows  eight  stones  in  place,  although  more  can  be  used 
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if  desired.  The  stones  are  of  the  black,  opaque,  non- 
crystalline variety,  known  as  carbons,  and  are  at  pres- 
ent secured  only  from  Brazil.  Good  stones  weigh  from 
2J  to  3  carats,  and  are  valued  at  $125  per  carat,  or  from 
$300  to  $400  each,  making  an  eight-stone  bit  worth  from 
$2,500  to  $3,000.  As  a  single  loose  stone  in  the  bit 
will  tear  out  all  of  the  rest  if  it  falls  out  while  drill- 
ing and  may  cause  the  loss  of  three  or  four  or  even 
all  of  the  carbons,  the  setting  is  entrusted  to  only  the 
most  experienced  men.  Setting  is  accomplished  by 
drilling  and  cutting  holes  of  suitable  size  and  shape 
in  the  soft  steel  bit  and  then  drawing  the  metal  close 
around  the  diamond  with  caulking  tools.  A  run  of  400 
ft.  before  resetting  is  not  uncommon  in  soft  shales, 
sandstones,  and  limestones.  The  loss  of  value  to  the 
bit  will  average  between  $50  and  $60.  For  very  hard 
sandsto'nes  or  limestones  the  cost  might  be  doubled, 
while  in  clays  it  would  be  probably  less  than  half. 

Single-  and  Double-Tube  Core  Barrels  Are  Used 

The  recovery  of  the  core  is  accomplished  by  the  core 
barrel.  Two  types  of  core  barrels  are  in  use,  the  single 
tube  and  the  double  tube.  The  first  type  differs  from 
the  second,  which  is  illustrated,  in  that  its  walls  are 
made  by  the  cylinder  to  which  the  bit  is  attached, 
whereas  those  of  a  double-core  barrel  hang  free  and  have 
no  function  other  than  that  of  recovering  and  protect- 
ing the  core.  The  single  tube  is  commonly  used  in  ore- 
bodies  and  in  consolidated  rocks  where  the  core  re- 
mains undisturbed  and  unbroken  although  the  cylinder 
surrounding  it  is  making  upward  of  two  hundred  revo- 
lutions per  minute.  In  coal  testing  and  in  all  but 
the  deepest  oil  wells,  the  double  tube  will  be  needed 
as  poorly  consolidated,  easily  fractured  sedimentary 
rocks  would  soon  be  reduced  to  a  pulp  by  the  revolving 
cylinder,  and  would  be  carried  off  by  the  circulating 
water.  The  second,  freely  hanging,  non-revolving  cyl- 
inder must  be  used  in  such  cases.  It  can  not,  however, 
be  used  on  extremely  deep  wells,  because  of  its  lack 
of  strength  and  ability  to  resist  high  rock  pressure. 
The  core  barrel  in  either  case  is  usually  made  to  handle 
from  30  to  40  ft.  of  core,  although  in  the  first  Panuco- 
Boston  test  a  13-ft.  barrel  was  used.  This  necessitated 
frequent  raising  of  the  tools  to  the  surface  to  remove 
the  core  and  slowed  down  the  drilling.  The  actual 
breaking  and  lifting  of  the  core  from  bed  rock  is  accom- 
plished by  a  small  circular  wedge,  called  the  core  lifter, 
placed  just  above  the  bit  itself,  which  becomes  operative 
immediately  upon  pulling  the  rods.  , 

As  the  drill  rotates  with  approximately  twice  the 
speed  of  the  ordinary  rotary  and  cuts  at  about  the  same 
rate,  it  is  evident  that  considerable  frictional  heat  will 
be  developed.  This  together  with  the  necessity  for  re- 
moval of  the  cuttings,  made  it  necessary,  early  in  the 
history  of  the  diamond  drill,  to  develop  a  water-circula- 
tion system.  The  water  is  supplied  under  varying  pres- 
.  just  as  in  the  rotary  system,  by  surface  pumps 
connected  to  the  hollow  drill  rods.  The  circulation,  in 
ise  of  the  double-tube  core  barrel,  is  indicated  by 
the  arrows  in  the  accompanying  illustration,  the  water 
laden  with  catting!  passing  up  the  hole  outside  of  the 
drill  rods.  Prior  to  the  use  of  the  diamond  in  oil-field 
work   only   clear  lupplied    to  the   hit.    but    it 

i.ie.  by  usmg  larger  drill  rods,  to 

handle  successfully  some  rotary  muds.  It  ma\  be  stated 
that  the  cuttings  secured  in  the  wash  are  of  no  value 
for  the  identification  of  strata. 


In  the  rotary  system,  the  weight  of  the  drill  pipe 
rests  largely  upon  the  bit  while  drilling.  As  the  dia- 
mond fractures  easily,  and  if  badly  fractured  becomes 
useless,  it  is  necessary  to  supply  some  means  of  sus- 
taining the  weight  of  the  rods  in  deep  drilling  and  of 
preventing  sudden  jars  or  strains  such  as  might  be 
expected  while  drilling  in  cavernous  limestones  of  Mexico 
n>"  in  the  cherty  and  flint-laden  rocks  of  Kansas.  This 
problem  has  been  overcome  by  the  vertical  hydraulic 
cylinder  through  which  the  drill  rods  are  made  to  pass, 
and  to  the  piston  of  which  they  are  connected.  While 
drilling  at  great  depths,  water  is  forced  into  the  cylinder 
below  the  piston  with  the  full  hydraulic  pressure  of 
the  pump,  thus  forming  a  cushion  upon  which  the 
weight  of  the  drill  rods  rests. 

Pressure  gages  above  and  below  the  piston  enable  the 
operator  to  see  what  weight  is  resting  on  the  bit  and  to 
regulate  as  he  desires.  The  normal  weight  left  unsup- 
ported by  the  cylinder  water  and  sustained  by  the  bit  is 
the  weight  of  about  900  ft.  of  small  drill  rods.  While 
the  upper  portion  of  the  cylinder  is  kept  full  of  water 
to  prevent  jarring,  it  has  special  additional  work  dur- 
ing two  periods  of  drilling;  first,  when  drilling  at  shal- 
low depths;  and,  second,  when  drilling  through  high 
pressure  gas  sands.  In  the  first,  through  the  introduc- 
tion of  water  under  pressure  into  the  upper  half  of  the 
cylinder,  the  diamonds  may  be  forced  downward  with  a 
a  force  equivalent  to  that  of  900  ft.  of  rods.  In  the 
second,  it  becomes  possible  by  combining  the  downward 
force  of  the  water  in  the  cylinder  and  the  weight  of 
the  rods  in  the  hole  not  only  to  prevent  blowouts  but 
to  continue  drilling  against  the  pressure.  An  average 
of  40  ft.  per  day  was  attained  in  this  way  by  one 
well  at  Panuco  while  drilling  against  a  pressure  of  480 
lb.  Thus  throughout  the  whole  drilling  period,  the  bit 
is  at  the  instant  command  of  the  driller,  a  thing  not 
possible  when  using  other  equipment. 

While  no  wells  have  yet  encountered  pressures  mak- 
ing its  use  necessary,  one  manufacturer  has  patented 
and  sold  a  special  pressure-handling  device,  consisting 
of  a  packing  box  and  rod  brake  or  clamping  device, 
which  is  attached  to  the  casing  head  and  which  can  be 
thrown  into  use  the  instant  the  pressure  becomes  too 
great  for  the  hydraulic  cylinder.  If  the  tools  are  to 
be  removed  it  is  possbile  with  the  flush-joint  drilling 
rods  to  allow  the  tools  to  pass  slowly  through  the  con- 
trol and  to  remove  the  rods  in  sections. 

Sundry  Problems  Must  Be  Solved 

In  using  the  diamond  drill  it  is  necessary  to  over- 
come water,  caving,  and  gas  just  as  in  ordinary  rotary 
work.  The  methods  used  up  to  the  present  on  oil  wells, 
and  others  in  similar  formations,  include  mudding,  ce- 
menting, and  casing.  The  first  of  these  has  proven 
only  moderately  successful.  The  type  of  mud  which 
can  be  bandied  by  the  flush- joint  drill  rods  of  2U-in. 
outside  diameter  is  not  of  sufficient  weight  and  con- 
BistenCV  effectively  to  seal  off  water  OX  gas  sands.  It  is 
true  that,  because  of  the  greater  speed  of  the  revolving 
bit,  the  force  with  which  the  mud  is  thrown  against 
the  sides  of  the  hole  gives  it  a  greater  power  of  pene- 
tration, but  this  is  hardly  sufficient  to  balance  the  lack 
of  density,  Heavj  coarse  muds  can  only  be  handled 
satisfactorily  by  the  recently  developed  3;-in.  bit  and 
P,  A.  EdaOfl  suggests  that  larger  waterways  in 
the  I  it  would  make  the  use  Of  such  muds  possible. 
While  some  gain  might  be  secured,  it  would  have  to  be 
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at  the  expense  of  the  core  or  strength  of  the  drill. 
It  seems  possible  that  diamond  drillers,  who  are  forced 
to  use  the  smaller  sized  rods,  will  find  the  solution  of 
their  problem  in  the  use  of  special  muds  such  as  a  pure 
kaolin  or  an  iron-oxide  mud,  as  both  of  these  give  high 
density  without  excessive  viscosity. 

The  term  "cementing"  in  the  diamond-drill  field  re- 
fers to  the  use  of  cement  alone  to  shut  off  water.  If  a 
thin  stratum  of  water  sand  is  encountered  it  is  drilled 
through  until  an  impervious  stratum  is  reached.  The 
extent  of  the  sand  is  known  from  the  core.  The  dis- 
tance between  the  impervious  rock  above  and  the  bot- 
tom of  the  hole  is  reamed  with  a  special  expanding 
underreamer,  to  a  diameter  an  inch  or  so  greater 
than  that  of  the  flush-joint  casing  which  must  later 
pass  by.  Cement  is  now  introduced  under  pressure, 
forced  into  the  sand  as  far  as  possible,  and  allowed 
to  settle.  The  cement,  after  three  or  four  days,  may 
be  drilled  through  with  perfect  safety ;  and  because 
of  the  smooth  action  of  the  diamond,  the  collar  seal- 
ing off  the  sand  will  remain  unbroken  after  the  drill- 
ing. This  method  cannot  be  expected  to  prove  suc- 
cessful in  sealing  off  sands  where  high  water  or  gas 
pressure  is  present. 

The  use  of  casing  in  diamond  drilling  is  more  unde- 
sirable than  in  any  other  type  of  drilling.  Even  the 
manufacturers  of  the  drills  themselves  do  not  expect 
to  be  able  to  make  a  practicable  drill  capable  of  mak- 
ing a  hole  larger  than  6  in.,  which  means  a  limited 
number  of  strings  of  casing.  The  reason  is  merely 
one  of  cost,  no  mechanical  difficulties  being  known. 
This  does  not  mean  that  the  diamond  will  be  unable 
to  reach  the  same  depths  in  soft  rocks  as  are  now 
reached  in  hard  rock;  its  smooth  motion  and  ability  to 
handle  water  sands  in  other  ways  do  not  encourage 
caving.  In  addition  it  must  be  remembered  that  the 
flush-joint  casing  reduces  the  hole  at  about  half  the 
rate  of  ordinary  casing. 

Fishing  Job  Completed  in  Seven  Hours 
Fishing  problems  can  apparently  be  handled  more 
easily  with  this  system  than  with  the  others  if  the 
fishing  job  on  the  first  Mexican  well  is  typical  of  what 
may  be  expected  in  other  cases.  Here,  at  2,100  ft., 
the  top  of  the  core  barrel  was  twisted  off.  A  screw 
tap  was  attached  to  the  rods  and  threaded  into  the 
inside  of  the  core  barrel;  the  whole  episode  from  break 
to  recovery  occupied  only  seven  hours.  As  the  rods 
while  fishing  are  under  the  same  delicate  control  as 
while  drilling,  the  recovery  should  be  accomplished 
with  the  same  degree  of  ease  in  most  cases. 

The  crew  on  a  deep  well  ordinarily  consists  of  seven 
men :  the  diamond  setter,  who  also  acts  as  foreman, 
two  drillers,  and  four  helpers.  In  foreign  work  the 
drillers  and  the  setter  will  be  sent  out  from  this  coun- 
try, the  helpers  being  secured  locally.  As  the  wear  on 
the  machinery  is  slight,  the  most  important  items  of 
the  cost  of  drilling  are,  the  pay  of  crew,  transport 
charges,  and  diamond  wear  and  replacement.  The  cost 
of  carbons  has  already  been  spoken  of.  The  crew  cost 
will  be  about  the  same  as  for  the  other  methods.  As  to 
transportation,  the  cost  will  be  in  direct  proportion 
to  the  weights  of  machinery  used  or  about  as  follows : 

Weight  of 
„  Equipment. 

Type   of   outfit  Tons 

Cable,  including  casing  for  a  3.500-ft.  test 250 

Kotary,  including  casing  for  a  3.500-ft.  test 350 

Kotary  and  cable,  including  casing  for  a  3.500-ft.  test.  .        400 
Diamond  drill,  including  casing  for  a  3,500-ft.  test 70 


An  eight-stone  bit 


Although  no  comparative  figures  are  available  it 
seems  that  in  wildcat  drilling  the  diamond  drill  will 
prove  capable  of  completing  all  except  the  most  shal- 
low tests  with  a  considerable  saving,  possibly  as  much 
as  40  per  cent  in  tropical  countries.  On  wells  drilled 
with  cable  tools  to  a 
depth  of  less  than 
1,000  ft.  the  cost  is 
slightly  lower  than 
can  be  expected  of 
the  diamond.  The 
degree  of  speed  to  be 
attained  is  still  a 
matter  to  be  deter- 
mined by  experience 
and  will  probably  be 
found  to  vary.  It 
appears  likely  that, 
for  wells  drilling  be- 
tween 1,000  and  3,- 
000  ft.,  a  cutting 
speed  of  about  10  ft. 
per  hour  might  be 
expected.  As  the 
core  must  be  re- 
moved every  three  or 
four  hours,  and,  as 
this  operation  takes 
from  14  to  2  hours, 
the  maximum  speed 
to  be  secured  on  the 
double-shift  or  two- 
tower  basis  will  be 
between  100  and  150 
ft.  per  day.  It  is 
probable  that,  as  in 
the  drilling  in  Mex- 
ico, the  diamond  will 
not  be  used  for  the 
upper  section  of  the 
hole.  Instead,  while 
drilling  through  the 
soft  surface  forma- 
tions, a  fishtail  bit 
will  be  attached  to 
the  drill  rod  and  the 
core  will  be  dis- 
pensed with.  In  such 
cases  speeds  of  from 
150  to  200  ft.  per  day 
should  not  prove  un- 
common. In  a  sim- 
ilar manner,  the 
speed  while  drilling 
in  the  deeper  sec- 
tions could  be  greatly 
increased  by  the  use 
of  a  diamond-studded 
center  in  the  bit.  In 
this  case  the  core  is 
not  recovered  but  is 
drilled  up  and  flushed 

out  with  the  rest  of  the  cuttings.  This  method  of  gain- 
ing speed  is  of  value  only  in  offset  drilling  where  speed 
is  more  desirable  than  information  regarding  the 
strata. 

To  return  now  to  the  discussion  of  the  value  of  the 
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diamond  to  the  oil  man.  considering  first  its  possi- 
bilities in  wildcatting.  Its  greater  mobility  when  com- 
pared with  other  types  has  already  been  indicated,  and 
its  effect  on  costs  would  seem  in  itself  a  sufficient 
reason  for  its  use  in  many  cases.  However,  in  the 
first  successful  well  and  in  most  of  the  others  that  have 
been  drilled  up  to  the  present,  mobility  was  not  the 
factor  that  was  considered  most  important.  The  in- 
formation which  the  core  gives  to  the  wildcatter  is  of 
so  much  more  value  than  that  which  the  other  drills 
give  that  its  use  in  this  kind  of  work  often  would  be 
justified  even  though  the  cost  were  increased  by  50  per 
cent.  The  report  of  F.  A.  Edson,  who  was  in  charge 
of  the  drilling  of  the  first  Panuco  well,  more  than 
proves  the  claims  of  its  value  in  this  work.  He  says: 
"To  the  surprise  of  every  one  about  85  per  cent  of  core 
was  obtained.  This  was  due  both  to  the  large  size  of  the 
core  and  to  the  flat  bedding  of  the  rocks.  Probably  no 
feature  of  the  drilling  attracted  as  much  attention  as  the 
core.  It  was  a  new  and  satisfactory  experiment  to  both 
operators  and  geologists  to  be  able  to  see  and  handle  the 
rocks  which  were  actually  producing  the  oil.  Sometimes 
the  gas  could  be  seen  bubbling  out  of  the  core.  Many  of 
the  cores  contained  fractures  which,  when  broken  open, 
were  found  to  contain  drops  of  oil.  As  the  drill  reached 
greater  depths  the  fractures  contained  more  and  more  oil, 
until  at  about  1,850  ft.  they  began  to  give  actual  production. 
The  well  came  in  rather  gradually  from  that  point,  until 
at  2.153  ft.  enough  oil  was  struck  to  bring  the  production 
up   to   1,200  bbl. 

"It  was  observed  that  these  fractures  occurred  in  zones. 
The  drill  would  penetrate  20  or  30  ft.  of  fractured  ground 
and  then  go  back  into  solid  rock  again.  This  would  con- 
tinue for  50  or  60  ft.  and  then  another  fractured  zone  would 
be  encountered.  This  information  would  have  been  very 
important  had  it  been  desirable  to  shoot  the  well.  The 
shooter  would  have  known,  almost  to  the  inch,  just  where 
to  put  the  shot,  as  he  could  have  judged  much  more 
accurately  as  to  the  amount  of  explosive  required.  In  gen- 
eral it  is  hard  to  overestimate  the  practical  value  of  the 
information  to  be  obtained  from  such  cores.  The  ordinary 
practical  oil  operator  can  obtain  more  information  from 
them  than  the  trained  geologist  does  now  from  a  micro- 
scopic study  of  well  cuttings." 

While  considerations  of  mobility  and  information  are 
of  sufficient  importance  to  promise  a  bright  future  for 
the  diamond  drill  in  exploration  work,  and  in  drilling 
in  inaccessible  regions,  other  factors  such  as  speed, 
control,  oil  recovery,  and  the  cost  of  the  equipment  it- 
self must  be  considered  in  production  drilling.  As  far 
as  speed  is  concerned,  it  would  seem  that  this  drill 
can  average  somewhat  less  than  the  rotary  in  rotary 
country,  somewhat  higher  than  the  cable  in  hard  rock, 
and  has  a  distinct  advantage  over  both  in  localities 
where  both  hard  and  soft  rocks  occur,  because  of  its 
ability  to  use  the  small  fishtail  in  addition  to  the  regular 
bit.  Patented  devices,  based  on  mechanically  sound 
principle!  indicate  a  control  of  high  pressures  and  the 
prevention  of  blowouts  to  a  degree  possibly  greater 
than  that  attained  today  with  other  drilling  methods. 
The  size  of  the  hole  which  reaches  the  producing 
sand  will  generally  be  smaller  than  that  now  given 
by  the  rotary  and  standard  tool.-.  Whether  or  not  the 
size  will  be  too  small  for  commercial  recovery  of  the 
oil  is  an  open  question.  A  (low  of  1,200  bbl.  daily  from 
the   4-in.    hole   of    th<  lean    well    was    accom- 

plished so  easily  as  to  give  the  impression  that  a  much 
ter    flow    could    have   been    obtained.      If   the    hole 
goes    below    the    l-in.    size,    it    seems    probable    that    at 
problems  must  l>e  faced.     In   the  first  place, 
unle  heavy  the  escape  of  the 


oil  from  the  sand  to  the  hole  will  be  slow,  because  of 
the  small  area  of  its  walls.  In  addition,  if  the  oil  be 
saturated  with  solid  paraffin  or  asphaltic  material,  the 
tendency  to  gum  up  and  fill  up  the  pore  space  in  the 
sand  surrounding  the  hole  will  be  marked.  It  is  the- 
oretically possible  to  ream  the  hole  to  a  larger  size  or 
to  shoot  the  well.  Neither  reaming  with  a  hole  full  of 
oil  nor  shooting  in  a  small  hole  filled  with  oil  and  gas 
are  particularly  desirable  undertakings.  In  the  second 
place,  if  the  well  is  small  and  must  be  pumped,  it  should 
be  remembered  that  the  amount  of  oil  which  accumu- 
lates between  pumping  periods  in  the  bottom  of  the 
hole  is  almost  directly  proportional  to  the  size  of  the 
hole. 

Practicability  of  Diamond  Drilling  for  Production 
Is  Yet  To  Be  Determined 

If  the  estimates  on  costs  which  I  have  seen  are  re- 
liable, the  diamond  has  a  slight  advantage  over  the 
other  methods  as  used  today  in  a  large  number  of 
fields.  This  advantage  in  the  fields  having  good  trans- 
portation facilities  is  not  important;  it  would  be  more 
than  lost  if  the  cost  of  carbons  increases  slightly. 

In  conclusion,  I  may  call  attention  to  the  wide  scope 
of  the  drilling  which  is  being  carried  on  today  as  evi- 
dence of  the  rapid  development  of  the  diamond  drill  in 
oil  work.  I  know  personally  of  wells  being  drilled  in 
Mexico,  Alberta,  Washington,  Oklahoma,  and  San 
Domingo;  and  I  have  heard  of  many  others  which  have 
been  completed  in  the  past  year.  As  a  means  for  out- 
lining structure,  for  deepening  and  for  wildcatting,  the 
diamond  drill  has  undoubtedly  come  to  stay.  Whether 
it  can  be  economically  used  for  drilling  in  producing 
fields  is  a  question  yet  to  be  solved. 


Slow  Distillation  Gives  Better  Shale  Oil 

Experiments  conducted  at  the  Salt  Lake  City.  Utah, 
station  of  the  Bureau  of  Mines,  in  the  course  of  oil-shale 
investigations,  indicate  that  the  stationary  and  revolv- 
ing type  of  small  shale  retorts  give  equivalent  results 
in  yield  and  quality  of  oil  when  the  progress  of  destruc- 
tive distillation  of  the  shale  particles  is  identical  in 
both.  This  work  requires  elaboration,  as  in  the  Boulder, 
Col.,  laboratory  the  assay  retort  has  always  produced 
oil  superior  in  quality  to  that  made  from  the  same  ma- 
terial by  the  larger  rotary. 

Experiments  with  both  "refluxing"  and  "continuous" 
types  of  condensers  demonstrate  that  the  latter  type 
is  the  most  efficient,  though  the  relative  superiority  of 
the  condensation  principle  is  yet  undetermined.  Tests 
show  that  oils  produced  by  the  complete  distillation  of 
the  shales  at  a  low  temperature,  which  condition  accom- 
panies slow  distillation,  are  superior  to  those  produced 
by  higher  temperature  distillation,  the  best  oils  being 
formed  .at  a  temperature  not  exceeding  460  deg.  t". 

By  heating  a  pulverized  shale  sample  for  a  long  period 
at  a  uniform  temperature,  slightly  below  the  initial  oil- 
yielding  temperature,  il  \\:i-  found  that  80  per  cent  of 
the  oil-forming  material  of  the  shale  was  rendered  sol- 
uble in  carbon  bisulphide.  The  attractable  substance 
so  obtained    is   not    shale  oil.   but    will   break   down    into 

ti. ii  when  subjected  to  a  temperature  of  approxi- 
mately 890  deg.  C.  A  light  oil  having  an  end  point  of 
approximately  27B  deg  I  was  produced  directly  from 
the  shale  retort  by  (racking  the  oil  simultaneously  with 
its  evolution  from  the  shale,  with  a  loss  of  25  per  cent 
but  with  a  distillate  luperior  to  any  from  shale  oil. 
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The  Nelson  Convention 

Canadian  and  American  Mining  Men  Meet  to  Discuss  Mutual  Interests 

— Industry  in  British  Columbia  Reviewed  by  William  Sloan 

— Several  Interesting  Technical  Papers  Presented 

By  T.  A.  Rickard 


THE  International  Mining  Conven- 
tion was  in  session  at  Nelson,  in 
the  Province  of  British  Columbia,  on 
July  3  and  the  four  days  following. 
Those  of  us  who  arrived  by  the  lake 
steamer  from  the  South  the  even- 
ing before  were  met  at  the  dock  by 
a  kilted  band  of  Scottish  pipers,  of 
whom  the  town  (population,  6,000)  has 
every  reason  to  be  proud.  The  next 
morning  a  procession  headed  by  the 
Lieutenant-Governor  of  the  Province 
and  the  Minister  of  Mines  proceeded  to 
the  Armory,  and  again  the  stirring 
notes  of  the  bagpipes  echoed  among 
the  forest-clad  hills.  Mr.  S.  S.  Fowler,  a 
Columbia  School  of  Mines  graduate, 
long  and  honorably  identified  with 
mining  in  the  Kootenay  regicn,  pre- 
sided at  the  opening  session,  which 
started  with  an  address  by  Mr.  Walker 
C.  Nichol,  the  Lieutenant-Governor, 
who  referred  to  the  prominent  part 
played  by  the  operators  of  Spokane  in 
the  development  of  the  Kootenay  mines 
and  expressed  the  friendly  feeling- 
entertained  toward  them  by  the  people 
of  British  Columbia.  He  stated  that 
the  average  per  capita  production  per 
annum  of  the  mines  in  the  Province  had 
averaged  $61.75  during  the  last  six 
years,  the  average  annual  output  being 
$36,331,561,  with  an  average  popula- 
tion of  523,000.  Next  followed  the 
Minister  of  Mines,  Mr.  William  Sloan, 
who  has  been  at  the  head  of  the  de- 
partment for  six  years  and  has  made 
an    enviable    record.  He    is    highly 

esteemed  by  the  mining  fraternity.  In 
his  speech  of  welcome  to  the  delegates, 
he  stated  that  the  fact  of  facing  similar 
mining  problems  gave  rise  to  these  in- 
ternational conventions,  which  were 
helpful  to  the  people  on  both  sides  of 
the  line.  "Your  sons  and  our  sons 
went  overseas  together  to  fight  a  com- 
mon enemy.  We  know  that  they  can 
be  relied  on  in  the  future  to  be  jointly 
the  bulwark  of  common  peace  and 
progress."  The  Mayor  of  Nelson,  Mr. 
C.  P.  McHardy,  tendered  the  visitors 
the  keys  of  the  city  and  the  key  to  his 
cellar,  apologizing  for  the  fact  that 
it  contained  only  ginger-ale.  Here  I 
may  add  that  Nelson  is  said  to  be 
inhabited  chiefly  by  the  Scotch,  some 
so  by  birth,  others  by  absorption.  This 
opening  session  was  short  and  to  the 
point.  A  flower-show  aided  in  giving 
a  beautiful  background  to  the  speakers' 


platform,  and,  of  course,  the  flags  of 
the  two  countries  were  splendidly  in 
evidence  to  remind  the  audience 
among  other  things,  that  the  national 
holidays  of  July  1  in  Canada  and  of 
July  4  in  the  United  States  were  being 
celebrated  jointly.  In  the  afternoon 
there  was  an  excursion  on  the  lake 
and  in  the  evening  the  present  writer 
delivered  an  address  on  "The  English- 
Speaking  Peoples." 

Next  morning  the  Minister  of  Mines 
reviewed  the  mining  industry  of  British 
Columbia  in  a  paper  full  of  interesting 
information.  He  expressed  the  opinion 
that  all  signs  pointed  to  a  revival. 
Even  under  unfavorable  conditions,  the 
Province  had  done  well.  In  1921  the 
annual  production  of  metals  and 
minerals  was  $28,066,641-,  a  decrease 
of  21  per  cent  as  compared  with  the 
previous  year.  "If  this  seems  serious, 
it  is  only  necessary  to  hold  these 
figures  up  against  those  of  some  of 
the  mineral-producing  sections  of  the 
United  States  in  order  to  obtain  the 
proper  perspective  as  to  our  position: 
In  Arizona,  a  drop  of  77  per  cent  in 
1921;  in  Montana,  75  per  cent;  Utah, 
55  per  cent;  Washington,  70  per  cent; 
Nevada,  50  per  cent;  New  Mexico,  77 
per  cent;  and  Oregon,  43  per  cent." 
He  referred  to  the  extent  of  the  Pro- 
vince— 372,000  square  miles — and  the 
large  part  of  the  Pacific  highlands  of 
North  America  that  it  included.  "Our 
share  in  this  great  belt  will  prove  to 
be  not  less  than  that  of  Mexico  or 
the  United  States."  He  expressed  keen 
satisfaction  at  the  recent  announce- 
ment by  the  Consolidated  Mining  & 
Smelting  Company  of  Canada  that  rates 
on  zinc  ores  would  be  more  favorable 
henceforth,  on  account  of  metallurgical 
advances  made  in  the  treatment  of 
such  ores  at  the  Trail  smelter.  A 
geological  survey  of  the  iron  ores  of 
the  Province  had  been  started,  he  said, 
by  Dr.  G.  A.  Young,  professor  of  geo- 
logy in  McGill  University,  under  the 
joint  auspices  of  the  Geological  Survey 
of  Canada  and  the  Mining  Department 
of  British  Columbia.  The  purpose  was 
to  aid  "those  having  in  view  the  estab- 
lishment of  an  iron  and  steel  industry" 
capable  of  supplying  the  Pacific  North- 
west. He  referred  to  the  system  of 
lectures  to  prospectors  and  others  that 
had  been  initiated,  this  useful  work 
being  done   during   the   winter   mont'.s 


by   the   Resident  Engineers   in   the   six 
Mining   Divisions.     Last   year   the   ag- 
gregate   attendance    at    these    lectures 
was  3,000.  "British  Columbia's  develop- 
ment depends  not  only  on  those  of  the 
present,  but  also,  on  the  generations  to 
come,  and  I  am  in  hope  that  the  prac- 
tice of  lecturing  on  rudimentary  minera- 
logy by  Government  engineers  will  be- 
come a  recognized  part  of  the  education 
in    this    Province."      He    expressed   the 
further    hope    that    mineralogy    might 
become  a  part  of  the  curriculum  in  the 
public     schools,     "because     ours     is     a 
mining    country."        Cabinets    of    rare 
minerals    had    been    placed    at    various 
points  to  assist   the  detection  of  valu- 
able ores.     Such  a  collection  was  to  be 
found  in  Nelson;  it  would  assist  in  the 
discovery    of    "those    minerals    of    eco- 
nomic  value  that  have  not  been  found 
here  up  to  the  present."     The  finding 
of  rich   gravel   at   Cedar  Creek  in  the 
Cariboo     district     promised     profitable 
work    for    the    individual    miner    with 
rocker   and   sluice-box.     There  was   an 
increase  of  interest  in  alluvial  mining 
in   the   Omineca   and    Peace   River   dis- 
tricts.    Mr.  Sloan  referred  to  the  prin- 
cipal lode  mines,  and  more  particularly 
tc  the  silver  mines  of  the  Slocan.    "But 
it    is    a    mistake    to   build   only   on   the 
precious     metals,     lucrative     as     such 
properties    are    when    the    ore-content 
runs    sufficiently   high.     After   all,   the 
permanent  foundation   of  the  industry 
is    in    the    development   of   the   copper, 
lead,    zinc,    etc.     They   are    the   indus- 
trial metals,  and  while  for  the  present 
the  world  is  badly  crippled  industrially, 
they  are  going  to  come  into  their  own." 
Next,   the   president   of   the   Conven- 
tion,  Mr.   Fowler,  spoke   on  mining   in 
the  Kootenay  region,  which  covers  one- 
thirteenth  of  the   area   of  British  Col- 
umbia, but  has  produced  a  quarter  of 
the   tonnage   and   a   half   of  the   value 
of  ore  from  lode  mines  in  the  Province 
during  the  past  35  years.     As  against 
an  average  of  $8  from  the  lode  mines  of 
the  Province,  those  of  the  Kootenay  have 
averaged   $17  per  ton,  making  a  total 
of    $200,000,000    from    12,000,000    tons. 
The   Sullivan   mine,   in   the   East   Koo- 
tenay, owned  and  operated  by  the  Con- 
solidated Mining  &  Smelting  Company, 
had  ore-reserves,  Mr.  Fowler  said,  two 
or  three  times  as  much  as  the  total  out- 
put of  the  Kootenay  in  the  past.  Last 
year  the  tonnage  in  the  district  tribu- 
tary to  Nelson  had  been  only  a  quarter 
of  what  it  had  averaged  for  14  or  15 
years;  the  cause  of  the  depression  was 
intensive   stoping   during  the  war   and 
slack  development  since  then.     The  dis- 
trict was  attractive  to  miners  in  many 
ways;   among  others   for  the   plentiful 
supply  of  water-power  on  a  small  scale; 
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there  were  a  thousand  creeks  that 
would  yield  from  ten  to  a  hundred 
horse-power  each,  and  the  Government 
rental  on  these  was  only  25  cents  per 
horse-power  per  year.  He  referred  to 
the  pretty  homes  and  attractive  settle- 
ments overlooking;  the  lake,  and  to  the 
numerous  schools  that  the  Government 
had  established  amid  the  forest-clad 
mountains,  thereby  enabling  a  miner's 
family  to  live  with  him  near  where  he 
worked.  The  education  of  the  children 
is  the  foundation  of  good  citizenship. 
He  noted  an  improvement  in  manage- 
ment and  the  better  use  of  technical 
men,  as  compared  with  former  days. 
An  excellent  technical  papei  was  then 
read  by  Mr.  J.  P.  McFadden  on  the 
treatment  of  the  ores  of  the  Rosebery 
and  Surprise  mines  in  the  Slocan.  It 
described  a  method  of  flotation,  on  a 
silver-lead  ore  containing  iron  carbon- 
ate and  iron  pyrite.  The  use  of  copper 
sulphate,  in  the  proportion  of  2  pound 
per  ton  of  ore,  proved  effective  for 
differential  flotation,  there  being  a  gain 
of  six  points  in  the  zinc  concentrate. 
The  most  notable  results  were  on  low- 
grade  ore.  For  example,  on  a  feed  con- 
taining 12  ounces  of  silver,  1.1  per  cent 
lead,  and  9.8  per  cent  zinc,  a  concen- 
trate was  obtained  containing  45  ounces 
of  silver,  3.3  per  cent  lead,  and  45  per 
cent  zinc. 

In  the  evening  of  the  same  day  the 
delegates  were  guests  at  a  banquet, 
when  several  rousing  speeches  were 
made,  notably  by  Judge  J.  A.  Forin, 
Archdeacon  Graham,  and  Mr.  Nichol 
Thompson.  The  goodwill  that  exists 
between  the  neighbors  on  the  two  sides 
of  the  unfortified  frontier  found  ex- 
pression in  many  felicitous  phrases,  as 
well  as  songs. 

The  next  day  another  good  technical 
paper  was  read,  on  lead-smelting 
practice  at  the  Trail  smelter,  by  Mr.  J. 
Buchanan.  Mr.  S.  G.  Blaylock,  the 
general  manager  of  the  smelter,  made 
a  few  remarks,  chiefly  to  welcome  the 
delegates  to  the  plant  on  the  excursion 
scheduled  for  the  afternoon.  He  made, 
moreover,  an  important  statement  con- 
cerning the  proudction  of  electrolytic 
iron  from  the  pyrrhotite  gangue  of  the 
Sullivan  ore  by  means  of  the  Perrin- 
Eustis  process.  The  product  can  be 
rolled  to  the  thousandth  of  an  inch  and 
folded  a  hundred  times  when  only  as 
thick  as  a  piece  of  paper.  The  resist 
ance  to  corrosion  is  greater  than  that 
of  pure  zinc,  so  that  the  galvanization 
of    kitchen    utensil  inneces- 

sary.  The  electrolyte  i^  ferric  chloride, 
the  sulphur  is  removed  in  the  metallic 
state,  and  a  diaphragm  cell  is  used. 
A  sample  was  placed  on  exhibit.  This 
announcement  prompted  Mr.  Nichol 
Thompson,  of  Vancouver,  to  acknow- 
ledge that  the  experiments  ha. I  l»vn 
made     r,n    his     initiative.  Th> 

enough  pyrrhotite,  he  said,  in  British 
Columbia  to  upj.lv  an  iron  and  steel 
industry,  apart  from  the  known  de- 
posits of  magm  tite  and  hematite  in   the 

Province.      Mr.    Robert    Hedley    con 

I'ratul.r  .|t,.r    terhni. 

their    im  search,    as    did    also 

Professor  M.  \.  Thomson,  professor  of 


mining  and  metallurgy  in  the  Univer- 
sity of  British  Columbia.  Alderman 
Woodside  of  Vancouver  spoke  for  the 
Chamber  of  Mines,  describing  the  good 
work  it  is  doing,  and  Dr.  Clark  gave 
information  concerning  the  15,000 
square  miles  of  15  per  cent  bituminous 
land  in  Alberta.  In  the  afternoon  an 
excursion  was  made  by  train  to  Trail, 
where  the  delegates  and  citizens  of 
Nelson  were  enabled  to  see  the  largest 
smelter  in  Canada  and  one  of  the  best 
equipped  metallurgical  plants  in  the 
world.  Here  copper,  lead,  and  zinc 
are  refined  electrolytically.  A  supper 
was  served  in  the  copper-rod  mill,  sun- 
dry speeches  of  welcome  and  congrat- 
ulation bringing  the  proceedings  to  a 
close.  Mr.  Fred  A.  Starkey,  the  in- 
defatigable secretary  of  the  Convention, 
proposed  a  vote  of  thanks,  which  was 
seconded  by  the  Mayor,  Mr.  McHardy. 
Several  of  the  visitors  spoke,  notably 
Mr.  Nichol  Thompson,  who  is  always 
earnest  and  interesting.  He  pleaded 
in  behalf  of  a  duty  on  copper  rods, 
acknowledging  that  although  formerly 
a  free-trader,  he  recognized  that  he 
was  living  in  a  big  country  with  a  small 
population,  which  needed  protection  for 
its  infant  industries.  Several  references 
were  made  to  the  new  smelter-rates  on 
zinc  ores  and  a  general  feeling  of  good- 
will between  the  local  mining  fraternity 
and  the  smelter  management  was  evi- 
dent— even   before   supper. 

The  Convention  was  a  pleasant  affair, 
and  interesting  in  many  ways,  but  the 
attendance,  especially  from  south  of 
the  line,  was  disappointingly  small,  as 
compared  with  the  other  meetings  of 
the  same  series.  The  fact  that  it  was 
a  busy  and  hot  season  may  have  been 
one  reason.  The  previous  meetings 
were  held  at  Vancouver  in  1919,  at 
Seattle  in  1920,  and  at  Portland  in 
1921.  No  announcement  has  been 
made  of  a  place  or  date  for  the  next 
International  Mining  onvention,  so, 
perhaps,  it  will  be  dropped  for  a  year. 

This  convention  is  "International"  in 
the  sense  that  it  is  Canadian  and  Am- 
erican, its  field  of  activity  covering 
British  Columbia  and  the  Yukon  on  one 
side,  and  Alaska,  Washington,  Oregon, 
and  northern  Idaho  on  the  other.  It 
has  done  much  to  promote  goodwill  and 
the  exchange  of  informal  inn  between 
the  mining  men  of  the  Boundary  coun- 
try, and  it  will  be  a  pity  if  it  is 
dropped.  The  one  fly  in  the  ointment 
has  been  the  discussion  of  tariffs  and 
the  passing  of  resolutions  on  the  sub- 
ject, when,  of  course,  the  Canadians 
have  refrained  from  voting  on  pi 

for  an  American  tariff  on  any  metal  or 

mineral,    and    the    Americans    in    attcn- 

dance    have    refrained    similarly   from 

'  ing  any  opinion  on  a  propose! 
Canadian  tariff.  It  will  he  well,  in 
fatim,  if  such  subjects  are  taboo.  At 
the  same   time   any   sensible  man   must 

thai  commerce  BCTOSS  tin-  One 
international  line  that  has  no  fort  or 
■entry   should    in-   hindered  by   tariffs, 

A    which   are   not   of   national  use- 

llow     much     better    it     would 

I"-    if    an    agreement     could    he    reached 

try  to  produce  the  things 


it  is  best  suited  to  produce  and  to  buy 
those  things  that  its  neighbor  is  best 
fitted  to  supply?  Let  the  Canadians, 
for  example,  send  us  paper-pulp  and  let 
us  send  them  magnesite  and  tungsten! 
Infant  industries,  however, .  begin  to 
squall  as  soon  as  one  indulges  in  such 
talk,  so  it  may  be  best  to  avoid  the 
question  of  tariffs  between  us  Cana- 
dians  and   Americans. 


Safety  Congress  Program 

Arranged 

Nine  Papers  to  Be  Presented  at 

Sessions  of  Mining   Section. 

Many  of  the  problems  of  accident 
prevention  will  be  considered  by  the 
Mining  Section  of  the  National  Safety 
Congress,  which  is  to  be  held  in  Detroit, 
Aug.  28  to  Sept.  1,  as  previously 
announced.  The  program  of  the  ses- 
sions has  been  completed  and  provision 
has  been  made  for  a  thorough  discus- 
sion of  the  various  phases  of  industrial 
and  public  safety  which  will  be  dealt 
with  by  the  speakers. 

Nine  papers  are  to  be  read  at  the 
sessions  of  the  mining  section.  These 
are:  "Maintaining  Safety  Interest  at 
Mines";  "Mine  Hygiene  and  Sanita- 
tion," by  Dr.  R.  R.  Sayers,  Chief  Sur- 
geon of  the  U.  S.  Bureau  of  Mines; 
"The  True  Causes  of  Mine  Accidents," 
by  W.  W.  Adams,  statistician  of  the 
Bureau  of  Mines;  "Mine  Fire  Preven- 
tion and  Fighting,"  by  Joseph  W.  Reed, 
director  of  safety,  Consolidation  Coal 
Co.;  "Mine  Rescue  Training  and  Opera- 
tion," by  D.  J.  Parker,  U.  S.  Bureau  of 
Mines;  "The  Use  of  Telephones  in 
Mines,"  by  D.  E.  A.  Charlton,  Engi- 
neering and  Mining  Journal-Press; 
"Underground  Transport,"  by  Prof.  H. 
H.  Stock,  University  of  Illinois;  "Hoist 
ing  Equipment  at  Mines,"  by  Rudolph 
Kudlich,  U.  S.  Bureau  of  Mines;  and 
"The  Installation  and  Operation  of 
Aerial  Tramways,"  by  F.  C.  Carstar- 
phen,  American  Steel  &  Wire  Co., 
Trenton,  N.  J. 

All  meetings  will  be  held  in  the  Cass 
Technical  High  School.  Practically  all 
available  space  has  been  taken  for  the 
safety  exhibit,  which  will  be  held  in  a 
hail  adjoining  the  auditorium- 


Second  Series  of  Lectures 
on  Petroleum  Announced 

New  York  University  has  announced 
a  second  series  of  lectures  on  petroleum 
to  be  given  at  the  Wall  Street  division 
of  the  School  of  Commerce  by  Ernest  R. 

Lilley,  consulting  petroleum  geologist. 
Stressing  those  points  which  are  of  vital 
importance  to  the  oil  producer  or  con- 
sumer, the  lecturer  will,  in  this  series 
Hie  development  of  the  in- 
dustry up  to  the  present,  discuss  its 
fature  problems  both  hire  and  in 
foreign  countries,  and  indicate  ■ 
tion  t<.  ..ther  industries  witli  which  it  is 
actively  competing.  Special  attention 
will  be  paid  to  the  history  of  thl 
great  corporations  which  today  domi- 
nate the  world's  petroleum  industry. 
The-  subject  outline  follows:  "The  Price 
Situation;"  "Mechanism   of  the  Oil   In- 


July  22,  1922 


Engineering  and  Mining  Journal-Press 


159 


dustry;"  "The  Development  of  Ameri- 
can Oil  Resources;"  Mexico  and  South 
America — Problems  in  Foreign  World;" 
"Old  World  Oil  Fields;"  "Development 
of  the  Standard,  Dutch  Shell  and  other 
groups;"  "Petroleum  in  International 
Trade  and  Politics  of  Today;"  "The 
Natural  Gas' Industry;"  "The  Shale  Oil 
Industry  in  America;"  "The  Natural 
Asphalt  and  Related  Industries;"  "Oil 
versus  Coal  and  Water  Power;"  and 
"The  Future  of  the  American  Petroleum 
Industry." 

Ontario  Mining  Association 
Meets  in  Porcupine 

A.   F.    Brigham    Guesses    at    Hollinger 
Consolidated's  Value 

The  Ontario  Mining  Association  held 
its  third  annual  meeting  in  Porcupine, 
July  6,  7  and  8.  Very  satisfactory 
progress  was  reported  to  have  been 
made  during  the  year.  The  officers 
elected  for  the  coming  year  were:  C.  V. 
Corliss,  of  the  Mond  Nickel  Co.,  presi- 
dent; J.  P.  Bickell,  of  the  Mclntyre 
Porcupine  Mines,  Ltd..  first  vice  pres- 
ident; and  George  Cowie,  of  the  Algoma 
Steel   Co.,  second   vice  president. 

At  the  annual  dinner,  given  by  the 
Mclntyre  Porcupine  company,  A.  F. 
Brigham,  manager  of  the  Hollinger 
Consolidated  Gold  Mines,  stated  that 
the  value  of  the  Hollinger  was  $150,- 
000  per  foot  of  depth,  and  that  there 
was  no  reason  why  this  should  not 
hold  for  3,000  ft.  to  which  depth  the 
company  was  now  preparing  to  go. 
This,  in  the  opinion  of  the  management, 
places  a  gross  value  on  the  property 
of   $450,000,000. 

Plan  to  Celebrate  Locating  of 
First  Claim  in  Utah 

The  mining  committee  of  the  Salt 
Lake  Commercial  Club  and  Chamber  of 
Commerce  has  under  consideration  the 
holding,  in  conjunction  with  the  Utah 
State  Fair  Association  of  an  "inter- 
mountain  exposition  and  sexagenary 
jubilee"  to  celebrate  the  locating  of  the 
first  mining  claim  in  Utah  sixty  ago. 
The  Utah  State  Fa:r  Association  has 
offered  the  use  of  the  race  track  and 
amphitheatre  for  exhibits. 

Some  of  the  proposed  features  are 
an  industrial  parade;  hard  rock  drilling 
contests,  both  by  hand  and  machine; 
unloading  contests;  safety  first  con- 
tests; mine  rescue  work;  an  actual 
mine  and  mill  in  operation;  placer 
mining;  oil  well  drilling;  and  mining 
camps  in  full  blaze  of  old  time  activity. 

Hoover  to  Speak  at  Exposition 
of  Chemical  Industries 

Among  those  who  have  consented  to 
speak  at  the  National  Exposition  of 
Chemical  Industries,  which  is  to  be  held 
in  the  Grand  Central  Palace,  New  York, 
Sept.  11  to  16..  is  the  Secretary  of  Com- 
merce, Herbert  Hoover.  Mr.  Hoover 
will  address  the  Salesmen's  Association 
of  the  American  Chemical  Industry, 
whose  annual  convention  will  be  held 
in  conjunction  with  the  Exposition. 


MEN  YOU  SHOULD 
KNOW  ABOUT 


Spruille  Braden  arrived  in  New  York 
from  Chile  on  July  11. 

Franklin  W.  Smith,  of  Bisbee,  Ariz., 
was  recently  in  San  Francisco. 

Philip  Wiseman  is  expected  at  Los 
Angeles  on  his  return  from  New  York. 

Roger  Luckenbach,  of  Brooklyn, 
N.  Y.,  was  in  San  Francisco  early  in 
July. 

Clyde  Heller,  president  of  the  Tono- 
pah  Belmont  Development  Co.,  is  in 
Tonopah. 

John  T.  Reid  has  returned  from  New 
York  to  his  office  in  Lovelock,  Nev., 
for   the    summer. 

Benjamin  F.  Tibby  is  doing  profes- 
sional work  at  the  Premier  mine  in 
British  Columbia. 

Frank  M.  Manson,  manager  of  the 
Western  Ore  Purchasing  Co.,  is  in  San 
Francisco  on  business. 

H.  Foster  Bain  has  returned  to 
Washington  from  a  visit  of  inspection 
to  the  Alaskan  coal  fields. 

John  M.  Nicol  recently  left  San 
Francisco  for  Arizona.  He  expects  to 
go  from  there  to  New  York. 

E.  K.  Soper,  manager  of  the  Trini- 
dad Tarouba  Oil  Development  Co.,  has 
recently  returned  to  New  York  from 
Trinidad. 

Frederic  R.  Weekes  will  spend  the 
next  two  or  three  months  on  profes- 
sional business  in  the  West  and  North- 
west. 

J.  J.  Hussey  has  been  appointed 
manager  of  the  Noranda  Mines,  which 
has  holdings  in  Cobalt  and  Kirkland, 
Ontario. 

L.  K.  Armstrong  attended  the  re- 
cent mining  convention  at  Nelson,  B. 
C,  and  went  later  to  the  Crow's  Nest 
coal  field. 

E.  W.  Hopkins,  of  Ironwood,  Mich., 
and  P.  S.  Williams,  of  Ramsay,  Mich., 
have  returned  from  a  business  trip  to 
Cleveland. 

F.  M.  Merrilees,  for  the  last  two 
years  construction  engineer  for  the 
Shasta  Zinc  &  Copper  Co.,  which  is 
operating  at  Winthrop,  Cal.,  resigned 
his   position   on  July  15.  , 

L.  D.  Gordon,  president  and  general 
manager  of  the  Round  Mountain  Min- 
ing Co.,  has  returned  to  Round  Moun- 
tain from  San  Francisco. 

Donald  B.  Gillies,  manager  of  mines 
of  the  McKinney  Steel  Co.,  recently 
made  an  inspection  tour  of  the  Gogebic 
Range   properties   of  their  company. 

Alan  M.  Bateman,  editor  of  Economic 
Geology,  has  left  for  a  short  trip  to 
visit  the  properties  of  the  Utah  Copper 
Co.  and  the  Nevada  Consolidated  Cop- 
per Co. 

S.  S.  Rumsey,  and  W.  S.  Tarr,  of 
Duluth,    were    on    the    Gogebic    Range 


several  days  in  connection  with  the 
sinking  of  a  new  shaft  by  the  Oliver 
Iron  Mining  Co. 

W.  C.  Mendenhall  is  making  an  ex- 
tended inspection  trip.  He  will  visit 
U.  S.  Geological  Survey  parties  en- 
gaged in  field  work  in  Montana,  Wy- 
oming and  Utah. 

John  Kiddie,  mines  superintendent 
at  Morenci,  of  the  Arizona  Cop- 
per Co.,  recently  absorbed  by  the 
Phelps-Dodge  Corporation,  is  touring 
the  mining  districts  of  British  Colum- 
bia. 

John  V.  Richard,  who  has  been  ex- 
amining mining  property  in  Idaho, 
Montana,  British  Columbia,  and  Ore- 
gon for  the  last  two  months,  has  re- 
turned to  Los  Angeles,  Cal.  His  pres- 
ent address  is  969  Westchester  Place. 

Francis  J.  Webb,  Lake  Superior  dis- 
trict manager,  and  Robert  Walker,  su- 
perintendent for  the  Republic  Iron  & 
Steel  Co.,  have  been  on  the  Gogebic 
Range  inspecting  the  scraper  methods 
of  mining  in  use  there,  with  the  view 
of  introducing  them  in  their  own  mines. 

L.  D.  Ricketts  was  elected  president, 
John  C.  Green  way,  vice  president,  and 
John  F.  Bankard,  secretary  and  treas- 
urer of  the  Erupcion  Mining  Co.,  at  a 
meeting  of  the  directors  held  in  El 
Paso,  to  succeed  E.  F.  Knotts,  president, 
and  C.  A.  Kline,  secretary  and  treas- 
urer, resigned. 

W.  J.  Loring,  president  and  managing 
director  of  the  Carson  Hill  Gold  Mines, 
has  erected  a  rustic  cabin  on  Jackass 
Hill  in  Tuolumne  County,  Cal.,  which 
is  an  exact  replica  of  the  one  in  which 
Mark  Twain  spent  the  winter  of  1864- 
65,  while  panning  gold  in  the  hills,  and 
stands  on  the  same  site.  After  its 
dedication,  Mr.  Loring  presented  the 
cabin  to  Tuolumne  County  by  which  it 
is  to  be  kept  as  a  literary  shrine  in 
memory  of  America's  greatest  humorist. 

Mining  and  metallurgical  engineers 
visiting  New  York  City  last  week  in- 
cluded: I.  E.  Waechter,  of  Cleveland, 
Ohio;  John  V.  Harvey,  of  Sioux  City, 
Iowa;  Paul  M.  Tyler,  of  Washington, 
D.  C;  and  Harry  H.  Stoek,  of  Urbana, 
111. 


OBITUARY 


Arthur  B.  Emmons,  of  Newport,  R.  I., 
died  at  his  home  on  July  12.  Mr.  Em- 
mons was  born  in  1850.  He  received 
the  degree  of  Ph.D.  in  geology  from  the 
University  of  Leipsic,  Germany,  in 
1874. 

H.  F.  Hansen,  of  the  geological  staff 
of  Cia.  Mexicana  de  Petroleo  "El 
Aguila,"  S.  A.,  died  at  Tampico  of  ty- 
phoid fever  on  June  26.  Mr.  Hansen 
was  a  graduate  of  the  Missouri  School 
of  Mines,  and  was  formerly  employed 
by  the  Minas  Dolores,  at  Matehuala, 
Mexico. 


160 


Engineering  and  Mining  Journal-Press 


Vol.  114,  No.  4 


The  Mining  News 


The  Mining  News  of  ENGINEERING  AND  MINING  JOURNAL-PRESS  is 
obtained  exclusively  from  its  own  staff  and  correspondents,  both  in  the  United 
States  and  in  foreign  fields.  If,  under  exceptional  conditions,  material  emanating 
from  other  sources  is  published,  due  acknowledgment  and  credit  will  be  accorded. 


Leading  Events 


T^HE  Oliver  Iron  Mining  Co.  will  sink  a  $500,000 
shaft  on  the  Gogebic  Range,  in  Michigan.  Steel  and 
concrete  lining  will  be  used. 

The  St.  Joseph  Lead  Co.  has  taken  an  option  on  the 
famous  Mine  La  Motte,  in  Missouri,  on  which  diamond- 
drilling  will  be  done. 

Secretary  Fall  has  widened  the  scope  of  War  Minerals 
Relief  awards  by  an  opinion  sent  to  the  Commission. 

Minerals  Separation,  answering  a  patent  complaint. 
denies  that  Sulman  &  Picard  defrauded  Jacob  D.  Wolf. 

Twenty  per  cent  increase  is  reported  in  South  African 
gold  production  for  May  as  compared  with  April. 


Arizona  copper  mining  companies  will  co-operate  to 
finance  an  hydro-electric  power  project  in  the  Salt  River 
region  near  Phoenix,  Ariz. 

The  Cresson  Gold  Mining  Co.,  of  the  Cripple  Creek 
district,  Colorado,  has  distributed  a  $220,000  dividend. 

The  Miami  Copper  Co.  in  June  broke  previous  produc- 
tion  record  at  its  mine  in   Arizona. 

The  construction  of  a  branch  railroad  25  miles  long 
will  be  the  first  step  in  developing  iron-ore  deposits  in 
southern  Utah.  Work  is  to  be  done  by  a  newly  formed 
iron  and  steel  corporation  of  which  the  Columbia  Steel 
Co.  of  California  is  a  nucleus. 


New  S500,000  Shaft  Started  by 
Oliver  Iron  Mining  Co. 

Will     Have     Six     Compartments,     With 
Steel  and  Concrete  Lining 

The  Oliver  Iron  Mining  Co.  has  re- 
ceived authorization  to  begin  work  on 
a  half-million  dollar  shaft  to  be  sunk 
at  the  Royal  mine  between  the  Davis- 
Geneva  and  Puritan  mines  on  the 
Gogebic  Range  in  Michigan.  The  shaft 
is  to  be  sunk  in  the  granite  south  of 
the  footwall,  and  will  be  vertical.  It 
will  have  two  skip  compartments,  two 
for  cages,  and  two  for  pipes  and  lad- 
ders. This  differs  from  the  company's 
former  practice  in  having  one  more 
cage  compartment.  This  change  was 
made  because  the  shaft  will  be  a  deep 
one,  probably  3,000  ft.,  and  it  will  be 
necessary  to  have  more  than  the  one 
cage  to  handle  men  and  timber.  The 
shaft  will  be  lined  with  steel  and 
d  will  have  a  steel  head- 
■.'.  ith  independent  ore  pockets. 
The  hoists  will  be  electric  driven  from 
the  company's  own  power  lines  which 
are  nearby.  It  is  understood  that  build- 
ing railroad  spui  -  and  other  prelimi- 
nary work  will  begin  at  once,  and  that 
construction  will  soon  commenci 
permanent  surface  equipment  so  that 
it    can    be    used    in    sinking    the    deeper 

part  of  the  shaft.    Temporary 

equipment    will    be    used    for    the    firs' 
*'  ■  t   or  more. 


Nevada  Consolidated  Mill 
Practically  Total  Loss 

First  reports  regarding  the  extent  of 
the  damage  to  the  Nevada  Consolidated 
concentrator  at  McGill,  Nev.,  by  fire 
on  July  9  indicated  that  only  part  of 
the  plant  was  destroyed  and  that  pro- 
duction would  be  continued  at  approxi- 
mately half  capacity.  As  a  matter  of 
fact  the  entire  main  building  was 
burned  and  the  output  of  concentrate 
has  ceased.  The  crushing  plant  which 
was  housed  in  a  separate  structure  is 
intact,  as  is  the  smelter  and  the  various 
shops,  the  power  house,  and  other 
auxiliary  buildings.  If  it  is  decided  to 
rush  the  work  of  putting  a  few  units 
into  shape  tor  operation,  probably  three 
months  will  be  required.  If  on  the 
other  hand,  permanent  construction 
with  steel  and  concrete  is  to  be  used, 
nine  or  ten  months  will  elapse  before 
production  on  a  considerable  scale  can 

be    resumed.      High-grade    ore    may    he 
smelted    direct    in    the   interim. 


Rand  Gold  Output  Increases 
in  June 


London,       Inly      17     The      Transvaal 
Chamber     if.     i  net    reports    that   the 

total  go  r     the  Transvaal  dur- 

ing June  totalled  r,7.r>,fi!>7  ox. 


Yellow  Pine  Mine  in  Nevada 

Resumes 
Operations    have    been    resumed    at 

<; I  Springs.  Nev.,  by  the  Yellow  Pine 

Mining  Co.,  for  many  years  one  of  the 
premier  lead-zinc  producers  of  Nevada. 
have  1"  en  mad.' 
with  the  volatilization  process  in  co- 
operation with  the  U.  8,  Bureau  of 
method   developed   is  ex- 

Ive    the    metallurgical    pro 
Menu    affecting    treatment    of    mod  urn 

grade    ore*.      The    Yellow    Pine    paid 

dividends  during  the  war  period. 
when  lead  and  zinc  ores  commanded 
high    prices,    and    extensive    reserves    ,,t 

profitable  material  are  reported  to  be 

iii  sight  111  the  lower  workings, 


St.  Joseph  Lead  Co.  Options  Mine 
LaMotte 

Famous    Old    Missouri    Lead    Mine 
Will    Be    Prospected    Again 

The  famous  Mine  LaMotte  property 
in  Madison  County,  Missouri,  where 
more  or  less  activity  in  lead  mining  has 
been  carried  on  for  over  200  years,  has 
been  optioned  by  the  St.  Joseph  Lead 
Co.  Six  diamond  drills  will  be  shipped 
from  Bonne  Terre  to  give  this  property 
another  test,  although  it  is  the  most 
thoroughly  drilled  land  in  southeast 
Missouri.  The  shallowest  occurrence  of 
disseminated  lead  in  southeast  Mis- 
souri occurs  on  the  Mine  LaMotte  prop- 
erty and  the  ten  shafts  that  have  been 
sunk  to  date  are  only  7~>  to  170  ft. 
deep;  the  mines  make  little  water  as 
compared  to  the  heavy  inflow  of  the 
much    deeper    mines   of  the    Flat   River 

of  St.  Francois  County.  The 
Mine  LaMotte  orebodies  are  smaller  and 
i  h  as  in  St.  Francois  County 
and  are  usually  located  along  faults, 
which  also  is  unique  in  southeast  Mis- 
souri. The  property  was  successfully 
by  the  Rowland  Hazard  es- 
tate from  about  1S7.">  to  about  1895  and 
usually  produced  3.000  tons  of  pig  lead 

of  $60,000  ' 
000.  Under  the  Hazard  administration 
the  mine  had  four  operating  shafts,  an 
efficient  100-ton  mill  and  a  small  smel- 
ter, but  as  it  had  no  rail  connection, 
all  the  supplies  had  to  be  hauled  three 
0  the  Iron  Mountain  Railroad 
The  firm  of  Paugherty  &  Albert  of 
New  York,  purchased  the  property  for 
|600,000.      They  capitalized  it  at  $3,000,- 

d     launched    a    stock    promotion 
scheme   that  ended   in  disaster.     Under 

•  tj    A    Allies,   the   old    mill    was 

replaced  by  a  new  600-ton  mill.  A  cobalt 
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and  nickel  extraction  plant  was  erected 
that  proved  a  failure  and  a  switch  was 
built  from  the  Iron  Mountain  Railroad. 
Several  companies  subsequently  took 
over  the  property,  who  attempted  to 
operate  it  on  a  large  scale  and  intended 
to  work  the  disseminated  orebodies  by 
stripping  from  50  to  100  ft.  of  barren 
limestone.  This  ended  in  failure.  These 
last  operators  also  attempted  to  recover 
low-grade  "sand-carbonates"  by  wash- 
ing the  surface  clays,  which  carried 
small  but  erratic  amounts  of  carbonate 
of  lead.  The  property  has  been  idle  for 
several  years  and  it  will  be  highly  in- 
teresting if  the  St.  Joseph  Lead  Co.  finds 
sufficient  lead  to  warrant  re-opening. 
Trivial  amounts  of  copper,  nickel,  and 
cobalt  occur  in  the  sandstone  underly- 
ing the  lead-bearing  Bonne  Terre  forma- 
tion, but  thus  far  their  extraction  has 
not  proved  a  commercial  success.  There 
are  over  30,000  acres  in  the  property, 
of  which  about  5,000  acres  is  covered 
by  lead-bearing   limestone. 


New  Railroad  Branch  to  Iron 
Mines  in  Southern  Utah 

It  is  announced  in  Salt  Lake  City 
that  one  of  the  first  steps  in  the  ex- 
ploitation of  the  iron  and  coal  deposits 
of  southern  Utah,  by  the  new  corpora- 
tion of  which  the  Columbia  Steel  Co.  of 
California  is  a  nucleus,  will  be  the 
building  of  a  new  branch  railroad  from 
Iron  Springs  near  Cedar  City,  to  the 
Union  Pacific  main  line  to  Los  Angeles. 
The  junction  point  will  be  the  town  of 
Lund,  and  the  road  will  be  24.6  miles 
long.  

Arizona  Mining  Companies  Help 
Finance  Salt  River  Project 

The  Inspiration,  Miami  and  Magma 
mining  companies  are  reported  to  have 
joined  in  the  subscription  of  $4,200,000 
toward  a  $6,000,000  hydro-electric  proj- 
ect that  is  planned  by  the  Salt  River 
Valley  Water  Users  Association.  The 
installation  will  supplement  the  Roose- 
velt dam  and  the  present  hydro-electric 
works  along  Salt  River,  which  generate 
25,000  hp.  Of  this  Inspiration  latterly 
has  been  taking  10,000,  on  what  may 
be  called  an  "overflow"  contract.  Under 
the  new  order,  Inspiration  and  Miami 
have,  according  to  President  F.  A.  Reid 
of  the  association,  signed  contracts  for 
1,200,000  kw.-hr.  per  annum  and  want 
2,000,000.  Magma,  at  Superior,  has  been 
taking  1,000  kw.  and  now  wants  5,000. 
Ray  and  Hayden  are  not  included, 
though  the  power  charge  is  attractive — 
i  of  a  cent  per  kw.  Even  at  this 
rate  the  Association  expects  to  get  a 
gross  income  of  S3,000,000  per  annum 
from  the  sale  of  the  75,000  hp.  that 
will  be  available  on  completion  of  the 
works.  These  designs  have  been  ap- 
proved on  behalf  of  the  Inspiration 
company  by  Quentin,  Code  &  Hill,  of 
Los  Angeles.  They  will  include  two 
dams  on  Salt  River,  helow  Roosevelt, 
at  Mormon  Flat  and  at  Horse  Mountain. 
An  additional  40,000  hp.  may  be  gen- 
erated by  the  Association  on  the  Verde 
river. 


Wolf's  Allegation  Against  Sulman 

&  Picard  Denied  by  Minerals 

Separation 

Charges    of    Broken    Contract    Ground- 
less, Says  Answer — Matter  Adjudi- 
cated in  London  Seventeen 
Years  Ago 

Answering  the  complaint  of  Wolf's 
Mineral  Process  Corporation,  alleging 
infringment  of  patent  No.  787,814,  dated 
April  18,  1905,  and  covering  certain 
processes  for  concentrating  ore  by  the 
use  of  oil,  the  Minerals  Separation 
North  American  Corporation  denies  all 
of  the  material  charges.  The  allega- 
tion that  Sulman  &  Picard  had  used 
information  obtained  while  in  the  em- 
ploy of  Jacob  D.  Wolf  in  developing  the 
basic  froth-flotation  invention  revealed 
in  patent  No.  835,120,  and  that  they 
had  defrauded  Wolf  by  so  doing  is  de- 
clared to  be  false.  The  answer  sets  up 
the  fact  that  this  point  was  finally  and 
for  all  time  adjudicated  against  Wolf 
some  seventeen  years  ago  in  the  High 
Court  of  Justice  at  London.  This  judg- 
ment was  rendered  in  May,  1905,  in 
the  suit  which  Sulman  &  Picard  com- 
menced for  the  purpose  of  compelling 
Wolf  to  pay  the  balance  due  under  his 
contract  with  them.  In  this  suit  Wolf 
set  up  as  a  counterclaim  the  charges 
that  his  assignee  repeats  in  the  pend- 
ing suit. 

It  is  claimed  by  Minerals  Separation 
that  patent  No.  793,808  is  for  a  process 
wherein  air  and  oil  are  injected  into 
an  ore  pulp,  the  oil  coats  the  mineral, 
and  air  bubbles  float  the  mineral  to 
the  surface,  at  which  the  oiled  mineral 
forms  a  skin  or  film,  floating  by  sur- 
face tension.  The  element  of  air-bubble 
buoyancy  is  here  present,  but  the 
formation  of  froth  is  totally  absent. 
This  patent,  the  defendant  says,  has 
been  considered  by  the  courts  in  this 
country  and  held  not  to  anticipate  the 
froth-flotation  process  patents. 

The  defendant  further  answering  on 
information  and  belief  avers  that  the 
said  Letters  Patent  No.  787,814  are  in- 
valid and  void  and  of  no  force  and 
effect  for  the  following  reasons,  to  wit: 

(a)  That  the  process  alleged  to  be 
patented  in  said  patent  No.  787,814  had 
been  in  public  use  in  this  country  for 
more  than  two  years  prior  to  the  appli- 
cation therefor. 

(b)  That  the  process  alleged  to  be 
patented  by  said  patent  No.  787,814  had 
been  abandoned  to  the  public. 

(c)  That  the  process  alleged  to  be 
patented  by  said  patent  No.  787,814  had 
been  patented  or  described  in  one  or 
more  printed  publications  more  than 
two  years  prior  to  the  application  there- 
for. 

(d)  That  the  patentee,  Jacob  David 
Wolf,  was  not  the  sole,  original  and  first 
inventor  or  discoverer  of  that  which 
is  patented  by  said  Letters  Patent,  or 
any  materia!  or  substantial  part  thereof, 
but  that,  on  the  contrary  (prior  to 
the  alleged  invention  or  discovery  by 
said  patentee),  the  process  patented  by 
said  patent  and  all  material  and  sub- 
stantial parts  thereof  had  been  disclosed 


in   the   following   printed    publications: 

Engineering  and  Mining  Journal,  New 
York,  N.  Y.,  June  23,  1900,  Vol.  69, 
page  742,  and  pages  742,  743. 

Transactions  of  the  Institution  of 
Mining  and  Metallurgy,  1899-1900,  Vol. 
VIII.,  pages  379  to  395  inclusive,  article 
"Notes  on  the  Elmore  Concentrating 
Process"  by  Charles  M.  Rolker,  M.  Inst. 
M.  M.,  and  discussion. 

The  defendant  further  avers  that 
plaintiff  is  entitled  to  no  relief  what- 
soever as  prayed  for  in  the  bill  of  com- 
plaint for  the  reason  that  it  and  its 
predecessor  in  interest,  Jacob  David 
Wolf,  have  permitted  defendant  to  carry 
on  its  operations  for  a  number  of  years 
last  past,  which  operations  were  well 
known  to  the  public  and  to  the  plaintiff 
and  its  predecessor,  and  were  a  matter 
of  public  record,  without  notification  to 
defendant  of  the  alleged  violation  of 
plaintiff's  rights  or  any  action  thereon, 
and  plaintiff  and  its  predecessor  have 
thus  caused  and  permitted  defendant  to 
built  up  and  establish  a  business  and  a 
system  of  operations  to  interfere  with 
which  would  now  cause  irreparable  and 
unconscionable  injury. 

The  defendant  further  denies  the 
equity  of  plaintiff's  bill  of  complaint 
and  avers  that  plaintiff  is  not  entitled 
to  an  injunction  or  to  an  accounting  of 
profits,  gains  and  savings  nor  to  any 
recovery  whatsoever  against  this  de- 
fendant as  prayed  in  the  complaint. 


Silver  Production  Three  Billion 

Dollars,  Says  Mexican 

Bureau  of  Mines 

Has    Averaged    $37,000,000    Per    Year 

Since  1900 

The  value  of  the  silver  mined  in 
Mexico  from  the  first  years  of  the 
Spanish  conquest  to  January,  1922, 
reached  the  enormous  total  of  6,000,- 
000,000  pesos,  or  $3,000,000,000  in 
American  currency,  according  to  a  com- 
pilation just  completed  by  the  Bureau 
of  Mines  of  the  Mexican  Department 
of  Commerce  and  Industry. 

According  to  the  data  collected  two- 
thirds  of  the  world's  silver  in  the  last 
400  years  has  come  from  Mexican 
mines.  Since  1521,  when  the  Spaniards 
began  the  orderly  exploitation  of  sil- 
ver mines  in  Mexico,  there  have  been 
produced  large  quantities  of  silver  each 
year.  Production  has  increased  reg- 
ularly during  this  period,  as  the  im- 
provement in  mining  methods  and  ex- 
traction processes  have  rendered  it  pos- 
sible to  secure  a  higher  recovery. 

All  told  Mexico  has  produced  some- 
what more  than  155,000  tons  of  silver, 
with  a  valuation  of  about  $3,000,000,- 
000.  Over  the  four-century  period  the 
annual  production  has  averaged  40,- 
000,000  pesos;  since  1900  the  average 
has  been  74,000,000  pesos,  and  this  in- 
cludes the  ten-year  revolutionary  period 
of  1911-21,  when  silver  mining  activi- 
ties were  greatly  hampered,  and  in 
some  instances  entirely  halted.  Now 
that  the  country  is  in  a  more  peaceful 
state,  it  is  expected  that  production  will 
mount  to   new  high   figures. 
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Germany  Remains  Best  Foreign       Record  Output  of  Gold  and  Dia-  Arizona  Copper  Mines  Appraised 
Customer  for  American  Copper            monds  from  Belgian  Congo  at  S34,'1"1^0^  iaX 

Figure*    for    the    fiscal    year    ended  Gold    and    diamond    mining    has    in- 

June  30  will  show  that  some  $90,000,-     creased   greatly   in   the   Belgian   Congo  This    Figure    Is    Exclusive    of    Mills, 
000    has   been    realized   in   the   sale   of     since    the    armistice,    and    in    May    it  Smelters,    Railroads    and    Other 

American  copper  to  foreign  consumers,     reached  the  highest  point  ever  known  Property 

Germany  has  been  the  principal  factor     in  the  history  of  the  colony    according  producing    mines     of    Arizona, 

in  foreign  demand  for  American  copper     to  a  recent  dispatch.    The  steamer  An-  £  reduction     works,     rail- 

and    will    have    paid    our    copper   com-     versville  left  Leopoldville  for  Antwerp  *•   ■  collateral     property 

panies    more    than     $30,000,000,   prac-     recently  carrying  1,600  lb.  of  gold  bul-  "^Vee.     assessec |"'f  %JZ%1, 
tically  all  cash,  or  a  total  in  two  years     lion   and   several   million   francs   worth  reduction     of     about     12     per     cent 

of  more  than  $50,000,000.  of  diamonds.     Commerce  in  general  has  ^    vear,g     fi?ures      of     $400 . 

May     exports     just     reported     were     profited    greatly    by    the    reduction    in  Only  one   mine,  'the   Magma, 

58,085,033     lb.     against    62,196,956     lb.     wages.     Following  the   economic  crisis  •  ^    and  that  by  only  about 

in  the  preceding  month  and  32,259,011     which    obtained    throughout    1921    the  Q()o       The    Tom    Reed    assessment 

lb.    last    year.     The    following    figures     negro    workers    are    now    accepting    a  ^    ^    ^^    one.half;     Inspiration 

.compare   the   total   exports  with   those     diminution  of  25  to  33   per  cent  from  ^^       QQ0OOO   Copper  Que€n  $6,000,- 

consigned  to  Germany.  The  figures  are     the  wages  which  were  paid ^them  during  ^    ^.^  ^^  oyer  $50oo,000,  Cal_ 

in  pounds:  the  war  and  in  1919  and  1920.  ^^   &    Arizona   over   $4i000,000,   Ray 

r  Consolidated    over    $10,000,000,    United 

TotalExports To  Germany  Verde    Extension   over   $5,000,000,   and 

5<89o2228«  50.7H.972  .6.289  74,  ,8.80..672  Miami  $4,600,000.     The  Arizona  Copper 

Januar>  53963197  60  147  053  14.302.424  20.725.169  Co.     was     eliminated.       Last     year     It 

»°'  gigjg  lilltill  f§:llI:1fS  \1™%1  was  assessed  at  $19,384,589     This  year 

Apnl 58085033  32:259:01 1  20.349.878  7.073.597  it  is  assessed  with  the  Detroit  or  Mo- 

■*"""  30.35.564  219.820.302  95.382.938  81.459.296  renci  branch  of  the  Phelps  Dodge  Cor- 

_Total. i0,     '     =================  poration,  which   in  the  former  assess- 

"During  the  first   eleven   months  of  Plymouth  Consolidated  Opens  ^SJS^  Sfflf  L  drop! 

the  fiscal  year  there  was  exported  618.-  Good  Oreshoot  Below  ■       of  eleven  mines  from  the  produc- 

755,232   lb.   of  copper  against  409,236,-  3  4Qft   pt.  ing  class  of  last  vear.    Valuations  were 

324   lb.   last   year.     Considerably  more  Property    Profits    From  estimated   on    the   five-year   production 

than  33  per  cent  of  the  shipments  were  CaUXsistent    Development  basis    and    thus    were    maintained    at 

to  Germany.  higher    figures    than    had    been    antici- 

The     Plymouth     Consolidated     Gold  pated      Small  mines  are  assessed  in  the 

Tnne-sten  Companies  in  Tasmania  Mines,    Ltd.,    operating    an    important  several  counties  and   are   not  included 

1U    g         m"        Interests  Mother    Lode    P™Perty    *\    P'J™0^"'     in  the  state  list. 

merge  interests  Ca] ^  hag  recently  developed  a  new  ore-        The  assessments  of  the  leading  mines 

Bv  CabU  'ry™K<u^Z'rErZ™enna               shoot  that  promises  to  renew  the  for-  f  ,,         Inspiration,  $63,045,545;  Copper 

m  ,k„                ,1      Mhe      South     ™*   Prosperity   of   the    mine.     At   the  ^     (phPe]ps     Dodge),     $51,479,381; 

Melbourne,      Jul>       l*-ine      ftoutn     3()50   ^^   a   disturbed   zone   was   en-  United  Verde    $37,895,908;   Calumet  & 

Allnations   and  seven  other   mines   op-     countered  that  continued  to  the  3,300  Arizona>  $35,668,715;  Ray  Consolidated, 

erating  in  the  wolfram   held  in  norm-     ^^      Qre  wag  found  in  this  zone>  but  $31672620.     TJnited    Verde    Extension, 

western  Tasmania  have  decided  to  con-     ^    deDOsit    diminished     in     size     and  $31'56.;>  934 .' Miami  Copper,  $24,330,248; 

solidate  their  interests   and  to  form  a     fina,]y  petered  out  on  tbe  3,400,  which  Mo^nc'i  br'anch    (Phelps    Dodge),   |22,- 

company  with  a  capital  of  £o00,000      A     produced  n0  ore  at  all.     A  quartz  lens  515980;     New     Cornelia,     $18,673,172; 

large   modern   treatment  plant   will   be      rf   low-grade   ore   extending   underfoot  Q]d     Dominion,     $10,170,287;     Magma, 

erected.                       at  the  3,400  level  was  the  only  favor-  $4440,674;  United  Eastern,  $3,584,880; 

able  indication  upon  the  level  with  the  sbattuck,  $3,224,299;  Arizona  Commer- 

Operating  Profit  of  $27,000   from     exception  of  the  fact  that  the  disturbed  cjal>   j2,213,648;    Consolidated    Arizona 

lime  ODerations  of  Alaska            zone  had  been  bottomed  at  this  level.  (Soutnwest    Metals),   $2,195,697;    Iron 

Innpau                                  A  winze  was  started  at  the  low-grade  c        $2048.903. 

JU"e*~.   ..  „.  .        r        lens,  which  gave  out  at  a  point  35  ft  _ 

The  Alaska  Juneau  Gold  Mining  Lo                            4nn     sinking:  was  continued  H„phnr  imnrovementS  for 
during   June   trammed  207,200  tons   of     ~                  •       f  m  ft  below  the  3i400,  Harbor  ImP™  *™eIU8  IOF 
ore,  from  which  103,800  tons  of  coarse     *nflfavoarablPe    slate    formation    was    ea-  Milwaukee 
tailing   was   rejected    and    103,400   tons     countered      Assays   in   spots   were   ob-  A    $4>oo0,000    improvement    at    Mil- 
was      milled.        The      gold      recovered     ^.^    that    gaye   returns    as   high    as  wauk(,0  HarDOr  is  proposed,  which  will 
amounted  to  $112,000,  or  $1.08  per  ton     ^           ^      Thjs  continued  for  20  ft.  mclude  faciliUes  for  handling  coal  and 
milled,  or  $0.54  per  ton  trammed,     inis          ^^  ^nt  &  quartz  vein  Was  struck  Qre   jn   &   scnenie   of  terminal   develop- 
does   not  include   recovered   silver   and     ^.^  ^  continued  250  ft.  below  the  mmt  m  (hp  Great  Lakes  for  handling 
lead,   which    is    expected    to   net   about     g  ^       The    avera|je    of    Car    samples  bu)k    freight)    pr()Viding    for    its    later 
$6,000  per  month.     The  operating  mill-       -                 ^  ,„.,.sn,„lt  is  |16  per  ton,  ,„„„-,„    undl.r   modern    and    econom- 
ing  cost  was  $46.i'<H),  ..,■    llr.    per  ton U»l  practice.     Federal  financing  is  pro- 
milled,  or  22c.   per  ton   trammed.    The     Miami  Copper  Rreaks  Production  posed    in    the    River    nnd    Harbor    Bill 
operating    tramming   and    mining   cost                    Record— Cost  Low  reported  by  the  Senate  Committee, 
was  $36,000,  or  86c.   per  ton  milled,  or                      ttewa 

HE?  J  ,,  trammed     The    .Iuni.  with  a  production  approximating  tQ  Be  Deveioped 

total  operating  expenditure  wa.  *xr,.ooo.    6,000,000    lb.    of    copper^  It.    «*£  fl  rf 

or  82/    ,„.,    toH    Mulled,  or   41c.   per   ton  ,,„„   WW   Ukewtoe   the  best   to    1.    .    an  developed,    the 
rating  profit  was  $27,-  .tao^U^. 'Jf^S*  hS  Housten    and    Bra/o.    Valley    Railroad 
000.     Expen. M    capital    account  tb,     production    COTt,    *W»J    WJ"  ,,,    h:1<  ;ippli,.d  to  the  Interstate  Corn- 
totaled  $8,500;   SanFranciaco  axpenae,  ai.-ui  •'■■  ,'"r  P°uml  .  ^ll \  ,X"  mon  h  merce    Co^miaaioi.    for   permission   to 

with         -•  ,nK  a' 14,r- M;Tfu"r         SS  — »«  -  •-•  *****  -«iir1Jfr(,m 

mal    was  $17,000.     The  total  estimated      onrned    almost    a    full    quarUrs    a  ^^.^   ^  ^   ^^  fieldg 

expenditure    was    $110.  dend  re„u,rements. 
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News  from  Washington 


Pittman-Act  Silver  To  Be 
Converted  Into  Dollars 

Orders  to  speed  up  the  coinage  of 
silver  dollars  to  replace  part  of  the 
$270,000,000  sold  during  the  World 
War  as  bullion  to  Great  Britain  have 
been  dispatched  to  the  Philadelphia 
mint.  Fifty  thousand  are  to  be  coined 
daily  and  shipped  to  Washington  for 
deposit  in  the  Treasury  vaults.  Silver 
certificates  will  be  issued  against  them. 
The  mint  has  approximately  45,000,- 
000  oz.  of  silver  bullion  on  hand. 


Wisdom  of  Government  Action 
in  Coal  Strike  Doubted 

Intervention  by  the  President  in  the 
coal  strike  apparently  was  a  great 
mistake.  This  is  becoming  increas- 
ingly evident,  according  to  generally 
held  opinion  in  Washington.  It  is  con- 
ceded, however,  that  since  such  a  policy 
has  been  initiated  there  now  can  be  no 
turning  back.  As  a  result  of  what  is 
regarded  as  its  ill-timed  interference, 
the  administration  now  is  confronted 
with  a  self-created  task  entirely  com- 
parable in  intricacy  and  dangerous  pos- 
sibilities with  the  Irish  problem.  The 
step  having  been  taken,  however,  it  is 
believed  it  would  be  nothing  short  of 
a  public  calamity  were  some  basis  of 
arbitration  not  worked  out.  As  a  con- 
sequence, it  is  believed  that  some 
means  will  be  found  for  reaching  an 
adjustment  for  the  present  coal  year. 
Each  side  to  the  controversy,  however, 
expects  to  see  the  Government  take 
over  certain  mines  and  operate  them 
in  the  interest  of  localities  threatened 
with  a  shortage  of  fuel. 

While  it  is  believed  that  some  form 
of  arbitration  is  going  to  be  brought 
about,  no  one  sees  how  any  decision  can 
be  reached  which  will  be  equitable  or 
which  can  result  in  anything  more  than 
a  truce.  Arbitration,  especially  in 
view  of  the  President's  explanatory  let- 
ter, means  only  a  central  competitive 
field  agreement.  More  than  300,000,000 
tons  of  annual  output  were  not  repre- 
sented at  the  final  meeting  of  oper- 
ators when  the  deadlock  was  reported  to 
the  President.  There  is  no  way 
whereby  the  Federal  Government  can 
force  the  non-union  operators  to  fix 
wage  scales.  It  is  apparent  that  op- 
erators in  the  Kanawha  field  or  even 
in  a  smaller  subdivision,  such  as  the 
Windber  region  in  Somerset  county, 
are  not  going  to  throw  away  large  in- 
vestments in  efforts  to  stay  non-union, 
even  if  the  majority  of  their  workers 
have  affiliated  with  the  labor  organ- 
ization. 

As  the  strike  enters  its  sixteenth 
week,  it  is  apparent  that  various 
events  have  strengthened  the  union  po- 
sition. Principal  among  these  is  the 
success  which  has  attended  the  efforts 
of  the  railroad  shop  crafts  to  inter- 
fere  with    transportation. 


By  PAUL  WOOTON 
Special  Correspondent 

War  Minerals  Operations  May  Be  Segregated 
In  Claims  for  Relief 

Secretary  Fall  Submits  an  Opinion  for  Guidance  of  Commission- 
Profits  from  One  Operation  Need  Not  Be  Deducted 
from  Losses  on  Another  of  Same  Owner 


ACTUAL  losses  in  a  particular  oper- 
.  ation  involving  the  production  of 
war  minerals  are  to  be  allowed  in  the 
future  without  regard  to  the  profits  the 
owner  may  have  made  in  a  separate 
operation.  This  action  will  be  taken 
in  compliance  with  an  opinion  rendered 
by  the  Secretary  of  the  Interior.  The 
ruling  upsets  the  procedure  established 
by  the  original  War  'Minerals  Relief 
Commission  and  means  the  reopening 
of  a  number  of  claims  in  which  profits 
in  one  war  mineral  operation  were  de- 
ducted from  the  losses  in  another.  The 
former  commission  allowed  the  net  loss 
only. 

The  ruling  was  handed  down  in  the 
case  of  the  Santa  Margarita  Chrome 
Company.  In  view  of  the  Secretary's 
opinion,  the  War  Minerals  Relief 
Commissioner  recommended  an  award 
of  $18,720.27.  The  Secretary's  opin- 
ion, handed  down  at  the  request  of 
Commissioner  Robinson,  also  outlines 
Secretary  Fall's  interpretation  of  the 
intent  of  the  War  Minerals  Relief  Act. 
The  opinion  in  part  follows: 

On  Oct.  5,  1918,  the  Congress  of  the 
United  States  passed  a  general  law 
under  which  it  was  hoped  to  secure  a 
very  greatly  enlarged  domestic  out- 
put of  certain  minerals  classed  in  such 
act    as   "necessaries." 

By  Section  3  of  the  act,  it  is  pro- 
vided, among  other  things,  that 

"The  President  is  authorized  to  re- 
quisition and  take  over  any  of  said 
'necessaries.'  .  .  .  take  over  any 
undeveloped  or  insufficiently  developed 
or  operated  idle  land,  deposit,  or  mine 
producing  ore,  in  his  judgment,  capa- 
ble of  producing  said  'necessaries,' 
.  .  .  and  operate  such  mine  or  de- 
posit."    .     .     . 

It  is  further  provided  that  the 
United  States  shall  make  just  com- 
pensation, "determined  by  the  Presi- 
dent, for  the  taking  over,  use,  occu- 
pation, etc.,  .  .  ."  and  that  "if  the 
compensation  so  determined  be  unsat- 
isfactory" in  effect  the  President  shall 
fix  an  amount  of  compensation  and  that 
the  party,  if  dissatisfied  with  such 
amount  so  fixed,  shall  receive  75  per 
cent  thereof  in  cash  and  shall  have  the 
right  to  sue  the  United  States  Gov- 
ernment for  the  full  amount  which  he 
thinks  is  the  proper  compensation. 

The  Congress  of  the  United  States 
was  aware  of  the  fact  that  had  this 
policy  been  pursued,  there  could  have 
been  no  loss  to  the  individual  where 
the  property  was  taken  over;  by  the 
Relief  Act,  therefore,  the  Congress  in- 
tended that  where  the  individual  was 
"stimulated"  to  operate  his  own  prop- 
erty, or  to  produce  an  enlarged  amount 
of  one  of  the  "necessaries"  he  should 
be  reimbursed  for  such  losses  by  the 
Government. 


It  may  be  difficult  to  ascertain  and 
fix  definitely  in  any  case  the  line  of 
demarcation  between  the  "inducement" 
offered  through  Government  "stimula- 
tion," and  the  "inducement"  offered 
through  the  hope  of  securing  war 
prices  for  the  product,  or  entire  pro- 
duction, of  one  of  these  "necessaries." 
This  is  peculiarly  the  case  where 
recompense  was  sought  by  the  claim- 
ant for  what  he  may  claim  to  be  losses 
in  the  operation  of  one  going  con- 
cern being  operated  at  the  time  of  his 
supposed  or  actual  "stimulation"  to  in-' 
crease  his  output;  being  engaged  in 
production  already,  and  presumably, 
earning  a  profit  at  the  time,  it  is,  in 
the  absence  of  direct  evidence  and  clear 
proof  to  the  contrary,  ordinarily  to  be 
assumed  that  if  he  attempted  an  in- 
creased output  through  merely  en- 
larged operation  of  the  same  proper- 
ties, he  was  "induced"  so  to  do  largely 
because   of  war  prices  of  the  product. 

In  the  case  at  bar,  the  "Santa  Mar- 
garita" claim,  the  facts  disclose  the 
following   conditions,  to-wit: 

A  party  engaged  in  the  production 
of  a  "necessary,"  operating  a  going 
concern,  with  a  contract  for  the  sale 
of  his  entire  production,  came  from 
his  home  to  the  City  of  Washington 
and  held  consultations  here  with  Gov- 
ernment officials  and  others,  in  which 
a  general  discussion  followed  the  state- 
ment by  the  Government  officials  that 
in  the  United  States  a  certain  number 
of  tons  of  this  particular  product  had 
been  used  before  the  war  and  was  a 
"necessary";  that  approximately  one- 
fourth  of  this  amount  had  been  and  was 
being  produced  in  the  United  States; 
that  the  remaining  approximately 
three-fourths  was  produced  in  foreign 
countries;  that  at  least  the  amount  which 
had  been  used  must  be  procured  in  some 
way;  that  it  was  impossible  to  bring 
the  necessary  three-fourths  from  the 
markets  producing  them  before  the 
war,  because  of  lack  of  transporta- 
tion facilities,  and  for  other  reasons. 

I  am  informed  that  under  these  con- 
ditions, the  party  now  claimant  him- 
self suggested  that  there  were  only 
two  methods  by  which  the  necessary 
increased  domestic  consumption  could 
be  brought  about,  to-wit:  By  the  con- 
struction of  railroads  or  tramways  to 
the  richer  remaining  known  deposits 
of  this  ore  which  could  not  be  se- 
cured at  that  time  without  such  con- 
struction, because  of  the  prohibitive 
cost  of  hauling  approximately  forty 
miles  or  more  to  a  railroad;  the  other 
method  of  increasing  production  must 
be  by  the  utilization  of  the  lower 
grades  of  these  ores  which  were  to  be 
found  in  more  easy  access  to  trans- 
portation lines,  and  which  could  only 
be  utilized  by  concentrating  the  prod- 
uct of  these  ores. 

Now,  if  this  party  operating  a  then 
going  concern  at  a  profit  on  ores  from 
a   certain  mine  or  mines,  is  "induced" 


164 


Engineering  and  Mining  Journal-Press 


Vol.  114,  No.  4 


either  to  build  roads  to  bring  to  mar- 
ket the  ores  which  would  bear  ship- 
ment, that  is,  we  will  say,  the  40 
per  cent  ores,  or  is  "induced"  upon 
the  other  hand,  to  erect  concentrators 
or  other  machinery,  and  to  abstract 
ores  running  15  to  18  per  cent,  or  less, 
thus  converting  three  tons  of  rock 
into  one  ton  of  40  per  cent  concen- 
trates, at  necessarily  a  very  much 
greater  cost  than  the  extraction  of 
one  ton  of  40  per  cent  ore;  and  in 
such  concentration  and  low  grade  pro- 
duction more  or  less  heavy  losses  were 
incurred,  it  appears  to  me  plain  that 
the  party  was  not  "induced"  to  enter 
into  such  enterprise  because  of  the 
hope  of  "war  prices"  for  his  product, 
but  because  he  must  have  understood 
that  he  had  some  guarantee  against 
loss  in  an  enterprise  which  he,  as  a 
business  man,  had  not  entered  upon, 
although  the  opportunity  may  have  of- 
fered itself  for  many  years   past. 

It  would  then  be  clear  to  me,  in  such 
case,  until  contrary  facts  are  defi- 
nitely established,  that  the  profits  in 
the  original  operation,  or  business  in 
which  this  party  was  engaged  and  had 
been  engaged  before  the  war,  should 
not  be  charged  against  this  "stimula- 
tion" business,  at  least  unless  the  two 
operations  were  so  inextricably  con- 
fused, not  only  by  methods  of  account- 
ing, but  by  mechanical  confusion  of 
the  ores  extracted,  operation,  sales 
etc.,  that  the  profits  and  loss  could 
not   be   ascertained. 

I  must,  therefore,  disagree,  insofar 
as  it  seems  to  be  your  opinion,  that  a 
general  hard  and  fast  rule  can  be 
adopted  in  all  these  cases. 

I  hope  that  my  views  as  now  com- 
municated, may  be  of  assistance  in  the 
consideration  and  determination  of  each 
case  as  it  arises. 

It  may  be  that  I  do  not  understand 
your  definition  of  the  statutory  term 
"net  losses." 

I  understand  that  as  applied  in  some 
cases,  this  definition  is  not  limited  to 
the  ordinarily  understood  difference  be- 
tween the  costs  of  production,  manufac- 
ture and  sale  of  a  product,  and  the 
price  received  therefrom  at  such  sale, 
but  is  broadened  to  include  all  opera- 
tions of  a  similar  character  however 
closely  connected  or  however  broadlv 
separated,  engaged  in  by  one  individual, 
or  one  corporation  or  association, 
whether  through  the  same  percentage5; 
of  interests  in  each  of  such  operations, 
or  whether  different  parties  may  bo 
associated  in  one  or  another  of  said 
operations,  and  that  all  such  opera- 
tions shall  be  treated  as  one  operation 
and  that  all  the  profits  in  either,  how 
ever,  broadly  differentiated,  BO  long  as 
the  product  may  !»•  one  of  tk 
essaries"  shall  be  offset  against 
any  or  all  losses  in  any  other  opera- 
tion engaged  in  lo  parties, 
ne  of  the  same  pa 

I    cam  to    this    rule 

genera]  and  fast  nilr  to  be  applied  by 
your  Commission. 


Two  Awards  Recommended  to 

War  Minerals  Relief 

Commissioner 

Subject,  to  the  approval  of  the  Secre- 
tary of  the  It 

E.  Robinson  1  ■>       ■  nded  the  pay- 

i    of   1107,94 
the  Hopkin     Mining  Co.,  of  New  York. 
The   rlaim    formerly  did    not    meet    the 
requirements    of    the    "request    or    de- 


mand" feature  of  the  law,  but  uncle! 
the  amended  act  the  company  was  able 
to  establish  stimulation  on  an  article 
appearing  in  the  issue  of  Engineering 
and  Mining  Journal  of  June  2,  1917. 

An  award  of  $10,777.69  was  recom- 
mended in  the  claim  of  John  J.  Ever- 
liarty,  of  Los  Angeles.  The  greater 
part  of  the  award  is  to  cover  an 
expenditure  for  a  road.  Commissioner 
Robinson  holds  that  the  road  consti- 
tuted a  necessary  expense  in  the  de- 
velopment of  the  property. 


Government  Needs  Mining 
Engineers 

New  Procedure  for  Recruiting  Eligible 
Lists  Is  Adopted  by  Civil 
Service  Commission 
A  new  policy  governing  the  procure- 
ment of  mining  engineers  for  the  Gov- 
ernment service  has  been  announced  by 
the  U.  S.  Civil  Service  Commision.     In 
the   future   in   preparing    eligible    lists 
of    mining   engineers,    applications    for 
examination    will    be    received    during 
such   period    as    may    be    necessary    to 
build   up   eligible    lists.      Heretofore    it 
has   been   the   custom    to   announce   an 


exam  nation  on  a  certain  date.  It  has 
been  found  practically  impossible  to 
give  general  circulation  to  the  an- 
nouncement of  examinations.  It  is  be- 
lieved, once  it  is  understood  that  ex- 
aminations can  be  taken  at  any  time, 
more  representative  eligible  lists  can 
be. secured. 

Just  at  this  time  there  is  a  shortage 
of  mining  engineers  in  the  Government 
service.  There  are  no  fresh  eligible 
lists  from  which  these  engineers  may 
be  drawn.  While  the  need  just  at  this 
time  is  largely  for  specialists  in  petro- 
leum and  coal,  there  are  vacancies  in 
other  branches  of  mining  engineering 
to  fill.  The  salaries  for  mining  engi- 
neers range  from  $3,600  to  as  much  as 
$5,000.  Salaries  for  associate  mining 
engineers  range  from  $3,000  to  $3,600, 
and  assistant  mining  engineers  receive 
$2,160  to  $3,000.  Junior  mining  engi- 
neers receive  from  $1,620  to  $2,160. 

The  Bureau  of  Internal  Revenue  is 
making  an  effort  at  this  time  to  secure 
mining  engineers  who  are  qualified  to 
make  valuations  of  all  types  of  mining 
properties,  including  oil  and  gas  opera- 
tions. Applications  for  that  examina- 
tion will  be  received  until  Sept.  1. 


News  by  Mining  Districts 


London  Letter 

Slack    Methods    Revealed   in   Operation 

of  Gaika   Mine   in  Rhodesia 

By  W.  A.  Doman 

London,  July  7 — A  few  months  ago 
I  wrote  concerning  the  change  of  con- 
trol of  the  Gaika  Gold  Mining  Co.,  of 
Rhodesia,  when  the  representatives  of 
the  Consolidated  Gold  Fields  were  re- 
placed by  Stanley  Edwards,  R.  Rawdon 
Johnson,  and  Harry  W.  Edney.  Stan- 
ley Edwards  shortly  afterwards  pro- 
ceeded to  Rhodesia  to  investigate  af- 
fairs on  behalf  of  the  new  board,  with 
a  view  to  the  issue  of  a  circular  en- 
abling the  shareholders  to  know  the 
position.  This  circular  has  now  made 
its  appearance;  it  contains  a  couple  of 
reports  by  A.   M.   Mackilligin. 

These  two  reports  are  of  a  rather 
remarkable  character,  especially  as 
dealing  with  certain  aspects  of  the 
technical  management  of  the  mine. 
It  would  appear  that  no  atope  assay 
plans  have  been  kept,  and  that  there 
was  neither  a  sampler  nor  a  surveyor 
on  the  mine.  From  this  fact  A.  M. 
Mackilligill     draw-     certain      intV 

gulax  -lope  sampling  has  been 

done    and     no       topi      B    ML}     plans    kepi. 

the  manager  and  mine  captain  have  had 
no  idea  of  the  value  of  tiie  itopi 

Cepl   "that  when  plenty  of  gold 
ing  they  are  rich." 

i  ently  monthly  outputs  were  de- 
i  by  the   former  management, 

and    in    the   event    the   grade    Of   ore  sent 

too  high,  instruction! 

were  given   to   reduce   i'.     The   infer- 
ence   is     that     unprofitable     rock     may 
•    the    mill    with    the 
dual  object    of   getting  down  costs   and 


also  of  lowering  the  grade.  Mr. 
Mackilligin  does  not  blame  the  mine 
captain,  as  his  view  is  that  in  the 
absence  of  systematic  sampling,  the 
sending  of  worthless  rock  to  the  mill 
could   not  be  avoided. 

Naturally,  one  of  the  first  reforms 
Mr.  Mackilligin  suggests  is  that  a 
sampler  should  be  constantly  employed 
in  sampling  the  stopes  and  making  as- 
say plans  and  sections.  He  disagrees 
with  the  manner  in  which  ore  reserves 
have  been  estimated.  He  says  there 
are  few  blocks  of  ore  in  the  mine  really 
exposed  on  all  four  sides,  but  there  is  a 
considerable  tonnage  exposed  on  two  or 
three  sides,  and  this  he  describes  as 
"probable"  ore.  Only  three  out  of  the 
twenty-six  blocks  of  "ore"  in  the  mine 
are  exposed  on  all  four  sides.  He  also 
criticises  the  allowance  made  for  pil- 
lars, 10  per  cent  being  estimated  in  the 
past,  without  allowance  for  pillars  in 
"ore  available  for  atoping,"  while  the 
figure  suggested  should  be  32.3  per 
cent     of    tile    total. 

The    Gaika    mine    is    patchy,   and    all 

that    it    is   a   difficult   one 

to  value.      In   the   past,   excess   ore  has 

accounted    for    7.">    per   cent    of    the   ton- 

ll  .1.     though     much     of     it,     i' 

ppear,    has    been    worth).  I 

comprehensive    development   scheme   is 

■  nded.   whicl  1    to  OC- 

CUpy  about  twelve  months,  and  Mr. 
Mackilligin  says  that  if  during  that 
time  nothing  of  value  has  been  dis- 
it  would  be  well  to  work  out 
the  remaining  ore  as  rapidly  and  as 
economically  as  possible,  with  a  reason- 
ably certain  knowledge  that  nothing 
of  value  has  been  missed  or  left  un- 
discovered  in    the   mine. 


July  22,  1922 


Engineering  and  Mining  Journal-Press 


165 


Johannesburg  Letter 

Gold  Production  for  May  is  20  per  cent 

Greater  than  for   April — Output 

Listed  by   Mines 

By  John  Watson 

Johannesburg — The  Transvaal  gold 
output  for  May  was  declared  on  June 
10  by  the  Chamber  of  Mines  as  being 
629,786  oz.  fine  gold,  having  a  value 
of  £2,897,016.  The  increase  as  com- 
pared with  April  is  118,448  oz.  which 
represents  an  increase  in  value  of  £544,- 
861,  the  selling-price  having  been  taken 
at  92s.  per  ounce  for  both  April  and 
May.  The  May  output  is  within  75,000 
oz.  of  a  normal  month.  The  individual 
returns  from  the  various  mines  are  as 
follow: 

Increase 


May 

over 

Ourput 

April 

Q*. 

Oz. 

Aurora  West 

2.695 

560 

Brakpan 

25,325 

11.124 

City  Deep 

34,979 

7.946 

Cons.  Langlaagte 

9,685 

1,943 

Cons.  Main  Reef 

15,855 

2,816 

49,660 

5,672 

Durban  Rood.  Deep 

8.675 

492 

E.  R.  P.  M 

26,012 

3,015 

Ferreira  Deep 

5.359 

895 

Geduld 

16,333 

552 

Gcldonhuis 

12,259 

2.099 

Govt.  G.  M.  Areas. . 

60,940 

13.657 

Knight  Central 

5,286 

513 

Langlaaste  Estate..  .  . 

13.007 

1.019 

T.uipaardsvlei 

2.492 

2.492 

Meyer  and  Charlton .  . 

6.928 

33 

M  odder  Deeo 

23,592 
8,823 

3  031 

'687 

M odder R 

27,549 
3,763 

6.849 
373 

New  Kleinfontein 

10.313 

3,467 

New  M  odder 

43,677 

14,876 

New  Primrose 

3,862 

579 

New  Unified..    

2,219 

393 

Nourse  Mines 

13,489 

2.068 

Randfnntein  Central. . . 

31.144 

5,346 

Robinson 

4,593 

146 

Rubinson  Deep 

16.154 

2,930 

Roodepoort  U.  M.  R. .     . 

2,003 

85 

Rose  Deep 

10.744 

862 

Simmer  and  Jack. .  .  . 

3,300 

1248 

Springs  Mines 

18.191 

4.556 

Van  Ryn  Estate 

7.678 

1,455 

Van  Ryn  Deep. .  .  . 

25.526 

9,241 

16,54.1 

1,752 

West  Rand  Consolidated 

9,102 

101 

Witwatersrand 

9,850 

3,427 

Wit.  Deep 

9,803 

1.463 

Wolhuter 

6,991 

678 

Miscellaneous 

3,299 

356 

Outside  Districts 

Glynn's  Lvdenburg. . .  . 

1.464 

Mil 

Sub-Nigel 

5,714 
5,414 

1  1  7 

Trans.  G.  M.  Estates.    ... 

1208 

Miscellaneous 

4,491 

ii5l 

'■Decrease 

MEXICO 

Sonora 

Cananea  Consolidated  Mill  and  Smelter 
Are  Almost  Ready  to  Resume 

Cananea — Work  of  installing  and  re- 
modeling equipment  at  the  mine  and 
reduction  plants  of  the  Cananea  Con- 
solidated Copper  Co.  at  Cananea  is 
rapidly  nearing  completion.  The  new 
roaster  dust  chamber  and  stack  have 
been  built.  The  installation  of  the  new 
reverberatory  boilers  is  about  completed. 
The  remodeling  of  the  concentrator 
equipment  has  reached  a  stage  where 
it  will  be  ready  for  operation  in  two 
or  three  weeks.  Considerable  work  re- 
mains to  be  done  to  finish  the  new 
screening  plant  and  fine-ore  bedding 
system.  Development  and  repair  work 
continues  at  the  mines.  No  date  has  yet 
been  set  for  the  resumption  of  opera- 
tions, but  it  should  be  possible  to  start 
by  August  1  if  desirable. 


CANADA 

British  Columbia 

Highway  Will  Be  Substituted  for  Rail- 
,  road  to  Rossland — Iron-Ore  De- 
posits Are  Being  Explored 

Victoria — Work  has  commenced  by 
Dr.  G.  A.  Young,  of  the  Geological 
Survey  of  Canada,  in  the  exploration  of 
the  iron-ore  deposits  of  British  Colum- 
bia. He  is  now  examining  the  "Kitch- 
ener" deposits.  These  contain  hematite 
running  as  high  as  65  per  cent  iron 
and  there  are  about  60  claims  in  the 
property.  At  some  points  the  vein 
shows  a  width  of  20  ft.  and  it  has  been 
traced  for  twelve  miles. 

Rossland — The  I.  X.  L.  mine  has  been 
examined  by  A.  G.  Langley,  resident 
mining  engineer.  The  property  is  un- 
der lease  by  Messrs.  Shelledy  and  Haw- 
kins and  other  local  mining  men  from 
John  S.  Baker,  of  Tacoma,  Wash.  A 
vein  of  the  gold  ore  has  been  uncov- 
ered; it  has  exceptional  promise. 

Work  is  proceeding  on  the  "trans- 
Pacific"  highway  out  of  Rossland,  about 
300  men  being  employed.  This  will 
give  needed  transportation,  the  clos- 
ing down  of  the  railroad  to  this  point 
some  months  ago  having  given  the 
camp  a  setback.  With  a  good  road, 
together  with  the  starting  of  new  work 
by  the  Consolidated  Mining  &  Smelt- 
ing Co.  in  connection  with  the  devel- 
opment of  its  mining  properties,  the 
district  should  again  become  pros- 
perous. 

Nelson — Victor  Sontage  reports  a 
rich  strike  on  the  Mineral  Hill  claims, 
East  Kootenay.  Much  work  has  been 
done  on  the  property  and  recent  pros- 
pecting revealed  a  rich  shoot  of  galena 
ore  which  assays  approximately  $200  a 
ton.  The  company  proposes  to  drive  a 
tunnel,  hoping  to  receive  enough  in 
profit  to  pay  for  the  construction  of 
a  plant  to  treat  the  low-grade  ore. 

Stewart— The  B.  C.  Silver  Corpora- 
tion has  started  work  in  the  Portland 
Canal  District.  The  construction  of  a 
compressor  building  is  proposed.  The 
Big  Missouri  has  been  opened  again; 
Harry  Howson  is  in  charge  of  the  work. 
Alice  Arm — An  order  of  foreclosure 
on  the  Dolly  Varden  mine  property 
has  been  granted  counsel  for  George 
Wingfield,  of  Reno.  The  order  in- 
cludes the  Dolly  Varden  and  Wolf 
claims,  the  railroad,  wharves,  boats, 
rolling  stock,  and  equipment  covered 
by  a  mortgage  of  $200,000  given  in 
1919  and  renewed  in  1921.  Interest  at 
the  rate  of  7  per  cent  has  been  ac- 
cumulating. Although  papers  were 
served  on  the  Taylor  Engineering  Co., 
on  the  Dolly  Varden  Mining  Co.,  the 
Taylor  Mining  Co.,  C.  M.  Rolston,  trus- 
tee for  the  bondholders,  and  H.  C 
Chiene,  trustee  for  the  creditors,  none 
of  the  parties  entered  a  defence  or  op- 
posed the  motion.  It  is  said  that  a 
private  agreement  has  been  made  be- 
tween Mr.  Wingfield  and  the  Taylor 
Mining  Co.,  whereby  the  Taylor  com- 
pany is  to  have  the  right  to  redeem  the 
property  under  certain  conditions. 


Ontario 

.Many  Companies   in  Northern   Ontario 

Are  Prospecting   With   Diamond 

Drills — Fourth    Reorganization 

For  Vipond 

Cobalt — The  Beaver  has  purchased  a 
bailing  skip  to  unwater  the  mine,  but 
there  has  been  no  decision  made  as  to 
proceeding  with  the  work. 

The  Castle  property  in  Gowganda 
has  made  a  shipment  of  25,000  oz.,  the 
first  since  resuming  operations.  Under- 
ground development  has  been  satis- 
factory. 

The  Keeley  mine  in  South  Lorrain  is 
producing  at  the  rate  of  about  50,000 
oz.  per  month. 

During  June  the  Nipissing  produced 
silver  of  an  estimated  net  value  of 
$193,324  and  shipped  bullion  and  cus- 
toms ore  of  an  estimated  net  value  of 
$216,495,  silver  being  taken  at  713c. 
per  oz.  The  low-grade  mill  treated  7,244 
tons  and  the  high-grade  plant  160  tons. 
The  refinery  shipped  303,188  fine  ounces. 
There  were  no  new  underground  devel- 
opments of  importance  during  the 
month. 

The  Crown  Reserve  is  hand-picking 
its  old  dump  and  obtaining  from  2,000 
to  3,000  oz.  per  month. 

For  the  week  ended  July  7  the  Min- 
ing Corporation  was  the  only  shipper 
from   Cobalt,  with  one  25-ton  car. 

Kirkland — The  Montreal  Ontario  will 
shortly  undertake  a  campaign  of  dia- 
mond drilling  to  prospect  at  greater 
depth. 

Diamond  drilling  has  been  started  at 
the  Vindicator. 

Porcupine — The  Coniagas  has  started 
diamond  drills  on  the  Newray,  which 
it  has  under  option.  Deep  holes  will 
be  drilled. 

The  Hayden  is  arranging  to  sink  the 
main  shaft  to   1,000  ft. 

The  Rochester,  which  was  drilled  last 
winter  by  the  Nipissing,  has  been  op- 
tioned to  the  Canadian  Gold  Mines 
Corporation,  in  which  United  States  and 
English  capital  is  interested.  A  $10,000 
cash  payment  was  made  for  the  option. 
The  company  has  a  capital  of  $6,000,- 
000,  and  now  controls  2,400  acres  in 
the   Porcupine  district. 

The  Porcupine  Crown  has  found  a 
new  vein  on  the  500-ft.  level  on  the 
contact  between  the  porphyry  and  the 
basalt.  Fifty  feet  of  drifting  has  been 
done. 

The  continuation  of  the  Porcupine 
Peninsula  vein  has  been  cut  at  600  ft. 
on  the  McLeod  property,  with  a  diamond 
drill.    It  shows  a  width  of  12  to  15  ft. 

A  special  meeting  of  Vipond  share- 
holders has  been  called  to  approve  the 
reorganization  which  calls  for  the  sale 
of  the  company's  assets  to  a  new  com- 
pany, to  be  called  the  Vipond  Consoli- 
dated Mines,  Ltd.,  with  a  capital  of 
$2,000,000.  Of  the  new  capital  1,000,000 
shares  will  be  given  in  exchange  for 
shares  in  the  present  company  and 
shareholders  will  also  be  given  the 
right  to  subscribe  for  333,334  treasury 
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shares  at  40c.  The  company  proposes 
to  sell  to  Arthur  E.  Moysey  the  shares 
which  are  not  subscribed  by  the  share- 
holders, and  in  consideration  of  this 
purchase  Moysey  gets  a  two-year  op- 
tion on  the  balance  of  the  treasury 
stock. 

The  Union  Mining  Co.  has  taken  an 
option  on  a  group  of  claims  in  the 
Kurricanaw  district,  Quebec. 

The  foreclosure  judgment  of  the  Por- 
cupine Crown  against  the  North  Crown 
Mines  will  come  into  effect  August  12 
unless  in  the  meantime  the  Thompson- 
Krist  can  secure  sufficient  money  to  buy 
back  its  property  or  pays  its  share  of 
the  deficit. 

Sudbury — Referring  to  the  announce- 
ment officially  made  some  weeks  ago 
that  smelting  would  be  resumed  by  the 
International  Nickel  Co.  at  Copper  Cliff 
on  Sept.  1,  President  J.  L.  Agnew  says 
there  has  since  been  no  change  in  the 
situation.  Two  furnaces  will  be  blown 
in  requiring  a  supply  of  200,000  tons  of 
ore  per  month.  As  there  is  sufficient 
ore  in  reserve  to  maintain  production 
at  this  rate  for  about  six  weeks  or  two 
months  the  mines  will  not  be  re-opened 
until  a  later  date. 

Matachewan — About  seventy-five  men 
are  now  employed  in  the  development 
of  electric  power  at  Indian  Chute  on 
the  Montreal  River.  The  coffer  dam 
and  powerhouse  are  under  construction, 
the  generator  and  the  turbines  are 
partly  installed.  The  16-mile  trans- 
mission line  to  the  central  part  of  the 
Matachewan  gold  area  has  been  sur- 
veyed. It  is  estimated  that  about  5,000 
hp.  can  be  developed,  and  several  units 
are  expected  to  be  in  operation  before 
the  end  of  the  year. 

COLORADO 

Cresson  Company  Distributed  Dividend 
of  $220,000  on  July  10 

Telluride— The  dismantling  of  the 
Liberty  Bell  mill  under  the  direction 
of  B.  C.  Essig,  is  in  progress. 

Cripple  Creek — Development  on  the 
Axtell  property  has  opened  a  quartz 
vein,  in  oxidized  granite,  6  ft.  below 
the  surface,  assaying  20  oz.  gold  per 
ton.     A  shaft  is  being  sunk. 

^;ke  has  been  made  on  the  2,600 
level  of  the  Portland  mine.  Pay  ore 
has  been  opened,  selected  streaks  as- 
saying as  high  as  $100  per  ton,  with 
the  bulk  of  the  material  averaging 
about  $7  a  ton.  A  new  oreshoot  has 
been  opened   on   the  700  level. 

The  Cresson  Gold  Mining  Co.  paid  a 
quarterly  dividend  f&  1"  per  cent  on 
July   10,'  total  $220 

The    Modoc    Consolidated    Mil 
has   opened  a  4-ft.  vein  of  $27  ore  on 
the    l..Vi0-ft.    level.      Selected    samples 
assay   as    high   as   $1,200   per   ton. 

Brrckenridge — A     new     orebody    hns 
been   opened   ir.  the  Fredonia   mil 
says  running  as  high  as  400  oz.  silver 

Hydraulic  opt  rations  have  been  re- 
sumed at  the  Bemrose-Bostwick  placer 
in   Hooatef  gulch. 


ARIZONA 

Copper   Queen   Options   Higgins   Group 
at  Bisbee — New  Shippers  to  Hum- 
boldt  Smelter 

By  J.  H.  McClintock 

Bisbee — An  eighteen-month  option 
has  been  taken  by  the  Copper  Queen 
branch  of  the  Phelps  Dodge  Corpora- 
tion on  the  patented  Higgins  group  of 
160  acres,  adjoining  the  Copper  Queen 
Southwest  property,  with  which  it  is 
connected  by  underground  work,  as  well 
as  with  the  Wolverine.  The  transac- 
tion is  with  the  Thomas  Higgins  Estate 
of  Los  Angeles.  The  property  was 
located  by  Higgins  about  thirty  years 
ago.  He  tunneled  1,500  ft.  and  failed 
to  find  ore,  as  did  lessees  who  sank  to 
400  ft.  Later  the  Letson  and  Berg- 
quist  leases  developed  rich  lenses  of 
ore,  that  were  mined  at  large  profit 
during  the  War.  Latterly  the  mine  has 
been  worked  by  the  estate,  locally  rep- 
resented by  J.  J.  Flanigan.  P.  G. 
Beckett,  general  manager  of  the  Phelps 
Dodge  Corporation,  states  that  no  im- 
mediate development  work  is  contem- 
plated. The  transaction  locally  is  im- 
portant as  presaging  exploration  of  the 
upper  end  of  the  district,  above  the 
original  workings  of  the  Copper  Queen. 

Headquarters  of  the  Erupcion  Min- 
ing Co.  of  Chihuahua  have  been  moved 
from  El  Paso  to  Bisbee,  Arizona.  L. 
D.  Ricketts  was  named  president  at  the 
annual  meeting,  succeeding  E.  F.  Knotts. 
J.  F.  Bankerd  is  secretary-treasurer.  E. 
F.  Knotts,  former  president,  D.  B. 
Smith,  former  vice  president  and  C.  A. 
Kinne,  former  secretary-treasurer,  were 
retained  on  the  board,  on  which  was 
added  R.  I.  Mohler.  D.  B.  Smith  re- 
mains as  superintendent  at  the  mines. 
The  new  organization  is  the  same  as 
that  of  the  Ahumada  Lead  Co.,  which 
owns  51  per  cent  of  the  Erupcion  stock. 

Walker — The  Sheldon  Mining  Co.,  in 
order  to  get  its  ores  to  the  Humboldt 
smelter,  has  started  the  rehabilitation 
of  the  old  8,500  ft.  Poland  tunnel,  that 
connects  the  now  deserted  and  dis- 
mantled camp  of  Poland  with  Walker. 
Timber  has  been  ordered  to  the  amount 
of  120,000  ft,  as  many  caves  have  oc- 
curred in  the  tunnel,  which  has  not 
been  used  for  years.  Tracks  will  have 
to  be  replaced  entirely.  Ore  bins  are 
to  be  built  at  the  Poland  end,  to  which 
the  Santa  Fe,  it  is  said,  will  reconstruct 
its  eigbt-IIlile  Poland  branch.  J.  R. 
Arkerman,  general  manager  of  the 
Sheldon,  states  that  he  has  a  large 
■apply  of  ore  to  ship  to  the  smelter, 
which  welcome's  it  for  its   iron  contents. 

PrCMott — The  Humboldt  smelter  of 
the  Southwest  Metals  Co.  is  employing 
300  men  and  is  taking  ore  from  a  score 
of  small  minis,  closed  for  several  years 
for   lack    of  a    market. 

In  the  Senator  district  the  Cash  mine 
n  taken  over  by  the  Betty  O'Neal 
Mines  Co.,  of  Battle  Mountain.  New 
\.    H.   Getehell    is   manager. 

Ajn— The  New  Cornelia  company  has 
added  about  200  men  to  the  force  here. 
Ml    aqaipnenl    has    been    kept    in    con- 


dition for '  operation;  output  will  be 
increased  to  3,500,000  lb.  per  month. 

Globe — Old  Dominion  has  started  on 
improvements  to  its  mill  that  will  in- 
crease its  capacity  from  the  present 
700  to  1,000  tons  a  day.  General  Man- 
ager W.  G.  McBride  stated  that  the 
work  will  be  done  by  his  present  mill 
force  at  a  cost  of  about  $50,000  and 
will  consume  three  months,  though 
without  interference  with  the  ordinary 
mill  operation.  Tyler  Hum-mer  screens 
will  replace  the  present  shaking  screens 
and  more  concentrating  tables  and  Cal- 
low cells  in  the  flotation  section  will  be 
added. 

Jerome — United  Verde  is  now  ope- 
rating a  blast  furnace  and  two  rever- 
beratories,  one  of  the  latter  having  been 
blown  in  lately.  The  July  production 
is  expected  to  exceed  6,000,000  lb.  Work 
is  being  pushed  on  the  various  auxiliary 
plants  now  under  construction  at  Clark- 
dale. 

Constellation — Patents  have  just  been 
issued  for  the  group  of  claims  owned 
by  the  Arizona  Copper  Belt  Mining  Co. 
These  claims  are  divided  into  two 
groups,  the  Wren  and  the  Texas,  a  total 
of  about  300  acres.  The  latter  group 
adjoins  the  Monte  Cristo  silver  mines 
property.  A  new  road  having  a  max- 
imum grade  of  10  per  cent  has  just 
been  completed.  The  property  is  situ- 
ated on  the  route  between  Wickenburg 
and  Constellation  about  15  miles  from 
the  Santa  Fe  railroad. 

TEXAS 

Four   Furnaces  Are   In  Operation  at 

El  Paso   Smelter 

El  Paso — The  El  Paso  Smelting 
Works,  under  the  management  of  H.  A. 
Eye,  is  operating  one  reverberatory 
copper  furnace  and  three  lead  blast 
furnaces.  The  tonnage  for  this  copper 
furnace  practically  all  comes  from  the 
Chino  Copper  Co.'s  concentrator,  very 
few  of  the  small  mines  producing  cop- 
per ore  in  the  Southwest  having  re- 
sumed operations. 

The  ore  for  the  three  lead  blast  fur- 
naces originates  at  various  points  in 
New  Mexico  and  Arizona,  including 
Bisbee,  Tucson,  Pantano,  Winkelman, 
Patagonia,  Nogales  and  Globe,  in  Ari- 
zona; and  Magdalena,  Lake  Valley, 
Hillsbon..  Silver  City,  Gage,  Lordsburg 
and  other  points,  in  New  Mexico.  Scat- 
tering shipments  also  come  in  from 
ites  from  miscellaneous  points. 
There  1-  also  an  appreciable  tonnage 
from  Sonora  in  Old  Mexico,  the  prin- 
cipal shipper  being  the  Lucky  Tiger 
Combination  Gold  Mining  Co.,  but  a 
number  of  producers  of  higher  grade 
ores  are  at  present  shipping  through 
the    ports     of     Nogales,    Douglas,    ami 

Llano — Mining  of  molybdenite  ore 
will  soon  be  started  by  the  Honey 
Creek  Mineral!  Co.  which  is  installing 
machinery  at  its  mine  near  here.  It 
will  build  a  refining  plant  and  labora- 
tory in  Llano  at  a  cost  of  $150,000,  it 
is  stated  Molybdenite  ore  has  been 
mined  on  a  small  scale  in  the  Llano 
district    for    several    years. 
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UTAH 

Park  City  District  Doubles  Output  for 

First  Half  of  1922— Dividends 

Total  $564,830 

Park  City — Shipments  for  the  week 
ended  July  8  amounted  to  2,823  tons. 
Shippers  were:  Ontario,  1,132  tons; 
Park-Utah,  718  tons;  Silver  King  Coali- 
tion, 592;  Judge,  Daly,  and  Daly  West, 
452;  New  Quincy,  30.  Shipments  from 
this  camp  for  the  first  six  months  of 
1922  amounted  to  70,858  tons  of  ore 
and  concentrates  as  compared  with  36,- 
347  and  48,212  tons  for  the  same 
periods  of  1921  and  1920  respectively. 
The  output  is  only  about  8,000  tons  less 
than  the  1919  production  of  79,290  tons. 
Comparative  figures  of  shipments  in 
tons  during  the  first  six  months  of 
1922  and  1921  are  as  follows: 

1st  half       1st  half 


Company  1922 

Judge,    Daly    West, 

and   Daly  25,229 

Ontario  20,428 

Silver  King 

Coalition  19,312 


Park-Utah 


18,354 
7,750 


9,583 


5,819     not  report'd 


Production  by  the  Silver  King  Coali- 
tion has  been  increased  since  the  start- 
ing up  of  the  company's  new  mill. 

In  the  first  half  of  1921,  the  Silver 
King  Coalition  paid  one  dividend  of 
$182,415.  In  the  same  period  of  1922, 
it  paid  two  dividends  of  like  amount,  so 
that  the  total  by  this  company  was 
$364,830;  the  Park-Utah  also  paid  two 
dividends,  amounting  together  to  $200,- 
000,  so  that  the  dividends  for  the  first 
six  months  of  1922  amounted  to  $564,- 
830,  as  compared  to  $182,415  in  the 
same  period  of  1921. 

Eureka — Tintic  shipments  for  the 
week  ended  July  8  amounted  to  79  cars, 
the  low  output  being  the  result  of  the 
Fourth  of  July  recess  and  of  holding 
back  ores,  awaiting  lowered  freight 
rates.  Shippers  were:  Chief  Consoli- 
dated, 20  cars ;  Tintic  Standard,  15 ;  Iron 
Blossom,  9;  Colorado,  7;  Eagle  and 
Blue  Bell,  4;  Swansea,  3;  Star  Con.,  3; 
Grand  Central,  3;  Mammoth,  3;  Vic- 
toria, 3;  Gemini,  3;  Alaska,  2;  Dragon, 
1;  Tintic  Drain  Tunnel,  1. 

SOUTH    DAKOTA 

Tractors  Will   Be   Used   to   Move   Mill 
Machinery   in   the    Black    Hills. 

Lead — The  Homestake  Mining  Co.  has 
started  the  moving  of  the  old  Munford 
mill  from  lower  Bare  Butte  Creek  to 
Buckhorn,  Wyo.,  a  distance  of  20  miles. 
Two  tractors,  one  hauling  four  large 
wagons  and  the  other  two,  will  load  the 
machinery  and  haul  it  over  the  moun- 
tain roads  practically  directly  across 
the   Black  Hills. 

Deadwood— At  the  Golden  Feather 
mine  a  large  new  Marcy  mill  is  now 
being  installed  and  it  is  expected  this 
will  be  ready  so  that  production  at  the 
mine  can  commence  by  Aug.  1. 

It  is  estimated  that  70,000  tons  of 
rich  ore  now  is  ready  for  milling. 


CALIFORNIA 

Carson  Hill  Company  Produced  Half 
Million  in  Six  Months 

Special  Correspondence 

San  Francisco — The  Carson  Hill  Gold 
Mining  Co.  in  Calaveras  County  pro- 
duced approximately  $500,000  -  during 
the  first  six  months  of  1922.  This  is 
at  the  same  rate  of  production  as  main- 
tained during  1921,  the  total  for  that 
year  being  approximately  $1,000,000. 

The  Newtown  section  of  the  Grass 
Valley  mining  district  is  attracting  at- 
tention. The  latest  entrant  into  the 
field  is  the  Newtown  Mining  Co.,  which 
has  acquired  the  Mulcahy  Ranch  prop- 
erty.   Development  is  planned. 

Placer  mining  on  the  St.  Clair  Creek, 
two  miles  below  Cecilville,  Siskiyou 
County,  which  has  been  dormant  for 
several  years,  shows  signs  of  revival. 
Several  new  camps  have  been  estab- 
lished  in   the   vicinity. 


Freight  Rates  Reduced  on  Nevada 

and  California  Ores 

Low-grade  Ores  to  Utah   Smelters 

Benefit  Most 

Announcement  has  been  made  of 
freight-rate  reductions  on  metallifer- 
ous ores  moving  to  the  Salt  Lake  val- 
ley smelters  from  California  and  Ne- 
vada points  which  undoubtedly  will  re- 
sult in  stimulated  development  and  pro- 
duction at  the  mines  as  well  as  more 
work  for  the  smelters. 

The  rates  are  effective  July  28  on 
open  carloads  of  a  minimum  weight  of 
80,000  lb.  The  rates  are  reduced  on 
a  sliding  scale,  the  largest  cuts  being 
made  on  low-grade  ores  valued  at  $20 
a  ton  and  less. 

Following  are  the  points  of  origin, 
the  present  rates  and  the  new  rates: 
Chilcoot,  Cal.,  $20  ore,  from  $6.75  a  ton 
to  $3.20;  $30  ore,  from  $7.10  a  ton  to 
$3.20  a  ton;  $40  ore,  from  $7.35  to  $4.60, 
and  $50  ore,  from  $7.60  to  $5.30. 

From  Constantia,  Doyle  and  Hack- 
staff,  Cal.,  and  Gerlach,  Nev.,  the  re- 
ductions are:  For  $20  ore,  from  $6.75 
to  $3'20;  on  $30  ore,  from  $7.10  to 
$3.90;  on  $40  ore,  from  $7.35  to  $4.60; 
on  $50  ore,  from  $7.60  to  $5.30.  Rates 
from  Sulphur,  Nev.,  are  cut  as  follows: 
$20  ore,  from  $6,621  to  $3.20;  $30  ore, 
from  $7.10  to  $3.90;  $40  ore,  from  $7.35 
to  $4.60;  $50  ore,  from  $7.60  to  $5.30. 

The  rates  from  Winnemucca  and  Gol- 
conda  are  reduced  as  follows:  $20  ore, 
from  $6.25  to  $3.20;  $30  ore,  from 
$6.87  1-2  to  $3.90;  $40  ore,  from  $7.35 
to  $4.60;  $50  ore,  from  $7.60  to  $5.30 

Corresponding  reductions  will  be  made 
on  ore  moving  to  Salt  Lake  from  Ren- 
nox,  Beowawe,  Palisade,  Carlin,  Wells, 
Tobar,   Elko  and  Death,  Nev. 


OREGON 
Rich  Ore  in  Oregon  Mine 

Baker — M.  G.  Henry  has  opened  two 
new  veins  on  the  300  ft.  level  of  the 
Snow  Creek  mine.  A  sample  assaying 
$200  per  ton,  mostly  in  gold,  was  taken 
from  a  10-ft.  vpin.  Other  samples 
ranged  from  $112  to  $132  per  ton. 


NEVADA 

Tonopah  Extension  Reaches  2,000  ft. 

With     Victor    Shaft— Prince    Con- 
solidated Commences  Shipping 
Tailings  from  Bullionville 

Tonopah — Revised  figures  for  June 
production  for  the  Tonopah  district  are 
$660,000,  which  is  above  normal.  Tono- 
pah Belmont  bullion  shipments  are  the 
largest  but  include  considerable  custom 
ore  and  it  is  likely  that  at  the  present 
time  West  End  mine  production  is  the 
largest  in  the  district. 

The  Tonopah  Extension  company's 
Victor  shaft  has  reached  a  depth  of 
2,000  ft.,  and  will  be  continued  to  the 
2,200  level  The  result  from  development 
work  on  the  1880  level  are  satisfactory, 
and  some  of  the  highest  grade  ore  in 
the  mine  is  coming  from  this  level.  At 
the  McCane  shaft  work  is  being  con- 
centrated on  the  pump  station  and  re- 
servoir. In  the  West  End  a  raise-con- 
nection from  the  960  to  the  800  level 
has  been  made  and  an  intermediate 
level  started  which  will  develop  the 
vein  below  the  800.  The  Belmont  com- 
pany, in  addition  to  its  regular  work, 
is  sinking  the  Buckeye  shaft  from  the 
1,200  to  the  1,400  level  in  the  expecta- 
tion of  cutting  the  Rescue  vein.  The 
Midway  reports  improvement  in  the 
vein  being  developed  on  the  1,200  level, 
and  the  ore,  which  averages  between 
$15  and  $20  per  ton,  is  being  shipped 
to  the  Belmont  mill.  All  mines  in  the 
district  were  closed  on  July  4  and  5, 
the  mills  on  the  Fourth  only. 

Divide — In  the  Tonopah  Divide  mine 
the  crosscut  on  the  1,400  level  is  out 
approximately  200  ft.  from  the  shaft 
with  about  30  ft.  to  go  to  reach  the 
projected  position  of  the  vein.  The 
winze  from  the  500  level  passed  out  of 
high-grade  ore  and  at  present,  at  a 
depth  of  60  ft.,  the  ore  in  the  face 
averages  about  $16  per  ton.  The  usual 
50-ton  daily  shipments  to  the  Belmont 
mill  are  maintained. 

Goldfield — The  Silver  Pick  lease  on 
Red  Top  ground  shipped  400  tons  of  ore 
during  June,  the  average  value  of  which 
was  about  $40  per  ton.  This  is  only 
about  one  half  of  the  May  production 
but  the  smaller  tonnage  shipped  was 
due  partly  to  the  fact  that  the  waste 
now  has  to  be  hoisted  instead  of  being 
stored  in  old  stones,  and  partly  because 
there  was  200  tons  of  ore  in  the  surface 
bins  at  the  end  of  April. 

Pioche — Shipments  have  commenced 
from  the  Bullionville  tailings  owned  by 
the  Prince  Consolidated  Mining  Co. 
Five  cars  of  approximately  50-ton 
capacity  were  billed  last  week,  and  an 
average  of  100  tons  daily  will  be  loaded 
from  now  on.  The  total  quantity  to 
be  shipped  is  estimated  to  be  75,000 
tons,  assaying  $3  in  gold,  15  oz.  silver 
and  18  per  cent  lead.  The  material  as 
loaded  carries  between  15  and  20  per 
cent  moisture.  The  piles  at  Dry  Valley, 
about  ten  miles  above  on  the  same 
watershed,  will  also  be  shipped  to  the 
International  smelter,  at  Tooele;  the 
tonnage  available  in  these  piles  is  25,- 
000  tons.  The  loading  is  done  on  con- 
tract  by  scrapers,  dump   wagons,    and 
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hand  shoveling.  During  June  1,500 
tons  of  ore  was  shipped  over  the  Pioche 
Pacific  Railroad  from  the  Bristol  and 
Jackrabbit  district.  The  Highland 
district  also  sent  out  several  cars  of 
lead-silver  ore. 

The  machinery  at  the  Prince  mine 
will  be  carefully  overhauled  preparatory 
to  resumption  of  operations  at  lower 
depth.  At  the  present  time  five  men 
are  working  on  ore  in  the  upper  levels, 
about  two  cars  being  shipped  monthly. 

Ely — Placer  mining  in  the  Osceola 
district,  east  of  here,  has  been  active 
this  season.  A  number  of  nuggets  have 
been  found  running  in  value  from  $20 
to  $70.  In  Hoggum  gulch  several  valu- 
able pockets  were  mined,  the  dirt  go- 
ing 50c.  to  the  shovel.  When  the  water 
is  not  available  the  ground  in  the  Osce- 
ola district  is  dry  washed  with  fair 
success. 

WISCONSIN 

Cuba  City — The  National  Zinc  Sep- 
arating Co.  has  been  operating  its 
magnetic-separating  plant  and  a  sul- 
phuric-acid plant  without  interruption. 
Another  unit  of  the  acid  plant  will  be 
completed  July  1  which  when  operating 
will  enable  it  to  increase  its  output  of 
sulphuric  acid  20  per  cent. 

About  500  men  are  being  employed  in 
mining  operations  in  the  Platteville 
district.  Although  this  is  a  small  per- 
centage of  number  employed  in  the 
years  1917  to  1920,  it  is  not  expected 
that  the  district  will  ever  develop  oper- 
ations on  such  a  scale  and  the  present 
monthly  production  of  1,400  tons  of 
60  per  cent  zinc  concentrates  is  about 
50  per  cent  of  probable  future  produc- 
tion. 


Copper  Companies  in  Southwest 

Win  Oil-Rate  Dispute 

Before  I.  C.  C. 

Copper  mining  companies  in  Arizona, 
New  Mexico  and  Cananea,  Mexico,  have 
won  their  case  before  the  Interstate 
Commerce  Commission  in  the  matter 
of  assessing  freight  charges  on  crude 
and  fuel  oil  from  Kansas,  Oklahoma, 
and  Texas  fields.  Some  time  ago  the 
railroads  proposed  to  substitute  actual 
weight  per  gallon  in  lieu  of  the  present 
estimated  weight  of  7.4  lb.  per  gal.  for 
the  ascertainment  of  freight  charges  on 
crude  oil  and  fuel  oil  in  tank-car  lots 
from  Kansas,  Oklahoma,  an' I 
fields    to    destinations    in    Arizona    and 

I'xico  and   to  Cananea, 
The   copper   producers   in    the   territory 
affected  protested  the  change,  which  has 
in,    in    a 
recent  decision,  not  to  be  justify  I 

In  the  complaint  of  the  Tulare 
Co.,    nn    examiner    of    the    rami 

Mi.  tulcd  that   the  rat<-  on  inng- 
•      in     Matrnesite    to     l'orterville, 
Cal.,  for  calcining  nnd  subsequent  ship- 
ment   il    not    utina   onahle. 

Deciding    th niplaint    of    tin      \i 

lington  Silver   Mir:  .aminor 

recommends   thai    the  rules  of  the  rail- 
road    governing    re  OB    ore 

from    Okanogan.    Washington,   ■ 
ley,  Idaho,  are  unreasonable. 


MICHIGAN 

The  Copper  Country 

Calumet    &    Hecla    Is    Surveying    New 

Route  For  Ore-Hauling  Railroad — 

Contract   Pay  at  Ahmeek  and 

Isle   Roy  ale   Helps   Miners 

Houghton — Champion  mine  produc- 
tion is  1,700  tons  daily,  labor  losses 
having  reduced  tonnage  to  70  per  cent 
of  the  February  and  March  figures. 
Fewer  men  are  now  leaving  Champion 
and  it  is  believed  that  the  labor  move- 
ment out  of  the  district  has  been 
checked.  Champion's  underground 
forces  are  70  per  cent  of  normal,  while 
the  other  two  mines  of  the  Copper 
Range  group,  Trimountain  and  Baltic, 
have  80  per  cent. 

Calumet  &  Hecla  interests  have  a 
surveying  party  in  the  field  looking 
into  the  feasibility  of  a  railroad 
through  the  Trap  Rock  valley  from  the 
Ahmeek  mine  to  the  mill.  The  con- 
struction of  such  a  road,  a  project 
under  consideration  for  several  years, 
would  shorten  the  haul  by  two  to  three 
miles,  eliminate  at  least  one  long  grade 
and  reduce  haulage  charges  materially. 
The  proposed  line  would  serve  other 
mines  as  well  as  Ahmeek,  including 
Centennial,  Allouez,  North  Kearsarge 
and  Calumet  &  Hecla  subsidiary  shafts 
to  the  north  of  Calumet. 

Calumet  &  Hecla  has  been  able  to 
increase  its  underground  forces  accord- 
ing to  its  needs,  in  spite  of  the  labor 
exodus.  Production  from  Nos.  6  and  7 
shafts,  Hecla,  is  already  back  to  the 
1921  spring  basis.  No.  3,  Hecla,  and 
No.  8,  South  Hecla,  also  are  producing 
fully  as  much  as  before  the  shutdown 
in  1921.  The  Calumet  shafts,  Nos.  2, 
4  and  5,  likewise  are  producing  in 
larger  amounts.  Repairs  in  the  Red 
Jacket  shaft,  started  a  year  ago,  are 
still   under   way. 

Introduction  of  the  contract  system 
at  the  Ahmeek  and  Isle  Royale  has 
enabled  miners  to  increase  their  earn- 
ings, thereby  checking  the  flow  of  [pen 
to  other  industrial  centers. 

Even  though  Mohawk  has  suffered  in 
loss  of  man  power,  refined  copper  pro- 
duction will  be  held  around  the  1,000,000- 
lb.  mark  per  month.  Suspension  of  op- 
erations in  No.  1  shaft  will  make  pos- 
sible a  larger  tonnage  from  the  three 
operating  shafts  to  the  south,  where  the 
ground  is  richer  than  in  No.  1.  Men 
from  No.  1  have  been  transferred  to 
other   sh 

Arcadian  Consolidated  is  now  sink- 
ing from  the  1,1011  level  in  the  New 
Baltic  shaft,  which  will  be  low 
additional  l">0  ft.  to  test  values  in  the 
lode  both  to  the  north  and  south  at 
that   depth. 

Menominee    Range 
Carpenter       Mine       at       Crystal       Falls 

Rea  tunes 

Iron       Mountain-      I  lo        Clifford       pit 

property  of  the    Republic   Iron   .'. 
Co.  will   not   be  worked  this  year.    This 
is    the    old    Traders    property    and    was 
worked    during    the    period    of    naviga- 
tion for 


Crystal  Falls — The  Carpenter  mine 
of  the  M.  A.  Hanna  Co.  is  again  in 
operation.  All  ore  in  stock  and  al! 
that  can  be  hoisted  during  the  summer 
will  be  shipped.  The  Monongahela 
will  ship  ore  in  stock  but  will  not  do 
any  mining   this   year. 

Marquette  Range 

Oliver     Iron     Company     Installs     New 
Pumps 

Negaunee — C.  K.  Quinn  &  Co.  is 
again  operating  the  Rolling  Mill  mine. 
Regular  shipments  are  being  main- 
tained to  the  docks  from  pockets  and 
stock.  The  Cambria  mine  of  the  Re- 
public Iron  &  Steel  Co.  will  probably 
not  be  opened  until  merger  plans  now 
under  way  are  ratified  or  rejected.  A 
cave-in  occured  recently  close  to  the 
shaft  of  the  Breitung  Hematite  mine 
of  the  Laughlin  Ore  Co.  It  was  neces- 
sary to  make  repairs  to  keep  the  shaft 
in  line.  The  mine  is  not  being  worked 
at  present.  Shipments  are  being  made 
from  all  of  the  Negaunee  mines  that 
are  operating. 

Ishpeming — The  water  has  all  been 
drained  from  North  Lake,  which  lies 
between  the  North  Lake  and  Barnes- 
Hecker  mines  of  the  Cleveland-Cliffs 
Iron  Co.  It  was  necessary  to  do  this 
as  it  was  feared  the  water  would  find 
its  way  into  the  workings.  The  Oliver 
Iron  Mining  Co.  has  installed  two  large 
Layne-Bowler  pumps  on  surface  at  the 
Angeline  mine  and  constructed  concrete 
bulkheads  underground  to  keep  water 
from  reaching  the  workings  of  the 
Section  16  mine.  The  Angeline,  now 
abandoned,  adjoins  and  receives  con- 
siderable water  from  the  old  Lake  An- 
geline basin. 

Gogebic   Range 

New     Industrial     Community     Will     be 
Established  by  Castile  Mining  Co. 

Ironwood — Iron  ore  shipments  from 
the  Gogebic  range  in  June  were  more 
than  900,000  tons,  and  this  month  they 
have  been  at  a  higher  rate.  The  total 
should  be  large. 

Pickands,  Mather  &  Co.  have  issued 
orders  for  the  Sunday  Lake  mine  at 
Wakefield  to  resume  operations 

ible.  The  mine  has  been  shut 
(iown  for  some  time,  but  it  has  been 
kept  in  condition  to  resume  production 
on  short  notice,  and  the  shaft  ha-  been 
relined  with  steel  seta  and  reinforced 
concrete    lath. 

The  (  a  tile  Mining  Co.,  of  Ramsay, 
subsidiary  of  Oglebay,  Norton  ,»> 
asking  for  bids  for  the  construction  of 
seventy-four  houses  of  frame  construc- 
tion, to  be  ere*  ted  between  the  Eureka 
and  \  teroid  mines  at  Ramsay.  It  is 
company  is  plan 
ning  to  sink  a  new  shaft  in  this  terri- 
tory.    Oglebay,     Norton     &     Co.     has 

had    a    landsi  Spe    architect    go    over    all 

the  properties  of  its  subsidiaries  and 
make  plans  for  t'nir  future  develop- 
ment in  an  artistic  manner  as  far  as 
A  model  industrial  commun- 
ity makes   for  effli  lency  in  operation. 
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Daily  Prices  of  Metals 


Copper,  N.  Y., 

Tin 

Lead 

Zinc 

July 

Electrolytie 

99  Per  Cent 

Straits 

N.Y.                  StL. 

St.  L. 

13 

13. 625®  13. 75 

30  375 

31   125 

5.75        1 5.45@5.SO 

5.50@5.60 

14 

13.625@13.75 

30.375 

31   125 

5.75       |5.45@5.50 

5.55@5.65 

15 

13.625 

30.375 

31   125 

5.65@S.75    5.45@5.50 

5.60@5.70 

17 

13.625 

30  50 

31  25 

5.65@5.75    5.40@5.50 

5.65@5.75 

18 

13.625 

30.625 

31.375 

5.f.5@-S.7S    5. 40@5. 45 

5.70@5.7S 

19 

13.625 

30.75 

31.625 

5.65@5.7S  5.375@S.40 

5.75@5.80 

•These  prices  correspond  to  the  following  quotations  for  copper  delivered:  July  13th 
and    14th,    13.S7o@14c.  ;    loth,    17th,    18th    and  19th,  13.S75C. 

The  above  quotations  are  our  appraisal  of  the  average  of  the  major  markets  based 
generally  on  sales  as  made  and  reported  by  producers  and  agencies,  and  represent  to 
the  best  of  our  judgment  the  prevailing  values  of  the  metals  for  deliveries  constituting 
the  major  markets,  reduced  to  the  basis  of  New  York  cash,  except  where  St.  Louis 
Is  the  normal  basing  point,  or  as  otherwise  noted.  All  prices  are  in  cents  per  pound. 
Copper  is  commonly  sold  "delivered."  which  means  that  the  seller  pays  the  freight  from 
the  refinery  to  the  buyer's  destination. 

Quotations  for  copper  are  for  ordinary  forms  of  wire  bars,  ingot  bars  and  cakes. 
For  ingots  an  extra  of  0.05c.  per  lb.  is  charged  and  there  are  other  extras  for  other 
shapes.     Cathodes  are  sold  at  a  discount  of  0.125c.  per  lb. 

Quotations  for  zinc  are  for  ordinary  Prime  Western  brands.  Tin  is  quoted  on  the 
basis  01  spot  American  tin.  99  per  cent  grade,  and  spot  Straits  tin.  Quotations  for  lead 
reflect  prices  obtained  for  common  lead,  and  do  not  include  grades  on  which  a  premium 
la  asked. 


Lcndon 


Copper 

Tin 

July 

Standard 

Electro- 
lytic 

™" 

Zino 

Spot 

63} 

63 

63} 

63| 

63 

3M 

Spot 

3M 

Spot 

24} 
24f 

24} 
24} 
25} 

3M 

Spot 

3M 

13 

14 
17 
18 
19 

63* 
63f 
63} 
f-3J 

63f 

70} 
70} 
70| 
70} 
70| 

153} 
153} 
153f 

155} 
156 

153? 
153} 
154| 
1551 

156} 

23f 
23f 
23f 
23} 
23f 

28} 

28} 

29 

29} 

29} 

28| 

28| 

29 

29} 

29} 

The  above  table  gives  the  closing  quotations  on  the  London   Metal  Exchange, 
prices  in  pounds  sterling  per  ton  of  2,240  lb. 


Silver  and  Sterling  Exchange 


Sterling 

|  Exchange 

July   "Checka" 

Silver 

July 

~rf 

18 

19 

Sterling 
Exchange 
"Checks" 

Silver 

New  York 

Domestic 

Origin 

New  York 
Foreign 
Origin 

London 

New  York 

Domestic 
Origin 

New  York 
Foreign 
Origin 

London 

13  443| 

14  443f 

15  443f 

99| 
99f 
99| 

70 

70f 

70} 

35| 
35} 
35} 

444 

444} 

445} 

99| 
99} 
99} 

70 

70 
69} 

35} 

35* 
35} 

New  York  quotations  are  as  reported  by  Handy  &  Harman  and  are  in  cents  per 
troy  ounce  of  bar  silver,  999  fine.  London  quotations  are  in  pence  per  troy  ounce  of 
sterling  silver,  925  fine.  Sterling  quotations  represent  the  demand  market  in  the  fore- 
noon.    Cables  command  three-eighths  of  a  cent  premium. 


thought  it  would  with  manufacturing,  a 
remark  that  also  holds  for  most  of  the 
copper  smelters  and  refiners.  Copper 
business  for  June  was  highly  satis- 
factory but  July  has  shown  a  tendency 
to  fall  off.  Refined  copper  from  the 
spring  resumption  of  the  mines  is  com- 
5.60@5.70  ing  on  the  market  in  increasing  quanti- 
ties. Inquiries  are  mainly  for  copper 
for  forward  delivery  during  August, 
September  and  October.  Prompt  cop- 
per of  which  there  is  a  scarcity  is  not  in 
much  demand  and  only  small  sales  are 
reported  for  that  class  of  metal.  Ex- 
port business  has  been  light,  Germany 
is  not  ready  to  buy  copper  on  the  scale 
expected  because  of  internal  troubles, 
an  industrial  strike  has  affected  Italian 
purchases,  and  England  is  more  or  less 
inactive  in  the  copper  market.  Prices 
realized  have  netted  about  13.90c.  re- 
finery. 

Lead 
The    official    contract    price    of    the 
American  Smelting  &  Refining  Co.  con- 
tinues at  5.75c.  per  lb.  New  York. 

Lead  has  been  sold  more  freely  dur- 
ing the  past  week  than  for  several 
weeks  with  most  of  the  business  trans- 
acted in  the  middle  western  market. 
Sales  were  heaviest  from  last  Friday  to 
Monday  with  consumption  well  diversi- 
fied among  paint,  storage  battery,  cable 
and  other  consumers.  Corroding  lead 
was  in  particular  demand  in  the  middle 
west  and  over  1,000  tons  was  sold  on  a 
basis  of  5.55c.  St.  Louis.  Although 
earlier  in  the  week  producers  were  able 
to  obtain  between  5.45  and  5.50c.  for 
common  lead,  several  hundred  tons  were 
offered  Monday  at  5.40c.  and  one  sale 
was  made  of  a  large  tonnage  at  5.375c. 
The  New  York  market  has  been  quieter 
than  it  was  last  week  with  sales  made 
at  5.75c.  seemingly  without  difficulty, 
and  also  at  5.65c,  a  level  at  which  lead 
is  available  today.  The  general  New 
York  price  being  asked  is  5.75c.  It  is 
noticeable  that  the  London  lead  market 
advanced  during  the  week,  probably  re- 
flecting the  deflection  of  Mexican  lead 
from  the  European  to  the  American 
market. 

Zinc 
The  market  has  shown  a  surprising 


Metal  Markets 

New  York,  July  19,  1922 

Sales  of  the  major  non-ferrous  metals 
during  the  past  week  have  been  fair. 
Copper  has  had  a  quiet  market  but 
lead  and  especially  zinc  have  been 
more  active  than  for  several  weeks.   Tin 

statP^^  KC°Veled    fl:om    **".  ^active     at  131c,  the  price  at  which  most  of  the 
strike    sfw  Jn  buen  bnSk"     T^     business    was    included    of    which    we 

prosDeritv^h1  ,  f"?    °uVT    ^     haVe  reCOrd-     Consu™rs  ^Port  no  dif- 

Hreater  inll    tmK  I       ^  Wf     ficulty  in  Procuring  all  the  metal  they 

a  greater  interest  being  shown  by  the    V/ished   at   13ic.   and   fairly   large   ton- 

the  laWenc„n  W  Pr°mpt.  settlement  °f    nages  «™  available  today  on  that  basis. 

SsoSXSrvr68'.8^     Many  of  them  state  that  the  coal  strike     nana     are     barely     suffi 
mmculty  is  on  a  way  to  a  solution,     has  not  interefered  as  seriously  as  they     month's    consumption    of 


Copper 

Sales  of  copper  for  both  domestic  and 
export  delivery  have  been  light  and  the  amount  of  strength  and  prices  have 
market  has  become  easier.  Earlier  in  risen  faster  than  for  many  a  day.  An 
the  week  many  producers  were  holding  important  factor  in  the  situation  is  the 
for  14c.  delivered  and  a  few  sales  were  favorable  statistical  position  indicated 
made  at  that  level.  At  the  same  time,  by  the  July  statistics  compiled  by  the 
however,   copper  was   pressed   for   sale     American  Zinc  Institute  which  show  a 

decrease  in  stocks  amounting  to  more 
than  10,000  tons  during  June.  Pro- 
duction for  June  was  28,547  tons, 
stocks  on  hand  at  the  beginning  of  the 
month,  40,409  tons  and  at  the  end  of 
the  month,  29,576  tons.  The  stocks  on 
hand  are  barely  sufficient  for  a 
That 
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production  has  increased  is  indicated 
by  the  rise  in  the  number  of  retorts 
operating  from  48,765  in  May  to  52,677 
in  June.  High-grade  zinc  business  has 
been  very  satisfactory  with  many  brass 
mills  in  the  market.  The  price  of 
high-grade  metal  has  risen  from  6Jc 
to  6£c  in  steps.  First  to  62c.  and  on 
July  IT,  to  6Jc.  which  includes  a  30c. 
per   100  lb.  freight  allowance. 

Tin 

Sales  of  tin  have  improved  and  been 
reflected  in  the  price.  There  is  no  par- 
ticular reason  for  the  interest  shown 
by  consumers  and  it  is  noticeable  that 
tinplate  manufacturers  are  still  out  of 
the  market  owing  to  strike  conditions. 
The  price  of  forward  tin  is  about  an 
eighth  of  a  cent  above  the  spot  market. 

Arrivals  of  tin  in  long  tons:  July 
13th,  Liverpool,  125;  Straits,  20;  14th, 
Straits,  400;  China,  50;  17th,  Straits, 
90;  China,  30;  Java,  50;  London,  65; 
18th,  Liverpool,  25. 

Gold 

Gold  in  London:  July  13th,  92s.  9d; 
14th,  — ;  17th,  92s.  8d.;  18th,  92s.  9d.; 
19th,  92s.  5d. 

Foreign  Exchange 
The  rates  in  the  foreign  exchange 
market  moved  upward  irregularly  with 
French  and  Belgian  francs  making  the 
best  gains.  On  Tuesday,  July  18th, 
francs  were  8.56c;  lire,  4.79c;  marks, 
0.22375c;  Canadian  exchange  }ij  per 
cent  discount. 

Silver 

The  market  has  been  a  very  quiet 
one  the  last  week  with  a  downward 
tendency  caused  by  the  lack  of  interest 
en  the  part  of  China  buyers. 

New  York  prices  have  ruled  slightly 
lower  than  the  London  parity,  and 
the  San  Francicso  market  has  been 
extremely  narrow  at  levels  only 
slightly    higher    than    New    York. 

On  July  19  the  demand  for  Frisco 
improved   somewhat  at  the  lower  rate. 

The  market  closed  uncertain  with 
the   future  dependent  upon   China. 

Mexican  Dollars— July  13th,  53J; 
14th,  533;  15th,  533;  17th,  53J;  18th, 
53J;  10th,  581c 

Other  Metals 

Quotations  cover  large  wholesale  lots  unless 
otherwise  specified. 

Aluminum  20.10c.  per  lb.  for  99  per 
.  ent  grade;  19.10c.  for  98@99  per  cent; 
18c.  for  94@98  per  cent.  Outside  mar- 
ket nominal  at  17.75@  18.25c.  for  98@99 
per  cent  virgin  grades. 

Antimony  —  Chinese  and  Japanese 
brands,  firm  at  5c.  W.C.C.,  5.75c, 
Cookson's   "C"   grade,   7@7.50c. 

ISismuth— $2@$2.10    per    lb. 

Cadmium— $1.20@$1.25   per   lb. 

Iridium—  •  per  oz. 

Nickel — Standard  market,  ingot  and 
*hot,  lytic,    39c      Outside 

mark'  per  lb. 

Palladium      $66<g  $60   per  oz. 

I'Nii  i nuiii      •  :in    |„.r   oz.      Quiet. 

Qukksffver  166  per  76-Ib.  flask. 
San    Francisco    wires    $86,     Q 


Selenium— $1.75@$1.85   per  lb. 

The  prices  of  Cobalt,  Magnesium, 
Molybdenum,  Monel  Metal,  Osmium, 
Rhodium.   Thallium    and   Tungsten    are 

unchanged  from  prices  given  July  8. 

Metallic  Ores 

Manganese  Ore — 29c  per  long  ton 
unit,  seaport.  Small  quantities  only 
for  prompt  shipment. 

Iron  Ore,  Chrome,  Magnetite,  Mo- 
lybdenum, Tantalum,  Titanium,  Tung- 
sten, Uranium,  Vanadium,  and  Zircon 
ore  are  unchanged  from  the  quotations 
published  July  8. 

Zinc  and  Lead  Ore  Markets 
Joplin,  Mo.,  July  15 — Zinc  blende,  per 
ton,  high  $36.20;  basis  60  per  cent  zinc, 
premium,  $35@36;  Prime  Western, 
$34@35;  fines  and  slimes,  $33@31; 
average  settling  price,  all  grades  of 
blende,  $33.55.  Calamine,  basis  40  per 
cent  zinc,  $17. 


Potassium  Sulphate  and  Sodium  Sul- 
phate are  unchanged  from  quotations 
of  July  8. 

Copper  Sulphate — Large  crystals, 
6.50c  per  lb. 

Sodium  Nitrate— $2.25@$2.65  per  100 
lb.,  ex  vessel  Atlantic  ports. 

Ferro-Alloys 

Ferrocerium,  Ferrochrome,  Ferro- 
manganese,  Ferromolybdenum,  Ferro- 
silicon,  Ferrotitanium,  Ferrotungsten, 
Ferro-uranium,  and  Ferrovanadium  are 
unchanged  from  the  prices  published 
July  8. 

Metal  Products 

Copper  Sheets — New  York  base, 
21c.  per  lb.;  wire,  15.625@  15.875c  net. 

Nickel  Silver— 27.5c.  per  lb.,  for  18 
per  cent  nickel    Grade   "A"   sheets. 

Yellow  Metal — Dimension  sheets, 
18.25c;   rods,   15.25c   per   lb. 

Lead  Sheets  and  Zinc  Sheets  are  un- 


Lead,  high,  $82.95;  basis  80  per  cent     changed  from  the  quotations  published 
lead,  $75@77.50;  average  settling  price,     in  the  July  8  issue. 


all  grades  of  lead,  $81.18  per  ton. 

The  tonnage  purchased  this  week  was 
3,700  in  excess  of  the  production,  but 
the  shipment  was  short  of  the  produc- 
tion about  700  tons.  Output  did  not 
return  to  normal  this  week  on  acount 
of  damage  from  rain  and  wind. 

Suit  brought  by  the  mining  com- 
panies to  recover  money  collected  as 
tax  on  ore  in  the  bins  last  winter  for 
school  purposes,  was  tried  on  July  8 
in  district  court  at  Miami,  and  Judge  S. 
C.  Fullerton  ordered  its  return. 
Appeal  to  the  Appellate  Court  will  hold 
settlement   in  abeyance. 

Platteville,  Wis.,  July  15— Blende, 
basis  60  per  cent  zinc,  $36  per  ton. 
Lead   ore,  basis   80   per  cent   lead,   $77 


Refractories 

Magnesite   Brick — $56   per  net   ton. 

Magnesite  Cement  —  $35@$40  per 
ton. 

Silica  Brick— $33@$41  per  1,000, 
f.o.b.  shipping  points. 

Bauxite  Brick,  Chrome  Brick,  Chrome 
Cement,  Firebrick,  and  Zirkite  are  un- 
changed from  the  prices  appearing  in 
the  issue  of  July  8. 

The  Iron  Trade 
Pittsburgh,  July  18,  1922. 

The  finished  steel  markets  in  general 
are  decidedly  dull,  as  they  usually  are 
in    midsummer.        Tubular    goods    are 
fairly  active.    The  dullness  in  the  mar- 
dollars    per    ton.      Shipments    for    the     ]<et  generally  is  only  in  respect  to  the 
week:    Blende,   336    tons;    lead    ore,   80     tonnage   turnover. 

tons.  Shipments  for  the  year:  jhe  seriousness  of  the  fuel  situation 
Blende  8,563  tons;  lead  ore,  1,094  tons.  can  hardly  be  exaggerated.  The  trouble 
Shipped  during  the  week  to  separat-  js  not  that  the  coal  strike,  after  having 
ing  plants,  253  tons  blende.  lasted   three   months,   has   continued   a 

wr       -n/r  4.   it-     n/r-  i„  fortnight  longer.    The  new  development 

Non-Metallic  Mmerals  .g  the%onK(4lon  on  railroads  serving 

Barytes— Washed  crude,  92  per  cent  non.umon   coai   fields,   particularly    the 

BaSo,  guaranteed,  $8  to  $9  per  long  ton  N    fi   w     q    &  0.(  and  L.  &  N.     Con- 

f.o.b.    Georgia  points;  off  color  ground  pestion    began   to   develop   a   fortnight 

No.  1  grade  $20,  No.  2  grade,  $15.  before  the  railroad  shopmen's  strike  of 

Feldspar — No.  1  pottery  grade  active  July   1,   since   when   it   has   greatly   in- 

at     $6.50     per     ton,     North     Carolina,  creased   and    little    West    Virginia    and 

Pottery    grade    in    Maine,    $18;    No.    2  Kentucky   coal    has   been    crossing   the 

ground   to  90  to  100  mesh,   $10;   No.  1  Ohio    river.      Many    by-product    coking 

ground   to    140    mesh,   $16,   f.o.b.    mills,  plants   are   affected,   and    already   there 

\.  c.  has  been  a   little  decrease   in  pig  iron 

Talc -200  to  300  mesh,  including  con-  and   steel  production.     Steel   prices   BW 

tainers,  $13.50@$14.75  f.o.b.   New  York  Unchanged. 

state    mills.     In    California,    200    mesh,  Pig    Iron     On   the   surface,   the   mar- 


$16<g>$18    per    short    ton;    300    mesh, 
i  ra  at  cost. 
Asbestos,     Bauxite,     Borax,    Chalk, 


ket   has   been    weaker,   although   funda- 
mental   conditions,    in   connection   with 
ng    coke    supplies,   point    to    in- 


China  Clay'.   Kmery.   Fluorspar.   Fuller's     ntsased     scarcity.  Bask    has    become 


Earth,   Graphite,    Gypsum,    Limestone, 
Magnesite,  Mica,  Honasite,  Phosphate, 

Pumice.     Pyrites.     Silica,     and     Sulphur 

an   unchanged   from   the   prices    pub 
llshed  July  B, 

Mineral  Products 
Arsenious     Oxide     (white    ar 
7  60c    pet  lb. 


quotable     at     $24,    valley,    against     the 
|SE    pine    which    ruled    strong    in    May 

and    June,     Bessemer    is   still    at   $25. 
Foundry  remains  at  $'-4  and  has  not 

been    purchased    at    all    freely.      Prices 

are     at    valley    furnaces,    with    $1.76 
freight   to  Pittsburgh. 

ConnellsTtDe     Coke    Offerings     are 

lighter.      Foundry    has   sold   up   to   $11. 
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The  Outlook  for  American  Smelting  &  Refining  Co. 


By  Harry  J.  Wolf 


WITH  steadily  improving  conditions  in  the  metal  indus- 
try, gradual  hardening  of  metal  prices  as  their 
statistical  position  becomes  more  favorable,  realization  of 
accumulating  large  potential  demand  for  the  metals  in  the 
reconstruction  and  expansion  programs  in  view  during  the 
next  few  years,  and  increasing  activity  in  mining  as 
demonstrated  by  increasing  shipments  of  ores  from  mining 
camps  throughout  the  country,  it  is  natural  to  pay  more 
attention  to  the  present  speculative  possibilities  and  return- 
ing investment  qualities  of  stocks  of  leading  smelting  com- 
panies. 

Whenever  the  general  trend  of  the  security  market  is 
upward  during  a  period  of  industrial  recovery,  when  the 
fundamental  conditions  of  many  leading  mining  companies 
are  improving,  as  reflected  in  earning  ability  and  increasing 
popularity  of  the  companies'  shares  in  the  stock  market, 
and  when  the  technical  market  position  of  the  shares  of 
a  leading  corporation  indicates  that  these  shares  are  being 
absorbed  or  re-accumulated  by  speculators,  following  a 
severe  market  reaction,  we  have  a  combination  of  circum- 
stances that  is  considered  by  the  experienced  investor  or 
trader  as  forecasting  an  advance  in  market  prices  at  more 
than  the  average  rate  of  advance  of  the  market  as  a  whole. 

Company  Dependent  on  Prosperity  of  Its  Customers 

Under  such  conditions  the  initiated  investors — who  make 
their  commitments  wisely  and  methodically,  and  ignore  the 
propaganda  in  the  form  of  news  manufactured  for  general 
public  consumption — review  their  always-up-to-date  funda- 
mental and  statistical  studies  of  their  favorite  investment 
and  speculative  issues. 

If  conditions  in  the  metal  industry  are  gradually 
approaching  normal,  it  is  naturally  of  interest  to  review 
the  earnings  of  the  leading  smelting  company,  and  decide 
whether  past  records  of  earnings  are  likely  to  be  duplicated 
in  the  near  future.  The  realization  that  every  ton  of  ore 
treated  by  the  smelting  company  must  pay  its  smelting  cost 
plus  whatever  smelting  profit  the  traffic  will  bear  should 
be  significant,  and  suggest  that  the  American  Smelting  & 
Refining  Co.  must  be  increasing  its  net  earnings  at  a  rate 
that  bears  some  relationship  to  the  increase  in  activity 
of  the  thousands  of  producers  that  must  pay  for  the  serv- 
ices of  this  organization. 

Furthermore,  the  smelting  company  itself  is  a  heavy 
producer  of  metallic  ores  of  all  kinds,  and  it  treats  these 
ores  in  its  own  plants  under  conditions  which  enable  it  to 
adjust  its  mining  and  smelting  problems  to  the  greatest 
advantage. 

Its  earning  ability,  dividend  policy  and  financial  stability, 
under  normal,  abnormal  and  subnormal  conditions  are  set 
forth  in  the  following  table: 

INCOME  AND  PROFIT  DISTRIBUTION 


Year 

Gross     Income 

Net  Income 

Dividends 

Surplus 

1912 

$16,759,500 

$11,754,245 

$8,020,000 

$16,759,403 

1913 

13,429,933 

9,756,540 

8.020,000 

18,495,943 

1914 

12.825.530 

9.031,565 

8.017,450 

19,510,058 

1915 

18,245,731 

8,053.303 

8.002,924 

19,560.438 

1916 

28,117.831 

13,015.689 

9,133.834 

23.442,295 

1917 

31.602,616 

12,495,626 

8,982.526 

26,955,394 

1918 

18,311,568 

7.707,498 

7,602,664 

27,060,229 

1919 

14,695.743 

5,595,584 

6,681,242 

25.974,571 

1920 

15,747,715 

6.674,778 

6,662,056 

25,987,293 

9,481,472 

1,591,909 

4,168,044 

20,322,087 

This  record  alone  should  inspire  confidence  in  the  com- 
pany's ability  to  duplicate  its  past  performances  during 
another  wave  of  prosperity.  Such  confidence  is  further 
established  as  a  comprehensive  examination  is  made  of  the 
company's  past  history  and  growth. 

It  has  been  in  existence  for  more  than  twenty  years, 
during  which  time  its  developments  and  operations  have 
been  so  extended  that  it  now  occupies  the  leading  position 
in  its  particular  industrial  field.  It  has  paid  its  stock- 
holders cash  dividends  amounting  to  over  $118,000,000, 
on  an  initial  cash  investment  of  about  $47,000,000.     During 


the  past  twenty  years  it  has  not  only  returned  to  its  stock- 
holders the  entire  cash  investment  with  6  per  cent  interest, 
but  over  $23,000,000  in  excess  of  the  entire  cash  investment 
together  with  6  per  cent  interest  thereon. 

Concurrent  with  the  above  performance  it  has  built  up  a 
great  plant  and  organization  with  enormous  potential  earn- 
ing capacity  in  normal  times.  The  following  tabular  resume 
of  its  activities  will  assist  in  imparting  a  conception  of  its 
strategic  position  in  the  mining  and  metallurgical  industry, 
and  its  possibilities. 


Plant 

Globe 

Pueblo 

Arkansas  Valley. 

Durango 

Blende 

Murray 

Garfield 

El  Paso 

Hoyden 

Perth  Amboy. . . 

Baltimore 

Federal 

Sand  Springs  .  .  . 

Henryetta 

Kusa 

Omaha 

Selby 

Tacoma 


East  Helena. 
Monterrey. . . 
Chihuahua .  . 
Aguascaliente 
Matehuala... 


SMELTERS    AND    REFINERIES 
Locality  Product 

Denver,  Col Arsenic  and  cadmium 

Pueblo,  Col Lead 

Leadville,  Col Lead 

Durango,  Col Lead  and  copper 

Pueblo,  Col Zinc 

Murray,  Utah Lead 

Garfield,  Utah Copper 

El  Paso,  Texas Copper  and  lead 

Hayden,  Ariz Copper 

Maurer,  N.  J Copper,   lea  1   and   tin 

Baltimore,  Md Copper 

Federal,  111 Lead 

Sand  Springs,  Okla Zinc 

Henryetta,  Okla Zinc 

Kusa,  Okla Zinc 

Omaha,  Neb Copp 

San  Francisco,  Calif Lead 

Tacoma,  Wash Copper,   arsenic   and 

sulphur  dioxide 

East  Helena,  Mont Lead 

Monterrey,  N.  L.,  Mexico Lead 


Chihuahua.  Chih., 
Aguascalientes.  Ags.,  Me 
Matehuala.  S.  L.  P..  Me: 
Velardefia.  Dur.,  Mexico 
Carrizal,  Chile,  S.  A. 


Caldera,  Chile,  S.  A Copper 

METAL  MINES 


Lead 

Copper 

Copper 

Copper  and  lead 

Copper 


Federal  Lead..  .  . 
Dolores  Mines.  . 

Flat  River.  Mo 

Matehuala,  S.  L.  P.,  Mexico 
Bonanza.  Zac.,  Mexico 

Lead 

Copper 

Sta.  Kulalia 

Sta.  Eulalia.  Chi..  Mexico 

Silver,  lead  and  zinc 
Silver,  lead  and  zinc 

Yeta  Grande  and 

Colorado,  Parral,  Chia..  Mexico 

Iron 

Sierra  Mojada.  . 
Tiro  General.. .  . 
Yak 

Sierra  Mojada,  Coah., Mexico. .  .   , 

Charcas,  S.  L.  P.,  Mexico 

Leadville,  Colo 

Angangueo,  Mich.,  Mexico 

Stewart.  B.  C.  Canada 

Milluachaqui,  Peru 

COAL  MIXES 

Cokedale,  Col. 
Cokedale,  Col. 
Washington 
Sabinas,  Coah.,  Mexico 
Durango,  Col. 

Silver,   copper   and   lead 
Silver  and  copper 

Ansangueo 

Premier 

Diana 

Silver 

Silver  and  gold 

Bon  Carbo 

Cokedale 

Fairfax 

San  Juan 

The  metal  products  of  these  properties  during  1921  in- 
cluded 348,888,000  lb.  copper,  415,224,000  lb.  lead,  14,628,614 
lb.  zinc,  11,915,954  lb.  tin,  1,780,205  oz.  gold,  and  75,354,443 
oz.  silver,  exclusive  of  various  important  byproducts.  This 
production  is  considerably  below  normal,  and  is  now 
increasing.  The  company  also  mined  360,952  tons  of  coal, 
and  produced  100,860  tons  of  coke.  The  year's  operations 
involved  the  services  of  7,605  employees  and  the  distribu- 
tion of  $11,440,480  in  wages,  excluding  operations  in  Mexico 
and  South  America. 

According  to  the  last  balance  sheet,  as  of  Dec.  31,  1921, 
the  cost  of  these  properties,  after  all  deductions  for  depre- 
ciation and  ore  depletion,  stands  at  over  $128,000,000.  Cur- 
rent assets  amount  to  $57,538,883,  and  exceed  by  more  than 
$1,000,000  the  total  liabilities,  plus  the  total  amount  of  the 
bonded  debt,  plus  all  the  stocks  and  bonds  on  the  properties 
of  subsidiaries.  Net  working  capital  amounts  to  over 
$44,650,000.  Asset  value  behind  all  outstanding  stock  is 
probably  greater  than  the  par  value  of  the  shares. 

Good  Dividend  Record  Shown 

Dividends  on  the  preferred  stock  have  been  maintained 
at  7  per  cent  per  annum  for  many  years.  The  last  quar- 
terly payment  on  the  common  stock  was  1  per  cent,  March 
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15,  1921.     The  dividend  record  from  1906  on  the  preferred 
and  common  shares  follows : 


1906 
1907 
1908 
1909 
1910 
1911 

1913 

1914' 

1915 

1916 

1917 

1918 

1919 

1920   . 

1921 

1922 


P  lyments  made  to  conform  to  change  in  company's  fiscal  year. 

The  preferred  stock  is  an  investment  with  attractive 
speculative  possibilities,  as  illustrated  by  the  fact  that  it 
has  moved  through  several  20-point  to  30-point  swings 
during  the  past  twenty  years.  It  sold  as  low  as  634  in 
1921,  and  recently  above  98.  It  was  quoted  above  109  fre- 
quently prior  to  1920,  and  will  no  doubt  reach  this  level 
again. 

The  common  stock  naturally  has  been  subject  to  more 
extensive  gyrations,  and  it  is  reasonable  to  suppose  that 
they  will  continue  with  the  ebb  and  flow  of  the  speculative 
tide.  These  shares  were  below  30  in  1920  and  in  1921. 
After  fluctuating  between  55  and  59  in  April  and  the  first 
half  of  May,  1922,  they  shot  up  suddenly  to  65-66,  and  then 
settled  back  to  58  during  the  severe  market  reaction  last 
month.  At  the  recent  level  between  58  and  60  undoubtedly 
the  shares  are  being  absorbed  by  speculators  and  traders, 
and  by  investors  who  are  willing  to  forego  present  dividends 
for  the  specu'ative  profits  which  they  believe  will  accrue 
owing  to  the  tendency  of  the  shares  to  discount  the  resump- 
tion of  dividends  on  this  issue  in  the  not  far  distant  future. 


Prosperity  of  Fluorspar  Industry  Dependent 
Upon  Steel  Trade 

The  market  for  the  bulk  of  the  fluorspar  sold  in  the 
United  States  depends  on  the  condition  of  the  steel  indus- 
try, and  the  demand  fluctuates  with  the  production  of  basic 
open-hearth  steel,  according  to  the  U.  S.  Geological  Survey. 
Most  of  the  domestic  gravel  and  some  of  the  lump  fluor- 
spar, together  with  probably  most  of  the  imported  fluor- 
spar, are  consumed  as  flux  in  basic  open-hearth  steel  fur- 
naces and  to  a  smaller  extent  in  other  metallurgic  opera- 
tions. From  1916  to  1920  the  sales  of  gravel  have  con- 
stituted between  83  and  89  per  cent  of  the  total  shipments 
of  domestic  fluorspar,  but  in  1921  these  sales  constituted 
only  72  per  cent  of  the  total.  Fluorspar  is  also  used  as  a 
flux  in  iron  blast  furnaces,  iron  foundries,  and  gold,  silver. 
.  and  lead  smelters;  it  is  used  also  in  the  manufacture 
of  glass,  of  enameled  and  sanitary  ware,  of  sodium  fluoride 
used  as  a  wood  preservative,  and  of  hydrofluoric  acid ;  in 
the  electrolytic  refininir  of  antimony  and  lead;  and  in  the 
production  of  aluminum. 

Information  furnished  by  steel  manufacturers  who  pro- 
about  two-thirds  of  the  output  of  basic  open-hearth 
steel  shows  that  the  consumption  of  fluorspar  per  ton  of 
steel  produced  in  1921  ranged  from  i>  to  is.c,  \\K  ari0> 
averaired  «2  lb.  These  steel  companies  reported  a  eon- 
■nmpl  rhich, 

on  the  assumption  that  the  remaining  companies  consumed 
a    like    proportion,   would    indicate    a    total    consumption    of 
for  all  open  hearth  plants,  compared  with 
about    117,000  tons  in  1920.     This  croup  of   steel   manufac- 

■  f  fluorspar  on  .i.-m.   i. 
amounting  to   19,776  short  tons,  which   would   indicate  total 
stock  iting    .",0,00(i 

■    con- 
sumed in   I'M    was  withdrawn   from 

.    of  ail  ffradw   "f  fluorspar  available 
f,.r  sousumpl  on  "i  1921  was  ll.lt  - 
of  80   |»  •  ii pared   with 


Company  Reports 


Granby  Consolidated  Mining,  Smelting 
and  Power  Co.,  Ltd. 

Copper;  British  Columbia 

A  report  of  operations  of  the  Granby  Consolidated  Min- 
ing, Smelting  and  Power  Co.,  Ltd.,  for  1921  shows  a  deficit 
of  $287,161.64.  Production,  sales  and  an  analysis  of  income 
account  follows: 

Production  and  Sales 

1921  1920 

Copper  produced,  lb 29,970.651  25.744.327 

Silver  produced,  oz 493.283  (o)  1.054.206 

Cold  produced,  oz  8,838  9481 

Copper  sold.  Hi..  37.104.280  I9.464>96 

Average  price  obtained,  c.  per  lb.  i h,  12  76  17  85 
Average  production  costs  f.o.b.  smelter,  c. 

perlb.(c) ||    63  1594 

(o)  Includes  silver  in  customs  ore.    (6)  U.S.  En  ■   .  lian  Exchang  e 

Analysis  Income  Account 

Gross  revenue  from  operations $7,234,519  09 

Operating  costs 6,309.214.73 

Net  revenue  from  operations.  .  925.304 .  36 

Dividends  from  investments  66.796  00 

Total  income  (before  depreciation  992.100.  36 

Charges  against  income: 

Administrative  and  general  expens  $  1 64.405   57 

Insurance  63.702  71 

Taxes.  1921— land  and  mineral  76.951    44 

Exchange  and  discount ...  78. 12672 

Interest  on  bonds „.  281.732   00 

Interest  on  bank  loans  and  other  accounts  314.343   56 

Total  charges  against  income.    .  979,262.00 

Net  profit  i  before  depreciation  $12,838.36 

Less  depreciation 300,000  00 

Deficit  for  the  year  (after  depreciation'..  $287,161   64 

Balance  sheet  as  of  Dec.  31,  1921,  follows: 

Assets 

As  at   Dec.    31.     As   at 

1921  1920 

Current  Assets: 
[uveal 

Copper,  silver  and  gold  on  hand  and  in 

transit  $1,410,472   44  $2,764.75    84 

M.talsinprocessand  578.375  69  363.174  48 

-  -u|,plies  and  merchandise  1.512.420  82  1.985.048   11 

278  15  5.IIV108  41 

748.405  26  323.450.13 

33.832   31  66.321.83 

Yirtor\  i.  20.884. 1 2 

4.283.516  52  5,523.854.51 

Mm. -.i.,M,.T.il  and  timber  lands  15.599.089  18         15.787.739.82 

r  depletion  6.656.526  93  6,679.453.12 

$8,942,562  25         $9,108,286  70 

Reel.  10.955.033  72         12,198.845  27 

2.059,990  83  2.994.795    50 

$8,895,042  89  $9.:<  ' 

Total  flii 

671.634   24  671.634   24 

Deferred  and  prepaid eharca  662   '7  191 

ll.-li.-lt  I4i.609   84 


Ciirren- 

(or  191?  '  I  ine  *».  1922 


Sorj.lu. 


$3,883,614  96 
$4.1  M 

$ih«.ooo  oo 
It.JftJ  ; 

15.000.420  00 


•19  55 

<42    44 
48.379   60 


$23,462,028    II        $24  9iy,,359  t,» 


.Contingent  I  lab 

Total   tonnage   produced   was  960,626   tons.     Reserves  on 
.    10,761,527  tons  ■  ■(  2.2  J  per  cent  copper. 
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Amparo  Mining  Co. 

Gold  and  silver;  Mexico 

A  report  of  the  operations  of  the  Amparo  Mining  Co.  for 
1921  shows  a  net  profit  of  $309,421.55,  according  to  the  fol- 
lowing profit  and  loss  account: 

EXPENSES 


Cost  of  mining  ore  and  development 

Transportation  of  ore  to  mill 

Cost  of  milling 

Expenses,  marketing  bullion  and  concentrates 

Taxes,  Mexico 

Military  protection,  watchman 

Prospecting 

Damages  and  losses 

Depreciation  charged  off 

Repairs  and  additions 

General  expenses,  administration,  office,  etc.    . . 

Shaft  sinking  fund 

Diamond  drill  fund 

Loss,  liquidation  of  bars  and  concentrates  1 920. 

Amparo  Mex.  Mining  &  Develop.  Co 

(Expenses  incurred  in  re  Piedra  Bola  Invst  ) 


$435,144. 23 

31,001.51 

309.669. 1 1 

67,587.58 

126.421 .57 

18,811.77 

2,098  77 

23,588.52 

40,264.23 

27,889.42 

77,595.47 

26.000   00 

10,000   00 

7,911.02 

4.521    52 

3,444.62 

$1,211,949  34 
120.049.  16 

$1,331,998.50 
332.369.22 

$1,664,367.72 
INCOME 

Sale  of  bullion,  concentrates,  slag $  1 ,486, 1  34  06 

Premium  and  interest 6.52367 

Gain  in  shipping  expenses  and  taxes  1 920 1,518.88 

Surplus,  calculation  infalsificables  and  Mex.  bank  bill 15.201    23 

Profit  in  warehouse 4.649  51 

Miscellaneous 304  20 

$1,514,331.55 
150.036   17 

$1,664,367  72 
332,369.22 


Depletion  of  mineral  deposits 
Net  profit  on  operations 


Profit  on  sale  of  silver  certificates 


Profit  on  operations 

Expenses  at  Philadelphia  office .       $16, 944.  J 7 

Less,  interest 


Net  profit  to  surplus . 


Plant: 

Land,  buildings,  machinery,  equipment,  etc $2,513,785.56 

Available:  $243.720  26 

Silver  certificates 43.880.83 

U.S.  Bonds,  Victory  4J 85,064.25 

Accounts  receivable,  Mexico 81,591.83 

U.S.  Certificates  of  Indebtedness 170,000.00 

Materials  and  supplies  on  hand   1 85, 1 86 .  90 

Ore  on  hand  and  in  transit 278.260.62 

Investments  of  contingent  fund 1  50,000.  00 

Investment  insurance  fund,  Mexico — _ 

U.  S.  Victory  Loan  Cost  with  commission..    .  14,055.25 

Mexico  Office  fire  ins.  fund  invest    $2,787  90 

Piedra  Bola  investment 43,198  75  45,986.65       1,297,746.59 

Miscellaneous:  283,415.99 


LIABILITIES 


Accounts  payable  Mexico 

Depletion  of  Mineral  Resources. 


Capital  stock  in  treasury. 


$3,208,666.60 

2,996.800.00 

996,800  00 


Surplus,  1921  Jan.  1 $1,021,596.88 

Transfer  to  Contingent  fund 50,000.00 


Contingent  fund 

Insurance  fund  Mex.  office  .  . 
Mexican  office  fire  ins.  fund 


1,041,018.43 

150,000.00 

14,643.21 

3,004.96 

$3,208,666.60 

Balance  sheet  as  of  Dec.  1,  1921,  follows: 
During  the  year  155,908  dry  metric  tons  was  mined  and 
milled  at  a  cost  of  $7.28  per  ton.  Recovery  in  the  mill 
amounted  to  1,125.34  kg.  gold  and  45,640.21  kg.  of  silver 
at  a  post  of  $1.99  per  ton  milled.  ■  Gold  and  silver  bars 
were  sold  for  $1,324,494.77. 


Quincy  Mining  Co. 

The  report  of  the  Quincy  Mining  Co.  for  1921  gives  the 
following  data: 

The  product  of  the  mine  was  29,021,930  lb.  of  mineral  [con- 
centrates], yielding  16,960,265  lb.  of  refined  copper  for  which  has 
been  realized $2,227,994. 


Mining  expense 

( Ipening  mine  expense. . 
Taxes  paid  in  Michigan . 

Capital  stock  tax 

Smelting,  transportation 


$1,813,005  05 

170,766.77 

103,657. 14 

10,231   00 

300,397  01 


Leaves  deficit 

Interest  receipts 

Sales  of  real  estate,  Hancock,  Mich., 


$109,318 

12,403. 

31 

$96,914, 

73 

171,029. 

85 

$267,944.58 

1920  report  showed  a  balance  on 


Deficit 

The  statement  of  assets  and  liabilities  i 
hand, 

Jan.  1.  1921 .      $1,879,265.42 

Deduct  deficit  for  year  1921 267,944 .  58 


Balance  of  assets  Jan.  I.  1922 $1.61  1,320.84 

Statement  of  income  and  expenditures  for  1921,  with 
depreciation  and  depletion  included,  and  cost  of  construction 
and  sales  of  real  estate  excluded,  conforming  to  the  re- 
quirements of  the  Federal  Government  in  regard  to  income 
tax  returns,  in  which  it  is  not  permitted  to  charge  con- 
struction against  income,  but  is  permissible  to  deduct  from 
income  the  depreciation  of  equipment  and  depletion  of  ore 
reserves,  is  as  follows: 

RECEIPTS 

Sales  of  copper  and  silver $2.288.738 .  93 

Interest 6.608.31 


EXPENSES 
All  expenses,  including  accident  account  and  taxes  other  than 

Federal  income  tax $2,422,056.97 

Depreciation  of  equipment 1 84.453 .  46 

Depletion  of  orebodies 427,025  .  42 


$3,033,535.85 


Net  deficit  for  1921 $738,188.61 

The  statement  of  assets  and  liabilities,  exclusive  of  real 
estate,  mine  plant  and  supplies  in  use  follows  as  of  Jan. 
1,  1922: 

ASSETS 

Cash,  copper  and  investments $1,657,321.40 

Accounts  receivable 1 18, 135.  71 

At  mine  and  smelting  works: 
Supplies,  construction  account,  etc 


LIABILITIES 

Accounts  payable 

Michigan  taxes  payable  Jan.  10,  1922 

i  Opening  mine  reserve 

Fire  insurance  reserve 

Accident  reserve 


933,680.45 
$2,709,137.56 


$727,192  98 

84,466.75 
01.314. 00 
116,339.05 
78.503.94 


$1,097,816.72 
$1,611,320  84 

During  1921  the  mine  at  Hancock,  Mich.,  produced  767,100 
tons  of  copper  ore,  which  yielded  22.12  lb.  of  refined  copper 
per  ton. 

Barnes-King  Development  Co. 

The  records  of  the  Barnes-King  Development  Company 
show  the  following  operating  results  for  the  quarter  end- 
ing March  31,  1922: 

Earnings: 

Shannon  property $4,660.  36 

Interest  received 1,005.  38 


Deduct: 

North  Moccasin  expense 

Piegan-Gloster  expense 

Kendall  expense 

Strawn  development  expense,  less  c 
Miscellaneous  expense 


$2,616.57 

1,885.00 

131.52 

6.966.90 

476.98 


!  for  qu  i 


cditg 


$6,211.23 


The  above  figures  include  provisions  for  depreciation  on 
the  various  plants  of  the  company  on  the  same  basis  as  has 
been  used  heretofore. 
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NEW  MACHINERY 
AND  INVENTIONS 


A  New  3A  -Cu.Yd.  Universal 
Shovel 

The  announcement  of  a  new  20-ton, 
i-cu.yd.  revolving  shovel  will  be  re- 
ceived with  general  interest  in  the 
mining  field.  From  boom  point  to  ash 
pan,  this  shovel  is  a  distinctly  new  de- 
sign and  contains  a  number  of  ex- 
clusive features  not  found  on  other 
1-cu.yd.  shovels. 

The  shovel  is  manufactured  by  the 
Bucyrus  Co.,  South  Milwaukee,  Wis., 
is  known  as  the  20-B  and  the  design  is 
similar  to  that  of  the  Bucyrus  30-B 
universal  shovel,  its  bigger  1-cu.yd. 
brother.     It  is  a  universal  machine,  be- 


The  dipper  latch  is  double-hinged 
which  prevents  bending  of  the  latch  or 
breakage  if  the  dipper  should  strike 
the  side  of  a  car  or  truck.  A  device 
is  provided  for  keeping  the  dump  rope 
always  taut  for  ease  when  engaged  in 
dumping. 

This  shovel  is  equipped  with  an  im- 
proved and  simplified  three-lever  con- 
trol. One  lever  controls  the  independ- 
ent operation  of  the  throttle  and  the 
ram.  Furthermore,  a  release  throttle 
is  provided  whereby  the  dipper  may  be 
lowered  without  the  need  of  applying 
the  brake.  Two  speeds  are  provided. 
A  change  from  one  to  the  other  may 
be  made  with  one  lever,  similar  to  an 
automobile  gear  shift.  Propelling  may 
be  accomplished  without  the  need  of 
closing  a  gate  valve  to  the  hoisting 
engine. 

The  boiler  is  said  to  have  a  larger 
heating    surface    and    grate   area    than 


The  shovel  is  interchangeable  irom 
caterpillars  to  trucks  or  traction 
wheels.  There  are  only  two  rollers  in 
each  caterpillar.  These  are  of  large 
diameter  with  bearings  high  out  of  the 
mud  and  water.  The  driving  is  through 
direct  gearing  to  the  tumblers,  no 
chains  being  used.  The  elimination  of 
the  side  frames  increases  the  accessi- 
bility and  ease  of  repair  and  adjust- 
ment. The  rollers  may  be  removed 
without  even  disconnecting  the  cater- 
pillar chain.  The  links  are  of  one  piece, 
made  of  a  specially  selected  and  spe- 
cially treated  steel.  The  pin  connec- 
tions are  on  the  outside,  not  at  the 
center.  This  assures  a  straight  travel 
and  prevents  damage  should  a  link 
strike  an  obstruction  on  its  edge. 
There  are  only  twenty-three  links  in 
each  caterpillar.  They  form  a  per- 
fectly smooth  platform  with  no  gaps 
between  each  link  to  pick  up  rocks  and 


Twenty-ton,  %-cu.yd.  shovel  in  use 
as  a  dragline 


Loading  dump  cars  ivith 
universal  shovel 


ing  adaptable  to  dragline,  high  lift, 
clam  shell,  crane  and  other  combina- 
tions. 

A  two-part  instead  of  a  three-part 
hoist  enables  the  dragline  excavator  to 
be  as  good  as  a  dragline  as  the  shovel 
is  a  shovel.  Furthermore,  wear  on  rope 
is  reduced,  a  shorter  rope  is  required, 
and  faster  digging  speed  is  made  pos- 
sible without  sacrifice  of  power. 

This  shovel  also  has  the  outside  type 
of  dipper  sticks  and  box  girder  type  of 
boom,  similar  to  the  30-B.  It  is  stated 
that  this  has  been  proved,  through 
many  years  of  experience  on  the  big 
8-yd.  stripping  shovels,  to  be  the 
strongest  possible  construction  for 
withstanding  successfully  the  twisting 
and  wrenching  strains  that  are  so 
severe  in  shovel  work. 

The  A-frame  is  directly  connected  to 
a  steel  center  casting.  The  back  leg  in- 
stead of  being  attached  to  a  struc- 
tural rear  end  is  also  connected  to  this 
casting.  This  affords  a  more  perfect 
and  solid  support  than  has  heretofore 
been  found  on  20-ton  shovels. 

The  dipper  has  all  four  corners 
rounded,  another  exclusive  feature 
which  greatly  increases  the  ability  to 
free  itself  from  sticky  material. 


that  on  other  |-cu.yd.  shovels  and  is 
further  equipped  with  a  patented  scale 
chamber.  The  advantages  of  this  scale 
chamber  are  many,  making  it  possible 
to  work  with  poorer  water,  with 
greater  steaming  efficiency  and  less  de- 
lay. The  boiler  is  further  supplied 
with  shaking  grates,  a  safety  guard 
around  the  water  glass  and  a  gage 
for  the  water  tank.  The  house  at 
the  rear  of  the  boiler  is  of  steel,  which 
lessens  the  possibility  of  fire. 

Accessibility  and  simplicity  of  up- 
keep is  prominent  in  the  design 
throughout.  One  instance  of  this  is 
the  ability  of  lifting  out  the  vertical 
propelling  shaft  from  the  top  instead 
of  extracting  it  from  the  bottom,  and 
another,  the  fact  that  the  swing  rol- 
lers are  arranged  so  that  they  may  be 
removed  without  the  necessity  of  jack- 
ing up  the  frame. 

Centering  the  revolving  frame  on  the 
base  is  accomplished  by  the  revolving 
frame  casting  and  the  base  center  cast- 
ing fitting  into  each  other  in  such  a 
manner  that  they  take  all  the  side 
thrusts.  This  relieves  the  vertical  pro- 
pelling shaft,  which  is  depended  upon 
ordinarily,  to  center  the  machine  of 
all   strains. 


act  as  small  jaw  crushers.     They  wont 
rip  up  a  pavement. 

For  operation  in  the  pit,  where  a 
pit  man  is  always  available,  a  simple 
and  effective  hand  steer  is  provided. 
The  clutches  are  on  the  outside,  where 
they  are  accessible  and  high  out  of 
danger  of  getting  clogged  with  mud. 
There  are  no  links  and  rods  to  get 
out  of  order.  For  moving  from  job  to 
job  a  patented  power  steering  wheel  is 
provided.  This  device  consists  of  a 
rubber-tired  wheel  which  is  easily  and 
quickly  attached  to  the  front  of  the 
dipper.  Steering  is  accomplished 
merely  by  pointing  the  boom  in  the 
direction  of  travel.  The  caterpillars 
track  after  this  wheel.  This  device 
eliminates  the  delay  incidental  to  stop- 
ping on  the  road  to  throw  in  and  out 
clutches. 


New  Skips  for  Ford's  Iron  Mine 

The  accompanying  photograph  shows 
two  72-cu.ft.  capacity,  incline  skips 
recently  shipped  to  the  Ford  min- 
ing properties  at  Michigamme,  Mich. 
These  skips  are  designed  for  48-in. 
track  gage  and  are  built  to  the  follow- 
ing   specifications:    14-in.    chilled    iron 
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Strips  Of  78-CU.ft.  capacity  for  Henry 
Ford's  Michigan  iron   mines 

wheels;  wheel  base  of  5  ft.  6  in.; 
length  of  box,  9  ft.  9i  in.;  width  of 
box,  3  ft.  6  in.;  height  of  box,  3  ft.  3  in., 
and  over-all  height  4  ft.  1  in.  These 
skips  were  made  by  the  Lake  Shore 
Engine  Works  Co.  of  Marquette,  Mich. 


Grinding  Mills — The  Hardinge  Co., 
120  Broadway,  New  York,  N.  Y.,  have 
issued  a  four-page  leaflet  which  asks 
and  answers  a  number  of  pertinent 
questions  relative  to  the  operation,  ad- 
vantages and  uses  of  the  Hardinge  mill. 
Portable  Air  Compressors — Sullivan 
Machinery  Co.,  Chicago,  111.,  have  is- 
sued Bulletin  No.  77-0,  "Sullivan  Port- 
able Air  Compressors."  This  bulletin 
describes  three  types:  gasolene-engine- 
driven,  driven  by  belt  from  an  electric 
motor,  and  driven  by  belt  from  a  trac- 
tor. These  outfits  should  find  a  ready 
application  in  open-pit  work  and  other 
operations  where  small  quantities  of  air 
power  are  required  at  scattered  points 
for  a  short  time. 

Fire  Brick— The  Walsh  Fire  Clay 
Products  Co.,  St.  Louis,  Mo.,  have  is- 
sued a  6-p.  brief  on  the  subject  of 
Walsh  fire  brick.  These  brick  have 
been  widely  and  successfully  used  in 
boiler  furnaces  of  all  kinds,  powdered 
coal,  oil  and  gas-fired  furnaces,  lead, 
zinc,  and  copper  smelters,  blast  fur- 
naces, melting  furnaces  and  annealing 
ovens,  oil  refinery  practice  and  many 
other  operations.  Several  of  the  shapes 
and   designs  are  illustrated. 

High-Temperature     Castings  —  The 
Electro  Alloys  < '••..  Syria,  Ohio,  have 
s  7-p.  bulletin  describing  their 
"Therm  Alloy,"  a  high  chromium  alloy 
which  is  said  to  remain  unchanged  un- 
der  'Irastic   thermal   conditions.     It  not 
only  is   resistant   to   oxidation   at   high 
temperatures,    but    will    not    tarnish    in 
ordinary'   use   nn''    's    ^rrv    ir,,m   atmos- 
pheric   or    salt    corrosion.      It    is    also 
int   to   the   action   of   nitric,  car- 
ulphuric  and  hydrochloric  acids 
and  to  all  alkalies. 

Spaders — Sullivan  Machinery  Co., 
have  issued  Bulletin  70-X, 
"The  Sullivan  Spader."  which  illus- 
trates and  describes  a  OOmpi 
spader  or  pneumatic  clay-digging  tool. 
It  consists  of  a  light  Sullivan  air  ham- 


mer equipped  with  a  steel  spade,  and 
is  said  to  have  been  successful  in  ex- 
cavating clay  in  trenches,  open  cuts, 
caissons  and  tunnels  in  which  the 
ground  is  not  sufficiently  hard  to  be 
drilled  and  blasted  and  yet  too  hard 
to  be  removed  by  pick-and-  shovel 
methods. 

Generators — Allis-Chalmers  Mfg.  Co., 
Milwaukee,  Wis.,  have  issued  Bulletin 
No.  1099B,  "Belted  Alternating  Cur- 
rent Generators."  The  small  alternat- 
ing-current generators  described  and 
illustrated  in  this  pamphlet  can  be 
used  in  many  installations  where  the 
space  occupied  is  not  a  deciding  fac- 
tor in  the  selection  of  the  generating 
unit.  Their  lower  first  cost,  as  com- 
pared with  direct-connected  units,  and 
the  ease  with  which  these  generators 
may  be  connected  to  an  existing  source 
of  power,  has  lead  to  an  extensive  use 
of  the  type. 

Ash  Treatment — American  Engineer- 
ing Co.,  Philadelphia,  Pa.,  have  is- 
sued a  20-p.  bulletin  "The  Rotary  Ash 
Discharge,"  which  deals  exclusively 
with  a  system  of  ash  treatment  and 
discharge,  which  was  originated  and 
perfected  by  the  company.  The  use  of 
the  rotary  ash  discharge  effects  the 
following  results:  It  provides  a  space  in 
which  combustible  may  be  consumed  to 
the  ultimate  degree;  it  provides  a 
space  in  which  the  ash  may  be  cooled, 
and  it  provides  a  means  whereby  the 
ash  and  clinker  may  be  continuously 
crushed   and  discharged. 

Electric  Pumps — "Instructions  for 
Installing  and  Operating  Electric 
Pumps"  is  the  title  of  a  very  inter- 
esting and  valuable  publication  re- 
cently issued  by  the  Prescott  Co.  of 
Menominee,  Mich.  The  first  part  of 
the  booklet  deals  with  the  various  de- 
tails of  correct  pump  installation,  the 
tools  used,  foundation,  suction,  dis- 
charge, method  of  erection,  and  other 
information.  The  operation  of  the 
pump  is  then  given  consideration  with 
details  as  to  proper  oiling,  air  charg- 
ing, priming,  and  packing.  The  book- 
let also  contains  a  series  of  tables 
of  interest  and  value  to  those  engaged 
in  the  operation  of  pumping  plants  to- 
gether with  general  information  per- 
taining to  the  subject  of  pump  opera- 
tion. 

Electric  Screens— The  W.  S.  Tyler 
Co.,  Cleveland,  Ohio,  have  recently  is- 
sued Catalog  45,  "Hum-mer  Electric 
'•  This  ,H0-page  catalog  will 
prove  to  be  of  great  interest  to  the  mill 
tor  who  is  not  familiar  with  the 
apparent  success  that  has  followed  the 

installation  of  the  Mum  iner  electric 
Several  claims  are  made  for 
tho  machine,  and  these  seem  well  sub 
stantiated.  Among  these  it  is  stated 
that  the  Hummer  electric  screen  ll 
the  first  machine  in  the  history  of 
screening  to  apply  electric  vibration 
to  a  wire  cloth  screening  surface  com- 
mercially; it  combines  with  electric  vi- 
1. ration  the  fundamental  screening  prin- 
ciple     of     maintaining     a      wire-cloth 


screening  surface  at  "drumhead"  ten- 
sion; the  vibration  of  the  screening 
surface  can  be  intensified  or  reduced 
to  suit  any  condition  of  material  as  to 
fineness  or  moisture  content,  and  to  suit 
the  weight  of  the  material  to  be  vi- 
it  does  not  clog,  as  the  wire 
cloth  vibrates  regardless  of  the  load 
of  material  on  the  screen,  and  it  is 
the  first  machine  in  which  the  vibrat- 
ing mechanism  requires  no  lubrication. 
The  machine  has  been  successful  in 
screening  wet  and  dry  materia!  from 
2J-in.  opening  to  200  mesh  and  is  al- 
ready widely  used  in  the  non-metallic 
mining  industry. 


Mining  Companies  in  Arizona  Are 
Erecting  New  Plants  and  In- 
stalling New  Machinery 

Among  the  construction  projects 
underway  in  Arizona  may  be  mentioned 
the  following: 

The  Magma  Copper  Co.  at  Superior 
is  building  a  reverberatory  furnace 
plant,  enlarging  its  concentrator,  and 
broad-gaging   its  30-mile  railroad. 

The  United  Verde  Copper  Co.  at 
Clarkdale  is  erecting  a  new  crushing 
plant  and  a  Cottrell  plant  for  removing 
dust  from  smelter  fume. 

The  New  Cornelia  Copper  Co.  is 
planning  a  5,000-ton  flotation  plant  to 
treat  sulphide  ores  at  Ajo. 

The  Ray  Hercules  Mines,  In«..,  is  to 
remodel  its  crushing  and  concentrat- 
ing plants. 

The  Old  Dominion  Company  is  re- 
modeling its  700-ton  plant  at  Globe  to 
treat  1,000  tons  per  day.  Output  is 
not  being  suspended  in  the  meantime. 

The  Pinal  Gold  Mines  Co.  is  install- 
ing a  hoist  and  compressor  at  its  mine 
at  Casa  Grande. 

The  Stargo  Mining  Co.  is  erecting  a 
50-ton  mill  at  its  silver  mine  at  Morenci 


Oliver  Mining  Co.  Starts  $500,000 
Shaft  in  Michigan — Steel  and 

Concrete  Lining 
The  Oliver  Iron  Mining  Co.  has 
started  preliminary  work  on  a  half- 
million  dollar  shaft  to  he  sunk  at 
the  Royal  mine  between  the  Davis- 
Geneva  and  Puritan  mines  on  the 
Gogebic  Range  in  Michigan.  The  shaft 
Is  to  be  sunk  in  the  granite  south  of 
the  footwall,  and  will  be  vertical.  It 
will  have  two  skip  compartments,  two 
for  cage-;,  and  two  for  pipes  and  lad- 
Thc  shaft  will  Ih>  a  deep  one, 
probably  8,000  ft.,  and  it  will  be  nec- 
>o  have  more  than  the  one  cage 
to  handle  men  and  timber.  The  shaft 
will  be  lined  with  steel  and  concrete. 
and  will  have  a  steel  headframe  with 
independent  ore  pockets.  The  hoists 
wi'l  be  electric  driven. 
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Copper  or  Aluminum  for  Overhead 
Power  Cables 

A  LARGE-DIAMETER  WIRE  CABLE  is  needed 
in  high-tension  lines  of  150,000  v.  and  over. 
.  Aluminum,  being  bulky,  has  been  favored  on  this 
account,  a  steel-cable  core  being  used  to  give  sufficient 
structural  strength.  At  first  much  trouble  resulted  be- 
cause of  slippage  between  the  aluminum  and  the  steel. 
It  was  found  impossible  to  design  or  arrange  a  clamp 
that  would  grip  both  metals  equally.  This  was  eventu- 
ally overcome  by  using  double  clamps,  one  for  the  steel 
core  and  one  for  the  aluminum  casing.  Distances  ap- 
proximating 600  ft.  between  supports  were  then 
spanned  successfully;  and  many  electrical  engineers 
considered  that  for  the  conveyance  of  high-tension  cur- 
rent the  aluminum  conductor  had  come  to  stay.  Had 
this  prophecy  been  fulfilled  there  would  have  been  a 
distinct  diminution  in  the  demand  for  copper.  How- 
ever, other  drawbacks  to  the  use  of  aluminum  became 
apparent.  The  chief  engineer  of  an  important  western 
power  company  states  that  aluminum  is  more  easily  cut 
and  damaged  by  sharp  sand  than  is  copper;  that,  with 
large-diameter  steel-centered  aluminum  cable,  the  softer 
metal  creeps  and  bunches  at  various  points  along  the 
line;  that  aluminum  is  more  easily  burned,  and  that 
the  extensive  contact  between  galvanized  steel  and  the 
softer  metal  invites  corrosion. 

There  never  has  been  any  doubt  as  to  the  suitability 
of  copper  as  a  conductor  for  current  of  moderate  or 
low  tensions;  and  for  the  sake  of  the  copper  industry 
we  are  glad  to  note  that  copper  cable  is  coming  into  its 
own  again  as  the  most  desirable  conductor  for  high- 
tension  lines.  Recently  10.000,000  lb.  of  copper  was 
used  to  fill  an  order  for  a  power  line  in  California. 
The  cable  was  wound  on  1,928  reels,  each  containing 
half  a  mile  of  conductor,  and  is  to  be  used  for  one  of 
the  two  highest-pressure  overhead  cables  in  the  world — 
the  Pit  River  transmission  line  of  the  Pacific  Gas  & 
Electric  Co.,  which  will  convey  electric  power  at  220,000 
volts.  To  avoid  excessive  loss  by  what  it  known  as  corona 
discharge  the  cable  chosen  is  of  the  rope-lay  type.  It 
is  comprised  of  seven  wires  each  of  seven  strands,  the 
individual  wires,  forty-nine  in  number,  being  of  about 
A-in.  diameter. 

I  urther  utilization  of  hydro-electric  power  is  inevit- 
able, especially  in  the  Western  and  Southern  states. 
Copper  is  needed  in  enormous  quantities  for  the  con- 
struction of  generating  apparatus  and  distributing 
cables.  At  the  thousand  and  one  points  of  consumption 
an  increasing  demand  arises  for  copper  and  brass  uten- 
sils, instruments,  appliances  and  fittings.  The  expan- 
sion of  the  electrical  industry  is  an  evidence  of  extend- 
ing civilization,  of  an  economy  of  natural  resources. 
For  the  consummation  of  the  ideal  of  industrial  effi- 
ciency an  increasing  amount  of  copper  will  be  needed, 
for  which  no  reliable  and  equally  satisfactory  material 
is  likely  to  be  substituted. 


The  Theory  of  Isostasy 

BULK  FOR  BULK,  the  mountains  weigh  less  than 
the  valleys:  the  continents  less  than  the  rocks 
which  lie  submerged  by  the  seas.  This  is  a  scien- 
tific fact  determined  by  careful  instrumental  measure- 
ments of  specific  gravity,  in  surveys  conducted  by 
different  engineers  independently,  but  especially  by  the 
United  States  Coast  and  Geodetic  Survey.  In  a  different 
and  picturesque  way,  this  general  conclusion  has  been 
confirmed  by  Dr.  H.  S.  Washington,  of  the  Geophysical 
Laboratory  at  Washington,  who  assembled  a  vast  num- 
ber of  recorded  rock  analyses,  divided  them  according 
to  geographical  origin,  and  computed  from  their 
average  specific  gravity;  and  likewise  arrived  at  the 
result  that,  speaking  broadly,  high  areas  are  of  less 
specific  gravity  than  low  areas. 

It  has  been  suggested  from  the  above  facts  (though 
they  by  no  means  go  far  enough  to  demonstrate  that 
conclusion)  that  along  any  radius  of  the  earth  the 
average  specific  gravity  will  be  the  same  as  along  any 
other  radius.  But  erosion  is  constantly  wearing  down 
mountains,  carrying  them  into  the  sea,  and  thus  dis- 
turbing such  a  perfect  balance,  if  it  exists.  Therefore 
the  theory  has  been  presented  that  the  continents  are 
uplifted,  to  compensate  for  their  wearing  down  by  rains 
and  rivers,  so  that  the  equilibrium  as  it  apparently 
exists  and  is  indicated  by  the  data  above  referred  to, 
is  permanently  maintained.  Of  course  this  implies 
some  transfer  or  flow  of  material  beneath  the  crust,  to 
support  at  the  base  these  continued  elevations. 

This  principle  of  (theoretical)  permanent  equilibrium 
of  weight  between  continents  and  oceans,  between  great 
mountain  masses  and  great  valley  regions,  has  been 
called  isostasy,  which  is  Greek  for  equilibrium,  which 
is  Latin  for  balance.  According,  then,  to  the  theory 
of  isostasy,  the  oceans  and  the  continents,  the  great 
mountains  and  the  great  valleys,  are  in  perpetual  bal- 
ance, a  balance  which  readjusts  itself  when  its  disturb- 
ance is  threatened  by  the  independently  acting  transfer 
of  rock  material  from  the  highlands  to  the  lowlands, 
from  the  continents  to  the  oceans,  through  erosion  and 
deposition. 

Unfortunately  for  the  plain  sailing  of  this  theory, 
based  on  the  undoubted  conditions  first  mentioned 
above,  the  array  of  collateral  facts  show  that  it  is  not 
so  simple.  Shore-line  studies  show  great  up  and  down 
movements,  now  sinking  a  coast  beneath  the  sea,  now 
elevating  it  high  above  it,  and  back  again,  all  in  geo- 
logically recent  times,  and  far  more  rapidly  than  the 
wearing  down  of  the  land  by  erosion — indeed,  evidently 
acting  quite  independently  and  without  regard  to  the 
transfer  of  rock  material  from  high  regions  to  low  areas 
by  the  processes  of  erosion.  And  geological  studies 
show  that  this  has  also  been  the  case  in  the  past — 
that,  as  likely  as  not,  great  erosion  has  been  followed 
by  sinking  of  the  land,  great  sedimentation  in  the 
ocean  by  elevation  of  the  sea-bottom  to  become  land. 
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Thus  we  have  the  basis  for  a  fine  dispute :  on  one 
hand,  essentially,  the  geodesists;  on  the  other  hand,  the 
geologists.  Neither  pretends  to  know  much  about  the 
work  of  the  other,  but  each  is  very  sure  of  the  reliabil- 
ity of  its  own  observations,  deeming  them  incontrovert- 
ible facts,  to  which  any  theory  must  agree.  And  indeed, 
there  are  no  grounds  for  disputing  the  fundamental 
facts  put  forward  by  each  of  the  contending  parties. 

Evidently  then,  other  factors  enter  into  the  complete 
theory  which  shall  explain  all  this,  besides  the  theory 
of  an  automatically  adjusting  balancing,  or  isostasy. 
Indeed  it  is  plain,  not  only  that  the  adjustment  machin- 
ery must  be  very  slow  and  stiff,  but  that  some  other 
force  in  the  meantime  brings  about  both  upheavals  and 
subsidences  of  the  crust. 


A  Water-Needle 

STUDENTS  of  earth-sounding  machines  may  be  in- 
terested to  know  that  a  magnetic  water-finder  is 
reported  to  have  been  used  with  success  in  India  by 
no  less  respectable  an  authority  than  the  government 
of  India.  A  report  of  the  Department  of  Agriculture, 
at  Bombay,  in  1910  (Bulletin  38),  by  an  assistant 
professor  of  physics  at  the  Poona  Agricultural  College, 
details  the  experiment  in  the  Deccan  of  Western  India! 
This  is  a  trap  region,  where  the  water  is  mainly  con- 
fined to  certain  underground  fissures,  and  a  marked  de- 
gree of  success  in  following  these  water  channels  was 
reported.     The  instrument  is  described  as  follows: 

'"The  instrument  consists  of  a  wooden  case  divided  into 
two  chambers.  In  the  lower  of  the  two  there  is  a  coil  of 
wire  wound  on  a  bobbin;  in  the  upper,  at  the  center,  is  a 
pivot  on  which  rests  a  light  magnetic  needle,  which  by  its 
movements  detects  underground  streams.  There  is  also  a 
graduated  scale,  on  which  the  magnet  moves,  and  by 
means  of  which  the  deflections  of  the  needle  are  measured. 
On  one  side  of  the  upper  chamber  there  is  a  door  which 
enables  the  magnet  to  be  removed  from  the  pivot  at 
pleasure.  With  the  instrument  are  provided  a  tripod  stand 
and  a  table  on  which  the  instrument  is  to  be  placed  while 
taking  an  observation.  On  the  table  there  is  a  white  line 
which  is  always  to  be  directed  toward  the  magnetic  North, 
while  using  the  instrument." 

The    principle    of    the    instrument    is    described    as 

follows: 

"If  a  copper  wire  be  held  near  a  magnetic  needle,  and  its 
two  ends  be  connected  to  the  two  terminals  of  an  electric 
battery,  so  that  an  electrical  current  flows  in  the  wire,  it 
will  be  found  that  the  needle  is  deflected  from  normal 
position,  and  it  will  remain  deflected  so  long  as  the  current 
is  traversing  the  copper  wire.  If,  however,  instead  of 
directly  holding  the  wire  near  the  magnet,  a  closed  metallic 
circuit  be  held  near  it,  and  a  copper  wire  be  placed  near 
the  circuit,  it  will  be  again  found,  on  suddenly  connecting 
the  ends  of  the  wire  to  the  terminals  of  a  battery,  that  the 
needle  is  deflected;  the  deflection  is,  however,  only  tran- 
sient, and  not  permanent,  as  in  the  last  case.  Here,  when 
the  ends  of  the  copper  wire  are  suddenly  connected  to  the 
terminals  of  the  battery,  the  current  flowing  in  the  wires 
induces  a  transient  current  in  the  metallic  circuit,  which 
causes  the  deflections  of  the  mngnet;  and  as  the  current 
induced  in  the  metallic  circuit  is  only  transient,  the  deflM 
tion  of  the  needle  is  temporary.  If,  again,  the  intensity 
of  the  current  flowing  in  the  wire  be  suddenly  varied,  ■ 
transient  current  will  be  induced  in  the  circuit,  which  will 
once  more  produce  a  temporary  deflection  of  the  magnetic 
needle.  This  principle  is  known  in  physics  as  the  principle 
of  electromagnetic  induction. 

"The  same  principle  causes  the  deflections  of  the  mac 
needle  in  the  water -finder  when  it  is  fixed  at  a  place  below 
which  a  stream    is   flowing,  with   this   difference,   that   here 


the  inducing  currents  do  not  flow  along  a  copper  wire, 
but  are  generated  in  the  underlying  strata.  These  cur- 
rents, which  are  known  to  be  generated  by  a  variety  of 
causes,  generally  follow  the  course  of  a  stream,  that  being 
the  path  of  least  resistence.  They  then  induce  currents 
in  the  water-finder  much  in  the  way  in  which  the  current 
flowing  in  the  copper  wire,  in  the  above  illustration,  in- 
duces in  the  metallic  circuit;  and  it  is  these  induced  cur- 
rents that  affect  the  magnetic  needle,  in  the  upper  part  of 
the  chamber,  which  consequently  is  deflected  from  its 
position  of  rest.  The  greater  the  strength  of  the  subter- 
ranean springs,  the  more  rapidly  and  violently  does  the 
magnet  oscillate.  The  whole  efficiency  of  the  instrument 
would  seem  to  depend,  in  fact,  on  the  preference  of  earth 
currents  to  follow  the  path  of  an  underground  stream." 

The  conclusions  of  the  1910  bulletin  were  confirmed 
in  1915  (Bulletin  72  of  the  Department  of  Agriculture, 
Bombay)  by  the  principal  of  the  Poona  Agricultural 
College  (Dr.  Mann).    He  concludes, 

"The  position  as  a  result  of  the  work  is  therefore  that 
in  a  country  where  at  least  40  per  cent  of  wells  under 
normal  circumstances  are  failures,  even  in  selected  sites, 
wherever  the  automatic  water-finder  has  indicated  water, 
and  a  careful  test,  including  boring,  has  been  made,  water 
has  been  found.  As  a  rule,  the  supply  indicated  has  been 
within  the  depth  of  well  sinking;  in  a  few  cases  subartesian 
water  has  been  found  by  boring,  at  a  depth  varying  up  to 
126   ft. 

"Only  one  criticism  can  be  made  of  these  results,  I  think, 
and  that  is  that  similar  boring  would  under  almost  all 
circumstances  reach  a  water  supply  of  some  sort.  Other 
borings,  in  what  were  considered  likely  sites,  do  not  jus- 
tify this  conclusion.  These  have  only  given  66  per  cent 
of  successes,  as  against  complete  success  when  the  water- 
finder  has  been  used  and  has  indicated  water." 


The  Articulate  Subordinate 

A  COMPANY  report  can  be  made  to  serve  as  a 
valuable  source  of  metallurgic  information,  or 
it  may  fail  to  give  any  indication  as  to  the 
technical  progress  of  the  work  during  the  period  under 
review.  One  method  of  camouflaging  quantitative 
results  dealing  with  the  treatment  of  a  gold-silver  ore 
is  to  omit  all  mention  of  weight  of  metal  in  ore  or 
residue,  referring  only  to  its  "value"  in  dollars.  This 
practice  is  an  unfortunate  sequel  to  the  heritage  of  a 
chaotic  system  of  weights  and  measures.  Comparison 
with  results  elsewhere  is  impracticable.  The  interested 
engineer  struggles  to  decipher  the  data,  only  to  find 
that  he  is  stopped  at  every  turn  by  an  aggravating 
lack  of  definite  quantitative  information.  He  finally 
gives  up  the  quest,  which  usually  is  what  the  compiler 
of  the  "information"  desires. 

It  is  gratifying  to  note,  however,  that  no  blanket 
indictment  against  company  reports  can  be  made  with 
justification,  although  it  is  obvious  that  the  shortcom- 
ings of  the  many  serve  to  accentuate  the  virtues  of  the 
few.  In  this  connection  it  is  a  pleasure  to  be  able  to 
draw  attention  to  the  metallurgical  information  con- 
tained in  the  annual  report  of  the  Tonopah  Belmont 
Development  Co.  In  this  is  given  all  the  essential  data 
needed  to  gage  the  efficiency  with  which  a  gold-silver 
ore  i-  being  heated.  The  weights  of  Uith  precious 
metals  in  the  ore  are  given  in  ounces  and  decimals  of 
mi  ounce;  the  pi  i  (traction  of  each  is  quoted 

separately;  there  is  no  reticence  about  actual  recovery. 
The  percentage  yield,  on  the  basis  of  combined  valuation 
"t  both  gold  and  silver  in  the  ore  and  in  the  tailing, 
is  quoted  for  the  benefit  of  those  who  are  interested  in 
the  financial  side  of  the  operation. 
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Satisfactory  information  on  metallurgic  results  is 
usually  found  in  those  company  reports  in  which  sub- 
ordinate officials  in  charge  of  one  of  the  two  more 
important  phases  of  the  work — mining  and  milling — are 
permitted  to  become  articulate  in  the  yearly  statement 
to  the  stockholders.  In  the  present  instance  adequate 
space  is  given  to  verbatim  extracts  from  the  report  of 
the  superintendent  of  milling  at  the  Tonopah  Belmont 
company's  plant.  The  result  is  an  absence  of  camouflage 
and  the  presentation  of  valuable  quantitative  data,  all 
of  which  serve  to  reflect  credit  on  the  general  manager, 
Mr.  Frederick  Bradshaw. 


A  Word  for  Lead 

DURING  the  recent  period  of  tribulation  for  the 
producers  of  copper  and  zinc,  the  lead  mining 
companies  have,  generally — and  figuratively — 
speaking,  gone  ahead  sawing  wood.  Fortunately  for 
them  no  huge  surplus  of  metal  was  accumulated  during 
the  war  to  be  disposed  of  afterward  during  a  period 
of  decreased  consumption.  One  fundamental  difference 
between  the  situation  of  lead  mining  and  that  of  the 
other  metal  industries  is  that,  although  production  was 
accelerated,  the  capacity  for  production  was  not  in- 
creased materially.  New  low-grade  copper  mines  have 
been  opened,  new  treatment  plants  have  been  built  and 
old  ones  have  been  improved  and  enlarged.  In  the  case 
of  zinc  the  increased  capacity  for  production  arises 
in  a  large  measure  from  the  improved  metallurgy  that 
has  made  available  for  exploitation  large  deposits  of 
zinc  ore  that  hitherto  have  been  known  but  ignored. 
The  capacity  of  zinc  reduction  plants  also  has  been 
increased.  With  respect  to  lead  the  emergency  of  the 
War  was  met  largely  by  stimulating  the  production 
from  the  operating  mines  and  by  working  the  existing 
blast  furnace  plants  at  maximum  capacity.  Few  new 
mines  or  fields   were   developed   or   discovered. 

These  facts  add  significance  to  the  recent  action  of 
the  St.  Joseph  Lead  Co.,  in  taking  an  option  on  the 
famous  old  Mine  La  Motte  property,  comprising  37,614 
acres  of  land  in  the  disseminated-lead  area  of  Madison 
and  St.  Francois  counties,  in  Missouri.  The  mine,  now 
owned  by  the  Missouri  Metal  Corporation,  is  credited 
with  the  production  of  more  than  $20,000,000  worth  of 
lead  from  shafts  averaging  only  125  ft.  in  depth.  His- 
tory records  that  lead  ore  was  first  produced  in  1723 
since  which  time  the  property  has  had  a  checkered 
career,  several  fortunes  having  been. made  and  lost  in 
different  manipulations.  The  mine  is  equipped  with  a 
1,000-ton  concentrator  with  a  flotation  unit  of  350-ton 
capacity  and  a  large  Diesel-engine  power  plant.  Inci- 
dentally some  copper  and  nickel-cobalt  ore  has  been 
mined  but  attempts  to  smelt  it  profitably  have  always 
failed.  The  mine  has  been  idle  since  1919  when  all 
operations  were  suspended. 

Six  diamond  drills  will  be  started  by  the  St.  Joe 
company  in  an  effort  to  determine  just  what  quantity 
and  grade  of  material  can  be  counted  upon.  That  there 
are  millions  of  tons  of  low-grade  lead-bearing  car- 
bonate, much  of  which  can  be  mined  by  steam  shovels, 
is  not  to  be  doubted.  Just  what  price  would  have  to  be 
obtained  for  lead  in  order  to  make  it  possible  to  exploit 
the  deposits  profitably  is  a  complicated  engineering 
problem.  We  surmise  that  the  St.  Joe  company  plans 
to  invest  a  reasonable  sum  of  money  in  attempting  a 
solution  of  it. 


Broad  or  Deep 

CHESTER  H.  ROWELL,  writing  in  western 
papers,  discusses  the  question  of  the  field  for 
engineers  in  public  life,  with  considerable 
trenchancy : 

"Someone  has  started  the  slogan:  'We  have  a  law- 
yers' government  and  an  engineers'  country.'  From 
which  the  moral  is  drawn  that  we  ought  to  substitute 
engineers   for   lawyers   as   our   governing   class. 

"Not  yet !  The  engineering  mind  has,  to  be  sure,  the 
advantage  over  the  legal  mind,  in  that  it  deals  with 
facts  rather  than  with  fictions,  and  with  things  rather 
than  with  words.  Also,  it  is  the  business  of  the  engi- 
neer to  find  out  and  do,  while  it  is  the  purpose  of  the 
lawyer  to  advocate  and  win.  Decidedly  the  engineering 
mind  is  better  for  the  purpose. 

"But  more  is  needed  than  mind.  There  must  also  be 
knowledge.  The  lawyer  who  knows  nothing  but  law  is 
not  equipped  to  participate  in  government,  and  rarely 
does  so.  Lawyers  achieve  leadership  mostly  by  the 
things  they  know  outside  of  the  law.  When  engineers 
know  as  much  about  things  not  engineering  as  lawyers 
do  about  things  not  law,  then  they  can  compete  on  terms 
of  equality  for  preference  to  the  ruling  class. 

"Some  engineers  do  so  qualify.  They  are  the  most 
useful,  even  as  engineers,  and  are  the  only  ones  that  are 
of  much  use  outside  of  engineering.  But  they  are  still 
too  scarce.  The  engineer  has  the  handicap  of  being 
an  educated  man,  which  the  lawyer  frequently  is  not. 
But  of  all  educations,  that  of  the  engineer  is  the  most 
exclusive.  He  begins  to  specialize  earlier  and  specializes 
closer  than  anyone  else.  If  he  learns  anything  impor- 
tant besides  engineering  in  college,  it  is  by  his  own 
initiative,  and  if  he  extends  his  intellectual  interests 
widely  afterward,  it  is  by  innate  versatility.  Both  in- 
stances are  too  rare. 

"We  do  need  the  engineering  mind  in  government, 
more  than  we  need  any  other  thing.  But  first  we  need 
broader-trained  engineers  to  exercise  it,  whose  chief 
qualification  shall  be  the  things  they  know  outside  of 
engineering." 

There  is  a  great  deal  of  truth  in  the  above.  Engi- 
neers are  as  a  class  deep — and  very  narrow.  They  do 
not  cut  a  wide  swath:  they  have  entrenched  themselves 
in  a  deep  groove.  They  are  not  interested  or  well  in- 
formed outside  of  their  specialty.  Most  mining  engi- 
neers are  not  even  interested  in  all  the  phases  of  mining. 
One  is  a  metallurgist,  and  disdains  geology,  marketing 
problems  and  the  national  and  international  phases  of 
his  business:  another  is  an  operating  man,  who  boasts 
that  he  has  not  looked  at  any  mining  paper  for  a  year 
(we  have  specific  cases  in  mind)  and  plumes  himself 
on  his  narrowness.  Mining  engineers  should  seek  diver- 
sification in  their  periods  of  leisure,  broader  culture, 
an  intelligent  interest  in  the  affairs  of  the  world  in 
general. 

Last  winter  a  well  known  United  States  Senator  and 
the  Chairman  of  the  Committee  on  Mines  and  Mining 
of  the  House  of  Representatives  had  arranged  to  come 
to  New  York  and  discuss  the  question  of  the  desirability 
of  a  Department  of  Mines.  The  meeting  was  called  off 
because  New  York  mining  engineers  were  found  to  be 
not  interested  enough  to  take  the  subway  and  attend. 
Certainly  a  bricklayerish  outlook  on  life.  What  wonder 
if  engineers  are  so  often  helpless  unless  someone  hires 
them  and  tells  them  what  to  do :  and  that  that  someone. 
is  rarely  an  engineer? 
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The  Alaska  Juneau  Enterprise 


By  T.  A.  Rickard 


FOR  decades  the  Alaska  Treadwell  Mining  Company 
held  the  record  for  low  cost,  the  lowest  figure 
being  made  in  the  fiscal  year  ending  May  31,  1900. 
when  557,960  tons  of  ore  was  treated  at  an  average 
cost  of  86  cents,  and  for  a  yield  of  $2.07,  per  ton.  The 
president  of  the  Treadwell  company  is  Mr.  F.  W.  Brad- 
ley. It  was  he  who  while  a  youngster,  in  1887  gained 
distinction  by  his  work  as  superintendent  of  the  Spanish 
mine,  in  Nevada  county,  California,  when  he  won  a 
SO"",:  profit  on  a  gold  ore  averaging  $1.15  per  ton. 
To  be  exact,  his  mining  cost  was  37  cents  and  his 
milling  cost  23  cents,  so  that  the  total  operating  cost 
was  60  cents.  He  had  a  soft  ore  to  treat  and  he  used 
Chinese  labor,  but  the  results  were  remarkable  and 
attracted  wide  attention.  Now,  as  president  of  the 
Alaska  Juneau  Gold  Mining  Company,  he  is  engaged, 
on  a  much  bigger  scale,  in  living  up  to  that  early  repu- 
tation. The  Juneau  mine  is  separated  from  the  Tread- 
well by  Gastineau  Strait. 

From  1880  to  1897,  the  Juneau  mine  was  worked  by 
its  locators,  who  sold  to  the  incorporators  of  the  Alaska 
Juneau  Gold  Mining  Co.  in  1897.  In  1910  Mr. 
Bradley  made  a  contract  with  the  company  to  drive  a 
long  adit  and  to  erect  a  mill  at  sea-level.  In  1915  the 
scope  of  the  company's  operations  was  expanded.  This 
expansion  was  prompted  by  the  example  of  the  Alaska 
Treadwell  and  by  the  promising  character  of  the  work 
being  done  by  the  Alaska  Gold  Mines  Company.  The 
Treadwell,  up  to  end  of  the  year  1914,  had  produced 
14,778,074  tons  of  ore,  yielding  $2.46  per  ton,  from 
which  dividends  amounting  to  $14,885,000  had  been  dis- 
tributed. In  1912  the  Alaska  Gold  Mines  Company  was 
organized  by  an  influential  group,  including  Hayden, 
Stone  &  Co.  as  brokers  and  Mr.  D.  C.  Jackling  as 
engineer,  to  exploit  the  Gastineau,  or  Perseverance, 
mine,  which  is  on  the  same  belt  or  lode  as  the  Juneau; 
indeed,  the  so-called  gold  belt  at  Juneau  consists  of  a 
lenticular  orebody,  four  miles  long  and  1100  feet  in 
maximum  width,  the  northern  end  of  which  is  covered 
by  the  Ebner  mine,  the  southern  end  by  the  Gastineau. 
and  the  central  or  major  portion,  by  the  Juneau. 
The  Gastineau  was  to  erect  a  mill  of  a  capacity  not  less 
than  10,000  tons  per  day,  and  a  profit  of  75  cents  was 
ted  from  ore  assaying  $1.50  per  ton.  The  Juneau 
was  to  produce  daily  8000  tons  of  selected  ore,  on  which 
a  profit  of  50  cents  per  ton  was  to  be  made.  The 
Ebner  enterprise  In  course  of  incubation,  but 

this  group  of  three  mines  was  expected  to  produce  five 
million  tons  per  annum;  in  short,  Juneau  was  to  loom 
large  on  the  map.  But  the  promise  of  a  great  indus- 
trial development  was  not  fulfilled,  and  five  years  later 
an  acknowledgment  of  failure  had  to  be  made.  The 
-ampling  of  the  Ebner  did  not  justify  exploitation  on 
a  large  scale.  The  Gastineau  produced  2.240.346  tons 
in  1917;  this  ore  assayed  $1,103  per  ton.  and  yielded 
89.70  cents  at  a  total  cost  of  77.02  rents.  In  1920 
the  outpul  was  2,133,458  tons,  assaying  SK  rents  per 
ton  and  yielding  70  cents,  which  was  recovered  at  a  cost 
of  83  cent"  that  is,  at  a  loss  of  13  cents  per  ton.  The 
trouble  with  the  Gastineau  enterprise  was  that  the 
mine  did  not  contain  the  grade  of  on  estimated;  the 
yield  declined  to  half  of  the  $1.50  anticipated.  How- 
ever, the  Alaska  Gold  technicians  did  excellent  work  in 


the  mill;  they  applied  the  practice  of  copper-concentrat- 
ing mills  to  their  low-grade  gold  ore.  using  rolls  and 
tables  in  lieu  of  stamps  and  amalgamating  plates;  they 
collected  the  gold  in  concentrates:  a  galena  concentrate 
and  a  pyritic  concentrate. 

Meanwhile  the  Juneau  had  troubles,  but  of  a  different 
character.  A  mill  having  an  estimated  capacity  of 
8000  tons  per  day  was  completed  early  in  1917,  but  its 
maximum  capacity  during  any  one  month  in  that  year 
was  only  3833  tons.  The  principal  factor  in  this  fail- 
ure was  the  use  of  ball-mills  and  the  attempt  to  reduce 
the  ore  in  them  from  3  J  inches  to  8  mesh  in  one  opera- 
tion. For  this  fiasco  Mr.  Bradley  is  not  to  blame, 
because  he  urged  further  experimental  work  in  the 
pilot-mill,  of  50  stamps.  The  decision  to  erect  the  big 
mill,  and  to  hurry  the  erection  of  it,  was  taken  by 
the  directors  under  the  leadership  of  Messrs.  M.  L. 
Requa  and  J.  H.  Mackenzie  during  Mr.  Bradley's 
absence,  owing  to  illness,  at  Honolulu. 

During  1921  the  net  loss  on  operations  was  $168,731 ; 
up  to  the  end  of  that  year  the  total  expenditure  on 
property  and  plant  had  been  $14,938,759,  of  which 
$1,965,322  was  on  mine  development,  and  $3,333,592  on 
construction  and  equipment.  In  1921  the  total  operating 
cost  was  74.61  cents  on  1,613,600  tons,  an  average  of 
134,466  tons  per  month,  as  against  the  200,000  tons 
that  the  mill  was  expected  to  treat.  The  success  of  the 
enterprise  depends  upon  the  treatment  of  a  tonnage 
equal  to  the  full  capacity  of  the  mill,  for  only  then  is 
the  cost  low  enough  to  leave  a  healthy  margin  of  profit. 
In  1921  the  yield  was  64.16  cents  per  ton,  of  which 
49.40  cents  was  in  bullion  and  14.76  cents  in  con- 
centrates. Since  then  the  mill  has  been  'tuned  up' 
gradually,  with  the  result  that  in  June  207.200  tons  was 
treated.  The  scheme  of  reduction  includes  the  crushing 
of  the  run-of-mine  and  the  separation  of  the  waste,  the 
slate  and  gabbro  associated  with  the  gold-bearing 
quartz  being  removed  first  on  12-inch  grizzleys.  At  a 
later  stage,  after  re-crushing  and  washing,  more  wa.-ti 
is  removed  on  a  sorting-belt  by  hand.  Thus  the  207,200 
tons  trammed  from  the  mine  in  June  was  reduced  to 
103,400  tons,  or  almost  exactly  one  half,  before  the  fine- 
milling  began.  The  mining  and  tramming  cost  was  17 
cents  per  ton,  the  milling  cost,  22  cents,  and  the  general 
cost  was  2  cents  more;  making  a  total  operating  cost 
of  41  cents  per  ton  of  ore  trammed  from  mine  to  mill. 
As  against  this  the  yield  was  $112,000  in  gold,  or  51 
cents  per  ton,  and  $6000  in  silver  and  lead,  or  2.89  cents 
more  per  ton.  making  a  total  yield  of  56.89  cents  per 
ton.  Thus  the  operating  profit  was  $33,000.  From 
this  must  be  deducted  $8,500  for  expenditures  on  cap- 
ital account  and  $17,000  for  San  Francisco  expendi- 
tures, which  include  taxes,  interest,  offices,  etc.  The 
total  expenditure  amounted  to  $110,500,  leaving  a 
profit  of  $7500.  The  result  is  encouraging,  but  not 
Conclusive,  for  $7500  per  month  on  a  bonded  indebted- 
ness of  $2,804,000  not  to  mention  the  common  stock — 
would  represent  barely  4',  per  annum.  Further  im- 
provement is  assured,  but  as  it  is,  the  technical  achieve- 
ment is  astonishing;  to  mine  and  mill  a  hard  ore  at  a 
Of  11  cents  per  ton!  Even  the  small  operating 
profit  — 15  cents  per  ton — is  a  performance  in  which 
the  mining  profession  can  take  pride. 
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Revision  of  the  Mining  Law 

Mr.  Winchell  and  the  Prospector 

The  Editor: 

Sir — According  to  your  issue  of  June  24,  1922,  at 
a  recent  hearing  before  the  Committee  of  Mines  and 
Mining  at  Washington,  D.  C,  Horace  V.  Winchell 
made  the  statement  that  the  mining  industry  of  the 
great  Northwest  is  languishing  as  far  as  developing 
and  opening  up  new  mines  is  concerned,  and  also  that 
the  prospector  has  run  all  over  the  country  and  cannot 
find  anything  more. 

Recently  a  discovery  was  made  in  the  old  camp  of 
Randsburg,  Cal.,  close  to  the  main  road — an  outcrop  of 
silver-gold  ore  in  plain  view,  and  walked  over  by  thou- 
sands of  prospectors  and  miners. 

This  has  produced,  I  am  informed,  over  $2,000,000 
within  the  last  year  and  a  half  or  so,  and  is  an  illustra- 
tion of  how  rich  mineral-bearing  outcrops  containing 
millions  may  be  overlooked  or  passed  up. 

Mr.  Winchell  says  we  are  justified  in  assuming  that 
practically  all  discoveries  have  been  made  and  that  the 
prospector's  day  is  over  except  as  to  Alaska,  and  that 
he  knows  of  perhaps  twenty  exploration  companies  that 
have  raked  this  country  from  Alaska  to  the  Rio  Grande 
looking  for  more  mining  (1  suppose  he  means  mining 
prospects  of  merit  that  need  development),  and  they 
have  failed  to  find  anything.  Perhaps  they  were  like  the 
Canadian  Exploration  Co.,  that  blossomed  into  existence 
a  decade  or  so  ago,  backed  by  New  York  capital,  and 
examined  over  1,500  prospects  and  never  took  hold  of 
one  to  develop  or  work.  Quite  a  few  of  those  pros- 
pects have  since  made  dividend-paying  mines. 

No,  the  day  of  the  keen,  observing,  bona-fide  pros- 
pector that  understands  formation,  action,  and  intru- 
sion is  not  yet  over.  He  will  still  be  a  useful  man  in 
the  mining  industry  in  the  distant  future. 

Mr.  Winchell  cites  an  instance  of  prospectors  re- 
locating and  dummying  ground  for  twenty  years  (pre- 
sumably as  a  means  to  an  end)  and  not  being  in  a 
position  financially  to  develop  and  bring  to  the  pro- 
ducing stage,  but  he  does  not  cite  any  instance  of 
where  capital  held  and  dummied  ground  (as  a  means 
to  an  end)  for  a  number  of  years,  though  being  in  a 
position  financially  to  develop  and  not  leave  the  wealth 
lying  dormant. 

Mr.  Winchell  can  throw  cold  water  on  the  prospector 
if  that  course  suits  him,  but  the  mining  fraternity  owes 
the  prospector  much.  Thousands  of  people  today  living 
in  luxury  and  comfort  owe  much  directly  and  indirectly 
to  the  prospector.  Mr.  Winchell  says  the  prospector's 
knowledge,  as  a  general  rule,  is  not  sufficient  to  justify 
his  taking  charge  of  a  prospect  and  spending  other 
people's  money  on  it  in  the  most  intelligent  manner  to 
get  results.  In  this  I  heartily  agree  with  him,  but 
I  would  agree  still  more  heartily  if  he  had  bunched  in 
a  vast  majority  of  mining  engineers,  in  this  respect, 
with  the  prospector. 


Failure  to  understand  the  possibilities  of  a  prospect 
and  lack  of  sufficient  technical  ability  to  develop  it  suc- 
cessfully has  possibly  been  the  greatest  drawback 
mining  has  had  in  the  past,  and  will  continue  to  be  in 
the  future  unless  remedied. 

Numerous  mines  are  lost  in  the  getting  by  men  in- 
competent to  use  the  dollar  to  the  best  advantage  in 
developing  a  mining  prospect  to  get  results.  We  can 
see  silent  monuments  to  wasted  thousands  of  those  fail- 
ures in  the  shape  of  gallows  frames,  poppet  heads, 
mills,  and  other  abandoned  equipment  in  the  mining 
countries  all  over  the  world,  from  southern  New  Zealand 
to  Alaska,  if  we  look  around,  and  no  doubt  payable  ore 
remains  to  be  developed  where  many  of  those  monu- 
ments stand. 

Personally,  I  have  seen  millions  of  dollars  spent  on 
prospects  that  did  not  justify  the  expenditure  of  one 
dollar  as  a  record  fee  in  the  first  place.  I  think  a  timely 
article  from  a  man  of  the  T.  A.  Rickard  type  on  this 
subject,  setting  forth  his  views  and  advancing  some 
suggestions  re  the  expenditure  of  money  in  developing 
mining  prospects  in  the  future  would  not  be  out  of 
place  at  this  time. 

In  regard  to  the  revision  of  the  mining  law,  I  think 
that  if  the  apex  law  was  abolished  and  a  larger  claim 
given  to  prospectors  under  laws  that  would  enable  them 
to  take  up  most  of  the  ground  on  the  underlay  side  of 
the  lead  or  vein,  any  other  little  defects  could  easily  be 
remedied,  but  by  all  means  we  should  adhere  to  a  dis- 
covery, as  it  is  the  best  check  we  have  against  the 
wholesale  occupation  of  mineral  lands  by  rich  indi- 
viduals or  corporations. 

In  conclusion,  I  will  say  that  it  will  be  a  sorry  day  for 
this  generation  and  the  mining  industry  if  the  time 
ever  comes  when  there  will  be  no  incentive  for  a  man 
to  become  a  prospector  and  go  out  and  discover  some- 
thing. 

Long  live  the  prospector! 

Wickenburg,  Ariz.  MICHAEL  Merrick. 


Murder  Free  to  Voters 

The  Editor: 

Sir — I  have  read  the  editorial,  "Murder  Free  to 
Voters"  on  p.  47  of  your  July  8  issue  and  commend  it 
highly.  Living  as  I  do  close  to  the  district  in  which  the 
massacre  occurred,  I  have  good  reason  to  believe  that 
the  real  facts  in  the  case  were  not  all  made  public  and 
that  the  atrocities  committed  were  much  worse  than  the 
general  public  was  led  to  believe.  In  the  meantime 
nothing  of  any  consequence  has  been  done  in  the  matter 
and  probably  never  will  be.  This  was  a  case  of  "schreck- 
lichkeit"  with  a  vengeance,  the  main  purpose  being,  as 
stated  by  union  men  in  this  vicinity,  to  "put  the  fear  of 
God  in  the  hearts  of  the  scab  workers."  Evidently  this 
purpose  has  been  accomplished  to  their  entire  satisfac- 
tion. There  is  great  rejoicing  among  them  throughout 
the  land  for  having  so  well  performed  the  job. 
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The  public  is  prone  to  pity  the  poor  Armenians  who 
were  subjected  to  no  worse  treatment  than  these  men 
who  were  trying  to  earn  an  honest  living  by  daily  labor, 
and  millions  of  dollars  are  sent  them  annually  as  a  balm 
for  the  sufferings  which  they  are  supposed  to  have 
undergone,  yet  in  our  "enlightened"  Illinois  a  man  who 
does  not  carry  a  so-called  union  card  may  be  tortured 
and  killed  without  fear  of  punishment  and  apparently 
receives  but  little  sympathy. 

If  the  Engineering  and  Mining  Journal-Press  and  all 
other  papers  who  still  believe  in  the  rights  of  individuals 
in  the  United  States  would  write  more  such  articles  as 
yours  and  write  them  oftener.  I  believe  it  might  have 
some  effect.  However,  the  case  looks  pretty  hopeless  as 
matters  now  stand.  W.  C.  Bohn. 

Rosiclare,  111. 


The  Denison  Bill 
The  Editor: 

Sir — I  agree  with  the  editorial  in  your  issue  of  July  1 
on  "The  Denison  Bill,"  but  I  hope  you  will  see  fit  to 
support  an  amendment,  proposed  I  believe  by  Mr.  Arentz, 
of  Nevada.  Anyway,  it  would  exempt  from  the  provi- 
sions of  the  bill  securities  which  have  been  approved  by 
the  Blue  Sky  Commissioner  of  the  state  of  origin. 

In  other  words,  if  a  company  in  California  complied 
with  the  Blue  Sky  law  of  that  state,  it  should  be  allowed 
the  use  of  the  mails  for  the  sale  of  its  securities  in  other 
states.  Certainly,  the  approval  of  the  Blue  Sky  Commis- 
sioner of  the  State  of  California  should  overcome  the 
presumption  of  fraud,  which  the  Denison  Bill  attaches 
to  all  securities  offered  for  sale.  The  approval  of  the 
state  authorities  should  be  as  readily  accepted  as  that 
of  the  New  York  Stock  Exchange,  or  other  stock  ex- 
changes, upon  which  securities  listed  are  not  subject 
to  Blue  Sky  laws.  Maurice  D.  Leehey. 

Seattle,  Wash. 


The  Denison  Law  Applied 
The  Editor: 

Sir — In  your  issue  of  July  1,  1922,  your  editorial 
headed  "The  Denison  Bill"  was  carefully  read  by  me,  and 
after  due  consideration  I  cannot  resist  expressing  my 
opinion  of  same.  I  am  not  an  experienced  writer,  but 
I  have  recently  had  some  serious  experience  in  raising 
money  for  the  —  Mines  Co.,  located  in  Lemhi  County, 
Idaho,  and  as  we  have  successfully  accomplished  what  we 
went  after,  I  feel  somewhat  competent  to  discuss  the 
proposed  Denison  Bill.  We  sold  about  $600,000  worth 
of  stock  at  a  promotion  cost  of  less  than  3  per  cent, 
and  we  are  today  operating  our  mill  and  mine  and  the 
results  we  are  obtaining  are  very  much  better  than  we 
have  promised  the  buyers  of  our  stock,  much  better  than 
any  statement  made  while  financing  the  company.  We 
have  very  much  more  ore  in  si^ht,  the  quality  of  our  ore 
is  better  than  promised,  our  mill  tonnage  is  greater  and 
our  mill  extraction  is  very  much  better.  As  soon  as  we 
can  get  our  labor  up  to  full  quota  another  dividend-pay- 
ing copper  mine  will  be  added  to  the  list. 

It  is  because  of  this  accomplishment  and  experience 
that  I  fee]  competent  to  discuss  the  proposed  bill.  I 
shall  state  that  if  the  Dension  Bill  had  been  a  law  while 
we  were  financing  our  property,  we  could  not  have  suc- 
ceeded, it  would  have  been  a  failure.  Under  the  Denison 
Bill  I  could  not  have  solicited  my  friends  and  acquaint- 


ances through  the  mail  unless  we  had  taken  out  a  license 
in  about  forty  states,  which  would  have  cost  the  company 
about  $40,000  and  this  would  have  been  spent  without 
the  least  assurance  of  ever  getting  a  dollar  through  same. 
No  ordinary  company,  while  in  a  stage  of  formation, 
could  stand  such  an  outlay  and  delay  in  getting  these 
various  licenses.  We  had  licenses  in  two  states,  namely 
Illinois  and  Michigan,  but  have  sold  stock  in  many  states 
through  the  mail  by  personal  letters  to  acquaintances 
and  friends,  and  not  through  any  advertising  campaign 
or  circulation  of  literature.  In  one  instance  I  sold 
$30,000  worth  of  stock  by  writing  one  letter  to  a  friend 
of  mine  in  California.  You  can  readily  see  how  the 
Denison  Bill  would  have  prevented  this  and  the  result 
would  have  been  another  mining  failure  and  a  lot  of 
innocent  people  would  have  lost  their  money  because  of 
the  extreme  ignorance  on  the  subject  by  most  of  our 
law-makers. 

I  can  furthermore  state,  that,  in  my  humble  opinion, 
most,  if  not  all,  of  the  so-called  state  Blue  Sky  laws  are 
no  good ;  they  do  not  accomplish  what  they  are  intended 
to,  but  they  do  prevent  honest,  clean  and  legitimate 
mining  promotion.  I  believe  in  the  course  of  time  that 
they  will  destroy  the  mining  industry,  and  unless 
changed,  some  day  the  people  will  wake  up  and  find 
mining  almost  dead — no  more  metal.  This  may  sound 
pessimistic,  but  I  am  speaking  from  experience  and  I 
believe  I  know  what  I  am  talking  about. 

I  do  believe,  however,  that  the  public  should  be  pro- 
tected as  much  as  possible  against  crooked  and  unscru- 
pulous promoters,  but  this  should  be  done  without  too 
great  a  sacrifice  to  honest  and  legitimate  mining  enter- 
prises. It  should  not  be  very  difficult  to  write  such  a  law, 
a  law  that  would  protect  the  public  far  better  than  any 
of  the  present  Blue  Sky  laws,  and  at  the  same  time  give 
encouragement  to  honest  mining  development,  instead  of 
stifling  it.  One  thing  is  sure,  that  with  the  present 
Blue  Sky  laws  and  especially  with  the  Denison  Bill 
enacted,  I  for  one  would  never  try  again  to  develop  a 
mine  through  stock  subscription,  and  we  could  never 
have  developed  the  —  Mines  if  these  various  paternal 
Blue  Sky  laws  and  Denison  Bill  had  been  active  at  the 
time  we  first  began  raising  money.         A.  W.  NlEMAN. 

Chicago,  111. 


Booms  that  Hurt 

The  Editor: 

Sir — I  wish  to  call  your  attention  to  an  editorial 
in  the  issue  of  July  1,  under  the  caption  "Booms  That 
Hurt."  Knowing,  as  I  do.  the  long-standing  reputation 
for  fairness  enjoyed  by  your  publication,  I  feel  that, 
in  the  article  referred  to.  an  unintentional  injustice  has 
been  done.  The  mistake  is  not  one  of  commission  but 
of  omission.  The  (Catherine  district  is  referred  to  as 
"dead";  the  Oatman  "boom"  as  waning.  On  the  sur- 
face both  of  these  statements  are  true,  but  evidently 
the  Journal 'Prest  lias  not  been  fully  informed. 

The  Kathorine  district  has  Buffered  a  setback  due  to 
pending  litigation  involving  title  to  an  important  part 
of  the  Katharine  holdings.  This,  together  with  an  un- 
usually hot  summer  season,  has  reacted  upon  the  devel- 
opment of  the  district:  as  a  whole,  to  its  disadvantage. 
With  the  final  judgment  of  the  court  on  the  Winchester- 
Katherine  suit,  it  is  quite  certain  that  work  will  be 
resumed.  The  camp  is  therefore  not  "dead"  but  in 
a  state  of  suspended  animation. 
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The  results  given  out  on  the  Oatman  United  were 
not  based  upon  the  results  of  a  single  drill  hole,  but  on 
a  number  of  drill  holes  so  placed  that  each  confirmed 
the  others.  Underground  development  has  now  borne 
out  the  drilling.  Encouraging  showings  have  also  been 
made  in  other  properties  now  undergoing  development, 
among  which  can  be  mentioned  the  Telluride,  United 
American,  and  Oatman  Combination. 

It  is  true  that  the  newspaper  man,  the  promoter,  and 
the  broker  have  been  and  are  in  evidence,  but  all  new 
and  promising  camps  inevitably  suffer  from  this  evil. 
It  is  significant  that  the  money  that  has  been  raised 
is  going  into  actual  development  in  the  camp,  and  that 
much  of  it  was  supplied  by  the  men  working  in  the 
mines  there,  whose  faith  in  the  future  of  the  camp  is 
thus  shown. 

The  impression  left  in  the  minds  of  those  reading 
the  editorial  referred  to  is  distinctly  unfavorable  to 
two  promising  mining  districts.  It  makes  it  harder 
for  those  having  promising  prospects  to  secure  the 
money  necessary  for  development.  Such  development 
must  of  necessity,  and  as  a  rule,  depend  upon  the  con- 
tributions of  those  inclined  to  speculate.  There  are 
relatively  few  who  are  willing  to  individually  shoulder 
the  burden.  The  smaller  contributions  of  many  are 
needed,  and,  if  not  secured,  mining  must  continue  to 
languish,  and  a  worthy  industry,  basic  in  character,  be 
left  unsupported.  To  accomplish  this  it  is  necessary  to 
draw  public  attention  to  favorable  mining  localities, 
and  to  set  forth  their  merits  and  the  opportunities 
offered. 

Those  engaged  in  legitimate  attempts  to  develop 
promising  mining  properties  need  all  the  support  that 
can  justly  be  accorded  by  a  publication  of  the  impor- 
tance and  standing  of  the  Journal-Press,  and  if  ^iot 
that,  at  least  a  continuance  of  its  traditional  fairness. 

In  this  connection  I  wish  to  state  that  I  am  not 
engaged  in  promoting  any  mining  property  anywhere; 
am  not  personally  interested,  other  than  in  a  consult- 
ing capacity,  in  any  mining  property  or  other  enter- 
prise in  either  of  the  two  camps  referred  to  above.  1 
am,  however,  in  a  position  to  know  that  the  information 
given  herein  is  true.  Edward  W.  Brooks. 

Los  Angeles,  Cal. 


The  Versatile  Mining  Engineer 

The  Editor: 

Sir — My  perusal  of  the  July  8  issue  of  the  Journal- 
Press  left  me  with  mingled  feelings  of  pride  and 
despair;  pride  because  of  the  implication  that  a  mining 
engineer  has  (or  should  have)  such  a  wide  knowledge 
of  things  in  general,  and  despair  because  of  the  diffi- 
culty involved  in  becoming  familiar  with  so  many  sub- 
jects. I  refer  to  the  able  editorial  on  p.  46,  entitled 
"The  Get-Together  Spirit."  Here  it  is  stated  that  the 
mining  engineer  "is  or  should  be  interested  in  all  sub- 
jects that  affect  human  progress  ...  he  should 
welcome  an  opportunity  to  hear  the  opinions  and  ex- 
periences of  others  on  subjects  such  as  electric  tele*- 
phony,  serum  therapy,  a  non-oxidizable  steel,  reading 
by  sound,  the  moving  picture  in  industry,"  and  so  on 
down  a  long  list  of  subjects. 

Turning  then  to  Mr.  George  J.  Young's  interesting 
article  on  the  "Mining  Curriculum  at  the  Massachu- 
setts Institute  of  Technology,"  I  found  in  the  last  para- 
graph the  following :  "The  fundamental  criticism  which 
might  be  given  to  Technology  as  a  whole  is  the  absence 


of  definite  contrasts  in  the  educational  scheme.  It 
points  strongly  in  one  way.  It  is  true  that  Technology 
counters  this  by  encouraging  athletics  and  other  sub- 
ordinate activities,  but  are  these  a  satisfactory  solu- 
tion? Why  should  technical  students  not  know  some- 
thing of  music  and  art?  Would  not  a  series  of  con- 
certs with  accessory  explanations  of  motives  and  tech- 
nic  and  a  series  of  lectures  on  various  aspects  of  art 
be  an  entirely  practical  way  of  securing  contrasts?" 

There  can  be  no  question  of  the  value  to  the  mining 
engineer  of  a  wide  general  knowledge.  In  order  to 
make  the  proper  use  of  this  wisdom,  however,  and  to 
afford  the  contract  desired  by  Mr.  Young,  it  occurs  to 
me  that  our  engineering  colleges  might  do  well  to  in- 
troduce courses  into  their  curricula  on  one  or  all  of 
the  following  subjects:  human  engineering;  the  culti- 
vation and  use  of  tact  and  diplomacy;  proper  English 
expression,  both  written  and  spoken.  The  average 
embryo  engineer  is  woefully  lacking  in  at  least  two 
out  of  the  three.  Edwin  Higgins. 

San  Francisco,  Cal. 


The  Reader  Comments 

The  Editor: 

Sir — I  think  my  work  should  be  examining  mines 
and  turning  them  down;  I  see  so  few  that  I  think 
could  be  developed  and  operated  at  a  profit  that  as  a 
promotor  I  certainly  am  a  failure.  As  a  "de-motor" 
of  mines  I  should  be  a  success.  Still  I  am  almost  in- 
variably right.  The  mines  I  reject  never  develop  when 
operated  and  the  ones  I  considered  real  mines  made 
good;  so  on  the  whole  I  am  forced  to  take  a  rather 
gloomy  view  of  the  business  and  feel  like  an  out-and-out 
knocker,  going  around  the  country  throwing  cold  water 
on  contemplated  mining  ventures  and  making  my  living 
by  blasting  other  peoples'  hopes  and  "knocking"  mining 
property.  Have  about  forty  old  mines  and  prospects 
up  to  mining  companies.  Six  months  will  decide  the 
fate  of  these  properties.  They  will  all  be  rejected  or 
accepted  by  that  time.  Then  I  am  going  to  quit  the 
business  and  become  "a  detached  onlooker."  Do  not 
expect  to  investigate  mining  geology  as  an  exact  science. 
It  is  only  approximately  so,  but  geology  in  all  its 
branches  is  intensely  interesting  to  me.  Pure  science 
appeals  to  me.  Don't  like  the  bother  of  handling  money 
or  men. 

I  like  the  Journal-Press  very  much.  Enjoy  reading 
T.  A.'s  articles.  He  must  have  studied  Trench's  "The 
Study  of  Words."  "To  study  the  words  of  a  language 
is  to  study  the  history  of  the  people  who  speak  it,"  so 
says  Trench.  Whoever  wrote  "The  Ethics  of  Mining" 
has  my  respect  and  admiration.  The  only  thing  I  miss 
in  the  Journal-Press  is  the  picture  at  the  top  of  the 
page  over  "Discussion."  I  used  to  enjoy  looking  at  it, 
studying  the  facial  expression  of  the  group  of  men 
around  the  table,  imagining  what  they  were  discussing, 
how  to  treat  the  ore,  how  to  operate  the  mine,  whether 
to  quit  or  make  the  payment,  or  how  to  finance  the 
project.  The  artist  must  have  sketched  them  from  life, 
or  else  he  had  been  through  the  mill  himself  and! 
sketched  from  memory.  At  any  rate,  the  gentlemen 
so  earnestly  engaged  in  discussion  had  packed  their 
gestures  in  their  hand-bags  for  emergency  use  when 
leaving  for  that  meeting,  and  judging  from  the  picture 
the  emergency  had  arisen.  Earnest  Reader. 

San  Francisco,  Cal. 
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dipper  of  an  Osgood  shovel 


The  Ajo  Enterprise  of  the  New  Cornelia  Copper  Co. — IV 

Ore  Now  Being  Taken  from  Last  of  Three  Hills — Gyratories  and  Symons  Disk  Machines 
Used  for  Crushing  —  Concrete  Leaching  Vats  of  Special  Design  Used,  Features  of 
Process   Being   Upward   Submergence,    Upward  Percolation,  and  High  Rate  of  Flow 


By  A.  W.  Allen 

Assistant  Editor,  Engineering  and  Alining  Journal-Press 


THE  METHODS  adopted  to  mine  the  three  hills 
at  Ajo,  the  last  of  which  is  now  being  removed, 
may  be  considered  under  three  headings: 
1. — Blasting  by  Explosive  Placed  in  Adits  Parallel  to 
the  Face.  This  method  is  needed  for  high  benches,  in 
connection  with  which  it  was  found  impracticable  to 
adopt  the  standard  bench  height  of  30  ft.  or  so.  The 
adit-,  comparatively  small  in  cross  section,  are  enlarged 
at  intervals  to  form  chambers  to  contain  the  charge  of 
explosive,    which    is   held   in    place   by    means    of   bags 


Fig.  t.    /' fitted  with  Ekman  telf~$harpening  teeth 


of  tailing  and  by  broken  rock.  The  charges  are  fired 
simultaneously  by  electricity  from  the  main  circuit. 
Ingersoll-Rand  Jackhamers  are  used  in  the  driving  of 
the  adits  and  crosscuts,  the  broken  rock  being  removed 
to  the  bench  by  wheelbarrow. 

2. — Blasting  by  Explosive  Placed  in  Drill  Holes.  The 
method  is  standard  practice,  being  used  for  benches 
about  30  ft.  high.  The  holes  are  made  with  Type  24. 
Ingersoll-Rand  rock  drills,  fifteen  changes  of  steel — 
o.  to  13  in.  diameter — being  necessary.  When  the 
hole  has  been  made  to  the  required  depth,  one  stick 
>•:'  10  per  cent  "powder."  with  2  or  3  ft.  of  tamping,  is 
used  to  open  the  ground.  The  cavity  is  then  blown  clear 
by  introducing  a  .-in.  pipe  in  the  drill  hole,  using  com- 
pressed air  at  SO  11).  A  second  clearing  charge  of  three 
or  four  sticks  is  thru  used,  followed  by  a  third  charge 
of  twenty  to  thirty  sticks.  The  size  of  the  chamber 
is  gaged  by  the  sound  of  the  explosion.  The  final  firing 
of  the  charge  is  done  by  the  aid  of  an  electric  hand 
battery. 

&—Blockholing  <>t  Bovtdtrs.  Pieces  of  rock  that 
are  too  large  for  the  steam  shovel  to  handle  are  drilled 
with  a  Jackhamer  ami  blasted  in  the  ordinary  way. 
but  without  the  use  of  caps.  Hercules  "powder"  is  used 
in  adits  and  ero8scuts;  Trojan  "powder,"  elsewhere;  40 

per  cent    is   the  standard. 

Compressed  air  is  supplied  by  one  No.  WH-4  Sullivan 
machine,  motor-connected.  A  duplicate,  of  the  same 
type  anil  size.   Is  held  in  reserve. 

The  loading  equipment  consists  of  one  No.  29  Osgood 
steam  shovel  on  tractor  wheels,  used  for  ditching  and 
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cleaning,  and  four  No.  105  machines  of  the  same  make. 
The  fuel  oil  for  the  boilers  is  brought  to  the  vicinity 
of  the  shovel  in  standard  locomotove  fuel  tanks. 

The  shovels  are  equipped  with  two-piece  manganese- 
steel  dippers  and  the  self-sharpening  tooth  invented  and 
patented1  by  Fred  Ekman,  the  superintendent  of  the 
mine.  Fig.  1  shows  a  dipper  with  a  new  set  of  such 
teeth,  which  have  the  usual  wedge  point  and  shanks. 
On  the  faces,  however,  depressions  are  left  during  cast- 
ing, the  sides  of  which  are  of  progressively  increasing 
pitch,  as  considered  from  the  point  of  the  wedge. 
These  depressions  are  staggered,  the  sub-teeth  on  the 
one  face  being  opposite  the  depressions  on  the  other. 
These  sub-teeth  do  not  extend  to  the  edges.  As  the 
main  wedge  wears,  the  sub-teeth  appear,  thus  providing 
a  continuous  cutting  edge.  The  Ekman  teeth  are  re- 
versed periodically,  so 
as  to  distribute  the 
wear  evenly  on  both 
sides.  They  are  manu- 
factured by  the  Taylor 
Wharton  Iron  &  Steel 
Co.,  of  High  Bridge, 
N.  J.,  to  which  the 
patent  was  assigned  by 
Mr.  Ekman. 

Several  improve- 
ments and  modifica- 
tions have  been  made 
to  the  shovel  in  use  at 
Ajo.  The  steps  lead- 
ing onto  the  operating 
platform  (Fig.  2)  will 
be  recognized  as  more 
of  a  necessity  than  a 
refinement  when  they 
have  once  been  used. 
Other  features  that  in- 
vite attention  include 
provision  for  the  easy 
removal  of  the  swing 
sheave,  the  plates  to 
take  the  wear  on  the 
lip  of  the  dipper,  and 
the  baffles  to  protect 
the  ears.  Dipper  teeth 
are  checked  frequently. 
If  their  loss  is  unde- 
tected before  they  reach  the  Symons  disk-crusher  plant 
they  are  likely  to  cause  much  damage. 

The  ore  as  delivered  by  the  steam  shovels  is  trans- 
ported to  the  mill  in  20-cu.yd.  automatic  air-dump  cars, 
of  Kilbourne  &  Jacobs  design  and  manufacture,  and 
holding  about  forty  tons  apiece  (see  Fig.  3).  The 
doors  of  these  cars  proved  too  light  for  the  heavy  duty 
required;  they  are  now  being  reinforced  with  steel 
stiffening  plates,  I  and  I  in.,  riveted  top  and  bottom. 
Six  cars  of  ore  constitute  a  train,  which  is  hauled 
by  a  Class  060-S  134  locomotive,  weighing,  with  tender, 
about  100  tons  and  of  American  Locomotive  make.  The 
track  is  of  standard  gage.  The  total  equipment  con- 
sists of  five  locomotives  and  fifty-two  cars,  for  handling 
5,000  tons  per  day.  En  route  the  ore  is  sprayed  with 
water  (Fig.  4),  to  lessen  subsequent  dusting. 

The  coarse-crushing  plant  (Fig.  5)  consists  of  one 
No.  24  gyratory  crusher  and  four  No.  8  machines  of 


Fig.   2.     Steps    to    operating 
platform  of  shovel 


Fig.  3.    Taking  the  ore  to  the  plant 

the  same  type,  all  manufactured  by  the  AJlis-Chalmers 
company.  The  final  product,  about  4-in.  size,  is  carried 
by  two  36-in.  belt  conveyors,  with  magnetic  head  pul- 
leys, to  a  10.000-ton,  fiat-bottomed  steel  bin  (Fig.  6). 
from  which  the  ore  is  distributed  by  five  feeders  to 
five  20-in.   belt   conveyors.      These   travel   to   the   fine- 


Fig.  4.    Spraying  the  ore 

crushing  plant  (Fig.  7),  the  ore  being  distributed 
among  five  primary,  48-in.,  vertical-shaft,  Symons  disk 
crushers.  The  product  from  each  of  these  is  raised  by 
belt-and-bucket  elevator  and  passed  over  a  grizzly.  The 
total  oversize  goes  to  ten  more  Symons  machines  (one 
bank  shown  in  Fig.  8)    of  the  same  size  and  type  as 


*U.  S.  Patent  No.  1.333.394  ;  March  9.  1920. 
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Fig.  6.    10,000-ton  steel  bin 

before  described.  All  these  crushers  are  direct-con- 
nected to  75-hp.  motors  by  unusually  long  shafting. 
This  allows  the  motors  to  be  housed  in  a  separate  part 
of  the  building,  and  away  from  the  dust.  Trouble 
from  dust  has  been  successfully  overcome  at  Ajo,  how- 
ever. The  foundations  for  the  Symons  crushers  are 
tied  together  in  such  a  way  that  a  tunnel  is  left  along 
the  center  line  of  the  building;  this  serves  to  house  a 
belt  conveyor.  Entrances  to  this  tunnel  are  closed  by 
wooden  doors  when  the  crushers  are  in  operation.  An 
exhaust  fan  connects  with  this  tunnel  and  through 
conical  dust  traps,  which  deliver  to  the  belt  conveyor. 
The  delivery  from  the  exhaust  fan  goes  to  a  settling 
chamber.  The  dust-settling  plant  is  shown  in  Fig.  9. 
It  works  efficiently;  within  an  hour  after  the  starting 
of  operations  the  atmosphere  in  the  building  is  so  clear 


this  period  the  coarser  particles  roll  to  the  bottom,  the 
remainder  forming  an  angle  of  about  45  deg.  Filling 
is  then  continued  by  moving  the  spreader  as  required 
and  allowing  it  to  deliver,  back  and  forth,  so  that  the 
height  of  the  charge  is  maintained.  During  this  pro- 
cedure the  coarse  particles  continue  to  roll  to  the  bottom 
of  the  vat,  where  they  form  a  support  for  the  material 
of  finer  texture.  Filling  of  a  5,000-ton  vat  takes  from 
twelve  to  fourteen  hours. 

The  leaching  vats  are  twelve  in  number.  Each  is 
88  x  88  ft.  by  17  ft.  4  in.  deep,  constructed  of  rein- 
forced concrete  (see  Fig.  10)  and  with  a  wooden  bot- 


Fig.  9.    Dust-collecting  apparatus 

torn.  This  bottom  is  made  by  laying  a  series  of  3  x  8-in. 
pine  planks  edgewise  on  concrete  foundations,  the  upper 
surface,  protected  with  a  covering  of  6-lb.  antimonial- 
lead  sheeting,  sloping  to  a  center  line.  On  top  of  this 
are  placed  5  x  12-in.  joists  on  edge,  carrying  the  bottom 
support  for  the  ore  that  consists  of  2-in.  planks  with 
2 -in.  holes  at  2-in.  centers;  these  are  countersunk  from 
below. 

The  sides  of  the  leaching  vats  are  covered  with  8-lb. 
lead  sheeting,  protected  from  abrasion  by  2-in.  planks 
held  in   place   by   vertical   posts  as   shown   in   Fig.   15. 


Fig.  7.    The  fine-crushing  plant 

that  it  is  difficult  to  believe  that  dry  crushing  is   in 
progress. 

The  ore  as  it  leaves  the  Symons-crusher  building  is 
weighed  by  a  Merrick  weightometer,  sampled,  and  then 
passes  to  the  leaching  vats,  one  of  which  is  shown  in 
Fitf.  10.  The  sampling  is  done  automatically  across  the 
stream  of  crushed  ore  as  it  falls  from  one  conveyor 
to  another,  by  means  of  a  series  of  small  sample  buckets 
attached  to  chains,  which  pass  over  sprocket  wheels. 
The  sample,  about  fifty  tons  per  charge,  or  1  per  cent 
of  the  total,  is  then  passed  through  rolls,  cut,  mixed, 
divided,  and  quartered  for  assay.  The  rejecl  passes 
back  into  the  ore  stream. 

Charging  tiik  Vats 

The  crushed  ore  is  distributed  in  the  baching  vat 
by  n.'  nrnal  la  known  as  a  spreader  bridge.    This 

consists   of   an    automatic   conveyor   equipment,    which 
recer  m  the  main  conveyor,  then  delivering 

it  sen  -'ii  of  the  vat.    Chuquteamata  pi 

jo.  The  distribution  Is  started  al  the 
side  of  a  vat  and  the  ore  is  allowed  to  reach  the  maxi- 
mum heigl  tribtttor  is  moved.     During 


Fig.  8.    One  bank  of  SytHOiU  dink  enukt 
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Fig.  10.    One  of  the  A  jo  concrete  leaching  vats 

Overflow  launders  are  provided  along  opposite  sides  of 
each  vat.  These  deliver  to  the  suctions  of  special  ver- 
tical-spindle, centrifugal  pumps,  two  of  which  serve 
each  vat.  Each  is  of  15-in.  delivery  diameter  and  con- 
nected direct  with  a  40-hp.  motor.  The  piping  is  ar- 
ranged so  that  the  liquor  can  be  circulated  by  the  two 
pumps  in  the  one  vat,  a  proportion  being  bypassed  to 
the  vat  next  in  the  series. 

The  Three  Features  of  Leaching  Practice 
The  principal  features  of  the  leaching  practice  at  Ajo 
are  (1)  upward  submergence,  (2)  upward  percolation, 
and  (3)  high  rate  of  flow.  The  charge  is  first  sub- 
merged with  what  is  known  as  the  acid  advance,  which 
is  the  solution  from  the  electrolytic  cells  plus  a  neces- 
sary proportion  from  the  storage  vats.  When  the  ore 
is  covered  to  the  requisite  depth  the  circulation  of  the 
solution  through  the  charge  is  begun  and  continued 
until  the  solution  is  clear.  The  vat  in  question  is  then 
coupled  in  with  the  main  circuit,  receiving  solution  from 
the  vat  most  recently  filled,  and  sending  a  high-copper 
solution,  called  neutral  advance,  to  the  reduction  towers. 

Reduction  of  Ferric  Iron 

In  the  reduction  plant  (Fig.  11)  the  sulphur  in  spe- 
cial Bisbee  ore  is  used  to  produce  the  necessary  sulphur 
dioxide.  The  ore,  arriving  by  railroad,  is  crushed  in 
a  Blake  breaker,  then  in  a  Symons  48-in.,  vertical-shaft 
disk  crusher  to  3  mesh.  Distributing  hoppers  are  ar- 
ranged for  the  delivery  of  the  ore  to  four  Wedge  roast- 
ers. These  are  22  ft.  6  in.  in  diameter ;  they  have  seven 
roasting  hearths  and  a  drier  or  pre-heater  hearth,  mak- 
ing eight  arches  in  all.  The  arms  on  the  second,  third 
and  fourth  hearths  are  cooled  with  water.  The  arms 
on  the  first,  sixth,  and  seventh  hearths  are  air-cooled. 
This  combination  of  water  and  air-cooled  arms  in  the 
same  furnace  is  possible  because  of  the  size  of  the  open 
shaft  used.  The  furnace  is  made  gas-tight,  permitting 
control  of  draft;  and  the  hot  air  from  the  air-cooled 
arms  may  be  introduced  into  the  bottom  hearth  for 
drafting  the  furnace,  with  damper  control. 

The  gas  from  the  roasters  goes  to  a  spray  chamber, 
made  of  framework  inclosing  8-lb.  lead  sheeting,  in 
which  the  neutral  advance  solution  is  sprayed,  and  by 
which  the  temperature  of  the  gas  is  reduced  from  600 
to  150  deg.  F.  The  cooled  gas  passes  to  six  towers, 
four  of  which  are  40  ft.  high  by  20  ft.  in  diameter,  and 
two  are  40  ft.  high  by  28  ft.  in  diameter.  These  towers 
are  arranged  in  pairs.  A  fan  is  placed  in  such  a  posi- 
tion and  operates  so  that  the  gas  is  drawn  through  the 
first  set  of  towers  and  forced  through  the  second  and 
third  sets.  The  towers  are  suitably  baffled  with  boards, 
thus  insuring  intimate  mixture,  the  flow  of  gas  being 
counter-current  to  flow  of  solution. 


1  ~!L.i 

' 

I 

Fig.  11.    The  Wedge  roaster  plant 

At  the  base  of  each  tower  is  a  lead-lined  concrete 
sump,  from  which  the  solution  is  circulated  by  Antisell 
pumps,  finally  joining  the  effluent  from  the  spray  cham- 
ber. After  settlement  in  one  of  the  larger  leaching 
tanks  used  for  that  purpose,  the  solution  goes  to  the 
electrolytic  cells.  The  clarification  of  the  solution  is 
accompanied  by  a  further  reduction  of  ferric  to  ferrous 
iron. 

Leaching  and  Washing  the  Charge 

When  the  solution  from  a  new  charge  is  taken  for 
reduction  and  clarification  and  electrolytic  deposition  of 
copper,  the  solution  from  the  vat  next  behind  in  the 
series  is  used  to  replace  the  neutral  advance  being 
withdrawn.  A  proportion  of  the  solution  in  each  vat 
undergoing  treatment  is  being  circulated  continuously, 
a  proportion  also  going  ahead  to  the  next  charge.  The 
pumps  are  shown  in  Fig.  12.  The  remainder  of  solu- 
tion in  the  plant  is  maintained  by  the  addition  of  water 
for    displacement    purposes    to    the    vats    approaching 


Fig.  12.    Solution  pumps 
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completion  of  treatment.  Washing  is  in  five  stages. 
The  water  is  circulated  in  the  vat  and  returned  to 
sumps,  so  that  a  progressive  impoverishment  of  tailing 
is  accompanied  by  a  corresponding  enrichment  of  the 
solution,  which  ultimately  passes  Forward  into  the  main 
solution  circuit. 

Recovery  of  the  Copper 

The  solution  from  the  settler,  after  treatment  in  the 
reduction  towers,  goes  to  the  electrolytic  cells,  152  in 
number  and  arranged  in  sixteen  banks.  Twelve  of  these 
banks  comprise  ten  cells  each;  the  remainder,  eight. 
Each  cell  is  a  separate  unit ;  it  is  constructed  of  wood, 
and  lined  with  7-lb.  lead  sheeting.  The  inside  measure- 
ment is  29  ft.  7  in.  by  4  ft.  3  in.  deep.  Each  cell  used 
for  the  production  of  commercial  copper  contains 
eighty-four  anodes  of  lead  alloyed  with  3.5  per  cent 
antimony.  These  anodes  measure  40  x  51  x  1  in.;  they 
are  submerged  to  a  depth  of  41  in.,  short-circuiting 
being  prevented  by  glazed,  conical,  porcelain  insulators, 
eight  of  these  being  attached  to  each  anode.  The  alloy 
used  has  proved  entirely  desirable;  little  corrosion  or 
wasting  has  occurred.  Warping  is  unavoidable,  but 
this  is  corrected  without  trouble,  the  anodes  being 
.straightened  about  every  six  months.  The  indications 
are  that  those  anodes  will  outlive  the  plant. 

The  starting  blanks,  also  of  lead  containing  3.5  per 
■cent    antimony,    are    53    x    43    x    I    in.,    with    anodes 


(a)  (b) 

Fig.  13.     (a)  Ordinary  loop  connection,     (b )  Tobelmann- 

Montgomery  loop  connection 

41  x  52  x  5  in.  Twenty-five  cells  are  set  aside  for  the 
manufacture  of  starting  sheets,  which  weigh  from  15 
to  18  lb.  when  ready  for  use.  The  ordinary  loops  used 
for  suspension  proved  inadequate,  the  ferric  sulphate 
and  the  gases  dissolving  the  starting  sheets  at  the 
points  of  contact  with  the  loops.     Originally  these  con- 

d  merely  of  bent  strips  of  sheet  copper  attached  in 
the  manner  shown  in  Fig.  13  (a).    The  result  was  that 

■  circuiting   with    fallen    cathodes   became   common, 
and  damage  was  caused  to  the  lead  lining  of  the  cells. 

The  trouble  was  overcome  by  an  ingenious  sugges- 
tion of  h.  A.  Tobelmann,  the  metallurgist,  and  Harry  S. 
.Montgomery.  This  was  to  the  effect  that  the  ends  of 
the  strip  of  copper  should  be  brought  together,  cut, 
and  bent  in  the  form  shown  in  the  illustration.  These 
were  then  attached  to  the  starting  Bheel  >  piercing 
in  the  usual  manner.     I  tion  proved  practicable 

and  was  put  in  operation.     As  anticipated,  no  further 
trouble  occurred,  for  the  coppei   deposit  view  in  thick- 
the     Ide  opposite  :-  lip  was  st- 

and  thus    in    proportion    tO   the    added    Weight    of 

ide,    The  idea  was  subsequently  covered 
b]    I  1,209,486,    June    11,  ed    to 

Tobelmann  and  Montgomery  and  unassigl 

The  tun  hed  cathode!  weigh  from  L80  to  140  lb. 
apiece.  They  are  shipped  for  melting  into  standard 
shapes  at  the  Raritan  Copper  Works.  Perth  Amboy,  N.J. 


In  the  majority  of  chemico-metallurgical  processes, 
in  which  the  solution  is  retained  in  a  closed  circuit,  the 
ultimate  fouling  of  the  solvent  with  impurities  is  in- 
evitable unless  special  precautions  are  taken.  At  Ajo 
it  has  been  estimated  that  half  of  the  acid  consumed 
was  utilized  to  dissolve  copper,  the  remainder  merely 
serving  to  bring  into  solution  various  impurities.  This 
proportion  has  been  altered  appreciably  of  late,  the 
reduction  in  the  strength  of  the  acid  used  being  the 
principal  cause  of  a  diminution  in  the  amount  of  im- 
purities taken  into  solution.  In  any  case,  however,  foul- 
ing is  inevitable,  and  decreasing  efficiency  can  only  be 
prevented  by  the  discard  of  an  adequate  amount  of 
stock  solution  at  intervals.  A  number  of  undesirable 
substances  accumulate  at  Ajo,  but  an  index  of  fouling 
is  obtained  by  an  analysis  for  iron,  which  is  kept 
under  2  per  cent. 

The  precipitation  of  the  copper  in  the  electrolytic- 
cells  is  incomplete,  so  that  plant  solution  that  is  dis- 
carded to  prevent  fouling  must  be  treated  by  special 
methods  to  avoid  an  unnecessary  loss  of  metal.  As 
explained  in  an  earlier  installment,  the  fouling  of  the 
solution  during  the  testing  work  became  so  serious  that 
a  proportion  of  the  nearly  neutral  solution  was  isolated 
from  circulation  and  passed  over  scrap  iron  to  produce 
cement  copper,  which  was  afterward  dissolved  in  a 
solution  high  in  ferric  sulphate.  This  procedure,  which 
was  put  into  practice,  had  the  advantage  that  all  copper 
produced  was  of  the  electrolytic  variety.  At  certain 
times,  however,  the  cement  copper  is  shipped  to  Douglas 
for  melting. 

The  equipment  and  practice  in  connection  with  pre- 
cipitation by  iron  at  Ajo  calls  for  no  special  comment, 
except  that  compressed  air  is  used  to  free  the  iron  of 
precipitated  metal  and  to  assist  in  the  movement  of  the 
solution.  In  spite  of  obvious  criticism,  the  procedure 
is  satisfactory,  and  no  deleterious  results  are  apparent. 
The  impoverished  solution  flows  to  the  desert.  The 
accumulation  of  sulphate  in  one  spot  may  eventually 
have  some  economic  value.  The  scrap  iron  is  handled 
by  electromagnet,  as  shown  in  Fig.  14. 

Discharging  the  Tailing  From  the 
Leaching  Vats 

The  contents  of  each  5,000-ton  leaching  vat  are  re- 
moved in  about  nine  hours  by  the  aid  of  what  is  known 
as  the  stiff-leg  form  of  excavator,  built  by  the  Wellman- 
Seaver-Morgan  Co.,  and  formerly  referred  to  as  the 
Hulett  unloader.  This  is  shown  in  operation  in  Figs. 
L5  and  16.  It  is  a  modified  form  of  the  machine  used 
so  extensively  for  unloading  iron  ore  from  steamers 
on  the  Great  Lakes.  The  machine  travels  on  runways, 
the  structure  spanning  the  vat.  The  bucket,  which  has 
a  capacity  of  about  in  tons,  is  at  one  end  of  a  rigid 
leg,  which  is  suspended  from  a  large  beam.  The  motors 
and  other  mechanisms  needed  are  situated  on  the  other 
end  of  the  beam,  the  pivot  being  placed  so  that  the 
unloaded  bucket  can  descend  into  the  vat  by  gravity. 
The  opening  and  closing  of  the  bucket  is  effected  by 
means  of  ropes  ..pirated  from  a  drum  that  is  geared 
dired  to  B  100-hp,  motor.  The  bucket  is  hoisted  by  a 
movement  of  the  beam  that  is  controlled  by  a  150-hp. 
motor.  The  le>'  is  rotated  on  its  axis  by  means  of  a 
25-hp,  motor. 

The  operator's  station   is  just    above  the  bucket  and 

..  situated  that   he  can  control  all  the  movements  with 

precision.     In   Fig.   16  the  operator  is  seen  watching 

from  the  window  of  his  cab  the  dumping  of  a  bucketful 
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Fig.  17.    Angle  of  repose  of  ore  during  filling 


Fig.  16.     Unloader  delivering  into  car 


r 


Fig.  18.    On  the  residue  dump 


Fig.  19.    Power  house  and  electrolytic  department 
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of  tailing  into  the  car.    The  motors  use  direct  current 
at  230  volts. 

The  leaching  vats  are  in  two  rows,  separated  by  the 
central  structure.  The  excavator  is  transferred  from 
one  row  to  the  other  by  means  of  a  table  mounted  on 
trucks  and  traveling  on  runways  at  right  angles  to 
the  runways  that  parallel  the  two  rows  of  vats.  The 
same  equipment  is  used  for  transferring  the  filling 
bridge  and  auxiliary  apparatus  from  one  row  of  vats 
to  the  other. 

The  unloader  used  makes  a  better  job  of  clearing  the 
bottom  of  a  leaching  vat  than  does  a  bucket  of  the  clam- 
shell type.  However,  it  is  impracticable  as  well  as 
unnecessary  to  remove  the  remnants  of  the  residue. 
Fig.  15  shows  how  much  is  left  after  the  usual  pro- 
cedure. At  Ajo,  as  already  mentioned,  the  bottom  sup- 
port for  the  crushed  ore  in  the  leaching  vat  consists  of 
2-in.  planks  with  i-in.  holes,  countersunk  from  the  lower 
side.  To  facilitate  even  percolation  it  is  customary, 
when  mechanical  excavation  is  completed,  to  have  the 
remaining  tailing  shoveled  by  hand  in  the  form  shown 
in  Fig.  17.  Thus,  before  each  filling,  one-half  of  the 
bottom  is  cleaned,  the  position  of  the  strips  of  heaped 
residue  and  cleaned  bottom  being  alternately  between 
charges. 

Air-dump  cars  were  chosen  for  the  transport  of  the 
tailing  to  the  dump,  of  the  same  size  and  make  as 
those  used  for  the  conveyance  of  the  ore  from  the  mine 
to  the  mill.  (See  Fig.  18.)  The  equipment  operates  at 
maximum  efficiency,  and  no  time  is  lost,  the  discharging 
of  cars  being  almost  continuous  when  once  they  have 
been  hauled  to  the  dump.  A  dump  is  formed  that  is 
extended  by  the  divergence  of  two  tracks  fanwise,  the 
empties  from  either  spur  being  pushed  back  by  the 
same  locomotive  that  pulled  them  out. 

The  power  house,  designed  by  Moore  &  Co.,  of  San 
Francisco,  under  the  supervision  of  A.  G.  McGregor,  is 
to  the  left  of  the  electrolytic  plant,  as  viewed  from  the 
coarse-crushing  plant  (Fig.  19).  Fuel  oil  is  used  in 
Stirling  boilers,  of  which  there  are  five,  of  800-hp. 
apiece.  Steam,  at  225  lb.,  goes  to  two  General  Electric- 
Curtis  turbines,  each  direct-connected  with  a  7,500-kw. 
generator.  The  usual  economizers  and  condensers  form 
a  part  of  the  equipment. 

The  power  from  the  generators,  of  2,300  volts,  is  dis- 
tributed; a  portion  goes  direct  to  the  plant,  mine  and 
townsite,  for  power  and  light  purposes.  The  remainder, 
nearly  80  per  cent  of  the  total,  goes  to  four  Westing- 
house  sets,  each  with  a  170-v6lt,  5,000-amp.,  d.c.  gene- 
rator; and  to  one  set  with  a  10,000-amp.  generator, 
for  the  electrolytic  department.  The  weight  of  copper 
ted  per  kw.-hr.  during  1921  was  0.838  lb. 

For  sundry  courtesies  that  permitted  a  pleasant  stay 
at  Ajo  and  the  compilation  of  these  notes  I  am  in- 
debted to  General  John  C.  Greenway,  general  manager, 
and  Ira  B.  Joralemon,  assistant  general  manager  at 
the  Calumet  &  Arizona  Mining  Co.;  Michael  B.  Corky, 
the  superintendent  at  Ajo;  Henry  A.  Tobelmann.  metal- 
lurgist, now  with  George  C.  Beach,  New  York;  Jam. 
A.  Potter,  leaching-plant  superintendent,  Fred  I 
Ekman,  the  superintendent  at  the  mine,  and  many 
others. 

The  Ajo  enterprlae  has  marked  a  distinct  and  for- 
ward step  in  'ho  metallurgy  of  low-grade  copper 
futuv  there  will  be  watched  with  keen   in- 

by     mining    and    metallurgical  ami 

chemists,    few   of    whom   can    fail    to   be    interested    in 
progress  made  and  anticipated. 


Yuba  County  Contains  Most  Productive 
Gold  Field  in  California 

In  Sierra  County,  California,  the  old  Plumbago  mine, 
at  Alleghany,  formerly  a  large  producer,  is  to  be  un- 
watered  and  reopened  according  to  the  U.  S.  Geo- 
logical Survey.  The  Eastman,  near  Goodyear's  Bar, 
has  resumed  operations.  The  Sixteen-to-One  mine,  at 
Alleghany,  is  taking  out  exceptionally  rich  ore.  The 
opening  of  the  highway  down  the  Klamath  River 
between  Happy  Camp  and  Orleans  Bar  makes  the  lower 
Klamath  country  in  Siskiyou  County  more  accessible 
and  will  encourage  the  opening  of  new  mines  there.  A 
number  of  hydraulic  mines  in  this  county  are  being 
actively  worked  this  summer.  The  Yankee  Hill 
Dredging  Co.,  in  Stanislaus  County,  has  stopped  opera- 
tions and  sold  its  dredge,  and  another  company  has 
installed  a  dredge  near  La  Grange.  In  Trinity  County 
the  Lewiston  Gold  Dredging  Co.  has  purchased  the 
Martin  ground  on  Trinity  River,  above  Lewiston,  and 
bought  the  old  dredge  of  the  Valdor  company,  which 
had  worked  out  its  ground.  Both  the  Pacific  Dredging 
Co.  and  the  Eastabrook  have  given  up  the  idea  of 
resuming  dredging.  The  Shasta  Dredging  Co.  is  drill- 
ing ground  on  the  Van  Metre  ranch,  near  Minersville. 
The  Strode  mine,  near  Carrville,  has  been  purchased  by 
an  Arizona  company,  and  the  mill  has  been  started.  At 
Shawmut,  Tuolumne  County,  the  Shawmut  mine,  of  the 
Tonopah-Belmont  Co.,  has  eighty  stamps  dropping  and 
continues  active  development.  Work  on  the  Gold  Ridge 
and  Tarantula  mines  is  to  be  resumed,  as  it  will  also  be 
on  the  Chileno  group,  near  Tuttletown.  The  Golden 
Gate,  near  Sonora,  and  the  Santa  Ysabel,  near  James- 
town, are  also  being  reopened.  A  new  mill  has  been 
put  up  on  the  Horseshoe  mine,  near  Challenge,  in  Yuba 
County.  Gold  dredging  continues  active  along  the  Yuba 
River  and  this  area  is  now  the  most  productive  gold 
field  in  California. 


Milling  Operations  of  Utah  Copper  Co. 
in  1921 

The  grade  of  ore  treated  by  the  Utah  Copper  Co.  at 
the  Arthur  mill  was  precisely  the  same  during  1921  as 
it  was  in  the  preceding  year,  according  to  the  annual 
report,  namely  1.16  per  cent  copper.  The  average  re- 
covery was  83.87  per  cent,  corresponding  to  19.44  lb. 
of  copper  per  ton  of  ore  treated,  compared  with  81.38 
per  cent  and  18.83  lb.  of  copper  per  ton  for  1920.  The 
average  milling  cost  was  $1.17  per  ton,  a  decrease  of  8c. 
per  ton  from  the  previous  year.  The  concentrates  pro- 
duced during  1921  amounted  to  55,666  dry  tons,  aver- 
aging 21.32  per  cent  copper,  comparing  with  a  grade  of 
16.45  per  cent  copper  made  in  1920. 

The  operating  costs  per  ton  on  concentrating  ore, 
Including  all  fixed,  general  and  maintenance  charges 
for  the  years  1910  to  1921  inclusive,  are  shown  below: 
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The  Marketing  of  Magnesite 

Crude,  Caustic  Calcined  and  Dead-Burned  Material  Sold — Domestic  Industry  Greatly 
Stimulated  by  the  War  —  Principal  United  States  Production  from  California  and 
Washington  —  Chief  Consumption  in  the  East  in  Refractory  and  Cement  Trade 

By  R.  W.  Stone 

Assistant  State  Geologist,  Harrisburg,  Pa. 


MAGNESITE  is  a  little  known  but  important  non- 
metallic  mineral.  As  an  article  of  commerce  it 
is  used  by  comparatively  few  industries  and 
they  may  rarely  see  it  in  the  raw  or  crude  state.  The 
mineral  is  a  magnesium  carbonate,  composed  largely  of 
magnesium  oxide  and  carbon  dioxide.  The  oxide  is 
used,  the  gas  is  wasted.  As  the  gas  forms  nearly  50 
per  cent  of  the  weight,  and  is  easily  removed  by  heating. 
the  rock  is  burned  at  the  mine  to  save  expense  in 
shipping. 

Magnesite  occurs  in  two  distinct  forms,  amorphous 
and  crystalline.  Amorphous  magnesite,  the  common 
form,  is  a  fine-grained,  compact,  white  or  cream-colored 
mineral;  it  has  concoidal  porcelaneous  fracture,  and  is 
hard  to  scratch  with  a  knife;  it  is  usually  found  in  veins 
or  masses  in  serpentine.  The  deposits  in  California, 
Mexico,  Venezuela,  and  Greece  are  of  this  type.  Crys- 
talline magnesite  resembles  medium  to  coarse-grained 
marble,  and  occurs  as  replacement  masses  in  metamor- 
phosed limestone,  dolomite  or  associated  sediments.  The 
principal  deposits  of  this  class  are  in  the  State  of 
Washington,  Quebec,  Austria,  and  Czechoslovakia. 

Magnesite  has  two  principal  uses:  as  a  refractory 
lining  for  metallurgical  furnaces,  and  as  a  plastic  mate- 
rial for  floors  and  walls  of  buildings.  It  is  put  on  the 
market  in  two  forms,  dead-burned  and  caustic  calcined. 

Dead-burned  magnesite,  or  refractory  calcines,  is  the 
better  known  and,  so  far,  the  most  used.  It  is  em- 
ployed in  grain  form  to  make  the  bottom  of  open-hearth 
steel  furnaces  and  as  brick  for  lining  furnaces  and 
converters  used  in  making  steel  and  copper,  and  in 
rotary  kilns.  The  consumption  for  these  purposes  may 
have  reached  its  peak,  because  of  changes  in  processes 
and  the  introduction  of  substitutes  for  magnesite. 

Caustic  calcined  magnesite  is  used  for  the  manufac- 
ture of  oxychloride  or  Sorel  cement.  The  use  of  mag- 
nesite cement  for  floors  and  as  interior  and  exterior 
wall  plaster  is  growing  in  this  country  and  has  an 
unlimited  market  to  develop.  Other  uses  of  caustic 
calcines  are  for  pipe  and  furnace  covering,  molded  into 
sinks,  bowls,  and  other  sanitary  fixtures,  for  light  car- 
bonate, and  other  minor  products. 

Magnesite  in  the  dead-burned  form  is  used  by  manu- 
facturers of  refractory  products,  in  plants  east  of  St. 
Louis,  and  in  the  caustic  form  by  manufacturers  of 
oxychloride  cement  in  this  same  region  and  on  the 
Pacific  Coast.  Much  of  the  dead-burned  magnesite  used 
in  the  eastern  United  States,  however,  is  imported  from 
Europe.  Before  mining  in  Washington  came  to  a  stand- 
still in  December,  1920,  the  crude  magnesite  was  being 
converted  into  synthetic  ferromagnesite  at  the  mine, 
and  at  the  peak  of  production  in  California  practically 
all  the  raw  stock  was  calcined  before  marketing. 

The  chief  markets  for  dead-burned  magnesite  are  the 
steel  plants  between  Baltimore  and  Chicago  and  for 
caustic  magnesite  the  larger  cities  of  the  eastern  United 
States  and  the  Pacific  Coast. 


The  consumption  of  magnesite  in  the  United  States 
has  had  a  wide  annual  range  in  the  last  ten  years,  but 
in  normal  times  approximates  300,000  short  tons  stated 
in  terms  of  crude  material.  Consumption  is  production 
plus  imports,  as  there  are  no  exports. 

360,000r 


Magnesite   production  of  Washington,   California   and 
the  United  States  and  imports  1910  to  1921 

The  following  table,  taken  from  "Mineral  Resources 
of  the  United  States,"  gives  the  domestic  production 
and  the  imports  converted  to  the  equivalent  in  the 
crude  form. 

TABLEI.     CRUDE  MAGNESITE  CONSUMED  IN  THE  UNITEDSTATES 

1911-1921  IN  SHORT  TONS. 

Percentage 
Domestic  Of  Imports 

Year  Production  Imports  Total     To  Total 

1911    .  ....  ...  9,375      270.098  279,473         97 

1912 10,512      268,309  278,821  96 

1913 9,632      347,428  357,060         97 

1914  .     .  .    .         11,293      256.988  268.281  96 

1915 30,499      102,913  133,412         77 

1916 154,974        93,885  248,859         38 

1917 316,838        38.208  355,046  II 

1918         231,605        43,530  275,135         16 

1919       156,226        25,321  181,547         14 

1920  303,767        63,110  366,877         17 

1921 47,904        67,569  115,473         58 

The  accompanying  diagram  shows  very  clearly  the 
small   domestic   production  and  heavy   imports   up  to 
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1  * •  1 4 .  the  greatly  increased  output  in  both  California 
and  Washington  during  the  war.  the  precipitous  decline 
of  imports  when  ocean  shipping  was  restricted,  and 
lastly  the  partial  recovery  of  imports  and  marked  de- 
cline of  domestic  production  since  1920. 

The  minimum  consumption  was  in  1915  when  imports 
were  cut  off.  owing  to  the  European  War,  and  in  1919, 
when  the  steel  industry  was  stagnant.  Consumption 
peaks  were  1913.  a  normal  pre-war  year  before  imports 
were  reduced;  1917.  the  year  of  war-peak  production; 
and  1920,  representing  the  post-war  partial  recovery  of 
business. 

In  1922  very  little,  if  any,  magnesite  is  being  mined 
in  this  country  for  refractory  purposes.  The  steel 
plants  in  California  may  be  using  local  magnesite  but 
the  big  steel  centers  in  the  Eastern  States  are  using 
Austrian  magnesite. 

Chemical  and  Physical  Requirements 
Variable 

Crude  Magnesite. — It  is  customary  to  ship  crude  mag- 
nesite in  bulk  and  in  lump  form.  It  should  be  free  from 
country  rock  and  other  impurities.  For  calcining  in 
shaft  kilns,  the  rock  is  used  in  lumps  but  for  proper 
treatment  in  a  rotary  kiln  it  is  pulverized.  Manufac- 
turers of  Epsom  salts  and  other  chemicals  require  crude 
magnesite  in  lumps  ranging  from  4  to  14  in.  in  size 
because  they  find  that  lump  material  dissolves  best  in 
their  solution  tanks.  Some  users  of  crude  magnesite 
believe  that  they  should  have  white  ore  but  those  who 
have  studied  the  question  find  that  iron  in  quantities 
which  stains  the  ore  rather  deeply  does  not  injure  their 
products. 

Caustic  Calcined. — No  very  definite  limits  can  be  set 
for  the  chemical  composition  of  caustic  calcined  mag- 
nesite. Magnesium  oxide  content  ranges  from  72  to 
90  per  cent,  lime  from  2  to  6  per  cent,  silica  from  3  to 
15  per  cent,  and  ignition  loss  from  1  to  15  per  cent. 
It  has  been  found  impossible  to  make  fixed  limits  for 
maximum  percentage  of  any  impurity,  for  with  the 
possible  exception  of  active  or  free  lime,  no  impurity 
exerts  a  decided  effect  on  the  oxychloride  cement  reac- 
tion. The  value  of  magnesite  in  an  oxychloride  cement 
accordingly  cannot  be  determined  from  chemical  com- 
position. The  ordinary  specifications  for  size  of  plastic 
calcined  magnesite  are  97  per  cent  through  a  100-mesh 
D  and  75  per  cent  through  a  200-mesh  screen, 
although  greater  fineness  is  sometimes  desirable.  Color 
is  held  to  be  an  object  by  some  users,  but  if  the  color 
is  not  deeper  than  deep  cream,  it  is  doubtful  whether 
any  difference  in  the  finished  cement  product  can  be 
distinguished  when  compared  with  a  cement  made  from 
pure  white  magnesite.  Pure  white  ore  ordinarily  com- 
mands a  premium  and  very  dark  plastic  calcined  mag- 
nesite is  usually  somewhat  cheaper  than  the  white  or 
light  cream  material. 

Caustic  calcined  magnesite  should  not  be  exposed  to 
moist  atmosphere  for  a  long  time  before  use,  for  it 
will  I'.  ng  quality. 

/<<<!//  Humid. — As  its  name  implies,  dead-burned 
magni  ert,   has   no  reactive  property  with  its 

chloride.  Its  function  is  simply  to  resist  heat  and 
ba.su     |lu\.  -lore,    in    theory    at    least,    any    im- 

purities which  tend  to  decrease  its  refractoriness  are 
undesirable.  Too  much  silica  is,  of  course,  bad.  But 
curiously,   U  dead-burned  calcines  are  entirely  free 

from  silica,  or   iron,  or  lime,  they  are  almost  useless 


to  the  trade,  at  least  in  the  present  technologic  pro- 
cesses. Without  these  impurities  they  will  neither  frit 
together  into  grains  in  the  calcining  kiln  nor  will  they 
bond  together  into  brick.  Therefore,  although  they  all 
tend  to  reduce  the  refractoriness,  small  quantities  of 
silica,  iron  and  lime,  perhaps  8  to  14  per  cent  of  the 
total  volume,  are  necessary  to  form  the  bond  which 
results  in  the  "grain"  formation  in  the  kiln.  They 
form  fusible  slags  and  hold  the  refractory  magnesium 
oxide  together. 

Austrian  Product  Hitherto  Accepted  as 
Most  Satisfactory 

Up  to  the  present  time,  Austrian  magnesite  has  been 
generally  accepted  as  the  most  satisfactory  refractory 
magnesite.  In  crude  form  it  carries  about  4  per  cent 
of  iron  and  alumina  sesqui-oxides,  2  to  3  per  cent  silica, 
and  I  to  14  per  cent  calcium  oxide.  As  it  takes  about 
2.2  tons  of  crude  to  make  1  ton  of  dead-burned,  these 
percentages  are  doubled  in  the  calcined  product.  As 
practically  all  American  magnesite  has  a  low  percentage 
of  iron,  the  principal  producer  of  magnesite  for  refrac- 
tory purposes  mixed  enough  iron  ore  with  the  crude 
magnesite  to  bring  the  content  of  iron  and  alumina  in 
the  calcines  up  to  about  7  per  cent. 

Dead-burned  magnesite  for  use  in  the  refractories 
trade  must  be  low  in  silica  (maximum  7.5  to  8  per  cent) 
and  low  in  lime  ( 1.5  to  3  per  cent).  The  material  must 
have  practically  no  loss  on  ignition  and  show  no  shrink- 
age on  heating  up  to  3,000  deg.  F. 

Grain  magnesite  to  be  used  in  open-hearth  steel  and 
copper  furnaces  should  be  nodular  and  not  over  ;  in. 
in  diameter;  it  may,  though  it  does  not  always,  command 
a  slight  premium  over  dead-burned  magnesite  in  lump 
form. 

There  are  no  market  requirements  regarding  the 
allowable  percentages  of  impurities,  or  of  moisture.  The 
price  is  not  influenced  by  size  or  shape  of  particles. 
A  mixture  of  sizes  ranging  from  approximately  \  in. 
to  extremely  fine  particles  is  preferred  to  material  which 
is  either  all  fine  or  all  coarse. 

Producers  Rarely  Ship  Less  Than  Carloads 
In  both  the  refractories  and  plastic  trade,  little  mag- 
nesite leaves  the  producer's  plant  in  less  than  carload 
lots.  The  minimum  carload  is  about  20  tons  and  there 
is  no  maximum  excepting  size  of  cars  or  about  50  tons. 
Lots  smaller  than  carloads  are  handled  by  jobbers  at 
consumption  centers. 

There  are  no  premiums  and  penalties  provided  for  in 
payment  for  purchases,  nor  tolerances  in  weighing  and 
analysis  of  magnesite  for  refractories,  although  some 
orders  specify  maximums  and  minimums  in  chemical 
composition.  Terms  are  usually  30  days  net.  When 
magnesite  is  to  be  used  for  chemical  purposes,  a  pre- 
mium or  penalty  for  magnesium  oxide  content  is  some- 
times allowed.  A  I -per  cent  increase  in  magnesium 
oxide  contest  over  the  specified  limit  is  frequently  al- 
lowed a  50-c.  premium;  and  there  may  be  a  correspond- 
ing penalty  if  magnesium  oxide  Is  reduced. 

Sampling  of  Crude  Lump  Difficult 
Standard  sampling  methods  are  used  and  the  quality 
is  judged  from  analyses  or  tests  and  appearances.  There 
are  no  standard  tolerances.  The  sampling  of  crude 
lump  magnesite  by  the  buyer  is  decidedly  difficult  and 
it  is  doubtful  if  any  is  done  regular!]  and  satisfactorily. 
The  chemical  manufacturer  judges  quality  largely  by 
the  behavior  of  the  material  in  his  solution  tanks. 
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Plastic  calcined  magnesite  is  sampled  by  taking  small 
quantities  from  many  packages  in  a  shipment,  mixing, 
and  making  tests  on  the  mixed  sample.  Chemical  an- 
alysis is  sometimes  made,  but  most  reliance  is  placed 
on  physical  tests  of  oxychloride  cement  made  from  the 
sample.  Standard  tests  for  plastic  calcined  magnesite 
should  shortly  be  developed  by  a  committee  of  the  Amer- 
ican Society  for  Testing  Materials. 

Dead-burned  magnesite  is  sampled  and  analyzed  by 
standard  methods.  Quality,  however,  is  judged  by  ap- 
pearance as  well  as  from  analyses. 

Mode  of  Shipment  Varies 

Crude  magnesite  is  shipped  in  lump  form,  either  in 
box  cars  or  open-top  cars.  Plastic  calcined  magnesite 
preferably  is  shipped  in  paper  bags,  paper-lined  burlap 
sacks,  containing  150  lb.  each,  and  in  paper-lined 
barrels.  Some  calcined  magnesite  is  shipped  from  the 
Pacific  Coast  in  bulk  in  box  cars  to  grinding  plants  in 
the  Central  and  Eastern  States.  The  ground  magnesite 
is  later  packed  in  sacks  of  150  lb.  with  or  without 
paper  lining.  Dead-burned  magnesite  is  ordinarily 
shipped  in  bulk  in  box  cars.  Water  does  not  damage 
this  material.  If  in  grain  form,  it  is  sometimes  or 
usually  shipped  in  bags  containing  200  lb. 

Foreign  calcined  magnesite  always  arrived  in 
sacks,  and  for  some  time  after  foreign  shipments 
ceased,  steel  works  continued  to  ask  for  dead-burned 
magnesite  shipped  in  sacks,  because  so  many  sacksful 
was  the  customary  measurement  among  the  men  using 
grain  magnesite  in  furnace  bottoms.  The  steel  works, 
however,  became  reconciled  to  using  domestic  magnesite 
shipped  in  bulk. 

Some  specify  a  minimum  carload  at  80,000  lb.,  and 
to  secure  the  commodity  rate  on  the  railroad  the  mate- 
rial is  released  to  a  valuation  of  $10  per  ton.  The 
maximum  carload  is  50  tons,  or  the  limit  of  car  capa- 
city. For  local  shipments  in  California,  cars  of  30  tons 
may  be  shipped. 

Insurance  Not  Customary 

In  general,  magnesite  is  never  insured  except  against 
loss  at  sea.  Plastic  calcined  magnesite  is  not  ordinarily 
insured  in  transit.  Damage  is  done  sometimes  by  a 
leaky  car  roof  but  carriers  promptly  allow  claims  for 
such  damage. 

Magnesite  is  quoted  on  a  fixed  price  per  ton.  Usual 
terms  are  net  cash  thirty  days  from  date  of  invoice. 
Most  of  the  plastic  calcined  magnesite  shipped  from 
California  is  sold  on  a  sight  draft  basis.  In  some  cases 
thirty  or  forty-five-day  trade  acceptances  are  allowed. 
Jobbers  and  local  dealers  sell  small  lots  on  more  lenient 
terms,  but  little  long-term  business  is  handled  by  the 
producer. 

Less  Than  Twenty  Years  Supply  in  Washington 
and  California  at  1920  Production  Rate 

The  State  of  Washington  could  produce  dead-burned 
magnesite  sufficient  for  the  steel  industry,  and  Wash- 
ington and  California  could  supply  the  caustic  calcines 
for  the  magnesite  stucco  and  flooring  industries,  at  the 
1920  rate  of  production,  for  comparatively  few  years. 
That  is,  these  states  have  the  ore,  and  their  mines  and 
quarries  have  the  capacity  to  meet  the  needs  possibly 
for  less  than  twenty  years,  if  this  country  continued 
to  consume  magnesite  as  fast  as  in  1920  and  relied 
wholly  on  the  domestic  supply. 

Normally  almost  no  magnesite  leaves  the   mines  in 


the  crude  condition.  Marketing  problems  pertain, 
therefore,  only  to  caustic  and  dead-burned  magnesite. 
Caustic-burned  magnesite  has  the  entire  United  States 
for  its  market.  Probably  California  and  the  Chicago 
district  use  more  magnesite  for  stucco  and  flooring  than 
other  parts  of  the  country,  with  the  New  York-Phila- 
delphia district  ranking  third.  Pacific  Coast  magnesite 
takes  care  of  the  Western  and  Central  States,  and  even 
secures  business  in  New  York  and  other  eastern  cities. 
The  Atlantic  Coast,  however,  has  received  calcined  mag- 
nesite from  Greece  for  many  years.  Importations  from 
Greece  were  discontinued  in  1916  but  resumed  in  No- 
vember, 1920.  An  American  firm  operating  in  Vene- 
zuela brought  2,300  tons  in  the  eastern  market  in  Sep- 
tember, 1920,  and  1,100  tons  in  December,  1921.  It  is 
only  natural,  in  view  of  the  low  ocean  rate  and  high 
cost  of  transcontinental  freight,  that  the  Eastern  States 
should  buy  foreign  magnesite.  Indeed,  the  producers  of 
domestic  magnesite  would  seem  to  be  fortunate  in  hav- 
ing so  much  of  the  United  States  for  an  exclusive 
market. 

The  market  for  dead-burned  magnesite  is  a  very  dif- 
ferent matter.  The  steel  industry  is  the  large  consumer, 
which  means  that  the  principal  market  is  east  of  the 
Mississippi  River  and  north  of  a  line  through  the  mouth 
of  the  Ohio. 

Steel  Industry  Using  Dead-Burned  Magnesite 
from  Europe 

Until  1917,  the  refractory  trade  had  been  supplied 
with  magnesite  from  Austria  and  Hungary.  Then, 
under  necessity,  magnesite  from  our  Western  States 
and  from  Canada  was  used.  The  price,  of  course,  rose. 
As  a  result  efforts  were  made  to  find  a  cheaper  substi- 
tute and  sintered  dolomite  was  employed  as  a  refractory 
lining  for  metallurgical  furnaces.  The  steel  industry  is 
now  using  dead-burned  European  magnesite  as  it  did 
before  the  war,  paying  about  $28  to  $30  f.o.b.  cars  Bal- 
timore, Md.  The  plant  that  produced  most  of  the  do- 
mestic dead-burned  ferromagnesite  during  the  latter 
part  of  the  war  has  been  closed  since  Dec.  31,  1920, 
presumably  for  lack  of  orders  at  the  price  asked.  It  is 
believed  by  some  that  if  for  any  reason  the  price  of 
dead-burned  magnesite  should  be  materially  increased 
over  that  paid  now  for  Austrian  grade,  the  steel  indus- 
try would  discontinue  the  use  of  magnesite  and  sub- 
stitute sintered  dolomite.  Of  course,  a  sufficient 
reduction  in  price  of  the  domestic  material  would  put  it 
again  on  the  market. 

Dead-burned  magnesite  used  in  the  refractories  trade 
has  no  special  marketing  problems  because  of  the  phy- 
sical and  chemical  character  of  the  material.  It  is 
not  injured  by  exposure  to  weather  and  large  stocks 
can  be  held.  Practically  all  of  the  dead-burned  mag- 
nesite consumed  in  this  country  is  sold  by  a  few  of  the 
larger  refractories  companies,  as  the  American  Refrac- 
tories Co.,  General  Refractories  Co.,  Harbison-Walker 
Co.  and  Stowe-Fuller  Co. 

On  the  other  hand,  plastic  calcined  magnesite  is 
handled  on  a  retail  basis  through  building-supply  agen- 
cies, and  as  the  material  deteriorates  with  age  it  cannot 
be  stocked  for  long  but  must  practically  be  made  to 
order. 

Before  the  war  the  price  of  Austrian  crude  magnesite 
per  short  ton  delivered  on  our  Atlantic  seaboard  was  $9 
to  $10,  and  Grecian  crude  was  generally  valued  at  a 
little  more  than  $10.  California  crude  magnesite  was 
about  $8   a  ton  at  the   mines.     The  average  price   of 
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European  calcined  magnesite  was  about  $16.25  a  short 
ton,  and  dead-burned  Austrian  magnesite  sold  as  low 
as  $15.75  f.o.b.  docks  at  Philadelphia,  and  $15.60  f.o.b. 
New  York. 

In  1921,  according  to  the  United  States  Geological 
Survey,  the  average  value  per  ton  of  all  crude  magnesite 
sold  or  treated  in  California  was  $10.65.  The  price  as 
marketed  was  variable  and  much  higher.  Most  of  the 
product  was  sold  in  the  calcined  form  and  the  price 
varied  with  the  color,  whether  lump  or  ground,  whether 
packed  in  paper-lined  barrels  or  shipped  in  bulk,  and 
on  the  size  of  the  order. 

The  market  report  published  in  the  Engineering  and 
Mining  Journal-Press,  July  8,  1922,  was  as  follows: 

Magnesite — Crude,  $8@$12  per  ton.  High-grade  caustic 
calcined,  lump  form,  $30@$45  per  ton.  Plastic  calcined, 
$45@$50  in  barrels,  carload  lots,  f.o.b.  California  points. 
Atlantic  seaboard,  $60. 

Dead-burned  Austrian  grains,  $30  per  ton,  f.o.b.  Balti- 
more, Md. 

Quality  Figures  in  Selling  Plastic  Calcines 

Although  crude  magnesite  is  sold  largely  on  a  price 
basis,  the  quality  enters  into  the  sale  of  plastic  calcines. 
A  product  which  experience  has  shown  to  be  uniformly 
of  higher  quality  than  the  current  average  of  commercial 
materials  can  usually  secure  a  premium  over  such 
products.  The  current  price  for  calcined  plastic  mag- 
nesite, ground  and  packed  in  bags,  is  between  $43  and 
$47  per  short  ton,  f.o.b.  producer's  plant.  Packages  are 
included  and  are  not  returnable  for  credit.  These  prices 
are  for  high-grade  material  of  superior  physical  prop- 
erties. Lower  prices  may  be  obtained  on  inferior  mate- 
rial. Contracts  of  500  to  1,000  tons  will  take  a 
reduction  of  $1  to  $2  a  ton  from  the  above  prices, 
depending  on  size  of  contract.  California  producers 
who  have  a  long  haul  to  the  railroad  and  must  shut 
down  during  the  rainy  seasons  when  roads  are  bad 
may  make  price  concessions  in  order  to  move  the  max- 
imum quantity  of  material  just  before  the  shut-down. 

Prices  Normally  Fluctuate  Little 

Under  normal  conditions  there  are  no  great  fluctua- 
tions in  the  price  of  magnesite.  Less  than  carload 
quantities  sell  for  a  slight  advance  over  carloads.  The 
demand  for  the  material  is  not  affected  by  the  period 
of  the  year.  The  use  of  magnesite  refractories  in  the 
steel  industries  has  no  seasonal  fluctuations,  and  as 
oxychloride  cement,  the  form  in  which  most  plastic 
calcines  is  used,  can  be  supplied  in  freezing  weather, 
the  demand  for  it  is  only  slightly  seasonal. 

Dead-burned  magnesite  has  been  imported  from  Aus- 
tria for  many  years,  and  calcined  magnesite  from 
Greece.  The  following  table  shows  the  quantity  of 
magnesite  imported  in  recent  years: 

TABU    II      IliONaBTTE  IMPORTED  FOR  CONSUMPTION  IN    THE 
UNITED  STAT]  B   1914-1921 

. Cnulf ■  CalcinM   (n 

Vc»r                                                               T..n»           Value  T..nn  Vila* 

1914                                                              19,334        $54,677  121.  BI6  11,121.114 

I»I5                                                                   41.764         2)5.140  26.'»74  2  (2.07 1 

l»l»                                                                   7'.   M  ,         (,14.447  1.261  204.18? 

•  *> '  7                                                              50,277         2)2,105  3,<>65  212,601 

I'l"                                                                     5.452         105.255  11.041  S24.022 

"■»                                                                6. HI         105.111  'J47I  270.721 

I'JO                                         55. ',41         406.204  14.770  173.16) 

l»2l                                                              11,993         -.25.452  6.7H0 

This    gives    total    imports    of    58,781    short    tons    in 

1921,  valued  at  $776,384.     The  origin  of  these  imports 

as  reported   by   the   Bureau   of   Foreign   and   Domestic 

merce,    Department    of    Commerce,    is    shown    in 

Table  III  on  thy  opposite  page. 


This  table,  however,  is  somewhat  misleading  for  most 
of  the  magnesite  credited  to  Italy,  although  shipped 
from  Trieste,  originated  at  Radenthein,  Austria,  and 
that  shipped  from  Germany  was  mined  in  Austria  or 
Czechoslovakia.  Magnesite  imported  from  Netherlands 
was  either  from  Austria  or  Greece  originally. 

Domestic  and  Foreign  Magnesite 
Compared 

Probably  there  is  no  physical  difference  between  the 
crude  white  Californian  and  Grecian  magnesite  for  plas- 
tic purposes.  With  calcined  material,  however,  it  is 
presumed  that  California  magnesite  calcined  in  a  rotary 
kiln  with  pyrometric  control  is  better  conditioned  than 
any  other  plastic  calcines. 

There  is  very  little  difference  in  quality  between 
Washington  and  Austrian  magnesite  for  refractories. 
It  has  been  claimed  that  where  records  have  been  kept 
in  the  steel  and  copper  industries,  costs  of  magnesite 
have  always  been  lower  when  the  Austrian  was  used. 
This  may  have  been  true  when  compared  with  Canadian 
magnesite  or  with  the  early  domestic  product,  but  I 
doubt  if  any  appreciable  difference  could  be  recognized 
by  an  impartial  observer  between  the  quality  of  stay- 
ing power  of  the  dead-burned  magnesite  made  in  Wash- 
ington in  1920  and  the  Austrian.  The  fact  that  the 
iron  occurs  naturally  in  the  Austrian  ore  and  was 
synthetic  in  the  Washington  product  and  therefore 
regulated  to  the  proper  amount  is  immaterial,  as  is 
also  probably  the  slight  difference  in  silica  content. 

Standards  for  Plastic  Calcines  Developed 

To  round  out  this  article  it  seems  fitting  that  a 
statement  be  included  concerning  advances  being  made 
in  the  method  of  calcining  and  in  standardizing  the 
product.  The  Northwest  Magnesite  Co.  co-operated 
with  the  Berkeley  Station  of  the  U.  S.  Bureau  of  Mines 
in  a  laboratory  investigation  of  different  methods  of 
calcining.  The  Bureau  of  Standards  has  made  numer- 
ous experiments  in  calcining  magnesite,  using  a  minia- 
ture electric  furnace.  The  National  Kellastone  Co.  has 
been  studying  to  improve  calcining  practice  in  a  rotary 
kiln  at  Porterville,  California,  and  the  American 
Mineral  Production  Co.  has  built  special  kilns  for  this 
purpose  near  Valley,  Wash. 

The  following  statement  regarding  specifications  is 
from  a  recent  letter  by  H.  F.  Wierum,  general  manager 
of  the  American  Mineral  Production  Co.,  of  Valley, 
Wash. : 

"The  chemical  requirements  for  plastic  calcines  are, 
within  certain  limits,  of  very  little  consequence.  As  burned 
by  this  company,  the  only  detrimental  effect  of  such  im- 
purities as  silica  and  lime,  is  the  lowering  of  the  percentage 
<>f  MgO.  It  is  perhaps  fully  in  place  here  to  state  that 
this  company  was  the  first  company  to  point  out  plainly 
the  fact  that  lime  is  detrimental  only  when  it  exists  as 
the  oxide.  When  the  crude  magnesite  is  calcined  at  a 
temperature  far  below  that  at  which  the  calcium  carbonate 
is  decomposed,  any  lime  that  was  present  in  the  crude  rock 
as  carbonate,  still  existing  as  carbonate  in  the  calcines,  is 
as  inert  and  free  from  chemical  action  as  so  much  silica. 
Marble  dust,  as  you  doubtless  know,  is  a  favorite  ingredient 
of  many  oxychloride  mixtures,  and  this  fact  helped  us 
greatly  in  convincing  the  flooring  and  stucco  people  that 
whatever  small  quantities  of  lime  may  be  present  in  our 
plastic  calcines  are  harmless.  Recently,  however,  this  very 
vital  fact  has  been  recognized  by  a  great  many  producers, 
and  efforts  arc  being  made  to  calcine  within  the  limits  of 
temperatures  which  leave  the  lime  present  as  carbonate. 

"It  is  not  exaggerating  to  say  that  one  of  the  main 
reasons  why  magnesite  composition  products,  such  as  mag- 
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nesite  flooring  and  stucco, 
found  such  little  favor  for  so 
long  a  time,  was  that  no  two 
shipments,  even  when  from  the 
same  mine  and  the  same  cal- 
cining kilns,  could  be  counted 
upon  to  act  the  same,  or  to  be 
uniform.  This  was  because 
sometimes  more  and  some- 
times less  of  the  rock  was 
always  overburned  or  under- 
burned,  according  to  the  eye 
or  the  whim  of  a  burner; 
therefore  when  this  company 
started  to  make  absolutely  uni- 
form calcines,  and  designed 
entirely  different  kilns  with 
this  end  in  view,  it  is  not  sur- 
prising that  the  idea  of  regul- 
ating both  time  and  tempera- 
ture of  calcining  to  a  nicety 
found  favor  and  is  now  being 
adopted  by  many  prominent 
producers. 

"The  calcines  now  being 
produced  by  us  are  made  under 
absolutely  uniform  and  un- 
varying conditions.  Every 
carload,  every  ton,  it  might 
almost  be  said  every  sack  of 
calcines  produced,  is  made 
from  rock  of  the  same  analy- 
sis and  the  same  size,  calcined 
at  temperatures  which  do  not 
vary  15  deg.  C.  and  for  periods 
which  do  not  vary  15  minutes 
from  pre-determined  condi- 
tions. 

"In   view   of   all   the    above, 
both  producers  and  consumers 
are  now  working  together  very 
heartily  toward  a  set  of  phy- 
sical   specifications    to    govern 
shipments,    which    will     com- 
pletely do  away  with  the  nec- 
essity    of    chemical     analysis. 
All    details    have    not    as    yet 
been  agreed  upon,  but  certain 
producers  are  represented  on  a 
committee     which     is     slowly 
working  toward  agreement  on 
all    points.      So    far   we    have 
about  agreed  on  the  following: 
First,  on  a  typical  stucco  mix 
containing   not   more    than    18 
per   cent   of   calcines    and   not 
less  than  12*  per  cent,  and  the 
balance   consisting   almost  en- 
tirely of  sand  of  different  fine- 
ness and  a  little  asbestos,  the 
shrinkage    or    expansion    shall 
not   be    greater    than    plus    or 
minus  A   of  1  per  cent  in  48 
hr.    after   setting,    or   plus   or 
minus  tViv  of  1  per  cent  after 
full  maturity.  Second,  that  the 
modulus    of    rupture    shall    be 
not  less  than  550  lb.  in  24  hr. 
After   final    set,    and    not   less 
than  1,000  lb.  seven  days  after 
final  set,  and  that  it  shall  be 
greater  at  three  months  than 
at  seven  days,  and  greater  at 
one  year  than  at  three  months. 
Third,  the  tensile   strength  at 
24   hr.    age   shall    be   not   less 
than  300  lb.  to  the  square  inch, 
and   not   less   than    500   lb.   at 


seven  days.  Fourth,  that  the  effect  of  water  shall 
be  such  that  three  periods  of  12  hr.  each,  during 
which  samples  shall  be  continuously  sprayed  with  water 
equal  to  the  hardest  rain,  separated  by  two  periods  of 
12  hr.  each  of  drying  in  normal  air,  shall  not  reduce  the 
modulus  of  rupture  more  than  60  per  cent,  tested  imme- 
diately after  the  third  soaking  while  still  containing  the 
maximum  amount  of  water,  and  that  upon  thorough  drying 
in  normal  air  and  temperature  such  samples  shall  recover 
their  strength  up  to  at  least  80  per  cent  of  their  original 
strength  measured  fourteen  days  after  setting.  Fifth,  the 
setting  time  is  usually  specified  to  be  about  as  follows : 
The  initial  set  to  occur  in  not  less  than  one  hour  and  not 
more  than  four  hours,  and  the  final  set  to  occur  in  not  less 
than  two  hours  and  not  more  than  six  hours. 

"These   specifications  are  not  as  yet  fully  agreed   upon, 
or  adopted,  largely  because  flooring  manufacturers  do  not 
use   anything  like   the   mixture   quoted   above,   and   cannot 
draw  any  intelligent  conclusions   from  tests  of  such  mix- 
tures.    They   demand    (and   I   am  one  who   is   heartily   in 
accord  with  the  demand)  tests  on  mixtures  which  approach 
as  nearly  as  possible  mixtures  used  by  them,  and  this  com- 
pany is  adopting  this  principle  in  its  shipments  to  flooring 
people,  making  tests  wherever  possible,  on  the  exact  mix- 
tures which  are  to  be  used  by  the  consignee,  or  where  this 
is  not  possible,  making  tests  on  typical   flooring  mixtures 
when  the  calcines  are  to  be  used  for  flooring,  and  on  typical 
stucco  mixtures  when  the  calcines  are  to  be  used  for  stucco. 
Conditions  Governing  Tests  Yet  to  Be  Agreed  Upon 
"Another    point    which    is    not    fully    settled,   but    which 
probably   soon   will   be,  is   the   matter   of   conditions  which 
shall  govern  the  making  of  tests,  such  as  temperature  of 
the  atmosphere,  humidity,  and  altitude.     These  are  really 
difficult  to  govern;  for  instance,  if  a  set  of  twelve  test  bars 
is  laid  on  an  iron  plate  where  the  temperature  of  the  room 
is   70   deg.   and   if  a   so-called   'setting  pat'   is   laid   in   the 
same   room  on  a   glass  plate  covered  with   oiled   paper,   it 
has   been   found    repeatedly  that   the   time   of  both    initial 
and  final  sets  may  vary  25  or  30  per  cent  as  between  the 
test  bars  and  the  setting  pat,  as  measured  by  the  Gillmore 
needles.     Again,  it  is  proposed  that  the  curing  of  test  bars 
and  briquettes  shall  be  done  between  the  temperatures  of 
60  and  80  deg.  F.     Frequently  we  find  a  difference  of  25 
per  cent  in  both  tensile  strength  and  modulus  of  rupture, 
as  between  these  two  extremes  of  temperature;  and  to  make 
matters  worse,  in  case  the  temperature  of  the  curing  room 
should  happen  to  go  to  90  deg.  or  95  deg.,  which  is  some- 
times difficult  to  prevent  on  warm  summer  days,  it  is  found 
that  results  will  be  as  much  as   100  per  cent  higher   than 
the  same  test  mixes  would  show  at  65  deg.  F. 

"All  these  and  many  other  matters  are  being  thrashed 
out,  and  it  is  hoped  to  secure  a  thoroughly  reliable  set  of 
specifications  by  which  the  excellence  of  any  sample  of 
magnesite  can  be  accurately  and  scientifically  measured 
and  stated.  We  have  gone  far  toward  this  goal  already, 
and  consumers  certainly  appreciate  the  improvement, 
little  or  no  talk  is  now  heard  of  the  chemical  analysis 
required  of  a  plastic  calcine.  Consumers  want  only  to 
know  how  strong  it  is,  how  quick  it  will  set,  how  much  it 
will  shrink  or  expand,  and  how  resistant  it  is  to  water, 
and  these  things  we  are  giving  them  within  very  narrow 
limits  of  error  already. 

Differences  in  Calcination 
"The  behavior  of  the  California  magnesite,  which  is 
amorphous  like  the  Grecian,  is  very  different,  when  it 
comes  to  calcine,  from  the  behavior  of  the  Washington 
magnesite,  which  is  crystalline.  Nine  hundred  to  1,000 
deg.  C.  does  not  seem  to  impair  the  setting  quality  of  the 
amorphous  magnesite,  whereas  any  temperature  above 
750  deg.  C.  practically  destroys  the  setting  quality  of  the 
Washington  crystalline  magnesite.  Consequently  the  method 
of  treatment  best  suited  to  each  variety  cannot  be  compared. 
The  time  during  which  magnesite  is  subjected  to  heat  has 
a  very  important  bearing  upon  the  setting  quality  and 
strength,  upon  the  resultant  calcines,  and  also  upon  the 
water  resistance. 

"If  tests  now  being  made  by  this  company  are  successful, 
it  is  hoped  to  provide  a  method  whereby  the  actual  activity 
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of  the  MgO  contents  of  any  calcines  can  be  accurately 
measured  and  compared.  Before  attention  was  paid  to  the 
fine  points  of  calcining,  nearly  all  shipments  were  found 
to  contain  certain  proportions  of  both  dead-burned  and 
under-burned  material,  and  as  these  proportions  varied,  so 
did  the  strength  and  activity  of  the  calcines  vary  in  the 
formation  of  magnesium  oxychloride.  It  frequently  hap- 
pened that  a  calcine  showing  by  a  chemical  analysis,  say, 
88  per  cent  of  MgO  would  not  make  nearly  so  strong  a 
cement  as  some  other  calcine  showing  but  70  per  cent  of 
MgO.  This  was  because  a  greater  proportion  of  the  latter 
was  active,  and  it  has  been  found  that  it  is  possible  to 
calcine  the  crude  in  such  a  manner  that  all  of  the  MgO 
present  as  such  will  be  active.  This  is  but  another  instance 
of  the  totally  wrong  conclusions  that  can  be,  and  in  fact 
that  were  for  many  years,  drawn  from  chemical  analyses, 
and  if,  as  we  hope,  it  is  going  to  be  possible  to  state  accu- 
rately just  how  active  a  certain  calcine  is,  it  will  surely  be 
a  great  step  forward. 

"Even  this,  however,  without  certain  qualifying  data, 
might  be  misleading  because  the  water-resisting  quality  of 
a  calcine  by  no  means  necessarily  follows  the  chemical 
activity  in  the  formation  of  oxychloride. 

"You  can  readily  see  from  all  the  above  that  we  have 
undertaken  a  highly  technical,  extremely  interesting,  and 
very  important  development  in  our  efforts  to  reduce  the 
oxychloride  cement  industry  to  a  scientific  and  reliable 
basis.  We  feel  that  this  is  the  only  way  of  increasing  the 
usefulness  of  this  most  important  cement,  and  thereby 
increasing  its  consumption. 

"Not  to  leave  the  question  of  the  potentialities  of  the 
business  altogether  untouched  upon,  I  might  say  that  in 
the  year  1921  over  40,000  houses  were  covered  with  niatr- 
nesite  stucco,  in  the  east  and  middle  west,  and  that  approx- 
imately 36,000  tons  of  plastic  magnesite  were  consumed  in 
the  oxychloride  cement  business  in  America.  The  co- 
operation between  producers  and  consumers  and  the  marked 
improvement  in  the  scientific  treatment  of  the  industry  is 
having  its  inevitable  effect,  and  we  confidently  look  for- 
ward to  a  time  not  many  yeais  hence  when  the  production 
and  consumption  of  plastic  magnesite  will  greatly  surpass 
the  production  and  consumption  of  dead-burned." 

Need  of  Perfecting  Calcination  Methods 
Here,  in  the  present  writer's  opinion,  is  the  situa- 
tion. The  market  for  dead-burned  magnesite  is  not 
likely  to  increase  much  and  may  decrease.  On  the 
other  hand,  the  market  for  plastic  calcined  magnesite 
can  be  extended  tremendously.  There  would  seem  to 
be  no  limit  to  the  demand  that  might  be  created  for 
magnesite  as  a  covering  for  exterior  and  interior  walls 
and  floors  of  buildings.  A  demand  can  be  developed, 
however,  only  on  a  standardized  and  dependable  article. 
Mr.  Wierum.  as  shown  above,  Max  Y.  Seaton,  technical 
director  of  the  National  Kellastone  Co.  and  C.  S.  Malt  by. 
of  San  Francisco,  are  especially  active  in  working 
toward  the  desired  goal. 

The  domestic  producer  of  plastic  calcined  magnesite 
has  a  large  part  of  the  United  States  as  uncontested 
market  anyway,  and  I  believe  should  compete  BUi 
fully  in  the  rest  of  the  country  'the  Atlantic  Coast  |  oil 
a  quality  basis  when  the  dependability  of  the  domestic 
product  fs   recognized   by   the   consumers.      This  i 

an  be  brought  about  by  perfecting  the  method  of 

calcining.     When  that    is  done  and   the  product    is  thor- 
oughly   reliable,    the    marketing    of    magnesite    will    be 
than  now. 
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Activity  in  Metal  Mining  Increases 
in  Nevada 

The  mines  of  Nevada,  especially  the  silver  mines, 
showed  increased  activity  during  the  first  six  months 
of  1922,  according  to  V.  C.  Heikes,  of  the  U.  S.  Geolog- 
ical Survey.  The  copper  mines  are  just  again  becoming 
productive,  the  zinc  mines  and  most  of  the  lead  mines 
are  at  a  low  ebb,  but  the  silver  mines  and  "many  of 
the  gold  mines  are  rapidly  returning  to  a  normal  output. 
In  1921  the  value  of  the  metal  output  was  $12,137,536. 
which  is  less  than  the  value  in  any  year  since  1905. 

The  gold  mined  in  Nevada  decreased  from  $3,566,728 
in  1920  to  $3,312,757  in  1921.  The  production  of  gold 
in  Nevada  has  steadily  decreased  since  1910,  and  no 
increase  in  the  state  output  is  expected  in  1922,  as 
many  of  the  mines  have  been  idle  half  the  year.  Mining 
in  the  Tonopah  district,  which  produced  gold  valued  at 
$999,094  in  1921,  has  improved  steadily  since  the  labor 
strike  in  1921,  and  several  companies  have  increased 
their  ore  reserves.  The  quantity  of  gold  obtained  from 
copper  ore  will  probably  be  greater  in  1922.  as  the 
mines  at  Ely  were  preparing  for  active  operations  in 
May.  The-  shipments  of  gold  ore  from  Goldfield  in- 
creased considerably,  especially  from  the  Silver  Pick 
lease,  on  Red  Top  ground,  and  a  larger  gold  output  was 
expected  from  the  Round  Mountain  and  Battle  Moun- 
tain placers.  Mining  and  mill  building  have  progressed 
at  Virginia  City,  but  in  May  several  of  the  producing 
properties  stopped  development  work  below  the  Sutro 
tunnel.  At  Gold  Circle  the  mill  of  the  Elko  Prince 
Mining  Co.  was  destroyed  by  fire,  but  a  new  mill  is 
planned  for  the  Big  Chief  mine. 


Selenium  and  Tellurium  Increase 
Efficiency  of  Gasoline 

Authoritative  reports  from  the  laboratories  of  the 
General  Motors  Co.  give  information  that  by  the  em- 
ployment of  selenium  oxychloride  or  diethyl  telluride 
the  efficiency  of  a  given  amount  of  gasoline  can  be 
doubled,  according  to  the  Journal  of  the  Franklin 
Institute.  The  data  have  been  obtained  by  Midgley  and 
Boyd.  The  tellurium  compound  was  the  most  efficient, 
and  is  especially  advantageous  in  eliminating  the 
"knock"  developed  when  a  motor  is  laboring  on  a  grade. 

Victor  Lenker  states  that  if  only  one-hundredth  of 
1  per  cent  should  be  used  in  gasoline  the  amount  of 
tellurium  required  for  the  gasoline  used  at  present  in 
the  I'nited  States  will  be  1,500  tons.  In  1920  it  was 
ascertained  that  without  further  plant  equipment  the 
country  could  produce  only   a  little  over  60  short  tons. 

It  will  be  necessary  to  find  new  sources  of  tellurium 
and  also  of  selenium  if  these  materials  are  to  be  ex- 
tensively employed  A  very  Important  point  will  be  the 
sanitary  problems,  which  apparently  have  not  yet  been 

considered.       Selenium    and    tellurium    compounds    are 
mostly  qUte  poisonous. 


Reserves  of  Fluorspar  Vre  Limited 

K    B.  LadOO,  mineral  technologist  of  the  U.  S.  Bureau 

of  Mines,  recently  ipent  a  month  in  the  southern  Illinois 

and  western  Kentucky  Buorspar  field.     The  outstanding 

feature    of    the    fluorspar    situation    is    that    our    known 

are    low,   and.    unless    new    deposits    are   found. 

fluorspar  will  be  verj  d  expensive  within  a 

few  years.     The  development   of  possible  substitutes   is 
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Mineral  Resources  of  Cuba 

Iron,  Manganese,  Chromite  and  Other  Ores  Occur  on  the  Island  —  Existence  of  Low-Grade 
Copper  Deposits  Suggested  —  Indications  of  Petroleum  Are  Widespread 

By  Eduardo  Suarez  Murias 


COMPARATIVELY  LITTLE  is  known  about 
Cuba's  mineral  resources,  despite  its  excellent 
geographical  position.  This  is  due  mainly  to 
defectiveness  of  its  mining  laws,  political  unrest,  and 
lack  of  interest  on  the  part  of  the  government. 

Cuba  forms  part  of  a  geosyncline  over  2,000  kilo- 
meters long,  which  extends  southeastwardly  to  and 
including  the  island  of  Porto  Rico.  Its  general  direction 
is  noticeably  parallel  to  the  chains  of  mountains  of 
southern  Mexico  and  Central  America. 

Beyond  a  few  reconnaissances  of  a  superficial  char- 
acter, little  attention  has  been  given  to  the  study  of  the 
country's  geology.  A  geologic  sketch  made  over  forty 
years  ago  mentioned  small  areas  of  Paleozoic  ground  in 
Pinar  del  Rio  and  Santa  Clara  provinces.  Triassic 
slates  and  Jurassic  limestoaes  are  moderately  extensive, 
particularly  in  Pinar  del  Rio.  Tertiary  strata,  chiefly 
limestones,  predominate.  Great  upheavals  occurred  in 
the  early  Tertiary,  accompanied  by  extensive  invasions 
of  magma,  which  issued  along  wide  crevasses  many 
kilometers  in  length,  in  some  places  piling  itself  up 
several  hundred  feet  into  small  chains  of  mountains  and 
in  others  rising  but  little  above  the  general  level  of  the 
country,  in  most  localities  overflowing  the  adjacent  ter- 
ritory in  streams  of  variable  fluidity,  as  the  resulting 
topography  attests.  Thus  it  was  that  the  country, 
parallel  to  its  main  axis,  was  divided  into  alternating 
belts  of  igneous  and  sedimentary  rocks,  subsequent 
depositions  having  further  contributed  to  this  sub- 
division. 

Intense  folding  and  faulting  are  characteristic  of  the 
early  Tertiary,  Jurassic,  and  Triassic  strata,  observed 
wherever  railroad  and  highway  cuts,  underground  work- 
ings and  natural  exposures  have  made  visible  the  strati- 
graphical  conditions  of  the  subsoil.  A  major  system  of 
faults  runs  parallel  to  the  main  axis  of  the  country,  with 
numerous  minor  faults  at  angles  to  it.  The  presence  of 
most  delicate  folding  in  Jurassic  limestones,  as,  for 
instance,  near  Cabezas,  Pinar  del  Rio,  denotes  the  exist- 
ence of  long  periods  of  dynamic  stresses  ages  before  the 
Tertiary  upheaval. 

Most  of  the  various  types  of  igneous  rocks  are  basic — 
namely,  serpentinized  peridotites,  diorites,  gabbros  and 
the  like,  intruded  by  dikes  of  andesite,  basalt,  and  other 
rocks.  The  less  abundant  acid  rocks  are  found  mainly 
in  Santa  Clara  and  Oriente  provinces  as  granites, 
trachyte,  rhyolite,  obsidian,  and  others. 

Extensive  deposits  of  limonite  are  found  in  the 
Province  of  Pinar  del  Rio,  specularite  in  Havana  (Isle 
of  Pines),  magnetic  iron  in  Matanzas,  limonite  in 
Camaguey,  and  limonite  and  hematite  on  the  northern 
and  southern  coasts,  respectively,  of  Oriente.  The  de- 
posits in  this  last  province  have  been  worked  for  years. 
At  present  they  are  being  exploited  by  a  subsidiary  of 
the  Bethlehem  Steel  Co.  The  annual  output  fluctuates 
considerably.  For  several  years  prior  to  1914  about 
1,500,000  tons  was  shipped  from  them  to  the  United 
States.  Ores  from  the  southern  coast  run  approximately 
55  per  cent  iron,  7  per  cent  silica,  i  per  cent  phos- 
phorus, and  *  per  cent  sulphur ;  those  from  the  northern 


coast  are  characterized  by  the  presence  of  about  1.98 
per  cent  of  nickel  and  chromium  combined  and  a  low 
phosphorous  content,  about  0.06  per  cent,  as  well  as  by 
their  loose  earthy  texture.  This  ore  is  put  through  a 
process  of  dehydration  and  nodulization  before  it  is 
shipped.  The  nodules  thus  formed  run  55  per  cent  iron, 
15  per  cent  alumina,  and  4  per  cent  silica.  The  ore 
reserves  in  Oriente  alone  exceed  3,000,000  tons,  which, 
with  the  estimated  contents  of  the  remaining  occur- 
rences in  Cuba,  makes  a  total  of  approximately  4,000,000 
tons.  The  deposits  of  Pinar  del  Rio,  Havana  (Isle  of 
Pines),  Matanzas,  and  Camaguey  have  never  been 
exploited. 

Oriente  Thus  Far  Only  Manganese  Producer 

Manganese  occurs  in  Pinar  del  Rio,  Santa  Clara,  and 
Oriente,  and  although  exploration  work  has  been  done  in 
these  three  provinces,  Oriente  has  been  the  only  pro- 
ducer so  far,  particularly  during  the  war.  Practically 
all  Cuban  manganese  is  furnace  ore,  and  production  has 
always  required  an  active  market  to  make  it  pay, 
because  the  ore  is  of  a  disseminated  character  and  trans- 
portation facilities  are  inadequate.  The  ore  is  mostly 
pyrolusite,  and  usually  occurs  with  limestone.  The 
reserves  in  Oriente  are  estimated  at  1,000,000  tons. 
With  the  exception  of  a  small  mine  where  chemical  ore 
is  produced,  all  operations  ceased  soon  after  the  war. 
The  ordinary  run  of  the  Cuban  ore  analyses  about  39 
per  cent  manganese,  12  per  cent  silica,  and  somewhat 
less  than  1  per  cent  of  phosphorus. 

Chromite  is  widely  distributed  in  the  provinces  of 
Matanzas,  Camaguey,  and  Oriente,  deposits  of  less  im- 
portance also  being  found  in  Havana.  It  occurs  in 
serpentinized  peridotites  as  magmatic  segregations. 
Little  has  been  done  so  far  toward  developing  this 
mineral.  Interest  in  it  was  first  aroused  in  1917,  and 
chiefly  in  the  beginning  of  1918  when  the  United  States 
Government  sent  a  commission  to  investigate  reported 
manganese  and  chromite  deposits  in  the  West  Indies. 
With  the  termination  of  the  war  the  price  of  chromite 
fell  rapidly,  and  the  work  started  in  various  localities 
gradually  ceased.  The  ore  is  fine  grained  to  granular, 
with  spotted  and  solid  bodies  intermingling.  From 
results  thus  far  obtained  it  appears  reasonable  to  expect 
that  an  average  grade  of  45  per  cent  chromic  oxide 
should  be  obtainable  at  the  various  deposits  by  means  of 
concentration.  Based  on  the  abundance  of  outcrops  and 
the  workings  at  Matanzas,  Camaguey,  and  Oriente,  the 
reserves  of  marketable  ore  may  be  placed  at  half  a 
million  tons. 

Copper  Occurs  in  All  Provinces 

Indications  of  copper  are  found  in  numerous  localities. 
Exploration  work  has  been  done  in  all  six  provinces, 
and  so  far  good  results  have  been  obtained  in  Pinar  del 
Rio  and  Oriente,  where  outcrops  are  more  numerous  and 
promising.  The  El  Cobre  copper  mine,  in  the  Sierra  del 
Cobre,  Oriente,  which  at  present  is  shut  down,  has  been 
in  operation  since  1830.  The  mineral  occurs  in  tuff 
intruded   by   andesite    dikes,   the    mineralizing   agents. 
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This  sierra  and  the  Sierra  Maestra,  largely  made  up  of 
diorites,  syenites,  granites,  and  limestones,  occupy  the 
southern  portion  of  Oriente,  extending  to  the  sea. 
Many  outcrops  and  several  interesting  prospects  are 
found  in  these  mountains.  Among  other  more  important 
factors  which  retard  the  proper  exploration  of  them  may 
be  mentioned  the  relative  inaccessibility  of  the  whole 
region,  a  series  obstacle  for  small  mining  enterprises. 

The  known  copper  showings  in  the  northern  part  of 
Oriente,  Camaguey,  Matanzas,  and  Havana  provinces,  all 
in  basic  rocks  and  in  many  occurrences  of  magmatic 
origin,  are  less  attractive,  but  they  are  nevertheless 
worthy  of  investigation.  As  a  type  of  this  kind  of 
mineralization,  consideration  may  well  be  given  to  the 
zones  of  Canasi  (Havana)  and  Cardenas  (Mantazas). 
Here  are  found  tabular  bodies  of  red  oxide  of  copper, 
originally  magmatic  segregations  of  sulphides,  ranging 
from  over  a  few  feet  to  over  100  ft.  long  (Canasi),  and 
from  a  few  inches  to  a  few  feet  in  thickness.  The  sur- 
face being  an  accidental  section  through  these  masses 
of  serpentinized  rocks,  it  is  logical  to  assume,  in  view  of 
the  genetic  relations  of  these  orebodies,  that  many  more 
lie  in  depth  scattered  through  the  serpentine;  further- 
more, that  small  amounts  of  copper  may  be  thoroughly 
disseminated  throughout  the  serpentine.  The  latter 
seems  to  have  been  proven  at  Canasi,  where  analyses  of 
country  rock  chosen  at  random  in  crosscuts  in  a  pros- 
pect have  shown  about  1  per  cent  copper,  and  where  a 
small  tabular  orebody  was  found  in  a  small  shaft  sunk 
near  a  rather  large  outcrop.  The  existence,  therefore, 
of  important  low-grade  deposits  readily  suggests  itself. 

The  Province  of  Pinar  del  Rio  has  become  noted  in 
Cuba  as  a  cupriferous  territory  through  the  discovery 
the  exceptionally  rich  Matahambre  mine  nine  years  ago 
and  through  the  prospecting  that  followed.  The  ore  at 
this  mine  has  the  appearance  of  a  breccia,  in  which  chal- 
copyrite  is  the  material  cementing  fragments  of  slate 
from  the  shattered  country  rock  along  a  fault.  This 
cementation  occurred  simultaneously  with  considerable 
replacement.  Similar  conditions  obtain  in  many  other 
localities  among  the  hills  of  this  province;  but  instead 
of  chalcopyrite  predominating  in  these  other  deposits, 
the  mineralization  consists  almost  exclusively  of  an 
intimate  mixture  of  cubanite  and  pyrite,  not  susceptible 
of  mechanical  concentration  beyond  perhaps  8  per  cent, 
and  requiring  the  application  of  metallurgy  to  make 
them  pay  under  present  conditions.  Matahambre  ore 
concentrates  to  about  22  per  cent  copper  besides  yield- 
ing whole  cargoes  of  shipping  ore  assaying  20  per  cent 
and  over  of  copper. 

Besides  this  type  of  ore  formation,  there  are  occur- 
rances  of  magmatic  segregation  both  in  lenses  and 
porphyritically  in  diorites  at  La  Palma,  and  again  in 
lenses  ten  miles  inland  from  La  Esperanza,  especially  in 
the  neighborhood  oi  La  Constancia  mine. 

pyrites,  Lkad,  Silver,  cold,  and 
Othkr  Minerals  Found 

Iron  pyrites  is  abundant  in  the  provinces  of  Pinar  del 
Rio,  Havana,  Matanzas,  and  Santa  (Lira,  where  the 
Davison  Sulphur  &  Phosphate  Co.  is  developing  an 
important  deposit  in  the  mountains  north  of  Cienfuegos, 
which    occurs    in    metamorphosed    Un  In    the 

vicin  intrusions,  the  mine  being  equipped  for 

an  output  o    500  tons  per  day. 

Occurrences  of  argentiferous  lead  are  found  in  Pinar 
del  Rio  and  Oriente,  as  well  as  of  barytas;  also  of 
blende   in    Oriente.      Graphite    and    silver-bearing    an- 


timony are  found  in  Havana  (Isle  of  Pines).  Argentite 
and  other  silver  minerals  are  reported  from  a  certain 
locality  near  Bayamo,  Oriente,  and  gold  has  been  mined 
intermittently  for  many  years  in  this  province,  near 
Holguin,  from  parallel  veins  about  2  ft.  thick  which  are 
said  to  run  $10  per  ton.  Auriferous  quartz  veins  occur 
near  Trinidad,  Santa  Clara.  Light  gray  marble  is  being 
quarried  at  the  Isle  of  Pines,  and  colored  marble  occurs 
at  various  places  in  Pinar  del  Rio. 

Indications  of  Petroleum  Widespread 

Gas  emanations,  oil  seepages,  pitchpools,  asphalt  veins 
and  deposits  are  relatively  common  occurrences.  Nearly 
all  of  these  showings  are  found  north  of  the  main  axis  of 
the  country  from  one  end  to  the  other,  assuming 
greater  frequency  and  abundance  in  certain  localities,  as, 
for  instance,  in  the  Province  of  Matanzas.  Both  foreign 
and  Cuban  capital,  but  mainly  the  latter,  has  been 
engaged  in  drilling  the  last  eight  years,  and  most  of  the 
work  has  been  done  in  Havana,  where  about  forty  wells 
have  been  drilled;  three  wells  have  been  put  down  in 
Matanzas,  four  in  Pinar  del  Rio,  and  six  in  Santa 
Clara. 

Efforts  to  find  oil  in  Cuba  were  made  twenty  and  even 
forty  years  ago,  but  on  a  much  smaller  scale.  Geologic 
conditions  have  been  generally  ignored.  A  good  deal  of 
the  drilling  has  taken  place  in  serpentine,  following 
surface  indications  and  keeping  close  to  centers  of 
population.  Secondary  deposits  have  thus  been  found  in 
igneous  rocks,  as  at  Bacuranao,  Havana,  and  Motembo, 
Santa  Clara.  At  the  former  place  100,000  bbl.  of  25-deg. 
Be.  asphalt-base  oil  has  been  obtained  in  the  last  few 
years  from  wells  drilled  in  ten  acres  of  ground,  from  a 
depth  of  1,000  ft.  In  the  gas  region  of  Motembo,  where 
six  wells  have  been  drilled,  a  secondary  deposit  consist- 
ing of  64-deg.  Be.  naphtha  has  been  discovered  at 
depths  between  675  and  1,200  ft.  This  product  is  color- 
less, transparent,  and  scented.  About  100,000  gal.  has 
been  marketed  so  far  for  use  in  place  of  gasoline.  Only 
showings  of  oil  have  been  found  in  Pinar  del  Rio,  and 
small  amounts  so  far  of  28-deg.  B6.  oil,  rich  in  lubri- 
cants have  been  found  at  Cantel  and  of  heavy  oil  at 
Sabanilla,  both  in  Matanzas  and  about  50  km.  apart. 

Cuban  asphalt  is  usually  of  high  grade.  It  has  been 
worked  at  various  times  in  a  desultory  fashion  in  Pinar 
del  Rio,  Havana,  Matanzas,  and  Santa  Clara,  the  most 
important  work  having  been  done  in  the  first  and  last 
mentioned  provinces  by  an  English  and  a  Cuban  concern 
respectively.  The  only  work  done  at  present  is  at 
Mariel,  Pinar  del  Rio.  Great  quantities  of  high-grade 
asphalt  are  found  at  the  bay  of  Cardenas, 

Opinions  vary  greatly  as  to  the  possibility  of  discover- 
ing important  oil  deposits  in  Cuba.  It  max  be  said 
that  whatever  results  have  been  obtained  have  been  due 
entirely  to  wildcatting.  The  larger  oil  companies  have 
occasionally  sent  men  in  the  last  eight  years  to  study 
geologic  conditions,  and  it  may  be  said  that  only 
recently  has  any  real  interest  been  shown,  a  supposed 
subsidiary  of  the  Standard  Oil  Co.  having  started  drill- 
ing operations  at  Taco  Taco,  Pinar  del  Rio.  The  first 
well  is  down  3,000  ft.,  and  it  is  said  it  will  be  carried  to  a 
depth  of  4,000  ft. 

The  belief  that  eventually  commercial  deposits  will 
be  discovered  is  gradually  gaining  acceptance,  and  as 
indications  have  been  found  over  an  area  of  8.000  square 
miles,  it  is  logical  to  assume  that  the  right  conditions 
tor  the  accumulation  of  oil  are  bound  to  prevail  some- 
where within  that  territory. 
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Assay  of  By-Products  of  Gold 
Reduction  Works 

By  John  Watson  " 

White  Precipitate  or  Hydrates.  This  material  forms 
in  the  extractor  boxes,  very  often,  where  gold  is  being 
precipitated  from  solution  by  zinc.  Its  composition 
varies  considerably  at  different  mines  under  varying 
conditions.  In  some  cases,  it  is  composed  largely  of 
zinc  hydroxide,  ZnOH2  with  zinc  cyanide.  On  the  City 
and  Surburban  mine,  about  twelve  years  ago,  I  found 
a  ci-eam-colored  precipitate,  from  the  sand  extractor 
boxes,  to  contain  53.47  per  cent  magnesium  carbonate; 
15.36  per  cent  calcium  carbonate,  and  11.93  per  cent  zinc 
hydrate.  Recently  samples  from  the  East  and  West 
Rand  have  been  found  to  contain  38  per  cent  and  39 
per  cent,  respectively,  of  silica,  in  a  very  fine  state  of 
division.  The  material  should  be  thoroughly  dried,  pul- 
verized to  pass  through  a  mesh  of  100  holes  per  linear 
inch,  then  thoroughly  mixed,  average  samples  taken  and 
sealed.  Where  the  precipitate  is  being  sold  to  smelting 
works  the  sampling  is  done  in  presence  of  the  vendor's 
representative. 

For  assay,  three  portions  each  of  .50  A.T.  may  be 
taken,  and  the  average  of  the  three  results  reported. 
The  following  flux  gives,  as  a  rule,  good  results: 

Dry  sodium  monocarbonate      .50A.T.     Litharge I.50A.T. 

Silica   (which    must  be  free  Maize-meal  or  charcoal.      .      .  I0A.  T. 

from  gold  or  silver 50A.T.     Sample 50A.T. 

Borax  (anhydrous) 50  A.  T. 

After  grinding  intimately  together,  in  a  Wedgwood 
mortar,  fuse  in  fire-clay  crucible,  of  ample  size,  until  the 
fusion  is  complete  and  the  melt  quiescent,  when  the  hot 
liquid  contents  are  poured  into  slag-moulds.  Cupella- 
tion  of  the  lead-buttons  and  weighing  of  the  bullion 
beads  are  next  carried  out  in  the  ordinary  way.  Re- 
inquart  with  pure  assay  silver  foil,  adding  2*  times  the 
weight  of  silver  to  the  weight  of  gold  present.  The 
silvery  beads  are  then  flattened  on  a  small  steel  anvil, 
parted  in  dilute  pure  nitric  acid  of  1.21  sp.  gr.,  (1  acid  : 
1  distilled  water) ,  which  should  be  boiling,  or  nearly  so, 
when  the  bead  is  introduced.  In  the  case  of  very  rich 
samples  and  large  beads,  a  further  boiling  in  hot 
stronger  nitric  acid  (1.31  sp.gr.),  until  action  ceases, 
may  be  necessary.  Then  decant,  wash  well  with  hot 
distilled  water,  anneal  in  cups  or  porcelain  crucibles  and 
weigh.  The  following  show  results  of  assays  of  this 
material. 

Vendor  Buyer  Arbitration  Assay 
Sample                                            Oz.                            Oz.  Oz. 

A 63  00  72.80  73.67 

g 183  40  160  60  167  20 

C 505.60  540  60         550  93 

The  silver  contents  of  this  material  vary  on  the  Rand, 
from  about  12  oz.  up  to  72  oz.,  or  more,  per  ton. 

Concentrates.  These  may  be  assayed  by  using  a  some- 
what similar  flux  to  the  above;  but,  it  is  advisable  to 
increase  the  litharge  to  2.50  A.  T.,  the  other  constitu- 
ents being  weighed  out  as  given  above.  Typical  results 
of  concentrate  values  are  as  follows : 


Vendor  \  Buyer  Arbitration  Assay 

Consignment  Oz.  Oz.  Oz. 

4.  13.40  11.80  13    17 

B  11.50  12.30  II    98 

C'. 25.62  23   90  25.63 

The  proportion  of  silver  in  the  gold  bullion  averages 
about  10  per  cent  on  the  Rand,  though  it  varies  some- 
what in  different  districts. 

Pan-Furnace  or  Borax  Slag.  Both  the  Tavener 
furnace  and  "pot-smelting,"  (in  a  reverberatory  fur- 
nace), are  in  use  on  the  Rand.  The  slag  obtained  is 
used  over  again,  in  some  cases;  but,  in  time,  becomes 
refractory  or  so  rich  in  gold  that  it  is  sold  to  a  smelting 
works.  The  following  flux  is  suitable,  as  a  general  rule, 
for  this  material: 

Dry  sodium  carbonate 50  A.T.     Litharge I.  00  A.T. 

Borax  (anhydrous) 35  A.  T.     Maize-meal  or  charcoal...  10A..T 

Silica 35  A.T.     Sample 50  A.T. 

Typical  assay  results,  of  this  material,  are  as  follow: 

Vendor  Buyer  Arbitration  Assay 
Lot                                              Oz.                          Oz.  Oz. 

\  8.67  7.30  8  02 

B   1.70  2.00  I    77 

C 38.20  35.20  35   10 

This  material  may  contain  as  much  silver  as  fine  gold. 
Indeed,  I  have  known  a  case  where  the  silver  content 
was  about  fifteen  times  more  than  the  fine  gold  present. 

Assay  of  Old  Graphite  Crucibles 

In  April,  1911,  I  read  a  paper  on  the  assay  of  old 
plumbago  pots  (see  Jour.  Chem.,  Met.  and  Min.  Soc.  of 
So.  Afr.,  Vol.  XI,  p.  462  et  sq.),  describing  a  method  of 
assay.  In  the  discussion  which  followed,  about  six  or 
seven  other  methods  were  described.  This  material 
has  proved  difficult,  in  the  past,  to  young  or  inexpe- 
rienced   assayers. 

In  preparing  the  sample,  it  should  be  pulverized  fine 
enough  to  pass  through  a  sieve  of  at  least  90  holes  per 
linear  inch  and  should  be  thoroughly  mixed.  Where 
such  pots  (or  crucibles)  have  been  used  for  cyanide 
gold,  the  product  is,  as  a  rule,  brittle;  but  with  mill- 
gold,  malleable  "metallics"  may  be  present  and  should 
be  weighed  and  treated  separately.  In  the  case  of  a 
rich  sample,  three  portions  should  be  weighed  out  of 
.20  A.  T.  each.  If  the  material  is  poor,  portions  of 
.50  A.  T.  may  be  worked  upon.  In  the  former  case,  the 
following  flux  will  be  found  to  give,  as  a  rule,  good 
results,  viz:  Dry  sodium  monocarbonate,  .50  A.  T. ; 
borax  (anhydrous),  .25  A.  T. ;  silica,  .50  A.  T.;  red 
lead,  2.00  A.  T.  The  flux  and  sample-portion,  after 
weighing  out,  are  mixed  intimately  in  a  Wedgwood 
mortar  by  grinding  and  transferred  to  a  fire-clay  cru- 
cible of  ample  size  If  .50  A.  T.  portions  of  the  sample 
are  worked  on,  the  flux  is,  of  course,  increased  propor- 
tionately. Heat  gradually,  at  first,  and  fuse  till  the 
whole  charge  is  quiescent  and  a  good  melt  obtained. 
About  twenty  minutes  at  a  bright  red  heat  is  usually 
sufficient.  Keep  the  slag  from  each  portion,  (after 
separating  from  the  lead  button),  return  to  its  original 
pot  and  re-melt,  adding  a  little  litharge  and  charcoal 
(mixture)    to  act  as  a  "wash."     These   leads  may  be 
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cupelled,  separately,  to  show  what  gold  is  present  in  the 
slag.  The  following  results  show  variations  in  such 
material,  in  actual  cases: 


In  some  cases,  old  plumbago  pots,  ground,  are  used 
as  a  bed  beneath  the  firebrick  lining  of  the  Tavener  or 
pan-furnace.  In  this  case,  the  material  may  become 
still  further  enriched  in  gold  contents.  I  have  known 
such  material  to  assay  130  oz.  fine  gold  per  ton.  When 
such  material  is  sent  as  "old  brick"  to  smelting  works, 
the  assayer  should  be  notified  of  its  presence,  as  old 
plumbago  crucible  requires  special  treatment,  as  above. 


Protecting  Knife  Switches 

By  Roy  H.  Poston 

Where  exposed  knife  switches  are  used,  short  circuits 
caused  by  a  "short"  across  the  live  poles  may  be  avoided 
by  the  use  of  a  block  of  fiber  fastened  to  the  switch  base 
and  inclosing  the  switch  points  and  projecting  above 
them  for  an  inch  or  so.  Holes  are  cut  in  the  fiber  to 
admit  the  switch  points.  Slots  should  also  be  cut  to 
permit  the  switch  to  be  closed. 


Treating  Surface  Residues  for  Gold 

A  large  quantity  of  ore,  formerly  considered  worth- 
less, is  awaiting  treatment  on  the  surface  of  some  of 
the  old  mines  on  the  Rand.  Radical  departure  from 
routine  has  resulted  in  the  development  of  a  method 
for  treating  this  material  at  a  profit,  according  to  the 
South  African  Mining  and  Engineering  Journal,  which 
gives  the  following  account  of  the  process  employed  at 
the  old  May  Consolidated  mine: 

This  mine  was  once  a  high-grade  proposition,  and  its 
outcrop  ore  averaged  over  an  ounce  recovery.  In  due 
course  it  exhausted  more  or  less  its  claim  area,  and 
finally  dropped  out  of  the  running  as  an  independent 
producer,  becoming  merged  in  the  mines  on  its  dip. 
The  known  richness  of  its  ore  led  many  people  to 
attempt  the  treatment  of  the  surface  stuff,  and  all  were 
fairly  successful  in  making  a  profit  from  their  work. 
Previous  to  the  present  owner  taking  over  the  property 
no  fewer  than  three  previous  owners  had  treated  the 
ground  with  satisfactory  results,  and  it  was  reasonably 
vied  that  ground  so  treated  could  not  be  made  to 
give  profitable  results  for  the  fourth  time.  This  is, 
however,  exactly  what  has  happened  in  the  present 
instance.  Incredible  as  it  may  appear,  the  actual  re- 
covery value  of  the  ore  now  being  treated  is  7'  dwt.  out 
of  a  total  estimated  value  of   10  dwt.  per  ton. 

The  plant  consists  of  a  four-stamp  mill.  Natal  type, 
each  stamp  weighing  660  lb.  The  ground  is  collected 
by  boys  and  brought  to  the  mill,  where  it  is  dumped  and 
fed  into  the  mortar-box  in  the  usual  way.  No  amalga- 
mation plat  d  anywhere.  After  leaving  the 
mortar-box    the    pulp    is    run    along    a    short    length    of 

laundi  ■  to  a  table,  over  which  it  passes,  and  from  thence 
through  another  launder  and  again  over  a  sec, ml  table. 

On   r  •   leaTea  behind  it  the  heavy  material  in  the 

form  of  ■  .    idue  falls  Into  a  sump 

and  after  draining  is  deposited  in  heaps  wherevi 

Venn  ibles  are  built  up  in  sections  on  a  frame. 

Thej  are  made  chiefly  of  flooring  boards  with  slightly 

turned-up  and  !  with  nrdinarv   gunny 


sacks,  that  is,  mealie  bags,  to  which  the  concentrates 
adhere.     These  sectional  parts  are  removable   at  will, 
and  two  boys  deal  with   them  as   often   as  they   need 
attention,  as  follows:   after  removal  from  the   frame- 
work on  which  they  lie  they  are  carried  to  a  tank  and 
water  is  soused  over  them  to   remove  their  contents, 
which  latter  sink  to  the  bottom  of  the  tank  and  in  due 
course  are  removed,  bagged  and  sent  to  the  sand-smelting 
works  for  final  treatment.     The  average  value  of  the 
ground  before  milling  is  10  dwt.;  the  average  value  of 
the   residues   after   treatment    is    14    dvrt.,    showing   a 
recovery  value  of  7i  dwt.  per  ton  or  75  per  cent.     The 
whole  secret  of  success  lies  in  the  concentrating  tables. 
The  idea  is  novel  and  is  the  subject  of  an  application 
for  patent  rights  by  the  inventor.     Its  raison  d'etre  is 
somewhat  as  follows:  An  iron  framework  is  first  made 
of  ordinary  2  x  2-in.  angle-iron  bars,  so  erected  as  to 
resemble  when  constructed  nothing  more  than  a  small 
electric  power  standard.     This  is  laid  down  sideways 
so  that  the  difference  in  height  between  the  bottom  and 
the  top  of  the  framework  represents  the  grade  of  fall 
for  the  flowing  pulp.    This  framework  rests  in  turn  on 
two  ,-in.  round  steel  bars  fixed  transversely  to  the  slope 
of  the  framework;  four  small  wheels,  two  at  each  end  of 
the  frame,  form  the  connecting  link  between  it  and  the 
bars.     It  will  be  seen  then  that  the  framework  has  a 
longitudinal    movement   only    along   the    steel    bars    by 
means  of  the  small  wheels.     Movement  is  imparted  to 
the  framework  by  means  of  two  connecting  rods  fixed 
to  it  at  one  end  and  at  the  other  end  to  a  small  wheel 
fixed  on  to  line  shafting  carried  from  the  mill.     The 
whole   of   the   plant    is   run    by   a   Crossley   high-speed 
paraffin  engine,  which  gives  excellent  results  on  a  very 
low  average  oil  consumption.     It  is  particularly  claimed 
for  this  invention  that  it  recovers  fine  gold  as  well  as 
coarse  in  the  concentrates.     Wilfley  tables  were  orig- 
inally tried  here,  but  did  not  give  good  results  in  work- 
ing as  no  fine  gold  was  recoverable  by  this  means.    F'om 
what  has  been  stated  above  regarding  the  nature  of  the 
ground  to  be  treated,   it   is  seen   that   the  pre-ence  of 
impurities  of  many   kinds   made  ordinary   methods   im- 
practicable.    If  copper   plates  are   used,   the   sulphuric 
acid  and  other   impurities   in  the  ore  attack  the  plates 
Coal  scours  the  mercury  and   causes   it   to   run   off  the 
plates.      In   the   cyanide   tanks   coal    and    ashes   prevent 
proper  cyanidation   of   the   gold,    while  the   presence   of 
acids  adds  to  the  disadvantages  incurred.    The  ordinary 
methods  of   adding   lime     etc.,   are    useless    to   overcome 
the   deleterious   elements   present,   and   consequently   the 
routine  of  ordinary  practice  is  inapplicable.     All  these 
things  have  been  tried  and  have  invariably  failed  to  re- 
cover the  gold. 

The  success  of  the  new  method  is  i's  own  justifica- 
tion, and  the  fail  that,  no  matter  what  the  foreign 
elements  in  the  ore  treated,  the  recovery  of  the  gold  in 

the  concentrates  is  sure,  makes  it  especially  applicable  to 
the  extraordinary  conditions  prevailing  as  regards  these 

old  deposits.  It  may  be  further  pointed  out  that  the 
gunny  sack  or  mealie  bag  is  preferable  to  blanketing  or 
COrduny  as  a  means  of  retaining  the  concentrate. 


Haulage  Facilities  at  Quiney  Smelter 

Concrete  floors  and  rubber-tired  trucks  have  been 
adopted  for  all  haulage  at  the  l)uincy  smelter,  in 
northern  Michigan,  instead  of  steel  rails  and  cars.  The 
drier  for  the  chemical  laboratory  is  a  simple  plate 
warmer  installed  in  a  concrete  safe. 
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New  Legislation  Needed  to  Remedy 
Abuse  by  Standard  Oil  Monopoly 

Federal  Trade  Commission  Says  Standard  Interests 

Dominate  Oil  Business  of  the  Country — 

Dissolution  Under  Sherman  Law 

Is  Not  Effective 

The  Federal  Trade  Commission  has  sent  to  Congress 
a  report  on  conditions  in  petroleum  in  Wyoming 
and  Montana.  This  report  summarizes  the  important 
facts  developed  through  an  inquiry  into  the  conditions 
in  those  states  made  pursuant  to  a  complaint  of  the 
Montana  State  Railway  Commission  regarding  gasoline 
prices. 

The  margins,  between  the  wholesale  and  retail  gaso- 
line prices  at  numerous  points  in  Montana,  ranged  from 
5  to  10c.  per  gallon,  but  these  unusually  large  margins 
were  in  all  cases  obtained  only  by  the  smaller  retailers. 
The  wholesale  and  retail  prices  of  the  large  market- 
ing companies  were  usually  identical  at  points  taking 
the  same  freight  rates,  and  changes  in  price  were  made 
by  them  at  practically  the  same  time.  No  evidence  was 
found,  however,  which  indicated  a  conspiracy  among 
these  large  companies  to  fix  prices. 

Although  the  prices  of  high-grade  crude  petroleum 
were  lower  in  Montana  and  Wyoming  than  in  any  other 
crude-producing  states  in  the  country,  the  refinery 
prices  of  gasoline  and  kerosene  were  much  higher  than 
at  Mid-Continent  refineries.  The  Midwest  Refining  Co. 
is  owned  by  the  Standard  Oil  Co.  (Indiana)  and  pro- 
duces more  than  90  per  cent  of  the  gasoline  and  kerosene 
refined  in  the  entire  Rocky  Mountain  territory.  The 
Midwest  Refining  Co.  also  charges  higher  prices  for 
gasoline  shipped  into  Montana  and  adjoining  Rocky- 
Mountain  states  than  for  shipments  made  in  states 
adjacent  to  the  Mid-Continent  oil  field. 

The  unsatisfactory  situation  in  Montana  and  adja- 
cent Rocky  Mountain  states  is  evidently  due,  says  the 
report,  to  the  fact  that  the  oil  trade  in  this  region  is 
practically  monopolized  by  Standard  Oil  interests.  The 
producer  of  crude  petroleum  and  the  consumer  of  gaso- 
line are  both  at  the  mercy  of  the  Standard.  This 
monopolistic  position  was  perfected  in  1920  and  1921, 
when  the  Standard  Oil  Co.  (Indiana)  secured  control 
of  the  Midwest  Refining  Co.  and  acquired  a  one-half 
interest  in  the  Sinclair  Pipe  Line  Co.,  and  the  Sinclair 
Crude  Oil  Purchasing  Co.  Sinclair  interests  have  re- 
cently obtained  important  leases  in  the  Teapot  Dome 
of  the  Salt  Creek  field  in  Wyoming.  Standard  com- 
panies now  dominate  every  branch  of  the  petroleum 
business  of  the  entire  Rocky  Mountain  region. 

The  conditions  in  other  sections  of  the  country  are 
not  radically  different  from  those  in  the  Rocky  Moun- 
tain region.  Today  the  entire  country  is  divided  into 
eleven  Standard  gasoline  marketing  territories  in  which 
a  Standard  marketing  company  is  the  dominating  fac- 
tor and  in  which  there  is  no  real  competition  between 


the  various  Standard  units.  This  monopolistic  situa- 
tion is  possible  under  the  terms  of  the  Standard  Oil 
dissolution  decree,  by  which  the  different  Standard 
companies  are,  for  legal  purposes,  supposed  to  be 
strangers  to  each  other,  but,  there  is,  as  is  generally 
known,  an  interlocking  stock  ownership  in  the  differ- 
ent organizations  which  has  perpetuated  the  very  mon- 
opolistic control  which  the  Court  sought  to  terminate. 
The  Commission  is  of  the  opinion  that  this  situation 
cannot  be  effectually  remedied  by  existing  laws  and 
that  adequate  relief  can  only  be  secured  through  addi- 
tional legislation.  It  recommends,  therefore,  that  Con- 
gress pass  a  law  prohibiting  common  stock  ownership 
in  corporations  which  have  been  members  of  a  combin- 
ation dissolved  under  the  Sherman  law. 


Drill  Runners  in  Oil  Fields  Averaged 
$1.14  Per  Hour 

The  best  paid  employee  in  the  oil  industry  in  the 
United  States  is  the  drill  runner.  His  wages  during 
1920  averaged  $83.90,  according  to  statistics  just  is- 
sued by  the  U.  S.  Department  of  Labor.  The  figures 
are  based  on  a  study  of  representative  plants  in  the 
principle  centres  of  the  industry. 

The  customary  hours  of  work  at  the  wells  and  on 
the  pipe  lines  ranged  from  eight  to  twelve  per  day  and 
at  the  refineries  from  eight  to  thirteen.  Forty-five 
per  cent  of  the  employees  at  wells,  43  per  cent  on  pipe 
lines,  and  65  per  cent  at  refineries  worked  not  more 
than  eight  hours  per  day;  76  per  cent  at  wells,  77  per 
cent  on  pipe  lines,  and  96  per  cent  at  refineries  not 
more  than  nine  hours;  while  85  per  cent  at  wells,  99 
per  cent  on  pipe  lines,  and  99  per  cent  at  refineries 
worked  not  more  than  ten  hours. 

The  accompanying  table  shows  the  average  full-time 
hours  per  week  and  average  earnings  per  hour  in  the 
leading  occupations: 

AVERAGE  WAGES  PAID  IX  OIL  FIELDS 


Occupation 

Drillers 

Drillers'  helpers  and  cleanout  helpers 


Laborers,  roustabouts  and  connection  r 

Pumpers  and  engineers 

Tool  dressers 


PIPE   LINES 

Engineers  and  pumpers 

Firemen 

Gaugers,  deliverymen,  and  oil  r 

Laborers,  roustabouts    

Line  walkers 

Telegraph  operators .    


P.EFINERIES 

Engineers  and  chillermen 

Firemen  and  assistant  engineers      .. 

Pumpmen 

Stillmen 

Stillmen's  assistants,  chargers  and  headers-up. 

Boilermakers  

Boilermakers'  helpers 

Laborers      .  . 

Machinists 

Pipe  fitters 

Pipe  fitters'  helpers    


Average 

full  time 

Average 

hours 

earnings 

per  week 

per  hour 

73  6 

$1. 140 

59.7 

.683 

57.7 

.651 

57.7 

.589 

62  5 

582 

78  6 

934 

57  2 

749 

55.7 

.701 

58.9 

.775 

54.7 

.528 

62,5 

.584 

56.0 

.676 

55.3 

811 

53.6 

.756 

53.6 

.789 

54  2 

.905 

53.6 

.799 

48.1 

.991 

47.6 

.741 

49.7 

.575 

48  5 

.905 

49.4 

.855 

48.8 

.685 

202 


Engineering  and  Mining  Journal-Press 


Mine  Fans  and  Ventilation 
Practical  Mine  Ventilation.  By  J.  It- 
Robinson.  5Jx8J  in.;  225  pp.  Pub- 
lished by  J.  R.  Robinson,  6,027  Jenkins 
Arcade  Building,  Pittsburgh,  Pa. 
Mine  ventilation  has  too  often  been 
treated  from  the  point  of  view  mainly 
of  mine  gases  and  of  distribution  of 
air,  and  the  matter  of  production  of 
air  pressure  has  been  left  to  the  manu- 
facturer. A  few  pretty  pictures  of  fans 
have  lightened  the  text  of  many  former 
volumes  on  this  subject,  but  the  author, 
not  being  a  fan  expert,  satisfied  him- 
self, or  rather  tried  to  rest  satisfied, 
with  the  most  meager  details  regarding 
the  originating  means  for  ventilation, 
notwithstanding,  it  is  true,  several 
pages  on  steam  jets,  furnaces  and  the 
trompe,  which  are  wholly  inadequate 
means  of  inducing  an  air  current. 

This   book   gives   the  fan   its   appro- 
priate place  without  in  any  way  being 
a  catalogue  of  types.     It  supplies  cal- 
culations in  connection  with  the  selec- 
tion of  fan  size  that  will  be  of  value  to 
any  reader  who  has  to  ventilate  mines. 
Interesting    among   his   remarks    are 
those  on  the  correction  of  friction  of  air. 
Giving  Atkinson's,  Fairley's  and   Mur- 
gue's   coefficients    (k)    as  0.0000000217, 
0.00000001  and  0.000000009  respectively, 
Mr.   Robinson  adds:  "These  coefficients 
are    the   result   of   experience   and   are 
practical,  but  they  can  be  used  only  by 
those  who  have  a  wide  experience  and 
knowledge    of    mining    conditions.      It 
will    be    observed    that    Atkinson's    co- 
efficient  is   nearly  2i    times    Murgue's, 
and    unless    the    engineer    has    a    wide 
experience    he    does    not    know    which 
coefficient  to  use  on  the  particular  mine 
that  is   the   subject  of  the  calculation. 
The  author  has   had  some  mines  come 
under  his  observation   wherein  the  co- 
efficient    A- =  0.000000069     and     others 
where  the  coefficient  =  0.000000006,  the 
last  figure  being  less  than  10  per  cent 
of    the    former.       The    coefficient    A:  = 
0.000000006  will  apply  to  airshafts  that 
are  well  lined." 

The  book  clearly  shows  the  disad- 
vantage of  having  a  fan  ill-fitted  to  the 
mine  conditions.  This  is  an  important 
subject,  and  little  has  been  written 
about  it.  It  is  fully  time  to  get  books 
written  by  manufacturers  of  fans  to 
supplement  those  the  authors  of  which 
mine  engineers,  professors  and  theo- 
rists. The  point,  of  view  is  one  that 
cannot  be  neglected  with  safety.  Too 
often  the  manufacturer  of  mine  equip- 
ment fails  to  publish  what  he  knows 
about  the  practical  problems  of  the 
mine,  and   the   industry  is   the   loser. 

Interesting  statement!  are  that  ex- 
cessive quantities  of  air  absorb  the 
moisture  of  mine  surfaces  and  make 
the  mine  dangerous,  that  large  cavities 
in  the  roof  of  roadways  simply  result 
in  baffling  the  air,  that  regulators  are 
a  great  source  of  power  loss,  that  the 


use  of  auxiliary  fans  is  preferable  and 
that  these  "boosters,"  serve  to  lengthen 
the  life  of  primary  fans.  The  use  of 
regulators,  so  to  speak,  lays  a  tax  on 
the  whole  mine  so  as  to  protect  and 
make  possible  the  ventilation  of  a  split 
that  is  unusually  difficult  to  ventilate. 
It  is  better  to  aid  the  air  through  that 
split  than  to  burden  the  whole  mine 
with  an  excessive  water  gage  for  that 
purpose.  Ventilation  bills  will  be  saved 
if  this  fact  is  given  due  consideration. 
A  most  valuable  table  is  provided  by 
W.  H.  Hall,  of  Coalwood,  W.  Va.  He 
shows  the  most  economical  size  of 
shaft  to  deliver  100,000  to  600,000  cu.ft. 
of  air  by  100,000-cu.ft.  increments. 
Thus  100,000  cu.ft.  of  air  calls  for  a 
10  x  10  ft.  shaft;  200,000  cu.ft.  a  14  x 
14  ft.  shaft;  300,000  cu.ft.  a  16  x  16  ft. 
shaft;  400,000  cu.ft.  an  18  x  18  ft. 
shaft;  500,000  cu.ft.  a  20  x  20  ft.  shaft 
and  600,000  cu.ft.  a  22  x  22  ft.  shaft 
The  depth  of  the  shaft  is  taken  as  100 
ft.,  excavation  is  figured  at  $15  per 
cu.yd.,  concrete  lining  at  $30  per  cu.yd., 
life  of  mine  at  fifty  years  and  power  at 
2c.  per  kilowatt  hour. 

In  the  case  of  the  Federal  Coal  Co.'s 
mine  at  Grant  Town,  where  it  would 
have  been  necessary  to  use  11.87  in. 
of  water  gage  to  pass  the  300,000  cu.ft. 
per  minute  needed  in  place  of  the  132,- 
000  cu.ft.  which  2.3  in.  of  water  gage 
permitted  to  be  passed,  the  manage- 
ment found  a  way  to  cut  in  an  airway, 
and  through  this  an  air  current  circu- 
lated, reducing  the  pressure  25  per 
cent.  Other  practical  instances  are 
given  where  attention  to  ventilation 
has  made  great  economies. 

Mr.  Robinson  has  allowed  himself  to 
be  a  little  discursive.  He  has  several 
pages  on  the  mechanical  and  historic 
development  of  the  coal  industry  from 
its  earliest  beginnings.  The  story  is 
well  told  and  exceedingly  interesting, 
for  the  coal  industry  is  the  mother  of 
the  mechanical  arts.  The  steam  engine, 
the  pump,  the  railroad,  the  locomotive, 
and  the  fan  were  built  largely  for  her 
service  and  by  her  engineers.  The  only 
misfortune  is  that  having  done  so  well 
in  earlier  years,  mining  engineering 
has  been  willing  of  late  to  be  boosted 
from  outside  instead  of  by  the  exer- 
cise of  her  own  activity. 

R.  D.   H. 

The  Iron  Ore  Resources  of  South 
Australia.  By  R.  Lockhart  Jack, 
Geological  Survey  of  South  Australia. 
Bull.  No.  9.  Pp.  71;  6  x  93  in.; 
several  plans  and  charts.  Adelaide, 
1922. 

The  chief  uses  of  iron  ores  in  South 
Australia  are  for  Steel  making,  for 
foundry  pig,  for  flux  in  reducing  lead 
and  copper  ores,  for  other  and  road 
materials  Production  has  been  small, 
the  highest  ore  output  being  about  500,- 
000  Ions  in  1921.  Al  the  country  is 
of  wide  extent  and  transportation  fa- 
cilities limited,  many  deposits  are  of 
QO  economic  value  at  the  present  time. 
The  most  Important  deposit  is  the  Iron 
Monarch  with  adjoining  Iron  Knob, 
having   ItSftOQJBOQ  tons  of  ore  in  sight. 

The    next    in    importance    Is    in    the 
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Middleback    Range    with    an    estimated 
tonnage  of  33,000,000  in  easily  recover- 
able ore.       The   other  deposits   are   of 
much  smaller  size,  and  are  of  doubtful 
value  except  for  limited  uses.      The  in- 
dividual deposits  are  described  in  detail 
with  plans  and  charts.     The  iron  situa- 
tion   of    the    State    is    admirably    pre- 
sented in  this  report.  O.  B. 
Petroleum  Year  Book,  1922.     Published 
by  the   Petroleum   World   Publishing 
Co.,  Los  Angeles.     $5. 
The    primary   purpose    of    the   book   is 
to    serve    as    a    directory    for    the    pe- 
troleum   industry   in    California.      It   is 
more  than  this,  however,  for  statistics 
and    miscellaneous   data   on  the  indus- 
try   throughout    the    world    are    incor- 
porated.    There  are  listed   about  1,700 
companies  that  are  either  producers  or 
lease   holders   in   the   California    fields. 
The  names  of  officials  and  sundry  other 
data   are  given  for  each  company.     A 
number  of  general  articles  are  included, 
and   the   book  is   well   illustrated   with 
portraits  and   other  photographs. 


Recent  Patents 


Reverberatory  Roofs — No.  1,416,716. 
A.  N.  Jette,  Anaconda,  Mont.  A  method 
of  building  arched  reverberatory  roofs 
with  ribs,  as  shown  in  the  illustration. 


Concentrator— No.    1,416,928.      J.    B. 

Arthur,  by  Mary  B.  Arthur,  Joplin,  Mo. 
A  rotary  concentrating  table  with 
means  for  revolving  it  and  removing 
the  concentrate  and  tailing. 

Magnesium  —  Canadian  patent  No. 
218,897.  Leonard  Waldo,  Plainfield, 
N.  J.  The  magnesium  compound  from 
which  the  metal  is  to  be  recovered  is 
finely  ground,  mixed  with  finely  ground 
metallic  aluminum,  and  heated  in  a 
vacuum  to  from  1,100  to  1,350  deg.  C, 
whereupon  the  magnesium  is  volatilized 
and  may  be  condensed  in  the  metallic 
form. 

Aluminum  -Canadian  patent  No. 
218,886.  Louis  Burgess,  Bayonne.  N.  J. 
Aluminum  oxide,  free  carbon,  and  a 
pitchy  material  are  mixed  and  heated 
to  a  sufficient  temperature  for  coking. 
The  mixture  is  then  broken  up  and 
Charged  into  an  electric  arc  furnace. 

Ilvdrometnllurgy  of  Copper— Cana- 
dian patent  No.  J1S,<1S7.  A.  A.  Lock- 
w I.  Mostvn  Road.  Merton  Park,  Sur- 
rey. England.  Copper  is  leached  from 
ore-  by  suitable  means,  and  deposited 
elect  rolytically.  a  jet  of  air  being  used 
m  the  electrolytic  vessel  to  prevent 
sedimentation  of  the  insoluble  impur- 
ities, 
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French  Government  Honors 

Dwight  and  Rand 

Bestows  Cross  of  Legion  of  Honor  for 

Distinguished    Service   During    War 

— Exchange  Professor  Named 

At  a  luncheon  on  July  20  which  was 
attended  by  leaders  in  engineering  from 
every  section  of  the  country,  Col.  Ar- 
thur S.  Dwight,  president  of  the  Ameri- 
can Institute  of  Mining  and  Metallurgi- 
cal Engineers,  and  Charles  F.  Rand, 
chairman  of  the  Engineering  Founda- 
tion, were  decorated  with  the  Croix  de 
Chevalier  de  la  Legion  d'Honneur  by 
the  French  Government  for  distin- 
guished service  during  the  war. 

The  decorations  were  conferred  by 
Consul  General  Gaston  Liebert,  at  the 
Engineers  Club,  in  New  York.  In  a 
speech  extolling  the  war  work  of  the 
American  engineer,  Mr.  Liebert  de- 
clared that  Germany  had  been  definitely 
foiled  in  her  attempt  to  cripple  France 
industrially  for  a  generation  by  wreck- 
ing the  coal  mines  of  northern  France. 
Three-fourths  of  these  mines,  he  said, 
were  in  full  working  order  and  the 
remainder  will  be  in  complete  operation 
within  two  years.  The  Germans,  be 
declared,  thought  that  it  would  take 
from  fifteen  to  twenty  years  to  do  this. 

Calvin  W.  Rice,  secretary  of  the 
American  Society  of  Mechanical  Engi- 
neers, who  presided,  said  that  inter- 
national unity  among  engineers  was 
the  dream  of  Andrew  Carnegie,  who 
saw  in  the  efforts  of  the  engineer  and 
the  scientist  the  hope  of  civilization. 
Mr.  Rice  announced  that  Dr.  M.  E.  de 
Margerie,  Director  of  the  Geological 
Service  of  France,  has  been  appointed 
French  exchange  professor  to  America 
in  applied  science  and  engineering. 
The  American  exchange  professor  under 
this  arrangement  is  Dean  John  Frazer, 
of  the  University  of  Pennsylvania,  who 
is  now  in  Paris. 

Dr.  de  Margerie,  who  has  visited 
America  three  times,  will  lecture  on  ap- 
plied geology,  especially  as  applied  to 
topography,  in  seven  American  univer- 
sities during  1922-1923,  opening  prob- 
ably at  Columbia.  Other  institutions 
participating  in  this  exchange  plan  are 
Cornell,  Harvard,  Johns  Hopkins,  Yale, 
University  of  Pennsylvania,  and  the 
Massachusetts  Institute  of  Technology. 

In  presenting  the  decorations,  Con- 
sul General  Liebert  eulogized  Col. 
Dwight  and  Mr.  Rand  as  personifying 
the  spirit  and  service  of  the  American 
engineer,  which,  he  asserted,  was  a 
powerful  factor  in  the  victory  over  Ger- 
many. There  was  a  growing  friendli- 
ness, he  said,  between  the  United  States 
and  France.  The  two  countries,  he  de- 
clared,  had  come   to  understand   each 


other  better  since  the  Genoa  and  the 
Hague  conferences.  The  general 
Franco-American  situation,  he  thought, 
had  greatly  improved  since  the  Dis- 
armament   Conference   in    Washington. 

The  ceremony  he  described  as  an 
epoch  in  international  relations.  Mr. 
Liebert  said  that  reconstruction  was 
going  on  rapidly  in  northern  France, 
two-thirds  of  whose  industries  were  now 
working.  The  French  Government,  he 
said,  was  planning  water  power  im- 
provement on  a  vast  scale,  and  that  as 
a  result  it  would  soon  be  unnecessary 
for  France  to  import  a  single  ton  of 
coal.  He  urged  that  French  students 
be  sent  to  America  to  study  engi- 
neering. 

Both  Col.  Dwight  and  Mr.  Rand  have 
previously  been  honored  by  foreign 
governments.  Col.  Dwight  as  major 
aided  in  recruiting  and  training  the 
Eleventh  Engineers,  the  first  unit  of 
the  A.E.F.  in  action.  He  served  twenty- 
two  months  overseas,  receiving  the 
D.S.O.  from  the  British,  and  being  cited 
by  General  Pershing. 

In  1913,  Mr.  Rand  was  decorated  by 
King  Alfonso  of  Spain  with  the  Grand 
Cross  of  Knight  Commander  of  the 
Order  of  Isabella  Catolica  for  distin- 
guished services'  to  Spain  and  to  min- 
ing. Mr.  Rand  is  a  director  and  past 
president  of  the  American  Institute  of 
Mining  and  Metallurgical  Engineers 
and  as  the  head  of  the  Engineering 
Foundation  is  active  in  promoting  in- 
dustrial research  in  America. 

Guests  at  the  luncheon  included 
William  Young  Westervelt,  John  H. 
Dunlap,  Robert  Linton,  William  Mc- 
Clellan,  J.  Parke  Channing,  John  R. 
Freeman,  F.  L.  Hutchinson,  George  D. 
Barron,  W.  M.  Corse,  J.  V.  W.  Reynders, 
Arthur  W.  Berresford,  W.  H.  Aldridge, 
Nelson  P.  Lewis,  Calvin  W.  Rice,  Ed- 
ward D.  Adams,  J.  W.  Lieb,  James  T. 
Grady,  C.  R.  Corning,  G.  S.  Webster, 
W.  R.  Ingalls,  Percy  E.  Barbour,  Fred- 
erick F.  Sharpless,  R.  L.  Lloyd,  J.  E. 
Spurr,  Robert  A.  Cummings,  Dean 
Mortimer  E.  Cooley,  L.  W.  Wallace, 
R.  Prouin,  Allen  H.  Rogers,  C.  O. 
Mailloux,  Galen  H.  Clevenger,  Dr.  A.  H. 
Ledoux,  and  Comfort  A.  Adams. 

Harvard,  Yale,  Columbia,  Massachu- 
setts Institute  of  Technology  and  other 
universities  and  technical  schools  were 
represented.  Several  radio  messages 
from  France  and  Italy  were  read, 
among  them  one  from  the  president  of 
the  Italian  Senate  and  another  from 
the  National  Association  of  Italian 
Engineers.  A  third  message  from  the 
engineers  of  Italy  thanked  the  John 
Fritz  Medal  Board  honoring  Senator 
Marconi  and  pledging  Italian  engineer- 
ing aid  in  a  general  plan  of  world  unity. 


F.  A.  E.  S.  Committee  Appeals 
to  President  Harding 

Asks    Protection    for    German    Patents 

Sold   to   Chemical    Foundation — 

Audience  Sought  by  Society 

Engineers  have  appealed  to  President 
Harding  to  protect  patents  sold  to 
America,  it  was  announced  by  Dean 
Mortimer  E.  Cooley,  of  the  University 
of  Michigan,  president  of  the  Federated 
American  Engineering  Societies.  The 
appeal  is  contained  in  a  resolution 
adopted  at  a  meeting  in  New  York  on 
July  14  of  the  Federation's  Committee 
on  Procedure,  of  which  Calvert  Town- 
ley,  vice-president  of  the  Westinghouse 
company,   is  chairman. 

The  resolution,  sent  by  Executive 
Secretary  L.  W.  Wallace  to  President 
Harding,  says  that  the  patents  for- 
merly owned  by  Germany  and  her 
allies,  and,  through  the  Alien  Property 
Custodian,  ordered  returned  from  the 
Chemical  Foundation,  "have  become  the 
nucleus  of  our  American  synthetic  or- 
ganic chemical  industry  which  must  be 
encouraged  for  the  sake  of  scientific 
research,  public  welfare  and  national 
defence." 

"The  Federated  American  Engineer- 
ing Societies,  through  its  Committee 
on  Procedure,"  the  resolution  continues, 
"expresses  the  hope  that  no  action  will 
be  taken  without  hearing  representa- 
tives of  chemists,  chemical  engineers, 
chemical  manufacturers,  the  medical 
profession  and  others  most  directly 
concerned  and  implores  that  nothing  be 
done  which  can,  in  any  way  or  to  the 
slightest  extent,  tend  toward  the  ulti- 
mate return  to  former  owners,  of  pat- 
ents or  other  property,  lawfully  se- 
questered  and  sold  to   Americans. 

"It  is  of  importance  to  note  that  the 
Federated  American  Engineering  So- 
cieties speaks  concerning  national  prob- 
lems for  thirty-odd  national,  state  and 
local  engineering  societies.  The  fed- 
eration, therefore,  speaks  on  behalf  of 
some  55,000  engineers." 

The  Federation's  Committee  on  Pro- 
cedure includes  Dean  Dexter  S.  Kim- 
ball, of  Cornell  University,  J.  Parke 
Channing,  of  New  York,  William  Mc- 
Clellan,  of  Philadelphia,  and  William  E. 
Rolfe,  of  St.  Louis. 

So  that  the  President  might  have  the 
advantage  of  the  views  of  a  group  of 
prominent  men  interested  in  the  pro- 
motion of  chemistry  as  a  science,  the 
American  Chemical  Society  on  July  12 
sought  an  interview  with  the  President 
for  a  committee  which  had  been  named. 
Up  to  the  time  of  writing,  no  appoint- 
ment had  been  made.  Attention  was 
called  to  the  fact  that  the  interest  of 
the  American  Chemical  Society  is  dif- 
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ferent  from  that  of  the  manufacturing 
chemist. 

If  the  committee  is  granted  an  inter- 
view it  is  the  intention  of  its  members 
to  tell  the  President  that,  so  far  as 
they  have  been  able  to  learn,  the  pur- 
poses of  the  Chemical  Foundation  are 
laudable  and  that  it  has  been  conducted 
without  irregularities.  He  will  be  ad- 
vised that  a  representative  of  the  com- 
mittee listened  to  a  two-hour  explana- 
tion of  the  position  of  the  Department  ' 
of  Justice  without  having  elicited  any 
information  as  to  illegal  conduct  on  the 
part  of  the  Foundation.  In  view  of 
those  facts,  President  Harding  will  be 
asked  if  he  has  any  information  which 
he  can  impart  to  them,  in  confidence  :f 
necessary,  which  would  indicate  the 
society  is  wrong  in  placing  its  support 
behind  the  Chemical  Foundation.  The 
members  of  the  committee  will  tell  the 
President  that,  in  the  light  of  all  the 
information  they  have  been  able  to 
gather,  they  can  see  no  reason  for  this 
blow  dealt  to  research. 


MEN  YOU  SHOULD 
KNOW  ABOUT 


A.  I.  M.  E.  Members  Plan  Special 
Trip  to  San  Francisco  Meeting 

A  sightseeing  party,  including  Pres- 
ident and  Mrs.  Arthur  S.  Dwight  and 
other  members  of  the  A.  I.  M.  E.  who 
are  going  to  San  Francisco  for  the 
annual  meeting  of  the  Institute,  will 
be  made  up  in  the  East  on  Sept.  9,  and 
will  pass  through  the  middle  western 
and    northwestern   states,  where,   it   is 


A.  H.  Collbran,  of  Korea,  is  in  San 
Francisco. 

A.  C.  Spencer  has  returned  to  Wash- 
ington after  a  western  trip. 

C.  B.  Croner  is  doing  special  metal- 
lurgical work  at  Gray,  Idaho. 

Professor  E.  A.  Hersam  began  his 
work  on  the  drill  steel  problem  at  Bos- 
ton on  July  15. 

A.  P.  Miles,  of  the  International 
Nickel  Co.,  is  visiting  the  Kirkland 
Lake  gold  field,  in  Ontario. 

Dr.  R.  B.  Moore,  chief  technologist 
of  the  Bureau  of  Mines,  has  returned 
from   a  business  visit  to  Europe. 

A.  J.   Bone,  of  New  York,  has  been 
inspecting  several  mining  properties  in 
the  northern   Manitoba  mineral  belt. 
Frank  H.   Ahier  has  been  appointed 


of  Nevada  mining  men  to  act  with  the 
Rare   and    Precious    Metals    Station   of 
the    Bureau    at    Reno,    Nev.      Members 
.    are    as   follows:    John    G.    Kirchen,    of 
j    Tonopah;   Frank  M.  Manson,  of  Reno; 
*    R.  A.  Hardy,  of  Gold  Hill;  C.  B.  Lake- 
nan,    of    McGill;    E.   A.  Julian,   of   San 
Francisco;    and    Governor    Emmet    D. 
Boyle,  of  Reno. 

R.  S.  Beall  has  been  put  in  charge 
of  the  zinc  oxide  plant  of  the  Em- 
pire Zinc  Co.,  at  Canon  City,  Colo., 
which  has  recently  resumed  operations. 
The  address  of  George  Reed,  as- 
sayer  and  smelterman,  who  is  a  grad- 
uate of  the  University  of  California, 
and  who  has  worked  in  Guatemala, 
Idaho,  Colorado,  Mexico  and  Califor- 
nia, is  desired  by  Herbert  Lang,  2637 
Shattuck  Ave.,  Berkeley,  Cal. 

Charles  E.  Bunnell  is  to  be  presi- 
dent of  the  Alaska  Agriculture  College 
and  School  of  Mines,  located  four  miles 
from  Fairbanks,  which  will  open  this 
September.  Earl  R.  Pilgrim,  now  met- 
allurgist at  the  Kirk-Simon  Smelting 
Co.,  at  Harbor  City,  Cal.,  will  be  head 


mines    superintendent    for    the    Shrop 

shire  Mines,  Ltd.,  at  Minsterley,  Salop,  0f  tne  department  of  mining  and  met 

England.  allurgy,  and  Ernest  N.  Patty,  manager 

W.  G.  Mather,  president,  and  several  of  the  Gorrien  Zinc  Mines,  near  North- 

of  the  directors  of  the  Cleveland-Cliffs  port,  Wash.,  will  be  head  of  the  depart- 


Iron  Co.,  are  looking  over  the  com- 
pany's holdings  in  the  Lake  Superior 
district. 

J.  H.  Hensley  has  been  made  super- 
intendent   of    the    Hiddenite    Crushed 
He  was 
Spar    & 


ment  of  geology. 

J.  E.  Spurr,  George  Otis  Smith.  Ed- 


ward   B.    Mathews,    R.    A.   F.    Penrose, 
Jr.,  and  Horace  V.  Winchell  have  been 
designated  to  be  delegates  on  the  part 
hoped,  it  will  be  joined  by  the  members    Stone  Co.,  at  Hiddenite,  N.  C.     He  was     0f  tne  United  States  to  the  Thirteenth 
from     these    states.      The    party    will     formerly    with    the    Southern    Spar    &     International    Geological    Congress    to 
arrive  in    San    Francisco   on   Sept.   24,    Mica  Co.  be    held    at    Brussels,    Aug.    10    to    19, 

returning  to  New  York  after  the  meet-  James  Irving,  of  James  Irving  &  Co.,  1922.  Herbert  Hoover  has  been  ap- 
ing by  way  of  Los  Angeles  and  the  LoS  Angeles,  has  recently  returned  pointed  an  honorary  member  of  the 
southwestern  states.  Stops  will  be  from  Milford,  Utah,  where  he  made  an  delegation,  but,  due  to  the  strike  sit 
made  at  several  of  the  interesting  min-  examination  of  the  Humboldt  and  Bohn 
ing  centers  upon  invitation  of  the  local    properties. 

''  ,'"ns-  .,,    .      ,     ,  George  Milliron,  formerly  general  su- 

The    trip    out    Will    include    an    auto-  intendent  with   the   Pittsbunr   Lime. 

drive  through  the  Denver  Moun-    ^   ^  hag   been   Bppointed    mper. 

intendent  of  the  Kittanning  Limestone 
Co.,  at  Kittanning,  Pa. 

George  H.  Garrey,  who  has  been  ab- 
sent for  some  five  months  upon  geo- 
logical examination  work  in  Nevada, 
California,  Arizona  and  New  Mexico, 
has  returned  to  Philadelphia. 

J.  \.  Bancroft,  who  resigned  the 
chair  of  metallurgy   in   McGill   Univer 


uation,  he  will  not  be  able  to  make  the 
trip.  As  Mr.  Smith  is  also  prevented 
from  attending,  David  White  will  take 
his  place. 


tain  Parks  and  a  trip  through  the 
Royal  Gorge  and  over  the  Tennessee 
Pass.  At  Salt  Lake  City  various  mines 
and  smelters  will  be  visited.  One  after- 
il]  be  Bpent  at  Kellogg,  Idaho, 
at  the  plant  of  the  Bunker  Hill  and 
Sullivan  company. 

On  the  return  trip,  the  party  will 
visit  the  mines  and  mills  near  King- 
man,  Ariz.,   and    will    spend    a    day   at 


the  Grand  Canyon.  The  members  will 
make  the  journey  by  automobile  to 
ell  Mam  ami  over  the  Apache 
Trail.  It  is  planned  to  reach  New  York 
on  Oct.   11   on  the  return. 

What  the  cost  of  the  trip  will  be  will 
remain  in  some  doubt  until  the  num- 
ly  known  and 
until  the  traveling  accommodation!  that 
v.ill  be  required  have  Keen  determined. 
It  may  be  stated  now,  however,  that 
it    will    not    he    |«M    than    |6M    and    not 

- ; .  M  i"  <  pei  on.  This 
will  rover  transportation,  Pullman, 
hotel  and  most  of  the  meals  while 
en    rou  rvationj 

should  ■  ■  ton    tag.   16  direct 

to    the  in     New     York    City, 

with  ■  of  J"'11  foi    Bat  h  poi- 

son, as  n   di  ■  ount. 


sity,  Montreal,  a  year  ago,  to  take  a 
position  with  the  Granby  Consolidated 
Mining,  Smelting  &  Power  Co.,  will 
return  to  McGill   in  the  fall. 

Lewie  W.  Newman,  general  manager 

and    secretary    of    the    Great    Northern 

[ron  Ore  Properties,  at  St.  Paul,  Minn.. 

recent   visitor   on    the    Hesabi 

iron  range,  where  he  made  a  tour  of  in 

of  the  company's  propi 

K.  F,  Morrill  and  George  H.  Borth, 
engineei  of  the  Inspiration  Consoli- 
dated  Copper  Co.,  have  bean   visiting 

ill"      lake      Superior     mining     districts 

looking  for  time-saving  devices  to  use 

in  a  new  shaft  which  their  company  is 
to  sink. 

The  Bureau  of  Mines,  at  Washington, 
has  appointed  an  advisory  committee 


K.  M.  Grenier,  traveling  auditor 
for  the  American  Smelting  &  Refining 
Co.,  at  Denver,  Colo.,  died  at  Henry- 
etta,  Okla.,  on  July  6. 

Reginald  I*.  Rowe,  one  of  the  organ- 
izers of  the  National  Lead  Co.,  died 
Buddenly  on  July  17  at  his  home  in 
Brooklyn.  Mr.  Rowe  was  seventy-three 
years  old.  He  was  born  in  the  Bar- 
badoes,  West  Indies,  and  came  to  this 
Country  when  fourteen  years  old.  He 
was  graduated  from  Danbury  Institute 
and  the  Trinity  School  and  was 
awarded  a  Scholarship  at  Columbia  Uni- 
versity. Mr.  Rowe  was  vice  president 
and  a  director  of  the  Baker  Castor  Oil 
('o,  was  a  director  of  the  Magnus 
Co.,  and  was  vice  president  and  a  di- 
rector of  the  Matheson  Lead  Co.  In 
addition  to  holding  a  similar  position 
with  the  National  Lead  Co.,  he  was 
vice  president  and  a  director  of  the 
United  Lead  I  So, 
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Leading  Events 


CONSTRUCTION  work  on  the  reclamation  plant 
at  Torch  Lake  has  been  resumed  by  the  Calumet 
&  Hecla  company  in  the  Michigan  Copper  Country. 

California's  gold  production  for  the  first  half  of  1922 
exceeded  that  of  the  corresponding  period  of  1921  by 
a  good  margin. 

The  newly  discovered  bonanza  ore  deposit  in  the 
Portland  Mine  at  Cripple  Creek,  Col.,  is  developing  into 
a  large  one. 

The  coal  and  rail  strikes  have  failed  thus  far  to 
curtail  production  on  the  Michigan  iron  ranges,  but 
serious  concern  is  displayed  by  the  operators  in  Min- 
nesota, principally  because  of  interference  with  trans- 
portation. 


Union  Miniere,  from  its  mines  in  the  Belgian  Congo, 
produced  more  copper  than  any  other  company  during 
1921.    The  ore  reserves  are  reported  to  be  immense,. 

Senator  King  urges  the  Senate  to  adopt  legislation 
looking  to  the  stabilization  of  the  silver  market. 

The  zinc-oxide  plant  of  the  Empire  Zinc  Co.  at  Canon 
City,  Col.  has  resumed  operation. 

The  Dome  Mines,  Ltd.,  in  Ontario  has  exceeded  its 
former  production  record  by  milling  $12  ore. 

Officials  of  the  American  Brass  Co.  have  visited  the 
mines,  mills,  and  smelters  of  the  Anaconda  Copper 
Mining   Co.   in   Montana. 

The  proposed  duty  on  arsenic  and  arsenic  compounds 
is  opposed  by  Senators  from  southern  states. 


Calumet  &  Hecla  Resumes  Con- 
struction of  Torch  Lake 
Re-treatment  Plant 

Work  has  been  resumed  on  the  con- 
struction of  the  reclamation  plant  on 
the  Tamarack  conglomerate  sands, 
Torch  Lake.  Calumet  &  Hecla  will  push 
the  project  although  its  completion  will 
not  be  possible  before  the  spring  of 
1924.  The  plant  will  be  designed  to 
treat  850,000  tons  per  year,  as  compared 
with  a  maximum  capacity  of  1,500,000 
tons  for  the  Calumet  &  Hecla  plant. 
There  is  approximately  12,000,000  tons 
in  the  Tamarack  deposit,  which  averages 
by  assay  12J  lb.  of  copper  to  the  ton, 
10  lb.  of  which  can  be  reclaimed.  Costs 
under  normal  conditions  are  from  4i 
to  5c.  per  lb.  The  four  processes  used 
in  reclamation  are  regrinding  of  the 
coarser  sands,  washing,  leaching  and 
flotation.  The  leaching  and  flotation 
buildings  will  be  practically  one.  The 
foundations  are  already  in. 


Day  Mines  in  Coeur  d'AIenes  Will 

Ship  to  A.  S.  &  R.  Plant 

at  Helena 

A  long-term  contract  has  been  signed 
under  which  the  entire  output  of  the 
Tamarack  &  Custer  and  Hercules 
mines,  in  the  Coeur  d'Alene  district  of 
Idaho,  will  be  shipped  to  the  lead  smel- 
ter of  the  American  Smelting  &  Refin- 
ing Co.  at  East  Helena,  Mont.  These 
properties  are  known  as  the  Day  mines, 
and  have  hitherto  sent  their  ore  to  the 
Day  smelter  at  Northport,  Wash.  The 
A.  S.  &  R.  Co.  will  dismantle  the  plant 
at  Northport,  which  it  has  acquired  in 
the  alliance  with  the  Day  interests. 


Non-Metallic  Mineral  Producers 

Protest  Withdrawal  of 

Appropriations 

Importance  of  the  Industries  Warrants 

Financing  the  Investigative  Work 

Projected  by  the  U.  S.  Bureau 

of  Mines,  They   Say. 

No  other  branch  of  the  mining  in- 
dustry is  so  in  need  of  research,  sta- 
tistics, and  various  types  of  economic 
surveys  than  is  that  involving  the  pro- 
duction of  the  "non-metallics."  This 
deduction  is  drawn  from  the  numerous 
letters  which  are  reaching  various 
agencies  of  the  Federal  Government, 
asking  that  this  industry  be  accorded 
the  same  consideration  as  is  given 
agricultural  products  and  certain  other 
mineral  products.  The  Committee  on 
Appropriations  eliminated  from  the 
Appropriation  bill,  which  became  effec- 
tive July  1,  all  funds  for  the  continu- 
ance of  the  non-metallic  work  which 
was  done  during  the  last  fiscal  year  by 
the  Bureau  of  Mines.  This  seems  to 
have  aroused  the  producers  of  non- 
metallics  more  than  ever  has  been  the 
case  before.  In  their  letters  to  Wash- 
ington, they  point  out  that  while  the 
total  output  of  the  non-metals  is  valued 
at  hundreds  of  millions  of  dollars,  pro- 
duction is  the  aggregate  of  a  large 
number  of  small  operations.  An  indus- 
try so  made  up,  it  is  contended,  is  in 
greater  need  of  Governmental  assist- 
ance than  is  one  carried  on  largely  by 
highly  organized  companies.  It  is 
urged  that  some  action  be  taken  to 
assure  the  continuation  of  the  ex- 
cellent work  that  has  been  undertaken 
bv  the   Bureau. 


Coal  and  Rail  Strikes  Fail  to 
Affect  Michigan  Iron- 
Ore  Production 

The  coal  and  rail  strikes  thus  far 
have  not  interfered  with  mining  or  ship- 
ping operations  on  the  Michigan  iron 
ranges.  Most  of  the  mines  use  very 
little  coal,  relying  on  hydro-electric 
power,  and  those  that  do  not  are  sup- 
plied for  the  immediate  future.  There 
are  several  large  water-power  develop- 
ments on  the  Marquette  and  Menominee 
ranges,  all  of  the  Cleveland-Cliffs  Iron 
Co.'s.  properties  being  supplied  from 
stations  on  the  Dead  and  Carp  Rivers. 
An  independent  company  supplies  most 
of  the  Menominee  range  mines  with 
current.  Some  vessels  have  been  re- 
tired temporarily  from  the  lake  trade, 
due  to  a  shortage  of  coal,  but  it  is 
believed  that  the  July  shipments  will 
be  equal  to  the  June  movement,  which 
was  close  to  7,000,000  tons.  Long  con- 
tinuation of  the  strikes  will  of  course 
alter  the  situation. 


Dome  Mines  Milling  $12  Ore  and 
Breaking  Production  Record 

During  the  first  six  months  of  the 
present  year  the  output  of  the  Dome 
Mines  at  Porcupine,  Ont.,  amounted 
to  $1,973,000,  as  compared  with  $939,- 
000  for  the  corresponding  period  of 
1921.  The  grade  of  ore  is  running  be- 
tween $11  and  $12,  as  compared  with 
about  $7  in  the  previous  year.  The 
June  output  of  $351,500  constitutes  a 
record  and  it  is  understood  that  profits 
for  the  first  six  months  are  in  the 
neighborhood   of  $1,000,000. 
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.Mining  Companies  Take  Suit  In- 
volving Minnesota  Occupa- 
tional Tax  to  U.  S.  Court 
of  Appeals 

Permission  has  been  granted  the  iron 
mining  companies  in  Minnesota,  who 
are  fighting  the  Occupational  Tax 
Law  passed  in  1921  by  the  State  Leg- 
islature, to  appeal  from  the  decision 
of  the  Federal  Court  in  favor  of  the 
Minnesota  Tax  Commission.  It  is  the 
intention  of  the  plaintiffs  to  take  the 
case  to  the  United  States  Court  of  Ap- 
peals and,  it  is  intimated,  to  the  Su- 
preme Court,  if  necessary. 

On  granting  this  appeal  the  court 
continues  the  temporary  restraining  or- 
der which  prohibits  the  placing  of  the 
state  tax  in  effect  pending  further 
hearings,  while  a  total  of  $1,300,000  is 
provided  for  agreements  protecting  the 
State  in  the  event  the  appeal  is  lost. 
The  mining  companies  claim  assign- 
ment of  error  on  the  part  of  the  court 
by  holding  that  the  business  of  mining 
is  apart  from  the  selling  and  trans- 
portation of  ore  and  that  the  mining 
business  may  be  made  subject  to  a 
business  or  occupational  tax.  The 
plaintiffs  further  claim  that  the  tax 
interferes  with  interstate  commerce,  to 
which  the  court  did  not  agree  in  his 
decree,  and  this  fact  is  included  in  the 
assignment  of  error.  The  present  ap- 
peal will  ask  for  a  decree  permanently 
enjoining  the  State  Tax  Commission 
from   enforcing  the   occupational   tax. 


Subsidy  to  Mount  Morgan  Gold 
Mining  Co.  To  Be  Continued 


Brisbane,  July  18. — The  Queensland 
Government  has  extended  indefinitely 
the  subsidy  of  £1,100  weekly  to  the 
Mount    Morgan    Gold    Mining    Co. 


Cheaper  Cyanide  for  Western 
Mining  Companies 

Deciding  the  complaint  of  the  Amer- 
ican Cyanamid  Co.,  the  Interstate  Com- 
merce Commission  holds  that  the  rates 
on  cyanamid  from  Suspension  Bridge, 
N.  Y.,  and  Niagara  Falls,  Ontario, 
Canada,  to  San  Francisco,  Los  Angeles, 
and  other  Pacific  coast  destinations  are 
unreasonable.  It  prescribes,  effective 
Sept.  6,  a  reasonable  factor  beyond  St. 
Louis,  which  shall  not  exceed  81.5c.  per 
1001b.  

Boston  &  Montana  Finances 

Adjusted,  Says  Butte 

Dispatch 

An  announcement  has  been  made  in 
Butte,  Mont.,  by  W.  R.  Allen,  of  Bos- 
ton, president  of  the  Boston  &  Mon- 
tana Development  Co.,  to  the  effect 
that  operations  have  been  resumed  at 
the  Elkhorn  property  of  the  company 
with  two  shifts  of  miner*  at  work. 
Within  thirty  days  the  mill  will  be 
restarted,  Mr.  Allen  said.  He  an- 
nounced that  all  financial  obligations 
against    the    company    had     been     ad- 

and  that  the  compan-. 
be  able  to  resume  production  at  once. 
1  that  he  had  made  a  thorough 
investigation  of  the  mine  and  that  in 
his  opinion  there  was  a  better  show- 
ing of  ore  than  at  any  time  since  the 
company  was  organized.  He  docs  nut 
attempt  to  say  how  much  on 
sight  nor  at  what  grade  the  mill  heads 
are  to  be  maintained. 


Operations  at  Broken  Hill 
Resumed 

By  Cable  from  Reuters  to  "Engineering  and 
Mining  Journal-Press" 

Broken  Hill,  N.  S.  W.,  July  18.— 
After  three  weeks  idleness  operations 
have  been  resumed  at  the  mine  of  the 
British  Broken  Hill  Proprietary  Co., 
where  740  men  have  been  re-engaged. 

Metal  Tariff  Schedule  Will  Yield 
$18,016,578  per  Annum 

Senator  Watson  of  Indiana  estimates 
that  during  the  first  year  of  its  oper- 
ation the  metal  schedule  of  the  new 
tariff  bill  will  yield  the  Government 
$18,016,578  in  revenue. 


Empire  Zinc  Co.  Starts  Zinc- 
Oxide  Retorts  at  Canon 
City,  Col. 

Operations  have  been  resumed  at  the 
zinc-oxide  plant  of  the  Empire  Zinc  Co. 
at  Canon  City,  Colo.,  which  has  been 
shut  down  for  the  past  two  years.  One 
unit  of  the  plant  employing  about  fifty 
men  has  been  started  to  date.  The 
oxide  plant  is  one  of  the  largest  in  the 
West  and  accumulated  a  large  surplus 
of  finished  product  following  the  war 
but  finally  suspended  operations  pend- 
ing disposal  of  the  output.  Improved 
markets  for  the  product  has  lead  to 
a  decrease  in  stock  on  hand  and  the 
company  announces  that  operations  will 
be  increased  as  fast  as  conditions  war- 
rant. R.  S.  Beall  will  be  in  charge  of 
the  Canon  City  plant. 

Proposed  Duty  on  Arsenic 
Attacked  in  Senate 

Charges  that  the  proposed  duty  of 
2c.  per  lt>  on  arsenic  adopted  by  the 
Senate  in  the  revised  tariff  bill  will 
subject  the  cotton  growers  of  the  South 
to  a  tax  of  $18,000,000,  were  made  in 
a  Senate  debate  on  the  cotton  schedule 
by  Senator  Smith  of  South  Carolina. 
Senator  Robinson,  of  Arkansas,  also 
opposed  the  duty  on  the  same  score, 
while  Senator  Smoot,  of  Utah,  for  the 
Finance  Committee,  denied  that  the 
duty  would  impose  such  a  tax.  He 
said  that  based  on  last  year's  imports 
the  duty  would  not  exceed  $100,000. 
also  alleged  that  the  schedule 
be    result    of    lobbying    by    the 

smelter  interests,  who  produce  com- 
pound! of  arsenic  as  a  by-product  m 
the  smelting  of  lead  ores,  and  that, 
until  the  Department  of  Agriculture 
had  found  that  arsenic  was  required 
to  i  ..mbat  the  boll-weevil,  no  duty  had 
ever  been  suggested.  Former  schedules 
contained  no  duty  on  arsenic  and  its 
salts. 


American  Brass  Officials  Get  First 
"Close-Up"  of  Butte  Mines 

President   Kelley    of    Anaconda    Proph- 
esies  that   Operations   Twenty 
Years    Hence   Will   Be   in 
Newly    Acquired 
Territory 

Officials  of  the  American  Brass  Co., 
who  are  making  their  first  visit  to 
Butte  since  the  company  was  acquired 
by  the  Anaconda  Copper  Mining  Co., 
have  made  minute  investigation  of 
mines,  smelters,  and  allied  interests. 
They  inspected  the  underground  work- 
ings, went  through  all  the  departments 
of  the  smelters  at  Anaconda  and  Great 
Falls  and  also  looked  over  the  big 
plants    of   the   Montana    Power   Co. 

Announcement  by  John  D.  Ryan, 
chairman  of  the  board  of  the  Ana- 
conda Copper  Mining  Co.,  that  his  com- 
pany had  decided  to  purchase  a  large 
number  of  claims  adjoining  A.  C.  M. 
properties  west  from  Missoula  gulch 
has  aroused  interest,  but  no  further 
information  has  been  forthcoming  as 
to  just  what  claims  have  been  included 
in  the  deal.  Mr.  Ryan  made  the  an- 
nouncement at  a  dinner  tended  by  the 
Butte  Chamber  of  Commerce  to  him- 
self and  President  C.  F.  Kelley,  of 
the  Anaconda  company,  and  Charles 
F.  Brooker,  chairman  of  the  board,  and 
Joe  A.  Coe,  president,  of  the  Amer- 
ican   Brass   Co. 

It  is  known  that  one  of  the  proper- 
ties included  in  the  deal  is  the  An- 
selmo  mine  and  it  is  presumed  that 
practically  all  the  territory  sur- 
rounding that  property  will  be  taken 
in.  The  section,  which  has  been 
worked  successfully,  is  almost  exclu- 
sively silver  ground.  According  to 
Mr.  Ryan,  the  properties  which  are 
to  be  taken  over  are  those  in  which 
the  Anaconda  company  has  held  a  half 
interest  for  a  number  of  years. 

While  Mr.  Ryan  and  Mr.  Kelley  were 
showing  the  officials  of  the  American 
Brass  Co.  around  Butte,  the  visitors 
were  taken  to  the  western  section  of 
the  city  and,  in  the  words  of  the  Ana- 
conda head,  were  told  "Here  is  where 
we  will  be  mining  twenty  or  thirty 
years  from  now."  It  was  the  day  after 
this  remark  was  made  that  the  an- 
nouncement of  the  coming  purchase  of 
additional  ground  was  made.  The  prop- 
erties to  be  acquired  are  outside  of 
Butte's    present    producing    area. 

Mr.  Brooker  made  the  statement 
that  the  merger  of  Anaconda  and 
American  Brass  gave  absolute  assur- 
ance of  the  continued  operations  of 
Butte's  copper  and  zinc  properties  to 
satisfy  the  demands  of  the  company's 
manufacturing  plants. 


Nearly  60  Per  Cent  of  Pitt  man 

Art  Silver  Has  Been 

Purchased 

Purchases  of  silver  by  the  Bureau  of 
the  Mint  during  the  week  ended  July 
22,  amounted  to  200,000  oz.  This 
brings  the  total  purchases  under  the 
Pitt  man  Act  to  121,648,506  fine  ounces. 
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Two  More  War  Minerals 
Claimants  Get  Relief 

Subject  to  the  approval  of  the  Secre- 
tary of  the  Interior,  the  War  Minerals 
Relief  Commissioner  has  recommended 
an  award  of  $3,740.62  in  the  manganese 
claim  of  Pruitt,  Conway  and  McGlawn, 
of  Atlanta.  This  is  in  addition  to  the 
previous  award  granted  this  company. 
Commissioner  Robinson  also  recom- 
mended an  award  of  $585  in  the  chrome 
claim  of  Thomas  Bessler,  Jr.,  of  Sump- 
ter,  Oregon. 

Disallowances  were  found  as  follows: 
John  J.  Sweeney,  San  Francisco,  stimu- 
lation not  established;  W.  P.  Kendall, 
Sapulpa,  Okla.,  commercial  importance 
not  established;  J.  E.  Price,  Seattle, 
stimulation  not  established;  Daniel 
Merrifield,  Grass  Valley,  Calif.,  stimu- 
lation not  established;*M.  W.  Mouat, 
Nye,  Montana,  no  further  award;  S.  E. 
Langford,  Salt  Lake  City,  Utah,  com- 
mercial importance  not  established; 
John  Henninger,  Blythe,  Calif.,  com- 
mercial importance  not  established. 


Constituents,  Seeking  "Mineral 
Detectors,"  Pester  Congressmen 

That  interest  in  metal  mining  is  re- 
viving may  be  judged  by  the  volume  of 
requests  reaching  the  U.  S.  Geological 
Survey  for  information  in  regard  to  in- 
struments useful  in  determining  the 
presence  of  metalliferous  deposits  of 
which  there  is  no  evidence  on  the  sur- 
face of  the  earth.  Every  member  of 
Congress,  it  is  said,  has  inquired  from 
the  Survey  for  a  list  of  the  manu- 
facturers of  such  instruments. 


Advisory  Committee  Will  Assist 

Reno  Officials  of  Bureau 

of  Mines 

So  that  the  mining  industry  in  the 
region  tributary  to  the  U.  S.  Bureau  of 
Mines  experiment  station  at  Reno, 
Nevada,  may  have  a  voice  in  the  con- 
duct of  the  work  an  advisory  committee 
has  been  named  as  follows:  John  G. 
Kirchen,  Tonopah  Extension  Mining 
Co.,  Tonopah;  Frank  M.  Manson,  West- 
ern Ore  Purchasing  Co.,  Reno;  R.  A. 
Hardy,  United  Comstoek  Mining  Co., 
Gold  Hill;  C.  B.  Lakenan,  Nevada  Con- 
solidated Copper  Co.,  McGill;  E.  A. 
Julian,  Goldfield  Consolidated  Mines 
Co.,  San  Francisco;  and  Emmet  D. 
Boyle,  Reno. 


By  PAUL  WOOTON 
Special  Correspondent 

Peabody  of  Chicago  to  the  effect  that 
the  bituminous  coal  mines  are  capable 
of  producing  a  billion  tons  of  coal  an- 
nually by  working  a  full  force  and  full 
time  with  present  equipment  and  de- 
velopment. Mr.  Stewart  estimated  our 
annual  requirements  of  bituminous  at 
500,000,000  tons. 


Overdevelopment  of  Domestic 
Coal  Fields 

According  to  Senator  Gooding  of 
Idaho,  the  United  States  produces  52 
per  cent  of  the  world's  coal.  He  quoted 
Ethelbert  Stewart  of  the  Bureau  of 
Labor  Statistics  to  the  effect  that  the 
coal  industry  was  overdeveloped.  The 
report  from  Mr.  Stewart  referred  to 
by  the  Senator  in   turn  quoted   F.    S. 


Senator  King  Advocates  Con- 
gressional Action  Aimed 
to  Stabilize  Silver 

Consideration  by  Congress  of  legisla- 
tion to  stabilize  silver  was  advocated 
by  Senator  King,  of  Utah,  in  a  Senate 
speech,  in  connection  with  the  presenta- 
tion by  the  Senator  of  resolutions 
adopted  at  the  recent  convention  of  the 
American  Mining  Congress  at  Denver. 
Senator  King  stated  that  the  resolu- 
tion is  of  such  national,  if  not  inter- 
national, importance  that  it  should  be 
brought  to  the  attention  of  Congress 
and  referred  to  the  appropriate  com- 
mittee. 

The  Senator  also  said  that  the  chaotic 
condition   of  the   world's   currency  has 
led  economists'  to  re-examine  the  ques- 
tion of  bi-metallism  or  the  question  as 
to  the  function  of  silver  in  the  monetary 
system.    "The  awakening  of  the  Orient, 
the   certain  increase   of   trade  between 
India,  China  and  Japan  and  the  nations 
of  Europe  and  America,  emphasize  the 
importance  of  the  silver  question,"  said 
Senator   King.     "Silver   has   been   and 
will    continue    to    be    employed    in    the 
Orient  for  monetary  uses:  indeed  it  is 
practically  the  only  money  in  circula- 
tion in  most  regions  of  the  Orient.    The 
prosperity   of   the   Orient   and  the   de- 
velopment of  trade  among  the  peoples 
of  Asia  depend  largely  upon  silver.     If 
the  use  of  silver  should  be  restricted  or 
its  value,  measured  by  domestic  prod- 
ucts,    greatly     changed,     the     reaction 
would   be   very   great   and    the    results 
could    not    be    fully    anticipated.      The 
United   States   as  a  producer  of  silver 
is  interested  in  the  prices  which  it  will 
bring.      It    is    interested    in    the    place 
which  silver  shall  occupy  in  the  mone- 
tary  system,   not   only   of    the    United 
States  but  of  the  world.    It  seems  mani- 
fest  that   with    the    expiration    of   the 
Pittman   Act   the   price    of    silver   pro- 
duced   in    the    United    States    will    fall 
much  below  the  dollar  mark,  which  now 
is  the  price  of  an  ounce   of  silver.     A 
great  depreciation  in  the  price  of  silver 
would  be  injurious  to  the  West:  indeed 
it   is   difficult  to   determine   the   effects 
that  would  flow  therefrom  not  only  to 
the    West   but    to   the    entire    country. 
The    resolution    is    temperate    in    lan- 
guage, admirably  phrased  and  contains 
a   sound   recommendation.     I  hope  the 
Committee   on    Banking    and    Currency 
will    fully    investigate    this    important 
matter      and      make      recommendation 
tending     to     secure     the     international 
stabilization  of  silver." 


Railroads,  Ships,  and  Public 

Utilities  Have  Priority  in 

Distribution  of  Coal 

Service  orders  extending  drastic 
priority  privileges  in  the  transporta- 
tion of  coal  were  issued  by  the  Inter- 
state Commerce  Commission  on  July 
25.  Under  one  of  the  orders  the  rail- 
roads are  given  authority  to  move  coal 
by  the  most  available  route.  Under 
another,  the  railroads  are  instructed 
to  move  coal,  coke  and  fuel  oil  in  pref- 
erence to  all  other  freight,  excepting 
food  for  human  consumption,  feed 
for  livestock,  livestock  and  perishable 
products. 

Cars  for  coal  loading  are  to  be  fur- 
nished first  for  fuel  intended  for  rail- 
roads and  for  the  bunkering  of  ships; 
next  for  public  utilities  which  directly 
serve  the  general  public  under  a  fran- 
chise. This  includes  street  and  inter- 
urban  railways,  electric  power,  light, 
gas,  water  and  sewer  works,  and  ice 
plants.  Hospitals  come  next  in  the 
priority  list.  Other  consumers  then 
are  listed  in  the  following  order: 
Federal,  state,  county  and  municipal 
governments.  The  order  points  out 
that  the  intention  is  that  all  common 
carriers,  public  utilities,  quasi-public 
utilities  and  governments  may  be  kept 
supplied  with  coal  for  current  use,  "but 
not  for  storage,  exchange  or  sale." 

Priority  also  is  given  to  coal  for 
shipment  to  the  Northwest  by  way  of 
the  Lakes  and  to  the  commercial  sizes 
of  coal  for  domestic  use.  The  order 
provides  also  that  no  coal  is  to  be  sub- 
ject to  reconsignment  or  diversion,  ex- 
cept for  some  purpose  in  the  same  class 
or  in  a  superior  class. 

The  President  has  submitted  a  plan 
to  the  operators  and  mineworkers  pro- 
viding for  a  minimum  wage  for  280 
days  each  year.  The  plan  has  as  its 
object  the  elimination  of  those  mines 
not  in  a  position  to  furnish  280  days' 
work  and  thereby  to  meet  the  evil  of 
overdevelopment  in  the  industry. 


Congress  Is  Ready  to  Co-operate 
in  Solving  Coal-Strike  Situation 

It  is  apparent  that  Congress  is 
ready  to  pass,  with  the  minimum  of 
delay,  any  legislation  which  the  Pres- 
ident may  request.  It  is  practically 
certain,  however,  that  an  opportunity 
will  be  given  to  try  out  Secretary 
Hoover's  voluntary  control  before  any 
emergency  legislation  is  requested.  It 
has  been  announced  authoritatively 
that  the  House  will  not  be  called  back 
to  Washington.  The  lower  chamber 
has  recessed  until  August  15. 

Whether  or  not  the  administration 
asks  it,  there  is  certain  to  be  an  effort, 
before  this  session  of  Congress  closes, 
to  put  through  fact-finding  legislation 
and  possibly  legislation  giving  the 
President  special  powers  to  be  exer- 
cised in  case  of  an  emergncy. 
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.Johannesburg  Letter 

Railroad     Construction      Will      Develop 

South  Africa— Dividends  Declared 

by   Six   Mines — New   Gold 

Discovery    Reported 

By   John    Watson 

Johannesburg.  June  20— The  dis- 
covery of  a  gold  reef  near  Keetman- 
shoop,  South  West  Africa,  has  been 
reported  during  the  past  week.  A 
syndicate  in  that  district  pegged  eighty 
ciaims  (each  200  m.  square)  last  month. 
C.  H.  Fiebecke,  of  the  C.  I.  D.,  is  said 
to  have  the  controlling  interest  in  the 
syndicate.  Seven  shafts  have  been  sunk 
and  in  four  of  these  the  reef  had  been 
struck  at  an  average  depth  of  40  ft. 
Assays  carried  out  by  the  Standard 
Bank  of  South  Africa  showed  an  aver- 
age content  of  4  oz.  11  dwt.  per  short 
ton.  The  reef  is  said  to  average  16  in. 
in  width. 

The  Minister  of  Railways,  J.  W. 
Jagger,  announced  on  June  14,  a  big 
scheme  of  expansion  to  open  up  dis- 
tricts hitherto  undeveloped.  Permis- 
sion was  granted  by  the  Legislative 
Assembly  to  introduce  a  bill  providing 
for  twenty-two  lines,  altogether  851 
miles  in  length  at  an  aggregate  cost 
of  £4,087,620.  These  schemes  should 
give  employment  to  many  thousands 
and  are  divided  over  three  of  the  older 
provinces  of  the  Union.  Natal  is  ap- 
parently judged  to  have  enough  rail- 
ways )irn  trill. 

The   Belmont-Douglas    railway,   fifty- 
three    miles  long   will   pass   through   a 
district  of  salt-pans,  also  through  fertile 
and  irrigated  lands  along  the  Vaal  and 
Riet  Rivers.    The  Fort  Beaufort  to  Bal- 
four '-ft.  gage  railway,  of  twenty-three 
miles  length,  is  estimated  to  cost  £65,- 
000  and  will  pass  through  valleys  which 
are   irrigated   and   well-timbered.     The 
Franklin-Kokstad    railroad,    25J    miles 
long,    and    the    Franklin-Mataticle    line 
(via   Cedarville),   of  47J    miles   length, 
will   open  up  the  Transkei  districts   of 
-  olony.     The   George   to   Knysna 
line   will  cover  a  distance  of  forty-two 
miles  and  open  up  the  celebrated  timber 
.,f   Knysna;    the   estimated   cost 
of  this  section  is  put  rlown  at  £296,820. 
,-vaal,    the     new    railways 
,1    are:     him   wart    to    Apex,    via 
Benoni,     10    miles    long,    estimated    cost 
i       Krmelo  to  I. oi heir.  27  miles, 
,7.        Hercules     to 

!,,    Olifantspoortje    (via    Oh 

timated  Nyl- 

\  aalwater,  18 , 

Finally  Rustenb 

7    miles  at   Ml   Mtfan 

Buffi  i   doom    gold    mine    in    the 
,y     shortly     r>- 

i      A  syndicate  has 

i..i    a   lee  ••  of  the 

mine.    A  find  of  diamonds  is  reported  by 

a    pro  Macbaire,    in    the 

fgtroon    district.      A    shaft    was 

being  sunk   at  a  depth  of  ■"><>  to  Co   ft.. 


when    a    slightly 

colored    i 

diamond    of 

2J   carats  and   a 

water-white   stone  of 

J  carat  were  foul 

id. 

The    following 

dividends 

have    been 

declared    to-day 

by    the    Rand    Mines 

Group: 

Hate  "i 
Divi-      Dividend 
dend     Per        Per        Pax 
No      Cent     share     Vnluc- 

D            ... 
Crown  Mine; 
Nourse  Mini 
EloeeDeep 
M  odder  H 
Neii  Modder 

20         7! 
42         5 
34         1\ 
42          5 
20       30 
32       20 

ls.6d.         n 

6d.       10s. 

6d.          £1 

ls.-6d.        £1 

ls.-6d.        5s 

2s.-0       10s. 

London  Letter 

Union    Miniere    Has    Nearly    4.500,000 

Tons  of  Copper  in  Congo  Property 

— Largest   Producer  in   1921 

By  W.  A.  Doman 

London,  July  14 — The  annual  report 
of  the  Union  Miniere  du  Haut-Katanga 
for  1921  makes  a  remarkable  showing 
in  the  matter  of  estimated  ore  reserves. 
Prospecting  operations  were  continued 
in  the  southeastern  and  western  part 
of  the  concessions.  Only  in  the  south- 
eastern part  were  the  figures  contained 
in  the  report  taken  as  really  reliable, 
those  relating  to  the  western  part  being 
preliminary  only.  Baldly  stated,  the 
position  is: 

Ore,  Copper, 

tons  tons 

S  E  end  1921.  46,348,01  0    2,812,8100 

S.  E.end  1920.  12,300,000        1,869,00 


the  results  obtained  entirely  confirm 
the  estimates.  The  lower  grade  ores 
are  the  sulphide  ores.  The  above  analy- 
sis will  indicate  how  great  a  part 
leaching  is  expected  to  play  in  the 
company's  fortunes   in   the  future. 

Since  writing  the  above,  a  cablegram 
has  been  received  from  the  property 
giving  the  following  supplemental  fig- 
ures: 

Southeastern  group  Copper, 

per 
Ore,  tons      cent 

Leaching  ore.  2.000.000       17 

Concentrating  ore, 
1  l.i  it  H  i.OOO  @  7.4 
per  cent,  giving  a 
tonnage  of  concen- 
trates tor  smelting 
about     ..  2,000,000      22 


Incr 


14.04S.OOO 


943,310 


At  the  end  of  1920  the  average  cop- 
per content  was  5.78  per  cent,  and  in 
December  last  it  was  6  per  cent,  the 
new  tonnage  brought  in  during  the  year 
assaying  6.7  per  cent.  Preliminary 
estimates   in   the  western   portion   are: 

<  In  .  Copper, 

tons  tons 
c  oppei  1 c  pel  cent 

ovei                     1,736,000  286,000 
( loppei     under    1 S 

percent                      9,800,000  587,247 

The  tonnage  of  ore  above  15  per  cent 
averages  16.4  per  cent,  and  under  15 
percent  the  average  is  6  per  cent.  If 
the  preliminary  estimates  in  the  west- 
ern section  should  prove  on  further 
work  to  be  warranted,  the  total  ore- 
reserve  position,  as  shown  in  the  di- 
report,    would    stand    thus: 


( troup 

Ore,  tons 

903, 

17  2 

West. 

1,736,000 

16  to 

s    l 

14,80 

8  00 

0,000 

6  00 

•    1 

5  97 

I 

(Ire    containing   above    I :.    per    ,nil    is 

apparently  els 

B  per  cent  ore  is  for  concentration,  and 

8  per     ei  nt     ore     presumably     will     be 
treated    by    the    leaching    process.      The 

experimental  electrolytic  leaching  plant 
started  running  in  November  last,  and 


I  ires  and  con- 
centrates for  sir.elt- 

,„:■  4.(100 

Ores  for  leaching  25,000,000 

Sulphide  ores  7,300,000        2.7 
Mixed  ores  (sulphide 

and  oxide)  5,000,000         ;   1 

\\  i  stern  group 
Ore  for  smelting.            1,600,000       16.7 
Ore  for  leaching  1  1,1 ,000         1  l 

Classifying  the  ore  reserves  accord- 
ing to  their  character,  we  obtain  the 
following  figures: 

Copper, 
Ore,  tons  tons 

Smelting  ore... 3,600,000 

Ore    for    concentra- 
tion...  .    11,000.000        815,000 

Ore  for  leaching  ....       38,000,000     2.411,000 


Total    oxide    ores.  . 
Sundry  ores: 
Sulphide  ons 

.Mixed  ores 

52,600,000 

7,500,000 
5,000,000 

3,833,000 
285,000 

loialsundtvores  12,300.000         482,000 


( Irand  total 


■nOll      4,315,000 

Last  year,  195,800  tons  of  ore  was 
sent  to  the  smelter,  and  201,925  tons  to 
the  concentrator.  The  smelter  treated 
a  grand  total  of  390,953  tons,  of  which 
66.9  per  cent  represented  ores,  and  43.1 
pel  'nt  (luxes.  The  production  from 
the  above  was  :!0,464  tons  of  copper, 
30,186  tons  being  in  the  form  of  bars, 
and    127'. »    Ions    of   matte. 

Although  the  company  has  continued 
working  and  on  an  increasing  scale 
while  other  producers  have  been  com- 
pelled to  cease  the  question  of  closing 
down  was  seriously  considered  early 
this  year,  owing  to  the  fall  in  the  price 
of  the  metal  and  to  the  rise  in  costs. 
A  solution  of  the  difficulties  seems  to 
have  been  arrived  at  by  a  reduction  in 
the  rates  of  transport.  Transport  is 
an    important   item      60   per   cent    of   the 

product  ion     ,  o  ;       not     only     toi 

Union    Miniere.    hut     for    the    transport 

companies   them  elves,  and  rates  have 

been  reduced  as  from  Jan.  1  last.  They 
are  based  on  the  selling  price  of  the 
metal,     and     consequently     benefit      all 

parties.     Last  year,  the  Union  Miniere 

WM  the  large  I  COppef  producing  con- 
cern  in   the  world. 
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CANADA 
Ontario 

Kirkland    Gold    Company     Is     Cutting 
Station  at  1,025  ft.;  Deepest  Work- 
ing in  District — Hollinger   Pro- 
duces $1,000,000  Per  Month 

Cobalt — During  June  four  companies 
shipped  a  total  of  230  tons  of  ore  from 
Cobalt:  Coniagas  43.6  tons,  La  Rose 
33  tons,  Mining  Corporation  89.3  tons, 
and  O'Brien  64  tons.  Of  this  total 
64  tons  went  to  Ontario  smelters  and 
the  balance  to  the  United  States. 

During  the  week  ended  July  14.  the 
Mining  Corporation  shipped  87  tons, 
and  La  Rose  33  tons  of  ore  from  Co- 
balt. 

Kirkland  Lake — Arrangements  are 
being  completed  for  the  early  resump- 
tion of  work  on  the  Baldwin  prop- 
erty. 

The  shaft  at  the  Bidgood  is  being 
sunk  from  the  500  to  the  600  level. 

Two  diamond  drills  are  at  work  on 
the  Elstone-Dunkin  property,  which  is 
under  option  to  the  Thompson-Chad- 
burne  interests. 

The  Kirkland  Gold  is  cutting  a  sta- 
tion at  the  1,025  level  in  the  main 
shaft,  which  is  the  deepest  working  in 
the  Kirkland  district. 

Teck  Hughes  mill  heads  are  run- 
ning exceptionally  high,  and  it  is  be- 
lieved that  the  July  output  will  consti- 
tute a  record. 

The  capital  of  the  Boston  Creek 
mine  has  been  increased  from  2,000,- 
000  to  4,000,000  shares  of  $1  par.  The 
increase  is  for  the  purpose  of  com- 
pleting the  amalgamation  with  the:  R. 
A.  P.  syndicate  and  the  Kelsey,  and 
the  financing  of  the  merged  properties. 

West  Shining  Tree — The  Tonopah 
Mining  Co.,  of  Nevada,  has  taken  an 
option  on  the  Herrick  property.  Un- 
der the  agreement  the  shaft  is  to  be 
sunk  to  400  ft.  and  2,000  ft.  of  lateral 
work  will  be  done.  The  deal  calls  for 
the  Tonopah  company  to  put  the  prop- 
erty on  a  producing  basis  if  the  results 
prove  to  be   sufficiently  satisfactory. 

Porcupine — The  shaft  being  sunk  by 
the  Kerr  Lake  on  the  Goldale  prop- 
erty is  now  down  400  ft.,  and  an  av- 
erage of  140  ft.  a  month  is  being  at- 
tained. At  500  ft.,  lateral  development 
will  be  started. 

The  Hollinger  tonnage  continues  to 
average  4,000  per  day,  which  rep- 
resents a  production  of  about  $1,000,- 
000  a  month. 

Arrangements  are  being  made  to  dia- 
mond drill  the  Gold  Centre  property. 

It  is  understood  that  the  campaign 
of  deep  diamond  drilling  undertaken  by 
the  Davidson  is  showing  good  results 
and  that  values  from  $7  to  $10  are  be- 
ing obtained  over  widths  of  from  10 
to  20  ft.  One  hole  will  be  drilled 
to  cut  the  orebodies  at  a  depth  of 
2,000  ft. 

Directors  of  the  Clifton  have  advised 
the  shareholders  that  sufficient  money 
has  been  received  from  the  sale  of 
treasury  stock  to  finance  the  building 
of  a  small  mill. 


British   Columbia 

General  Activity  Prevails  at  Cambourne 
— Cunningham    Mill    at    Alamo 
Will    Be    Re-started 
Kaslo — Sinking    of    the    winze    and 
other   development    at    the    Cork-Prov- 
ince mine   has   been  delayed  by  draft- 
ing of  a   part   of   the    mine   crew  into 
the  Forestry  Department's  fire-fighting 
crews. 

Trout  Lake — With  the  lowering  of 
the  water  in  the  upper  Lardeau  River, 
placer    mining    operations    by    a    Vic- 


Nelson — A  strong  showing  of  cop- 
per-gold ore  is  being  opened  up  on  the 
Spokane  Mining  &  Development  Cor- 
poration's property  at  Beasley.  An 
orebody  was  cut  which  has  a  width  of 
35  or  40  ft.,  and  which  samples  4  per 
cent  copper  and  60c.  per  ton  in  gold. 

Three  Forks — Repairs  have  been  com- 
pleted to  the  compressor  plant  of  the 
Rambler-Cariboo  mines,  damaged  in 
the  spring  by  a  snowslide. 

Alamo — Preparations  have  been  in 
progress    recently    for    resumption    of 


Experimental  flotation  plant  of  Granby  Consolidated  Mining,  Smelting 
&  Power  Co.  at  Anyox,  B.  C. 


toria  syndicate  are  expected  to  be  un- 
der way  in  full  swing. 

The  Silver  Crown  Mining  Co.  in 
which  Spokane  capital  is  interested,  has 
commenced  preliminary  operations  at 
the  Foggy  Day  group,  which  was 
bonded  recently  from  Mrs.  A.  E.  Jow- 
ett.  The  property  is  situated  near  the 
Silver  Cup  mine,  and  carries  free-mill- 
ing gold.  It  is  planned  to  commence 
construction  of  a  small  mill  soon. 

Ferguson — The  old  Silver  Cup  mine 
buildings  and  warehouses  at  Five-Mile 
were  destroyed  early  in  July  by  forest 
fires.  Damage  to  other  mining  prop- 
erty in  the  vicinity  was  threatened  for 
a  time. 

Cambourne — It  is  understood  that  a 
syndicate  is  negotiating  for  a  number 
of  mining  properties  in  this  vicinity; 
prospects  are  that  deals  aggregating 
$200,000  in  final  payments  will  be 
made.  Development  is  being  done  on 
a  number  of  the  free  milling  proper- 
ties of  the  camp,  and  in  general  ac- 
tivity has  been  greater  than  for  a  num- 
ber of  years. 

Salmo — The  mill  of  the  Nugget 
Mines,  Ltd.,  resumed  about  the  middle 
of  July. 

Development  on  the  Reno  property, 
4i  miles  from  the  Nugget,  by  W.  B. 
Pool  and  son,  has  opened  free-milling 
gold  quartz  at  a  depth  of  100  ft.  Much 
of  the  gold  is  so  coarse  as  to  be  easily 
visible  to  the  naked  eye. 


operations  at  the  Cunningham  mill„ 
which  was  built  three  years  ago  for 
handling  the  ores  of  the  Wonderful, 
Queen  Bess,  Slocan  Sovereign,  and 
Idaho-Alamo  mines. 


WASHINGTON 

Inventory  of  Equipment  at  Northport 
Smelter  Is  Underway 
Spokane — A  move  is  on  foot  to  af- 
filiate the  various  mining  organizations 
here  with  the  American  Mining  Con- 
gress, and  co-operation  is  being  sought 
of  mining  interests  of  the  western  side 
of  the  state  to  the  end  that  Wash- 
ington may  receive  proper  representa- 
tion. 

Keller  —  Arrangements  are  being- 
made  by  the  Addison  Copper  Co.  with 
county  officials  for  assistance  in 
constructing  a  road  to  the  mining  prop- 
erty of  the  company.  As  soon  as  the 
work  is  completed,  a  start  will  be 
made  on  ore   production. 

Northport — An  inventory  of  the 
equipment  of  Northport  Smelting  &  Re- 
fining Co.  has  been  taken  lately  by  par- 
ties said  to  be  representatives  of  the 
American  Smelting  &  Refining  Co. 
Much  conjecture  is  afloat  as  to  what 
the  plans  of  the  Northport  company 
are.  The  company  is  controlled  by  the 
Days,  but  freight  differentials  on  ore 
from  their  mines  to  this  point  and 
from  here  to  the  refinery  at  Pittsburgh, 
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Pa.,  have  operated  so  as  to  make  the 
smelting  enterprise  an  unprofitable 
one.  In  view  of  the  recent  election 
of  Harry  L.  Day,  traffic  director  and 
business  head  of  the  Day  family  af- 
fairs, to  the  directorate  of  the  Amer- 
ican Smelting  &  Refining  Co.,  it  is  be- 
lieved that  the  A.  S.  &  R.  Co.  has,  or 
will  take  over  the  smelter. 

COLORADO 
New     Bonanza     Orebody     in    Portland 
Mine  Proves  Large — Fire  Causes 
S75.000   Loss   at  Tomboy 
Silverton — The  mining  situation  con- 
tinues to  improve  in  the  San  Juan  dis- 
trict.      State     Mine     Inspector     Innis 


oping  into  one  of  the  notable  discov- 
eries of  the  gold  camp  and  already  is 
compared  with  the  "jewelry  shop"  of 
the  Independence  or  the  "Cresson  vug." 
The  vein  is  10  ft.  wide  and  3  ft.  of 
it  is  of  the  highest  grade.  In  the  core 
it  is  said  to  be  almost  pure  sylvanite. 
Estimates  of  the  richer  part  of  the 
vein  are  over  $10,000  per  ton.  Sack 
shipments  to  the  sampler  were  settled 
for  at  over  500  oz.  The  discovery  is  at 
the  deepest  point  at  which  ore  has  ever 
been  mined  in  the  Cripple  Creek  dis- 
trict. The  new  orebody  has  been 
opened  for  a  distance  of  60  ft.  and  the 
high-grade  streak  has  been  drifted 
upon  for  about  20   ft.     The  strike   on 


Mine  p 


[  of  the  Utah  Consolidated  Mining  Co., 
Carr  Fork,  Bingham,  Utah 


states  that  "there  is  more  actual  de- 
velopment of  ore  under  way,  more  pro- 
duction being  made  and  a  greater  ulti- 
mate production  indicated  than  for 
many  months  past."  The  Iowa-Tiger 
mill  under  operation  by  the  Melville 
Mining  &  Milling  Co.  was  started 
July  5.  The  mill  is  being  operated  on 
two  shift-  and  is  producing  at  a  rate 
of  about  twenty  cars  of  concentrate 
per  month.  The  third  shift  will  be  put 
on  as  soon  as  ore  now  being  developed 
is   ready  for  breaking. 

Telliiride — The  Tomboy  Gold  Mines 
Co.  suffered  a  loss  of  at  least  $75,000 
by  the  burning  of  the  boarding  house, 
machine-shop,  club-house,  blacksmith- 
shop  and  other  small  buildings,  on 
The  fire  originated  in  the 
basement  of  the  boarding  house  from 
nn   unknown   cause.     It   was   n> 

'  .'  snow  sheds  and  other 
buildings  to  prevent  the  spread  of  the 
flames  to  the  mine  workings  and  other 
buildine  Operation!  at  mill  and  mine 
I  ''lit  a  short  time  and 
rebuilding   w  .   .  •  cad   as  soon   as 

kag uld   be  cleared. 

<  ripple  '  reek  The  recent  strike  on 
the  2,600  level  of  the  Portland  mine  at 
Cripple  Creek    gives   promise  of 


the  Portland  as  well  as  several  other 
surface  finds,  notably  on  Beacon  Hill, 
has  brought  out  a  new  crop  of  pros- 
pectors and  much  of  the  spirit  of  old 
boom  days  is  in  evidence. 

UTAH 

Bingham    Galena    Again   in    Bad   Grace 
with    Securities   Commission 

Salt  Lake  City — Questionnaires  re- 
garding mining  operations  have  been 
prepared  by  the  mines  committee  of 
the  Salt  Lake  Commercial  Club  for  dis- 
tribution upon  request  to  Utah  mine 
operators.  This  is  being  done  with  a 
view  to  bringing  mining  operators  and 
n  into  closer  touch.  The  data 
obtained  from  the  questionnaires  will 
be  tabulated  by  the  committee  and  pre- 
pared   for   distribution    fr f   charge. 

Answers  will  be  accepted  by  the  com- 
mittee with  the  understanding  that  the 
Commercial  Club  assumes  no  re 
bility,  either  directly  or  indirectly,  to 

OWner  or  investor  for  the  statements  ns 
made    DOT    for    the    result    of    their   dis- 
tribution.    Nothing  will  DC  added  to  the 
ived. 
The    permit    of   the    Bingham    Galena 
took  has  been  withdrawn  by  the 
Utah    Securities    Commission.      This    is 


the  second  permit  given  the  company; 
it  is  withdrawn  owing  to  the  company's 
failure  to  keep  up  payments  on  the 
lease  and  option  held  on  the  Lost 
Packer  property  in  Idaho,  which  it  un- 
dertook to  acquire  upon  receipt  of  the 
permit.  The  first  permit  was  with- 
drawn as  a  consequence  of  sundry- 
transactions  with  George  Graham  Rice, 
which  elicited  strenuous  protest  by  re- 
putable mining  interests. 

Eureka — Shipments  for  the  week 
ended  July  15  amount  to  101  cars. 
Shippers  were:  Tintic  Standard,  24 
cars;  Chief  Consolidated,  20;  Iron 
Blossom,  14;  Victoria,  7;  Grand  Cen- 
tral, 7;  Colorado,  5;  Tintic  Drain  Tun- 
nel, 4;  Centennial-Eureka,  3;  Eagle  & 
Blue  Bell,  3;  Swansea,  3;  Gemini,  2; 
Mammoth,  1;  Alaska,  1. 

Park  City — Shipments  for  the  week 
ended  July  15  amount  to  2,821  tons. 
Shippers  were:  Ontario,,  850  tons;  Sil- 
ver King  Coalition,  774;  Park-Utah, 
765;  Judge,  Daly,  and  Daly  West,  432 
tons. 

Shipments  both  here  and  at  Eu- 
reka are  below  normal,  following  the 
Fourth  of  July  shut  down. 

Alta — The  South  Hecla  is  beginning 
shipments.  Difficulties  from  water  and 
gas  have  abated.  The  Columbus-Rex- 
all  from  June  12  to  July  12  shipped  20 
cars  of  ore,  amounting  to  about  1,000 
tons.  The  winter  accumulation  of  ore 
has  been  marketed,  but  it  is  expected 
to  mine  and  ship  about  20  tons  of 
ore  daily  throughout  the  shipping 
season. 

Big  Cottonwood — At  the  Woodlawn 
property,  the  survey  has  been  brought 
up  to  date  and  a  geological  examina- 
tion has  been  made.  A  winze  is  be- 
ing sunk  from  the  700  level,  where 
drifting  has  also  been  started  to  cut  a 
vein  opened  on  the  main  tunnel  level 
200  ft.  higher  up.  The  Alta  Tunnel 
&  Transportation  Co.  is  shipping  about 
6  tons  of  ore  daily,  in  spite  of  water 
flowing  down  the  raises.  The  water, 
however,  is  growing  less,  and  condi- 
tions are  expected  soon  to  be  normal 
in  this  regard. 

NEVADA 

Nevada   Packard   Mill   Exceeds  Former 

Record— Betty   O'Neal   Flotation 

Plant   Nearing  Completion 

Virginia  City  -It  is  persistently 
rumored  that  the  Middle  Mines  group 
is  to  be  again  taken  under  option  by 
eastern  interests.  The  mines  and  dis- 
trid  have  recently  been  examined  by 
mining  engineers  said  to  represent 
prominent   New  York  and  Boston  finan- 

Knchcster — June  production  of  the 
Rochester  Silver  Corporation  was  4,- 
M9  tons,  gross  value  $46,650,  and  net 
profits  19,682-98,  which  is  about  nor- 
mal for  the  company.  Mine  conditions 
are  said  to  be  good;  the  Windlass 
vein  has  been  cut  in  two  raises  from 
the  500  level  at  point!  about  85  ft.  be- 
low the  L'oii  level.  Both  raises  show 
commercial    ore.     The   northwest    drift 


July  29,  1922 


Engineering  and  Mining  Journal-Press 


211 


on  the  500  level  is  following  the  Wind- 
lass vein  in  low-grade  ore. 

The  cyanide  mill  of  the  Nevada  Pack- 
ard Mines  Co.,  in  the  Rochester  dis- 
trict, is  treating  160  tons  of  ore  daily. 
This  is  the  largest  tonnage  ever  treated 
by  the  company.  The  Packard  mine 
is  worked  through  tunnels  to  a  max- 
imum depth  of  250  ft.  The  orebodies 
as  a  whole  are  large  and  of  low-grade, 
but  operating  costs  are  low. 

Battle  Mountain— The  100-ton  flota- 
tion plant  of  the  Betty  O'Neal  Mining 
Co.  will  be  completed  in  September. 
The  main  drainage  tunnel  has  entered 
heavy    ground    only    a    short    distance 


run  from  the  Amalgamated  No.  1  shaft 
at  the  400  level  extending  east  to  the 
Susan  Duster  incline  shaft  sunk 
by  the  Ohio  Kentucky  Co.  The  work 
will  be  done  under  the  management  of 
S.  F.  Whitney,  resident  manager. 

Shipments  continue  to  go  forward 
from  the  Prince  Consolidated  tailings 
at  Bullionville,  in  spite  of  the  strike. 
During  the  past  week,  several  trains 
have  been  run  to  Pioche  and  the  sit- 
uation appears  to  be  easing,  with  four- 
teen engines  in  bad  order  in  the  yards 
at  Caliente  a  week  ago  and  only  three 
now. 

Ore   has   been   struck   at   a  depth   of 


and  manufacturing  of  the  diatomaceous 
earth.  The  claims  lie  in  Township  37 
N.,  Range  3  E.,  and  in  close  proximity 
to  the  Pacific  Gas  &  Electric  Co.'s  rail- 
road from  Bartle  to  Pit  No.  1.  Several 
miles  of  this  road  are  ballasted  with 
diatomaceous   earth. 

California,  in  1921,  produced  gold  to 
the  value  of  $15,704,822,  according  to 
figures  announced  by  the  U.  S.  Geolog- 
ical Survey.  The  production  in  1920 
was  $14,311,043.  The  silver  yield  was 
worth  $1,859,896  in  1920  and  $3,629,- 
233  in  1921.  Copper  production  fell 
from  12,626,272  lb.  in  1920  to  11,743,- 
404  during  1921. 


from  a  connection  to  the  old  workings 
and  it  has  been  necessary  to  spile  for 
the  past  35  ft.  The  tunnel  is  already 
slowly  draining  the  old  mine  workings. 
The  north  drift  on  an  intermediate 
level,  80  ft.  below  No.  3  tunnel,  has 
been  in  $90  ore  for  the  last  20  ft. 

Tonopah — Production  in  the  district 
is  about  as  usual.  There  is  still  a 
scarcity  of  skilled  miners  although  op- 
erations have  not  been  hampered  as 
yet.  So  far  no  effect  of  the  coal  or 
railroad  strikes  has  been  felt. 

Golden  Arrow — The  option  on  the 
Storm  Cloud  group  of  claims,  located 
five  miles  south  of  Golden  Arrow, 
which  was  held  by  George  Wingfield 
and  associates,  has  been  released.  De- 
velopment failed  to  disclose  any  great 
extent  to  the  bunch  of  high-grade  ore 
discovered  on  the  surface. 

Goldfield — June  production  of  the  Sil- 
ver Pick  lease  in  Red  Top  ground  was 
325  tons,  average  value  about  $50  per 
ton.  This  is  a  decrease  of  275  tons 
from  May  production. 

Pioche — Active  development  of  the 
holdings  of  the  Amalgamated  Pioche 
Mines  &  Smelters  Corporation  is  an- 
nounced by  William  J.  Palmer,  presi- 
dent of  the  company,  and  Hugh  R.  Van 
Wagenen,  general  manager.  The  ter- 
ritory between  the  Greenwood  orebody, 
opened  by  the  Combined  Metals  Co., 
and  the  Susan  Duster  mine,  worked 
some  years  ago  by  the  Ohio  Ken- 
tucky Mining  Co.,  has  been  recom- 
mended as  promising,    A  drift  will  be 


An  operating  gold  dredge  in  California 

100  ft.  in  the  new  vertical  shaft  of  the 
Pioche  Bristol  mine  at  Jackrabbit.  The 
vein  is  in  the  lime  spar  and  has  a 
good  lead-silver  content.  W.  E. 
Brodie,  of  Pioche,  is  in  charge  of  the 
development. 

CALIFORNIA 

Mine  Assessments  Reduced — Deposit  of 

Diatomaceous     Earth     Will     Be 

Opened — Gold  Production 

Increases 

Special  Correspondence 

San  Francisco — The  county  super- 
visors have  cut  the  tax  assessment 
of  the  Iron  Mountain  Copper  Co., 
Riverside  County,  and  the  Mammoth 
mine  of  the  U.  S.  Smelting,  Refining 
&  Mining  Co.,  in  Shasta  County.  Both 
mines  have  been  inoperative  since  early 
in  the  war.  The  reduction  was  one- 
third  of  the  original  assessment. 

A  suit  involving  80,000  shares  of 
stock  in  California  Rand  Silver,  Inc., 
instituted  last  September  by  E.  L. 
Blanck  against  J.  J.  Noser,  owner  of 
the  stock,  has  been  settled  out  of  court. 
Noser  and  Blanck  will  each  receive 
40,000  shares. 

Assessment  work  has  been  done  on 
twenty-seven  mining  claims  in  the 
northeastern  part  of  Shasta  County  on 
deposits  of  diatomaceous  earth.  The 
work  and  improvements  consisted  of 
digging  pits,  building  roads,  and 
erecting  buildings  for  the  purpose  of 
developing  the  mining  claims  in  pur- 
suance of  a  general  plan  for  the  ulti- 
mate   extraction,    shipping,    marketing 


The  Central  Eureka  company's 
crusher  house  and  ore  bins  near  Sut- 
ter Creek,  Amador  County,  are  in 
course  of  construction.  It  is  expected 
that  the  shaft  will  be  ready  for  min- 
ing operations  within  a  month. 

A  strike  of  ruby  silver  ore  is  re- 
ported on  the  400  level  of  the  Bray  & 
Bisbee  mine  in  the  Randsburg  district. 

The  Shasta  Zinc  &  Copper  Co.  is 
treating  160  tons  of  ore  daily  at  its 
plant  near  Winthrop.  Zinc  oxide  is 
the  principal  product,  but  copper,  sil- 
ver and  some  gold  are  also  recovered. 

JOPLIN-MIAMI  DISTRICT 
Shortage  of  Miners  Is  Still  Felt — Drill- 
ing   Northwest    of    Joplin    May 
Disclose  New  Field 
By  P.  R.  Coldren 

Joplin — Heavy  rains  on  July  16  and 
17  put  several  mines  in  the  Picher  sec- 
tion of  the  Tri-State  field  tempora- 
rily out  of  commission.  Among  them 
was  the  Underwriters'  Land  Co.'s  No. 
4  mine  at  Douthat,  and  the  Acme.  The 
Underwriters'  had  been  pumping  from 
1,500  to  2,000  gal.  per  hour  regularly 
from  their  lower  level.  The  heavy 
rains  did  not  affect  the  lower  level  at 
all,  but  the  upper  level  was  virtually 
flooded. 

Despite  a  steadily  improved  price 
for  zinc  ore,  the  increase  in  the  num- 
ber of  operating  properties  is  not  as 
great  as  had  been  anticipated,  and  at 
this  writing  the  total  number  of  pro- 
ducers is  reported  at  103.   Several  more 
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will  soon  be  in  the  producing  column, 
including  the  Texas,  which  is  to  be  run 
by  the  Vinegar  Hill  Zinc  Co.,  and  a  new 
mine  for  which  a  mill  is  now  being 
erected  on  a  lease  in  Kansas,  north  of 
Picher,  by  John  Robinson,  of  Miami. 

Several  mines  that  have  started  up 
in  the  past  two  months  have  been 
forced  to  close  down  again  through 
their  inability  to  get  enough  shovel- 
ers  to  secure  a  tonnage  of  dirt  suffi- 
cient to  make  their  operations  profit- 
able. This  shortage  of  good  workers 
is  somewhat  relieved  now,  since  men 
have  come  back  from  the  harvest  fields, 
but  it  would  quickly  become  apparent 
once  more  if  ore  prices  should  continue 
to  improve  and  operators  should  wish 
to   largely  increase  their  production. 

Interests  represented  by  Victor 
Kakowsky,  of  Joplin,  are  operating 
some  thirty  drills  in  the  territory  to 
the  northwest  of  Joplin,  and  it  is  be- 
lieved another  new  field  eventually  will 
be  opened  up  here.  Other  interests 
have  acquired  a  large  acreage  directly 
north  of  Joplin  and  plan  drilling  ex- 
tensively   this    fall. 

Galena — Mining  operations  that  have 
been  at  a  standstill  for  almost  two 
years  promise  renewed  activity  as  a 
consequence  of  the  restarting  of  the 
McKinney  Mining  Co.'s  concentrator, as 
a  custom  mill.  The  plant  is  located 
north  of  the  town  in  what  is  called  old 
Empire,  and  the  company  is  preparing 
to  work  the  ground  on  the  lease,  as 
well  as  handle  ore  mined  on  other 
near-by  tracts.  This  will  help  the 
small  operator  particularly.  The  Eagle- 
Picher  Lead  Co.  owns  the  first  lease 
on  this  property  for  ore  below  the  200 
level,  and  is  starting  drill-prospecting 
on  the  tract.  Three  holts  will  be  put 
down,  to  be  follewed  by  others  if  ore 
is  found. 

MINNESOTA 

Coal      Shortage      on      Minnesota      Iron 

Ranges   Cause   of    Uncertainty 

kmong  Operators 

Hibbing — There  is  a  marked  feeling 
of  uncertainty  among  the  iron-ore  op- 
erators on  the  Mesabi  and  Vermilion 
ranges  due  to  the  unsettled  transpor- 
tation facilities,  both  on  the  railroads 
and  boats.  At  present,  some  of  the 
operators  have  been  compelled  to  close 
a  few  of  the  mines  and  mills,  while 
others  have  curtailed  their  production 
due  to  the  inability  of  the  railroads  to 
supply  cars.  This  inability  i 
by  the  lack  of  help  both  in  the  repair 
of  the  locomotives  and   the  cars. 

■  nd   factor  which   is  tending  to 
retard  iron-ore  operations  is  the  suppli- 
ed   coal    for    the    lake    freight) 
many  ports   only  a   limited   amount  of 
allowed  a  boat,  while 
•  rahle     shifting      II 
done  to  obtain  sufficient  coal  for  n  trip 
price    of    coal     is    !*•- 
comim-  .,<iVP    f,,r    „,,. 

ators.     Should  this  condition  continue, 
■l  wil1  v  to  tie  up  many  of 

the  boats  whi   h  will  also  cause  curtail- 
ment  of  mir  ing   on   the   ranges.     It    is 


imperative  that  a  change  for  the  better 
must  occur  in  the  near  future  or  a 
serious  curtailment  will  take  place. 
The  coal  supply  of  the  iron-ore  op- 
erators is  sufficient  for  a  continuation 
of  their  activities  for  some  time,  as 
large  quantities  are  generally  placed 
in   storage  for   months   of   operation. 

Duluth — The  coal  situation  relative 
to  the  furnaces  and  mills  of  the  Min- 
nesota Steel  and  the  Zenith  Furnace 
companies  here,  although  not  yet  acute, 
threatens  to  curtail  operations.  Opera- 
tions at  both  plants  will  continue  as 
there  is  sufficient  coal  on  hand  for  the 
immediate  present  but  a  continuation 
of  the  coal  strike  and  subsequent  short- 
age of  coal  at  the  docks  will  force  a 
suspension  at  both  plants. 

MICHIGAN 

The  Copper  Country 

Producers     Are     Confident     They     Can 
Compete  Successfully  with  West- 
ern   Mines — Efficiency    of 
Operation  Will  Lower 
Costs 

By  M.  W.  Youngs 
Houghton — In  the  Calumet  &  Hecla 
tailing  deposit  there  is  40,000,000 
tons  of  material  containing  an  average 
of  14J  lb.  of  copper  per  ton.  Approx- 
imately 2h  lb.  is  lost  in  retreatment. 
The  sands  farthest  out  in  the  lake  are 
dredged  during  the  summer,  those  in- 
shore being  taken  out  in  winter  on  ac- 
count of  ice  in  the  lake.  The  sands 
farthest  out  are  the  newer  tailings  and 
are  not  as  rich  as  those  inshore.  So 
while  the  reclamation  plant  may  be 
working  to  capacity  in  summer  the  re- 
covery may  not  be  as  high  as  it  is  dur- 
ing the  winter. 

Resumption  of  work  on  the  Tama- 
rack reclamation  plant  and  haulage  way 
in  the  Calumet  &  Hecla  conglomerate 
department,  extensive  repairs  to  the 
Red  Jacket  shaft  of  Calumet  &  Hecla, 
construction  of  a  new  steel  rock-house 
at  No.  2  shaft,  Trimountain,  and  the 
running  of  a  survey  for  the  proposed 
railroad  from  the  Ahmeck  mine  to  the 
mill  are  all  cited  as  evidences  of  faith 
in  the  Lake  district  and  forerunners 
of  a  return  of  normal  activities  and 
prosperity.  There  is  no  fear,  here  at 
least,  that  the  Lake  mines  will  fail  to 
compete  successfully  with  the  pro- 
ducers of  the  west  and  southwest. 

Calumet  &  Hecla  has  not  yet  resumed 
the  work  of  exploring  the  Kearaarge 
lode  encountered  by  a  crosscut  from  the 
Blsl  level  of  the  Red  Jacket  shaft  and 
will  not  do  so  until  repairs  unucr  waj 
in  the  shaft  are  completed.  When  this 
work  is  taken  up  again,  drifts  will  be 
continued  in  both  directions  on  the  vein 
in  the  hope  of  uncovering  better  values 
than   have   been   found   to  date, 

2  Gratiot  shaft,  Seneca,  a 
vi  been  cut  at  the  18th  level 
preparatory  to  drifting  north,  and  a 
station  will  be  cut  now  at  the  11th 
level,  at  which  point  a  drift  will  be 
driven  to  the  south.  The  lode  was 
opened    in    this    shaft    by    means    of    a 


raise  from  the  1 3th  to  the  11th  level 
and  it  is  for  the  purpose  of  more  thor- 
oughly opening  and  testing  this  ground 
that   the   drifts   will  be  run. 

Menominee  Range 
Crystal  Falls — A  new  electric  hoist 
is  being  installed  at  the  Tobin  mine 
of  the  McKinney  Steel  Co.  It  was  man- 
ufactured by  the  Nordberg  Manufac- 
turing Co.,  of  Milwaukee.  It  will  be 
driven  by  a  500-hp.  motor  and  will  be 
able  to  handle  a  skip  from  a  depth  of 
2,600  ft.  The  drums  are  9  ft.  with  a 
10-ft.  face  and  are  geared  to  a  rope 
speed  on  the  skip  of  1,500  ft.  per  min- 
ute. A  new  brick  building  is  being 
erected  to  house  the  new  machinery. 
A  new  steel  headframe  will  be  built 
at  the  Tobin  in  the  near  future. 

Iron  River — Operations  have  been  re- 
sumed at  the  Homer  mine  of  the  Wick- 
wire  Mining  Co.  The  property  was 
closed  June  1,  following  the  starting 
of  litigation  by  the  fee-owners,  who 
claimed  that  the  ore  was  being  im- 
properly mined.  An  agreement  has 
been  reached  which  permitted  the  min- 
ing of  ore  again. 

Gogebic  Range 
Ironwood — The  Davis  mine,  of  the 
Oliver  Iron  Mining  Co.,  recently  had 
an  unexpected  test  of  its  recently  in- 
stalled pumping  plant.  The  2,600  level 
crosscut  struck  a  vug  of  some  size  and 
the  sudden  rush  of  water  necessitated 
closing  the  dams  on  both  that  and  the 
2,400  level,  while  the  reserve  pumps 
were  started  and  run  at  capacity. 
There  are  three  400-gal.  electric-driven 
pumps  with  forged-steel  water  ends 
pumping  to  the  surface  in  one  lift,  this 
being  2,600  ft.  The  pumps  and  dams 
all  worked  satisfactorily,  so  no  great 
damage  was  done.  The  dams  are  built 
of  concrete  with  steel  frames  for  the 
doors  and  heavily  reinforced  with  steel 
roils.  The  doorways  are  6  ft.  by  6  ft. 
in  the  clear  so  that  motor  haulage  is 
uninterrupted  when  the  doors  are  open. 
They  were  designed  to  withstand  a 
pressure  of  200  lb.  per  sq.in. 

It  is  beginning  to  appear  that  the 
mines  in  this  district  will  be  faced  by 
a  labor  shortage  by  fall.  At  present 
when  no  especial  effort  has  been  made 
to  get  new  employees,  there  are  few 
men  looking  for  work,  and  several 
mines  have  been  unable  to  get  back 
their  old  employees  who  were  laid  off 
last  fall.  A  short  time  ago 
agents  were  here  looking  for  men  to 
go  to  the  western  copper  camps  but  did 
not  Lret  many  recruits.  Most  of  those 
leaving  the  district  are  young  men  who 
are  iroing  to  Detroit,  Flint,  Lansing, 
anil  Muskegon  to  work  in  the  automo- 
bile   factories,   where    pay   is    higher. 

The  strike  of  the  railway  car  and 
shopmen  is  beginning  to  affect  car 
service  at  the  mines  There  is  some 
shortage  of  locomotives  in  serviceable 
condition,  and  several  mines  have  been 
without  cars  for  short  periods.  As  in 
other  districts,  train  service  is  being 
curtailed  where  it  does  not  interfere 
with   handling  the  mails. 
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Daily  Prices  of  Metals 


Copper.  N.  Y.. 

net  refinery* 


Electrolytic 


13.625 
13.625 
13.625 
13  625 
13  625®  13  75 
13.625@13  75 


31  125 
31.375 
31  375 
31  375 
31.50 
31  625 


Straits 


SLL. 


St.  L. 


31.75 
32  00 
32  125 
32  25 
32.25 
32.50 


5. 65(3  5.75 
5.65@5  75 
5.65@5.75 
5.65@5.75 
5  .65@5.75 
5.75 


40  5 
40 


5.375 
5.375@5.40 
5.35  @5  40 
5.375@5.40 
5.375@5.40 


775@5.S 
5.825 
5.85 
5.875 
5.90 
5.925 


•These  prices  correspond  to  the  following  quotations  for  copper  delivered :  July  20th 
to  24th  inclusive.  13.875c;  25th  and   26th,  13.875-5  He. 

The  above  quotations  are  our  appraisal  of  the  average  of  the  major  markets  based 
generally  on  sales  as  made  and  reported  by  producers  and  agencies,  and  represent  to 
the  best  of  our  judgment  the  prevailing  values  of  the  metals  for  deliveries  constituting 
the  major  markets,  reduced  to  the  basis  of  New  York  cash,  except  where  St.  Ixuis 
la  the  normal  basing  point,  or  as  otherwise  noted.  All  prices  are  in  cents  per  pound. 
Copper  is  commonly  sold  "delivered,"  which  means  that  the  seller  pays  the  freight  from 
the  refinery  to  the  buyer's  destination. 

Quotations  for  copper  are  for  ordinary  forms  of  wire  bars,  ingot  bars  and  cakes. 
For  ingots  an  extra  of  0.05c.  per  lb.  is  charged  and  there  are  other  extras  for  other 
•hapes.     Cathodes  are  sold  at  a  discount  of  0.125c.  per  lb. 

Quotations  for  zinc  are  for  ordinary  Prime  Western  brands.  Tin  is  quoted  on  the 
basis  of  spot  American  tin,  99  per  cent  grade,  and  spot  Straits  tin.  Quotations  for  lead 
reflect  prices  obtained  for  common  lead,  and  do  not  include  grades  on  which  a  premium 
Is  asked. 


London 


Copper 

Lead 

Zinc 

July 

Standard 

Electro- 
lytio 

Spot 

3M 

Spot 

3M 

Spot 
251 

25| 
25| 

25| 
25| 

3M 

Spot 

29| 
29f 
29| 
29| 
29| 

3M 

20 

21 
24 
25 
26 

63| 
63} 
63| 
63f 
63f 

63| 
63| 
63f 

63| 
63| 

70} 
70* 
70* 

70* 

70* 

156* 
157J 
15* 
158| 

1601 

156| 
1S7| 
158} 
1581 

160} 

24} 
24} 
24i 
24* 
24* 

29J 
291 
29} 
29} 
29} 

Thu  above  table  gives  the  closing  quotations  on  the  London  Metal  Exchange.     All 
prices  in  pounds  sterling  per  ton  of  2,240  lb. 


Silver  and  Sterling  Exchange 


Sterling 

Exchange 
"Cbeeka" 

Silver 

July 

24 
25 
26 

Srerling 
Exchange 
"Checks" 

Silver 

July 

New  York 

Domestic 

Origin 

New  York 
Foreign 
Origin 

London 

New  York 

Domestic 

Origin 

New  York 
Foreign 
Origin 

London 

20 
21 

22 

4441 
445f 
445} 

99f 

99| 
99| 

70 

69f 
69! 

35* 

35} 
35} 

445} 
445} 
444* 

99! 
99! 
99| 

69! 
69} 
69} 

35} 

35 
35} 

New  York  quotations  are  as  reported  by  Handy  &  Harman  and  are  In  cents  per 
troy  ounce  of  bar  silver,  999  fine.  London  quotations  are  in  pence  per  troy  ounce  of 
sterling  silver,  925  fine.  Sterling  quotations  represent  the  demand  market  in  the  fore- 
noon.    Cables  command  three-eighths  of  a  cent  premium. 


Metal  Markets 

New  York,  July  26,  1922. 

Although  sales  of  the  major  non- 
ferrous  metals  were  generally  lighter 
than  last  week  a  better  tone  is  dis- 
cernible in  the  market.  Producers  as 
a  whole  have  been  unwilling  to  cut 
prices  in  order  to  obtain  business  in  a 
dull  market,  and  the  strike  situation, 
although  serious,  has  not  disturbed  the 
metal  industries  to  a  great  extent. 
Zinc  has  been  the  feature  metal  of  the 
week  and  has  recorded  another  rapid 
advance,  bringing  that  metal  to  the 
highest  price  of  the  year. 


Copper 

Copper  has  been  available  all  week  at 
13.875c.  delivered.  Last  Thursday  and 
Friday  a  plentiful  supply  was  to  be  had 
and  the  metal  was  freely  offered  on  that 
basis  from  several  different  directions. 
During  the  last  two  days,  however,  it 
has  become  more  difficult  to  procure 
copper  at  that  price,  as  one  or  two  pro- 
ducers who  were  selling  for  13.875c. 
earlier  in  the  week  are  now  holding 
for  14c.  They  have  been  able  to  do  this 
because  they  have  found  themselves 
well  sold  out  of  copper  for  prompt  ship- 
ment. This  has  strengthened  the  posi- 
tion of  the  largest  producers  who  have 


consistently  held  their  metal  at  14c. 
but  without  making  many  sales.  The 
copper  market  seems  to  be  marking 
time  in  anticipation  of  another  buying 
wave,  with  sellers  indisposed  to  sell  and 
buyers  not  anxious  to  buy.  The  metal 
has  been  offered  for  future  delivery  as 
far  ahead  as  October,  November  and 
December  for  the  same  price  as  early 
shipment. 

Export  business  has  been  mediocre  as 
for  some  time  past.  The  copper  mar- 
ket is  depending  for  support  on  a 
greatly  improved  domestic  consumption 
rather  than  foreign  purchases  which  is 
the  reverse  of  the  situation  prevailing 
a  few  months  ago.  Export  business  has 
netted  producers  about  13.90c.  f.o.b. 
refinery. 

Lead 

The  official  contract  price  of  the 
American  Smelting  &  Refining  Co. 
continues  at  5.75c.  per  lb.  New  York. 

Sales  of  lead  have  been  good.  A 
large  majority  of  the  sales  were  made 
in  the  New  York  market,  and  several 
of  them  were  for  heavy  tonnages— 900 
to  1,000  tons  each.  Demand  was  great- 
est from  paint  and  storage  battery 
manufacturers.  In  one  large  transac- 
tion, settlement  was  made  on  an  aver- 
age price  basis  but  the  bulk  of  the 
eastern  business  was  transacted  on  a 
5.65c.  price  although  some  good-sized 
commitments  were  made  at  5.75c.  In 
St.  Louis  the  market  has  been  quiet. 
Lead  was  obtainable  throughout  the 
week  for  5.40c.  in  hundred-ton  lots,  and 
some  metal  was  sold  on  Monday  at 
5.35c-  Since  then,  however,  there  has 
been  a  slight  stiffening  of  the  market 
and  it  is  doubtful  whether  any  large 
amount  of  metal  can  now  be  obtained 
on  that  basis.  A  firmer  tone  also  exists 
in  the  New  York  market.  The  Spanish 
lead,  an  excellent  corroding  grade, 
which  has  been  hanging  over  the  mar- 
ket for  many  months,  was  sold  during 
the  week  to  two  parties  and  is  no 
longer  the  factor  it  was.  It  is  notice- 
able that  the  freight  differential  of  35 
points  is  again  being  fully  expressed 
in  the  relation  of  the  New  York  and 
St.  Louis  markets. 

Zinc 

The  zinc  market  showed  an  unbroken 
advance  during  the  week  and  is  now 
close  to  a  6c.  level.  The  price  at  which 
zinc  has  been  sold  today,  5.925c,  is 
higher  than  any  market  price  since  De- 
cember, 1920,  at  which  time  zinc  was  on 
a  decline  to  unusually  low  levels. 
All  producers  report  good  sales. 
The  excellent  statistical  position  of  zinc 
has  placed  the  market  in  the  hands  of 
the  producers.  Production  will  doubt- 
less be  stimulated  by  the  rise  in  price  of 
zinc  but  will  be  handicapped  by  a  labor 
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shortage  and  trouble  with  fuel  supplies. 
The  high  cost  of  concentrates  does  not 
permit  much  profit  to  the  smelter  even 
at  present  prices.  Zinc  is  now  definitely 
higher  than  lead.  The  New  York  price 
i<=  35  points  above  the  St.  Louis  market. 
High-grade  business  continues  to  be 
satisfactory  and  a  further  rise  in  price 
is  recorded  to  63c.  with  30c.  per  100  lb. 
freight  allowance.  Brass  mills  have 
teen  important  purchasers. 

Tin 
The  market  has  been  quiet  and  has 
been   featured   by   a   shortage    of   spot 
99-per  cent  grades  for  which  a  premium 

being    asked    amounting    to    almost     published  July  8 


Quicksilver— $55  per  75-lb.  flask. 
San  Francisco  wires   $54.     Firm. 

Selenium— $1.75@$1.85  per  lb. 

The  prices  of  Cobalt,  Magnesium, 
Molybdenum,  Monel  Metal,  Osmium, 
Rhodium.  Thallium  and  Tungsten  are 
unchanged  from  prices  given  July  8. 

Metallic  Ores 

Manganese  Ore — 29c.  per  long  ton 
unit,  seaport. 

Iron  Ore,  Chrome,  Magnetite,  Mo- 
lybdenum, Tantalum,  Titanium,  Tung- 
sten, Cranium,  Vanadium,  and  Zircon 
ore  are  unchanged  from  the  quotations 


one-quarter  cent  over  September  ship 
ment.  Straits  may  be  obtained  for  for- 
ward delivery  at  the  same  level  as 
prompt.  The  tinplate  trade  is  still 
oot  of  the  market.  The  price  of  tin  in 
London  has  risen  sharply  during  the 
past  week  and  advanced  £2  today, 
which  has  caused  a  rise  in  the  New 
York  market. 

Arrivals  of  tin  in  long  tons:  July 
20th,  London,  100;  21st,  Straits,  25; 
24th,  Australia,  25;  25th,  Straits,  650; 
China,  50. 

Gold 
Gold  in  London:     July  20th,  92s.  7d.; 
21st,  92s.  6d.;  24th,  92s.  5d.;  25th,  92s. 
5d.;  26th,  92s.  7d. 

Foreign  Exchange 
The    foreign    exchange    market    dis- 
played weakness  and  irregularity  dur- 
ing  the   week.     Francs   and    lire   were 
especially  susceptible  to  the  tendency. 
On    Tuesday.   July   25th,    francs   were, 
8.39c;     lire,     4.61c;     marks,     0.197c; 
Canadian  exchange,  I  per  cent  discount. 
Silver 
For  the  first  part  of  the   week,  the 
market   continued   quiet  with   a   down- 
ward tendency,  San  Francisco  showing 
very  little  interest  for  silver  for  China 
shipment,     except     at     relatively     low- 
levels. 

On  July  25  and  26,  however,  the  New 
York  market  improved  on  the  strength 
of  local  demand,  and  buying  by  the 
Indian  bazaars  also  advanced  the  price 
in  London  on  the  latter  date.  The 
tone  is  steady  at  the  close. 

Mexican     hollars— July     20th,     53J; 
II;  22d,  53;  24th,  53i;  25th,  531; 
26th. 

Other  Melals 

Quotations  cover  large  wholesale  lota  unleaa 
otherwise  apeolfled. 
Aluminum — 20.10c.  per  lb.  for  99  per 
cent  grade;  19.10c  for  98@99  per  cent; 
18c  for  94@98  per  cent.  Outside  mar- 
ket nominal  at  17.75@18.25c  for  98@99 
per  cent  virgin  grades. 

Antimony  —  Chinese     and     Japanese 
brands,  quiet  but  firm  at  .Y2.V.     W.C  C, 
'    .okson's  "C"  grade,  7@7.50c. 
Hismuth— $2@$2.10   per   lb. 
Cadmium—  $1.20@$1.25  per  lb. 
Iridium— $170@$175  per  oz. 
Nickel — Standard   market,   ingot  and 
•hot.    36c;   electrolytic,    39c.      Outside 
market,  3l(<i  38c.  per  lb. 

Palladium— $55<g>$60  per  oz. 
Platinum    -$'.10  per  oz.     Strong. 


Zinc  and  Lead  Ore  Markets 

Joplin,  Mo..  July  22 — Zinc  blende,  per 
ton,  high,  $37.55;  basis  60  per  cent 
zinc,  premium,  $36;  Prime  Western  $35; 
fines  and  slimes,  $33@$31;  average  set- 
tling price,  all  grades  of  blende,  $33.46. 
Calamine,  basis  40  per  cent  zinc,  $17. 

Lead,  high,  $84.05;  basis  80  per  cent 
lead,  $77.50  @  $80;  average  settling 
price,  all  grades  of  lead,  $80.48  per  ton. 

Shipments  during  the  week:  Blende 
10,268  tons,  calamine  64  tons,  lead 
1,772  tons.  Value,  all  ores  the  week, 
$485,350. 

Diverting  a  large  number  of  cars 
for  grain  movement  has  lowered  the 
number  that  can  be  secured  for  ship- 
ments of  ore,  and  those  received  are  of 
a  poorer  assortment  and  of  less  capac- 
ity. Lack  of  cars  and  fears  of  having 
ore  tied  up  in  transit  caused  a  slight 
lowering  of  demand  this  week.  With 
8,500  tons  sold  against  13,000  tons  last 
week,  which  was  an  unusually  heavy 
purchase,  the  average  this  month  is 
10,320  tons  per  week.  Hopes  of  an  early 
settlement  of  the  railroad  strike  no 
longer  being  anticipated,  the  market 
situation  weakened  at  the  close  tonight. 
Platteville,  Wis.,  July  22— Blende, 
basis  60  per  cent  zinc,  $36  per  ton. 
Lead  ore,  basis  80  per  cent  lead,  $78 
per  ton.  Shipments  for  the  week: 
Blende,  319  tons;  lead  ore,  none.  Ship- 
ments for  the  year:  Blende,  8,882  tons; 
lead  ore,  1,094  tons.  Shipped  during 
the  week  to  separating  plants,  1,348 
tons  blende.  , 

Non-Metallic  Minerals 


Mineral  Products 

Arsenious  Oxide  (white  arsenic)  — 
7.50c.  per  lb. 

Potassium  Sulphate  and  Sodium  Sul- 
phate are  unchanged  from  quotations 
of  July  8. 

Copper  Sulphate — Large  crystals, 
6.50c  per  lb. 

Sodium  Nitrate— ?2.25@$2.65  per  100 
lb.,  ex  vessel  Atlantic  ports. 

Ferro- Alloys 
Ferrocerium,  Ferrochrome,  Ferro- 
manganese,  Ferromolybdenum,  Ferro- 
silicon,  Ferrotitanium,  Ferrotungsten, 
F  erro-uranium,  and  Ferrovanadium  are 
unchanged  from  the  prices  published 
July  8. 

Metal  Products 
Copper      Sheets — New     York     base, 
21c  per  lb.;  wire,  lS.50@15.75e.  net. 

Nickel  Silver — 27.5c  per  lb.,  for  18 
per   cent  nickel   Grade   "A"   sheets. 

Yellow  Metal — Dimension  sheets, 
18.25c;   rods,   15.25c   per  lb. 

Lead  Sheets  and  Zinc  Sheets  are  un- 
changed from  the  quotations  published 
in  the  July  8  issue. 

Refractories 
Magnesite   Brick — $56   per  net   ton. 
Magnesite    Cement  —  $35@$40    per 
ton. 

Silica  Brick— $33@$41  per  1,000, 
f.o.b.  shipping  points. 

Bauxite  Brick,  Chrome  Brick,  Chrome 
Cement,  Firebrick,  and  Zirkite  are  un- 
changed from  the  prices  appearing  in 
the  issue  of  July  8. 

The  Iron  Trade 
Pittsburgh,  July  25.  1922. 

Production  of  both  pig  iron  and  steel 
is  decreasing  rather  rapidly  on  account 
of  restriction  in  fuel  supply  traceable 
chiefly   to   the    railroad   strike. 

Steel  buyers  appear  to  have  become 
somewhat  timid  as  to  purchases  for 
delivery  late  in  the  year,  partly  on  ac- 
count of  uncertainty  as  to  business  con- 
ditions and  partly  because  steel  already 
bought  will  be  delivered  later  than  was 
expected.  Sellers  are  very  reserved 
about  making  commitments,  so  that 
the  market  balance  is  maintained,  prices 


Barytes — Washed  crude,  92  per  cent     being   firm   and  unchanged   in   general. 


BaSO.  guaranteed,  $8  to  $9  per  long  ton 
f.o.b.  Georgia  points;  off  color  ground 
No.  1  grade  $20,  No.  2  grade,  $15. 

Feldspar — No.  1  pottery  grade  active 
at  $6.50  per  ton,  North  Carolina. 
Pottery  grade  in  Maine,  $18;  No.  2 
ground  to  90  to  100  mesh,  $10;  No.  1 
ground  to  140  mesh,  $16,  f.o.b.  mills, 
N.  C 

Talc— 200  to  300  mesh,  including  con- 
tainers, $13.50@$14.75  f.o.b.  New  York 
state  mills.  In  California,  200  mesh, 
$16@$18  per  short  ton;  300  mesh, 
$25@$30,  bags  extra  at  cost. 

Wirstos,  Bauxite,  Borax.  Chalk, 
China  (lay,  Emery,  Fluorspar,  Fuller's 
Earth,  Craphite.  Gypsum.  I.imwtnnr. 
Magnesite,  Mica.  Monazite.  Phosphate, 
Pumice.  Pyrites,  Silica,  and  Sulphur 
are  unchanged  from  the  prices  pub- 
lished July  8. 


For    small    lots    for    prompt    shipment 
premiums  are  greater  in  some  lines. 

Fig  Iron. — Several  merchant  furnaces 
have  blown  out,  on  account  of  lack  of 
coke,  and  prices  would  be  considerably 
higher  if  there  were  any  forced  buying. 
There  is  much  iron  still  due  consumer's 
Bessemer  remains  quotable  at  $2.\  w- 
ley.  with  a  sale  last  Friday  of  200  tons, 
spot  shipment,  at  this  figure  Basic, 
recently  at  $24,  valley,  micht  not  be 
obtainable  again  at  the  price,  but  is 
not  in  demand.  Foundry  is  practically 
nominal  at  $24,  valley.  A  sale  of  100 
tons  of  malleable  is  reported  at  $27. 
Connellsville  Coke.— Nearly  all  con- 
i.ave  dropped  out  of  the  market. 
Foundries  have  made  small  purchases 
at    $140914,50.  Offerings    are    ex- 

tretnely  light     Connellsville  steam  coal 
has  sold  up  to  $7.50. 
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Geography  and  Burma  Mines,  Limited 

Review  of  Sundry  Features  of  Recent  Official  Reports  Dealing  with  the  Operations  of  the 

Company  in  Upper  Burma — Management  Is  Confronted  with  Problems 

That  Are  Unknown  to  Many  American  Engineers 

By  Arthur  B.  Parsons 

Assistant  Editor,  Engineering  and  Mining  Journal-Press 


THE  geography  of  a  place,  according  to  an  opinion 
written  by  Noah  Webster  and  concurred  in  by  other 
authorities,  involves  more  than  the  mere  location  of  it  on 
the  surface  of  the  Earth.  Geography  has  to  do  with  the  dis- 
position of  rivers  and  mountains  and  forests  and  sea;  with 
climatic  conditions;  with  the  distribution  of  natural  re- 
sources; with  the  habits,  the  mode  of  life,  and  the  activities 
of  the  human  population.  Bearing  this  in  mind  it  is  not 
unreasonable  to  say  that  geography  is  the  most  important 
element  in  the  problem  of  the  Burma  Mines,  Ltd.  in  the  ex- 
ploitation of  the  remarkable  orebody  at  Bawdwin  in  Upper 
Burma.  This  observation  is  evoked  by  reading  the  tech- 
nical report  on  the  enterprise  by  E.  P.  Mathewson  recently 
made  public  by  the  directors;  and  recalling  also  a  report 
on  the  same  subject,  but  of  a  quite  different  character,  that 
appeared  in  April,  1920,  over  the  signature  of  John  A. 
Agnew. 

A  brief  review  of  sundry  features  of  these  two  reports 
will  serve  to  explain  how  geographical  conditions  make  nec- 
essary an  entirely  different  procedure  in  mining  and  treat- 
ing the  ore  than  would  be  desirable  and  practicable  if  the 
mine  were  in  Montana  or  Utah  for  example.  Reference 
will  also  be  made  to  the  reports  of  the  directors  and  of  the 
Resident  Manager,  R.  G.  Hall  for  the  year  1920;  and,  inci- 
dentally, some  comment  will  be  based  on  first  hand  informa- 
tion gained  by  me  in  "sojourning"  a  year  at  Namtu,  where 
the  mill  and  smelter  are  situated,  and  to  which  the  ore  is 
hauled  13  miles  from  the  mines  at  Bawdwin. 

One  of  the  World's  Largest  High-Grade  Orebodies 
That  the  orebody  is  one  of  the  largest  known  deposits  of 
high-grade  lead-silver-zinc  ore  is  generally  recognized.  The 
reserve  on  Jan.  1,  1921,  totalled  4,336,110  tons  of  "$86  ore" 
which  in  round  numbers  represents  $375,000,000.  In  expla- 
nation of  the  use  of  the  quotation  marks  I  hasten  to  make 
clear  that  this  is  merely  the  gross  value  of  the  average 
metal  content  of  the  ore  on  the  assumption  that  silver  is 
worth  80c.  per  oz.,  and  copper,  zinc,  and  lead,  respectively, 
15,  8  and  7c.  per  pound.  Whether  these  figures  corre- 
spond closely  with  the  probable  price  of  the  metals  during 
the  next  ten  or  fifteen  years  is  not  material,  nor  does  it 
matter  particularly  that  I  imitate  the  prospectus-writing 
promoter  in  appraising  the  ore  at  the  value  of  the  contained 
metal  irrespective  of  the  proportion  of  it  that  is  economi- 
cally recoverable.  Ignoring  zinc  and  copper,  the  ore  aver- 
ages 23.3  oz.  silver  per  ton  and  25.3  per  cent  lead;  and, 
furthermore,  the  geographical  and  physical  conditions  are 
highly  favorable  for  cheap  mining.  To  date  the  equivalent 
of  about  $70,000,000  has  been  spent  in  the  exploitation  of 
the  property,  and  although  more  than  twelve  years  have 
elapsed  since  production  was  commenced,  no  dividend  has 
ever  been  paid. 

Modern  Exploitation  Begun  in  1908 
TV  attention  of  Europeans  was  first  attracted  by  huge 
piles  oi  rich  lead  "slag"  from  which  the  Chinese  years  ago 
had  removed  the  silver.  In  1908,  a  smelter  was  built  at 
Mandalay  and  a  narrow-gage  railway  was  built  from  the 
mine  at  Bawdwin  to  the  Lashio-Mandalay  branch  of  the 
Burma  Railways  to  haul  the  slag  to  the  smelter.  In  1911, 
the  smelter  was  moved  to  Namtu,  and  a  few  years  later,  as 
the  slag  became  exhausted,  the  plant  began  to  operate  on 
ore,  which  has  been  opened  after  diligent  exploration  of  the 
old  Chinese  workings.  Additions  to  the  roasting  plant  at 
the  smelter  were  made  from  time  to  time  and  during  1918- 
20  a  concentrator  was  erected  at  Namtu  to  have  a  nominal 
capacity  of  1,500  tons  of  ore  per  day. 


First,  I  shall  outline  the  elaborate  plan  proposed  in  the 
Agnew  report,  based  in  part  on  the  recommendations  of 
Lawrence  Addicks  who  visited  the  property  in  1918.  It 
comprehended  the  mining  of  1,500  tons  of  lead-silver-zinc 
ore  per  day  in  addition  to  150  tons  of  copper-silver  ore,  for 
which  latter,  however,  no  detailed  plan  of  metallurgical 
treatment  was  prescribed.  Three  alternative  schemes  of 
concentration  were  described,  between  which  a  choice  had 
not  been  made  definitely.  These  were  (1)  To  treat  average 
grade  ore  and  to  produce  by  selective  flotation  a  lead  con- 
centrate, a  zinc  concentrate,  and  a  middling.  The  zinc  con- 
centrate was  to  be  shipped  to  Jamshedpur  to  a  new 
retort  smelter;  the  lead  concentrate,  with  appreciable  zinc 
content,  was  to  be  smelted  at  Namtu  for  lead  and  silver, 
after  which  the  zincky  slag  and  the  mill  middlings  would 
be  smelted  in  reverberatory  furnaces  for  the  recovery  of 
lead  and  zinc  as  fume,  and  silver  and  copper  as  matte. 
(2)  To  make  clean  lead  and  zinc  concentrates,  for  smelting 
in  the  usual  manner,  and  a  middling  to  be  treated  by  a 
chemical  process  to  yield  lead  bullion  and  further  zinc- 
bearing  product  for  retort  smelting.  (3)  To  produce  only 
a  clean  lead  concentrate  and  to  treat  the  remainder  chemi- 
cally. This  would  have  the  advantage  of  producing  a  clean 
zinc  product,  a  particularly  desirable  consideration  from  the 
standpoint  of  the  zinc  smelter. 

The  chemical  process  alluded  to  is  a  wet  treatment  either 
by  the  "Elmore"  or  by  the  "Double  Chloride"  method,  both 
of  which  were  said  to  have  proved  entirely  successful  in 
treating  middlings  from  the  Burma  concentrator  on  a  large 
experimental  scale. 

The  new  lead  smelter  for  which  excavations  had  been 
commenced  adjoining  the  mill  was  planned  to  include  two- 
stage  roasting  by  Dwight-Lloyd  machines,  blast  furnaces, 
bag-house,  and  lead  and  silver  refineries  with  a  capacity  of 
60,000  tons  of  lead  and  5,000,000  oz.  of  silver  annually. 
The  existing  smelter  at  Namtu  was  to  be  scrapped.  This 
incidentally  was  contrary  to  the  recommendations  of  Mr. 
Addicks. 

Construction  of  Zinc  Retort  Smelter  Started 
Near  Calcutta 

The  construction  of  the  zinc  retort  smelter  and  sulphuric 
acid  plant  at  Jamshedpur  had  been  commenced.  This  was 
to  have  a  capacity  of  25,000  tons  of  zinc  concentrate  annu- 
ally and  was  to  be  operated  by  a  subsidiary  company  in 
which  the  Burma  Corporation  was  to  hold  at  least  75  per 
cent  of  the  capital.  The  site  of  the  plant  adjoined  the 
huge  Tata  Steel  Works  which  was  expected  to  absorb  a 
large  part  of  the  zinc  output  for  galvanizing  purposes. 

Another  project  of  which  mention  is  made  is  a  new 
railroad  of  one-meter  gage  to  connect  Namtu  with  the 
Burma  Railway  at  Tahapali,  and  to  replace  the  existing 
2-ft.  gage  line  now  being  operated  between  Namtu  and 
Namyao,  another  point  on  the  main  line.  The  report  stated 
that  the  Burma  Railway  was  prepared  to  build  this  46-mile 
line  as  soon  as  the  consent  of  the  Indian  State  Railways 
Department  was  obtained.  It  was  proposed  to  improve  the 
narrow-gage  line  between  Bawdwin  and  Namtu  and  retain 
it  for  haulage  between  the  mine  and  the  mill. 

Mr.  Agnew  then  proceeded  to  calculate  the  profit  to  be 
expected  from  operations  on  the  scale  outlined  using  as  a 
base  the  following  prices  for  metals:  Lead,  £22  per  long 
ton;  zinc,  £33  per  long  ton;  copper,  £80  per  long  ton;  and 
silver,  40d.  per  oz. 

The  calculated  per-ton  profit  with  these  prices  varies 
from  £3,  if  the  "foul  smelting"  plan  were  to  be  followed,  to 
£4.65,  if  it  were  decided  to  use  the  "chemical  method"  ex- 
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clusively  for  obtaining  the  zinc-bearing  product  to  be 
shipped  to  Jamshedpur.  Any  increase  in  the  market 
price  of  metals  would,  of  course,  be  reflected  in  the  profit 
per  ton  and  the  earning  per  share. 

Mr.  Agnew's  plans  were  all  right  on  paper.  Although  he 
may  have  been  unduly  optimistic  as  to  the  assured  economic 
results  to  be  obtained  by  use  of  the  "chemical  treatment" 
of  the  zinc-bearing  products  of  the  concentrator,  his  recom- 
mendations probably  were  quite  sound  insofar  as  the  solu- 
tion of  the  problem  from  a  metallurgical  standpoint  was 
concerned.  The  trouble  was  that  he  and  his  advisors  had 
neglected  to  study  the  geography  of  the  northern  Shan 
States.  If  the  mine  had  been  in  the  United  States  or  in 
Europe  such  a  program,  with  some  modifications  in  the 
selection  of  metallurgical  processes  (as  for  instance  the 
possible  adoption  of  an  electrolytic  treatment  for  the  re- 
covery of  the  zinc),  would  have  been  entirely  feasible.  In 
Burma  it  was  not  only  impracticable,  but  positively  im- 
possible of  realization  within  the  three-year  period  allowed 
for  completing  the  necessary  construction  projects. 

Plans  Materially  Modified  in  1920 

The  annual  report  for  1920,  published  eight  months  after 
the  Agnew  report,  says:  "Ultimately,  and  particularly  in 
view  of  existing  financial  conditions,  your  directors  came  to 
the  conclusion  that  some  material  modifications  were  re- 
quired in  the  policy  of  the  company,  based  as  it  is  on  con- 
ditions different  from  those  prevailing  at  the  present  time. 

"They  have  decided,  therefore,  that  the  future  policy  to 
be  adopted  must  be  capable  of  being  carried  out  by  the 
company  on  its  existing  resources,  which  made  it  neces- 
sary: 

"(a)  To  close  up  the  construction  of  the  zinc  works  in 
India,  as  financial  considerations  prevented  the  government 
of  India  contributing  the  anticipated  loan,  and  the  Tata 
Iron  &  Steel  Co.  desired  to  limit  its  participation. 

"(b)  To  discontinue  the  erection  of  the  new  lead  smelter 
and  to  rely  upon  the  extension  and  improvement,  at  a 
much  smaller  cost,  of  the  existing  smelter. 

"The  present  program  now  in  operation  is  based  on  an 
annual  output  of  45,000  tons  of  refined  lead  and  4,500,000 
oz.  of  silver,  requiring  a  daily  output  of  700  tons  of  ore." 

However,  even  if  the  Tata  company  and  the  government 
had  not  changed  their  attitude  with  respect  to  participating 
in  the  financial  arrangements,  and  even  if  the  markets  for 
lead,  zinc,  and  silver  had  not  been,  for  the  time  being, 
much  lower  than  had  been  hoped,  intelligent  engineering,  I 
am  quite  certain,  would  have  dictated  the  abandonment  of 
the  plan  for  the  reason  that  I  have  mentioned — the  peculiar 
geography  of  the  country. 

Mine  Labor  Is  the  Vital  Element 

In  concluding  his  recent  report,  Mr.  Mathewson  says, 
"You  can  maintain  a  daily  average  production  of  700  tons 
of  ore  from  your  Bawdwin  mine  when  you  secure  the  neces- 
sary '  '  '/"  mine,"  The  italics  are  his  and  they 
state  in  a  nutshell  the  first  reason  why  the  Agnew  plan 
was  impossible.  Since  it  was  impossible,  there  would  be 
little  .  'he  other  difficulties  except  for  the 
fact  that  they  reveal  the  unfavorable  conditions  under 
whuh  operations  are  conducted  in  that  part  of  the  world. 

far  as  the  physical  condition  of  the  mine  is  concerned, 

a  production  of  1,660  tons  daily  could  be  made;  however,  the 

lg(  output    for    L920  was  only  889  tons   per  day.     This 

does  uot  mean  that  sufficient  men  to  mine  a  greater  tonnage 

COUld  not  have  been  obtained;   they   were  not   desired  because 

the  capacity  of  the  smelting  plant  limited  the  production 
during   1920.      In  January,   1922,  the   mine  output    was  000 

(  ore  daily,  with  'J, engaged  al    Bawdwin 

T  gi '    '  amp  w hi  :>.■■!  iio-  porta]  "f  the 

main  adH   from  the  mine;   presumably,  then,  only 

would  be  required  to  maintain  production 

at  th'  00  pat  day.     Heretofore,  however,  the  ex- 

i n  that  for  each  100  men  available 

in  December,  lanuary,  and  February,  there  will  be  about 
half  that  number  during   th)  month   rainy  si.i-.on    from 

To  explain:  the  native  inhabitants  of  the  Northern  Shan 
States  and  in  Burmese  territory  within    too  miles  of  Namtu 


are  almost  useless  as  industrial  laborers.  They  are  not 
strong  physically  nor  mentally,  and  they  have  no  particular 
incentive  to  do  other  work  than  to  cultivate  their  fields  in  a 
rather  shiftless  fashion,  and  they  are  utterly  irresponsible. 
The  only  source  of  coolies  that  can  be  used  underground 
to  any  advantage  is  Yunnan,  the  province  of  interior  China 
that  adjoins  Burma.  Many  of  these  coolies  come  to  Namtu 
in  the  latter  months  of  autumn  and  work  for  a  few 
months  only  to  return  to  their  homes  before  the  wet  sea- 
son sets  in.  Heretofore,  all  efforts  to  persuade  them  to 
remain  in  Burma  throughout  the  year  have  been  fruitless. 
There  are  two  reasons  for  this;  first,  they  cannot  stand  the 
rains  at  Namtu  and  second,  they  must  return  home,  cover- 
ing a  distance  of  400  miles  on  foot,  in  order  to  cultivate 
their  fields.  It  is  said  that  the  coolies  must  raise  a  crop 
each  year  in  order  to  retain  title  to  their  land. 

Colonization  the  Only  Solution 
One  possible  measure  for  improving  the  supply  of  mine 
labor  is  to  colonize  these  Chinese  in  districts  nearer  to 
Namtu  and  Bawdwin  although  unfortunately  there  is  little 
available  agricultural  land  in  the  immediate  neighborhood. 
Summing  up  his  discussion  of  the  labor  question,  Mr.  Hall 
says:  "It  is  to  be  considered,  however,  that  without  ques- 
tion the  period  from  April  or  May  to  October  or  November 
will  always  be  a  period  of  diminished  output,  unsatisfactory 
work,  and  extreme  anxiety  to  your  staff.  (Meaning  the 
125  "Europeans"  who  supervise  the  work.)  It  is  unfortu- 
nate that  at  that  time  this  locality  is  not  exactly  a  health 
resort,  and  the  period  when  your  staff  is  called  upon  to 
make  the  greatest  exertion  is  exactly  the  period  when  they 
are  least  able  to  stand  it." 

When  it  is  remembered  that  the  natives  are  only  half 
civilized,  that  they  speak  a  score  of  different  languages, 
that  the  population  is  widely  scattered,  that  they  can  live 
as  they  have  always  been  accustomed  to  live,  without 
troubling  to  work  at  the  mines,  and  that  most  of  them 
are  naturally  suspicious  of  Europeans,  one  can  appreciate 
the  practical  impossibility  of  maintaining  a  production 
nearly  five  times  as  large  as  that  of  1920,  except  after  slow 
and  tedious  recruiting  and  colonizing  that  will  require  many 
years. 

Transportation  Is  an  Important  Problem 
But  even  if  1,650  tons  of  ore  was  mined  the  problem  of 
transportation  would  present  huge  difficulties  and  here 
again  the  geography  of  the  country  is  the  disturbing  ele- 
ment. The  13-mile  line  from  Bawdwin  to  Namtu  would 
have  to  carry  the  ore  to  the  mill  and  the  supplies  to  Bawd- 
win; the  33-mile  line  from  Namtu  to  Xamyao  would  have 
to  carry  fuel,  fluxes,  supplies,  zinc  concentrate  and  bullion, 
until  such  time  as  the  proposed  new  line  from  Tahapali 
were  completed — and  railways  are  built  very  slowly  indeed 
by  the  government  in  Burma.  The  preliminary  survey 
for  this  proposed  route  was  made  in  1916  and  further  sur- 
veys were  made  subsequently.  Three  different  resident 
managers  have  devoted  their  best  efforts  to  getting  some- 
thing done,  because  a  better  road  is  vitally  necessary.  And 
yet  Mr.  Mathcwson's  report  says  "At  present  a  reconnais- 
sance survey  is  being  run  by  your  engineers  along  a  pro- 
posed alternative  route  from  Namyao  to  Namtu  which  looks 
promising  and  offers  certain  advantages  over  the  proposed 
route  from  Tahapali."  If  there  is  one  thing  that  the  native 
dislikes  more  than  anything  else,  it  is  to  be  hurried.  1 
would  not  be  surprised  if  the  new  survey  is  being  made  to 
please  some  official  who  desired  ■  few  years  more  to  mala 
up  his  mind  whether  to  authorize  the  construction,  and  saw 
in  the  alternative  route  an  excuse  for  further  deliberation. 
'Ibis  is  only  a  guess,  hut  at  any  rate  it  is  clear  that  any 
program  based  on  the  assumption  thai  the  new  road  will 
be  completed  rests  on  a   precarious   foundation. 

3D   Months  01   STEADY,  BAIN 

7n,  .  n   a   railway   in  civiliza- 

tion and  one  in  the  tropical  .iungle;  grades  and  curves  must 
(tended   with  always,  and  land     tides  that   block  traffic 

completely  may  occui   every  day  during  six  months  in  the 

year,  whin  it  rains  almost   incessantly  and  when  cloudbursts 

i     occurrence.       Sometimes     the     ground     is 

washed  out   under  the  ties   (in  Burma  they  call  them  sleep- 
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ers,  a  name  that  ought  to  be  reserved  for  the  native 
"worker")  sometimes  hundreds  of  tons  of  earth  slide  from 
the  hill  above  and  cover  the  tracks.  In  either  event  the 
result  is  the  same — delay. 

As  indicating  the  slowness  of  transportation  even  under 
normal  conditions,  I  may  say  that  a  person  traveling  by 
rail  from  Rangoon  to  Namtu  is  on  the  road  three  nights 
and  part  of  four  days,  although  the  distance  is  less  than 
500  miles.  Of  the  three  nights  two  are  spent  waiting; 
beyond  Mandalay  the  train  doesn't  travel  at  night  and 
it  doesn't  go  very  fast  when  it  is  moving  in  the  day  time. 
The  freight  trains  or  "goods"  trains  make  even  slower  time. 
Obviously  it  is  necessary  to  transfer  all  freight  at  Namyao, 
the  junction  of  the  broad-  and  narrow-gage  lines,  and  this 
is  a  source  of  added  delay  and  expense.  Likewise,  of 
course,  another  transfer  is  necessary  at  Rangoon,  from 
railway  car  to  ship;  and  Rangoon  itself  is  about  as  far 
by  boat  from  either  England  or  the  west  coast  of  the  United 
States  as  it  is  possible  to  get. 

Coke  is  obtained  from  Japan  or  India ;  in  either  case  it 
must  be  shipped  by  boat  to  Rangoon  and  costs  the  equiva- 
lent of  $25  per  ton  delivered  at  the  smelter.  The  imports 
of  timber,  miscellaneous  machinery,  and  warehouse  supplies 
necessary  to  keep  the  property  in  operation  on  a  basis  of 
700  tons  of  ore  amount  to  some  60  tons  per  day.  The  lead 
bullion  is  heavy  and  runs  up  bills  for  haulage  by  land  and 
water,  and  the  transportation  cost  on  the  zinc  concentrate 
that  it  was  proposed  to  send  to  the  plant  at  Jamshedpur 
would  have  been  enormous.  I  mention  these  things  simply 
to  show  the  handicap  under  which  isolation  puts  the 
property. 

Three  Years  Required  to  Build  Mill 

The  next  point  has  to  do  with  metallurgy;  it  shows  how 
the  characteristics  of  the  inhabitants — another  of  the  ele- 
ments of  geography — has  an  important  bearing  on  the 
selection  of  the  technical  methods  that  will  be  most  efficient. 
In  his  report  for  1920  Mr.  Hall  remarks,  "In  July,  actual 
concentration  in  one  section  of  the  mill  was  undertaken,  or 
it  would  probably  be  more  correct  to  say  that  at  that  time 
we  managed  to  get  the  concentrating  plant  into  a  condition 
where  we  could  begin  training  men  to  operate  it."  The 
completed  plans  for  the  concentrator  and  much  of  the  ma- 
chinery were  at  Namtu  in  September,  1917,  and  the  con- 
crete for  the  foundations  was  being  poured  by  Christmas, 
1917;  and  yet  two  years  and  a  half  elapsed  before  the  first 
section  of  the  gravity  part  of  the  plant  was  in  such  shape 
that  it  was  possible  to  commence  training  the  men !  This  is 
no  reflection  upon  the  management;  rather  it  is  a  typical 
result  of  the  delay  that  is  unavoidable  in  the  country. 
Many  things,  among  them  being  the  shortage  of  labor,  com- 
bined to  hinder  the  work.  The  first  thing  that  an  American 
learns,  or  at  least  ought  to  learn,  is  the  futility  of  trying 
to  revolutionize  the  ways  of  the  country.  The  feeling  pre- 
vails that  what  isn't  done  today  may  get  done  tomorrow, 
and  if  doomsday  overtakes  one  in  the  meantime  no  harm 
has  been  done  anyway.  And  this  attitude  persists  in  spite 
of  the  efforts  of  any  outsider  to  change  it.  Its  existence 
is  a  factor  that  must  be  taken  into  consideration  in  direct- 
ing any  industrial  enterprise. 

Natives  Do  Not  Make  Mill  Men 

Mr.  Hall  continues,  "The  operation  of  the  concentrating 
plant  requires  considerable  skill,  not  alone  in  the  technical 
staff,  but  to  a  large  extent  in  the  labor  itself.  We  have 
no  industrial  labor  here  to  draw  from,  and  consequently  it 
was  necessary  to  start  one  machine  at  a  time  and  give  the 
•closest  personal  attention  to  the  training  of  the  man  oper- 
ating that  machine. 

"Only  the  gravity  mill  has  been  in  operation,  the  flotation 
section  not  being  completed  up  to  the  1st  of  January  (1921). 
The  results  given  are  not  to  be  taken  as  indicative  of  the 
work  to  be  expected  of  the  mill." 

Evidently  these  results  were  very  bad,  for  the  directors  did 
not  see  fit  to  publish  the  statistics  that  Mr.  Hall  gave  them, 
in  the  printed  report  to  the  shareholders.  Only  those  who 
know  how  irresponsible  and  how  stupid  the  Shan  coolies  are, 
can  appreciate  the  difficulties  that  were  experienced  in 
trying  to  teach  them  to  operate  the  concentrator.     For  one 


thing  a  coolie  cannot  be  depended  upon  to  do  any  thinking 
for  himself,  and  the  European  foreman  cannot  well  keep 
track  of  a  hundred  of  them  when  their  work  is  in  any  way 
complicated. 

Another  trouble  is  that  there  is  never  any  assurance  that 
a  coolie  who  has  been  trained  to  perform  a  particular  task 
with  some  degree  of  efficiency  will  report  for  work  when  he 
is  expected.  The  excuse  that  he  has  a  touch  of  malaria  is 
always  a  valid  one,  for  the  malady  comes  and  goes  at  a 
moment's  notice.  The  result  is  that  bad  weather,  or  trouble 
in  the  plant,  or  some  affair  among  the  natives  may  result 
in  an  entire  crew,  especially  at  night,  remaining  away  from 
work.  The  consequence  can  be  imagined  in  the  operation  of 
a  concentrator.  Even  when  at  work  they  assume  no 
responsibility  and  exercise  no  initiative. 

Simple  and  Established  Processes  Are  Best 
It  is  not  difficult  then  to  understand  why,  in  advocating  a 
simplification  of  the  sequence  of  metallurgic  operation,  Mr. 
Mathewson  says:  "Further,  Namtu  is  not  the  place  to  ex- 
periment with  new  processes,  particularly  chemical  pro- 
cesses which  require  skilled  European  operators.  To  merit 
consideration  at  your  hands  a  process  should  be  an  estab- 
lished one,  simple  in  operation,  requiring  a  minimum  of 
European  operators,  and  in  addition  should  show  profits 
sufficiently  large  to  more  than  equal  your  possible  profits, 
with  the  present  process  perfected,  plus  amortization  of 
those  portions  of  your  plant  that  would  become  obsolete  by 
its  introduction.  You  must  bear  in  mind  also  that  it  has 
taken  years  to  train  your  staff  and  employees  to  their 
present  duties  and  it  would  take  a  corresponding  length  of 
time  to  train  them  to  operate  a  new  process." 

It  would  not  be  impossible  to  import  enough  competent 
men  from  Australia,  for  example,  to  operate  any  kind  of  a 
plant  efficiently,  but  it  would  be  too  expensive.  To  get  first- 
class  men  high  wages  would  be  required  and  traveling  ex- 
penses to  and  from  home  would  have  to  be  paid.  The  turn- 
over among  these  men  would  be  high  and  to  assure  an  ade- 
quate number  of  available  men  at  all  times  a  large  excess 
would  be  required  because  of  the  prevalence  of  malaria. 
In  spite  of  all  measures  to  prevent  it  this  disease  will  keep 
a  considerable  portion  of  the  white  force  in  the  hospital  at 
all  times,  and  will  be  especially  bad  during  the  wet  season. 
Experience  has  proven  that  the  work  must  be  done  by 
coolies  with  as  much  supervision  by  white  men  as  is  prac- 
ticable. Accordingly,  the  established  processes  have  a  great 
advantage  when  compared  with  new  and  novel  ones. 

Foul  Smelting  and  a  700-Ton  Mine  Output  Now  Planned 
The  plan  to  be  followed  for  the  present  is  this:  700  tons 
of  ore  is  to  be  mined;  of  the  total  about  40  per  cent  of  the 
richest  will  be  selected  by  a  combination  of  belt  picking  and 
screening  to  go  directly  to  the  roasters  at  the  smelter.  This 
will  average  about  35-per  cent  lead.  The  remaining  420 
tons  will  go  to  the  concentrator  to  be  increased  in  lead  con- 
tent before  smelting.  A  new  blast  furnace,  a  new  sinter- 
crushing  plant,  and  a  bag  house  will  be  added  to  the  presenf 
smelter  and  the  silver  and  lead  refineries  will  be  improved. 
Additional  Dwight-Lloyd  sintering  machines  will  be  in- 
stalled. Essentially  the  smelter  practice  will  remain  the 
same,  the  furnace  charge  and  the  slag  both  being  unusually 
high  in  zinc.  No  effort  will  be  made  to  produce  a  clean 
lead  concentrate,  the  purpose  being  merely  to  drop  enough 
sphalerite  and  siliceous  gangue  minerals  to  increase  the 
grade  of  the  lead  product.  This  will  involve  the  minimum 
of  careful  and  skillful  attention  in  the  mill.  Flotation  will 
not  be  used.  Under  existing  conditions  the  zinc  in  the  ore 
is  of  no  value  whatever  and  cannot  be  considered  an  asset. 
I  have  no  desire  to  paint  a  gloomy  picture  of  the  Burma 
enterprise;  there  is  reason  to  believe  that  eventually  it  will 
more  than  return  the  capital  invested.  I  feel  safe  in  saying, 
however,  that  the  job  of  the  resident  manager  in  Burma 
is  about  the  most  trying  in  the  mining  world  today.  The 
reason  is  not  only  the  burdens  of  financial  and  engineering 
direction  but  in  addition  the  continual  worry  attendant 
upon  obtaining  and  managing  a  staff  of  "tempermental" 
Europeans — tempermental  because  they  are  far  from  home 
— and  an  army  of  Asiatics.  This  like  most  of  his  other 
troubles  can  be  traced  to  geography. 
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NEW  MACHINERY 
AND  INVENTIONS 


What  Is  the  Strength  of  a 
Magnetic  Pulley 

The  accompanying  illustration  of  a 
"stunt"  that  took  place  in  the  plant  of 
the  Dings  Magnetic  Separator  Co., 
Milwaukee,  Wis.,  shows,  in  an  excellent 
manner,  the  strength  of  a  magnetic 
pulley. 

The  only  support  of  the  man  hanging 
head  downward  is  the  attraction  of  the 
pulley  for  the  iron  in  his  shoes.  The 
area  of  the  iron  bar  in  contact  with  the 
pulley  is  small,  yet  the  total  weight 
of  the  six  men  suspended  is  about  1,000 
lb. 

The  Dings  company  states  that  a 
pulley  must  possess  the  great  magnetic- 
power  that  this  test  demonstrates  in 
order  to  be  effective  at  all  times  in 
removing  iron  from  conveyed  material. 
The  necessity  for  this  is  explained  by 
the  fact  that  in  attracting  fine  particles 
of  tramp  iron  through  a  heavy  load  of 
conveyed  material  a  magnetic  force 
sufficient  to  directly  support  an  enor- 
mous load  is  required. 


A  New  Bleeder-Type  Turbine 

Increasing  competition  demands 
lower  manufacturing  and  operating 
costs,  and  better  steam  economy  in 
every  industrial  plant.  Heretofore, 
especial  study  has  centralized  upon  the 
large  power  installations  and  the 
smaller  plant  has  not  made  the  same 
progress  toward  economical  operation 
that  has  been  perfected  in  the  plant 
many   times    larger. 

With  a  desire  to  decrease  operating 
costs  in  the  average  size  industrial 
power  plant,  the  Moore  bleeder  type 
turbine,  manufactured  by  the  Moore 
Steam  Turbine  Corporation,  Wellsville, 
N.  Y.,  has  been  perfected  and  placed 
upon  the  market.  It  fulfils  a  long  felt 
want  wherever  steam,  after  generating 
power,  is  used  for  heating  buildings, 
heating  feed  water  for  boilers,  manu- 
facturing and  cooking.  It  solves  in  a 
satisfactory  manner  the  problem  of 
heat  balance  and  acts  as  a  reducing 
valve  for  converting  high  pressure 
steam  to  a  lower  desired  pressure, 
meanwhile  extracting  the  energy  due 
to  the  heat  drop. 

It  is  stated  that  this  turbine  is  simple 
<n  design,  easy  to  "get  at"  and  auto- 
matically regulates  perfectly,  either  for 
varying  power  conditions  or  fluctua- 
ting demands  for  exhaust  steam. 
The  efficiencies  obtained  have  proven 
exceedingly  gratifying.  One  operator, 
for  instance,  who  had  bought  outside 
power  at  $600  per  month,  yet  who  had 
generated  steam  in  his  boilers  at  125 
lb.  per  sq.  in.  and  reduced  it  to  40  lb. 
per  sq.  in.  through  a  reducing  valve, 
for  cooking  purposes,  found  that  a 
Moore  bleeder  turbine  could  take  the 
place   of   the   reducing  valve,   generate 


Suspending  1,000  lb.  with  a  magnetic  pulley 


his  power  requirements  and  fulfil  his 
demand  for  exhaust  steam.  He  saved 
$600  per  month,  which  in  less  than  a 
year  paid  for  the  turbo-generator. 

The  general  design  of  the  Moore 
bleeder  type  is  that  of  a  multi-stage 
turbine,  with  one  or  two  velocity 
stages  followed  by  a  number  of  pres- 
sure stages.  Between  the  velocity 
stage  and  pressure  stage  is  the  bleeder 
chamber  which  connects  to  the  heating 
or  cooking  system.  The  cylindrical 
bleeder  valve  allows  excess  steam  to 
enter  the  chamber  from  which  point 
it  flows  through  the  pressure  wheels 
to  the  condenser. 

An  oil  relay  governor  controls  the 
turbine  speed.  A  cylindrical  bleeder 
valve  controls  the  steam  flow  rate  to 
the  bleeder  exhaust. 

Since  the  bleeder  type  serves  as  a 
combination  non-condensing  high-pres- 
sure condensing  turbine,  it  effects  a 
close  heat  balance,  even  where  there 
are  only  one  or  two  main  units.  The 
flow  of  steam  to  a  heating  system 
being  determined  by  the  pressure  of 
that  system,  the  load  to  be  carried  by 
the  high-  and  low-pressure  elements,  in 
order  to  result  in  the  proper  heat 
balance,  is  automatically  determined 
by  the  cylindrical  bleeder  valve  which 
regulates  the  flow  of  low-pressure  steam 


to  the  heating  system.  The  oil  relay 
governor  automatically  regulates  the 
flow  of  high-pressure  steam  to  the  high 
pressure  stages  to  meet  changing  load 
conditions.  Hence  with  these  two 
simple  and  positive  equalizers  a  per- 
fect balance  is  automatically  main- 
tained. 

Among  the  claims  for  the  Moore 
bleeder  turbine,  with  its  cylindrical 
valve,  may  be  mentioned  the  following: 

The  cylindrical  type  of  valve  gives  a 
wide  unobstructed  opening  with  mini- 
mum pressure  drop. 

The  weight  of  the  valve,  together 
with  the  thrust  due  to  steam  pressure, 
is  carried  on  two  large  bearings,  one 
at  either  end.  Very  little  effort  is 
required    to   turn    the    valve. 

The  bleeder  valve  clearance  is  greater 
than  the  end  bearing  clearances. 
This  not  only  makes  for  easy  rota- 
tion of  the  valve  but  likewise  al- 
lows a  small  quantity  of  high-pres- 
sure steam  to  leak  past  the  valve  into 
the  low-pressure  stage.  This  prevents 
high  temperatures  which  would  occur 
due  to  windage  friction  of  the  rotating 
elements  in  the  surrounding  thinned-out 
steam. 

The  entire  bleeder  valve  can  be 
quickly  moved  without  disturbing  or 
dismantling  the  casing. 
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The  valve  forms  part  of  the  tur- 
bine casing  thereby  presenting  a  com- 
pact appearance. 

The  valve  arrangement  has  only  a 
few  parts  and  requires  little  attention. 

The  Moore  bleeder  turbine  is  built 
for  initial  pressures  as  low  as  100  lb. 
per  sq.in.  and  bleeder  pressure  as  high 
as  40  lb.  per  sq.  in. 


TRADE    CATALOGS 


CONSTRUCTION  NEWS 


Eleventh  Safety  Congress  to  In- 
clude Safety  Exhibits 

The  safety  exhibit  to  be  held  at  the 
Eleventh  Annual  Safety  Congress  of 
the  National  Safety  Council,  Detroit, 
Mich.,  will  represent  the  advance  made 
to  date  in  developing  safety  devices 
and  equipment.  Practically  all  of  the 
leading  manufacturers  of  safety  de- 
vices and  equipment  will  have  booth 
space  in  the  gymnasium  on  the  first 
floor  of  the  Cass  Technical  High  School. 
The  exhibit  will  be  opened  at  9  o'clock 
Monday  morning,  August  28,  and  will 
be  open  thereafter  between  the  hours  of 
9  a.  m.  and  6:30  p.  m.  daily.  The 
exhibit  will  close  Sept  1.  A  partial 
list  of  the  exhibitors  is  as  follows: 

American  Abrasive  Metals  Co.,  50 
Church  St.,  New  York  City. 

Bradley  Wash  Fountain  Co.,  1180  Old 
Colony  Bldg.,  Chicago,  111. 

Clipper  Belt  Lacer  Co.,  Grand  Rapids, 
Mich. 

The  Dayton  Safety  Ladder  Co., 
Miamisburg,  Ohio. 

V.  V.  Fittings  Co.,  711  Cherry  St., 
Philadelphia,  Pa. 

F.  A.  Hardy  &  Co.,  10  S.  Wabash 
Ave.,  Chicago,   111. 

Improved  Aluminum  Gasco  Protector 
Co.,  Chicago,  111. 

Julius  King  Optical  Co.,  12  Maiden 
Lane,  New  York  City. 

Lungmotor  Co.,  711  Boylston  St., 
Boston,  Mass. 

Macbeth-Evans  Glass  Co.,  Pittsburgh. 

Michigan  Mutual  Liability  Co.,  Real 
Estate  Exchange  Bldg.,  Detroit,  Mich. 

Mine  Safety  Appliances  Co.,  908-912 
Chamber  of  Commerce  Bldg.,  Pitts- 
burgh,  Pa. 

Mutual  Electric  &  Machine  Co., 
858  W.  Fort  St.,  Detroit,  Mich. 

Ocean  Accident  &  Guarantee  Corpora- 
tion, in  Fifth  Ave.  New  York  City. 

to  Safety   Appliance  Co.,  50-58 
Colombia  St..  Newark,  N.  J. 

Prudential  Insurance  Company  of 
America.  Newark,  N.  J. 

Pyrene  Mfg.  Co.,  520  Belmont  Ave., 
Newark.  N.  J. 

The  Safety  Equipment  Service  Co., 
1104   Hamilton     Ave..  N.    E.,  <  leveland. 

Safety      First      Supply      Co.,      Bullitt 

Bldg.,  Philadelphia,  Pa 

Safety     Overall    &     Apron     I 

Finance  Bldg.,  Philadelphia,  r 
■    D.  Company,  Detroit 

I    Safety    Equipment    I 
N.   Michigan     We.,  Chicago,   111 

[IK    ,842    Larimer 
St.,  Denver, 

Trumbull  I    •  .      W Iford 

\v.   ,     Pli  •  I  onn. 

Wes' 

•     Mich. 


Heating  and  Power  Plant — McAlear 
Manufacturing  Co.,  1901  S.  Western 
Ave.,  Chicago,  111.,  have  ready  for  dis- 
tribution a  new  128-p.  catalogue, 
known  as  No.  27,  which  illustrates 
many  new  devices,  including  an  indi- 
vidual temperature-control  valve,  spe- 
cialties for  all  power  plants,  vacuum 
and  vapor  heating  systems,  oil  refin- 
ing and  water  works  plants,  plumbing 
systems  and  marine  service,  together 
with  illustrations  showing  their  appli- 
cation and  use.  The  individual  tem- 
perature-control valve  is  self-contained 
and  can  be  applied  to  any  radiator,  old 
or  new,  without  additional  piping  other 
than  the  supply  and  return.  When  the 
thermostatic  member  is  set  for  the  de- 
sired room  temperature,  it  automat- 
ically controls  the  opening  and  closing 
of  the  valve. 

Drag  Scrapers— Link-Belt  Co.,  910  S. 
Michigan  Ave.,  Chicago,  111.,  have  re- 
cently issued  Book  444,  which  contains 
information  and  illustrations  on  the 
new  Link-Belt  power  hoe  which  has 
been  patented  by  this  company.  It  is 
claimed  that  this  drag  scraper  is  not 
a  substitute  for  all  other  types  of  ele- 
vating, conveying,  unloading,  reloading, 
storing  and  reclaiming  equipment.  The 
advantages  offered  are  that  the  device 
is  applicable  to  large  or  irregular- 
shaped  storage  that  cannot  be  served 
by  other  types  of  equipment,  as  well 
as  to  small  and  regular-shaped 
areas;  it  is  suitable  for  stor- 
ing either  in  buildings  or  out  of  doors; 
it  is  furnished  in  sizes  to  meet  any 
required  storage  area  and  capacity,  and 
does  not  require  a  skilled  operator. 
The  various  parts  are  such  that  it  is 
impossible  for  them  to  be  seriously 
damaged  through  misuse  which  such 
equipment   usually   receives. 

Diamond  Drills — Sullivan  Machinery 
Co.,  Chicago,  111.,  have  recently  issued 
Bulletin  69-0,  "Diamond  Drilling  for 
Oil."  The  advantages  of  the  diamond 
drill  for  different  kinds  of  oil  boring 
work  have  been  thoroughly  demon- 
strated as  there  have  been  and  are  a 
number  of  such  machines  in  successful 
operation.  In  the  Journal-Press  of 
July  22  appears  an  article,  "Diamond 
Drilling  for  Petroleum,"  by  Ernest  R. 
I.illey.  Dr.  Lilley  says,  among  other 
statements,  "The  oil  man  finds  four 
of  interest  in  his  investigation 
Of  the  possible  extension  of  the  use  of 
th«  diamond  drill  in  oil  field  work, 
namely,    its    utilization    for;     <l>     I'ros 

pecting  structure;  (2)  deepening  old 
wells  and  partly  completed  wells;  (3) 

wildcat,  drilling;  and  111  production 
drilling."  The  bulletin  describes  the 
advantages  and  methods  employed  in 
boring  for  oil  With  the  Sullivan  dia- 
mond DOTS  drills,  and  gives  details  of 
the  drills  themselves  and  the  equip- 
ment  Used  with  them. 


Nevada  Consolidated  Will 

Re-build  Immediately 

at  McGill 

Immediate  re-construction  of  the 
burned  plant  of  the  Nevada  Consol- 
idated Copper  Co.  at  McGill,  Nev.,  is 
announced.  The  work  of  cleaning  up 
the  site  has  already  been  commenced 
with  three  shifts  of  men  working. 


Copper  Range  Co.  Plans  New 
Construction  at  Trimountain 

A  new  steel  "rockhouse"  will  be 
built  at  No.  2  shaft,  Trimountain,  one 
of  the  Copper  Range  mines  in  the 
Michigan  Copper  Country.  It  will  be 
modern  in  every  respect  and  capable  of 
handling  an  increased  tonnage.  No.  2 
has  showed  a  decided  improvement  in 
the  last  year,  the  openings  on  the  lower 
levels  being  richer  than  above. 


Two  New  Milling  Plants 
in  Northern  Ontario 

The  Ribble  Mines,  Ltd.,  in  the  West 
Shining  Tree  district  of  Ontario,  is 
planning  the  erection  of  a  100-ton  mill, 
and  a  250-hp.  hydro-electric  plant.  The 
company's  post  office  address  is  Wes- 
tree,  Ontario. 

The  Clifton-Porcupine  Mines,  South 
Porcupine,  will  build  a  small  stamp 
mill. 


Plant  for  Grinding  China  Clay 

Will  Be  Erected  at  Cali- 

ente,  Nev. 

The  American  Clay  Co.  will  shortly 
equip  its  china  clay  mine  near  Caliente, 
Nev.,  with  a  crushing  and  grinding  mill. 
W.  R.  Boggs,  consulting  engineer,  has 
recommended  the  addition  of  new  equip- 
ment. 


Prince  Consolidated,  of  Pioche. 
Nev..  Plans  New  Power  Plant 

The  Prince  Consolidated  Mining  Co. 
will  shortly  require  equipment  for  its 
power  plant  at  the  Prince  mine  at 
Pioche,  Nev.  Murray  C.  Godbe,  man- 
ager, has  his  office  in  the  Newhouse 
Building,  at  Salt  Lake  City,  Utah. 

Kanok  Metal  Co.  I'ses  Sheet  Zinc 

on  New  Mill  Building 

The    Kanok    Metal    Co.    is   erecting   a 

nam  concentrator  to  take  the  plare  of 

the    one    known    as    the    McBee.    near 

Crestline.  Kan.,  which  was  burned  down 

several  months  ago.     The  roofing  being 

Deed    on    the    new    plant    is    corrugated 

A.  M.  Gaines,  the  manager. 

believes  the  exdss  cost  of  this  material 

over    (  orrugated    galvanized    sheets     is 

so  small  that  it  will  be  much  more  than 

balanced  by  the  greater  salvage  value. 
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Baseball  at  Butte 

AT  SIX  O'CLOCK  in  the  evening  six  days  in  the 
l\  week,  weather  permitting — and  the  summer 
J.  JL  weather  of  Butte  is  quite  reliable — practically 
all  the  people  of  the  city  who  can  leave  their  occupa- 
tions, the  mine  manager  his  desk,  the  miner  his 
machine,  the  housewife  the  kiddies,  journey  to  the  ball 
park  on  the  "Flat"  to  watch  the  daily  ball  game  be- 
tween the  members  of  the  Butte  Miners'  League. 
Perhaps  it's  the  Colo-Pitts  playing  the  Anodes  or  the 
Black-Specs  tussling  with  the  Clarks.  At  any  rate,  in- 
terest is  at  a  high  pitch  and  the  grandstand  is  filled 
with  occupants  at  ten  cents  a  head.  Throughout  the 
game  enthusiasm  reaches  a  stage  that  would  do  a 
college  game  credit  and  one  would  think  that  the  very 
existence  of  a  mining  company  depended  on  the  out- 
come of  the  contest.  Mine  manager  rubs  shoulders  with 
the  shoveller  and  all  class  distinction  is  eclipsed  by 
the  common  desire  to  have  the  company's  team  victorious. 
It's  great!  The  next  day  one  hears,  wherever  time 
and  opportunity  permit,  the  previous  day's  game  dis- 
cussed, "Why  didn't  Jones  slam  out  a  three-bagger  as 
he  usually  did?"  "What  was  the  matter  with  Smith's 
fielding?"  "What  are  the  chances  of  the  A.C.M.'s?" 
and  so  on.  All  of  which  reflects  a  large  amount  of 
credit  upon  the  men  who  have  been  instrumental  in 
organizing  a  baseball  league  in  Butte  and  Anaconda. 

In  establishing  this  league  the  copper  mining  com- 
panies have  created  a  community  of  interest  among 
mine  executives  and  miners  that  may  produce  more 
beneficial  results  than  are  generally  realized.  It  is  a 
decided  step  forward  in  welfare  work  and  that  it  is 
appreciated  by  the  rank  and  file  of  Butte  the  filled 
grandstands  are  a  visible  testimonial.  All  such  work 
is  highly  desirable  in  mining  camps  and  almost  in- 
variably pays  dividends  but  not  always  in  dollars  and 
cents.  Baseball  at  Butte,  sponsored  by  the  companies, 
is  participated  in  by  the  miners,  shovellers,  mechanics 
and  the  host  of  other  workers  in  and  around  the  mines. 
The  companies  have  agreed  to  offer  no  pecuniary 
inducement  such  as  a  bonus  or  higher  wage  rate  in 
order  to  attract  players  to  their  teams  and  although 
now  and  then  one  hears  charges  to  the  effect  that  this 
rule  is  being  violated,  there  is  little  doubt  but  that  the 
spirit  of  this  regulation  is  being  scrupulously  observed 
by  the  companies.  The  players  share  in  the  gate 
receipts  obtained  from  charging  ten  cents  admission 
to  each  game,  a  low  enough  admission  to  attract  every- 
one to  the  ball  park.  The  players  are  handicapped  by 
a  short  season,  an  abrupt  change  from  winter  to  sum- 
mer with  little  spring  intervening,  and  the  fact  that 
practice  must  take  place  after  the  shift  goes  off.  On 
the  other  hand  the  long  summer  twilights — Butte  has 
no  need  of  daylight  saving — permit  a  full  game  to 
be  played  before  darkness,  unless  the  batting  of  the 
contending  teams  becomes  too  heavy  and  an  excess  of 
runs  is  scored.     The  teams  are  fairlv  evenlv  matched 


and  any  inequality  in  the  amount  of  material  from 
which  to  select  a  team  is  compensated  by  two  companies 
supporting  one.  Thus  the  Anaconda  Copper  Mining  Co. 
has  one  team  at  Butte  recruited  from  its  many  mines, 
whereas  the  Davis-Daly  and  the  East  Butte  have  had 
to  join  hands  to  form  one  team  known  as  the  "Colo- 
Pitts"  (Colorado  mine  of  the  Davis-Daly  and  the  Pitts- 
mont  of  the  East  Butte).  The  reduction  works  of  the 
Anaconda  Copper  Mining  Co.  are  represented  by  the 
"Anodes." 

It  is  a  pity  that  Great  Falls  and  Helena  are  too  far 
away  to  enter  the  league,  as  they  have  the  material 
available  and  the  enthusiasm  to  make  up  a  team  which 
would  introduce  more  sectional  rivalry.  Perhaps  they 
will  challenge  the  winners  of  the  Butte  pennant.  All 
sorts  of  possibilities  suggest  themselves.  Perhaps  the 
Montana  copper  camps  will  challenge  the  southwestern 
ones — or  if  the  movement  grows,  perhaps  we  shall  have 
to  run  a  sporting  page  with  cartoons  and  special  sport 
"dope"  about  the  mainstays  of  the  various  teams  in 
order  to  keep  each  section  advised  of  its  competitor's 
standing. 


The  Faulting  of  Ore 

THE  FAULTING  of  orebodies  and  of  ore-bearing 
beds  is  of  hardly  less  interest  to  miners  than  the 
orebodies  themselves.  To  distinguish  a  fault, 
and  to  be  able  to  detect  the  direction  and  distance  of  the 
movement  which  has  taken  place  along  it,  is  an  accom- 
plishment which  is  a  matter  of  absolute  necessity  to 
the  miner. 

To  begin  with,  it  is  necessary  to  lose  the  conception 
that  a  fault  is  something  technical  and  geological,  and 
therefore  not  to  be  understood,  except  after  a  college 
course.  As  a  matter  of  fact,  college  geologists  have  not 
distinguished  themselves  by  being  especially  intelligent 
about  faulting:  at  the  best,  they  have  small  advantage 
over  others.  A  fault  is  a  very  simple  thing:  it  is  a 
plane-like  crack  which  runs  through  the  rocks  and  which 
has  acted  as  a  gliding-plane  for  the  rocks  on  one  side 
to  move  past  the  rocks  on  the  other  side.  Any  rigid 
body  will  crack  if  subjected  to  strain;  and  if  subjected 
to  variable  and  unequal  pressure,  any  such  rigid  and 
cracked  body  will  adjust  itself  by  movement,  one  part 
moving  past  another,  all  through  the  rock;  and  this  is 
exactly  what  has  happened  in  faulted  rocks.  One  wall 
may  have  moved  past  another  in  any  direction — up, 
down,  horizontally  in  either  direction,  or  obliquely  in 
either  direction.  In  fact,  imagine  such  a  block  of 
cracked  rock  under  pressure,  and  one  will  perceive  that 
the  variations  of  movement  are  infinite.  One  wall  may 
even  be  rotated  with  reference  to  another,  so  that  at  a 
certain  pivotal  point  there  will  be  no  movement,  and  on 
one  side  of  this  point  the  hanging  wall  of  the  fault,  let 
us  say,  will  have  moved  upward  with  reference  to  the 
foot  wall,  with   an   increasing  fault-movement  as  the 
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distance  from  the  pivotal  point  increases;  and  on  the 
other  side  of  the  pivotal  point,  the  hanging  wall  will 
have  moved  downward  with  reference  to  the  foot  wall. 
This  is  a  movement  like  that  of  a  pair  of  scissors,  and 
such  a  fault  may  be  called  a  scissors  fault.  Certain 
classifications  of  fault-movements  are  very  old.  When 
the  hanging  wall  has  moved  down  over  the  foot  wall,  its 
faulting  is  normal;  when  it  has  moved  up,  the  faulting 
is  reversed.  This  classification  is  not  to  be  borne  too 
strongly  in  mind,  for  when  the  main  fault-movement 
is  horizontal,  the  relative  movement  as  seen  on  a  verti- 
cal plane  may  have  very  little  significance,  and  may 
indeed  be  very  misleading.  Each  fault  must  be  re- 
garded as  a  problem  in  differential  movement,  all  by 
itself;  and  its  solution  should  be  attempted  without 
bothering  to  place  it  into  any  empirical  classification, 
or  steering  by  any  book  rules.  First,  find  the  direction 
of  movement,  which  is  not  always  easy.  Striations  or 
gougings  made  by  the  travelling  of  one  block  past  an- 
other are  valuable  indexes  of  direction ;  but  even  this  is 
not  so  simple,  for  in  some  cases  the  hanging  wall,  let 
us  say,  has  first  moved  past  the  foot  wall  in  a  certain 
direction :  and  at  a  later  recurrence  of  stress  it  has 
slipped  in  quite  a  distinct  and  different  direction.  What 
has  been  the  net  result  of  these  movements?  For  what 
the  miner  wants  to  know  is  where  to  find  the  continua- 
tion of  his  vein,  that  has  been  cut  off  by  the  fault. 
After  establishing  the  direction  of  faulting,  it  is  neces- 
sary to  find  the  distance;  and  then  the  problem  is  solved. 
Astoundingly  accurate  results  have  been  obtained  at 
times  in  the  solving  of  difficult  fault  problems.  The 
student  must  use  every  available  local  clue  to  this  move- 
ment: and  it  is  a  science  so  variable  that,  like  the  art 
of  being  a  detective,  it  cannot  be  taught  in  books,  much 
less  in  a  correspondence  school. 

Faulting  is  typically  a  slow  process;  often  a  recurrent 
process,  induced  by  repeated  movements  along  the  same 
plane  at  different  times.  Sometimes  a  vein  has  been 
faulted,  and  in  the  fault-fissure  a  new  vein  has  been 
formed:   then  we  say  that  one  vein  faults  the  other. 

At  the  Esperanza  mine  in  El  Oro,  Mexico,  the  veins 
were  traversed  by  a  fault,  and  a  movement  of  300  ft. 
took  place  along  the  fault.  Then  the  surface  was  levelled 
off  tn  a  plane  by  erosion,  and  thereafter  a  lava  flow 
covered  the  levelled  outcrop  of  vein  and  fault.  Then  the 
fault-movement  was  resumed  and  amounted  to  150  ft., 
so  that  the  lava  flow  was  faulted  150  ft.,  but  the 
vein  and  all  the  pre-lava  rocks  150  ft.  A  rich  ore- 
was  cut  off  at  the  fault;  and  exploration  on  the 
other  side,  undertaken  on  the  belief  thai  the  fault- 
movement  was  15o  ft.,  failed  to  find  the  ore.  The  detec- 
tion of  the  actual  150-ft.  movement,  which  was  made 
from  wry  meagre  data,  lead  to  a  two-yean'  program 
of  development,  at  the  close  of  which  the  lost  ore  was 

found  and  yielded  many  millions  of  dollars.     This  is  an 

example  ot   the  practical  valt f  the  fault- 

mo  nanism. 

The  Unspeakable  Russian 

WE  SUFFER   nowadays   from  too  much   informa- 
tion.    We  are  bombarded  on  all  sides  with   facts, 
fai  to,  and  oplniont  about  a  hund 
sand  mat'  nil    that   tl  ■  -  Itizen 

is  hazy  a) t  everything.     Take  Russia  for  example. 

A   library    of  information   i<  currently   published   about 
nditions,  yet   there  are   many  white-browed 


men  and  women  citizens  who  have  escaped  this  in- 
formation, and  reading  Tolstoi,  as  of  old,  turn  their 
faces  reverently  to  the  East  and  bless  Lenine. 

Just  to  crystallize  what  is  actually  going  on  in 
Russia  at  the  present  moment :  the  Belgian  Socialist 
leader,  a  radical  and  internationalist,  Emile  Vander- 
velde,  recently  went  to  Moscow  as  a  counsellor  for  the 
defense  of  some  Socialists  brought  before  the  revolu- 
tionary court.  He  says  in  his  description  of  the  trial: 
"No  jury.  The  tribunal  is  composed  of  magistrates 
in  plain  clothes,  one  of  them  even  wears  a  workman's 
overalls.  They  take  their  places  unceremoniously  and 
begin  smoking  their  cigarettes  right  away. 

"Facing  me  is  the  dreadful  Krylenko,  who  acts  as 
public  prosecutor.  Near  me  are  the  three  accused,  all 
Revolutionary  Socialists  who  had  been  deported  to 
Siberia  under  Czarism  and  who  have  passed  ever  so 
many  years  in  prison  under  the  old  regime.  They  are 
accused  of  having  conspired  against  the  Soviets  and, 
in  particular,  against  Lenine. 

"Krylenko  is  opposed  to  allowing  some  of  the  wit- 
nesses to  be  heard  by  the  tribunal.  I  discuss  the 
matter,  but  I  hear  a  Communist  lawyer  interrupting 
me  with  this  extraordinary  phrase:  'It  is  not  neces- 
sary to  hear  the  witnesses  of  the  defense.  The 
witnesses  of  the  prosecution  are  enough  for  establish- 
ing the  truth. 

"Yet  another  occurrence :  At  a  given  moment  dur- 
ing the  debate  the  president  of  the  tribunal  retires 
and  to  my  astonishment  I  see  Krylenko  take  his  place. 
Thus  the  public  accuser  suddenly  transforms  himself 
into  a  judge.  I  protest  and  declare  that  in  no  European 
country  is  it  given  to  see  justice  rendered  in  such  a 
manner.  But  Krylenko  replies  that,  although  an 
accuser,  he  will  be  able  to  examine  the  facts  objectively, 
and  that,  besides,  whether  it  pleases  me  or  not.  the 
trial  will  proceed  and  that  the  accused  will  be  judged 
all  the  same. 

"Not  for  one  moment  had  I  the  impression  of  I 
before  a  court  of  justice  and  that   I  stood  a  chance  of 
making    truth    prevail.      Neither    did    the    unfortunate 
accused  ones  have  any  illusion  for  a  single  moment  as 
e   fate  awaiting  them.     They  knew  very  well  that 
they    were   condemned   before  having   been   heard.      The 
justice  of  the  Czar  with  whom  they  had  to  deal  might 
luit    the  justice  of   Lenine   never   pardons." 
"And    in    fact,"   writes   the    Editor   of   Le    Matin,   in 
reporting     Vandervelde's     story,     in     the  New     York 
Tribune,  "the  accused  were  condemned  .and  shot,  at  the 
same  time  as  five  priests  who  had  refused  to  deliver  the 
sacramental  cups  of  their  churches  to  be  sold." 


Detachable  Drill  Bits 

THE  LATEST  number  of  the  United  State.  Patent 
Office  Gtmette,  that  of  July  LI,  1922,  shows  that 
two     patents     have     been     issued     to     Arthur     L. 

rlawkesworth,  of  Butte,  covering  two  detachable  drill 

hits.  .Mr.  Ilawkeswoi  th's  invention  has  attracted  much 
attention  and.  so  far  as  we  have  been  able  to  ascertain, 
has  borne  up  excellently  under  the  tests  to  which  it  has 
been  subjected  on  a  small  scale.     The   Anaconda  Copper 

Mining  Co.  is  now  putting  the  lot  through  the  most 

haUStive  test    to  which   it    has  been  subjected,  and  should 

the  hit  weather  the  test  satisfactorily,  the  result  may  be 
far  reaching  in  Its  consequences.  Pot  that  reason  a  full 
description    of    the    lot    and    a    discussion    of    its    work 

appeal's   in    this   issue. 
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Team  Work  in  the  Non-Metallics 

IT  IS  PERHAPS  UNFORTUNATE  but  none  the  less 
true  that  a  small  but  well-organized  group  can  sway 
the  action  of  our  legislators  at  Washington  to  an 
extent  out  of  all  proportion  to  its  size.  The  trouble 
is  that  the  unvirtuous  as  well  as  the  virtuous,  the  un- 
deserving as  well  as  the  deserving,  take  advantage  of 
the  fact.  This  only  makes  it  more  important  that  those 
whose  projects  will  ultimately  result  in  benefit  to  the 
public  in  general  should  use  concerted  effort  in  pre- 
senting arguments,  or  at  least  in  making  known  the 
facts.  If  a  cause  has  real  merit,  if  it  deserves  support, 
publicity  of  the  truth  ought  to  be  enough  to  carry  it 
through,  although  frequently  this  is  not  sufficient.  This 
is  particularly  true  in  the  matter  of  getting  appropria- 
tions from  Congress.  The  only  way  to  reduce  Federal 
taxes  is  to  spend  less  money,  and  it  devolves  upon 
Congress  to  adjust  appropriations  as  best  it  can. 

The  Appropriations  Committee  of  the  present  Con- 
gress has  seen  fit  to  save  by  curtailing  the  scope  of 
the  work  on  the  "non-metallic"  mineral  industries  that 
had  been  planned  for  the  fiscal  year  that  commenced 
July  1.  These  plans  involved  investigations  by  the 
Bureau  of  Mines  of  the  methods  of  producing,  refining, 
grading,  and  marketing  many  of  the  important  non- 
metallic  mineral  products.  We  believe  that  one  reason 
for  the  action  of  Congress  in  this  particular  instance 
was  the  lack  of  even  a  general  knowledge  of  these  in- 
dustries and  a  consequent  failure  to  appreciate  their 
importance.  It  is  not  generally  known,  for  instance, 
that,  as  pointed  out  by  Raymond  B.  Ladoo,  the  value 
of  non-metallic  minerals  produced  in  the  state  of  Penn- 
sylvania, excluding  petroleum  and  oil,  was  greater  in 
one  recent  year  than  the  value  of  all  the  mineral 
products  of  such  prominent  mining  states  as  Utah, 
Missouri,  Colorado,  Idaho,  and  Nevada.  Nor  is  it 
generally  known  that  these  minerals  are  required  in 
the  making  of  dozens  of  common  manufactured  articles 
and  products  that  are  used  by  everybody  every  day. 
Paper,  paint,  cotton  cloth,  plaster,  china,  rubber,  and 
soap  are  just  a  few  familiar  substances  that  contain 
these  minerals.  If  they  are  not  mined  and  prepared  by 
efficient  methods  the  general  public  pays  for  the  waste. 
Unfortunately  the  methods  are  not  as  efficient  as  they 
ought  to  be.  Small  enterprises  have  grown  up  by 
themselves;  many  have  prospered  only  because  of  the 
inefficiency  of  competitors,  or  the  lack  of  competitors. 
Frequently  companies  engaged  in  producing  the  same 
material  concealed  everything  they  knew  from  each 
other;  there  was  little  team  work.  A  few  years  ago 
the  Bureau  of  Mines  undertook  the  task  of  assisting 
these  industries  by  collecting  and  compiling  and  dis- 
tributing technical  and  statistical  data  that  would  help 
them  to  operate  more  economically  and  effectively.  Now 
that  the  requested  appropriations  are  refused  by  Con- 
gress the  producers  are  protesting.  They  declare,  and 
they  are  right,  that  they  need  help  more  than  those 
engaged  in  highly  developed  and  thoroughly  organized 
industries.  Probably  if  they  had  been  able  to  apply 
concerted  effort  in  presenting  their  case  they  could  have 
averted  the  reduction  of  the  appropriation.  These 
protests,  though  unavailing,  indicate  that,  as  individuals, 
they  recognize  the  value  of  the  work  the  Bureau  has 
been  doing.  We  are  glad  to  note  the  fact.  The  success 
of  the  efforts  of  the  Bureau  engineers  will  be  propor- 
tional to  the  co-operation  displayed  by  the  executives 
of  the  industries  they  try  to  serve. 


Rand  Metallurgical  Practice 

DETAILS  of  the  design  of  the  New  State  Areas 
milling  plant  in  the  Far  East  Rand  were  pub- 
lished in  our  issue  of  June  17.  The  primary 
breaking  to  2£-in.  cubes  will  be  done  in  jaw  crushers; 
then  comes  secondary  reduction  to  1  in.,  in  disk- 
crushers — machines  that  are  used  to  advantage  in  the 
great  bulk-ore  leaching  plants  of  Chuquicamata  and 
Ajo;  also  in  a  large  number  of  stone-dressing  plants, 
where  the  production  of  a  minimum  of  unsalable 
undersize  is  desirable.  Ore  dressers  will  be  inclined  to 
inquire  as  to  the  advantage  of  selecting  for  the  New 
State  Areas  plant  a  closed  type  of  machine  for  sec- 
ondary crushing.  The  ore  is  to  be  all-slimed,  so  that 
no  advantage  can  be  taken  of  the  characteristic  fea- 
ture of  the  product  from  the  disk-crusher.  Further, 
it  matters  not  whether  much  or  little  slime  be  formed 
during  secondary  crushing;  a  large  proportion  might 
be  desirable  if  it  could  be  produced  cheaply.  The  second 
main  advantage  in  the  use  of  the  disk-crusher  is  there- 
fore lost. 

The  feed  to  the  tube  mills  is  to  be  1  in.  and  under. 
This  must  be  reduced  to  slime.  Large  tube  mills  are 
to  be  provided.  The  weak  feature  of  the  long  axial- 
discharge,  cylindrical  tube  mill  is  seen  in  the  fact  that 
all  the  pulp  must  travel  the  full  length  of  the  apparatus 
before  it  can  be  discharged.  With  outside  mechanical 
classification  it  is  obvious  that  a  comparatively  large 
tonnage  of  ore  that  is  ground  almost  fine  enough  will 
be  returned  continuously  to  the  mill.  This  may  be 
reduced  to  the  desired  size  within  a  short  distance  of 
the  feed  end,  but  it  cannot  escape  there.  In  the  New 
State  Areas  plant  it  must  travel  the  full  length  of  20 
ft.,  hindering  the  reduction  of  coarser  particles,  absorb- 
ing power  and  being  ground  to  an  unwanted  fineness. 

According  to  the  account  we  published,  "Ore  will 
enter  the  water  circuit  in  the  crushers,  and  as  soon  as 
the  pulp  reaches  the  tube  mills  it  will  come  into  the 
cyanide  circuit  and  will  be  crushed  in  a  cyanide  solu- 
tion." This  is  inexplicable.  Jaw  crushers  and  disk 
crushers  usually  operate  dry.  Parts  of  the  account 
from  which  we  obtained  our  information  may  be  in 
error,  although  both  the  consulting  engineer  and  the 
consulting  metallurgist  to  the  Consolidated  Investment 
Group  are  named  as  having  supplied  the  information. 
The  statement  of  responsibility  for  the  data  is  followed 
by  the  remark  that,  "This  plant  marks  the  beginning  of 
a  new  epoch  in  the  metallurgy  of  gold,  not  only  in 
South  Africa  but  probably  in  the  world  generally."  To 
this  many  metallurgists  will  demur;  we  are  inclined  to 
think  that  the  newer  Modderfontein  plants  in  the  Far 
East  Rand  are  excellent  examples  of  recent  advance  in 
the  metallurgy  of  gold. 

The  engineers  of  the  Witwatersrand  have  earned  a 
position  of  well-merited  eminence  in  the  profession, 
largely  because  of  the  frank  and  scientific  manner  in 
which  they  have  disseminated  information  dealing 
with  research,  as  well  as  with  the  metallurgical  results 
obtained  on  the  greatest  goldfield  in  the  world.  The 
New  State  Areas  plant  may  mark  an  advance  in  local 
technical  progress  on  a  comparatively  low-grade  ore ; 
we  trust  that  it  will.  But  if  the  information  published 
during  actual  operation  is  no  more  complete  than  that 
which  is  available  at  the  present  time,  many  will  be 
inclined  to  discount  the  claims  being  made  as  to  the 
influence  of  the  so-called  "new  metallurgy"  on  the  treat- 
ment of  gold  ore  throughout  the  world. 
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A  Four-Foot  Shelf  of  Books* 

Thirty-six  Volumes,  Including  Those  of  a  Purely  Cultural  Value 

as  Well  as  Those  of  a  Technical  Nature,  Selected  as 

a  Working  Library  for  a  Mining  Engineer 

By  T.  A.  Rickard 


THE  list  of  books  selected  by  Dr.  Charles  W.  Eliot. 
the  former  president  of  Harvard,  won  the  inter- 
est of  the  general  public  because  it  suggested  a 
limited  library  of  maximum  cultural  value.  Persons  of 
various  occupations  and  diverse  interests  have  likings 
and  needs  sufficiently  different  to  call  for  special  selec- 
tions of  books  adapted  to  their  occupations  and  tastes; 
so  I  venture  to  suggest  a  list  that  may  suit  those 
engaged  in  mining  engineering.  I  find,  by  measure- 
ment, that  the  so-called  'Five  Feet*  of  Harvard 
classics  occupies  six  feet,  which  is  more  space  than 
we  need.  I  believe  that  a  collection  suitable  to  our 
purpose  can  be  restricted  to  four  feet.  As  a  veteran 
remarked  to  me  a  few  days  ago:  "The  mining  engi- 
neer is  an  educated  tramp;  he  can't  afford  a  big 
library". 

Four  feet  is  48  inches;  the  average  book  is  H  inches 
thick,  so  that  our  shelf  will  give  space  for  about  36 
books.  I  have  measured  each  of  them.  One  can  crowd 
a  wonderful  amount  of  mental  tonic,  spiritual  comfort, 
and  valuable  information  within  the  covers  of  three 
dozen  volumes!  It  is  my  purpose  to  choose  books  that 
will  serve  as  stimulating  companions  and  trusty  friends 
to  those  engaged  professionally  in  the  application  of 
scientific  knowledge  to  the  art  of  mining. 

First  we  must  have  the  Bible  and  Shakespeare. 
Whether  a  man  be  religious  or  not,  whether  he  be  a 
sectarian  or  a  pagan,  he  must  read  the  Bible — the  King 
James  version  preferred — for  several  reasons.  In  the 
first  place  it  has  been  the  book  that  a  large  part  of 
mankind — the  part  to  which  we  happen  to  belong — 
has  been  reading  for  three  centuries;  not  to  have  read 
it  is  to  miss  the  allusions  made  by  the  great  writers  in 
our  language  and  to  be  out  of  touch  with  the  moral 
development  of  our  race.  As  Huxley  said:  "Take  the 
Bible  as  a  whole;  make  the  severest  deductions  whirl: 
fair  criticism  can  dictate  for  shortcoming  and  positive 
errors  .  .  .  and  there  still  remains  in  this  old 
literature  a  vast  residuum  of  moral  beauty  and 
grandeur".  When  a  member  of  the  London  School 
Board,  he  insisted,  although  an  agnostic,  on  the  reading 
of  the  Bible  in  the  public  schools. 

Next  to  the  Bible  comes  Shakespeare,  a  keystone  of 
English  literature  and  a  fundamental  part  of  the 
Anglo-Saxon  tradition.  The  sayings  of  Shakespeare 
are  woven  into  the  very  warp  of  English  speech;  more- 
over, the  founders  of  Virginia  were  the  friends  of 
Shakespeare  and  brought  with  them  the  philosophii 
ideas  of  Richard  Hooker — from  whom  were  derived  the 
Ant  principles  of  lilnrty  at  developed  in  America.  I 
recommend  an  edition  of  Shakespeare's  complete  work-; 
in  one  volume,  such  as  I  happen  to  have  received  as  a 

Kift   from  a  friend. 

Even  a  mining  engineer  needs  a  dash  of  poetry,  so 
I  add  an  anthology  of  English  verse,  believing  that  an 
occasional   dip  therein   will   be   a   proper  COTTectivS   for 

•An  adrlr.oo  deliver  i  befon    the   New    Mexico  Bchool  ■■< 

nf  S~-otto.  r,n   Miv  16.   1?C?. 


the  exaggerations  of  our  material  civilization.  The 
anthology  I  mention  is  the  one  used  by  my  son,  a 
student  in  college. 

Next  comes  a  book  of  great  cultural  value.  'The 
Outline  of  History'  co-ordinates  all  the  scraps  of  history 
that  any  of  us  have  ever  learned;  it  brings  the  human 
record   into   grand  perspective,   and  makes   us  realize 

THE  POUR-FOOT  SHELF  OF  BOOKS 
Name  Author  or  Editor         Publisher 

The  Bible _ _. 

Shakespeare VV.  J.  Craig Oxford  Press 

English  poetry... John  M.  Manly...     Ginn 

The  Outline  of  History H.  G.  Wells Macmillan 

Abraham  Lincoln Charnwood Holt 

Benjamin  Franklin Autobiography Harper 

Alexander  Hamilton F.S.Oliver Putnam 

Mountaineering  in    the    Sierra 

Nevada Clarence  King Scribner 

Tent  Life  in  Siberia George  Kennan.  Putnam 

Lands  Forlorn George  M.  Douglas    Putnam 

Geology Pirsson  and 

Schuchert John  Wiley  4: 

Son 

Geology  Applied  to  Mining J.  E.  Spurr .  ..     McGraw-Hill 

Mineral  Deposits Waldemar 

Lindgren     McGraw-Hill 

Ore  Deposits  J.  F.  Kemp McGraw-Hill 

Geology  of  Petroleum \V.  H.  Emmons.         McGraw-Hill 

Political  and  Commercial 

Geology J.  E.  Spurr  McGraw-Hill 

Economic  Aspects  of  Geology..     C.  K.  I.eith.  Holt 

Dana's   Manual  of  Mineralogy      \V.  E.  Ford.  Wiley 

Prospecting.       Locating       and 

Valuing  Mines  R.  H.  Stretch  McGraw  Hill 

Manual  of  Assaying  C.  H.  Fulton  McGraw-Hill 

Mining  Rights  R    S    Morrison  Bender-  \L<-~ 

Principles  of  Mining  H.C.Hoover  McGraw-Hill 

I  he  (.'i>st  of  Mining  I    R.  Finlay ...  McGraw-Hill 

Principles  of  Copper  Smelting     E.  D.  Peters  McGraw-Hill 

Metallurgy  of  Gold..  T.K.Rose. Lippincotl 

I  ead  Smelting  and  Refining         W.  R.  Ingalls McGraw-Hill 

The  Cyanide  Handbook  I    E.  Clennell  McGraw-Hill 

Concentration  bv  Flotation  I     V  Rickard  Wile} 

Textbook  of  Ore  Dressing  R    H.  Richards         McGraw-Hill 

I  conomics  Irthut  I .  Hadtey     Putnam 

Creative  Chemistrj  I     1    Slotton  Century 

Mining    Engineer*!   Handbook     Robert  Peele  Wile] 

Mines  Handbook  W    II   Weed  Weed 

liH-hnii.il  Writing  l     \   Rickard  Wile) 

I  hesaurui  Mawson  Crowell 

I    ill.    in.  Dictionarj  "i  Webstei  Merriam 

Oxford  Concise  Dicrionar)  Fowlei  Oxford 

1  niverstt; 
how  long  and  difficult  has  been  the  trail  over  which 
mankind  has  toiled;  an  appreciation  of  the  difficulties 
of  that  ascent  is  necessary  as  an  approach  to  sociology 
and  ethics.  "The  proper  study  of  mankind  is  man". 
I  Pope  said.  To  understand  the  man  of  today  we 
must  study  the  men  of  yesterday,  and  of  the  day  before. 
History   is   intensely  educative.     As  Wells  himself  has 
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said:  "A  sense  of  history  as  the  common  adventure  of 
all  mankind  is  as  necessary  for  peace  within  as  it  is 
for  peace  between  the  nations". 

If  history  be  a  window  to  the  understanding  of  man- 
kind, then  biography  is  a  lamp  of  illumination  thereto. 
Unfortunately  no  adequate  biography  of  Lincoln  exists, 
but  not  to  be  familiar  with  his  life  is  to  be  ignorant 
indeed,  so  I  suggest  either  Charnwood's  or  Herndon's 
'Life'  of  the  greatest  of  all  Americans — one  of  the 
glories  of  our  common  humanity.  Lord  Charnwood  is 
an  Englishman,  sympathetic  to  our  political  institutions, 
and  his  appreciation  of  Lincoln  has  features  of  special 
interest.  Herndon  was  Lincoln's  law  partner  and  tells 
his  story  with  less  detachment  but  more  intimacy. 
Another  book  that  I  do  not  hesitate  to  include  is  F.  S. 
Oliver's  'Alexander  Hamilton',  a  critical  and  scholarly 
account  of  the  life  of  one  of  the  founders  of  our  republic. 
This  extremely  well-written  book,  by  an  Englishman,  is 
a  sympathetic  account  of  the  political  conditions  amid 
which  the  United  States  was  born.  It  is  surprising 
how  little  or  how  vague  is  the  knowledge  of  early 
American  history  possessed  by  most  of  our  people.  For- 
getfulness  of  our  early  history  is  suggested  by  the  fact 
that  most  persons  are  in  the  habit  of  thinking  that  the 
War  of  Independence  was  fought  by  the  early  colonists. 
As  much  time  elapsed  between  the  colonization  of  New 
England  and  the  Revolution  as  has  elapsed  between  the 
Revolution  and  the  Great  War  from  which  we  have  just 
emerged;  the  active  life  of  such  an  American  pioneer 
as  John  Winthrop  is  separated  from  the  life  of  George 
Washington  by  an  interval  of  time  as  long  as  that  which 
separates  our  first  President  from  our  latest.  I  would 
like  to  add  the  'Life  and  Letters  of  Huxley'  to  our 
shelf,  if  space  permitted,  because  it  deals  with  one  of 
the  founders  of  modern  science,  the  exponent  of  veracity 
of  thought,  a  splendidly  courageous  and  nobly  sincere 
man,  whom  to  know  in  the  pages  of  his  son's  biography 
is  a  privilege.  Instead,  however,  I  shall  insert  the 
autobiography  of  Benjamin  Franklin,  because  Franklin 
is  the  exponent  of  the  kind  of  plain  sagacity  we  call 
'horse  sense',  as  Huxley  was  the  exponent  of  organized 
common  sense,  namely,  science.  Franklin  was  a 
splendid  old  fellow,  one  of  our  first  Americans,  and  his 
own  story  of  his  life  is  one  of  the  authentic  records 
of  humanity. 

The  mining  engineer  is  a  traveler,  and  he  is  interested 
in  books  that  tell  him  of  countries  to  which  his  profes- 
sional work  may  take  him.  Kennan's  volume  on 
Kamchatka  and  the  Siberian  hinterland  is  a  delightful 
book,  partly  because  it  was  written  when  Mr.  Kennan 
had  seen  but  little  of  the  world,  was  unsophisticated, 
and  described  things  with  naivety  and  directness.  It 
must  not  be  confused  with  his  account  of  the  Siberian 
convict  system ;  that  is  a  much  inferior  wOrk.  Another 
book  that  has  been  re-printed  in  later  years,  and  is 
worthy  of  a  place  in  any  library,  is  Clarence  King's 
'Mountaineering  in  the  Sierra  Nevada'.  It  describes 
a  region  that  is  classic  in  the  history  of  American 
mining,  and  it  is  written  with  the  charm  and  vividness 
characteristic  of  its  author — he  was  a  man  of  engaging 
personality  and  chromatic  character— the  founder  of 
the  U.  S.  Geological  Survey.  'Lands  Forlorn'  describes 
an  expedition  to  the  Coppermine  River  district,  in  the 
Arctic  portion  of  Canada;  this  book  also  is  free  from 
affectation;  it  is  a  true  story,  told  simply  and  vividly. 
When  you  read  it  you  will  breathe  the  cold  air  of  the 
North  and  feel  the  freedom  of  the  wide  places  of  the 
earth.     To  the  three  books  of  travel   I  would  like  to 


add  W.  H.  Hudson's  'Purple  Land',  which  describes 
the  country  and  people  of  Argentina;  it  is  written  by 
an  author — one  of  the  very  few — whose  style  shows 
a  knowledge  of  the  technique  of  writing.  It  is  worth 
reading  for  its  good  English  alone. 
■  Next  we  come  to  technical  books.  The  mining  engi- 
neer must  have  several  books  on  geology.  As  a  general 
and  introductory  textbook,  I  suggest  either  Pirsson  & 
Schuchert's  'Geology'  or  the  'College  Geology'  of  Pro- 
fessors Chamberlin  and  Salisbury,  of  the  University  of 
Chicago.  Another  excellent  book,  admirably  written, 
is  'Geology  of  Today'  by  Professor  Gregory,  of  the 
University  of  Glasgow.  This  is  published  by  Seeley, 
Service  &  Co.,  of  London.  I  give  the  name  of  the 
publisher  of  every  book  suggested  for  our  shelf  because 
this  item  of  information  is  likely  to  be  wanted.  Next, 
the  little  book  by  J.  E.  Spurr — 'Geology  Applied  to 
Mining' — can  be  recommended  cordially;  it  is  written 
in  the  form  of  questions  and  answers — an  effective 
method  of  dealing  with  fundamental  principles.  After 
reading  Mr.  Spurr's  book  our  young  mining  engineer 
will  be  in  a  position  to  appreciate  the  more  elaborate 
treatises  of  Professors  Kemp  and  Lindgren.  'Ore 
Deposits'  and  'Mineral  Deposits'  are  first-rate  volumes, 
the  products  of  scientific  men  of  high  academic  rank, 
and  with  wide  experience  in  field-work.  They  approach 
the  subject  from .  different  angles,  and  therefore  their 
books  do  not  overlap.  One  should  read  both.  The  find- 
ing of  oil  and  the  winning  of  that  liquid  mineral  is  an 
important  branch  of  mining,  so  a  book  on  the  subject 
must  be  included.  The  'Geology  of  Petroleum'  by 
Professor  Emmons,  of  the  University  of  Minnesota,  is 
a  good  textbook  on  that  phase  of  the  subject.  For 
exploitation,  I  suggest  Dorsey  Hager's  'Oil  Field  Prac- 
tice'. The  big  'Mineralogy'  of  Dana  is  too  clumsy  and 
too  costly  for  a  small  library,  so  I  recommend  the 
smaller  compilation  made  by  Professor  Ford,  of  Yale. 
Two  more  books  belong  to  the  geological  department. 
'Political  and  Commercial  Geology'  is  a  collection  of 
articles  by  geologists  and  other  scientific  men  all  of 
whom  were  engaged  in  studying  the  distribution  and 
supply  of  metals  and  minerals  during  the  War.  This 
book,  assembled  by  the  editor  of  the  'Engineering  and 
Mining  Journal- Press',  deals  with  the  political  and  com- 
mercial conditions  that  affect  the  world-wide  trade  in 
minerals;  it  is  a  most  informing  volume,  and  contains 
many  data  of  a  kind  that  the  mining  engineer  will  find 
useful.  Another  strictly  modern  book,  covering  new 
phases  of  the  mining  industry,  is  C.  K.  Leith's  'Eco- 
nomic Aspects  of  Geology'.  Dr.  Leith  is  Professor  of 
Geology  in  the  University  of  Wisconsin.  This  is  a 
scholarly  volume;  it  gives  a  comprehensive  survey  of 
the  world's  mineral  resources  and  describes  the  explora- 
tion and  development  of  ore  deposits,  as  well  as  the 
taxation  of  minerals  and  the  international  aspects  of  the 
exploitation  of  them. 

No  mining  library  is  complete  without  something  on 
prospecting.  Of  the  books  available  I  have  no  hesitation 
in  selecting  the  well-known  volume  by  that  veteran 
scientist  Robert  H.  Stretch.  It  deals,  among  other  mat- 
ters, with  the  locating  and  valuing  of  mines,  the  last 
a  subject  that  touches  upon  sampling..  Two  books  on 
the  sampling  of  mines  may  be  mentioned:  My  own. 
published  in  1906,  and  the  later  one  by  C.  S.  Herzig. 
published  in  1914.  Neither  is  a  complete  treatise  on 
the  subject,  but  a  young  engineer  will  find  one  or  both 
of  them  useful.  Of  the  textbooks  on  assaying,  the  best 
is  the  'Manual  of  Fire  Assaying'  by  Dr.  Fulton,  now 
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director  of  the  Missouri  School  of  Mines.  A  book  on  the 
regulations  governing  the  locating  of  mining  claims 
and  the  laws  of  mineral  ownership  ought  to  be  on  our 
shelf.  The  great  book  on  the  subject  is  'Lindley  on 
Mines',  but  this  classic  volume  by  the  late  Curtis  H. 
Lindley  is  large  and  expensive.  For  our  small  shelf. 
'Mining  Rights',  by  Morrison,  should  suffice.  Another 
excellent  book  on  the  subject  is  'Mining.  Mineral  and 
Geological  Law',  by  Charles  H.  Shamel.  published  by 
the  McGraw-Hill   Company. 

On  the  economics  of  mining,  we  have  two  popular 
textbooks:  The  'Principles  of  Mining'  by  Herbert  C. 
Hoover  and  'The  Cost  of  Mining'  by  James  R.  Finlay. 
Both  are  what  are  called  'practical'  books;  their  authors 
are  engineers  of  wide  experience,  and  they  deal  with 
realities  in  a  workmanlike  manner. 

Textbooks  on  Metallurgy  Numerous,  But 
Few  Possess  Literary  Charm 

Of  metallurgical  textbooks  there  are  many,  and  most 
of  them  lack  literary  charm.  The  'Principles  of  Copper 
Smelting',  however,  by  the  late  Dr.  Peters,  is  excellent. 
It  was  written  by  a  practitioner  who  became  a  pro- 
fessor— at  Harvard — and  who  was  eminently  successful 
as  a  teacher  because  he  had  mastered  the  art  of  clear 
exposition.  On  lead,  the  choice  lies  between  Mr.  Ingalls' 
'Lead  Smelting  and  Refining'  and  Professor  Hofman's 
'Metallurgy  of  Lead'  (McGraw-Hill).  Neither  is  easy 
to  read,  but  both  are  reliable  textbooks.  The  'Metal- 
lurgy of  Gold'  by  Sir  Thomas  Rose  is  an  old  favorite, 
recently  revised  and  brought  up  to  date.  On  cyanida- 
tion,  there  is  'Cyaniding  Gold  and  Silver  Ores'  (Lippin- 
cott),  by  Julian  &  Smart,  but  a  more  recent  volume 
is  Mr.  Clennell's  'Handbook',  which  is  better  for  our 
shelf.  Flotation  is  a  branch  of  metallurgy  that  is  stiil 
in  the  making.  No  adequate  book  can  be  written  on 
a  process  that  is  in  its  early  stages  of  development,  but 
'Concentration  by  Flotation'  is  a  useful  compendium. 
The  books  on  the  same  subject  by  Theodore  J.  Hoover 
and  Arthur  F.  Taggart  should  be  noted.  On  the  gen- 
eral subject  of  ore-dressing,  I  suggest  the  textbook  by 
Professor  Richards,  rather  than  his  set  of  three  volumes 
on  the  same  subject,  the  choice  being  decided  on  grounds 
of  economy,  for  the  possessor  of  our  shelf  of  books  is 
not  supposed  to  be  extravagant  either  with  his  money 
or  his  space. 

Mining  engineers  have  to  deal  with  economic  prob- 
lems, more  particularly  those  of  making  a  profit  from 
industry  and  of  adjusting  the  requirements  of  capital 
to  the  welfare  of  labor;  therefore  they  ought  to  know 
something  of  the  underlying  principles  of  a  science  that 
used  to  be  called  'dismal',  but  can  today  be  described 
accurately  as  'insistent'.  So  I  suggest  'Eco- 
nomies', by  Dr.  Hadley,  the  former  president  of  Yale. 
This  book,  although  Ural  published  in  1896,  deals  with 
the  subject  in  an  eminently  readable  stylo  and  is  rich 
in  common  sense.  Another  Bubjecl  that  must  not  lie 
overlooked  ia  chemistry,  so  I  include  Edwin  K.  Slo 

•  volume  "0  'Creative  Chemistry'.    This  is  not  ■ 
look,   but  an    Intensel}    interesting   description   of 
the  d'.mii  "f  Industrial  chemistry,  such  aa 

the  manufu  tore  of  paper,  colon,  perfumes,  soap,  sugar, 
alcohol,  the  fixation  of  nitrogen,  and  the  making  of 
fertilizers.  It  is  a  highly  educative  book,  opening  the 
mental  eye  to  the  wonders  of  industrial  chemistry. 

t    I   come  to   several    non-cultural   but    thoroughly 

rhe  "Mining   Engineer1     Handbook1  by 

Profe  <or  Peele,  of  the  Columbia  School  of  Mines,  is  an 


invaluable  vade  mecinn.  It  contains  information  on  a 
hundred  and  one  matters  that  concern  the  mining  engi- 
neer. Mr.  Weed's  annual  compendium  gives  a  list  of 
mining  companies,  with  details  concerning  their  prop- 
erties and  their  organization.  It  is  useful  as  a  book 
of  reference  in  business  affairs,  for  a  mining  engineer 
often  needs  data  concerning  the  companies  by  whom 
he  is  or  may  be  engaged  professionally. 

The  mining  engineer  has  to  write  frequently — letters, 
reports,  technical  articles.  He  will  find  it  advisable 
to  learn  to  write  carefully,  intelligibly,  even  attrac- 
tively; so  I  venture  to  suggest  a  copy  of  a  little  book  on 
'Technical  Writing'  written  by  a  mining  engineer 
familiar  with  the  work  done  by  the  profession;  to  this 
I  add  a  standard  thesaurus,  or  book  of  synonyms  and 
antonyms,  and,  last  of  all,  a  dictionary  of  convenient 
size  so  that  it  can  be  picked  up  handily.  I  suggest 
either  the  Oxford  Concise  Dictionary  or  the  Webster 
Collegiate  Dictionary;  of  the  two,  the  former  is  the 
cheaper  and  the  better.  The  habit  of  using  a  dictionary 
is  one  that  it  is  well  to  acquire,  to  check  the  misuse  of 
words  and  to  increase  one's  vocabulary.  A  small  dic- 
tionary is  more  likely  to  be  used  frequently  than  a  big 
one,  because  it  is  more  convenient  to  handle  in  a  hurry. 

This  ends  the  list  of  books  on  our  shelf,  which  is  two 
feet  shorter  than  Dr.  Eliot's.  It  is  strange  that  one 
like  myself,  by  no  means  blind  to  the  cultural  value 
of  literature,  should  be  able  to  compile  a  working  library 
for  a  mining  engineer  and  yet  include  so  small  a  part 
of  the  selection  made  by  a  famous  educator.  From 
the  Harvard  classics  I  have  borrowed  Franklin's 
'Autobiography'  and  I  would  like  to  take  Dana's  'Two 
Years  Before  the  Mast',  which  is  an  undying  story, 
as  well  as  Stevenson's  'Treasure  Island',  but  we  have 
no  room  for  either  of  them  on  our  small  shelf. 

'Harvard'  Classics  Essentially  Academic  and  Foreign 
to  Life  and  Thought  of  Average  Engineer 

The  so-called  Harvard  classics  constitute  a  noble 
array  of  the  best  that  has  been  written,  from  Plato  to 
Plutarch  and  from  Bacon  to  Berkeley,  but  is  an  essen- 
tially academic  set  of  books,  curiously  foreign  to  the 
life  and  thought  of  the  average  man,  more  particularly 
of  the  engineering  type.  In  a  way  rt  suggests  how- 
diverse  are  our  ideas  of  culture,  for  Dr.  Eliot  includes 
no  books  of  modern  science,  except  Darwin's  'Origin  of 
Species'  and  the  'Voyage  of  the  Beagle',  both  of  which  are 
now  chiefly  of  historic  value.  He  devotes  one  volume  to 
scientific  papers  by  Faraday,  Helmholtz,  Kelvin,  and 
Newcomb,  but  that  does  not  till  the  gap.  Another  group 
of  scientific  papers  on  his  list  includes  writings  by 
Harvey,  Jenner,  Lister,  and  Pasteur,  a  collection  attrac- 
tive to  a  physician,  and  of  interest  to  anyone;  hn' 
they  and  the  other  compilations  fail  to  bring  the  reader 
in  touch  with  the  movement   of  scientific  thought  today 

or  to  put  him  in  sympathy  with  the  principles  coo- 
trolling  the  industrial  progress  of  this  generation.  Hi- 
list  is  rich  In  Greek  poetrj  and  Latin  letters,  together 

with  English  verse  and  essays.  One  item  is  American 
historical  documents,  which  would  correspond  with  the 
lives  of  Hamilton.  Franklin,  and  Lincoln,  as  included 
in   our    list.      Parts   of   the    Bible   are    found    in   the  two 

volumes  devoted  to  'Sacred  Writings'.    Yet.  as  I  have 

ventured  to  say.  the  point  of  view  of  the  college  presi- 
dent   would    seem    strangely    different    from    that    of   a 
n   much  less  scholarly  bu1  more  closely  in  touch 

with  industrial  operations.  "Man  does  not  live  by  bread 
alone",   nor  can   he   live  on   angel-cake.      The  literature 
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that  is  divorced  from  the  realities  of  everyday  life 
has  its  function,  to  stimulate  and  to  uplift  the  mind,  but 
the  understanding  of  man's  relation  to  his  fellow-men 
and  the  knowledge  of  the  operations  by  which  the 
material  life  of  the  community  is  sustained  is  more  im- 
portant than  an  acquaintance  with  poetry,  whether 
ancient  or  modern.  We  live,  as  Tyndall  said,  in  a  flux 
of  phenomena  called  life,  and  no  man  can  live  intelli- 
gently unless  he  possesses  at  least  an  elementary  knowl- 
edge of  the  conditions  governing  life,  of  an  individual, 
of  a  state,  of  a  nation. 

Reading  enriches  and  develops  the  mind;  so  do  travel 
and  conversation;  but  it  is  not  given  to  everyone  to 
travel  widely  or  to  hold  converse  with  the  intellectual 
leaders  of  the  race.  The  lack  of  such  oppoi'tunities  can 
be  remedied  in  large  part  by  reading  books  of  travel 
and  by  making  the  mental  acquaintance  of  the  intel- 
lectual aristocracy — an  aristocracy  that  even  a  dom- 
ocrat  is  glad  to  recognize — through  their  writings.  For 
an  educated  or  even  half-educated  man  to  forego  the 
opportunity  of  such  reading  is  pitiable.  He  should  avail 
himself  of  it  while  his  mind  is  maturing,  soon  after 
he  has  left  college  and  before  the  cares  of  life  absorb 
his  mental  energies  too  insistently.  So  I  say  to  you: 
make  the  most  of  an  opportunity  for  reading,  such 
opportunity  as  comes  during  a  period  of  enforced  idle- 
ness, caused  by  illness  or  lack  of  employment.  Unfor- 
tunately when  a  man  has  worked  hard  all  day,  he  is 
not  in  a  mood  to  read;  he  suffers  from  fatigue  and 
repletion;  he  is  inclined  to  let  his  mind  rest.  Our  young 
technicians  may  be  aware  of  the  value  of  reading  for 
sharpening  their  intelligence  or  improving  their  prac- 
tice, but  the  laziness  that  follows  upon  weariness  may 
prevent  them  from  digging  into  books.  That  is  one  of 
the  objections  to  hard  manual  work;  if  exacting,  it 
stupefies  the  brain,  and  calls  for  physical  rest  and  sus- 
tenance, not  mental  stimulation.  The  young  man  that 
has  been  shoveling  underground  or  pushing  a  car  ail 
day  will  want  food  and  sleep,  rather  than  books.  There- 
fore, as  I  have  suggested,  make  the  most  of  such 
intervals  in  your  career  as  give  you  a  chance  for  solid 
reading.  The  ten  years  between  25  and  35  constitute 
the  choice  period  for  stocking  the  memory  and  enrich- 
ing the  mind  with  the  best  that  has  been  put  into 
print ;  although  I  do  not  suggest  that  good  reading 
should  be  like  a  college  course,  to  be  taken  for  a  short 
spell  and  then  set  aside.  As  soon  as  a  man  ceases  to 
learn,  he  grows  old.  The  student's  ideal  is  expressed 
by  the  epitaph  that  Greene  desired:  "He  died  learn- 
ing". A  proverb  says  that  we  live  and  learn;  it  is 
likewise  true  that  we  live  to  learn,  and  to  make  use 
of  what  we  learn,  for,  among  us  of  the  technical  and 
scientific  professions,  it  is  recognized  that  our  learn- 
ing is  meant  to  be  not  a  mere  ornament  of  the  mind,  not 
an  academic  frill  on  our  experience,  but  effective,  for  the 
purpose  of  making  us  more  congenial  as  human  beings 
and  more  useful  as  citizens.  To  be  a  good  citizen  is  the 
ideal  of  our  civilization. 


DISCUSSION 


Nevada  Lead  Output  Falls 

The  output  of  lead  in  Nevada  decreased  from  21,263,- 
700  lb.  in  1920  to  7,188,768  lb.  in  1921.  In  the  first  half 
of  1922  the  production  of  the  lead  mines  has  been 
unusually  small,  according  to  the  U.  S.  Geological  Sur- 
vey. The  mines  of  Goodsprings,  Eureka,  and  Pioche 
have  not  recovered  from  the  low  metal  prices  and  high 
freight  rates  of  the  last  few  years.  The  recent  increase 
in  the  price  of  lead  and  the  reduced  freight  may  help. 


Electrothermic  Dry  Distillation  of  Zinc  Ores 

The  Editor: 

Sir — The  article  by  Prof.  Charles  H.  Fulton,  on  "Elec- 
trothermic Dry  Distillation  of  Zinc  Ores,"  in  your 
issue  of  July  1,  has  been  read  by  me  with  interest. 
For  two  decades  past  I  have  had  the  conviction  that 
electrothermic  methods  would  furnish  the  answer  to 
the  "zinc  problem,"  for  assuredly  the  zinc  retort  mak- 
ing on  the  average  less  than  20  lb.  of  zinc  per  day 
is  an  anachronism  in  modern  metallurgy.  The  electric 
furnace  puts  the  heat  inside  the  furnace  exactly  where 
it  is  needed.  The  electrolytic  process  had  a  war-time 
vogue,  but  its  production  has  of  late  decreased.  The 
underlying  points  of  superiority  possessed  by  the  elec- 
trothermic method  over  retorting  have  been  exhaust- 
ively presented  by  Prof.  Fulton,  and  I  am  fully  in 
accord  with  his  general  views.  It  seems  that  electricity 
would  finally  effect  in  the  zinc  business  a  involution 
similar  to  the  ones  being  effected  in  the  case  of  the 
brass  crucible  and  which  has  been  effected  in  the  case 
of  the  steel  crucible.  All  three  of  the  operations  cited 
have  the  logic  of  the  situation,  putting  the  heat  through 
or  near  the  charge  by  means  of  the  electric  current  as 
against  indirect  heating  through  a  fire-clay  wall,  with 
all  the  savings  that  the  large,  controlled  units  have 
over  small,  fragile  units. 

When  Prof.  Fulton  comes  to  compare  electric  dry 
reduction  of  zinc  ore  with  electric  smelting,  producing 
zinc,  slag,  copper  matte  and  lead  bullion,  I  believe  that 
he  errs,  at  least  in  the  light  of  my  fairly  extensive 
experience.  I  have  built  several  furnaces  employing 
dry  reduction,  one  making  some  1,200  lb.  of  zinc  with 
high  condensation,  and  a  number  of  slag-resistance 
electric  zinc-smelting  furnaces,  the  last  of  which  made 
34,133  lb,  zinc,  9,797  lb.  matte,  6,046  lb.  of  bullion. 

What  he  says  about  a  "buried-arc  furnace"  is  per- 
fectly true,  for  an  electric  furnace  must  be  a  short 
circuit  under  control.  When  zinc  ores  are  smelted 
the  control  must  be  perfect,  and  a  "buried  arc"  I  have 
found  does  not  give  good  control  for  zinc  ores.  A 
slag  resistance  does  give  a  uniform  heat  ana  provided 
the  zinc  ores  are  well  conditioned  by  a  preliminary 
pre-heating  and  pre-reduction,  it  is  not  hard  to  get  good 
reduction  and  perfect  condensation.  It  is,  of  course, 
easy  to  smelt  zinc  ores  poorly  in  an  electric  slag  resis- 
tance furnace  if  one  does  not  understand  the  conditions, 
or  any  ore  in  any  furnace,  for  that  matter. 

For  instance,  it  is  quite  easy  to  over-reduce  in  a  slag 
resistance  zinc  furnace  and  make  an  accretion.  It  is 
easy  to  cut  this  accretion  out.  It  is  better  to  gage 
the  reduction  right,  so  that  no  accretion  is  formed.  It 
is  also  easy  to  condition  the  ore  so  that  condensation 
is  good  and  smelting  regular,  and  vice  versa.  But 
granted  even  fair  work — and  experience  shows  that  it 
is  possible  to  attain  perfect  smelting  on  a  one-ton 
furnace — the  fact  that  electric  smelting  is  continuous 
and  uses  cheap  slagging  lead-zinc  ores,  making  besides 
metallic  zinc,  lead  bullion  and  copper-matte,  gives  it  an 
innate  superiority  over  dry  reduction,  which  is  inter- 
mittent and  does  not  save  the  lead  or  other  values. 
I  have  tried  both  types  of  furnaces  on  a  scale  larger 
than  a  laboratory  one,  treating  in  all  100  tons  of  ore 
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and  I  can  say  that  electric  zinc  smelting  is  not  only 
superior  in  its  commercial  prospects  to  dry  electro- 
thermic  treatments  but  is  metallurgical^  easy.  For 
the  electric  current  is  a  powerful,  kindly  agent  when 
its  use  for  a  particular  purpose  is  understood. 
Hartford,  Conn.  Woolsey  McA.  Johnson. 


The  Editor: 

Sir — We  have  read  with  deep  interest,  in  your  issue 
of  July  1.  Prof.  Fulton's  article  on  "Electrothermic 
Dry  Distillation  of  Zinc  Ores."  Especially  our  atten- 
tion was  caught  by  the  statement  that  the  "process  is 
applicable  to  complex  ores  containing  iron,  lead,  silver, 
and  copper  and  is  not  limited  to  ores  of  any  particular 
composition."     This  has  raised  one  or  two  questions. 

At  the  plant  of  the  Bunker  Hill  &  Sullivan  company 
we  have  lately  had  occasion  to  treat  a  concentrate 
carrying  25  per  cent  of  zinc  and  30  per  cent  of  lead. 
The  power  consumption  by  Prof.  Fulton's  process  is 
given  as  1,400  kw.-hr.  per  ton  of  green  concentrate. 
At  94-per  cent  recovery  this  would  appear  to  require 
about  6,000  kw.-hr.  per  ton  of  zinc  produced  from  such 
a  concentrate.  It  is  also  stated  that  the  spent  briquets 
carry  about  75  per  cent  of  carbon,  being  "practically  a 
high-ash  coke."  (We  take  it  that  this  is  necessary  to 
prevent  slagging.)  Since  the  residue  from  the  above 
concentrate  amounts  to  about  70  per  cent  of  the  original 
weight,  it  would  seem  that  about  2.5  tons  of  coke 
i  including  that  necessary  for  reduction)  would  be  re- 
quired for  each  ton  of  concentrate,  or  approximately 
10  tons  of  coke  for  each  ton  of  zinc  produced. 

It  is  stated  that  by  close  temperature  control,  80  to 
85  per  cent  of  the  lead  can  be  left  in  the  briquets,  the 
remaining  15  to  20  per  cent  presumably  passing  over 
with  the  zinc.  In  the  case  above  mentioned  it  wouid 
appear  that  the  distilled  zinc  would  carry  over  18  to  24 
per  cent  of  its  weight  of  lead. 

The  foregoing  figures  indicate  that  the  electro- 
thermic  distillation  process  is  hardly  feasible  for  ores 
of  this  character  and  we  would  be  glad  to  know  whether 
such  is  the  case  or  whether  the  data  given  are  not 
intended  to  serve  as  a  basis  for  calculation  for  the 
more  complex  ores  such  as  those  of  this  district. 

Kellogg,   Idaho.  W.  G.  Woolf. 


of  milling  solution.     The  number  of  grams  of  AgNO., 
per  liter  I  determined  by  substituting  the  Na  for  K, 
in  Eisner's  well-known  equation. 
Salmo,  B.  C.  George  H.  Shepherd. 


A  Standard  Silver  Nitrate  Solution 

The  Editor: 

Sir — During  the  month  of  April,  1920,  I  suggested 
to  Horace  Freeman,  of  Vancouver,  B.  C.  (the  inventor 
of  "Aero"  brand  cyanide),  that  a  standard  AgNO,  solu- 
tion, containing  8.6745  g.  salt  per  liter  be  used,  when 
titrating  plant  solution;  each  cubic  centimeter  would 
then  equal  one  pound  of  NaCN  contained  in  each  ton 
of  solution.  Using  this  standard  AgNO,,  during  the 
past  two  years  at  the  plant  of  the  Nugget  Gold  Mines, 
I  have  found  the  formation  of  flocculent  precipitate  a 
detriment  during  titration;  the  cause,  of  course,  being 
the  high  strength  of  AgNO,  used  as  standard.  Experi- 
menting further,  I  find  that  a  strength  of  4.337  g. 
AgNO.  per  liter,  and  reading  lex.  0.5  lb.  NaCN, 
to  lie  excellent  for  plant  practice.  Excessive  precipita- 
tion of  flocculent  silver  cyanide  is  avoided;  the  end- 
to  arrive  and  is  more  distinct  when 
of  over-tit  rat  ion  an^  mitigated  60  per 
cent,  and  the  burette  reading  is  to  half  pounds  per  ton 


The  Birth  of  Mercury  Ores 

The  Editor: 

Sir— Your  editorial  of  July  8,  1922,  entitled  "The 
Birth  of  Mercury  Ores,"  mentions  the  frequent  asso- 
ciation of  cinnabar  and  bituminous  matter.  You  con- 
sider the  two  possible  origins  of  the  organic  matter  and 
conclude:  "the  rather  characteristic  coupling  of  mer- 
cury and  bitumen  would  indeed  suggest  a  magmatic 
origin  for  the  latter  in  such  cases,  in  spite  of  the  fact 
that  most  bituminous  material  can  be  shown  to  be  of 
organic  origin." 

I  beg  to  differ  with  you  on  this  point  and  base  my 
conclusion  on  personal  observations  made  during  the 
last  ten  years  in  many  quicksilver  mines  in  California, 
Nevada  and  Texas. 

G.  F.  Becker,1  in  his  quicksilver  classic,  mentions 
the  occurrence  of  bitumen  in  six  quicksilver  mines  and 
in  the  Miocene  schists  generally.  Since  then  text-book 
writers,  following  time-honored  traditions,  have  faith- 
fully copied  and  broadcasted  this  fact,  making  it  a 
very  shibboleth  of  quicksilver  deposits. 

Meantime  another,  even  more  general,  characteristic 
of  quicksilver  deposits  has  failed  of  recognition.  It 
is  that  most  of  them  are  found  in  brecciated  or  porous 
rocks  just  under  an  impervious  cap  rock.  J.  A.  Udden 
recognized  a  special  case  of  this  general  theory  in  the 
Texas  deposits  and  has  published  his  observations 
under  the  title'  "The  Anticlinical  Theory  as  Applied  to 
Some  Quicksilver  Deposits." 

Becker  recognized  the  importance  of  the  clay  hang- 
ing wall  at  New  Almaden.  He  writes :  "These  layers  of 
clay  usually  occur  on  the  hanging  side  of  the  deposits 
and  are  known  to  the  miners  as  altas  .  .  .  The  clays 
are  impermeable  to  solutions  and  the  ore  usually  forms 
on  their  lower  side,  as  if  the  cinnabar  had  ascended 
and  been  arrested  by  the  altas."  He  also  mapped  the 
outline  of  the  clay  walls  on  the  different  levels.  He 
seems  not,  however,  to  have  recognized  how  general 
the  existence  of  an  impervious  layer  on  the  hanging 
wall  of  quicksilver  deposits  was,  even  though  the  term 
"alta"  was  used  throughout  the  quicksilver  mines  of 
California  to  denote  this  hanging-wall  gouge.  This 
oversight  was  probably  due  to  the  tendency  at  that 
time  to  place  quicksilver  deposits  in  the  class  of  veins 
or  "stock-works,"  although  they  can  perhaps  more 
nearly  be  defined  as  a  modified  type  of  disseminated 
deposit. 

We  have  then  in  quicksilver  deposits  two  factors  to 
which  I  have  called  attention  in  a  previous  article,' 
namely,  a  porous  or  brecciated  rock  overlain  by  an  im- 
pervious cap  rock  limiting  or  directing  the  upward 
flow  of  the  mineralizing  solutions.  It  will  be  seen  at 
once  that  these  are  the  same  conditions  necessary  to 
the  accumulation  of  oil. 

If,  then,  the  ascension  of  quicksilver  from  the  parent 
magma  was  carried  on  under  conditions  of  even  moder- 
ate heat,  and  this  is  probable,  organic  material  in  the 


w;    F    Hcckcr.  Ooolopy  of  the  Quicksilver  Deposits  on  III*  PmUU 
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overlying  sedimentary  rocks  would  be  distilled,  ascend 
with  the  quicksilver  through  the  same  fissures  and  be 
deposited  with  the  quicksilver  under  the  impervious 
cap  rock.  Thus  the  presence  of  bitumen  in  quicksilver 
deposits  ( it  is  not,  by  the  way,  universal  or  even  very 
marked  except  in  isolated  cases)  is  not  a  primary  fac- 
tor, but  is  merely  an  attendant  occurrence  due  to  the 
geological  structure  of  the  deposit  and  the  tempera- 
ture during  deposition. 

The  cause,  not  the  effect,  "deserves  special  considera- 
tion and  more  study  than  has  been  given  it"  and  I  may 
add  that  in  at  least  four  cases  under  my  personal  ob- 
servation, intelligent  search  based  on  the  theory  of  a 
pervious  rock  capped  by  an  impervious  one,  has  re- 
sulted in  finding  orebodies. 

There  are  a  number  of  localities  where  cinnabar  is 
found  over  a  wide  area  in  small  patches  or  in  mere 
colors.  Search  for  a  favorable  structure  in  one  of 
these  localities  in  central  Nevada  showed  a  flat-dipping 
stratum  of  porous  sandstone  overlain  by  a  dense  siHci- 
fied  limestone.  A  little  digging  disclosed  ore  on  this 
contact  grading  off  into  the  sandstone.  Bitumen  was 
absent  but  search  for  the  structure  resulted  in  the  find- 
ing of  ore.  C.  N.  Schuette. 

San  Francisco,  Cal. 


Booms  That  Hurt 
The  Editor: 

Sir — What  has  Oatman  done  that  it  should  be  singled 
out  for  the  thunderbolts  of  the  Olympian  Jove  of  min- 
ing trade  papers?  I  refer  to  the  editorial  in  your  issue 
of  July  1,  1922,  entitled  "Booms  That  Hurt." 

Is  it  because  Oatman  has  advertised  its  oppor- 
tunities? Surely  advertising  one's  wares  is  not  a 
crime.  If  we  are  not  mistaken,  the  Engineering  and 
Mining  Journal-Press  is  not  averse  to  advertising  itself 
and  does  not  by  any  means  hide  its  light  under  a 
bushel.  And  in  advertising  its  opportunities,  is  Oatman, 
in  the  opinion  of  the  Journal-Press,  trying  to  create  a 
faith  in  the  minds  of  those  outside  the  camp  which 
is  not  shared  by  those  living  in  the  camp  regarding 
its  possibilities  as  well  as  its  present  importance  as 
a  gold  mining  center?  If  so,  the  answer  is  to  be  found 
in  the  fact  that  a  very  large  part,  if  not  the  greater 
part,  of  the  money  which  has  been  raised  in  recent 
years  for  local  development  has  been  supplied  by  the 
men  working  in  the  mines  of  the  camp.  That  is  a 
fact  which  can  be  easily  verified. 

From  the  last  four  lines  of  the  Journal-Press  editorial 
the  reader  might  reasonably  be  led  to  believe  that 
Oatman  is  "making  it  difficult  for  the  honest  promoter 
to  finance  his  project  and  for  the  holder  of  promising 
claims  to  interest  the  capitalist  in  them." 

Let  us  be  frank.  Let  the  Journal-Press,  if  it  has 
such  information,  name  the  dishonest  promoters  in 
Oatman.  Does  the  Journal-Press  believe  that  the 
pitifully  inadequate  money  that  has  been  raised  is  going 
into  the  pockets  of  promoters  and  not  into  actual  devel- 
opment? If  the  Journal  has  any  information  tending 
to  prove  this  we  should  be  glad  to  hear  it.  We  know 
nothing  of  the  kind  here. 

Do  not  honest  promoters  advertise  their  wares?  Is 
it  dishonest  to  advertise?  Does  the  Journal-Press 
object  to  the  method  of  calling  the  public's  attention  to 
the  opportunities  in  Oatman?  If  so,  that  is  a  mere 
matter  of  opinion  and  not  even  the  Journal,  we  believe, 
will  contend  that  there  is  anything  ethically  wrong  in 


advertising  so  long  as  vital  facts  are  kept  within  the 
bounds  of  truth. 

It  is  true  that  Los  Angeles  and  San  Francisco  news- 
paper men  have  visited  the  Oatman  district  in  the 
search  for  "local  color"  and  "human  interest  stories." 
Newspapermen  have  done  the  same  in  every  gold  camp. 
Mark  Twain  and  Bret  Harte  found  Virginia  City  and 
Sacramento  a  fertile  field  and  Cripple  Creek,  Goldfield, 
Tonopah  and  South  Africa  have  not  been  overlooked  by 
enterprising  journalists. 

The  Journal-Press  makes  another  statement  to  which 
some  objection  might  be  taken.  It  says:  "There  have 
been  other  instances  in  Mohave  County's  history  of 
booms  that  have  come  to  naught  which  doubtless  have 
cost  the  public  something  to  the  detriment  of  mining." 

We  object  to  the  Journal-Press'  use  of  the  word 
"boom."  It  is  true  that  there  have  been  several  periods 
of  activity  which  have  been  followed  by  periods  of 
comparative  inactivity  in  the  Oatman  district.  In  1900, 
for  example,  there  was  an  active  period  here  caused  by 
the  discovery  of  the  Gold  Roads  mine.  That  mine  has 
produced  more  than  $10,000,000.  Does  the  Journal- 
Press  therefore  call  the  1900  "boom"  fruitless? 

Oatman  had  another  "boom"  in  1906  when  the  Tom 
Reed  began  its  period  of  greatest  activity.  The  Tom 
Reed  has  produced  more  than  $12,000,000.  If  it  re- 
sulted in  nothing  more  than  the  bringing  in  of  the 
Tom  Reed  was  not  the  1906  "boom"  worth  while? 

Again  in  1914-16  Oatman  had  still  another  so-called 
"boom."  When  that  period  of  activity  was  over  the 
famous  United  Eastern  had  begun  producing  and  to 
date  it  has  produced  more  than  $9,000,000.  Was  the 
1914-16  boom,  therefore,  barren  of  results? 

Has  not  Oatman  proved  in  the  mines  already  devel- 
oped that  it  is  justified  in  the  attempt  to  develop  other 
mines  in  the  same  locality? 

If  the  above  three  discoveries  had  been  made  at  the 
same  time,  then,  we  concede  the  Journal-Press,  Oatman 
undoubtedly  would  have  had  a  "boom."  Nor  would  it 
have  been  exposed  to  the  unfair  charge  made  by  the 
Journal-Press  of  fabricating  a  boom.  Oatman's  discov- 
eries, however,  have  been  made  over  a  period  of  years. 
The  Oatman  district,  as  every  gold  miner  knows,  has 
been  characterized  by  periods  of  great  activity,  followed 
by  unsensational  but  none  the  less  steady  development. 

Upon  what  then  does  the  Journal-Press  rest  for 
justification  of  its  unfavorable  comment? 

Is  it  because  of  a  sudden  solicitude  for  the  public, 
the  investor  and  the  "honest  promoter?"  And  does 
the  Journal-Press  honestly  believe  that  in  a  speculative 
industry  like  mining  that  somebody  is  not  going  to  lose 
money  ? 

It  is  a  matter  of  common  knowledge  in  the  gold 
mining  industry  that  the  speculative  losses  incurred  at 
Goldfield  and  Tonopah  were  tremendous.  The  same  was 
true  at  Cripple  Creek. 

Permit  me  to  recall  a  little  "ancient  history."  In 
1878  Jack  Bradley  reported  a  discovery  of  gold  in  the 
vicinity  of  Mount  Pisgah  in  what  is  now  the  Cripple 
Creek  district.  This  resulted  in  a  great  rush  to  the 
locality  with  disappointing  results.  The  boom  faded. 
The  camp  lay  undeveloped  for  thirteen  years.  Then 
Robert  Womack  in  1891  again  reported  a  discovery 
of  gold  on  what  is  known  as  Womack  Hill  which  again 
directed  attention  to  the  district  and  resulted  in  the 
Cripple  Creek  "boom"  of  the  '90s. 

It  must  be  remembered  that  the  Cripple  Creek  gold 
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deposits  were  not  discovered  until  thirty  years  after 
Russell  Gulch,  the  Gregory  lode  and  other  mines  in 
Clear  (reek  and  Gilpin  counties  had  begun  to  give  their 
millions  to  the  world.  The  same  thing  has  happened 
in  Oatman  where  gold  was  first  discovered  sixty 
years  ago. 

It  was  reliably  computed  that  for  every  ounce  of 
gold  produced  at  Cripple  Creek  an  expenditure  of  $150 
was  made  elsewhere  in  the  camp.  That  meant  that 
somebody  lost.  The  same  was  true  at  Goldfield  and 
Tonopah. 

But  Cripple  Creek,  which  produced  such  mines  as 
the  Portland,  the  Vindicator,  Raven,  El  Paso,  Mary 
Ml  Kinney,  Independence  and  many  others,  was  not  con- 
condemned.     Why  then  condemn  Oatman? 

Why  should  a  publication  of  the  standing  of  the 
Joumal-PTe88,  which  is  generally  believed  to  be  a  sup- 
porter of  the  mining  industry,  hold  up  the  dark  side 
of  the  picture?  Why  should  a  trade  paper  which  is 
supposed  to  represent  the  mining  industry  call  particu- 
lar attention  to  a  fact  which  is  well  known  to  all  of  us; 
namely,  that  speculation  is  a  conceded  concomitant  ox 
mining  and  that  without  it  mining  will  cease  to  exist? 
Oatman,  which  has  had  three  producers  like  Gold 
Roads,  Tom  Reed  and  United  Eastern  with  a  total  pro- 
duction record  of  more  than  $30,000,000,  certainly  has 
a  right  to  call  public  attention  to  the  promising 
prospects  lying  near  them  and  to  plan  for  the  legitimate 
development  of  these  prospects. 

Just  why  Oatman  has  been  singled  out  for  the 
Journal-Press'  wrath  we  frankly  cannot  imagine. 
However,  we  cannot  help  but  believe  that  in  taking 
such  an  attitude  toward  Oatman  the  Journal-Press  has 
been  decidedly  unfair. 

We  are  inclined  to  believe  that  the  Journal-Press  in  the 
present  instance  has  not  been  well  informed.    Certainly 
its  reference  to  the  "one  diamond  drill  hole  on  Oatman 
United"  would  lead  one  to  believe  so  when  it  is  taken 
into  consideration  that  eighteen  holes  were  drilled. 
Charles  F.  Pugh, 
President  Oatman  Mining  and 
Oatman.   Ariz.  Business  Men's  Association. 


The  Kditor: 

Sir — Your  editorial  "Booms  That  Hurt"  in  the  July  1 
as  applied  to  the  Katherine  and  Oatman  sections 
of  the  San  Francisco  mining  district  of  Mohave  County. 
Ariz...  apparently  needs  some  modification,  notwithstand- 
ing the  just  ici'  'if  its  bluntness. 

Booms,    manufactured    or    otherwise,    are    always   to 
eplored   becau  e  thej    retard  an  otherwise  healthy 
growth.      I  ly    the    mining    industry    has    its 

full  quota  of  the  get-rich-quick  clement,  some  of  whom 
are   b  Others   await    an   opportunity   to   take 

advantage  of   the   situation    when   the   boon   becomes 
top-heavy,    in   order   to    make    the   crash    the    greater; 
are  bulls  anil  bears  of  the  vicious   variety.     Such 

eei    and  still  continues  to   be  the  prime  detri- 
factor  to  an  otherwise  steady  and  normal  growth 

of  the   mining  industry  of   .Mohave  County,  the  leading 
gold    i  p  of   Arizona. 

ding  the  burst  ing  of  this  embryo  boom 

bubble,     the     reserves    of     Ore     have     increased     in     the 

Katherine  mine.    The  development  of  mch  propi 

the    Cold    Chain    and    the    I'.isr    Four    is 

anwhile  the  Oatman  section  is  show- 
ing renewed   activity  chiefly   because   of   its   ability   to 


continue  development  after  a  large  production  of  gold 
through  the  lean  years  of  the  war.  In  recent  months 
the  Oatman  United  in  continuance  of  such  development 
is  said  to  have  drilled  eighteen  holes  laterally  along 
about  1,800  linear  feet  of  dike  from  the  workings  of 
its  600-ft.  level,  which  disclosed  payable  ore.  This  is 
being  confirmed  by  development,  the  one  down-hole, 
which  your  editorial  mentions,  being  now  drilled  for 
air  connection  only. 

The  core  drilling  from  the  surface  of  veins  in  the 
Oatman  section,  which  was  brought  on  by  the  widely 
heralded  underground  drilling  of  the  Oatman  United, 
has  also  been  successful,  and  an  extended  use  of  this 
unusual  method  of  primary  development  may  be  ex- 
pected in  the  future,  more  especially  in  the  southeastern 
extension  of  the  entire  Tom  Reed-Gold  Road  zone,  where 
it  is  covered  by  a  flow  of  basalt. 

Naturally,  underground  core  drilling  is  keeping  pace 
with  development;  one  of  the  larger  companies  recently 
crosscut  1,000  ft.  on  the  hanging-wall  side  of  their 
principal  vein,  which  is  to  be  utilized  to  core-drill  the 
principal  vein  to  a  depth  of  3,000  ft.,  where  the  granite 
base  may  be  expected,  upon  which  is  superimposed 
the  andesite  flows  of  the  upper  horizons.  If  these 
drill  holes  prove  satisfactory  it  will  mean  much  for  the 
longevity  of  the  mines  of  the  district. 

When  vve  consider  the  lack  of  deep  development  of 
the  mines  that  have  been  exploited  in  Mohave  County, 
its  splendid  record  of  production  is  marvelous.  It  still 
offers  a  field  for  the  operator  that  desires  to  mine  a 
mine  instead  of  the  public,  notwithstanding  numerous 
failures,  due  chiefly,  however,  either  to  mismanage- 
ment or  inability  to  finance  properly 

Kingman,  Ariz.  W.  W.  WlSHON. 


The  Editor: 

Sir — Not  long  ago  there  appeared  in  the  Journal- 
Press  an  editorial  entitled  "Booms  That  Hurt."  Rather 
a  knock  at  the  mining  industry  in  this  section  of  the 
country.  Several  of  the  miners  dropping  in  at  the 
office  glanced  over  this  article  and  were  infuriated. 
"Booms  that  hurt  be  damned;  they  got  this  thing  all 
wrong.  One  diamond-drill  hole  they  say  on  the  Oatman 
United  when  there  were  eighteen,  and  I  panned  the 
sludges  myself,  [fa  these  here  editorials  that  hurt  a 
darn  sight  more  than  the  booms.  Why  don't  you  stop 
your  subscription  to  such  a  damnable  paper?" 

The  boys,  of  course,  meant  well,  but  they  do  not 
understand  the  power  of  the  press.  I  am  reminded  of 
an  incident  in  Cripple  Creek  about  ten  years  ago. 

Julian  Street,  the  eminent  writer,  was  in  town 
gathering  material  for  a  story  which  appeared  in 
CoUier'a  Within.  Here,  presumably,  was  where  Cripple 
Creek  was  going  to  get  some  good  advertising:  a  word 
about  its  wonderful  mines,  the  millionaires  who  had 
made  their  fortunes  here,  and  of  the  opportunities  still 
to  he  found  in  the  camp.  Somehow  or  other  he  got 
side!  racked.  His  article  told  of  a  walk  down  Myer's 
Avenue,  with  its  saloons  and  painted  women,  and  deal* 
in  detail  with  a  conversation  with  one  "French  Kate." 
Not    a    word    about     the    wonderful    gold    mines. 

Hi  people  of  Cripple  Creek  were  furious.  Prac- 
tically all  subscriptions  to  Collier's  in  the  city  were 
cancelled.    Bui  still  the  magazine  seemed  to  thrive.    But 

this  deed  must  not  go  by  unnoticed.  At  a  special  meet- 
ing of  the  Town  Council  the  name  Myers  Avenue  was 
Officially  changed   to  Julian   Street    and   so  remains. 

nan.  Ariz.  WILLIAM  G.  ZtJ]  CH. 
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K.  C.  LI 


IF  ONE  was  asked  to  describe  the  outstanding  char- 
acteristic of  K.  C.  Li — or,  to  address  him  according 
to  the  custom  of  his  country,  Li  Kuo  Ching — the 
president  of  the  Wah  Chang  Trading  Corporation,  it 
might  be  sufficient  to  say  that  he  possessed  charm. 
We  say  "might"  advis- 
edly because  there  re- 
mains a  feeling  that  this 
designation  does  not 
cover  the  complete  im- 
pression received  upon 
meeting  Mr.  Li,  and 
particularly  when  one  ap- 
preciates his  accomplish- 
ments as  mining  engi- 
neer, mathematician  and 
business  executive 
which,  to  say  the  least, 
are  remarkable  for  one 
of  his  years.  Mr.  Li  was 
born  Sept.  24,  1892,  at 
Changsha,  in  the  prov- 
ince of  Hunan,  China. 
After  receiving  his  earl- 
ier education  in  the  local 
schools,  he  entered  the 
Hunan  Technical  Insti- 
tute where  he  took  up 
the  study  of  mining. 
Upon  the  completion  of 
his  course  there  he  en- 
tered the  Royal  School 
of  Mines,  London,  and 
graduated  with  the  de- 
gree of  Mining  Engi- 
neer. It  may  be  remarked 
in  passing  that  Mr.  Li 
is  a  firm  champion  of 
technical  education  of 
business  men,  for  he 
says  that  the  background 
provided  by  engineering 

training  is  essential  to  the  analytical  mind,  so  necessary 
in  business  today. 

Returning  to  China  Mr.  Li  became  actively  associated 
with  the  mining  industries  in  Hunan,  first  accepting  the 
position  of  secretary  of  the  Hunan  Mining  Board.  Later 
he  was  president  of  the  Kiangwah  Government  Tin 
Mines,  president  of  the  Hsiao  Ku  San  Government 
Mines,  and  co-director  of  the  Hunan  Mining  Board. 

In  1915  Mr.  Li  was  appointed  vice-president  and  New 
York  manager  of  the  Wah  Chang  Mining  &  Smelting 
Co.,  Ltd.,  when  this  company  decided  to  open  a  branch 
office  in  America  for  the  direct  sale  of  its  products. 
The  business  which  began  in  a  small  way  with  the 
handling  of  antimony  metal  and  tungsten  ore  only,  de- 
veloped rapidly  and  in  1916  the  Wah  Chang  Trading 
Corporation  was  formed.  This  corporation  did  not 
become  operative  until  early  in  1918,  when  the  capital 
was  increased  and  the  entire  business  of  the  Wah  Chang 
Mining  &  Smelting  Co.,  Ltd.,  branch  office  was  taken 
over.      Under   the    direction    of    Mr.    Li,    who    is    now 


president  and  managing  director,  the  scope  of  the  busi- 
ness has  been  greatly  extended  and  now  includes  anti- 
mony metal,  tungsten  and  other  ores,  tin,  silk  and  other 
commodities  as  imports,  also  machinery,  pig  iron,  rail- 
way equipment,  soda  ash  and  other  chemicals,  aluminum, 
brass  and  sporting  equip- 
ment. For  meritorious 
service  rendered  to  the 
Republic  of  China,  Mr. 
Li  has  received  the 
fourth  class  Chia  Ho 
decoration  from  the 
president.  During  the 
war  he  was  active  for 
both  the  United  States 
and  the  Canadian  gov- 
ernment in  obtaining 
war  materials  from 
China  and  South  Amer- 
ica and  has  received 
letters  of  appreciation 
and  congratulations  from 
the  authorities  of  the 
various  allied  govern- 
ments. He  makes  fre- 
quent trips  to  China  and 
other  countries  of  the 
world  in  the  interest  of 
his  company's  business. 
Mr.  Li  has  considerable 
reputation  as  a  mathema- 
tician and  has  written 
books  on  algebra,  trig- 
onometry and  calculus 
in  Chinese  which  are 
widely  used  in  the  na- 
tive schools  as  text 
books.  He  received  four 
honors  during  his  col- 
lege career  and  is  recog- 
nized as  a  student  of 
music  and  literature. 
Among  his  associates  Mr.  Li  is  known  as  an  enthusi- 
astic and  hard  worker,  and  he  permits  himself  little 
leisure,  unless  it  be  considered  that  he  obtains  his 
relaxation  from  the  study  of  some  difficult  problem 
that  differs  from  his  routine  work. 

Mr.  Li  is  a  noteworthy  example  of  the  successful  type 
of  the  younger  business  man  of  the  Orient  who  is  point- 
ing the  way  to  a  new  era  of  commercial  and  industrial 
development  for  those  countries.  That  he  received  his 
initiation  into  business  by  way  of  mining,  and  that  he 
still  retains  an  active  professional  interest  in  that  in- 
dustry is  worthy  of  the  attention  of  mining  engineers 
who  are  inclined  to  question  the  advisability  of  con- 
tinuing their  work  in  their  profession. 

He  makes  his  home  at  Glen  Cove,  Long  Island;  he  is 
married  and  has  four  children.  He  is  a  member  of 
the  Lawyer's  Club  of  New  York,  the  American  Institute 
of  Mining  and  Metallurgical  Engineers  and  the  Institu- 
tion of  Mining  and  Metallurgy  of  London.  He  is  also 
a  director  of  the  Wah  Foong  Cotton  Mill. 
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Ammonia  Leaching  of  Zinc  Ores 

Preliminary  Roasting  Must  Be  Done  With  Care  to  Prevent  For- 
mation of  Acid — Excess  of  Alkalinity  in  the  Solvent  Not  Harmful 
— Distillation  of  Pregnant  Solution  Best  Done  in  Two  Stages 
By  J.  F.  Cullen  and  T.  E.  Harper 


THAT  ZINC  OXIDE  is  soluble  in  ammoniacal 
solutions  is  well  understood,  and  the  use  of  the 
ammonia-carbon  dioxide  leach  for  the  production 
of  pure  zinc  oxide  from  complex  ores  and  other  zincky 
materials  has  been  proposed  many  times  in  the  last 
forty  years.  As  usually  described,'  the  treatment  con- 
sists in  roasting  the  sulphide  ore,  leaching  the  calcine 
with  a  solution  of  ammonia  and  carbon  dioxide,  puri- 
fying the  ammoniacal  zinc  solution  and  distilling  it  for 
the  precipitation  of  a  basic  zinc  carbonate  which  will 
yield  zinc  oxide  by  calcination.  Except  for  small  losses, 
the  ammonia  and  carbon  dioxide  would  be  recovered 
in  the  distilling  and  calcining  operations.  In  view  of 
the  recent  successful  application  of  the  identical  leach 
to  the  extraction  of  native  and  carbonate  copper  ores 
and  tailings,'  the  following  brief  examination  of  am- 
monia zinc  leaching  may  be  of  new  interest  and  value. 
The  several  steps  in  the  production  of  a  pure  zinc 
oxide  from  a  sulphide  ore  have  been  examined  by  the 
writers  of  this  paper  on  only  a  small  scale,  although 
they  are  here  interpreted  on  a  working  scale  in  the 
light  of  related  operating  experiences,  so  far  as  such 
interpretation  is  warranted. 

Low-Temperature  Roasting 

Zinc  silicate  is  almost  unaffected  by  ammoniacal 
solutions,  and  silicate  formation  during  the  roasting 
of  the  ore  must  be  avoided  by  maintenance  of  the 
lowest  practical  roast  temperature.  Ores  containing 
an  appreciable  amount  of  lead  show  a  marked  inclina- 
tion for  silicate  formation  at  temperatures  above  650 
deg.  C,  whereas  ores  that  are  free  from  lead  form 
practically  no  silicate  at  800  deg.  This  observation 
suggests  that  the  important  insoluble  zinc  compound, 
with  reference  to  ammonia  leaching,  is  a  lead-zinc 
silicate.  A  high  pyrite  content  also  promotes  silicate 
formation,  but  in  much  lesser  degree  than  lead.  The 
effect  of  lead  and  high  roast  temperature  on  zinc  extrac- 
tion by  the  ammonia-carbon  dioxide  leach  is  indicated 
in  Table  I.  The  difference  between  extraction  in  excess 
of  dilute  sulphuric  acid  and  in  the  ammoniacal  solution 
is  a  fair  measure  of  the  silicate  formation.  The  ore 
and  concentrates  were  minus  100  mesh  before  roast- 
ing, and  the  calcines  were  leached  without  grinding. 

It  is  evident  that  roasting  in  a  Wedge  or  similar 
furnace  for  ammonia  leaching  would  demand  more  care 
than  roasting  for  the  sulphuric-acid  leach.  The  calcine 
made  by  the  low-temperature  masting  contains  6  to 
10  per  rent  sulphate  sulphur,  ami  frequently  as  much 
as  one-fifth  pf  the  total  zinc  is  water  soluble.  This 
unavoidable  production  of  sulphuric  acid  in  the  roast 
is  a  detriment    in  ammonia  leaching,  as  the  acid  must 

Handbook  "f  Metallurgy."     Dr,  <■>,,[  Bchnabsl,  Id  ad    Vol    l 

t  «KS.     "The  Tri  itmenl  ■  ■!  I  ompl b     th<     Uti 

carbon  DIoxM'-   Proceaa,"     B.  K.   Bretherton.      Trans,    \     i 
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eventually   be   removed   from    the   solution   by    means 
of  lime. 


Cm  C 

Material  p*  ^ 

Special  blende  concentrate 0.10       45.0 

U.  S.  blende  concentrate 4.0       47.0 

U.S.  blende  concentrate 4.0       47.0 

CM.  ore 9.0       20.2 

CM.  ore 

S.  S.  L.  G.  concentrate 10.3       46.8 

C  M.  concentrate. 16.4       36.4 

Special  S.  S.  middling 19.8       35.0 

S.  S.  middling 25.5       30.0 

8.  S.  middling 

S.  S.  lead  conoentrate. 50.0       17.1 

S  S.  lead  concentrate 

(a)  20  grams  H2SO4  per  liter. 

(b)  100  grams  XH3  and  70  grams  CO2  per  liter. 


The  strength  of  the  ammonia  solution  used  for  leach- 
ing would  be  determined  largely  by  the  character  and' 
efficiency  of  the  ammonia  distilling  and  condensing 
equipment.  A  solution  containing  100  grams  of  NH3 
and  70  grams  of  CO,  readily  dissolves  100  grams  of 
zinc  oxide  per  liter,  and  a  140: 100  solution  will  dissolve 
150  grams  of  oxide  per  liter  with  equal  ease.  Unlike 
acid  zinc  leaching,  where  the  leach  is  brought  to  the- 
neutral  state  in  order  to  precipitate  important  im- 
purities before  filtering,  precise  leach  adjustments  are 
not  necessary  in  the  ammonia  leach  and  an  excess  of 
solvent  is  not  harmful. 

Table  II  gives  leach  results  for  several  zinc  con- 
centrates. 


Percentage 

of  TotnL 
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Is     «    =      f     ]     .     .   9     .    1   H 

O.  S.  Blende 

Calcine 100     2.3  0.75       3.3    10.3     6. S  47.0   1.0  0.04     6.6.. 

t>ach  residue ... .  35     7.10.60     10  4  33.2   18.  5  14.  2  3.3  Tr.       0.12.0' 

Per  cent  extracted 72.0     .    .      ..    89.5 

B  B.  Middling 

Calcine 100  18.6     2.2     22.4     6  1     5  7  26  4  II  0  05   10  4 

Leach  residue  .  50  29.6     1.7     44.4   10.8     9.9     9.3  2.3  0.04     1.0  4.6 

Per  cent  extracted 60.0     82.4  ... 

C  M.  Conoentrate 

Calcine 100   13.7   16  0     5  7     9.8  35.6 7   4 

I.eachreaidue..  46  23.2 34.5  12.4  21.6     9.7 0  6  2.2' 

Percent  extracted 87.5 

Not*.   Hum  concentrate*  were  roasted  In  a  small  reverberatory  furnace  with. 

enreful  temperature  control  (450-650  de«.  C  1 

Practically  all  of  the  sulphate  sulphur  of  the  calcine 
appears  in  the  solution  as  ammonium  sulphate.  A 
small  loss  of  carbon  dioxide  in  the  leach  residue  is 
due  to  carlionation  of  lead  and  calcium  sulphates  con- 
tained in  the  calcine.  Any  lead  that  is  present  in  the 
calcine  as  lead  oxide  apparently  escapes  carhonation. 
Considerable  of  the  copper  and  cadmium,  and  minor 
amounts  of  iron,  manganese,  and  arsenic,  are  dissolved, 
i  oppex  and  cadmium  and  a  portion  of  the  arsenic  are- 
readily  precipitated  as  a  metallic  slime  by  agitating 
the  solution  with  Knp  zinc  Hydrogen  gas  is  slowly 
liberated   by    reaction   of  ammonia   with  the  scrap  zinc 
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during   this   purification;    also,    a   minute   quantity   of 
arsine. 

Continuous  leaching  can  be  done  in  covered  steel 
tanks  of  the  familiar  pachuca  design,  wherein  agitation 
is  accomplished  by  cast-iron  centrifugal  pumps  instead 
of  by  compressed  air.  The  pulp  would  be  filtered,  the 
residue  washed  in  the  press  with  weak  ammonia  solu- 
tion, and  the  cake  blown  dry  and  free  of  ammonia 
by  steam.  Continuous  solution  purification  can  be  done 
in  a  series  of  covered  steel  tanks  provided  with  revolv- 
ing arms  and  a  grid  support  for  the  scrap. 

Distillation  op  Pregnant  Solution 

The  distillation  is  best  done  in  two  stages.  The  first 
or  roughing  still  expels  volatile  ammonia  and  carbon 
dioxide  and  precipitates  about  90  per  cent  of  the  zinc 
as  a  basic  zinc  carbonate  contaminated  by  basic 
sulphate.  The  approximate  composition  of  this  basic 
carbonate  is  5Zn0.2C024H20.  Prolonged  boiling  or  dis- 
tillation at  elevated  pressures  would  produce  a  more 
basic  carbonate,  but  nothing  would  be  gained  thereby. 
Complete  precipitation  of  the  zinc  is  not  obtained  at 
this  stage  because  of  the  solubility  of  zinc  oxide  in 
ammonium  sulphate  solutions.  The  amount  of  am- 
monium sulphate  in  the  pregnant  solution,  and  conse- 
quently the  amount  of  zinc  that  escapes  precipitation 
in  the  roughing  still,  varies  with  the  sulphate  sulphur 
content  of  the  calcine.  In  general,  about  10  per  cent 
of  the  zinc  may  escape  precipitation  in  the  roughing 
still. 

A  continuous  column  still,  with  a  scraper  in  each 
compartment,  such  as  was  developed  in  the  copper 
leaching  plant  of  the  Calumet  &  Hecla  Mining  Co., 
would  be  suitable  for  the  roughing  distillation.  The 
effluent  of  the  roughing  still  would  be  filtered  to  remove 
the  basic  carbonate  and  then  lime  would  be  added  to 
the  hot  solution  to  decompose  the  ammonium  sulphate. 
The  ammonia  that  is  freed  by  the  lime  is  enough  to 
hold  the  remaining  zinc  in  solution  and  to  permit  the 
filtering  and  thorough  washing  of  the  precipitated 
calcium  sulphate. 

The  solution  would  now  pass  to  a  finishing  still  of 
the  ordinary  type  for  recovery  of  the  ammonia,  and 
precipitation  of  the  remaining  zinc  as  hydrate.  No 
lime  need  be  fed  to  this  still,  as  a  liberal  excess  of 
lime  can  be  used  for  the  decomposition  of  the  ammonium 
sulphate  without  danger  of  precipitating  zinc.  The 
finishing  still  effluent  contains  about  0.3  gram  NH,  and 
0.1  gram  ZnO  per  liter,  and  goes  to  the  sewer. 

Indicated  ammonia  and  carbon  dioxide  losses,  in  the 
conduct  of  the  process  as  here  described,  are  20  to 
40  lb.  of  CO,  and  6  to  9  lb.  of  NH3  per  ton  of  average 
complex  35  per  cent  Zn  concentrates. 

Calcining  Basic  Carbonate  and  Refining 
Zinc  Oxide 
The  basic  zinc  carbonate  and  hydrate  filter  cakes 
would  be  combined  and  calcined  at  300  to  400  deg.  C. 
in  a  muffled  Brunton  or  other  small  muffled  furnace. 
About  one-fifth  of  the  carbon  dioxide  used  in  the  leach 
is  contained  in  the  basic  carbonate.  This  carbon  dioxide, 
and  any  ammonia  retained  in  the  cakes,  can  be  recov- 
ered by  cooling  the  muffle  gases  and  absorbing  in 
sodium  carbonate  or  ammonia  solution.  The  crude  zinc 
oxide  obtained  by  this  calcination  has  the  following 
approximate  percentage  composition: 

Fed 
ZnO        S03        Cu        Pb        Cd        "Insol."        Mn.,6.        As.O,        CO- 
964         2.7       None   None  0.005  0.10  0.35  0.04  0.10 


This  crude  oxide  is  of  poor  color  and  low  covering 
power.  By  mixing  it  with  about  one-third  of  its  weight 
of  coke  and  refining  in  a  small  reverberatory  furnace, 
an  oxide  of  excellent  color  and  covering  power  is 
obtained  which  contains  approximately  99.7  per  cent 
ZnO  and  0.1  per  cent  S02. 


Gold  Mining  in  South  Dakota  Increasing 

Two  lode  mines  in  the  Black  Hills  in  South  Dakota, 
the  Homestake  and  the  Trojan,  and  several  small  placers 
produced  $6,605,167  in  gold  and  112,464  oz.  of  silver  in 
1921.  The  quantity  of  bullion  produced  by  these  mines 
during  the  first  six  months  of  1922  indicates,  according 
to  C.  W.  Henderson,  of  the  U.  S.  Geological  Survey,  that 
the  production  of  gold  and  silver  in  South  Dakota  in 
1922  will  be  slightly  larger  than  in  1921,  and  if  the  new 
South  mill  of  the  Homestake  company,  the  machinery 
for  which  is  now  being  installed,  is  in  operation  by 
September,  the  production  may  be  materially  increased. 


Some  Amador  County  Mines  Being 
Reopened 

In  Amador  County,  California,  the  old  Moore  mine, 
near  Jackson,  is  being  reopened  after  an  idleness  of 
thirty-five  years  and  a  new  20-stamp  mill  and  electric 
hoist  are  being  built,  according  to  the  U.  S.  Geological 
Survey.  The  Argonaut  mine,  at  Jackson,  is  dropping 
sixty  stamps  and  the  Kennedy  eighty.  The  Kennedy 
company  has  brought  suit  against  the  Argonaut  for 
damages  due  to  underground  fire  and  the  flooding  of  the 
mine.  In  the  Oroville  field,  Butte  County,  only  three 
dredges  are  not  in  operation  and  two  of  these  will 
work  out  their  ground  this  year.  Ten  years  ago  forty 
dredges  were  at  work.  At  Las  Plumas  the  Surcease 
mine  is  being  reopened  and  a  mill  and  other  machinery 
are  to  be  installed.  The  Golden  Mary,  near  Merrimac. 
is  to  have  a  new  mill.  In  Calaveras  County  the  Carson 
Hill  Gold  Mines,  Inc.,  has  purchased  the  mine  and  plant 
of  the  Melones  company,  thus  putting  under  one 
management  these  two  valuable  properties,  both  using 
the  Melones  tunnel.  The  Easy  Bird  mine,  Mokelumne 
Hill,  is  being  reopened.  New  machinery  for  the  Triple 
Lode  mine,  at  Angels,  is  being  installed,  and  at  the 
same  place  the  California  Exploration  Co.,  of  San  Fran- 
cisco, has  purchased  the  Angels  Deep  mine. 

The  Calaveras  Copper  and  Penn  Mining  companies 
remain  closed  in  1922  as  in  1921,  but  some  cement 
copper  is  being  made  from  the  mine  waters  of  the  Penn. 
A  number  of  small  quartz  and  placer  claims  have  been 
started  up  in  Eldorado  County  this  year.  In  Inyo 
County  the  Lucky  Jim  mine  of  the  Darwin  Silver  Co.,  at 
Darwin,  is  being  worked  under  lease  by  A.  G.  Kirby 
after  a  period  of  idleness.  Silver-lead  concentrates  are 
being  shipped  to  the  smelter  in  Utah.  When  the  aerial 
tramway  now  under  construction  is  completed,  the 
Defiance  mine  will  be  worked.  The  Tecopa  Con- 
solidated, at  Tecopa,  continues  to  ship  1,500  to  2,000 
tons  of  $30  carbonate  lead-silver  ore  a  month.  The 
Slate  Range  Consolidated  Mining  Co.,  working  both  the 
Slate  Range  and  Marble  Hall  mines,  has  been  installing 
new  machinery,  including  air  compressor  and  drill, 
hoist,  and  mill  equipment.  The  shaft  is  being  sunk  500 
ft.  deeper.  The  Estelle  Mining  Co.,  at  Keller,  is  ship- 
ping such  ore  as  is  taken  out  in  prospecting  and  develop- 
ment work. 
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Variable  Voltage  Installation 
at  the  Missouri  School  of  Mines 

New  Equipment  for  Controlling  Power  Conditions  in  Electro- 
thermic  Work  Allows  Full  Capacity  at  Voltages  from  18.5  to  506, 
and  Down  to  Zero  at  Lower  Capacities — Some  Features  Are  Unique 

By  T.  M.  Bains,  Jr. 

Associate   Professor  of  Metallurgy,   Rolla,   Mo. 


*  RECENT  INSTALLATION  at  the  School  of  Mines 
f\  and  Metallurgy  at  Rolla,  Missouri,  for  the  electro- 
X  A.  thermic  work,  is  unique  in  certain  features. 
Whenever  electric-furnace  problems  are  to  be  worked 
out,  there  are  always  a  number  of  variable  factors 
which  have  to  be  determined,  and  flexible  voltage  con- 
trol is  necessary.  The  voltage  control  here  obtainable 
covers  a  range  of  voltage  from  0  to  506  v.    Full  capacity 


cable  to  the  Metallurgy  building.  A  branch  line  is  also 
run  to  the  Electrical  Engineering  building.  The  above 
equipment  of  the  school  has  hitherto  been  used  for  the 
electrical   engineering  laboratories  only. 

Upon  entering  the  Metallurgy  building,  the  current 
passes  through  three  disconnecting  switches,  to  the  oil 
circuit-breakers,  Fig.  1,  thence  to  the  single-phase  in- 
duction   regulators   and   to   the   primary    of    the   three 


Fig.    1.     High-voltage  panels.    Fig.  2.     Secondary,  or  low-voltage  panels.    Fig.Z.    Two-column  zinc ) 


of  the  generating  unil  al  the  power  house  can  be  util 

Itages  from   18     up  to  506  v.     Below  is!  v.  a  re- 
duced capacity  i  account  of  tin-  limiting 
feature  of  the  current-carrying  capacities  of  the  trans- 
ind  switchboard. 
This  equipment  was  furnished  by  the  General  Elec- 
tric Co.    It  has  been  operating  for  four  mont 
'  ion. 
The   generating   unit    is   a    60-cycle,    10-kw.,   220-v. 
driven  by  a  vertical  I 
The  current   from  the  generatoi   .  ritchboard 

With  wattmeter,     and 

i   three  single-ph 

format         rhest    tt  ansformet 

•  Mi    primary    and  idea. 

The 

form-  through  a  three-pl  vered 


Bingle-phase  transformers.  Switching  devices  on  the 
high-tension  side  of  the  equipment  allow  the  primaries 
of  the  Bingle-phase  transformers  to  be  connected  either 
in  delta  or  "Y."  The  secondaries  of  the  three  trans- 
nt  coils  with  sixteen  leads  coming 
if   the   transformer  ease.      I'.v    means  of   switching 

devices  on  the  switchboard  these  coils  can  be  thrown 

in    series,   series-multiple,    mult  iple-series.   and    multiple, 
thus    obtail  Uvelv    220,     110,    56,    and    27 

on  the  Bingle  phase  busses.     Bj   means  of  a  three 
double-throw  switch,  the  single  phase  busses  can  either 

be    connected    delta    Or    '"> 

Bj   throwing  the  primary  into  "V*  and  the 

Into  delta,  128,  64,  32,  or  n'>  v.  is  impressed  on  the 
darj    busses.     By   throwing   the   primaries    into 
delta  and  th,    se  ondaries  into  "Y,"  882,  191,  964,  and 
18  \ .  can  be  obtained. 
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The  induction  regulators  are  designed  so  that  a  boost 
or  buck  of  730  v.  may  be  obtained.  As  the  secondary 
windings  of  the  regulators  are  in  series  with  the 
primary  windings  of  the  transformers,  this  means  that 
with  2,200  v.  impressed  on  the  line,  the  voltage  at  the 
terminals  of  the  transformers  can  be  varied  from  1,462 
to  2,925  v.  The  transformers  are  therefore  designed 
for  2,925  v.  primary,  so  that  the  iron  in  the  trans- 
formers will  not  be  too  highly  saturated  when  the  regu- 
lators are  in  the  maximum  "boost"  position.  By  means 
of  these  regulators,  therefore,  any  voltage  from  18* 
to  506  v.  can  be  obtained  at  a  capacity  of  45  kva.,  three- 
phase.  When  the  regulators  are  "boosting,"  a  greater 
transformer  capacity,  up  to  60  kw.  for  maximum  boost, 
may  be  obtained.  Below  18i  volts,  reduced  capacity 
may  only  be  utilized  on  account  of  the  carrying  capacity 
of  the  copper. 

If  voltage  below  10  v.  is  desired  at  reduced  capacity, 
it  may  be  obtained,  down  to  0,  by  means  of  a  trans- 
former rated  60-cycle,  12  kva.,  220 — 12  v.,  single-phase. 
The  primary  of  this  transformer  may  be  connected  to 
the  220-v.  a.  c.  supply  circuit,  which  is  also  brought 
into  the  Metallurgy  building  from  the  generator  switch- 
board. The  secondary  of  this  transformer  is  placed  in 
series  with  the  secondary  circuit  from  any  one  of  the 
single-phase  panels.  The  connections  are  made  so  that 
the  secondary  of  the  12-kva.  transformer  will  "buck" 
the  secondary  of  the  transformer  connected  with  the 
regulator.  As  it  is  possible  to  secure  12  v.  on  this  sec- 
ond transformer,  zero  voltage  can  thus  be  obtained.  If 
one  volt  is  desired,  a  voltage  of  13  v.  is  held  on  the  induc- 


Fig.  4.    Induction  furnace  for  drill  steel 

tion  regulator-transformer  unit  and  the  12-v.  "buck" 
of  the  12-kva.  transformer  will  give  the  desired  voltage. 
By  this  means  any  voltage  from  0  to  10  v.  single-phase 
can  be  secured,  at  a  capacity  depending  on  the  maximum 
current-carrying  capacity  of  the  equipment. 

At  present,  the  equipment  is  so  connected  that  one 
single-phase  panel  is  used  entirely  for  laboratory  pur- 
poses by  the  Bureau  of  Mines  and  Metallurgy  Depart- 
ment. The  feeder  wires  from  this  panel  are  carried  up 
to  the  different  laboratories  in  the  building  and  a  sys- 
tem of  remote  control  allows  the  regulator  controlling 
this  single-phase  system  to  be  operated  from  the  labora- 
tories. 

The  second  and  third  single-phase  panels  are  used 
for  electrothermic  work  in  the  basement,  where  the 
equipment  is  installed.  (Fig.  2).  It  is,  therefore, 
possible   to   furnish   the   laboratories   with    a    variable 


voltage,  single-phase,  from  181  to  292  v.  at  a  maximum 
capacity  of  15  kva.  At  the  same  time  two  single-phase 
electric  furnaces  near  the  switchboard  can  be  operated 
at  different  voltages  from  the  other  two  panels  with  a 
full-load  capacity  of  15  kva.  each.  Or  else  a  three- 
phase  "open  delta"  connection  can  be  made  so  that  a 
three-phase  furnace  can  be  operated  at  voltages  from 
18*  to  292  v.,  with  a  full-load  capacity  of  25  kva.,  three- 
phase. 
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Wiring  diagram 

So  far  there  has  been  no  demand  for  a  two-phase 
circuit,  but  should  such  be  desired,  a  Scott  transformer 
can  be  secured  so  that  instead  of  three-phase,  two-phase 
can  be  secured  for  furnace  work.  However,  there  is 
very  little  use  for  two-phase  furnaces  as  the  trans- 
mission lines  are  generally   three-phase. 

It  will  be  noted  that  with  the  arrangement  of  circuits 
as  described  in  the  above  paragraph,  and,  as  shown  in 
the  wiring  diagram,  only  the  delta  connections  on  both 
the  primary  and  secondary  can  be  used.  The  "Y"  can 
be  used  only  for  three-phase  work  when  the  three  trans- 
formers and  three  regulators  are  being  operated  as  a 
unit,  or  for  single  phase,  on  one  or  more  phases,  if  the 
voltages  used  on  different  phases  are  approximately  the 
same. 

At  present,  the  following  electrothermic  furnaces 
are  in  use: 

2  Single-phase  zinc  briquet  furnaces  of  the  intermittent 
type,  15  kva.  each,  with  condenser,  heated  by  carbo- 
rundum brick.     Fig.  3. 

1  Three-phase  briquet  furnace  of  the  continuous  type, 
15   kva. 

1  Crucible  furnace,  granular  resistor,  10  kva. 

1  Bake  oven,   granular  resistor,  10  kva. 

2  Hot  plates,  granular  resistor,  10  kva. 
4  Granular  furnaces,  5  kva. 

1  Induction  furnace,  5  kva.,  12-v.  primary  for  heating 
drill  steel.  Fig.  4. 

2  Drill  steel  furnaces  of  the  carborundum  type,  5  kva. 
Students  in  electrometallurgy  build  various  types  of 

electric  furnaces,  which  are  tested  and  replaced  by  other 
types.  Portable  General  Electric  P-3  voltmeters,  am- 
meters, wattmeters,  and  power-factor  meters  are  used 
for  readings  on  the  low-voltage  side  of  the  equipment. 


Good  Bricks  From  Dolomite 

At  the  ceramic  experiment  station.  Columbus,  Ohio, 
the  U.  S.  Bureau  of  Mines  has  made  standard  sized 
bricks  from  calcined  dolomite  and  from  raw  dolomite 
using  10  per  cent  of  the  flux  Fe,0:,  ALO ..,  SiOu.  Calcined 
dolomite  was  found  undesirable  for  making  bricks;  the 
mud  slakes  rapidly,  and  on  account  of  enormous  shrink- 
age during  drying  and  burning,  samples  crack  badly. 
Raw  dolomite,  together  with  10  per  cent  flux,  gives 
excellent  promise.  The  bricks  so  burned  to  1,450  deg. 
C.  were  sound,  of  high  density  and  have  not  yet  shown 
signs  of  slaking  when  subjected  to  the  boiling  test. 


236 


Engineering  and  Mining  Journal-Press 


Vol.  114,  No.  6 


Mine  Labor 

An  Analysis — Unit  Costs  Important  as  Means  of  Controlling 
Operations — Measurement  of  All  Work  Desirable — Contract 
Or  Bonus  System  Advisable  To  Reward  Additional  Effort 

By  H.  J.  C.  MacDonald 


WHEN  AN  INQUISITIVE  VISITOR  asks  a  mine 
superintendent  just  what  amounts  were  spent 
for  labor  and  supplies  upon  an  outgoing  train- 
load  of  ore  the  question  is  unusually  pertinent  and 
searching,  for  the  superintendent  is  entrusted  with  the 
oconomic  use  of  mine  labor  and  supplies.  Therefore, 
the  range  within  which  he  knows  these  things  will  be  a 
just  measure  of  his  personal  efficiency. 

Standing  at  the  last  turn  in  the  road  between  capital 
and  labor,  upon  the  superintendent  rests  the  ultimate 
responsibility  for  all  details  of  the  mine  work.  Funds 
are  provided  him  for  the  upkeep  and  operation  of  a 
plant  whose  chief  function  is  the  economic  converson  of 
labor  and  supplies  into  shipped  ore.  His  duties  include 
the  selection,  safety,  and  placing  of  all  employees  so  as 
to  provide  them  with  increasingly  productive  work,  as 
"well  as  their  discipline,  recompense,  promotion,  and  co- 
operation, besides,  at  the  same  time,  watchfulness  over 
the  choice,  distribution,  and  consumption  of  mine  sup- 
plies. Through  the  staff  he  has  to  combine  and  co- 
ordinate all  this  routine  along  the  course  of  greatest 
advantage  to  the  operating  company  and  to  the  mine. 
This  entails  not  only  low-cost  production,  but  the 
•expert  exploration  and  development  of  all  ore  possibili- 
ties throughout  the  company's  mineral  area,  and 
especially  the  safe-keeping  and  protection  of  the  known 
ore  reserves  and  resources  through  well-planned  and 
careful  extraction. 

The  mine  foreman  is  so  insistently  looked  to  for  the 
daily  delivery  of  the  rated  tonnage  output  that  the 
volume  of  the  work,  not  the  costs,  holds  first  place  with 
him.  Eager  to  accomplish  the  work  forced  upon  him, 
he  may  retain  too  many  men  in  the  mine.  But  too  great 
a  feeling  of  security  often  moderates  the  vigilance  of 
supervision,  resulting  in  high  labor  costs  through  not 
gaining  the  maximum  output  from  each  workman.  A 
well-sustained  tonnage  output  and  low  costs  should  to 
hand  in  hand. 

Foreman  Accountable  for  Mine  Work 

As  the  majority  of  mine  employees  are  under  the 
direct  command  of  the  mine  foreman,  upon  him  devolves 
the  intelligent  direction  of  the  greater  part  of  the  mine 
work.  Seconded  by  his  shift  bosses,  he  selects  and 
places  all  workmen  at  the  tasks  they  are  best  fitted  for, 
and  provides  them  with  the  needed  tools  and  supplies 
and  with  a  definite  program  for  the  day.  As  needed,  he 
instructs  them  in  the  proper  performance  of  their  tasks. 
The  responsibility  for  the  safety  of  the  men  falls  direr' lv 
upon  him.  At  the  right  hand  of  the  superintendent,  o 
whnm  he  reports  all  unusual  occurrences  that  interfere 
with  the  orderly  progress  of  the  routine  work,  the  fore- 
man is  accountable  for  all  mining  activities. 

Technical  direction  depends  upon  the  evidence  col- 
lected by  th»  mine  engineer.  Throughout,  the  theoreti- 
cal must  be  evenly  balanced  with  the  commercial.  The 
engineer  compiles  in  the  mine  balance  sheet  the 
estimate  of  ore  reserves,  the  residual  tonnage  of  extract- 
able  ore.     His  special  duty  Is  to  compel  adherence  to 


the  development  plans  and  stoping  campaign  through 
the  survey  control  of  mine  openings. 

The  unbroken  record  of  the  cost  of  mine  work  is 
the  duty  of  the  accountant.  In  addition,  at  regular 
intervals  he  prepares  reports  as  to  the  financial  con- 
dition of  the  company,  also  showing  how  labor  and 
supplies  have  been  absorbed. 

The  superintendent  and  his  three  aids,  the  foreman, 
the  engineer,  and  the  accountant,  share  in  the  direction 
and  insure  the  smooth  running  of  the  plant.  In  the 
smaller  mines,  these  four  may  actually  exercise  all 
directive  functions,  and  in  the  larger  they  become  the 
leaders  of  the  general,  operating,  technical,  and  account- 
ing staffs. 

Tendency  Toward  Too  Small  Staffs 

With  due  regard  for  the  scope  of  the  mine  work,  com- 
parison of  the  size  of  the  staff  with  the  total  numbers  of 
employees  is  always  of  interest  and  importance.  As 
numerous  petty  bosses  on  the  staff  are  often  paid  by 
the  day,  this  factor  is  inadequately  indicated  on  the 
usual  wage  and  salary  lists.  So  all  existing  lines  of 
authority  have  to  be  traced  to  their  ends  to  compute 
a  total  inclusive  of  everyone  in  authority. 

A  small  staff  is  effecti%-e  where  each  member 
systematizes  and  standardizes  the  work  of  his  depart- 
ment so  that  complete  information  is  imparted  to  all 
in  control  of  operation.  Staff  members  being  the  most 
conspicuous  mine  employees  to  inspectors  and  officials, 
the  tendency  is  toward  too  small  staffs.  For  it  is  diffi- 
cult to  explain  and  justify  duties  that  involve  past,  pres- 
ent, and  future  time.  So  the  diplomatic  operator  often 
concedes  to  an  officious  opposition;  for,  after  all,  it  is 
easier  to  under-staff  a  mine  than  to  array  the  added 
expense  and  hidden  supernumeraries  that  a  larger  staff 
underground  creates. 

The  wage  scale  is  the  principal  stipulation  in  the 
working  contract  between  the  men  and  the  management. 
Besides  being  mutually  understood  and  agreed  upon, 
any  alteration  in  this  scale  has  to  be  made  with  thought- 
ful consideration  of  the  probable  outcome.  In  looking 
over  a  schedule  of  mine-labor  costs,  the  average  of  all 
daily  wages  paid  invites  comparison  with  the  wage  paid 
to  the  predominant  class,  the  miners,  as  both  are  reliable 
index  figures  to  which  to  refer  when  a  series  of  months 
or  years  of  operation  is  being  examined. 

Grouping  Employees 

A  numerical  listing  of  employees  by  nationality  is 
valuable  where  well-balanced  crews  are  preferred.  This 
list  shows  the  relative  strength  of  groups  that  are 
bound  together  by  all  that  race  means  to  them,  and 
warns  of  an  undesirable  preponderance  of  any  one  of 
these.  Further,  in  times  of  labor  unrest,  knowing  the 
leaders  in  each  group,  an  unofficial  channel  of  com- 
munication is  open  for  the  casual  interchange  of  har- 
monizing ideas. 

A  shipping  mine,  with  little  hiring  and  firing,  can 
steadily  employ  a  crew  that  remains  nearly  constant  in 
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numerical  strength.  Mining  at  many  working  faces,  a 
company  stopes  ore  for  present  shipment  and  develops 
ore  for  future  shipment.  Where  a  variable  output  is 
demanded  by  the  mill  or  smelter,  these  two  fields,  stop- 
ing  and  development,  can  be  used  to  equalize  the  mine 
work.  Also,  where  warranted,  future  work  can  be 
encroached  upon,  ore  stoped  for  shipment  at  a  later  date, 
and  development  carried  out  far  in  advance  of  the 
demand. 

Maintaining  Efficient  Crews  an  Endless  Process 

Undoubtedly,  strict  discipline  must  be  maintained. 
But  far  the  greater  amount  of  discharging  and  hiring 
aims  to  replace  the  most  inefficient  with  the  more  effi- 
cient; that  is,  it  is  an  endless  and  artificial  selection  of 
the  fittest.  Wholesale  discharge  and  the  continual  pros- 
pect for  new  employees  is  the  habit  of  operators  who 
are  impatient  with  all  restive  and  refractory  labor  mate- 
rial. Efficient  management,  however,  requires  that 
when  a  workman  becomes  negligent  in  the  regular  pur- 
suit of  his  duties,  every  endeavor  should  be  made  to  dis- 
cover the  underlying  cause  and  to  determine  if  this  be 
reasonable  and  removable.  The  question  then  is,  would 
further  instruction  in  the  task  or  transference  to  a 
more  befitting  place  and  occupation  be  a  saving  for  the 
company? 

The  boss  of  the  old  school  is  fast  disappearing  before 
awakened  and  up-to-date  management  and  before  the 
strength  of  organized  labor  itself.  And  so  resistless  is 
modern  impulse  in  its  elimination  of  the  more  abusive 
types,  that  anyone  will  hold  a  brief  reign,  even  if  he  be 
an  exceptionally  efficient  engineer,  who  attempts  to  place 
himself  upon  this  ancient  and  arrogant  throne.  Also, 
the  best  miners  are  cosmopolitan  enough  to  counteract 
undue  coercion  on  the  part  of  the  management  by  dis- 
crimination between  plants.  Such  conditions,  in  the 
long  run,  should  reward  those  companies  that  select 
leaders  with  the  moral  ballast  to  deal  most  squarely 
with  labor. 

Rivalry  Sometimes  Mistaken  for  Friction 

A  paternal  interest  in  their  tasks  arouses  continual 
rivalry  among  the  employees  which  often  breaks  out  in 
strife  and  friction  between  those  in  equal  authority. 
Thus,  human  instinct  brings  into  relief  the  more  im- 
perfect points  of  contact  in  the  daily  procedure.  This 
is  sometimes  termed  by  the  superficial  observer  lack  of 
co-operation.  It  seldom  is.  And  all  unrest  is  not  harm- 
ful, whereas  placid  accord  might  be  deceptive.  A 
watchful  operator  can  easily  recognize  the  lack  of  har- 
mony that  is  destructive,  and  thus  readily  eliminate 
those  interactions  that  sap  the  vitality  from  an  organ- 
ization. 

Innovations  will  always  encounter  a  certain  opposi- 
tion; for  all  workmen  possess  an  inertia  of  habit  and 
training,  coupled  with  a  creative  interest  in  their  work. 
These  traits  are  often  strongest  in  the  most  skillful. 
But  these  same  mental  attitudes  incite  ideas  that  test 
and  weigh  any  proposed  innovation,  and  uncover  the 
weaker  points  of  departure  from  the  customary  prac- 
tice. So  by  making  proper  use  of  the  workers'  intelli- 
gence, the  countercurrent  that  is  set  up  will  assist  the 
reasonable  operator. 

In  the  matter  of  promoting  men,  the  whole  fiber  of  an 
organization  is  weakened  through  the  hit-or-miss  selec- 
tion that  promotes  the  less  able  or  the  ever-present  kins- 
man. Such  action  is  resented  by  all.  On  this  account 
alone,  the  concepts  of  a  supervisor  who  oversees  many 


tasks   should  be  confirmed  by  actual  measurement  of 
work  accomplished. 

The  argument  for  checking  measurements  is  that  con- 
stant scrutiny  over  mine  workmen  is  not  possible  in 
practice.  Underground  workers  are  so  split  up  into 
small  groups  that  the  boss  completes  only  a  few 
"rounds"  a  shift.  So  to  maintain  a  uniform  high  stand- 
ard, all  rigid  measurements  possible  should  be  put  into 
practice. 

Tonnage  Broken  an  Index  of  Results 

The  result  of  mine  labor  can  be  read  in  the  tonnage 
figures  and  in  the  unit  operating  costs.  Mine  work  is 
rock  broken  or  moved  in  the  course  of  stoping  or 
developments.  At  each  stage  in  the  chain  of  operations 
the  actual  weight  of  rock,  always  inclusive  of  the  waste 
rock,  gives  an  exact  measure  of  expended  effort. 

In  practice  there  are  several  machines  in  each  stope, 
so  that  their  output  is  inadvertently  mixed.  Moreover, 
stope  storage  usually  is  the  practice  in  the  mine  as  a 
buffer  that  puts  breakage  in  stopes  out  of  tune  with  the 
remainder  of  mine  work.  Yet  sometimes  stopes  can  be 
readily  emptied,  or  perhaps  surveyed,  to  allow  frequent 
measure  of  the  rock  broken  in  a  stated  number  of 
miner's  shifts.  More  often  breakage  is  averaged  over 
considerable  periods  from  the  ore  shipments.  This 
records  the  average  miner-shift  or  machine-shift  ton- 
nage, a  universal  measuring  rod,  yet  is  often  inaccurate 
in  mine  comparisons  when  it  includes  and  conceals  the 
waste  rock  drilled  and  broken  at  the  same  time. 

The  rock  broken  in  development  has  little  storage 
space  at  the  headings  and  appears  almost  at  once  in 
the  haulage  records.  So  here  the  work  of  breakage  is 
readily  measured  by  the  tonnage,  only  to  be  set  aside  for 
other  simple  measures  applicable  to  a  set  and  restricted 
opening. 

Ore  Handling  More  Readily  Measured 

The  second  cardinal  division  of  mine  effort,  handling, 
is  more  responsive  to  accurate  tonnage  measure.  Such 
figures  seldom  reflect  the  work  of  a  single  man, 
although  this  is  often  approached,  but  rather  show  the 
combined  result  of  a  crew  engaged  upon  the  same  kind 
of  work 

However,  the  attempt  continuously  should  be  made  to 
measure  so  far  as  practicable  the  accomplishment  of 
each  employee.  In  this  manner  many  standards  come 
into  use.  As  intrinsic  value  of  work  is  hard  to  compute, 
such  standards  catalog  the  workmen  in  an  imperfect 
listing. 

Work  Controlled  Through  Unit  Costs 

In  good  practice  the  unit  costs  afford  an  accurate 
comparison  between  the  task  and  its  expense.  Through 
the  unit  costs  all  branches  of  mine  work  can  be  con- 
trolled and  co-ordinated.  Where  the  costs  are  utilized 
completely  by  the  proper  authority,  economies  will  be 
made.  The  retention  of  the  normal  interrelation  of 
operations  in  the  cost  accounts,  furthermore,  registers 
the  place  and  the  consequences  of  all  delay  in  the 
mine  work. 

Extra  Effort  of  Workman  Should  Be  Rewarded 

Between  the  output  a  workman  turns  out  for  others 
and  the  larger  one  that,  if  he  wants  to,  he  can  produce 
for  himself  there  exists  a  margin  that  is  a  dominant  fac- 
tor in  all  industry.  Practically,  under  present  condi- 
tions, this  reserved  toil  is  an  inalienable  right  of  the 
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employee.  To  make  him  give  it  up  there  must  be  a  pay- 
ment that  entices  beyond  the  daily  wage — a  contract, 
bonus  or  piece  rate  based  upon  reward  for  extra 
effort  and  personal  exertion;  or  in  the  workman 
there  must  be  created,  in  some  way,  a  feeling  of  per- 
sonal interest  in  an  increased  output.  Commonly,  em- 
ployers become  freebooters  of  the  whole  margin, 
finally  defeating  their  own  ends  through  cutting  the  con- 
tract rates  to  the  vanishing  point  for  incentive.  These 
dubious  and  grasping  methods  have  aroused  an  ill- 
advised  but  protective  and  organized  resistance  to  all 
comparative  productiveness  methods  of  wage  payment. 
Still,  where  the  cost  of  standard  performance  has  been 
well  established,  a  fair  employer  can  reap  great  benefit 
through  equitable  contracts  that  share  this  margin,  to 
the  mutual  advantage  of  both  employer  and  employee. 

Contract  System  Most  Adaptable  to  Development 

Mine  development,  with  its  easily  measured  work  and 
its  widely  separated  working  faces,  is  a  fertile  field  for 
the  contract  system.  This  is  especially  true  where  all 
past  work  is  clearly  mapped  before  the  operator  by  well- 
kept  records.  Then  an  equitable  contract  figure  can  be 
settled  upon  by  the  methodical  use  of  repeated  experi- 
ments in  past  development.  A  system  of  payment  in  de- 
velopment that  is  remunerative  in  proportion  to  actual 
accomplishment  also  gives  a  chance  to  attract,  retain  and 
recompense  a  large  number  of  capable  employees  for 
whom  there  may  exist  no  promotion  places,  or  who  are 
energetic  and  industrious  without  having  the  qualities 
for  successful  leadership. 

Contract  Work  Must  Be  Supervised 

Contracting  stoping  is  hampered  because  the  real 
proceeds  from  stoping  crews  must  be  measured  while 
maintaining  an  advantageous  confluence  of  mine  ton- 
nages, and,  above  all,  because  the  mine  ore  reserves 
must  be  protected.  Where  this  can  be  done,  stoping  also 
becomes  a  fruitful  contract  field.  But  supervision  can- 
not relax,  for  having  their  own  business  to  promote, 
contractors  may  neglect  safety,  be  destructive  of  com- 
modities, implements  or  machines,  and,  moreover,  retard 
the  other  mine  work. 

Stope  contracts  lead  into  leasing  systems,  usually 
as  the  mine  is  approaching  exhaustion,  where  there 
is  a  lack  of  working  capital,  where  there  is,  or  has  been, 
a  breakdown  in  the  technical  extraction  of  ore,  or  where 
exceptional  natural  conditions  are  encountered.  In 
all  such  systems,  loss  of  company  control  over  mine 
workmen  must  be  replaced  by  a  strong  mutual  under- 
standing; for  essentially  this  makes  a  series  of  con- 
for  similar  work  most  successful  because  of 
the  experience  of  years  where  the  rates  have  been 
equitable  and  have  been  established  by  a  management 
having  the  confidence  of  the  employees. 

Sliding  Scale  of  Payment  Objectionable 

The  integral  of  mine  achievement  is  the  mining  and 
shipping  of  a  ton  of  ore.  Its  mineral  contents  may 
reflect  the  skill  of  mine  direction,  but  they  cannot 
measure  the  effort  expended  by  the  workman.  In  this 
fact  lies  an  ingrained  objection  to  the  sliding  scale  of 
wage  payment  that  advances  pay  with  a  rise  in  the 
selling  price  nf  metals,  that  part  of  the  profits  which 
are  a  direct  saving  from  low  operating  expenses  being 
entirely  ignored.  As  the  marketing  and  speculative 
sides  of  mining  are  not  earned  Increments  of  the  mine 
workmen,    this    widespread    system    fails    to    maintain 


high  efficiency  at  those  times  when  the  highest  wages 
are  being  paid.  Though  the  sharing  of  abnormal  profits 
undoubtedly  buys  some  good  will  in  so  far  as  it  creates 
an  impression  of  liberal  management,  it  is  certain  that 
any  form  of  profit  sharing  should  be  safeguarded  by 
measm-es  that  enforce  an  unslackened  standard  of  mine 
efficiency  at  all  times. 

In  dealing  with  its  chief  problem,  labor,  the  mining 
industry  has  proceeded  along  a  little-altered  course  dur- 
ing the  recent  strenuous  years.  While  other  industries 
have  resorted  to  various  labor  legerdemains,  and,  in  the 
modern  manner,  have  sometimes  rushed  to  extremes, 
the  costly  disasters  and  successes  in  the  restless  and 
undulatory  labor  world  remain  in  greater  part  an  open 
door  to  the  mine  operator  of  today.  He  can  deliberate 
upon  the  rapid  swing  of  the  pendulum  from  the  opposite 
extremes  of  "efficiency"  and  "social  democracy,"  and 
now,  restrained  by  the  practiced  hands  of  plant  oper- 
ators, watch  it  swing  back  to  a  sane  mid-point. 

The  one  way  to  combat  labor  unrest  in  the  coming 
years  is  to  build  from  within  upon  the  incentive  that 
satisfaction  in  work  well  done.  Progressive 
e  "•  'cyers  have  already  made  rapid  strides  in  the  accom- 
plishment of  this  object,  and  the  further  they  advance 
the  more  successful  and  consistent  the  method  suggested 
appears  to  be. 

Standardization  of  Structural  Slate 
Products  Effects  Economy 

Standardization  of  products  should  greatly  reduce  the 
cost  of  manufacture  and  eliminate  much  waste.  Ac- 
cording to  Oliver  Bowles,  mineral  technologist  of  the 
U.  S.  Bureau  of  Mines,  the  necessity  for  the  elimination 
of  superfluous  varieties  and  the  better  standardization 
of  essential  products  is  now  recognized.  For  example. 
it  has  been  customary  for  manufacturers  of  structural 
slate  to  prepare  it  in  sizes  specified  by  builders  and 
architects.  Thus,  the  material  could  not  be  manufac- 
tured in  advance.  The  result  has  been  irregular  activity 
of  mills  and  delays  in  filling  orders,  and  in  some  in- 
stances the  forcing  of  manufacturers  to  use  raw  mate- 
rials that  might  be  better  adapted  for  products  other 
than  those  called  for  in  the  orders.  To  improve  this 
condition,  one  of  the  slate-producing  companies  of 
Pennsylvania  has  issued  a  series  of  pamphlets  giving 
complete  specifications  of  structural  slate  for  various 
purposes.  Architects  find  it  so  much  easier  to  order 
slate  from  these  sheets  that,  in  preparing  plans  for  new 
structures,  standard  sizes  are  specified.  Slate  producers 
will  probably  be  enabled  to  build  up  a  reserve  stock  of 
standard  sizes,  which  will  be  advantageous  both  in 
marketing  and  in  manufacturing. 

Slate  switchboards  are  also  usually  manufactured 
after  the  order  has  been  received.  The  most  serious 
objection  to  the  filling  of  orders  directly  from  the 
quarry  is  that  freshly  quarried  slabs  have  only  about 
half  the  resistance  in  ohms  of  the  same  slabs  after 
(Irving  out  for  three  months.  One  Chicago  manufac- 
turer claims  that  80  per  cent  of  all  switchboards  are 
of  standard  sizes,  and  he  keeps  such  sizes  in  stock. 
The  facility  with  which  orders  may  be  filled  from 
stock,  and  the  Improved  quality  of  seasoned  switch- 
boards, will  undoubtedly  influence  electrical  companies 
toward  a  more  uniform  standardization  in  size.  Sim- 
plicity could  be  attained  to  a  greater  degree  by  the 
elimination  of  minor  irregularities  in  style,  as  for 
example  in  the  beveled  edges. 
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The  Principal  Mines  of  Japan 

Location,  Geology,  Mineralogy  and  Production  in  1917  of 
Properties  of  Importance  in  the  Islands — Ore  Deposits  and 
Related  Rocks  Classified  According  to  Geological  Period 

By  H.  Nishihaba 


IN  THIS  ARTICLE  the  author  tersely  describes  the 
principal  features  of  the  geology  and  mineralogy 
of  the  more  important  mines  of  the  Japanese 
islands.  He  has  grouped  the  deposits  according  to  the 
principal  metal  produced  rather  than  according  to  the 
geographic  location.  The  figures  given  in  parenthesis 
refer  to  the  accompanying  map. — -Editor. 

Gold  and  Silver  Deposits 

Sado  mine  (gold,  1).  The  Sado  mine  is  situated  on 
Sado  Island,  near  Aikawa.  The  formations  are 
Tertiary  tuff  and  shale  cut  by  pyroxene  andesite. 
There   are   three   principal   veins   running   almost  east 


ft.  The  main  vein  strikes  east  and  west  and  dips 
north.  The  other  veins  strike  northwest  and  southeast. 
The  width  of  the  veins  varies  from  2  to  30  ft.  The 
ore  minerals  are  proustite,  pyrargyrite,  stephanite  and 
at  many  places  the  veins  contain  silver  as  high  as- 
10  per  cent  and  gold  as  much  as  0.1  per  cent.  In  the 
upper  part  of  the  orebody  below  the  oxidation  zone  a 
great  quantity  of  secondarily  enriched  native  gold  has 
been  extracted.  In  1917,  10,518  tons  of  ore  was  mined 
which  contained  0.8  oz.  gold  and  11.2  oz.  silver  per  ton. 
Kushikino  mine  (gold,  3).  The  Kushikino  gold  mine' 
is  in  southwestern  Kiushu.  The  rocks  are  Tertiary 
sandstone  and  tuff   intruded  by   pyroxene-andesite   in 


Map  showing  location  of  principal  mineral  deposits  in  islands  of  Japan 


and  west.  The  length  of  veins  is  from  2,500  to  4,000 
ft.  and  the  width  varies  from  1  to  100  ft.  The  veins 
consist  of  quartz  and  calcite  and  contain  native  gold 
and  silver  together  with  argentite,  chalcopyrite,  pyrite, 
zinc  blende,  and  galena.  Stephanite,  pyrargyrite,  mar- 
casite,  and  arsenopyrite  are  also  reported.  In  1917  the 
output  was  16,347  oz.  of  gold  and  174,500  oz  of  silver. 
Bajo  mine  (gold,  2).  This  is  in  northeastern  Kiushu. 
The  district  is  almost  covered  with  andesite  and  its 
agglomerate.  A  small  area  of  Tertiary  sediments, 
granite,  gneiss,  and  crystalline  schist  is  exposed.  The 
ore  bringer  is  a  propylite  andesite,  which  is  widely 
distributed  in  other  gold  producing  districts  in  Kiushu. 
There  are  six  rich  veins  in  the  sericitized  granite.  The 
length  is  2,000  ft.  and  the  width  varies  from  2  to  8 


which  gold-bearing  quartz  veins  are  found.  The  veins 
strike  east  and  west  and  dip  south  at  an  angle  between 
30  and  70  deg.  The  longest  is  7,000  ft.  and  the  width 
varies  from  10  to  150  ft.  The  average  tenor  of  the  ore 
is  0.384  oz.  gold  and  3.52  oz.  silver  per  ton.  In  1917, 
82,425  tons  of  ore  was  mined  yielding  30,744  oz.  of 
gold  and  267,970  oz.  of  silver. 

Toyoha  mine  (silver,  1).  This  is  in  the  mid-western 
part  of  Hokkaido.  The  deposit  is  in  fissure  veins  in 
pyroxene-andesite.  The  ore  minerals  are  silver-bearing 
pyrite,  galena  and  zinc  blende.  The  oxidized  orebody  is 
from  50  to  100  ft.  deep  and  the  richest  ore  is  found 
in  a  mixture  of  red  clay  and  quartz.  In  1917,  the 
mine  produced  110,000  tons  of  rich  silver  ore  carrying 
2  oz.  in  gold  per  ton. 
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Kunitomi  mine  (copper,  1),  The  Kunitomi  mine  is 
in  the  western  part  of  Hokkaido.  The  orebody  is  a 
replacement  deposit  between  Tertiary  shale  and  liparite, 
which  is  closely  related  to  the  deposition  of  ore.  The 
ore  is  disseminated,  bedded  or  massive,  and  the  bodies 
are  of  various  sizes.  The  average  tenor  of  the  ore  is 
2.6  per  cent  copper,  0.022  oz.  gold,  and  1.568  oz.  silver 
per  ton.  In  1920,  the  mine  produced  1,200  oz.  of  gold, 
81,000  oz.  of  silver  and  about  1,400,000  lb.  of  copper. 

Horobetsu  mine  (copper,  2).  Here  there  is  a  pyrite- 
chalcopyrite-quartz  vein  in  tuff  breccia.  Another  ore- 
body  at  the  contact  between  rhyolite  and  tuff  is  a 
network  of  veins.  The  grade  of  the  ore  is  2.25  per 
cent  copper,  0.06  oz.  gold,  and  0.41  oz.  silver  per  ton. 
In  1917,  the  mine  produced  17,337  tons  of  ore. 

Abeshiro  mine  (copper,  3).  This  is  located  in  the 
northern  end  of  Honshu.  The  rocks  in  the  district  are 
liparite  and  andesite  flow.  A  small  patch  of  Tertiary 
sedimentary  rocks  is  exposed  near  the  deposit.  The 
liparite,  which  is  closely  connected  with  the  ore  deposit, 
intrudes  the  Tertiary  rocks  as  a  mass  or  sheet  or  as 
dikes.  The  orebody  is  an  irregular  mass  in  the  in- 
tensely brecciated  liparite,  which  is  replaced  by  the  ore. 
First  brecciated  of  the  liparite  has  taken  place,  followed 
by  silicification  and  replacement  by  and  deposition  of 
pyrite  and  chalcopyrite,  followed  by  dissemination  of 
zinc  blende,  galena  and  barite.  The  average  tenor  of 
the  ore  is  0.019  oz.  gold,  1.2  oz.  silver,  and  1.45  per 
cent  copper.  In  1917  the  company  mined  72,700  tons 
of  ore  and  produced  6,810,700  lb.  of  copper. 

Taisho  mine  (copper,  U).  The  Taisho  mine  is  west  of 
the  Abeshiro  mine.  The  rocks  are  Tertiary  tuff,  shale 
and  intrusive  liparite.  The  deposit  is  a  replacement 
in  the  Tertiary  rocks  and  in  the  liparite.  The  roof  is 
either  decomposed  shale  or  clay,  and  the  floor  is  mainly 
liparite  and  at  some  places  conglomerate.  The  thickness 
of  the  orebody  is  between  35  and  100  ft.  The  ore  min- 
erals are,  in  the  order  of  importance,  chalcopyrite,  zinc 
blende,  galena,  pyrite,  and  the  gangue  minerals  are 
quartz  and  barite.  The  ore  runs  3  per  cent  copper. 
The  mine,  in  1917,  produced  1,190,683  lb.  of  95.33-per 
cent  copper  containing  1.12  oz.  gold  and  39.04  oz.  silver 
per  ton. 

Nuthimata  mine  (copper,  5).  This  is  west  of  the 
Taisho  mine.  The  rocks  in  the  district  are  dacite, 
liparite  and  Tertiary  tuffs.  The  ore  deposit  is  an 
irregular  mass  in  the  contact  zone  between  tuff  and 
liparite.  The  ore  consists  of  pyrite,  chalcopyrite,  zinc 
blende  and  galena,  with  a  gangue  of  quartz  and  barite. 
In  1!)17,  the  mine  produced  67,274  tons  of  ore  carrying 
8.182  per  cenl  copper,  0.08  oz.  gold  and  3.2  oz.  silver 
per    ton. 

Hachimori  miru  '<.    The  Hachimori  mine  is 

in  Akita.  Tertiary  -hale  is  intruded  by  pyroxene- 
anrlesite  and  cut  through  by  innumerable  fissure  net- 
works. Two  massive  orebodiefl  are  f'>und  in  the 
brecciated  shale.  The  ore  is  rich  in  silver  and  in  some 
places  0.1  per  cent  is  reported  The  ore  is  a  intimate 
mixture  of  galena,  zinc  blende,  barite,  witherito. 
quart/,  and  chalcopyrite.  The  tenor  of  the  ore  is  84.8 
oz.  of  silver  and  $&  per  cenl  copper.     In   1917.  2,116,400 

lb,  of  copper  was  produ  ed 

The  Koaaka  mine  la  in  the 

northern  pari  of  Honshu.  The  rocks  are  liparite,  dacite, 
pyTOXi  .  and  Tertiary  shale.     A  ma,   Ivt  ore- 

bod     ia  in  brecciated  tuff  and  also  in  the  deeomp 

liparite.  The  roof  is  somewhat  propylitized  andesite 
and  the  floor  ia  liparite.     The  Irregular  orebody  forks 


in  depth.  The  ore  minerals,  in  the  order  of  import- 
ance, are  pyrite,  chalcopyrite,  galena,  zinc  blende,  and 
bismuthinite,  with  gangue  minerals  of  barite  and  quartz. 
In  1917  the  mine  produced  215.385  tons  of  ore  carrying 
1.665  per  cent  copper,  0.012  oz.  gold,  and  1.115  oz. 
silver  per  ton. 

Hanaoka  mine  (copper,  7).  This  mine  is  in  the 
province  of  Akita,  west  of  the  Kosaka  mine.  Tertiary 
tuff  is  intruded  by  liparite  and  covered  by  pyroxene- 
andesite.  The  irregular  and  massive  orebodies  are  sur- 
rounded by  clayey  material  and  decomposed  tuff,  which 
are  cut  through  by  innumerable  veins  of  gypsum.  The 
ore  consists  of  pyrite,  chalcopyrite,  galena,  zinc  blende, 
quartz  and  gypsum.  In  1917  the  mine  produced  113,732 
tons  of  concentrate  carrying  2.543  per  cent  copper,  and 
0.024  oz.  in  gold  and  1.088  oz.  in  silver  per  ton. 

Furokura  mine  (copper,  8).  The  Furokura  mine  is 
in  Akita.  The  rocks  are  of  Tertiary  tuff  and 
andesite.  The  veins  are  found  in  the  decomposed 
andesite.  They  strike  northeast  and  southwest  and 
dip  southeast  or  nothwest  50  to  80  deg.  The  width  is  2 
to  6  ft.  The  ore  minerals  in  the  order  of  importance 
are  chalcopyrite  and  pyrite  with  minor  quantity  of  zinc 
blende.  The  gangue  minerals  are  quartz  and  calcite. 
The  tenor  of  the  ore  is  2.61  per  cent  copper.  In  1917 
80,961  tons  of  ore  was  mined. 

Osarusawa  mine  (copper,  9).  The  Osarusawa  mine 
is  in  Iwate  province.  Tertiary  tuffs  and  shales  are 
intruded  by  liparite  and  andesite.  About  seventy 
parallel  veins  in  the  sedimentary  as  well  as  in  the 
igneous  rocks  are  reported.  The  width  of  the  veins 
varies  from  a  few  inches  to  2  ft.  The  ore  consists 
of  chalcopyrite,  pyrite,  and  bornite  with  a  minor  quan- 
tity of  galena,  zinc  blende,  hematite,  native  copper  and 
chalcocite.  The  gangue  minerals  are  quartz  and  barite. 
The  tenor  of  the  ore  is  2.45  per  cent  copper.  In  1917, 
the  mine  produced  5,932,587  lb.  of  copper  containing  562 
oz.  of  gold  and  47,843  oz.  of  silver. 

Arakawa  mine  (copper,  10).  This  is  situated  in 
Akita  province.  Tertiary  sandstone  and  tuff  breccia 
are  intruded  by  liparite  and  sheets  of  andesite.  There 
are  quartz  veins  in  the  Tertiary  rocks  and  pyroxene- 
andesite.  The  chief  ore  mineral  is  silver-bearing  chal- 
copyrite. In  1917,  64,673  tons  of  ore  carrying  2.329 
per  cent  copper  was  mined. 

Tsunatori  mine  (copper,  11).  The  Tsunatori  mine  is 
in  Iwate  province.  The  formations  are  Tertiary  tuffs, 
shale  and  sandstone  and  liparite  tuff  breccia.  There 
are  two  kinds  of  orebodies.  The  one  is  represented  by 
the  veins  in  the  tuff  and  there  are  about  twenty  in 
number.  The  veins  are  from  a  few  inches  to  8  ft.  in 
width  and  consist  of  pyrite  and  chalcopyrite.  The  other 
is  ore  represented  by  a  chain  of  lenticular  orebodiea  in 
the  silieificd  tuff  consisting  of  chalcopyrite  and  quartz 
carrying  gold  and  silver.  There  are  also  galena  and 
zinc  blende  together  with  barite  and  gypsum.  The 
grade  Of  the  ore  averages  3.06  per  cent  copper,  0.275 
oz.  gold,  and  0.735  oz.  silver.  In  1917  14,471  tons  of 
ore  was  mined. 

Oarustiira  mini-  fooppor,  It),  This  is  in  Iwate 
province.  The  bed  rock  is  hornblende  granite  upon 
which  Tertiary  tuff  was  deposited  and  in  turn  was 
intruded  and  cut  bv  liparite  dikes.  The  orebody  lies  in 
•  he  tutr  and  also  in  the  granite  and  liparite.  There  are 
ten  nearly  parallel  veins  carrying  chalcopyrite.  pyrite 
with  some  bornite  and  oxide  of  copper.  In  1917  the 
mine  produced  28,491  ton-  of  ore  carrying  2.52  per  cent 
copper. 
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Yoshino  mine  (copper,  13).  The  Yoshino  mine  is  in 
Yamagata  province.  Tertiary  sedimentary  rocks  are 
intruded  by  liparite  and  andesite  and  at  the  contact 
between  sedimentary  and  igneous  rocks  irregular  ore- 
bodies  replace  either  igneous  or  sedimentary  rocks.  In 
general,  the  top  of  the  orebody  is  covered  by  clay  to  a 
thickness  of  3  to  20  ft.  Near  the  orebody  the  fissures 
in  the  brecciated  tuff  are  filled  (or  the  ore  is  dis- 
seminated) by  the  siliceous  ore  containing  pyrite, 
bornite,  and  chalcopyrite.  The  ore  is  a  mixture  of 
pyrite,  zinc  blende,  chalcopyrite,  barite  and  bornite. 
The  tenor  is  0.021  oz.  gold,  1.92  oz.  silver,  1.65  per 
cent  copper,  and  7.32  per  cent  zinc.  In  1917,  the  mine 
produced  40,518  tons  of  ore. 

Okura  mine  (copper,  H).  This  is  in  Yamagata 
province.  Tertiary  tuff  is  intruded  by  liparite.  It  is 
a  fissure  vein  deposit  in  the  liparite.  The  vein  strikes 
east  and  west  and  dips  north.  The  width  of  the  vein 
varies  from  1  to  8  ft.  The  quartz  vein  contains 
chalcopyrite  and  bornite  with  a  minor  quantity  of 
pyrite,  galena,  and  zinc  blende.  In  1917,  the  output 
of  the  mine  was  26,509  tons  carrying  1.98  per  cent  of 
copper. 

Nagamatsu  mine  (copper,  15).  This  is  also  in 
Yamagata  province.  Tertiary  tuff  and  shale  are  in- 
truded by  liparite.  There  are  some  andesite  dikes,  but 
they  have  no  connection  with  the  ore  deposition.  The 
veins  are  numerous.  Their  strike  is  northeast  and  the 
dip  is  either  northwest  or  southeast.  The  chief  ore 
minerals  are  pyrite,  chalcopyrite,  and  zinc  blende,  with 
silica  as  gangue.  The  tenor  of  the  ore  is  2.92  per  cent 
copper.  In  1917,  the  mine  produced  1,817,813  lb.  of 
copper. 

Shikase  mine  (copper,  16).  The  Shikase  mine  is 
situated  in  Niigata  province.  The  rocks  in  the  dis- 
trict are  Tertiary  tuff  and  sandstone  and  intrusive 
liparite.  It  is  a  regular  vein  deposit  in  the  sandstone, 
tuff,  and  liparite.  The  strike  of  the  veins  is  northwest 
and  southeast  and  the  dip  is  60  deg.  northeast.  The 
ore  consists  mainly  of  pyrite  and  chalcopyrite  and  car- 
ries 5.85  per  cent  copper.  The  output  in  1917  was 
1,808  tons. 

Mochikura  mine  (copper,  17).  This  is  located  in 
Niigata  province.  Palaeozoic  slate,  sandstone,  horn- 
stone  and  limestone  are  intruded  by  granite  and  form 
a  wide  contact  zone.  The  orebody  is  an  irregular 
mass  or  is  somewhat  lenticular.  The  deposit  consists 
of  chalcopyrite,  zinc  blende,  pyrrhotite,  magnetite, 
pyrite,  galena,  hedenbergite,  garnet,  calcite  and  quartz. 
In  1917,  the  mine  output  was  28,562  tons  of  2.65-per 
cent  copper  ore. 

Yakuki  mine  (copper,  18).  This  mine  is  in  Fukushima 
province.  Palaeozoic  slate,  sandstone,  hornstone,  and 
limestone  are  intruded  by  granite.  A  lenticular  orebody 
is  in  the  metamorphosed  limestone.  The  minerals  are 
chalcopyrite,  pyrite,  pyrrhotite,  arsenopyrite,  zinc 
blende  and  galena  with  garnet  and  hedenbergite.  The 
thickest  part  of  the  orebody  is  300  ft.  through.  The 
copper  content  is  1.16  per  cent.  In  1917,  79,190  tons 
was  mined. 

Hitachi  mine  (copper,  19).  The  Hitachi  mine  is 
situated  in  Ibaragi  province.  Palaeozoic  hornblendite, 
phylite,  sericite-schist,  biotite-schist  and  limestone 
occur.  The  later  intrusive  rocks  are  granite  and 
diorite.  The  deposition  of  the  ore  is  related  to  the 
intrusion  of  the  granite.  The  bedded  orebody  is  in 
the  hornblende-schist  and  the  ore  mineral  is  fine- 
grained   pyrite.      Cordierite,    garnet,    vesuvianite    and 


biotite  are  found  at  the  contact  with  the  granite.  Below 
the  oxidized  zone  a  secondary  enrichment  zone  from  a 
few  inches  to  2  ft.  thick  occurs.  The  mineralized  zone 
is  5,000  ft.  long,  500  ft.  wide  and  is  worked  to  the 
depth  of  1,500  ft.  The  pyritic  ore  contains  2.08  per 
cent  copper  and  gold  and  silver  in  various  quantities. 
In  1917,  553,319  tons  of  ore  was  mined  yielding 
18,420,121  lb.  of  copper,  11,514  oz.  of  gold  and  119,580 
oz.  of  silver. 

Ashio  mine  (copper,  20).  This  is  in  Tochigi  province. 
Palaeozoic  clay  slate,  sandstone  and  hornstone  are  in- 
truded by  liparite.  It  is  a  fissure  vein  deposit  in  the 
liparite.  There  are  over  200  veins  which  strike  in 
all  directions  with  high  dip  angles.  The  longest  lode 
is  a  mile.  The  vein  consists  of  quartz  and  calcite;  the 
ore  minerals,  chalcopyrite,  pyrite,  galena,  zinc  blende 
and  arsenopyrite.  Intense  sericitization  is  noted.  Be- 
low the  oxidized  zone  are  found  bornite,  chalcocite,  cup- 
rite, malachite,  azurite  and  native  copper.  The  tenor 
of  the  ore  is  2.34  per  cent  copper.  In  1917,  the  produc- 
tion of  copper  was  27,027,490  lb. 

Kidogasaiva  mine  (copper,  21).  This  mine  is  also 
in  Tochigi  province.  It  is  a  fissure  vein  deposit  in 
liparite  and  Tertiary  tuff.  The  chief  ore  minerals  are 
chalcopyrite  and  pyrite.  The  gangue  minerals  are 
quartz  and  calcite.  The  width  of  the  vein  varies  from 
3  to  15  ft.  The  tenor  of  the  ore  is  3.18  per  cent  copper. 
In  1917,  the  output  of  the  mine  was  41,042  tons. 

Kune  mine  (copper,  22).  The  Kune  mine  is  situated 
in  Shizuoka  province.  It  is  a  bedded  replacement  de- 
posit in  Archaean  graphite-  and  chlorite-schist.  The 
strike  of  the  orebody  is  northeast  to  southwest  and  the 
dip  50  deg.  northwest.  The  ore  consists  mainly  of 
chalcopyrite  mixed  with  pyrite  containing  6  to  7  per 
cent  of  copper.  The  main  orebodies  are  parallel  lenses 
terminating  at  both  ends  in  silicified  orebodies  or  dis- 
seminating into  the  country  rocks.  The  length  is  850 
ft.  and  the  thickest  part  is  100  ft.  It  is  worked  to 
the  depth  of  1,300  ft.  The  output  of  the  mine  in  1917 
was  198,400  tons  of  ore  running  3.59  per  cent  copper. 

Minenosawa  mine  (copper,  23).  The  mine  is  in  Shizu- 
oka province.  Like  Kune  it  is  a  bedded  deposit  in  Arch- 
aean chlorite-schist.  The  ore  is  banded  and  very 
siliceous.  The  length  of  the  orebody  along  the  outcrop 
is  6,000  ft.  The  width  varies  from  20  to  30  ft.  The 
strike  is  from  northeast  to  southwest,  dipping  65  deg. 
northwest.  The  chief  ore  mineral  is  copper-bearing 
pyrite  and  the  average  tenor  of  the  ore  is  2.11  per  cent 
copper.     In  1917  the  mine  produced  69,549  tons  of  ore. 

Yuzenji  mine  (copper,  24).  The  Yuzenji  mine  is  in 
Ishikawa  province.  The  ore  is  in  a  fissure  in  the  Tertiary 
tuff.  First  silicification,  then  deposition  of  sulphides 
and  again  silicification  was  the  genesis.  There  are  six 
important  veins.  Some  strike  northeast,  dipping  60  to 
80  deg.  southeast,  and  others  dip  northwest.  The  width 
of  the  vein  varies  from  2  to  3  ft.  The  ore  minerals  are 
chalcopyrite  and  pyrite,  the  ore  running  1.29  per  cent 
copper.    In  1917,  the  mine  output  was  42,243  tons. 

Ogoya  mine  (copper,  25).  This  mine  is  located  in 
Ishikawa  province.  Tertiary  tuff  is  intruded  by  liparite 
and  veins  are  found  in  the  tuff.  There  are  three  impor- 
tant veins  which  run  almost  parallel,  striking  northwest 
and  dipping  toward  the  southwest  or  northeast  at  an 
angle  of  70  or  80  deg.  The  width  of  the  veins  is  4  ft. 
on  an  average,  the  longest  known  being  2,000  ft.  The 
veinstone  consists  of  quartz  and  the  ore  minerals  are 
chalcopyrite,  tenorite,  bornite,  azurite.  native  copper, 
and  pyrite.     Secondary   minerals   are   found   near   the 
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surface.  They  are  bornite,  azurite,  chalcocite,  and 
cuprite.  The  gangue  minerals  are  quartz,  calcite  and 
a  subordinate  quantity  of  barite. 

Omotani  mine  (copper,  26).  This  is  in  Fukui  prov- 
ince. Mesozoic  sandstone  is  intruded  by  liparite.  There 
are  numerous  veins  in  the  liparite.  Their  strike  is 
northeast  and  the  dip  60  deg.  northwest.  There  are 
thirteen  important  veins  in  all,  the  width  being  on  an 
average  4  ft.  The  veinstone  consists  of  quartz,  calcite 
and  fluorite.  The  ore  minerals  are  argentiferous  chal- 
copyrite,  bornite,  argentiferous  galena  and  zinc  blende. 
At  many  places  native  silver  has  been  found.  The  tenor 
of  the  ore  is  0.009  oz.  gold,  2.72  oz.  silver,  1.17  per  cent 
copper,  and  1.07  per  cent  lead.  In  1917,  53,430  tons  of 
ore  was  mined. 

Iimori  mine  (copper,  27).  The  mine  is  in  Wakayama 
province.  The  rocks  are  Archaean  chlorite-,  sericite- 
graphite-,  and  piedomontite-schists.  The  ore  is  a  bed- 
ded pyrite  deposit  in  the  chlorite  schist.  The  ore 
mineral  is  copper-bearing  pyrite.  The  thickness  of  the 
orebody  is  6  ft.  The  orebody  strikes  east  and  west,  dip- 
ping south  at  an  angle  of  45  deg.  The  enriched  part 
of  the  orebody  is  2.5  ft.  thick  all  the  way  through  from 
east  to  west.  The  copper  content  is  1.2  per  cent.  In 
1917  the  mine  produced  121,968  tons  of  ore. 

Ikuno  mines  (copper,  28).  This  property  is  in 
Hiogo  province.  It  includes  three  mines,  Kanagase, 
Tasei,  and  Kasei,  of  which  the  first  is  the  most  pro- 
ductive. The  Kanagase  is  an  area  of  Mesozoic  slate  and 
sandstone,  Tertiary  tuff  breccia  and  shale,  which  are 
intruded  by  liparite.  All  six  veins  are  in  the  fissured 
liparite.  They  strike  north  and  south  and  dip  60  deg. 
east.  The  principal  vein  is  7  ft.  wide  and  the  longest  is 
10,000  ft.  long.  The  ore  minerals  are  chalcopyrite, 
bornite,  pyrite,  argentite,  galena,  stibnite,  pyrargyrite, 
zinc  blende,  bismuthinite,  tetrahedrite  and  native  silver 
and  copper. 

The  Tasei  mine  is  in  Tertiary  tuff,  intruded  by 
liparite.  The  principal  lode  is  in  the  liparite  and  is 
5,000  ft.  long  and  15  ft.  wide.  It  strikes  east  and  west, 
dipping  50  deg.  north.  The  ore  minerals  are  argentite, 
native  gold  and  silver,  chalcopyrite,  pyrite,  galena,  zinc 
blende,  and  malachite. 

The  Kasei  mine  is  in  diorite  traversed  by  liparite  and 
propylite  dikes.  The  veins  are  found  in  the  diorite. 
The  principal  vein  is  5,000  ft.  long  and  is  50  ft.  through 
at  its  greatest  width.  It  strikes  north  and  south 
and  dips  50  deg.  east.  The  chief  ore  minerals  are 
argentite.  native  silver,  chalcopyrite,  pyrite,  pyrargy- 
rite, stibnite,  galena,  and  zinc  blende.  The  mines  pro- 
duced  115,628  tons  of  1.84-per  cent  copper  ore  ami 
1.171  tons  of  silver  ore  in  1917. 

O'"  The  Obiye  mine  is  in  Oka- 

yama  province.  Palaeozoic  clay  slate  is  cut  by  quartz- 
porphyry.  A  granite  is  exposed  in  the  district.  The 
wins  are  found  in  the  clay  slate  and  their  width  is 
able,  but  on  an  average  is  2  ft.  The  ore  minerals 
are  chalcopyrite,  pyrite,  and  argentiferous  galena.  The 
ttangue  is  quartz.  The  tenor  of  the  ore  is  1.36 
l»r  cent  copper.  In  1917.  the  mine  produced  5,988,671 
lb.  of  opper  containing  1.44  oz.  gold  and  8.96  oz. 
per  ton. 

POpper,   SO).     This    is    in    Okayama 
province      Palaeozoic  clay  slate,  sandstone  and 

'it  by  porphyry  dikes  and  porphyrite.     There 

enumerable    veins    in    the    Palaeozoic    rocks   which 

strike  northeast,  dipping  northwest.     The  width  of  the 

an  average  only  i  ft  .  bat  its  length  is 


nearly  3,000  ft.  One  vein  lies  in  the  porphyry  and 
contact  minerals  are  found.  The  ore  minerals  are,  in 
the  order  of  their  abundance,  chalcopyrite,  pyrrhotite, 
pyrite,  zinc  blende,  and  arsenopyrite  with  gangue  of 
quartz.  The  ore  contains  1.1  per  cent  copper  with  0.8 
oz.  of  silver.    In  1917,  71,209  tons  of  ore  was  mined. 

Omori  mine  (copper,  31).  The  Omori  property  is  in 
Shimane  province.  Hypersthene-quartz-andesite  in- 
trudes the  Tertiary  formation.  The  andesite  is  propyli- 
tized  at  some  places.  The  veins,  which  are  found  in  the 
andesite,  consist  of  quartz  and  barite  with  pyrite  and 
chalcopyrite  as  ore  minerals.  The  sulphides  carry  gold 
and  silver.  The  width  of  the  vein  varies  from  1  to  2  ft. 
The  strike  of  the  veins  is  east  and  west  and  the  dip  is 
60  deg.  north.  Other  veins  in  the  agglomeratic  hypers- 
thene-quartz-andesite carry  native  silver,  argentite, 
siderite  and  malachite.  The  ore  carries  1.76  per  cent 
copper,  0.12  oz.  gold,  and  4.80  oz.  silver  per  ton.  The 
output  of  the  mine  in  1917  was  33,825  tons. 

Sasagatani  mine  (copper,  32).  This  mine  is  likewise 
in  Shimane  province.  Palaeozoic  sandstone,  hornstone, 
slate,  and  limestone  are  cut  by  liparite  dikes.  Contact 
metamorphic  deposits  are  formed  in  the  limestone.  The 
ore  minerals  are  chalcopyrite,  arsenopyrite,  zinc  blende, 
pyrite,  galena,  and  pyrrhotite,  with  gangue  minerals  of 
quartz,  calcite,  garnet,  epidote,  and  wollastonite.  The 
orebody  strikes  almost  east  and  west  and  dips  north  at 
50  deg.  The  grade  of  the  ore  is  1.65  per  cent  copper. 
The  mine  produced  21,516  tons  in  1917. 

Higashiyama  mine  (copper,  S3).  This  property  is  in 
Tokushima  province.  It  is  a  bedded  deposit  in  the 
Archaean  chlorite  schist.  The  orebody  strikes  east  and 
west,  dipping  60  deg.  south.  The  thickness  is  from 
2  to  3  ft.  The  chief  ore  minerals  are  chalcopyrite  and 
pyrite  with  siliceous  gangue.  The  ore  contains  1.09 
per  cent  copper.  About  69,000  tons  of  ore  was  mined 
in  1917. 

Besshi  mine  (copper,  Si).  The  Besshi  mine  is  situ- 
ated in  Ehime  province.  The  country  rocks  are  Arch- 
aean chlorite-,  graphite-,  and  quartz-schists  in  which  a 
bedded  deposit  of  pyrite  and  chalcopyrite  is  found.  The 
orebody  strikes  northwest  and  dips  45  deg.  northeast. 
The  length  is  over  5,000  ft.  and  the  thickness  varies 
from  4  to  30  ft.  The  average  content  of  copper  in  the 
ore  is  2.748  per  cent.  In  1917  the  mine  produced 
19,854,988  lb.  of  copper. 

Ose  mine  (copper,  35).  This  is  also  in  Ehime  prov- 
ince. The  rocks  here  are  Archaean  chlorite-schist,  seri- 
cite-schist,  and  graphite-schist.  The  ore  is  a  bedded  de- 
posit in  the  chlorite  schist  like  that  of  the  Besshi. 
There  are  two  beds  in  the  deposit.  The  main  orebody 
strikes  east  and  west  and  dips  10  to  20  deg.  south.  It  is 
over  1,000  ft.  long  and  the  thickest  part  is  30  ft.  The 
smaller  deposit  lies  above  the  main  orebody  and  its 
thickness  is  from  3  to  4  ft.  The  ore  minerals  are  pyrite 
and  chalcopyrite.  The  average  content  of  the  ore  is 
3.64  per  cent  copper  and  14.22  per  cent  sulphur.  In 
1917  the  output  of  the  mine  was  49,520  tons. 

Omim  mini-  t  copper,  36).  The  Omine  mine  is  also  in 
Ehime  province.  It,  too,  is  a  bedded  deposit  in  Arch- 
aean chlorite-schist.  The  orebody  strikes  northeast, 
dipping  30  deg.  northwest.  Five  important  beds  in  the 
orebody  have  lieen  discovered.  The  chief  ore  minerals 
are  chalcopyrite  and  pyrite  carrying  on  an  average  2.0 
per  cent  copper.  In  1917  the  mine  output  was  27.463 
tons. 

flihirn  minr  i  copper,  $1  I.  This  property  is  in  Miya- 
saki   province.     The  country    rocks  are   Paleozoic  slate 
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and  quartzite.  There  is  a  granite-porphyry  intrusive 
about  a  mile  and  a  half  north  of  the  mine.  The  ore 
is  a  lenticular  deposit  in  the  slate.  There  are  four 
main  orebodies.  They  strike  northwest,  dipping  north- 
east. Each  orebody  is  from  230  to  600  ft.  long  and 
assumes  a  lenticular  shape.  The  entire  mineralized 
zone  is  1,200  ft.  There  is  a  bluish  phylite-forming 
foot  wall  of  the  orebody,  which  is  found  to  be  originally 
saussurite  gabbro.  This  basic  rock  is  supposed  to  be 
the  ore  bringer.  The  present  schistose  structure  may  be 
attributed  to  the  later  dynamo-metamorphism.  In  1917, 
the  mine  produced  15,365  tons  of  ore  carrying  4  per 
cent  copper.  In  the  same  year  the  production  of  refined 
copper  was  1,386,277  lb. 

Makimine  mine  (copper,  38).  The  Makimine  prop- 
erty is  in  Miyasaki  province.  The  rocks  are  Palaeozoic 
phylites,  quartzite  and  chlorite  schists.  The  orebody 
follows  the  strike  of  the  chlorite  schist  in  an  east-west 
direction,  dipping  north.  The  orebodies  are  lenticular. 
The  chief  ore  mineral  is  copper-bearing  pyrite  carrying 
on  an  average  2.7  per  cent  copper.  In  1917,  the  mine 
output  was  31,625  tons  of  ore  and  production  was 
1,434,524  lb.  of  98.76-per  cent  copper. 

Takata  mine  (zinc,  1).  The  Takata  mine  is  situated 
in  Miyagi  province.  Tertiary  sandstone,  shale  and  tuff 
are  intruded  by  andesite.  There  are  over  twenty  veins 
in  the  andesite  and  Tertiary  sedimentary  rocks.  The 
chief  ore  minerals  are  silver-bearing  galena  and  zinc 
blende  with  subordinate  quantity  of  chalcopyrite  and 
pyrite  and  fluorite.  As  secondary  minerals,  smithsonite, 
siderite,  marcasite,  and  jamesonite  occur.  The  ore  con- 
tains 4.82  per  cent  lead  and  8.81  per  cent  zinc.  In  1917, 
the  output  of  the  mine  was  79,684  tons  of  ore. 

Yasuda  mine  (zinc,  2).  This  mine  is  on  Tsushima 
Island.  Mesozoic  slate  and  sandstone  are  intruded  by 
quartz-porphyry.  There  is  a  replacement  deposit  in 
the  slate.  The  vein  strikes  north  and  dips  east  at  35 
deg.  The  length  of  the  orebody  is  2,280  ft.,  and  it 
continues  in  the  claim  to  the  south.  The  width  varies 
from  1  to  15  ft.  The  orebody  is  made  lenticular  by 
later  dynamo-metamorphism.  The  vein  consists  mainly 
of  zinc  blende  and  pyrrhotite  occurring  in  alternate 
bands,  although  the  pyrrhotite  at  most  places  is  found 
near  the  walls.  The  ore  is  disseminated  in  the  roof 
and  the  line  of  demarkation  between  the  vein  'and  the 
country  rock  is  indistinct,  whereas  the  foot  wall  is 
sharply  defined  and  separated  from  the  vein  by  gangue. 
The  grade  of  the  ore  is  40  per  cent  zinc  and  14.5  per 
cent  iron,  which  is  intimately  combined  with  zinc,  the 
two  being  mechanically  inseparable.  The  ore  reserve 
in  1916  was  estimated  to  be  250,000  tons. 

Kamioka  mine  (lead  1).  This  is  in  Gifu  province. 
Archaean  amphibole-gneiss  and  limestone  are  intruded 
by  quartz-porphyry.  One  vein  strikes  north  and  dips 
steeply  to  the  east.  The  other  vein  strikes  east  and  dips 
steeply  to  the  south.  The  width  of  the  veins  varies 
from  1  to  50  ft.  The  veinstone  consists  of  actinolite, 
epidote,  calcite,  and  quartz.  The  ore  minerals  are 
argentiferous  galena,  chalcopyrite  and  zinc  blende  with 
minor  quantities  of  chrysocolla,  malachite,  pyrite, 
arsenopyrite,  cerrusite,  and  scheelite.  The  grade  of  the 
ore  is  4.3  per  cent  lead,  13.3  per  cent  zinc,  0.005  per 
cent  tungsten,  0.006  oz.  gold  and  3.072  oz.  silver  per 
ton.    The  output  in  1917  was  127,300  tons  of  ore. 

Kamaishi  mine  (iron  1).  This  mine  is  in  Iwate 
province.  It  is  a  contact  magnetite  deposit  at  the  con- 
tact between  Paleozoic  limestone  and  a  granite  instru- 


sive.  In  the  contact  zone,  garnet,  diopside  and  epidote 
occur.  The  high-grade  ore  contains  65  per  cent  iron, 
0.053  per  cent  phosphorus,  0.096  per  cent  sulphur,  2.66 
per  cent  silica,  and  a  trace  of  copper.  In  1917  the  mine 
produced  ore  containing  59,016  tons  of  iron. 

Sennin  mine  (iron,  2).  This  deposit  is  in  Iwate  prov- 
ince. Paleozoic  slate,  sandstone,  and  limestone  are 
intruded  by  granite.  The  orebody  is  at  the  contact 
between  the  granite  and  the  limestone  or  in  the  lime- 
stone and  forms  an  irregular  mass.  The  ore  is  specular 
hematite  with  garnet,  hedenbergite,  epidote  and  some 
pyrite  and  chalcopyrite.  The  ore  runs  50.2  per  cent 
iron  and  2.79  per  cent  copper.  In  1917,  the  mine  pro- 
duced 6,192  tons  of  iron  ore  and  695  tons  of  copper  ore. 

Deposits  of  Sulphur,  Antimony  and  Manganese 

Horobetsu  mine  (sulphur,  1).  This  mine  is  in  Iburi, 
Hokkaido.  The  rock  in  this  district  is  andesite  and 
sulphur  is  found  as  a  desseminated  deposit  in  the 
brecciated  andesite.  The  average  grade  of  the  ore  is 
43.26  per  cent  sulphur.  In  1917,  the  mine  output  was 
61,342  tons  of  ore,  yielding  19,670  tons  of  97-per  cent 
sulphur. 

Okujiri  mine  (sulphur,  2).  The  Okujiri  mine  is  on 
Okujiri  Island,  Hokkaido.  It  is  a  bedded  deposit  in 
between  propylite  andesite  and  its  tuffaceous  agglomer- 
ate. The  thickness  of  the  deposit  is  between  10  and  40 
ft.  The  average  content  of  sulphur  is  35  per  cent.  In 
1917,  69,571  tons  of  ore  was  mined,  yielding  16.899  tons 
of  99.78-per  cent  sulphur. 

Numajiri  mine  (sulphur,  3).  The  Numajiri  mine  is 
in  Fukushima  province.  The  district  is  covered  with 
andesite  tuff  and  volcanic  ashes.  It  is  a  Tertiary  or 
post-Tertiary  deposit  around  a  fumarole.  The  deposit 
is  1,000  ft.  long  in  a  north-and-south  direction,  500  ft. 
wide  in  an  east-and-west  direction  and  on  an  average 
50  ft.  thick.  In  1917,  the  mine  produced  218  tons  of 
ore  containing  45  per  cent  sulphur. 

Ichinokawa  mine  (antimony,  1).  This  property  is  in 
Ehime  province.  The  rocks  are  Archaean  graphite- 
schist  and  Cretaceous  conglomerate.  The  antimony  oc- 
curs in  veins  cutting  through  these  rocks.  The  veins 
strike  east.  Two  of  them  are  prominent.  One  is  in 
the  conglomerate  and  is  6  ft.  wide.  Large  and  splendid 
crystals  of  stibnite  were  formerly  extracted  from  this 
vein.  Another  vein,  which  dips  vertically,  is  in  the 
crystalline  schist  and  is  also  6  ft.  wide.  The  ore 
minerals  are  stibnite  with  some  quartz  and  calcite.  In 
1917,  the  output  was  8,442  tons  of  2.72-per  cent  ore. 

Iwasaki  mine  (manganese,  I).  The  Iwasaki  mine  is 
in  Aomori  province.  The  deposit  is  in  Tertiary  tuffa- 
ceous sandstone  and  strikes  north,  dipping  west  at  an 
angle  of  5  to  15  deg.  The  width  of  the  vein  varies  from 
1  to  8  ft.  In  1917,  the  mine  produced  5,325  tons  of  ore 
carrying  18  per  cent  manganese. 

Yunosawa  mine  (manganese,  2).  This  is  also  in 
Aomori  province.  The  deposit  occurs  in  Tertiary  tuffa- 
ceous sandstone  and  in  pyroxene-andesite  and  is  bedded 
or  massive.  In  1917,  the  mine  produced  18,972  tons  of 
ore  containing  16  per  cent  manganese. 

Taniyama  mine  (tin,  1).  This  property  is  in  Kago- 
shima  province.  Mesozoic  clay  slate  and  sandstone  are 
cut  by  dikes  of  augite  andesite.  There  is  a  granite 
intrusive  protruding  in  the  middle  of  the  district, 
which  appears  to  be  closely  related  to  the  deposition  of 
the  ore.  The  veins  are  found  in  the  fissured  clay  slate 
and  are  from  1  to  5  in.  wide.  They  run  parallel  from 
east  to  west,  dipping  south  at  an  angle  of  60  deg.    Pyrite 
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and  pyrrhotite  are  found  besides  cassiterite.  Siderite, 
chlorite  and  quartz  are  predominant  gangue  minerals. 
In  1917,  the  output  was  6.099  tons  of  0.8-per  cent  ore. 

Takatori  mine  (tungsten,  1).  The  Takatori  mine  is 
situated  in  Ibaragi  province.  Paleozoic  sandstone, 
quartzite  and  slate  are  penetrated  by  seven  parallel 
veins.  The  veinstone  is  quartz  and  the  ore  minerals  are 
wolframite,  silver-bearing  chalcopyrite,  and  pyrite. 
In  1917,  the  mine  produced  10,276  tons  of  ore  carrying 
1.3  per  cent  tungsten. 

Ebi.su  mine  (tungsten,  2).  The  mine  is  in  Gifu  prov- 
ince. The  deposit  fills  a  fissure  in  the  quartz-porphyry. 
There  are  about  twenty  veins  which  run  from  east  to 
west  and  are  vertical.  Their  known  length  is  900  ft. 
and  they  have  been  worked  to  a  depth  of  450  ft.  Wol- 
framite and  bismuthinite  are  disseminated  in  the  quartz. 
In  1917.  the  output  was  6,241  tons  of  1.32-per  cent  ore. 

Kiu-ada  mine  (tungsten,  3).  The  Kiwada  property  is 
in  Yamaguchi  province.  Paleozoic  slate,  quartzite, 
limestone  and  hornstone  strike  northwest  and  dip  south- 
west at  an  angle  varying  from  10  to  70  deg.  These 
rocks  are  cut  by  granite  and  dikes  of  lamprophyre.  The 
orebodies  are  regular  veins  and  contact  metamorphic 
deposits.  The  vein  contains  pyrite  and  scheelite  and  is 
from  1  to  3  ft.  wide.  The  contact  deposit  is  found  in 
the  slate  and  hornstone  and  assumes  an  irregular  shape. 
The  associated  minerals  are  quartz,  chalcopyrite,  pyrrho- 
tite, arsenopyrite,  pyrite,  cassiterite  and  scheelite.  In 
1917,  the  output  was  12,420  tons  of  2.18-per  cent  ore. 

Knf/a  mine  (tungsten,  4).  This  is  in  Yamaguchi 
province.  Alternate  beds  of  Palaeozoic  slate  and  quartz- 
ite  strike  north,  dipping  west  at  an  angle  of  25  to  40 
deg.  The  ore  is  a  replacement  deposit  in  the  limestone 
and  forms  a  lenticular  mass.  Predominant  minerals  are 
pyrrhotite  and  garnet,  and  associated  with  them  are 
scheelite  and  chalcopyrite.  In  1917,  the  output  of  the 
mine  was  20,019  tons  of  1.346-per  cent  ore. 

loku  mine  (tungsten,  5).  The  Jutoku  mine  is  in 
Yamaguchi  province.  Granite  and  granite-porphyry  are 
intruded  by  andesite  dikes.  The  deposit  is  a  fissure 
filling  in  the  granite  and  locally  pegmatitic.  The  vein- 
stone is  quartz  and  the  ore  minerals  are  chalcopyrite, 
arsenopyrite,  and  pyrrhotite  with  a  subordinate  quan- 
tity of  scheelite  and  molybdenite.  There  are  several 
veins,  but  only  one  is  workable.  It  is  2.000  ft.  long  and 
1  ft.  wide.  It  strikes  northeast.  In  1917,  the  output 
of  the  mine  was  3,060  tons  of  3-per  cent  tungsten  ore. 

Ore  Deposits  Classified 
The  important  ore  deposits  and  related  rocks,  either 
sedimentary,  metamorphic,  or  igneous,  of  different  geo- 
logic period*  in  Japan  may  be  tabulated  as  follows: 
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Mining  in  Colorado  Improving 

Mining  in  Colorado  showed  some  general  signs  of  im- 
provement during  the  first  six  month  of  1922,  according 
to  Charles  W.  Henderson,  of  the  Geological  Survey. 
Cripple  Creek,  which  produced  $4,300,000  in  1921,  con- 
tinued production  at  exactly  the  same  rate  in  1922.  At 
Leadville  the  Down  Town  Mines  Co.  continued  produc- 
tion as  did  the  Ibex  mine  and  the  Yak  mines.  The 
Graham  Park  and  Carbonate  Hills  mines  remained  idle. 
The  A.  V.  smelter  continued  in  operation  and  the  zinc 
oxide  plant  increased  the  number  of  furnaces  in  use. 
Telluride  maintained  steady  production  and  increase 
the  shipments  of  concentrates  from  the  new  Smuggler 
Union  and  Tomboy  mills.  The  new  dredge  at  Fairplay 
began  to  ship  bullion  in  June.  The  London  mine,  above 
Alma,  has  continued  to  make  regular  shipments  of  gold 
ore.  Northern  Gilpin  County,  in  the  vicinity  of  Rollins- 
ville,  is  showing  more  activity  in  development  than  it 
has  shown  for  many  years.  The  East  Butte  Copper 
Co.'s  new  mill  on  the  Dives-Pelican  dump  at  Silver 
Plume  began  shipping  silver  concentrates  in  May.  The 
Mollie  Gibson  mine,  at  Aspen,  is  being  unwatered.  Iron 
sulphide  ore  carrying  silver  has  been  shipped  regularly 
from  Gilman. 

With  the  exception  of  Cripple  Creek  and  certain 
parts  of  Gilpin  County,  future  mining  in  Colorado  is 
intimately  dependent  on  the  metallurgical  treatment  of 
zinc  and  the  market  for  the  metal,  as  the  mining  of  zinc 
ores  usually  leads  to  the  development  of  other  ores. 
Certain  mines  that  produce  ore  capable  of  separation 
into  zinc  concentrate  and  lead  concentrate  cannot 
operate  unless  there  is  a  market  for  the  zinc  concen- 
trate. If  commercial  zinc  can  be  obtained  from 
certain  ores  and  concentrates  in  other  mines  the  metal- 
lurgical troubles  at  lead  smelters  will  be  lessened  and 
the  penalty  charges  on  such  ores  will  be  removed. 
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Mines  in  New  Mexico  Resuming  Operations 

During  the  first  six  months  of  1922,  several  large 
companies  in  New  Mexico  resumed  mining,  according  to 
C.  W.  Henderson,  of  the  U.  S.  Geological  Survey.  On 
April  1  the  Chino  Copper  Co.'s  12,000-ton  concentra- 
tion-flotation mill  at  Hurley,  which  was  closed  April  12, 
L921,  was  started  at  30  per  cent  of  its  capacity.  The 
Eighty-Five  mine,  at  Lordsburg,  began  shipments  of 
siliceous  ore  carrying  copper,  gold,  and  silver  in 
February,  shipping  several  hundred  tons;  increased 
them  in  March  to  2,500  tons,  and  in  April.  May,  and 
June  shipped  more  than  7. (too  tons  monthly.  The 
Graphic-Waldo  mine  and  mill,  at  Magdalena,  idle  since 
March,  1921,  was  reopened  in  January  and  made  regu- 
lar  shipments    of    lead-zinc    sulphide    ores    each    month. 

With  the  reopening  "t"  the  Colorado  Fuel  A  Iron  Co.'s 
Bteel  plant  at   1'ueblo,  in  April,  inm-manganese  ore  from 

silver  City  .iini  iron  ore  from  Fierro  began  to  more  In 
large  quantities  to  Pueblo.  At  the  same  time,  ship- 
ments of  Iron-fluxing  ores  carrying  silver  began  from 
Silver  City  to  LSI  Paso.  The  Mogollon  Mines  Co.'a  mill. 
,ii   Ifogollon,  continued  to  produce  Bilver-gold  bullion. 

SeVflm]  ban  Of  gold  bullion  were  shipped  from  the 
Helen  Kae  mill  in  the  Nogal  district,  Lincoln  County. 

In  1!>21  the  mines  in  New  Mexico  produced  $196,822 
in   gold,  5?1,899  oz.  of  silver.    11.267.338  lb,   of  copper. 

91  lb,  of  lead,  and  228.0011  11,.  of  7.\w.  all  having  ■ 

total   value  of   $2,661,1  l'v 
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Core  Drilling  in  California  Oil  Wells 

Sampling  With  Fish-Tail  Bit  Not  Trustworthy — Single-Barrel  Cores  Most  Commonly  Used 
— Advantages  and  Disadvantages  as  Disclosed  by  Extensive  Tests 


METHODS  of  sampling  oil  formations  by  core 
drills  were  described  by  F.  C.  Merritt,  of  Los 
Angeles,  at  a  meeting  of  the  San  Francisco  Sec- 
tion of  the  Institute  on  July  11.  After  defining  coring  as 
a  method  of  sampling  in  critical  formations,  Mr.  Merritt 
described  the  use  of  the  fish-tail  bit  at  the  end  of  a  column 
of  heavy  drill  pipe,  which  was  rotated,  the  sand  being 
removed  by  a  mud  "flush"  that  was  pumped  down.  The 
recording  of  sampling  results  obtained  by  such  a  method 
was  found  to  be  exceedingly  difficult  and  the  data 
obtained  were  invariably  unreliable.  At  the  Huntington 
Beach  field,  three  wells  in  near  proximity  were  sampled 
in  this  manner,  but  the  resultant  logs  showed  no  resem- 
blance. Indifferent  results  such  as  these  are  caused  to  a 
large  extent  by  carelessness  and  by  the  difficulty  of 
maintaining  the  proper  pressure  during  drilling.  The 
driller  judges  the  requirement  in  this  respect  by  the  feel 
of  the  column;  he  relies  mostly  on  inspiration  and 
imagination.  Further,  the  hydrostatic  head  of  a  column 
of  mud  tends  to  drive  the  light  oil  into  the  formation. 
The  heavy  oil.  being  viscous,  is  retained  and  makes  a 
disproportionate  showing. 

Shell  Company  Pioneer  in  Core-Drill 
Exploration  in  California 

The  core  drill  was  first  used  in  California  oil  fields 
by  the  Shell  company  during  prospecting  work  at 
Downey,  Los  Angeles  County,  in  1920.  There  are  now 
two  principal  styles.  In  one  of  these  a  length  of  drill 
pipe,  varying  from  1\  to  6  in.  in  diameter,  has  three, 
four,  or  six  teeth,  of  fairly  soft  metal.  These  are  used 
to  cut  the  core  in  the  usual  manner.  The  drill  pipe  is 
then  weighted  and  the  teeth  are  thereupon  crimped 
inward,  thus  holding  the  core  so  that  it  can  be  brought 
to  the  surface.  A  modification  of  the  drill  has  a  blank 
tool  joint  inserted  in  the  column  about  4  ft.  above  the 
teeth.  Above  and  below  this  there  are  three  or  four 
holes,  which  provide  for  the  escape  of  the  flush.  For  the 
bottom  4  or  6  ft.  of  the  hole  there  is  no  circulation. 

Double-barrel  core  drills  are  designed  with  various 
modifications.  It  is  usual  to  use  a  4-in.  drill  pipe  with  a 
2-in.  galvanized-iron  pipe  inside.  This  latter  is  screwed 
into  a  shoe  with  four  cutting  teeth.  The  flush  passes 
between  the  pipes  and  goes  to  the  bottom  of  the  hole. 
The  cuttings  are  "circulated  out"  before  the  core  is 
taken.  There  are  a  number  of  different  types  of  double- 
barrel  drills  in  operation,  but  it  is  probable  that  nine- 
tenths  of  all  the  cores  taken  at  the  present  time  are 
obtained  by  the  single-barrel  drill,  which  is  easily  built 
and  easily  manipulated.  The  core  is  also  extracted 
without  difficulty.     In  spite  of  these  advantages,  how- 


ever, several  companies  are  experimenting  with  the 
double-barrel  drill. 

In  taking  a  core  it  is  important  that  the  driller  be  in 
sympathy  with  the  work,  otherwise  the  burning  of  the 
"business  end"  of  the  drill  is  inevitable.  With  a  core 
drill  of  any  type  the  procedure  is  generally  as  follows: 
The  barrel  is  first  lowered  to  within  1  ft.  of  the  bottom 
of  the  hole,  rotated  and  the  mud  circulated  out.  It  is 
then  raised  and  lowered  three  or  four  times  to  dislodge 
the  mud.  It  is  then  lowered  to  the  bottom  of  the  well 
and  rotated  at  from  12  to  16  r.p.m.  Speed  and  weight 
applied  are  important  factors ;  the  former  is  under  easy 
control,  once  a  desirable  rate  has  been  established.  The 
use  of  a  weight  indicator  is  a  necessary  refinement, 
however,  and  this  phase  of  the  question  should  receive 
more  consideration,  according  to  Mr.  Merritt.  After  the 
barrel  has  been  rotated  and  advanced  for  a  certain  dis- 
tance the  teeth  become  dull  and  it  is  impossible  to 
progress  further.  Adequate  weight  is  then  applied, 
whereby  the  teeth  are  bent  inward  so  that  the  core 
cannot  drop  out.  With  the  double-barrel  drill  the  extra 
weight  tends  to  plug  the  opening.  The  drill  is  then 
withdrawn  and  the  core  is  available  after  the  pipe  has 
been  cut  with  an  oxy-acetylene  flame. 

The  single-barrel  drill,  although  easily  made  and 
easily  controlled,  operates  under  the  disadvantage  that 
the  lowest  point  of  circulation  is  at  some  distance  from 
the  bottom  of  the  hole.  In  some  cases  the  heat  generated 
during  drilling  is  sufficient  to  cause  the  end  of  the  drill 
to  fuse  into  a  solid  mass  of  metal.  In  any  case  the 
heating  effect  is  such  that  the  danger  is  always  present 
that  oil  may  be  volatilized  and  the  sampling  results 
spoilt.  A  small  amount  of  volatilization  is  inevitable 
when  the  pipe  is  cut  by  the  oxy-acetylene  flame,  but 
usually  the  center  of  the  core  is  unaffected. 

Geologists  Experimenting  to  Determine 
Key  Horizon 

Speaking  of  the  uses  of  core  drilling,  Mr.  Merritt 
mentioned  the  value  of  a  method  whereby  it  would  be 
possible  to  determine  the  proper  position  to  place  cement. 
Geologists  are  experimenting  extensively  with  cores  in 
an  endeavor  to  correlate  the  geology  of  the  various  oil 
fields ;  if  found  practicable,  this  should  aid  considerably 
in  wild-cat  drilling.  A  large  number  of  tests  have  been 
made  in  regard  to  the  solubility  of  core  material  in 
dilute  acid,  in  order  to  obtain  data  with  which  it  may 
be  possible  to  identify  soft-water  sand.  Graphs  of  wells 
are  now  being  plotted,  whereby  it  is  hoped  that  a  key 
horizon  may  be  determined  for  the  oil  fields  of  Southern 
California. 
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Seeking  Closer  Co-operation  Be- 
tween Engineering  Schools 
Committee  of  Society  for  Promotion  of 
Engineering  Education   Makes 
Report 

A  report  has  been  submitted  to  the 
council  of  the  Society  for  the  Promotion 
of  Engineering  Education  by  a  special 
committee,  which,  if  approved  by  the 
society  and  accepted  by  the  colleges  of 
the  country,  will  tend  to  modify  greatly 
present  engineering  courses  and  me- 
thods of  instruction.  The  committee 
investigating  this  subject  has  recently 
been  in  session  in  New  York  City  and 
Pittsburgh,  and  its  report  is  the  out- 
come of  an  intensive  study  of  the  ap- 
parent needs  of  the  situation.  The 
committee  is  made  up  of  C.  F.  Scott, 
chairman,  professor  of  electrical  en- 
gineering at  Yale  and  president  of  the 
Society  for  the  Promotion  of  Engineer- 
ing Education;  M.  E.  Cooley,  dean  of 
engineering  at  the  University  of  Michi- 
gan; F.  W.  McNair,  president  of  the 
Michigan  College  of  Mines,  Houghton, 
Mich.;  and  F.  L.  Bishop,  dean  of  engi- 
neering at  Pittsburgh  and  secretary  of 
the  society. 

The  general  aim  of  the  committee's 
deliberations  has  been  in  the  direction 
of  closer  co-operation  between  the 
engineering  schools,  standardization, 
and  greater  efficiency,  to  the  end  that 
the  entire  range  of  engineering  prac- 
tice may  be  placed  on  the  highest  pos- 
sible plane  and  more  young  men  at- 
tracted to  the  engineering  professions. 


Canadian  Government  Studying 
Mineral  Resources 

The   Canadian   Department  of  Mines 

if  showing  great  activity  this  season  in 

endeavoring   to   extend   the   amount  of 

information    available    with    regard    to 

the   mineral    resources   of   the  country. 

There    are    thirty-nine    parties    of    the 

Geological  Survey  in  the  field,  the  work 

being  carried  on  in  eight  provinces,  the 

Northwest    Territories   and   the  Yukon. 

these    parties    are   engaged    on 

b  pographical  mapping,  with  ■  view  of 

assisting  prospectors  and  others  in  the 

investigation   of  mineral  deposits.       A 

scheme  of  geological  mapping  is  being 

ii  .1  whereby  the  isolated  piece  of 

geological     work     in     southern     British 

Columbia     will     be     correlated     in     one 

■  irical    map    of    that   area. 

The    policy    of    the    government    is    to 

confine  ittan     work    mainly    to 

lily    accessible    to     trans 

■  athpr    than    to   send 

leveloped  only  after 
n    of   costly    and    uneco- 
nomical lilway. 


Federal  Problem  of  Coal  Control 

Differs  from  That  of  War 
Traffic  Difficulties  Now  Mainly  Involved 
— Fuel  Handling  to  Be  Decen- 
tralized 

That  control  of  coal  distribution 
must  continue  for  the  remainder  of  the 
calendar  year  and  possibly  for  the  re- 
mainder of  the  coal  year  is  becoming 
more  and  more  apparent.  A  large 
corps  of  workers  will  be  required.  It 
is  probable  that  a  deficiency  appro- 
priation of  $200,000  will  be  asked  for 
the  purpose. 

The  problem  before  the  Government 
differs  considerably  from  that  with 
which  the  Fuel  Administration  had  to 
deal  during  the  war.  The  situation  now 
is  a  traffic  problem.  It  is  somewhat 
similar  to  the  situation  very  success- 
fully handled  by  the  Central  Coal  Com- 
mittee in  1919  and  1920.  As  a  result 
of  the  very  successful  work  done  by 
that  committee,  it  is  probable  that  the 
new  organization  will  be  formed  along 
the  line  of  that  committee.  It  may  be 
stated,  however,  that  the  methods  used 
by  the  Central  Coal  Committee  in  re- 
gard to  paying  for  coal  will  not  be 
followed.  Since  the  situation  is  being 
controlled  through  the  powers  vested  in 
the  Interstate  Commerce  Commission, 
the  execution  of  any  plan  must  be  car- 
ried out  by  the  railroads.  For  that 
reason,  Henry  B.  Spencer,  a  former 
member  of  the  Central  Coal  Commit- 
tee, has  been  chosen  as  the  fifth  mem- 
ber  of   the   President's   commiti^e. 

In  addition  to  the  need  for  an  ap- 
propriation, it  is  very  apparent  that 
the  administration  soon  will  request 
legislation  giving  out-and-out  power  to 
fix  prices  and  to  seize  coal.  There  is  a 
possibility  that  a  revolving  fund  will 
be  asked,  so  that  the  administrative 
committee  can  buy  and  sell  coal  when 
the  occasion   demands. 

Even  if  arbitration  negotiations  were 
begun  at  once,  it  is  realized  that  some 
time  necessarily  must  ela;>ae  before  the 
union  fields  actually  would  be  produc- 
ing coal.  By  that  time,  the  country 
will  be  so  far  behind  in  coal  production 
that  supplies  will  be  insufficient  for  all 
purposes.  For  that  reason,  for  many 
months,  there  is  certain  to  be  a  very 
trying  situation  in  the  attempt  to  see 
that  the  more  essential  activities  re- 
ceive their  necessary  fuel  requirements. 
Control  of  distribution  has  not  begun, 
and  it  will  be  several  days  be- 
fore the  necessary  machinery  can  be 
put  into  shape  for  its  inaogn 
Th<  fart  that  the  job  is  i  railroad 
traffic  problem  is  probabiy  the 
why  Dr.  Harry  A.  Gar' 
requested  to  >.ike  over  the  actual  ad- 
ministration     f   the    work.      Thi 


was  voiced  in  official  circles  that  he  be 
made  the  administrative  member  of  the 
President's  committee  as  recognition  of 
the  work  he  did  during  the  war  and  to 
prevent  what  would  seem  to  be  a  fur- 
ther mark  of  ingratitude  for  the  very 
valuable  public  service  that  Dr.  Gar- 
field rendered  as  fuel  administrator. 
So  far  as  can  be  learned,  no  invita- 
tion was  extended  him.  The  reason, 
doubtless,  was  that  he  already  had  an- 
nounced that  he  would  not  accept  such 
an  appointment,  although  the  very  ap- 
parent fact  that  the  actual  adminis- 
trator in  this  situation  must  be  a  traf- 
fic man  probably  may  have  been  the 
compelling  one. 

Reports  reaching  Washington  dur- 
ing the  last  three  days  as  to  the  im- 
provement in  the  railroad  strike  situa- 
tion have  been  very  encouraging. 
Apparently,  the  railroad  executives  were 
not  thoroughly  aroused  to  the  serious- 
ness of  the  situation  before  the  shop- 
craft  strike.  As  a  result,  there  was 
hesitancy  in  taking  drastic  action  to 
operate  with  new  men.  The  serious- 
ness of  the  situation  soon  became  ap- 
parent, however,  and  the  results  of  the 
delayed  effort  are  only  now  becoming 
apparent,  it  is  believed.  Traffic  is 
moving  better  through  all  the  vital 
junction  points  and  there  have  been 
very  encouraging  responses  to  the  rail- 
road's invitations  for  outside  shop- 
men. The  situation  will  be  relieved 
further,  it  is  believed,  as  industry  is 
slowed  down  by  lack  of  coal,  thereby 
making  available  more  men  from  whom 
the  railroads  can  draw7  workers.  The 
coal  operators  report  much  better  pros- 
pects of  securing  men  for  the  mines 
in  the  union  fields. 

Secretary  Hoover  announced  that 
every  effort  is  going  to  be  made  to  de- 
centralize the  handling  of  the  coal  sit- 
uation. Great  reliance  is  being  placed 
upon  the  state  governors,  the  state  pub- 
lic utilities  commissions  and  upon  the 
railroad  administrative  officers  and  coal 
operators  in  the  different  districts.  Mr. 
Hoover  stated  that  there  would  be  no 
direct  effort  from  Washington  to  pre- 
vent retail  profiteering.  This  he  is 
leaving  to  the  states,  although  every 
effort  will  be  made  to  co-operate  closely 
in  any  action  they  may  take. 

Very  evidently  Senator  Borah  has 
leaned  since  introducing  his  resolution 
that  the  work  he  prescribes  for  three 
commissioners  at  $8,mii0  a  year  is  an 
undertaking  which  will  require  a  large 
organization  to  carry  through  and  will 
cost  hundreds  of  thousands  of  dollars. 
The  ta^k  is  even  more  complicated  than 
the  valuation  of  the  railroads  and  many 
years  would  be  required  to  gather  ac- 
curately the  information  which  he  pro- 
hould  be  collected  in  nine  months. 
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men  You  Should 
know  About 


George  Carnahan  is  in  California. 
P.  A.   Robbins   has  returned   to  Chi- 
cago from  Canada. 

Hoyt  S.  Gale  was  in  Washington, 
D.  C,  last  week  on  a  business  visit. 

S.  H.  Dolbear  has  returned  to  New 
York  from  Thetford  Mines,  Quebec. 

Courtenay  DeKalb  is  developing  the 
Roadside    mine    near    Tucson,    Ariz. 

H.  R.  Norsworthy  has  returned  to 
New  York  from  Andagoya,  Colombia. 

A.  J.  Bone  has  returned  to  New  York 
from  a  trip  to  northern  Manitoba  and 
Ontario. 

W.  O.  Hotchkiss,  Wisconsin  State 
Geologist,  is  doing  some  work  on  the 
Gogebic  Range. 

Newton  Booth  Knox  has  left  London 
for  Bohemia  to  examine  gold  mines  in 
Czechoslovakia. 

C.  H.  Dane  and  L.  G.  Westgate  are 
making  an  examination  of  the  Pioche 
mining  district  in  Nevada. 

Byron  L.  Eastman  has  been  ap- 
pointed manager  of  the  Paymaster 
mine,  at  Porcupine,  Ontario. 

William  A.  Burr,  mining  and  metal- 
lurgical engineer  of  Monterey,  Mexico, 
is  in  New  York  on  business. 

Alex  Wise,  mining  enginer  of  Vir- 
ginia City,  and  one  of  the  owners  of  the 
Middle  Mines,  is  in  San  Francisco. 

J.  H.  Wade,  of  Cleveland,  president  of 
the  Montreal  Mining  Co.,  has  returned 
from  a  visit  to  the  Gogebic  Range. 

Charles  W.  Goodale,  who  has  been 
visiting  in  the  East  for  the  last  several 
weeks,  has  returned  to  Butte,  Mont. 

Wilbur  Judson  has  returned  from 
Europe,  where  he  has  been  visiting  for 
several  months,  and  has  gone  to  Texas. 
Seeley  W.  Mudd  recently  visited  the 
Mesabi  Iron  Co.'s  plant  at  Babbitt, 
Minn.,  and  other  points  on  the  Mesabi 
Range. 

Charles  E.  Locke,  of  the  faculty  of  the 
Massachusetts  Institute  of  Technology, 
is  on  a  mine  examination  trip  in 
Mexico. 

Captain  J.  G.  Ross  has  been  appointed 
consulting  engineer  to  the  Asbestos 
Corporation  of  Canada,  at  Thetford 
Mines,  Quebec. 

J.  R.  Van  Evera,  of  Marquette,  Mich., 
has  been  appointed  a  member  of  the 
Board  of  Control  of  the  Michigan  Col- 
lege of  Mines. 

L.  E.  Meyers,  of  Chicago,  president 
of  the  Lake  Superior  District  Power 
Co.,  has  returned  from  an  inspection  of 
the  company's  operations. 

Alan  M.  Bateman,  after  visiting 
the  Utah  Copper  Co.  at  Bingham, 
Utah,  has  returned  to  Ely,  Nev.,  to 
carry  on  some  mining  geological  work. 
W.  H.  Landers,  who  recently  com- 
pleted a  feldspar  wet-grinding  and 
purification  plant  at  Erwin,  Tenn.,  for 


the  Clinchfield  Products  Corporation,  is 
back  in  New  York  at  4  West  43rd  St. 

R.  W.  Stone,  geologist,  and  John  F. 
Reese,  mining  engineer  of  the  Pennsyl- 
vania Topographic  and  Geological  Sur- 
vey, are  spending  the  month  of  August 
examining  quarries  in  the  eastern  part 
of  the  state. 

Byron  C.  Riblet,  of  the  Riblet  Tram- 
way Co.,  Spokane,  returned  to  his  home 
recently  after  a  visit  to  Peru,  in  con- 
nection with  estimates  to  be  made  for 
tramway  construction  for  A.  S.  &  R. 
operations  there. 

It  was  erroneously  stated  in  the  July 
22  issue  of  the  Journal-Press  that  Dr.  G. 
A.  Young  was  professor  of  geology  at 
McGill  University.  Dr.  Young  has  been 
a  member  of  the  staff  of  the  Geological 
Survey  Branch  of  the  Department  of 
Mines  of  Canada  since  1904. 

D.  A.  Lyon,  general  supervisor  of 
field  stations  of  the  U.  S.  Bureau  of 
Mines,  and  O.  C.  Ralston,  assistant 
supervisor  and  superintendent  of  the 
Berkeley  experiment  station,  are  in 
Reno,  Nev.,  from  Berkeley,  Cal. 

W.  Clayton  Miller,  of  the  Coeur 
d'Alene  district,  was  elected  president 
of  the  Cassiar  Crown  Copper  Mining 
Co.,  at  the  annual  meeting  held  in 
Spokane  the  latter  part  of  July.  The 
Cassiar  company's  holdings  are  in 
central  British  Columbia. 

A  group  of  officials  of  the  Mahoning 
Ore  and  Steel  Co.  including  Hugh  Ken- 
nedy, B.  Goodyear,  W.  A.  Rogers,  and 
C.  Clement,  of  Buffalo,  N.  Y.,  and  G. 
Alexander,  of  Chicago,  111.,  accompan- 
ied by  W.  C.  Agnew,  of  Duluth,  Minn., 
general  superintendent,  made  a  tour  of 
inspection  of  the  company's  properties 
on  the  Mesabi  iron  range. 

Frederick  Gleason  Corning,  consult- 
ing mining  engineer  of  New  York,  in 
acknowledgment  of  his  services  on  be- 
half of  the  Freiberg  School  of  Mines, 
was  appointed  an  honorary  freeman  of 
that  institution  on  July  1.  Mr.  Corn- 
ing, one  of  the  older  graduates  of  the 
school,  was  a  directing  official  of  the 
"Gesellschaft  der  Freunde  der  Berg- 
akademie  Freiberg."  His  recent  book, 
"A  Student  Reverie,"  is  considered  a 
memorable  tribute  to  his  alma  mater. 

Sidney  Norman,  of  Spokane,  was 
elected  to  represent  the  State  of  Wash- 
ington on  the  Board  of  Governors  of 
the  western  branch  of  the  American 
Mining  Congress,  at  a  joint  meeting 
of  delegates  from  the  mining  bureau  of 
the  Spokane  Chamber  of  Commerce,  the 
Northwest  Mining  Association,  the 
Washington-Metal  Miners  Association 
and  the  mining  section  of  the  Seattle 
Chamber  of  Commerce,  held  in  Spokane 
on  July  24.  Mr.  Norman  is  editor  and 
manager  of  Northwest  Mining  Truth, 
a  local  publication  of  the  Northwest,  and 
has  been  prominent  in  mining  circles. 
Mining  and  metallurgical  engineers 
visiting  New  York  City  last  week  in- 
cluded: H.  L.  Mead,  of  Brewster,  Fla.; 
James  A.  Barr,  of  Mount  Pleasant, 
Tenn.;  F.  L.  MacKenzie,  of  Brookline, 
Mass.,  and  Campbell  M.  Hunter,  of  Lon- 
don, England. 


society  meetings 
Announced 


The  first  meeting  of  the  newly- 
formed  Association  of  Maine  Geologists 
will  be  held  on  Aug.  11  in  Auburn 
and  Lewiston.  Professor  Frank  D. 
Tubbs,  of  Bates  College;  N.  B.  Tracy, 
of  Auburn;  L.  C.  Bateman,  of  the 
Lewiston  Journal,  and  other  members  of 
the  local  committee  have  arranged  a 
program  that  will  take  in  all  the  points 
of  geological  interest  in  the  vicinity. 
These  include  Mount  Apatite,  the  source 
of  much  of  the  feldspar,  and  of  many 
of  the  Maine  gems  and  a  large  variety 
of  rare  and  beautiful  minerals;  the 
Lewiston  Falls,  which  present  features 
of  particular  interest  to  geologists;  and 
a  number  of  other  localities.  The  first 
purpose  of  the  association  is,  naturally, 
the  promotion  of  scientific  investigation 
of  the  rocks  and  minerals  of  Maine. 
The  headquarters  of  the  association  will 
be  at  the  Auburn  Chamber  of  Com- 
merce. The  secretary  will  be  on  hand 
early  on  the  morning  of  Aug.  11,  and 
all  who  attend  are  asked  to  register 
with  him,  whether  members  of  the 
association  or  not,  in  order  that  an 
account  of  the  meeting  may  be  as  full 
and  accurate  as  possible.  The  exact 
time  of  meeting,  and  the  details  of  the 
program,  will  be  published  later.  Com- 
munications should  be  addressed  to 
Freeman  F.  Burr,  secretary,  Augusta, 
Maine,  or  to  one  of  the  above-named 
members  of  the  local  committee. 


OBITUARY 


John  Gace,  superintendent  of  the 
Mizpah  mine,  near  Wickenburg,  Ariz., 
was  accidently  killed  recently  while 
dismantling  the  mine. 

William  H.  Mack,  pioneer  miner  in 
Arizona,  died  recently  at  Prescott,  aged 
seventy-six.  The  Billy  Mack  mine,  in 
northern  Yuma  County,  was  one  of  the 
most  notable  of  early  properties.  In 
later  years  Mr.  Mack  owned  and 
operated  the  Ruth  mine,  near  Parker. 

Evan  W.  Jones,  of  Salt  Lake  City, 
died  at  his  home  on  July  13.  For  a 
period  of  about  thirty-two  years  Mr. 
Jones  was  engaged  in  mining  in 
Utah.  He  was  superintendent  of  the 
Sacramento  mine,  at  Mercur,  and  later 
superintendent  of  the  Conger  mine,  in 
Bingham. 

Frank  G.  Peck,  president  of  the  Port- 
land Gold  Mining  Co.,  died  at  his  home 
in  Colorado  Springs,  July  26.  Coming 
to  Colorado  at  the  age  of  ten,  for  fifty 
years  Mr.  Peck  was  a  resident  of  the 
state.  He  was  one  of  the  first  to  be- 
come interested  in  Cripple  Creek  and 
one  of  the  original  organizers  of  the 
Portland  company.  He  was  also  inter- 
ested in  mining  and  industrial  enter- 
prises at  Guanajuato,  Mexico. 
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Leading  Events 


A  SHOOT  of  extremely  rich  lead-silver  ore  has  been 
opened  in  the  Florence  mine,  near  Ainsworth,  B.  C. 

The  Johns-Manville  Company  proposes  to  erect  a  mil- 
lion-dollar plant  for  fabricating  asbestos  near  the  mines 
in  Quebec. 

Copper  output  from  the  Lake  Superior  region  in- 
creased slightly  in  July.  No  ill  effects  of  the  coal  and 
rail  strikes  are  yet  apparent. 

The  Secretary  of  the  Interior  has  authorized  construc- 
tion of  a  branch  railroad  to  the  Healey  coal  fields  in 
Alaska.  This  will  stimulate  development  of  industry 
in  regions  tributary  to  Fairbanks. 

The   Walker  mine,   in   the   Plumas   copper  region  of 


California,  is  shipping  100  tons  of  flotation  concen- 
trate daily  to  the  Tooele  smelter,  in  Utah. 

Colorado  coal  mines  are  helping  to  supply  eastern 
markets. 

"Lean"  iron  ores  are  being  successfully  washed  in  a 
new  plant  on  the  Cuyuna  Range  in  Minnesota. 

The  United  Verde  Copper  Company  has  started  heap 
leaching  at  Jerome,  Ariz. 

Shipments  from  the  Pioche  district  in  Nevada  have 
doubled  recently. 

The  Greene-Cananea  Copper  Co.  will  resume  pro- 
duction soon  after  Aug.  1,  at  its  property  in  northern 
Sonora. 


Rich  Shoot  Opened  at  Florence 

Mine,  in  British  Columbia 

New  Lead-Silver  Orebody  Found  Above 

the  Fifth  Level— Believed  To  Be 

the  Old  "Bonanza"  Shoot 

Intense  excitement  prevails  in  the 
Ainsworth  district  of  British  Columbia 
over  a  strike  made  a  few  days  ago  in 
the  Florence  Silver  mine.  In  a  raise 
from  the  No.  5  level  an  orebody  has 
been  encountered  that  is  believed  to  be 
the  old  bonanza  shoot  which  produced 
$500,000  above  No.  2  level,  and  was  400 
ft.  long,  averaging  15  ft.  wide,  and 
was  mined  to  the  surface. 

The  face  of  the  upraise  is  all  in  ore 
about  half  of  which  is  clean  shipping 
lead-silver.  If  this  proves  to  be  the 
Bonanza  shoot,  its  downward  trend  will 
be  picked  up  by  an  extension  of  the 
No.  5  level  at  approximately  400  ft. 
below  the  No.  2  level. 

The  Florence  mill  recently  resumed 
operations  and  regular  shipments  have 
been  started  to  the  Consolidated  Min- 
ing and  Smelting  Co.  at  Trail.  If  the 
orebody  open-  up  at  expected  the  com- 
pany will  be  enabled  to  double  or  triple 
its  output.  The  property  is  one  of  the 
most  important  lead-silver  mines  in  the 
province. 

HollinRer  Pays  $300,000  on 
Schumacher  Purchase 

The      Hollinger      I  Gold 

■  ircuplna    (Hatricl    in 

Ontario  g    second    payment 

humacher  pi 
which''  cently.    The  balance 

.    pi  h  i  ..r   ■ 
I  be  paid   in  four  quarterly  pay- 
\    dividei  d   of   Me,    per   share 
was    paid    to  .     shareholders 

•  •  sale. 


Greene-Cananea  Resumes  Opera- 
tion on  Curtailed  Scale 

The  Greene-Cananea  Copper  company 
resumed  operations  Aug.  1.  The  rate 
of  production  will  be  gaged  by  the 
requirements  of  the  copper  market. 
It  is  not  expected  that  output  will 
assume  any  substantial  proportions  be- 
fore the  middle  of  September.  The 
company  on  several  occasions  has  pro- 
duced 5,000,000  lb.  of  copper  and  about 
100,000  oz.  of  silver  per  month.  Im- 
provements to  the  mills  have  been  com- 
pleted. These  included  a  new  ore  flota- 
tion plant.  The  smelter  is  expected  to 
start  operations  on  Aug.  16. 


United  States  Smelting  Co. 

Insures  Employees  at 

Midvale  Smelter 

The  United  States  Smelting  Co.  has 
insured  free  of  charge  its  employees  at 
the   Midvale   (Utah)    plant.     Insurance 
starts  when  a  man  has  been  in  the  em- 
ploy of  the  company  One  year,  and  in- 
creases in  amount  according  to  length 
of  service.    The  system  is  being  inaugu- 
rated   with    a    view    to    rewarding   con- 
tinued  service.      The   schedule    provides 
that  married  men  who  have  been   with 
the  company  for  live  yean  or  more  re- 
policy  for  $1,000,  and  single  men 
of    like    tenure    of    employment,    $700. 
I    men    in    the    employment   four 
">l     1 1  1 1 1 1 1 1 1     1 1 

policy    for   $900  and    single    men.    $600. 
I  lie     'ale   decreases   until    married    men 

in  the  service  of  the  company  for  one 
than   two 
1  I   and  unmarried   men 

i  his  insurance  d • 

■  let  with  workmen'    compensa- 
tion or  any  other  insurance,  which  the 

men   may  have. 


Government  Railroad  in  Alaska 
Runs  Prospectors'  Special 

Volume  of  Traffic   Exceeding   Expecta- 
tions— Two  Trains   Weekly   Now 
Scheduled 

Prospecting  by  pullman  is  reported 
from  Alaska  where  gold  was  discovered 
recently  on  one  of  the  creeks  crossed 
by  the  Alaska  Railroad.  When  the 
discovery  was  reported,  the  manage- 
ment of  the  railroad  ran  a  special  train 
from  Anchorage  to  the  scene  of  the 
stampede.  Instead  of  mushing  across 
the  hills,  a  large  number  of  prospectors 
were  enabled  to  visit  the  scene  of  dis- 
covery, step  off  the  train,  stake  out 
their  claims  and  return  to  the  railroad 
dining  car  for  luncheon.  A  lawyer 
accompanied  the  special  train  and 
looked  after  the  necessary  legal  matters 
connected  with  the  new  operations. 
was  expressed  that  an  extra 
baggage  ear  hail  not  been  attached,  so 
as  to  permit  the  opening  of  a  mining 
exchange  in  the  evening,  according  to  a 
humorous  correspondent. 

Traffic  on  the  Alaska  Railroad  is 
exceeding  expectations.  It  is  much 
heavier  than  was  the  initial  traffic  on 
the  Great  Northern.  During  1921,  the 
total  number  of  passengers  handled  by 
the  line  was  greater  than  the  entire 
population  of  the  territory.  This 
year,   with   two   through   trains   weekly, 

lenger  traffic   is  exc ling  the 

seating  capacity  of  the  equipment  Like 
all  other  pioneer  railroads  built  in  ad- 
vanee  of  development,  a  deficit  in 
operating  costs  i^  certain  to  continue 
years,  hut  it  i-^  believed  a  much 
Mowing  in  this  regard  will  be 
made    by    the    Alaska    Railroad    than   by 

■    transcontinental  lines  in  the 
United  States. 
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Lawrie  Estimates  Fifteen  More 

Months  of  "Dollar  Silver" 
Draws  Attention  to  Complications  That 
Will  Arise  When  the  Purchases 
Approach  the  Total  That  Is 
To  Be  Taken  at  Guar- 
anteed Price 

Apropos  of  the  probable  duration  of 
the  period  of  silver  purchases  under 
the  terms  of  the  Pittman  Act,  H.  N. 
Lawrie,  managing  director  of  the 
American  Gold  and  Silver  Institute,  has 
called  attention  to  the  fact  that  while 
the  Pittman  Act  was  approved  April 
23,  1918,  the  market  price  remained 
above  $1  per  ounce  until  May  14,  1920. 
Silver  was  actually  presented  for  sale 
to  the  Mint  during  the  last  days  of 
May,  1920,  when  the  first  purchases 
were  made  by  the  San  Francisco  Mint. 
The  record  of  monthly  purchases  of 
silver  by  the  Mint  under  the  terms  of 
the  Pittman  Act  in  fine  ounces  is  as 
follows : 


be  necessary  in  order  to  extend  the 
life  of  the  Pittman  Act.  Careful  analy- 
sis of  the  current  economic  evidence 
and  the  trend  of  conditions  does  not  in- 
dicate that  any  of  these  conditions  will 
occur.  To  protect  their  interests  sil- 
ver producers  should  be  guided  in  their 
operations  and  plans  for  the  future 
marketing  of  silver  by  the  minimum  es- 
timated life  of  the  Pittman  Act  of  15 
months  from  July  25,  1922,  or  to  about 
November  1,  1923,  according  to  Mr. 
Lawrie. 

Silver  contained  in  ores,  concentrates, 
matte,  slag,  sweeps,  etc.,  which  had 
been  produced  previously  but  was  not 
in  marketable  condition  on  May  14, 
1920,  under  the  regulations,  was  ad- 
mitted to  purchase  when  refined.  The 
amount  involved  was  relatively  small, 
as  producers  and  smelters  had  hastened 
operations  that  they  might  obtain  the 
higher  prices  prevailing  prior  to  May 
14,  1920. 

The   precautions   taken   by   the   Mint 


1920 

May 332.088 

June 6,168.505 

July 3,288,856 

August 3,429,277 

September 3,815,733 

October 4,634,860 

November 3,638,870 

December 4,599,172 

Total  1920 29,907,361 


1921 

January 4,677,188 

February 4,615,842 

March 5,912.065 

April 4,334,741 

May 6,836,500 

June 4,442,000 

July 4,670,119 

August 4,913,614 

September 3,471,436 

October 5,917,997 

November 3,447,000 

December 5,424,025 

Total  1921 58,662,527 


1922 

January 2,532,000 

February 3,444,740 

March 5,370,980 

April 8,117,748 

May 4,122,400 

June 5,204,750 

Total  1922 28,792,618 

Total  1920-1922...  117,362,506 


The  monthly  average  of  purchases 
in  1920  is  3,738,420  oz.,  in  1921, 
4,888,544  oz.,  and  in  1922,  4,798,770  oz. 
The  total  silver  purchased  to  July  25, 
1922,  was  119,960,506  oz.,  leaving  a  to- 
tal of  approximately  87,000,000  yet  to 
be  purchased.  The  monthly  average  for 
the  twenty-six  months  is  4,513,943  oz. 
At  that  rate  the  87,000,000  oz.  would 
be  purchased  in  a  period  of  19.3  months. 
At  the  monthly  rate  of  purchases  for 
1922,  however,  the  period  of  purchase 
would  be  shortened  to  18.2  months. 
With  the  increasing  production  of  cop- 
per and  lead,  the  production  of  silver 
will  increase  this  year,  it  is  estimated, 
by  about  6,000,000  oz. 

If  the  estimated  increase  in  produc- 
tion for  1922  is  maintained  during  1923 
it  will  decrease  the  duration  of  the 
Pittman  Act  by  about  three  months,  in- 
dicating a  total  remaining  period  of 
15.2  months.  It  will  be  noted  that  the 
monthly  average  of  purchases  during 
1922  is  slightly  less  than  that  of  1921, 
which  does  not  reflect  any  increase  in 
production  for  1922.  When  allowance 
is  made  for  the  time  of  smelter  treat- 
ment, the  increase  in  ore  production 
now  taking  place  will  not  become  evi- 
dent in  the  silver  returns  of  the  Mint 
until  the  last  months  of  this  year  and 
the  first  months   of  1923. 

A  marked  increase  in  the  cost  of  pro- 
duction, a  curtailment  in  the  produc- 
tion of  copper  and  lead,  and  an  in- 
crease in  the  international  market 
price  of  silver  above  the  Pittman  price 
are  among  the  conditions  which  would 


to  exclude  from  the  silver  presented 
for  purchase  any  silver  produced  out- 
side of  the  United  States  are  well 
known.  The  detailed  statements  sub- 
mitted to  the  Mint  by  producers  and 
smelters  with  every  presentation  of 
silver  have  been  most  carefully  scruti- 
nized by  the  authorities  and  the  interests 
of  the  domestic  producer  well  protected. 

While  the  formulation  of  regulations 
under  which  the  Pittman  Act  could 
commence  purchasing  silver  was  dif- 
ficult in  many  respects,  the  formula- 
tion of  regulations  to  terminate  pur- 
chases under  the  Act  presents  a  more 
complicated   problem. 

The  difficulty  will  be  to  allocate 
equitably  the  last  purchases  to  all  pro- 
ducers of  silver.  It  is  not  too  early 
for  the  producers  and  the  Mint  to  de- 
velop specific  regulations  governing 
the  presentation  of  the  last  purchases. 
It  seems  inevitable  that  a  period  will 
exist  when  payment  cannot  be  made  by 
the  Mint  until  the  amount  of  silver 
which  the  Mint  can  purchase  from  any 
single  producer  is  determined.  There 
will  probably  exist  a  surplus  of  silver 
presented  in  excess  of  the  amount  the 
Mint  can  purchase.  This  will  involve 
a  scaling  down  of  the  amount  presented 
by  each  producer.  It  seems  essential 
that  the  Mint  notify  the  producers  at 
least  six  months  in  advance  of  the 
anticipated  date  of  terminating  pur- 
chases, stating  the  conditions  under 
which  the  final  purchases  will  be  made 
and  the  procedure  necessary  to  assure 
an  equitable  result. 


Mount  Morgan  in  Queensland 

Is  Operating  at  a  Loss 

Increased      Production     Necessary      to 

Reduce    Costs — Competent    Miners 

Are  Scarce 

A  summary  of  the  report  of  Mount 
Morgan  Gold  Mining  Co.,  of  Queens- 
land, Australia,  for  year  ended  May 
28,  1922,  cabled  to  Reuters  on  July 
18,  states:  Revenue  from  all  sources, 
£276,199;  expenditure  charged,  £301,- 
301;  deficit  £25,102;  balance  forward 
£187,248.  Included  in  total  revenue  re- 
ferred to  above  is  the  valuation  of  929 
tons  of  copper  on  hand  at  the  close  of 
the  year,  which,  as  usual,  has  been 
taken  at  £55  per  ton.  The  deficit  would 
have  been  greater  but  for  the  realiza- 
tion during  the  year  on  the  balance  of 
copper  on  hand  as  of  April  17,  1921, 
when  operations  ceased.  Revenue  also 
includes  £145,111  belonging  to  pre- 
vious periods  made  up  of  gold  pre- 
miums, £62,496,  and  final  adjustments 
in  respect  of  2,694  tons  of  copper,  £82,- 
614.  The  amount  paid  in  taxation  dur- 
ing the  year  was  £26,353.  Reserves, 
insurance,  contingent  funds  and  undi- 
vided profits  amount  to  £579,854,  and 
liquid  assets  total  £480,956. 

The  negotiations  in  progress  at  the 
date  of  the  last  previous  report  for 
resumption  of  work  ultimately  resulted 
in  a  proposal  by  Queensland  Govern- 
ment being  accepted.  This  provided  a 
20-per  cent  reduction  in  wages  covered 
by  the  award  of  the  Queensland  Ar- 
bitration Court,  Feb.  17,  1922,  the  re- 
duction being  met  in  part  by  a  rebate 
during  a  period  of  six  months  on  gov- 
ernment rail  freights  up  to  a  maximum 
of  £1,100  weekly,  the  effect  on  the  em- 
ployees being  a  reduction  of  from  5  to 
10  per  cent  according  to  classifica- 
tion. Operations  were  resumed  under- 
ground on  March  13. 

Unfortunately,  the  company  is  expe- 
riencing difficulty  in  securing  compe- 
tent machine  miners,  and  the  output 
of  ore  and  blister  copper  consequently 
is  below  normal.  In  resuming  on  the 
basis  of  current  prices  for  metals,  it 
was  recognized  that  a  loss  would  be 
made,  but  the  decision  was  arrived  at 
from  desire  to  try  out  economies  and 
prove  whether  operations  could  be 
profitably  carried  on  in  future.  Over- 
head expenses  have  been  cut  in  every 
direction,  but  loss  is  still  resulting. 
The  necessity  for  increased  output  to 
correct  this  position  is  obvious. 

Burma  Mines,  Ltd.,  Mined  500 
Tons  Per  Day  During  June 

Cable  reports  from  Burma  summa- 
rize the  production  by  the  Burma  Cor- 
poration from  its  Bawdwin  mine  as 
follows:  During  the  month  of  June, 
15,055  tons  of  ore  was  milled  in  the 
treatment  plant,  producing  9,600  tons 
of  leady  concentrate;  10,224  tons  of 
lead-bearing  material  was  smelted  in 
the  blast  furnaces,  producing  3,491 
tons  hard  lead  for  treatment  in  the 
refinery.  Refinery  products  were  3,281 
tons  of  refined  lead  and  379,683  oz.  of 
refined   silver. 
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New  Shippers  Send  Ore  to  Smelter 
at  Trail,  B.  C. 

A  number  of  new  names  appear  in 
the  latest  list  of  shippers  to  the  Trail 
smelter  of  the  Consolidated  Mining  and 
Smelting  Co.,  of  Canada.  While  some 
of  the  consignments  are  small,  the  list 
is  indicative  of  productive  activity. 
During  the  two-week  period  ending 
July  21,  receipts  were  as  follows: 

Name  of  Mine  Locality  Tons 

Black  Boar  Zwicky  B.  C.  5 

Black  Rock.     .  Northport      Wd.  44 

Etheopia Greenwood     B.C.  7 

Emerald  .  Salmo  B.C.  31 

Monarch  Field  B.C.  40 

Quilp  Republic  Wn.  322 

Republic  Republic         Wi  39 

Rosebery  Surprise New  Denver  B.C.  39 

Standard Silverton         B.C.  187 

Surprise  Republic         Wn.  263 

Gold  Hill Taghum  B.C.  8 

Northport  S.  &  R.  Co...     Northport       Wn.  40 

Bally  Beaverdell      B.  C.  34 

Silversmith Sandon  B.C.  437 

VanRoi  Silverton         B.C.  58 

White  Elephant  Ewings  Ldg.   B.C.  30 

Company  mines 11,085 

United  Verde  Settles  Smelter 
Smoke  Suit  at  Jerome 

A  smoke-damage  case  involving  in- 
jury to  bees  has  been  settled  at 
Jerome,  Arizona.  W.  E.  Woodward  sued 
the  United  Verde  Copper  Co.,  alleging 
that  smelter  fumes  had  caused  the 
death  of  many  bees  in  his  large  apiary. 
The  company  is-  said  to  have  purchased 
a  number  of  hives  in  Phoenix  and  to 
have  '.riven  the  bees  a  thorough  "smoke 
test."  As  a  result,  there  has  been  a 
settlement  outside  of  court.  The  com- 
pany soon  will  have  its  smoke  filtered 
in  a  new  Cottrell  plant. 


Small  Increase  in  July  Output 
of  Lake  Copper  Mines 

Calumet  &  Hecla  Benefits  by  Contract- 
ing   .Mining   and  Tramming — 
Other  Companies  Are 
Short   Handed 

Copper  output,  refined,  in  the  Lake 
district  in  July  is  estimated  at  9,750,000 
lb.,  or  250,000  lb.  more  than  in  June. 
Calumet  &  Hecla  and  Ahmeek  produced 
more  than  in  the  preceding  month, 
while  Copper  Range,  Quincy  and  Mo- 
hawk show  a  loss.  Isle  Royale  and 
Wolverine  held  their  own.  Properties 
falling  off  in  production  have  lost  a 
rable  number  of  underground 
men.  The  Calumet  &  Hecla  mines  have 
been  more  fortunate  in  their  labor  sup- 
ply in  their  respective  districts  and 
tonnage  underground  has  increased 
through  the  adoption  of  the  contract 
system  of  mining  and  tramming.  It  is 
estimated  Calumet  &  Hecla  produced 
4,000,000   11,.    in    July;    Ahmeek, 

iper  Range,  2,000,000;  Quincy, 
800,000;  Mohawk,  800,000;  Isle  Royale, 
">t>'>. i;   aiil   Wolverine,  300,000. 

Approximately    5,500    men    are    em- 
ployed  in  the  mines,  mills,  and  smel- 
ters   of    the    district,    or    one-third    the 
number   tin    the    payrolls    in    the   "i">o.|" 
years  when    16,000   to    17,000   were   em 
ployed.      The    Calumet    &    Herb 
has    3,200.      On    its    present    curtailed 
production  basis,  Calumet  &  Hi 
about  as  many  men  as  it  needs. 


Colorado  Coal  Mines  Help  Supply 
Eastern  Markets 

Measures  Are  Being  Taken  to  Prevent 
Profiteering  by  Producers 

Colorado  coal  mines  are  being  worked 
to  capacity  with  production  greatly  in 
excess  of  that  of  the  same  period  last 
year.  With  the  opening  on  July  28, 
of  the  Moffat  road  to  the  Routt  County 
fields,  where  production  has  ceased  for 
several  months  on  account  of  a  block- 
aded tunnel,  the  coal  output  was  in- 
creased by  about  100,000  tons  monthly. 
The  output  from  this  field  is  a  high- 
grade  bituminous  coal,  most  of  which 
is  being  shipped  to  Eastern  markets. 

A  "fair  price  coal  commission"  has 
been  appointed  by  Governor  Shoup  to 
set  a  reasonable  price  on  coal  at  the 
mine,  especially  that  produced  in  the 
northern  Colorado  fields.  The  appoint- 
ment of  the  commission  followed  an 
announcement  that  profiteering  by 
operators  would  not  be  tolerated,  and 
that  state  protection  for  the  mines 
would  be  withdrawn  if  operators  at- 
tempted to  fix  unreasonable  prices  for 
their  product. 


Rich  Strike  on  Big  Missouri  in 
British  Columbia  Reported 

Rich  silver  ore  has  been  opened  by 
Harry  Howison  and  A.  B.  Trites,  who 
recently  bonded  the  Big  Missouri  prop- 
erty in  the  Salmon  River  district  of 
British  Columbia.  Heretofore  numer- 
ous operators  have  prospected  the 
property  without  great  success. 

Where  Is  the  Ten-Day  Miner? 

Statistics  collected  in  Bisbee  by  the 
Copper  Queen  branch  of  the  Phelps 
Dodge  Corporation  show  that  40  per 
cent  of  its  employees  have  been  with 
the  company  more  than  ten  years,  that 
76.2  per  cent  are  married  and  that 
more  than  80  per  cent  are  citizens  of 
the  United  States.  Over  80  per  cent 
had  been  with  the  company  for  three 
or  more  years.  A  large  number  of  the 
men  own  their  homes,  some  of  them  se- 
cured through  the  assistance  of  the 
company.  These  figures  are  the  more 
striking  in  view  of  the  fact  that  Mex- 
icans form  a  large  part  of  the  surface 
forces  around  the  mines.  For  the  pres- 
ent at  least  the  ten-day  miner  seems  to 
be  avoiding  Arizona. 


News  from  Washington 

By  PAUL  WOOTON 
Special  Correspondent 

New  Coal  Mines  Will  Stimulate  Metal  Mining 

Alaskan  Railroad  Will  Construct  Branch  to  Healey  Coal  Deposits- 
Reasonable  Fuel  Prices  Will  Help  Industry  in  Territory 
Tributary  to  Fairbanks 


THE  Secretary  of  the  Interior  has 
authorized  the  immediate  construc- 
tion of  track  connections  between  the 
Alaska  Railroad  and  the  coal  mines  re- 
cently developed  on  the  Healey  River. 
By  constructing  a  spur  four  miles 
long,  cheap  fuel  will  be  made  available 
to  Fairbanks  and  the  mining  region 
tributary  to  it. 

The  successful  development  of  coal 
on  the  Healey  River  promises  to  stim- 
ulate mining  in  the  Fairbanks  region 
more  than  any  other  event  in  recent 
years.  Even  at  present,  without  track- 
age connections,  with  all  the  expense 
entailed  by  having  to  haul  the  coal 
four  miles  to  the  railroad,  unload  it 
at  the  Nenana  river,  ferry  it  across 
and  re-load  it  on  cars  on  the  other 
side  of  the  river,  this  coal  is  being 
laid  down  in  Fairbanks  at  $8  pel  ton 
With  the  completion  of  the  Nenana 
River  bridge  this  winter,  and  with  the 
e  tablishment  of  through  traflie,  Fair- 
banks will   have  all   the  advantages  of 

cheap    fuel. 

Until  the  Healey  River  coal  became 
available,  the  Fairbanks  district  was 
dependent   largely    upon    wood    for   its 

fuel.  Prices  last  winter  were  as  high 
as  $24  a  cord.  Even  the  largest  con- 
sumers paid  $11'  a  cord  0H  contracts. 
At  such  prices,  no  serious  efforts  were 
made  to  thaw  ground  or  even  to  op- 
erate the  dredges  on  a  large  scale.     The 


cost-of-power  factor  has  kept  out  of 
development  large  areas  of  promising 
placer  ground   of  moderate  value. 

The  coming  of  the  railroad  already 
has  cut  down  the  cost  of  miscellaneous 
supplies  at  Fairbanks  by  one-third. 
Now,  with  the  assurance  of  a  dependa- 
ble supply  of  satisfactory  fuel  it  will 
be  possible  to  undertake  both  lode  and 
placer  mining  on  a  scale  which  costs 
have  made  impossible  in  the  past. 

What  is  true  of  the  Fairbanks  dis- 
trict will  apply  in  different  degree  to 
all  points  along  the  inland  rivers,  since 
coal  can  be  delivered  by  barge  from 
Nenana  at  prices  much  below  what  has 
been  paid  previously.  This  year,  there 
is  no  boat  service  on  the  Tanana  River, 
because  the  White  Pass  line  has  with- 
drawn its  steamers.  Protests  have 
been  made  to  officials  at  Washington 
and  the  War  Department  is  working 
out  a  plan  to  furnish  temporary  serv- 
ice with  Army  steamers  now  in  Alaskan 
waters.  It  is  expected  that  by  next 
year  sonic  river  service  can  be  estab- 
lished which,  by  making  connection 
with  the  Alaskan  Railroad,  will  give 
Alaskan  miners  on  the  inland  waters 
joint  rail  and  water  freight  rates  from 
the  States,  such  as  are  now  enjoyed 
by    points    along    the    railroad    itself. 

Contract!  have  been  let  by  the  Healey 
Rival  Coal  Corporation  for  driving  a 
1,200-ft.   main   adit    which   will   open   a 
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series  of  coal  beds  which  vary  from 
7  to  46  ft.  in  thickness.  The  coal  is 
a  fair  grade  of  sub-bituminous  and  al- 
ready is  being  used  extensively  for 
railroad,  industrial,  and  domestic  use. 
Steam-boiler  tests  have  been  made  at 
Anchorage  by  John  A.  Davis,  of  the 
Bureau  of  Mines  staff,  which  show  an 
efficiency  equal  to  90  per  cent  of  the 
bituminous  coal  produced  in  the  Mat- 
anuska  field.  The  corporation  engaged 
in  the  mining  enterprise  is  being 
financed  and  conducted  by  local  men 
familiar  with  conditions  in  Alaska.  It 
only  has  been  appreciated  within  the 
last  year  that  this  coal,  which  occurs 
near  the  lignite  deposits  in  the  Nenana 
fields,  is  not  itself  a  lignite,  but  is  of 
a  distinctly  better  grade.  The  fail- 
ure to  recognize  its  quality  explains  the 
long  period  that  elapsed  before  develop- 
ment was  started. 


Federal  Income  From  Mineral 
Leases  Half  Million  Monthly 

Royalties  received  from  the  produc- 
tion of  minerals  on  leased  public  lands 
are  becoming  an  important  item  of  Fed- 
eral revenue,  according  to  the  U.  S. 
Bureau  of  Mines,  which  reports  receipts 
totaling  $5,766,507  to  June  30  from  the 
production  of  oil,  gas  and  gasoline  in 
the  states  of  Wyoming,  Montana,  and 
California.  Oil  and  gas  royalties  are 
now  being  reported  in  excess  of  half  a 
million  dollars  per  month,  receipts  for 
June  amounting  to  $565,199.  Of  this 
amount,  $295,147  is  credited  to  Wyom- 
ing, $250,297  is  credited  to  California, 
and  $19,755  to  Montana.  Royalties 
from  the  production  of  oil,  amounting 
to  $550,708,  constitute  the  bulk  of  the 
June  receipts. 

To  the  end  of  June,  7,889  oil  and  gas 
prospecting  permits  and  297  leases  had 
been  received  by  the  Bureau  of  Mines 
from  the  General  Land  Office.  There 
were  311  producing  oil  wells  on  Govern- 
ment leased  land,  and  seventy-two  wells 
were  being  drilled.  Coal  is  now  being 
produced  from  Government  land  in 
eight  states:  Washington,  Montana, 
Wyoming,  North  Dakota,  South  Dakota, 
Utah,  Colorado  and  New  Mexico.  Phos- 
phate is  being  produced  from  govern- 
ment lands  in  Idaho,  and  a  potash  lease 
has  been  issued  in  California. 


Mining  Companies  Seek  Reduced 

Freight  Rates  for  Arizona 

Copper 

Unreasonable  rates  on  copper  bullion 
from  Clarkdale,  Ariz.,  to  New  York  via 
rail,  and  also  between  Clarkdale  and 
Los  Angeles,  San  Pedro  and  East  San 
Pedro,  Cal.,  are  alleged  in  a  complaint 
filed  with  the  Interstate  Commerce 
Commission  by  the  United  Verde  Ex- 
tension Mining  Co.  of  Jerome,  Ariz. 
The  company  requests  the  establish 
ment  of  a  rate  of  $5  per  ton  for  do- 
mestic shipments  and  $4  per  ton  for 
export  shipments  from  Clarkdale  to  the 
California  points  from  which  the  metal 
will  be  shipped  through  the  Panama 
Canal. 


Production  of  Both  Gold  and 
Silver  Decreased  in  1921 

Despite  falling  production  costs,  and 
the  Pittman  price,  production  of  silver 
in  1921  was  2,309,132  ounces  less  than 
in  1920,  the  final  figures  show.  A  state- 
ment giving  the  final  figures  of  refin- 
ery production  of  gold  and  silver  in  the 
United  States  during  the  calendar  year 
of  1921  has  just  been  issued  by  the 
Bureau  of  the  Mint.  The  figures  are 
compiled  in  co-operation  with  the  U.  S. 
Geological  Survey.  The  value  of  gold 
production  in  1921  decreased  $1,119,- 
600  as  compared  with  1920.  The  coun- 
try's record  production  of  both  gold 
and  silver  occurred  in  1915.  In  that 
year,  gold  to  the  value  of  $101,035,700 
and  silver  to  the  extent  of  74,961,075 
fine  oz.  were  produced  from  American 
mines.  The  detailed  figures  of  the  1921 
production  are  as  follows: 

. Gold ,  Silver 

State  or  (a)  Ounces 

Territory  Ounces  Value  and  Value 

Alaska 386.927  $7,998,500  750,999 

Alabama 4  1 00  4 

Arizona...  160.498  3,317,800  2,509,200 

California 728,590  15,061,300  3,606,708 

Colorado  355,459  7,347,800  6,310,694 

Georgia 53  1,100  3 

Idaho...  26,229  542,200  7,200,319 

Uhnois                                       1,616 

}|ainc  »  200     

Michigan 316,551 

Missouri 63,470 

Montana 83,476  1,725.600  9,677,020 

Nevada 155,791  3,220,500  6,998,774 

New  Mexico...  9,824  203,100  579,374 

North  Carolina  82  1,700  13 

Oregon. ...  39,454  815,600  53,118 

Pennsylvania..  24  500  1,707 

South  Dakota..  315,550  6,523,000  1 1 1  670 

Tennessee 241  5,000  106,664 

Texas 116  2,400  548,827 

Utah 91,636  1,894,300  14,028,661 

Virginia..  29  600  8 

Washington  7.309  151,100  147,584 

\\  ynming 65 

Philippines  60,705  1,254,900  26,392 

2,422,006     $50,067,300     53,052.441 

(a)  Valued    at    $1    per   ounce,    provided   bv   tha  ■ 

Pittman  Act  of  April  23,  1918,  for  domestic  product 


Washington  Headquarters  Dis- 
continued by  A.  F.  of  L. 

The  American  Federation  of  Labor 
has  discontinued  its  mining  department, 
which  has  been  maintained  at  the  Wash- 
ington headquarters  for  special  con- 
sideration of  mining  matters.  James 
Lord,  who  has  been  president  of  the 
department,  has  taken  the  field  as  a 
labor  organizer  and  will  work  in  the 
Pacific  Coast  region.  It  is  said  the 
abolition  of  the  department  was  due  to 
a  large  extent  to  differences  which  have 
ar  sen  between  President  Gompers  of 
the  American  Federation  of  Labor  and 
John  L.  Lewis,  president  of  the  United 
Mine   Workers. 


Cut  in  Iron  Ore  Rates  Rejected 
by  I.  C.  C. 

Proposals  of  Eastern  trunk  line 
railroads  to  reduce  by  about  20  per 
cent  the  rates  on  iron  ore  coming  from 
the  Great  Lakes  water-line  to  steel 
plants  in  various  localities  were  re- 
jected recently  by  the  Interstate  Com- 
merce Commission.  The  commission 
held  that  the  reductions  were  out  of 
harmony  with  the  general  rate  situa- 
tion, in  that  iron  ore  as  a  commodity 


would  have  a  rate  level  below  that  of 
other  important  raw  materials.  The 
commission,  however,  allows  to  go  into 
effect  reductions  in  local  and  import 
rates  on  iron  ore  shipments  in  Eastern 
trunk  line  territory.  The  schedules  in- 
corporating the  lower  local  and  import 
rates  were  filed  to  become  effective 
April  1,  but  were  suspended  by  the 
commission.  The  recent  order  withdrew 
the  suspension  and  allowed  the  rates  to 
become  effective  Aug.  28. 


Noble  Electric  Steel  Co.  Awarded 

$41,256.33  by  War  Minerals 

Commissioner 

Subject  to  the  approval  of  the  Sec- 
retary of  the  Interior  the  War  Minerals 
Relief  Commissioner  has  recommended 
an  award  of  $41,256.33  in  favor  of  the 
Noble  Electric  Steel  Co.  and  $29,571.25 
in  favor  of  the  Western  Rock  Proper- 
ties Co.  Each  of  these  recommenda- 
tions was  influenced  by  the  recent 
opinion  of  the  Secretary  of  the  Interior 
affecting  the  offset  of  profits  from  a 
non-stimulated  mine  as  against  the 
losses  of  a  stimulated  one  in  charge  of 
the  same  owner. 

The  Ladd  manganese  mine  was  oper- 
ated by  the  Western  Rock  Properties 
Co.  prior  to  any  request  from  Govern- 
ment sources  for  war  minerals.  The 
extent  and  scope  of  its  operations  were 
not  increased  after  the  appeal  of  the 
Government  for  manganese.  For  that 
reason,  the  profits  of  that  operation  are 
not  being  taken  into  consideration  in 
computing  the  losses  incurred  on  the 
stimulated  activities. 


Arizona  Mining  Companies  Oppose 
Boulder  Dam  Project 

Arizona  mining  and  agricultural  in- 
terests are  making  protest  against  pas- 
sage of  the  Swing  bill,  proposing  a 
national  appropriation  of  $70,000,000 
for  construction  of  a  storage  and  power 
dam  at  Boulder  Canyon  on  the  Colo- 
rado River,  with  definition  of  rights  in 
which  it  is  claimed  that  California  is 
given  far  too  much.  Preference  gen- 
erally is  expressed  for  the  early  con- 
struction of  the  Girand  dam,  at  the 
mouth  of  Diamond  Creek  Canyon,  a 
project  that  is  backed  by  the  Calumc-r  & 
Arizona  and  other  large  mining  inter- 
ests that  are  large  consumers  of  power 
for  the  operation  of  mines,  smelters 
and  mills. 

The  Girand  project  already  has  been 
given  recognition  by  the  National 
Power  Board.  It  plans  development  of 
140,000  hp.  at  a  point  only  twenty-one 
miles  north  of  the  main  line  of  the 
Santa  Fe  railway  system.  Funds  are 
said  to  be  available  for  immediate  use 
and  promise  is  made  that  work  will  be 
started  within  sixty  days  if  Federal 
authority  be  given.  Statement  is  made 
that  the  project  is  essential  to  the  min- 
ing industry  in  that  it  will  permit  op- 
eration of  mines  and  reduction  works 
in  which  the  mounting  costs  of  power 
now  are  beginning  to  be  a  serious 
factor. 
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News  by  Mining  Districts 

London  Letter  look  for  mining  on  the  Rand  is  regarded                                CANADA 

Rhodesia    Broken    Hill    Produced    Lead  as  distinctly  more  hopeful,  the  reopen-                          British  Columbia 

,       ,.,_  ...     „   .     .,     „.     n-  ing    of    the    mine    is    not    an    improb-  ^T _ 

for  H,. lb;  Fair  Profit-Cm.  ab!e  event,  though,  naturally,  working  Nlckel  «■*■  **  Spend  §30,000  in 
derella  May  Reopen  ^.^  ^  be  *q^  ^  >  .g  not  an  Diamond  Drilling-Fluorspar  Mill 
By  W.  A.  Doman  easy  task  at  the  present  time  to  induce  Threatened  by  Fire 
London,  July  21— Since  the  Central  the  public  to  put  up  money,  especially  Hedley— The  mill  of  the  Hedley  Gold 
Mining  &  Investment  Corporation  took  as  the  finances  of  the  company  are  by  Mining  Co.  is  now  in  regular  operation, 
a  hand  in  the  affairs  of  the  Rhodesia  no  means  strong.  with  mine  output  nearing  normal.  Prior 
Broken  Hill  Development  Co.,  and  sup-  T  ,  ,  T  . .  to  the  shutdown,  about  two  years  ago, 
plied  it  with  funds  for  working  capital,  JOnanneSDUTg  seller  the  pr0perty,  known  as  the  Nickel  Plate 
the  company  has  certainly  gone  ahead,  Additional  Links  in  Cape-to-Cairo  Rail-  mine,  was  one  of  the  most  regular  pro- 
and  has  the  distinction  of  paying  divi-  Way  Are  Projected — New  Gold  ducers  and  dividend  payers  of  the 
dends  while  many  other  lead  companies  Discoveries  Reported  province,  the  total  profit  distribution  to 
experience  difficulty  in  carrying  on.  By  j0HN  WATS0N  date  being  approximately  $2,500,000. 
For  the  past  calendar  year  the  share-  ¥  ,  .  T  »■.«_!  *i.  **  is  understood  that  this  season's  de- 
holders  receive  10  per  cent.  Working  Johannesburg,  June  27-Dunng  the  vel  nt  campaign  will  involve  the 
expenses  are  high,  is  is  true,  but  when  past  week  the  following  dividends  have  riditure  of  $30  000  in  diamond 
there    is    a   distributable    balance,    this  b^esdeclared     by     g°ld-m»»ng     com"  drilling. 

matter   is  overlooked.     Last  year  43,-  Pames-                                     Rate  of                      Grand     Forks — Early     in    July,     the 

285    tons    of    ore    were    smelted,    pro-  Divi-     Dividend  mine  and  mill  crew  of  the  Rock  Candy 

ducing    18,122   tons   of   lead.      The    ex-  de°d  cPer    gPer   ^  mine>  the   Consolidated   M    &   s    Co  .g 

penses  amounted  to  £316,793,  of  which  Government  G.M.Aieas.     10      20        4s.      £1  fluorspar  property  on  the  north  fork  of 

£124,432    went    in    shipping,    etc.,    and  VanRynDeep. •■■■•■■•     >»      1°        *>■       £j  Kettle  River,  were  engaged  for  several 

£10,559   in   royalty.     The   average  cost  j0hanneibSg  ConsolV  in:  days   in  a   desperate  fight  to   save  the 

per  ton  of  lead  was  £17.46.     Pumping        vest  Co.        7}  Is  6d.      £l  mine  camps  and  miil  from  destruction 

,  .. •        _  Hand  Mines,  Ltd 38         zO  Is.  38.  ,  «  „ 

was    a    heavy    item     amounting    to    no  confirm  by  a  forest  fire. 

less  than  £2  26  per  ton  of  lead,  or  nearly  «  authorities,         Nelson-At    a    sheriffs    sale    of    the 

13  Per  cent  of  the  aggregate  expend.-  construction  of  the  mine   and   surface  property   of   Gibson 

ture      The     cementation     process   was  •         ^ojected  Congo.Nile  railroads  Mining   Co.,  held  here  on  July  21,  the 

used  freely   and  at  the  end  of  the  year  £  j              .     *,     ngar  future  entire  property  was  sold  to  a  number 

the  main  shaft  was  down   190  ft     and  ^    j^    .^^    discoveries    of  0f   Portland,    Ore.,    residents,   some   of 

No   2  shaft  119 1  ft.     For  the  first  half  rf          mineralized  areas  on  the  Congo-  whom   had  been  heavy  stockholders  in 

of  the  current  year,  the  production  of  N;le  ^.^  ^     iye  increased  interest  the  0ld  mining  company.   The  sale  price 

lead   was   11,134   tons,   so   that  on   the  projected  railway  extensions,  as  was   $76,000.     A   short  time   after  the 

average     the     output     is     cons.derably  they  ^  bridge  one  Qr  ^  q£  ^  great  sale  was  closed  word  was   reived  to 

ahead  ot  last  year.  breaks  remaining  in  the  Cape  to  Cairo  the  effect  that  all  the  surface  improve- 

An  agitat.on_m.ld,  it  is  true— is  pro-  ^            route  ments  had  been  wi     d  Qut  by  ft  forest 

ceeding  in  South  Africa  for  the  reopen-  The  location  q£  &  ngw            reef  neaj.  fire      The   Gibgon  mine   fa  gituated  on 

mg     of     the     Cinderella     Consolidated  Lakg  chrissi     Eastern  Transvaal   is  re.  Cariboo  Creek,  a  tributary  of  the  South 

Mines.    This  is  one  of  the  large  proper-  d           an              ienced    prospector>  Fork  of  Kaslo  Creek,  and  is  considered 

ties  on  the   East   Rand,  having   some-  n&med   _    R           who   hag   traced   ^  a  valuable  property,  a  limited  amount 

thing  like  2,300  mining  claims.     Previ-  feef     unbroken    for     15     miles;     from  of  development  having  opened  up  con- 

0US     to    the    war,    the    property    was  LiHeb          through  Spion  Kop,  Warbur-  siderable  ore  of  a  mixed  character,  with 

closed    down    owing    to    exhaustion    of  ton  and  Linysviei  t0  Ferniehaugh.     He  values   in   silver,   lead  and   zinc.     It   is 

funds,    and    subsequently    negotiations  believes  the  reef  extends  further.    Visi-  understood    that   the   new   owners    will 

took   place   between   the  company   and  He      ld  hag  been  found  and  one  g        le  start  operations  soon. 

the  East  Rand  Proprietary  Mines,  with  from   th(j  ^            aggayed   „  dwt    per                                   

a  view  to  coming  to  a  working  agree-  ton  u  .g  ,  to  form  a  svndicate  Ontario 
ment.  The  East  Rand  Proprietary  it-  and  commence  work  immediately  at  UnUm° 
self  is  none  too  flush  of  funds,  and  g  ■  K  Liiieburn  is  n  ml\es  from  Coniston— Early  in  the  morning  of 
consequently  nothing  has  been  arranged.  Lake  Chrissie  so  this  discovery  may  in-  July  24  the  cashiers  of  the  Mond 
Early  in  1916  George  Denny,  formerly  fluence  the  ro'ute  of  the  projeCted  Vail-  Nickel  Co.,  when  approaching  the  en- 
the  consulting  engineer,  who  had  been  w  trance  to  the  plant  here  with  the  semi- 
absent  from  the  Rand  for  about  ten  rpbe  reported  discovery  of  a  rich  gold  monthly  payroll  amounting  to  about 
years,  returned  and  spent  five  months  reef  about  80  miles  from  Keetmans-  $30,000  in  two  bags,  were  attached  by 
on  the  property,  and  gave  it  as  his  hoop,  Southwest  Africa  has  created  a  three  armed  bandits,  who  ordered  the 
opinion  that  the  main  reef  leader  in  wjde'  interest  throughout  the  Union,  cashiers  to  hand  over  the  money.  This 
the  north  section,  the  chief  gold  carry-  The  members  of  the  local  syndicate  they  refused  to  do  and  a  struggle  fol- 
ing  orebody  of  the  mine,  had  been  left  have  been  jnundated  with  inquiries  bv  lowed  during  which  the  hold-up  men 
unexposed  both  in  development  work  icttt.r  and  wire.  The  two  principal  secured  one  of  the  bags  with  which  they 
and  in  stopping  operations.  lie  further  holders  are  members  of  the  local  made  "If.  The  stolen  bag  contained 
;  that  as  the  result  of  his  fovea-  criminal  Investigation  Department  and  •'l>"ut  $3,000  in  small  bills  and  change, 
tigation,  the  gold  content  in  the  low  engaged  on  government  The  robbers  escaped. 

Of  the  property  is  unequalled  by  business    In   connection   with   the  shoot-          Renfrew      Joseph   Lftgree  reports  the 
anything  in  the  upper  levels.     Recalcu  ,,,,.  ,,, -,.,.,.,.,;„  Hottentots  nt  1'niais.  near  discovery  of  a  large  deposit  of  zinc  on 
lating  the  ore  reserves,  he  gave  what  Is,  Raman>B   |lllM  his  property  near  here.     A  short  cross- 
of  course,  the   position    today:  -pu.„  receivers  have  been  appointed  in  cut   uncovered  a  good  vein  assaying  30 
Full                      i  payable  ore — 466,500  London  for  the  Cape  Copper  Co.,  on  the  per    cent    zinc.      Another    opening    has 
(•raging  7.1   dwt.  of     Lloyds     Bank     City     Offices  been    made   on    the    same   vein    400   yd. 
ir  developed  payable  ore — 558,300  Nominees,  Ltd.,  which  is  a  large  holder  east,  which  assays  16  per  cent  on  Bur- 
tons, averaging   6.47  dwt.  enture      m    the   copper   company,  face.     This  property  contains  100  acres 

nt  Justice  Romer,  OH  June  21,  granted  the  and   is   situated    1J   miles  from  OpemgO 

'■-    136,( '  application    for    tl                       'ment   and  Station  on  line  of  ('.  P.  Ry.     A  trans- 

hava  been  substan-  gave    liberty    to    borrow    £600    limned!-  mission    line    tuns    across   the    property, 

tially   reduced    of   late,   and   as    tin-   OVt-  ately  to  pay  the  wages  of  employees.  and   electric   power   is   thus  available. 
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Quebec 

Johns-Manville  Company  Plans  Million- 
Dollar  Asbestos  Plant 
Danville — The  Canadian  Johns-Man- 
ville Co.  Ltd.,  will  erect  a  large  plant 
for  the  fabrication  of  asbestos  products. 
Hitherto  the  raw  asbestos  has  been 
shipped  to  the  United  States  to  be 
manufactured.  Construction  will  be 
commenced  immediately  and  the  plant, 
the  estimated  cost  of  which  is  over 
$1,000,000,  is  expected  to  be  completed 
in  about  six  months.  About  300  men 
will  be  employed  at  the  start.  The 
Johns  Manville  Co.  is  now  financing  the 
Bennett  Martin  property  at  Thetford 
Mines,  taking  over  the  entire  output  on 
an  option  to  purchase. 

MEXICO 

Moctezuma  Copper  Increases  Operations 
>Tacozari — The  Phelps-Dodge  Cor- 
poration will  start  a  second  unit  of  the 
Moctezuma  concentrator.  The  plant 
has  been  under  construction  for  two 
years.  Concentrate  is  to  be  sent  to 
Douglas. 

CALIFORNIA 
Walker   Mine   Is   Shipping   Concentrate 
to  Tooele — Many  Shafts  Seek  Ore 
in  Randsburg  Silver  District 
Special  Correspondence 
San   Francisco — The   Walker   Mining- 
Co.,  a  subsidiary  of  the  Anaconda  Cop- 
per Mining   Co.,   through   the   Interna- 
tional   Smelting    Co.,    is    shipping    100 
tons    of    copper    concentrate    per    day 
from    its    plant   near    Portola,    Plumas 
County,  to  the  International  smelter  at 
Tooele,  Utah.     This  is  to  be  augmented 
almost  immediately  by  daily  shipment 
of  crude  copper  ore  containing  gold. 

The  Engels  Copper  Mining  Co.  is  also 
shipping  copper  concentrate  to  the  Gar- 
field smelter.  The  presence  of  the  pre- 
cious metals  in  the  copper  ores  of 
Plumas  County  enables  these  companies 
to  operate  profitably,  whereas  most  of 
the  other  Califomian  copper  districts 
are  dormant. 

The  Gold  Leaf  mine  between  Redding 
and  Shasta,  and  the  Plumbago  mine 
near  Downieville,  Sierra  County,  are 
being  reopened;  underground  work  is 
being  resumed  at  the  City  of  Six  mine. 
The  Newtown  Mining  Co.,  operating 
on  the  Mulcahy  Ranch  property  near 
Grass  Valley  is  shipping  ore  to  the 
Selby  smelter  as  an  experiment  to  de- 
termine the  economic  practicability  of 
this  method  of  treatment. 

The  Randsburg  Silver  Mining  Co., 
which  purchased  a  group  of  claims  to 
the  northwest  of  the  "reef"  on  the  pro- 
jection of  the  north-south  veins  in  the 
California  Rand  Silver  mine,  is  cross- 
cutting  from  a  450-ft.  shaft  to  see  if 
these  continue  through  the  reef.  The 
same  company  also  has  a  group  of 
claims  northeast  of  the  California  Rand, 
on  which  a  number  of  lessees  are  work- 
ing, two  of  whom  have  shafts  down  over 
300  ft.  If  profitable  ore  is  found  in  the 
new  ground  the  discovery  will  assure  to 
the  California  Rand  company  large  ore 
reserves  on  the  extension  of  its  veins 
in  ground  still  unprospected.  Half  a 
dozen  companies  are  sinking  shafts  to 


the  northwest  of  the  reef,  one  of  whom, 
the  Montana-Mizpah,  went  through  400 
ft.  of  granite  before  entering  the  Fchist; 
they  have  cut,  in  the  shaft,  both  in  the 
granite  and  schist,  north-south  veins 
carrying  small  amounts  of  gold  and 
silver. 

Tuolumne — The  Hoff  Magnesite  Co. 
has  opened  at  Chinese  Camp,  a  deposit 
of  high-grade  magnesite.  It  was  sup- 
posed that  the  magnesite  veins  in  the 
Sierra  Nevada  were  small  but  develop- 


ARIZONA 
United    Verde    Ready    to    Start    Heap 
Leaching — United  Eastern 
Is  Milling  $15   Ore 
Jerome   —   The     United    Verde    has 
started  another  reverberatory  at  Clark- 
dale  and  has  added  150  men  to  its  pay- 
roll.     In   the    upper    surface    workings 
the  shovels  are  approaching  the  oldest 
of    the    mine    workings,    where     good 
smelting  ore  is  expected.     Mine  water 
has  been   turned   upon   the   first   5,000- 


Along  Copper  River  &  North  Western  Ry.  between  Cordova 
and  Kennecott,  in  Alaska 


ment  opened  a  15-ft.  ledge  of  high- 
grade  material  a  large  tonnage  of  which 
is  being  shipped  to  Oakland.  Analysis 
is  said  to  show  low  silica,  iron  and  lime, 
and  96  per  cent  magnesium  carbonate. 

ALASKA 

Kennecott  Copper  Increases  Output — 
Green  Butte  Being  Developed 
Kennecott — With  more  ore  in  sight 
than  at  any  time  in  the  history  of  the 
property,  and  with  plenty  of  promising 
ground  left  to  explore,  the  Kennecott 
Copper  Corporation  is  increasing  its 
output  as  rapidly  as  the  labor  supply 
will  permit.  The  properties  have  been 
put  into  the  best  possible  condition  to 
secure  maximum  of  output,  and  one 
large  stope  is  in  almost  solid  chalcocite. 
John  Phillips,  Jr.,  who  has  kept  an 
exploratory  force  in  Alaska  for  many 
years,  apparently  is  about  to  be  re- 
warded for  his  industry  and  persistence. 
He  has  opened  the  Green  Butte  prop- 
erty, near  the  Kennecott  mines,  and 
it  is  said  to  have  all  the  signs  of  de- 
veloping into  a  property  similar  to  the 
Kennecott,  the  Jumbo,  and  the  Mother 
Lode.  The  probability  of  early  pro- 
duction from  the  Green  Butte  makes 
brighter  the  prospects  of  the  Copper 
River  and  Northwestern  Railroad.  It 
will  be  recalled  that  at  the  time  this 
road  was  under  construction,  the  pro- 
ject was  widely  held  to  be  a  gigantic 
folly.  Since  its  completion,  the  road 
has  more  than  been  paid  for  by  the 
output  of  the  mine,  the  development  of 
which  it  made  possible. 


ton  ore   heap  preparatory  to   leaching. 

The  United  Verde  Extension  is  re- 
ported to  have  cut  a  new  lens  of  oxide 
ore  on  its  1,300  and  1,400  levels. 

The  Verde  Central  is  completing  its 
850  station,  cut  from  coppershot  schist, 
and  will  drift  along  the  contact.  The 
west-side  tunnel,  now  1,500  ft.  long, 
will  be  carried  500  ft.  farther. 

The  Dundee  Arizona,  under  W.  E. 
Defty,  is  continuing  development  of  its 
upper  carbonate  zone,  with  expecta- 
tion of  installing  a  leaching  plant  this 
fall. 

The  Verde  Jerome  is  now  under  man- 
agement of  William  Gohring,  formerly 
with  the  Copper  Queen.  A  new  sur- 
face plant  is  being  installed,  with  power 
from  the  lines  of  the  Arizona  Power 
Co.  A  sinking  pump  has  been  ordered 
and  the   shaft  is  to  be  deepened. 

Kingman — At  Oatman,  the  United 
Eastern  is  milling  about  10,000  tons 
of  $15  ore  per  month.  The  Tom  Reed 
mill  is  receiving  ore  from  the  Telluride, 
which  is  averaging  about  $50,  and 
which,  below  the  500  level,  is  said  to 
have  a  4-ft.  ledge  that  samples'  $133 
gold.  The  Gold  Ore  will  ship  to  the 
Tom  Reed  from  a  5-ft.  vein  on  the 
500  level,  the  ore  averaging  $15. 
United  Western  is  drilling  toward  the 
United  Eastern  vein  extension.  The 
Gold  Dust  is  reported  to  have  devel- 
oped ore  in  eight  drill  holes  from  the 
500  level  and  the  Oatman  Gold  to  have 
cut  rich  ore  in  a  500  level  drift. 

Gold  ore  is  being  taken  from  the 
Robinson-Sands     property     in     Secret 
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pass,  at  70  ft.  depth.  In  the  same 
section  a  small  mill  is  being  operated 
on  ore  from  the  Orphan  mine. 

On    Silver    Creek,   west    of    Oatman, 
sluicing    has    been  .s^rted,  on    gravel  22  t   ^  ^ 

brought    up    from    bed    rock,    whereon  *  Qntari        16M    t 

much    trouble    has     been     experienced     ^^^    g76     gilver  ,&     '  Coalition; 
from   water, 


UTAH 

Shipments    From    Both   Tintic   and 

Park    City    Districts    Increase 

Park  City — Shipments   for  the  week 


IDAHO 

Good  Ore  Found  Near  Hailey — Ponderay 

Property  Will  Be  Auctioned 

Adair — More  copper  stringers  have 
been  cut  by  the  long  tunnel  of  the 
Montana-Idaho  Copper  Co.,  which  work 
has  been  advanced  steadily  forward  for 
more  than  two  years.  The  bore  is 
believed  to  be  close  to  the  vein. 

Hailey — Assays  of  a  streak  of  high- 


«     a  857;  Judge,  Daly,  and  Daly  West,  831. 

Following  favorable  report by  A    A-  The'  B;    ^  Gajena  Mining  Co.  is  re. 
Hassan    Ed.  Olson  and  associates  have  *  work    Qn 

located  2.240  acres  of  placer  ground  on  P"1^"  &       ....  , 

r^",        ,     p-  __    _il_  thp  mouth  of  Bone    Sroup    of    claims    adjoining    the     grade  ore  struck  recently  on  the  prop- 

the  Grand  Canyon  Glen-Allen   in  the   eastern   part  of  the     erty  of  Colorado  Mining  &  Milling  Co., 

In  the  Katherine  property,  near  the  £amP 
Colorado    River,    water    in    the    lower 


levels  has  been  controlled  by  added 
pumps  and  sinking  has  been  resumed 
toward  the  700  level,  where  there  is 
to   be    extensive    lateral    development. 


A  stockholders'  meeting  will  be  show  190  oz.  silver,  52  pepr  cent  lead, 

held   Aug.  21  for   the   purpose  of  con-  and  $2  to  $4  in  gold.     The  strike  was 

sidering  changing  the  name  of  the  com-  made  next  to  the  hanging  wall  of  a  vein 

pany.      Park-Bingham    Mining    Co.    is  opened    up   by   a   crosscut    tunnel    only 


suggested  as  a  possible  name. 

Eureka — Tintic     shipments     for     the 

o^oitor-  week  ended  July  22  amount  to  149  cars. 

Bisbee — Siliceous     ore,    for     smelter  rtv>_»  n         i-j  j.  j     ia 

a              •     u  ■        tot™  «.«».   ™Q  faM  Shippers  were:   Chief   Consolidated,  42 

fluxing,  is  being   taken  from   one  iace  f"                                                D, 

o                >■      n:ii     „„™„,i     k,,    tv,o  cars:  Tintic  Standard,  33;  Iron  Blossom, 

on    Sacramento    Hill,    opened     by    the  '         jri*_i<oni       j       m 

au     *    innn   t„»,    o   ™«r,th  21;    Grand    Central,    12;    Colorado,    10; 

stripping.     About   4,000   tons   a  month  '                               >        »          .          • 

11    b     used       All    material    and   tim-  EaSle  &  Blue  Bel1-  8J  Victoria,  5;  Cen- 

ber    on    the    Higgins    property,    lately  tennial-Eureka,  4;  Mammoth,  4;  Swan-     the  entire  holdings  of  Ponderay  Minin* 

bonded   by   the    Phelps    Dodge    Corpor-  f  *-  3;  Gemini    2;  Alaska    1;  Sunbeam,     &     Smelting     Co.,     in     the     town     of 

ation,  has  been  taken  over  by  the  Cop-  ^  Tmt.c  Drain  Tunnel,  1;  Eureka  Mines,     Ponderay,  near  here,   together  with   a 

ner  Queen  branch  '  Yankee-  '■•     At  the  Iron   Blossom  a     small  steamer  and  a  number  of  mining 

Water    is   impeding   progress   on  the  promising  find  of  ore  has  been  made  in     claims   in  the   vicinity  of  Pend   Oreille. 
long    1,800-level    drift    that   is   to    con 


50  ft.  long.  The  property  is  three  miles 
from  Hailey;  it  is  planned  to  commence 
production. 

Sandpoint— Under  order  of  the  Dis- 
trict Court  of  the  Eighth  Judicial  Dis- 
trict of  Bonner  County,  Sheriff  William 
Kirkpatrick  will  dispose  of  by  auction 


new  ground. 


nect  the  Junction  and  Campbell  shafts 
of  the  Calumet  &  Arizona.  Pumping 
and  hoisting  ore  for  the  Campbell  sec- 
tion is  to  be  done  at  the  Junction. 

Development  has  been  resumed  on 
the  King  Copper  Co.'s  mines  in  the 
Chiricahua,  after  favorable  report  by 
C.  W.  Botsford. 

Shipments  of  silver  bullion  are  go- 
ing to  the  mint  from  several  small 
mills  at  Tombstone,  where  good  ex- 
traction is  reported  by  the  cyanide 
process. 

NEVADA 
United  Comstock  Construction  Is  Up 
to  Schedule 
Virginia  City  —Active  development 
work  is  being  carried  on  from  the  work- 
ings off  the  Hale  and  Norcross  tunnel 
of  the  Middle  Mines.  In  the  Savage 
ground,  nearly  900  ft.  north  of  the  tun- 
nel, the  east  crosscut  is  said   to  have 


Lake.  The  sale  is  scheduled  to  be  held 
at  Sandpoint  on  August  10  next,  and 
is  to  satisfy  the  claim  of  $59,938,  prin- 
cipal, and  $23,905.89  in  interest  and 
fees,  held  by  the  Union  Trust  Co.,  of 
Spokane.  The  company  has  not  been 
active  for  several  years  past. 

COLORADO 

Two  New  Companies  Start   Operations 
at    Leadville 

Cripple  Creek — The  bonanza  strike 
made  at  the  junction  of  the  No.  1  and 
per  cent  copper.  A  body  of  red  oxide  the  Lee  No.  5  veins  on  the  property  of 
ore  is  being  opened  on  the  125  ft.  level  the  Portland  Gold  Mining  Co.  in  July, 
of  the  same  shaft,  which  assays  1.67  oz.  has  been  explored  over  110  ft.  and  the 
gold,  36.54  oz.  silver,  and  12.80  per  high-grade  ore  continues  to  hold.  At 
cent  copper.  A  carload  will  be  ready  the  intersection  with  the  Strong  vein, 
for  shipment  in  a  week.  The  highest  which  was  cut  later  in  the  month,  ex- 
grade  copper  ore  ever  shipped  from  this  tremely  high-grade  ore  was  er.coun- 
district  has  come  from  this  shaft.  tered,  proving  a  large  area  of  ground. 

Schauber  &  Kurtz,  who  have  a  lease     Shipments  from  the  find  the  latter  part 
surface  ground  between  Nos.  2  and    of  the  month,  were  netting  more  than 


NEW  MEXICO 
New  High-Grade  Ore  Being  Opened  in 
Bonney     Mine — Last      Chance 
Rushes  Mill  Construction 
Lordsburg  — Lessees  are  making  new 
strikes  of  high-grade  ores  in  the  Bon- 
ney mine.     On  the  250  level  of  No.  1 
shaft,   Sholly  &   Reynolds'  have  opened 
a  4J-ft.  vein   of  sulphide.     A   fifty-ton 
car    of    this    ore    was    shipped    to    the 
El  Paso  smelter  on  July  25.    It  sampled 
0.56   oz.   gold,  7.96   oz.   silver  and   7 


been  in  good  ore  for  more  than  70  ft.     3    shaft,   have   encountered   high-grade    $30,000  a  week. 


In  the  Chollar-Potosi  ground,  750  ft 
south  of  the  tunnel,  an  east  crosscut 
is  said  to  be  in  good  ore.  No  definite 
data  are  available  regarding  any  new 
option  involving  the  Middle  Mines 
group,  but  rumors  persist  that  a  new 
deal  is  being  made,  and  that  it  includes 
not  only  the  Middle  Mines  trroup  but 
several  adjacent  groups  as  well. 

All  construction  work  on  the  2,500- 
tun  plant  of  the  United  Comstock  Mines 
Co.  is  up  to  schedule.  The  structural 
steel  work  on  the  cyanide  building 
-hould    be   completed    by    Augu 

I    part    of    the    machinery    is    in 
nd  the  mill  will  begin  to 

ronopah      In  spite  of  n  loss   of  two 


copper    oxides    carrying    about    $20    in  Leadville — The   Starr  Leasing  Co.   is 

precious    metals   at   a   depth    of   25  ft.  the    name    of   a    newly    organized    and 

The  vein  is  20  in.  wide.     A  carload  of  strongly    financed    organization    which 

this  ore  was  shipped  on  July  24  to  the  has  taken  over  a  large  acreage  in  the 

Copper  Queen  smelter  at  Douglas.  Ariz.  Leadville  Basin,   including  the  Thomp- 

These    strikes    are   all    in    new    ground  son.  Gow,  and  Starr  placers.     The  prop- 

and   in   no   way   effect   the   blocked   out  erty    will    be    operated    from    the   Cali- 

reSWve   ill   the   mine   (if  which   there   is  fornia  gulch  shaft  which  was  sunk  to  a 

I   to   be  45,000  tons   of  a  gross  depth  of  over  500  ft.,  but  has  been  in- 

if  $600,000.  active   for  twenty   yen-.     \V.  J.   Davis. 

The  Last  Chance  mine  is  pushing  who  has  been  connected  with  the  prop- 
work  on  the  mill  installation,  pre-  city  since  the  early  days,  is  In  charge 
paratory  to  milling  30.000  tons  of  silver  of  operations.  Other  well  known  min- 
orea  now  blocked  out.  This  averages  ing  men  back  of  the  enterprise  are 
10  oz.  silver;  it  was  blocked  out  in  .T.  W.  Collins,  and  J.  B.  MacDonald, 
less  than  a  year  by  the  late  Jack  White,  who   are   officials  of  the   Western   Zinc 

The  86   Mine  branch  of  the  Calumet  4  Oxide  Co. 


Ulining     Co      is     shipping    an  Another    new    enterprise,    backed    by 

fourth  and  fifth  the  district     average  of  7.600  tons  of  ore  monthly  to  Hortoi    Pope,  of  Denver.  M.  A.  Nich- 

prodUCt          for  the  first    fjfl                                             11  Itet  at    Douglas,  Ariz.  '      Bellini,   and    K.    L.   Hart- 

.luly  v.                 normal.    The  Tonopah        The  Inita  Copper  Co.  expects  to  have  well,  of  leadville.  and  J.  C.  Wood,  of 

|96,200  in  bullion,  the      its   experimental   concentrator   in   oper-  Colorado    Springs,    has    been    organized 

■:    181,000,    Weal    End      ation    in    about    ten    .lays.      Kd.    Daily,  to  unwater  the  New   Monarch   property 

and      the      Tonopah      Mining     formerly    assaya   at    the   86    Mine,   has  situated     on     the    north     slope    of    Big 

been   retained   to  complete  the   job.  Evans    Gulch. 
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WISCONSIN 

Better   Zinc   Market   Will    Open   Mines 

Unless  Coal  and  Rail  Strikes 

Interfere 

Platteville — Prices  for  zinc  ore  dur- 
ing the  month  of  July  have  steadily  in- 
creased, one  buyer  the  latter  part  of 
the  month  offering-  $39  per  ton  for  60 
per  cent  zinc  concentrates.  With  the 
market  showing  a  strong  upward  ten- 
dency, many  of  the  operators  who  have 
been  idle  for  about  two  years  are  con- 
sidering unwatering  their  properties 
and  getting  ready  for  operations. 
Should  the  coal  and  rail  strikes  be 
satisfactorily  settled  in  the  near  future, 
such  operators  as  the  Wisconsin  Zinc 
Co.,  Kistler-Stephens  Co.,  Frontier 
Mining  Co.,  Rodham  &  McQuiety  Co. 
and  the  Mineral  Point  Zinc  Co.,  having 
known  ore  deposits  ready  to  be  worked, 
will  be  operating  again  at  capacity. 
With  these  companies  again  producing, 
the  district  will  be  an  important  source 
in  supplying  the  demand  of  the 
smelters. 

The  Zinc  Hill  Mining  Co.  operating 
the  Big  Dick  mine  near  Cuba  City, 
has  opened  a  large  deposit  of  lead, 
and  expects  to  produce  about  forty 
tons  of  80  per  cent  lead  per  week.  This 
company  also  plans  to  start  erecting 
mills  and  equipment  on  several  bodies 
of  ore  drilled  out  in  1920.  Drilling 
shows  large  deposits  of  low-grade  zinc. 

The  Connecting  Link  mine  at  Cuba 
City  is  coming  in  strong,  and  at  the 
present  time  is  producing  100  tons  of 
35  per  cent  zinc  concentrate  per  week. 

The  Nightingale  mine  at  Leadmine 
continues  to  produce  150  tons  per  week 
of  low-grade  assaying  about  22  per 
cent  zinc. 

The  production  of  60  per  cent  zinc 
concentrate  for  the  month  reached 
1,500  tons.  As  this  production  was 
readily  disposed  of,  the  surplus  in  the 
district  remains  the  same  as  of  June 
30,  namely  4,000  tons.  There  is  no  sur- 
plus of  lead  in  the  district. 


MINNESOTA 

Lean  Ores  Are  Successfully  Washed  at 

Maroco  Mine 

Ironton — Clement  K.  Quinn  &  Co., 
operators  of  the  Mahnomen  mine,  have 
contracted  for  the  use  this'  season  of 
the  ore  concentrating  plant  of  the  Pitts- 
burgh Steel  Ore  Co.,  situated  at  the 
Rowe  mine  at  Riverton,  four  miles 
west,  and  are  now  running  the  output 
of  the  Mahnomen  open  pit  through  this 
plant  before  shipment.  The  ore  is 
treated  by  log  washing  and  crushing, 
and  it  is  stated  that  highly  satisfactory 
results'  are  being  obtained.  The 
Mahnomen  ships  a  soft  red  non-bes- 
semer  hematite  and  several  grades  of 
lumpy  manganiferous  ores.  Operation 
of  the  Rowe  mine  plant  was  abandoned 
by  the  owners  in  1918  when  mining 
methods  were  changed  from  open  pit 
to  underground  at  this  property.  All 
mining  ceased  in  1920. 

Trommald  — Encouraging  results  are 
being    obtained    at    the    Maroco    mine 


washing  plant,  the  first  experimental 
plant  for  treating  the  lean  wash  ores 
near  the  base  of  the  Cuyuna  iron  for- 
mation. It  is  reported  that  the  grade 
of  concentrate  secured  at  this  plant  is 
better  than  anticipated  and  that  an 
average  of  forty  cars  per  day  is  being 
shipped  from  the  plant.  The  plant  out- 
put represents  about  two-thirds  of  the 
mine  shipments,  the  remainder  being 
direct  shipping  ore  from  the  pit  oper- 
ation. The  property  is  operated  by  the 
Marquette  Ore  Co.  W.  B.  Pattison,  of 
Negaunee,  Mich.,  is  general  superin- 
tendent. 

The  Adbar  Development  Co.  (Robt. 
Adams  and  associates)  has  taken  under 
option  several  forties  in  Section  27, 
Township  47,  Range  29,  and  is  now  ex- 
ploring here  with  one  diamond  drill. 
The  property  lies  north  of  the  Clark 
mine,  a  manganiferous  iron  ore  prop- 
erty opened  up  by  Oneida  Mines  Co. 
in  1918,  but  subsequently  abandoned. 

JOPLIN-MIAMI   DISTRICT 

Royal      Mine     Will      Be      Reopened — 

Co-operation  Planned  to  Combat 

Coal  Shortage 

Joplin  — A  new  shaft  is  being  started 
by  F.  W.  Evans  on  the  Southern  Lead  & 
Zinc  Co.'s  property,  north  of  Picher, 
Okla.,  which  he  leased  some  months 
ago.  The  site  is  on  the  forty-acre  tract 
east  of  the  mill.  Drilling  has  proved 
up  an  orebody. 

J.  R.  Cole  reports  a  drill  strike  on 
what  is  known  as  the  Cemetery  lease, 
immediately  west  of  Baxter  Springs, 
Kan.,  which  adjoins  one  of  the  de- 
veloped properties  of  the  Chanute 
Spelter  Co.  The  ore  was  found  at  a 
depth  of  about  210  ft.  Full  develop- 
ment is  planned. 

The  United  Zinc  Smelting  Corpora- 
tion, in  which  Charles  M.  Schwab  has 
the  controlling  interest,  has  completed 
unwatering  its  Royal  mine,  near  Picher, 
and  will  place  the  property  in  operation 
immediately.  The  Manhattan  mine,  its 
other  property  in  this  field,  has  been 
in  steady  operation  for  some  months 
and  is  a  steady  producer.  H.  W.  Lohman, 
treasurer  of  the  company,  has  been  here 
from  New  York  for  several  days'  over- 
seeing the  preparations  for  the  starting 
of  the  Royal. 

Another  boost  for  the  zinc-roofing 
campaign  has  been  given  in  this  field 
by  announcement  of  the  Empire  District 
Electric  Co.  that  it  will  replace  a  tile 
roof  on  one  of  its  boiler  houses  at  River- 
ton,  Kan.,  with  a  corrugated  sheet-zinc 
roof.  The  building  is  180  by  90  ft.  and 
the  roof  will  take  about  18,000  sq.ft. 
of  zinc. 

Several  conferences  have  been  held 
among  operators  looking  toward  all 
possible  conservation  of  coal  and  elec- 
tric power  in  the  field,  provided  the  coal 
and  railroad  workers'  strikes  are  not 
settled  at  an  early  date.  It  is  expected 
that  a  good  many  of  the  mines  using 
electricity  will  operate  their  mills  on 
night  shift  for  a  while  at  least  to  help 
cut  down  the  peak  load  of  the  electric 
company. 


MICHIGAN 

The  Copper  Country 

Adequate  Coal  Supply  for  Winter  De- 
pends on   Duration   of   Strikes 

By  M.  W.  Youngs 

Houghton — Current  coal  shipments 
are  much  below  normal  and  most  of  the 
mines  face  a  shortage  next  winter  un- 
less there  is  a  change  in  the  strike 
situation  soon.  It  was  believed  during 
the  early  days  of  the  strike  that  this 
district  would  not  be  seriously  affected. 
Shipments  in  June,  however,  were  com- 
paratively small,  and  even  less  coal  has 
been  unloaded  in  July.  The  rail  strike 
has  complicated  matters  to  such  an  ex- 
tent that  doubts  now  are  entertained 
whether  sufficient  coal  will  be  brought 
in  to  last  the  mines,  mills,  and  smelters 
through  the  cold  weather. 

Even  on  the  present  basis'  of  oper- 
ations, 50  per  cent  of  normal,  the 
Calumet  &  Hecla  plants  are  four  or 
five  months  short  on  their  supply,  and 
other  companies  are  similarly  affected. 
Some  of  the  mine  managers  are  con- 
fident their  coal  needs  will  be  supplied, 
while  others  are  non-committal,  declar- 
ing all  depends  on  a  settlement  of  the 
coal  and  rail  strikes. 

Calumet  &  Hecla's  "subway"  haulage 
level,  8,100  ft.  underground,  in  the  con- 
glomerate department,  is  nearing  com- 
pletion, and  a  portion  of  it  is  being 
equipped  preparatory  to  use.  It  will  be 
but  a  short  time  before  No.  12  shaft, 
its  southern  terminal,  will  be  holed 
through,  and  only  a  small  amount  of 
drifting  remains  to  be  done.  The  level, 
which  will  be  used  entirely  for  haulage 
purposes,  will  be  7,800  ft.  long.  From 
it  sub-shafts  will  be  sunk  to  mine  the 
lode  at  greater  depth. 

Only  one  shaft,  the  Red  Jacket,  will 
be  used  for  hoisting,  and  that  shaft  is 
now  being  straightened  and  otherwise 
equipped  for  that  duty.  No.  12  shaft 
will  be  employed  for  supplies  and  the 
men.  The  intervening  shafts  above  the 
eighty-first  level  will  be  abandoned  so 
far  as'  hoisting  is  concerned.  The  result 
will  be  a  lowering  of  costs. 
Gogebic  Range 
Oliver  Company  Has  Five  Months'  Coal 
on  Gogebic  Range 

Ironwood — As  elsewhere,  the  coal 
and  railroad  strikes  are  now  causing 
some  concern.  As  to  coal  the  larger 
mines  have  supplies  to  last  them  sev- 
eral months,  the  Steel  &  Tube  Co.  has 
enough  for  about  eight  weeks,  and  the 
Oliver  Iron  Mining  Co.  has  enough  for 
five  months  or  more.  However,  they 
have  to  get  their  entire  winter's  supply 
before  navigation  closes,  and  if  the  coal 
mines  reopened  now  it  would  be  some 
weeks  before  coal  could  be  delivp-ied  to 
the  iron  mines  in  this  distinct. 

The  railroad  situation  is  more  serious 
at  present.  A  number  of  men  from  the 
engineering  and  administrative  offices 
in  Chicago  are  now  wooing.  jn  the  rail- 
road shops  at  Ashl?^  An  ore  train 
on  the  Soo  Line  v-£s  recently  wrecked 
and  seventeen  c?j£s  derailed,  due  prob- 
ably to  defectiv.e  coupiings. 

/ 
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Daily  Prices  of  Metals 


Copper,  N.  Y., 
net  refinery* 
Electrolytic 

Tin 

Lead 

Zinc 

July 

99  Per  Cent 

Strait! 

N.  Y. 

St.L. 

St.L. 

27 

13.625@13.75 

32.375 

32.875 

5.75 

5.40@5.425 

5.95@6.00 

28 

13.625@13.75 

32.25 

32.75 

5.75 

5.425 

6.00@6.10 

29 

13.625@13.75 

32.25 

32.75 

5.75 

5.425 

6.10 

31 

13.625@13.75 

32.25 

32.625 

5.75 

5.45 

6.15 

Aug.  1 

13  70@  13.75 

32.25 

32.625 

5.75@5.80 

5.45 

6.20 

2 

13.72S@13  75 

32.00 

32.25 

5 .  75@5 .  80 

5.45@5.47S 

6.20@6.25 

•Those  prices  correspond  to  the  following  quotations  for  copper  delivered:  July  27th 
to  31st,  13.S75@14c. ;  Aug.  1st.  13.95@14c.  ;   2nd,  13.975@14c. 

The  above  quotations  are  our  appraisal  of  the  average  of  the  major  markets  based 
generally  on  sales  as  made  and  reported  by  producers  and  agencies,  and  represent  to 
the  best  of  our  judgment  the  prevailing  values  of  the  metals  for  deliveries  constituting 
the  major  markets,  reduced  to  the  basis  of  New  York  cash,  except  where  St.  Louis 
is  the  normal  basing  point,  or  as  otherwise  noted.  All  prices  are  in  cents  per  pound. 
Copper  is  commonly  sold  "delivered."  which  means  that  the  seller  pays  the  freight  from 
the  refinery  to  the  buyer's  destination. 

Quotations  for  copper  are  for  ordinary  forms  of  wire  bars,  ingot  bars  and  cakes. 
For  ingots  an  extra  of  0.05c.  per  lb.  is  charged  and  there  are  other  extras  for  other 
•hapes.     Cathodes  are  sold  at  a  discount  of  0.125c.  per  lb. 

Quotations  for  zinc  are  for  ordinary  Prime  Western  brands.  Tin  Is  quoted  on  the 
basis  ot  spot  American  tin,  99  per  cent  grade,  and  spot  Straits  tin.  Quotations  for  lead 
reflect  prices  obtained  for  common  lead,  and  do  not  include  grades  on  which  a  premium 
la  asked. 


London 


Copper 

Zin 

July 

Standard 

Electro- 

lytio 

Spot 

3M 

Spot 

3M 

Spot 

2S| 
25! 
25f 
25* 
25f 

3M 

Spot 

30} 
30| 
31} 
31} 
31! 

3M 

27 

28 

31 

Aug.  1 

2 

63| 
631 
641 
64 1 
6S| 

631 
64| 

64^ 
64  J 
653 

70* 

704 
71 
71 
71 

162  J 
1614 
1624 
162! 

15'' I 

162| 
1614 
1624 
1621 

159J 

24| 
24f 
24| 
24i 
244 

29! 
29J 
30! 
30J 
31} 

Thu  above  table  gives  the  closing  quotations  on  the  London  Metal   Exchange, 
prices  In  pounds  sterling  per  ton  of  2,240  lb. 


Silver  and  Sterling  Exchange 


Sterling 
F.iohange 
"Cheekj" 

Silver 

July 
and 
Aug. 

Sterling 
Exchange 
"Checka" 

Silver 

July 

New  York 

Domes  tic 

Origin 

New  York 
Foreign 
Origin 

Ix)ndon 

New  York 

Domeatio 

Origin 

New  York 
Foreign 
Origin 

London 

27 
28 
29 

4444 
444} 
444 

99J 

99! 
99| 

69! 
69! 

69} 

35! 
35} 
35! 

31 
1 

2 

4434 

444 

443J 

991 
99! 
99! 

694 
694 
694 

35} 
35} 
35} 

New  York  quotations  are  as  reported  by  Handy  &  Harman  and  are  In  cents  per 
troy  ounce  of  bar  silver,  999  fine.  London  quotations  are  in  pence  per  troy  ounce  of 
sterling  silver,  925  fine.  Sterling  quotations  represent  the  demand  market  In  the  fore- 
noon.    Cables  command  three-eighth*  of  a  cant  premium. 


Metal  Markets 

New  York,  Aug.  2,  1922 

The  week  has  been  quiet  in  the  non- 
ferrous   metal   markets   so   far   as  cop- 
per  and   tin  are   concerned,      /-inc   and 
pecially  line,  which 

continuvt'  'ts  spectacular  rise,  each  day 
creatine;  a    new  high  record  for  the  year. 

Copper 

Sales  have\been  light,  and  the  mar- 
ket on  '  ■  little  better 
than  dull.     Foretell  buying  has  picked 
umptinn 
remains  the  mainstay  to  prices.     Sales 


earlier  in  the  week  were  divided  be- 
tween 1.1  J  and  a  14c.  delivered  basis. 
Producers  generally  quoted  14c.  and  oc- 
casionally lost  sales  at  that  price.  Since 
Monday,  however,  it  has  become  diffi- 
cult to  procure  any  metal  below  14c, 
and  practically  all  business  has  been 
done  on  that  basis.  It  is  doubtful 
whether  any  but  a  relatively  small 
amount  of  copper  can  be  had  today 
below  ll<'.  Nearly  all  producers  are 
in  a  comfortable  position  so  far  as 
talei  go.    One  reports  thai  bit  buaineai 

for  July  was  better  than  that  of  June, 

which   was  a   good   month.     They  can 

ire   afford    to   wait   until    buying 


Average  Metal  Prices  for  July 

Copper: 

New  York  Electrolytic 13.654 

London    Standard    63.137 

London  Electrolytic 70.321 

Lead: 

New  York   5.729 

St.   Louis    5.447 

London    24.869 

Silver: 

New  York,  foreign 70.245 

New  York,  domestic 99.625 

London    35.644 

Sterling   Exchange    444.165 

Zinc: 

St.  Louis    5.694 

London    29.042 

Tin: 

99    per    cent 31.025 

Straits    31.733 

London    156.149 

Antimony     5.091 

Quicksilver     55.000 

Platinum     90.180 

becomes  a  little  more  active.  The  cop- 
per manufacturing  centers  are  reported 
to  be  many  weeks  behind  in  their  or- 
ders and  having  trouble  in  obtaining  a 
satisfactory  number  of  workers.  Sales 
of  copper  have  been  made  for  delivery 
as  far  ahead  as  December  on  the  same 
basis  as  that  for  prompt  shipment. 

Export  business  has  been  well  di- 
versified, all  the  important  European 
purchasers  being  in  the  market.  Sales 
were  light  but  better  than  last  week. 
The  Orient  is  still  closed  to  American 
copper  because  of  a  high  tariff. 
European  prices  continue  to  range  be- 
tween 14.10  and  14.25c,  c.i.f. 

Lead 

The  official  contract  price  of  the 
American  Smelting  &  Refining  Co.  con- 
tinues  at    5.75c.   per  lb.   New  York. 

The  lead  market  continues  to  be  ac- 
tive, and  sales  of  several  producers 
were  heavy.  The  demand  for  lead  has 
not  been  confined  to  any  particular  sec- 
tion of  the  country,  and  both  Middle 
Western  ami  Eastern  business  has  been 
good.  In  New  York  the  bulk  of  the 
business  was  done  on  a  5.75c.  basis. 
The  lots  which  were  available  last  week 
ic  and  5.70c.  have  entirely  dis- 
appears! In  fact,  demand  has  been  so 
sat  ist'ac  toi  >  and  producers  so  well  sold 
of  metal  that  yesterday  and  today  sales 
were  made  at  5.775c.  and  5.80c.  in  large 
quantities.  A  consumer  might  experi- 
ence (Treat  difficulty  in  procuring  lead 
at  5.76c.  in  the  existing  market.  It 
would  appear  that  consumers  are  carry- 
ing only  moderate  stocks  at  their 
plants. 
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Zinc 

The  zinc  market  has  been  no  excep- 
tion to  the  rule  that  a  rising  market 
induces  buying,  for  sales  have  been 
brisk  and  at  prices  that  have  increased 
every  day.  The  market  is  now  well 
above  6c,  with  6.25c.  asked  and  ob- 
tained by  at  least  one  producer.  The 
market  shows  no  tendency  to  remain  at 
its  present  levels,  and  higher  prices  are 
looked  for.  A  shortage  of  zinc  in  view 
of  the  strong  demand  seems  imminent. 
European  consumption  of  zinc  is  also 
excellent,  but  the  London  and  New  York 
markets  are  too  close  together  to  per- 
mit of  exportations  being  profitably 
made.  There  is  no  disposition  on  the 
part  of  producers  to  quote  the  forward 
market.  High-grade  zinc,  for  which  a 
good  demand  continues,  has  advanced  in 
price  from  63  to  7c.  per  lb.  New  York, 
with  a  freight  allowance  of  30  points 
per  100  lb. 

Tin 

The  market  has  been  lifeless.  The 
largest  consumers,  the  tin-plate  manu- 
facturers, have  remained  out  of  the 
market  because  of  a  fuel  shortage.  A 
premium  continues  for  spot  99  per  cent 
tin,  and  quotations  are  largely  nominal. 
Straits  tin  for  forward  delivery  com- 
mands the  same  price  as  prompt  tin. 

Arrivals  of  tin  in  long  tons:  July  27, 
China,  75;  28th,  London,  100;  31st, 
Straits,  325;  total  for  July,  Atlantic 
and   Pacific   ports,   5,835  tons. 

Gold 

Gold  in  London:  July  27th,  92s.  8d.; 
28th,  31st  and  Aug.  1st,  holiday;  2d., 
92s.  9d. 

A  circulation  statement  of  the  Treas- 
ury Department  as  of  July  1,  1922, 
shows  the  following  stock  of  money  in 
the  United  States:  Gold  coin  and  bul- 
lion, $3,785,520,512;  gold  certificates, 
$695,000,489;  standard  silver  dollars, 
$381,176,851;  silver  certificates,  $304,- 
066,593;  Treasury  notes  of  1890, 
$1,510,543;  subsidiary  silver,  $271,- 
464,942;  United  States  notes,  $346,- 
681,016;  Federal  Reserve  notes,  $2,555,- 
061,660;  Federal  Reserve  bank  notes, 
$80,495,400;  national  bank  notes,  $758,- 
202,027;  total,  $8,178,602,408  or  $39.87 
per  capita. 

Foreign  Exchange 

The  feature  of  the  foreign  exchange 
market  has  been  the  setting  of  a  new 
low  record  for  the  mark.  On  Tues- 
day, Aug.  1,  francs  were  8.17c;  lire, 
4.53c;  marks,  0.1495c;  Canadian  ex- 
change  -fs   per   cent   discount. 

Silver 

The  market  continues  dull  and  fea- 
tureless, with  the  demand  for  San  Fran- 
cisco silver  limited.  There  has  been  a 
little  inquiry  for  prompt  New  York  de- 
livery, which  has  held  the  price  steady, 
but  the  strength  of  the  market  is  on 
account  of  scarcity  of  offerings'  rather 
than  on  broad  demand. 

Mexican  Dollars — July  27,  53 J;  28, 
53};  29,  531;  31,  531;  Aug.  1, 
531;  2d,  531c 


Other  Metals 

Quotations  cover  large  wholesale  lots,  f.o.b. 
New    York,    unless   otherwise    specified. 

Aluminum — 20.10c.  per  lb.  for  99  per 
cent  grade;  19.10c.  for  98@99  per  cent; 
18c  for  94@98  per  cent.  Outside  mar- 
ket nominal  at  17.75@18.25c  for  98@ 
99  per  cent  virgin  grades. 

Antimony  —  Chinese  and  Japanese 
brands,  5.25c;  firm.  W.  C.  C,  6@6.25c 
Cookson's  "C"  grade,  spot,  7@7.5c 
Chinese  needle  antimony,  lump,  nomi- 
nal, 3.75@4.25c  per  lb.  Standard  pow- 
dered needle  antimony  (200  mesh),  nom- 
inal at  5}c  per  lb.  White  antimony 
oxide,  Chinese,  guaranteed  99  per  cent 
Sb,0,,  6.75@7c 

Bismuth— $2@$2.10  per  lb. 

Cadmium— $1.20@$1.25   per  lb. 

Cobalt— Metal,  $3@$3.25  per  lb.; 
black  oxide,  $2  per  lb.  in  bbls. 

Iridium— $180@$185  in  New  York. 
One  Middle  Western  dealer  quotes  $160. 

Magnesium — Sticks,  11  in.,  99.9  per 
cent,  $1.25  per  lb. 

'Molybdenum  Metal — In  rod  or  wire 
form,  99.9  per  cent  pure,  $32@$40  per 
lb.,  according  to  gage.  Powder,  95  per 
cent,  $5  per  lb. 

Monel  Metal  — Shot,  32c;  blocks, 
32c  per  lb.,  f.o.b.  Bayonne,  N.  J. 

Nickel — Standard  market,  ingot  and 
shot,  36c;  electrolytic,  39c  Outside 
market  quiet  at  31@33c  per  lb. 

Osmium  —  No  quotation  reported. 
Recently  $70  per  troy  oz. 

Palladium — $55  per  oz. 

Platinum — $93  per  oz. 

Quicksilver — $55  per  75-lb.  flask,  San 
Francisco   wires   $54.     Strong. 

'Rhodium — $100@$115    per   troy    oz. 

'Selenium — Black  powdered,  amor- 
phous, 99.5  per  cent  pure,  $1.75@$1.85 
per  lb. 

'Thallium  Metal — Ingot,  99  per  cent 
pure,  $20  per  lb. 

'Tungsten  Metal — Powder,  97  to  98 
per  cent,  45@60c  per  lb.  contained 
tungsten. 

Metallic  Ores 

Chrome  Ore  —  Many  inquiries,  but 
prices  on  imported  material  considered 
too  high.  Indian  ore,  $18.50  per  ton. 
Refractory  ore,  $15. 

Iron  Ore — Lake  Superior  ores,  per 
long  ton,  Lower  Lake  ports:  Old  Range 
bessemer,  55  per  cent  iron,  $5.95;  Me- 
sabi  bessemer,  55  per  cent  iron,  $5.70; 
Old  Range  non-bessemer,  511  per  cent 
iron,  $5.20;  Mesabi  non-bessemer,  511 
per  cent  iron,  $5.05. 

Magnetite  Ore — F.o.b.  Port  Henry, 
N.  Y.:  Old  bed  21  furnace,  $4.50  per 
long  ton;  old  bed  concentrates,  63  per 
cent,  $5.25;  Harmony,  cobbed,  63  per 
cent,  $5.25;  new  bed  low  phosphorus, 
65  per  cent,  $7.50. 

Manganese  Ore — 29c  per  long  ton 
unit,  seaport. 

Molybdenum  Ore — 45@50c.  per  lb.  of 
MoSs,  for  85  per  cent  Mo&>  concen- 
trates. 


Tantalum  Ore — Hand-sorted  ore,  70 
per  cent  combined  columbite-tantalite, 
40c  per  lb.,  South  Dakota. 

'Titanium  Ores — Ilmenite  52  per 
cent  TiO„,  lj@2c  per  lb.  for  ore.  Ru- 
tile,  96  per  cent  Ti02,  8@10c  per  lb.  for 
ore,  with  concessions  on  large  lots  or 
contracts. 

Tungsten  Ore — Chinese  ore,  $3@$3.50 
per  long  ton  unit  of  W03. 

Uranium  Ore  (Carnotite) — Ore  con- 
taining from  2  to  21  per  cent  U>08, 
$3.50  per  lb.  of  contained  U,Os. 

Vanadium  Ore — No  quotation.  Re- 
cently $1  per  lb.  of  V203  content. 

Zircon  —  Zirconium  silicate,  f.o.b. 
Pablo,  Fla.,  4J@13c.  per  lb. 

Zinc  and  Lead  Ore  Markets 

Joplin,  Mo.,  July  29. — Zinc  blende  per 
ton,  high,  $37.45;  basis  60  per  cent  zinc, 
premium,  $37@$37.50;  Prime  Western, 
$36;  fines  and  slimes,  $34@$33;  aver- 
age settling  price,  all  grades  of  blende, 
$33.92. 

Lead,  high,  $81.60;  basis  80  per  cent 
lead,  $78.50;  average  settling  price,  all 
grades  of  lead,  $79.87  per  ton. 

Shipments  for  the  week:  Blende, 
9,273;  lead,  1,761  tons.  Value,  all  ores 
the  week,  $455,190.  Shipments  for 
seven  months:  Blende,  271,375,  cala- 
mine, 866;  lead,  53,986  tons.  Value,  all 
ores  seven  months,  $11,668,560. 

Sellers  held  up  sales  until  after  3 
o'clock  today,  until  buyers  compromised 
on  a  basis.  Sellers  were  asking  $38 
premium  and  $37  Prime  Western.  Buy- 
ers had  offered  only  $36  premium  and 
$35  Prime  Western.  Buyers  asserted 
there  was'  little  need  of  purchasing  ore 
with  the  rail  strike  holding  up  ship- 
ments, and  only  6,400  tons  was  bought. 

Platteville,  Wis.,  July  29.— Blende, 
basis  60  per  cent  zinc,  $38  per  ton. 
Lead,  basis  80  per  cent  lead,  $78  per 
ton.  Shipments  for  the  week:  Blende, 
266;  lead,  35  tons.  Shipments'  for  the 
year:  Blende,  9,148;  lead,  1,129  tons. 
Shipments  during  the  week  to  sepa- 
rating plants,  837  tons  blende. 

Non-Metallic  Minerals 
Asbestos — No.  1  crude,  $700@$750 
per  ton,  f.o.b.  Quebec  mines;  No.  2, 
$350@$450;  long  spinning  fibre,  $200@ 
$300;  spinning  fibre,  $175@$300; 
shingle  stock,  $65@$100;  paper  stock, 
$27.50@$35;  cement  stock,  $14@$17; 
floats  and  shorts,  $8. 

Barytes — Washed  crude  ore,  92  per 
cent  BaSO<  guaranteed,  $8  per  long 
ton,  Georgia;  $9,  New  York.  Ground, 
off-color,  No.  1  grade,  $20,  New  York; 
No.  2,  $15. 

Bauxite — American,  crushed  and 
dried,  $6@$9  per  gross  ton;  pulverized 
and  dried,  $12@$14  per  gross  ton; 
calcined,  $22@$25  per  gross  ton,  all 
f.o.b.  shipping  points.  Foreign  bauxite 
offered  at  $5@$8  per  metric  ton,  c.i.f. 
Atlantic  ports,  depending  upon  grade. 
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Borax— Granulated  and  refined,  crys- 
tals or  powdered,  in  bags,  carloads,  51c. 
per  lb.;  in  bbls.,  51c.  Boric  acid,  lie. 
Chalk — English,  extra  light,  5c.  Do- 
mestic light,  41@41c;  heavy,  31@33c 
per  lb.,  all  f.o.b.  New  York. 

China  Clay  (Kaolin)— Crude,  $6@ 
$8;  washed,  $8@$9;  powdered,  $12@ 
$20;  bags  extra,  per  net  ton,  f.o.b. 
mines,  Georgia;  powdered  clay,  $13@ 
$20,  f.o.b.  Virginia  points.  Imported 
lump,  $13@$18,  f.o.b.  American  ports; 
powdered,  $35@$45,  f.o.b.,  New  York. 
1A  grade,  refined,  $13.50  per  ton,  Dela- 
ware. 

Emery  —  Turkish  and  Greek  manu- 
factured emery,  6@8c.  per  lb.  Ameri- 
can, 4@6c.  Inferior  grades,  31c,  f.o.b. 
New  England  points. 

Feldspar — No.  1  pottery  grade,  $6.50 
<5)$7.50  per  long  ton;  soap  grade,  $7, 
f.o.b.  North  Carolina  points.  Ground 
to  140  mesh,  $16.50  per  ton;  40  to  100 
mesh,  $10,  f.o.b.  mill.  Maine  producer 
reports  pottery  grade  at  $18.  Canadian 
$20,  f.o.b.  cars  at  mill. 

Fluorspar— Gravel,  $17.50@$20  per 
ton,  f.o.b.  mines  in  Middle  West.  Acid, 
$40@$45  in  bulk.  For  enameling  and 
glass  uses,  $35@$40.  Imported  acid 
grades,  $21,  f.o.b.     Atlantic  seaboard. 

Fuller's  Earth— 16  to  30  mesh,  $17 
per  ton;  30  to  60  mesh,  $20;  60  to  100 
mesh,  $18;  100  mesh  and  finer,  $10; 
f.o.b.  Florida  mines. 

Graphite — Ceylon  lump,  first  quality, 
5@51c  per  lb.;  chip,  4@41c;  dust,  31 
@31c  Mexican  crude  amorphous, 
$15@$35.     Market  dull. 

Gypsum — Crushed  rock,  $3  per  ton 
in  most  states.  Ground,  $3.50@$4, 
f.o.b.  shipping  points. 
Kaolin— See  China  Clay. 
Limestone— Crushed,  New  York  State 
shipping  points,  1  in.  and  larger,  $1.10 
@$1.35  per  net  ton.  Agricultural  lime- 
stone, $2.50@$3  net  ton,  f.o.b.  eastern 
shipping  points. 

Magnesite— Crude,  $8@$12  per  ton. 
High-grade  caustic  calcined,  lump 
form,  $30@$45  per  ton.  Plastic  cal- 
cined, $45@$50  in  bbls.,  carload  lots, 
f.o.b.  California  points.  Atlantic  sea- 
board, $60. 

Dead-Burned  —  $33     per     net     ton, 
rhewelah,    Wash.;    $58@$64,    Chester, 
Pa.      Austrian     grains,    $30     per    ton, 
f.o.b.    Baltimore.      (Magnesite    brick- 
See  Refractori<     I     Industry  on  P 
Coast    inactive.      Prices    "f    Am 
niinal. 
Mica      India      Mock      mica,      slightly 
stained,    per    lb.;    No.    6,    8Bc.;    No.    5, 
$1.25;  No.  4,  $2.25;  No.  3,  $2.90;  No.  2, 
$4-    No.    1,   $5.20.     Clear  block:   No.   6, 
50c.;    No.    :>,   $1.7:.:    No.    I.   $:'>;    No.   ::. 
$r>;   No.  1,  $7.50;  Al,  $9; 
group  ■  per  grade,  |90@$200per 

g  upon  quantity  i 
$25(5>$70,   all   f.O.b.    New 
ground  mica,  Ifl 

lb.,    f.o.b.    Virginia 

nts. 

'Mooaxite    -Minimum      6      per     cent 
Thn  ,  |  r  lb. 


Phosphate  Rock — Per  long  ton,  Flor- 
ida ports,  pebble  grade,  for  export:  77 
per  cent  tricalcium  phosphate,  $7.50 
($8.50  for  hard  rock) ;  75  per  cent,  $6.50; 
70  per  cent,  $4.50;  68@66  per  cent, 
$4.25.  72  per  cent  B.  P.  L.,  $6.50  per 
long  ton,  Tennessee. 

Pumice  Stone — Imported  lump,  3@ 
40c.  per  lb.;  domestic  lump,  5c;  ground, 
5@6c,  all  f.o.b.  New  York. 

Pyrites — In  boulder  form,  $7  per 
long  ton,  f.o.b.  Massachusetts;  concen- 
trates, $9  per  long  ton. 

Silica— Glass  sand,  generally  $1.75@ 
$2.50  per  ton,  f.o.b.  shipping  point; 
sand-blast  material,  $2.50@$5.  Ground 
250  to  450  mesh,  $17@$40,  f.o.b.  mills. 

Sulphur— $16@$18  per  ton  for  do- 
mestic, f.o.b.  Texas  and  Louisiana 
mines;  $18@$20  for  export,  f.a.s.  New 
York. 

Talc — 200  to  300  mesh,  including  con- 
tainers, $13.50@$14.75,  f.o.b.  New 
York  state  mills;  20  to  50  mesh,  $7.50; 
150  to  200  mesh,  $9@$14  per  ton,  f.o.b 
Vermont  points;  $1  extra  for  bags;  200 
mesh,  $18;  300  mesh,  $25,  f.o.b.  Cali- 
fornia points.  Powdered  talc  in  Geor- 
gia, $8.25@$11  per  ton.     Demand  fair. 


Mineral  Products 
Arsenious   Oxide    (White   Arsenic)  — 
7.50c.  per  lb. 

Copper      Sulphate— Large      crystals, 
6.25c.  per  lb.    Prompt  shipment  scarce. 
Potassium    Sulphate  —  Powder,    do- 
mestic, $1  per  unit,  basis  90  per  cent, 
f.o.b.  New  York. 

Sodium  Nitrate— $2.50  per  100  lb.,  ex 
vessel  Atlantic  ports. 

Sodium  Sulphate— $20@$25  per  ton, 
New  York. 

Ferro-Alloys 
Ferrocerium — Per  lb.,  $12@$15. 
Ferrochrome — 1  to  2  per  cent  carbon, 
25c   per  lb.;   4  to  6  per  cent  carbon, 
101c  per  lb. 

Ferromanganese  —  Domestic,  78@82 
per  cent,  $67.50  per  gross  ton,  f.o.b. 
furnace.  English,  $67.50,  c.i.f.  Atlantic 
seaports.  Spiegeleisen  19@21  per  cent, 
$36,  f.o.b.  furnace;  16@19  per  cent,  $35. 
Ferromolybdenum— $2@$2.50  per  lb. 
of  contained  molybdenum  for  50  to  55 
per  cent  grades. 

lYrrosilicon — 10  to  15  per  cent,  $38 
@$40  per  gross  ton,  f.o.b.  works;  50  per 
cent,  $58@$60;  75  per  cent,  $115@$120. 

I  errotitanium— For  15  to  18  p 
material,  $200@$225  per  ton,  f.o.b.  Ni- 
agara Falls,  N.  Y. 

lYrrotungsten  —  Domestic,  70  to  80 

nt  W,  46<g>50c.   per   Hi.   of  con- 

W,   f ....)..   works.      Improving. 

I'Yrro-urnnium    -35    to    50    per    cent 

per    lb.    of    U    contained.    f.0.b. 

works. 


Ferrovanadhrm— $8.60@M  p<r  n>   of 

lined,     f.o.b.     works.       Market 
active. 

Metal  Products 
(  opp.r    Sheet*  —  New    York    base, 
lb.;  wire,  L6.50@15.76c, 
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Lead  Sheets — Full  lead  sheets,  8.75c; 
cut  lead  sheets,  9c.  in  quantity,  mill 
lots. 

Nickel  Silver— 28c.  per  lb.  for  18 
per  cent  nickel  Grade  "A"  sheets. 

Yellow  Metal  —  Dimension  sheets, 
18.75c;  rods,  15.75c.  Price  advanced 
during  week. 

Zinc  Sheets — $7.75  per  100  lb.  less  8 
per  cent   on   carload   lots,  f.o.b.  works. 

Refractories 

Bauxite  Brick — $50  minimum,  per  net 
ton,  f.o.b.  St.  Louis. 

Chrome  Brick — $40@$42  per  net  ton, 
f.o.b.  shipping  point. 

Chrome  Cement— $23@$30  per  net 
ton,  f.o.b.  shipping  point. 

Firebrick — First  quality,  9-in.  shapes, 
$32@$35  per  1,000,  Pennsylvania,  Ohio, 
Illinois,  and  Kentucky. 

Magnesite  Brick  —  9-in.,  straights, 
$56  per  net  ton,  f.o.b.  works. 

Magnesite  Cement — $40@$55  per  net 
ton,  f.o.b.  shipping  points. 

Silica  Brick— 9-in.,  per  1,000,  $33 
@$41,  f.o.b.   shipping  points. 

'Zirkite — Powdered,  $50@$60  per  ton; 
brick,  $100  per  ton. 

The  Iron  Trade 
Pittsburgh,  Aug.  1,   1922. 

On  the  whole,  steel  production  is 
holding  up  better  than  might  have  been 
expected  with  the  shortage  in  coal  due 
to  the  transportation  disability  of  the 
last  few  weeks.  Ingot  production  has 
hardly  declined  as  much  as  10  per  cent 
from  the  rate  late  in  June,  the  highest 
rate  this  year. 

Ending  of  both  the  railroad  and  coal 
strikes  is  expected  for  the  near  future, 
but  restoration  of  regular  conditions  in 
coal  and  transportation  will  take  con- 
siderable time,  and  steel  production 
may  decrease  somewhat  more. 

Mills  are  fully  sold  up,  and  buyers 
are  fairly  well  covered  for  the  next 
two  or  three  months.  For  delivery  late 
in  the  year  neither  sellers  nor  buyers 
are  disposed  to  act,  the  result  being 
that  there  is  a  quiet  market.  In  some 
lines  there  is  inquiry  for  early  deliv- 
eries, with  somewhat  stiffer  premiums, 
but  the  buying  public  will  pay  pre- 
miums on  but  a  small  tonnage,  rela- 
tively speaking. 

There  is  strong  pressure  on  mills  for 
delivery  of  material  already  bought. 
Shipments  have  decreased  somewhat 
more  than  production.  In  some  lines 
there  is  shortage  of  labor  in  shipping 
departments,  and  there  is  a  marked 
shortage  of  box  ears. 

Tig  Iron. —  Inquiry  is  almost  lacking 
and    there    are    practically    no    offerings. 

The  market  is  largely  nominal.  Last 
sales  reported  were  al  $26  for  be 
|24  for  basic,  $27  for  malleable,  and 
|26  for  foundry,  f.o.h.  Valley  furnaces. 
Forced  purchases  may  deve'op  higher 
prices,  but  consumers  appear  able  to 
stay  out  of  the  market, 

Connellaville  Coke.  —  Offerings  are 
light.  Demand  Is  chiefly  from  foun- 
dries.   Furnace  coke,  $1 1:  foundry,  $15. 
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Silversmith  Mines,  Ltd. 

A  report  of  operations  of  Silversmith  Mines,  Ltd.,  for  the 
fiscal  year  beginning  June  1,  1921,  shows  a  gain  of  $65,- 
891.06,  according  to  the  following  profit  and  loss  account: 


Mining  in  Ore     . . 
Mining  expense 
Development 

Milling 

Power  plant 

Boarding  house   .  . 

Insurance 

Royalty 

Taxes 

Interest 

General  expense   . 

Depreciation  reser 

Depletion  reserve 


Gain  for  yeal  ending  May  31,  1922. 


Cr. 

Received  from  sales  of  1,585  tons  silver-lead  concentrates,  and 
293  tons  crude  ore 

Estimated  value  of  1,500  tons  xinc  concentrates,  and  412  tons  silver 
lead  concentrates  in  transit  and  unsettled  for  at  May  31,  1 922 .  .  . 


To  balance  at  May  31,  1921 
Gaiu  for  year  1922 


Surplus  Account  as  at  May  3 1 ,  1922 


By  present  surplu 


Balance  sheet  as  of  May  31,  1922,  is  as  follows: 


Mining  property $330,466.  10 

Less  depletion 128,087.70 

$202,378.40 

Machinery  and  equipment 1 43, 1 85  .  28 

Buildings 60,042.64 

203,227.92 

Less  depreciation 42,914.93 

160.312  99 

Stock  subject  to  call  2,500,000  common  shares  at 

5c.  per  share 1 25, 000 .  00 

Current  Assets    20,336.42 

Accounts  receivable 74,401   00 

Bills  prepaid    6,46 1    2 1 

$588,890.02 
Liabilities 

Authorized  capital  stock $750,000.00 

•  Less  treasurv  stock  unissued 250,000 ,  00 

$500,000.00 

Issued  stock $500,000  00 

2,500,000  common  stock  (a  20c.pervalue 

Bills  payable 20,000.00 

Accounts  payable 1.862.10 

Profit  and  loss  account  and  gain  for  year  1922.  ..    .  65,891    06 

Surplus          1.136.86 


$588,890  02 


Hollinger's  Half  Year  Shows  Progress 

By  Alexander  Gray 

Access  to  official  data  permits  presenting  the  comparative 
operating  results  of  Hollinger  Consolidated  Gold  Mines, 
Porcupine,  Ont.,  which  are  as  follows: 

Half  Year 
Ended  Whole  Year 

June  30,  1922  1921 

Tonsmilled 665.115  1,072,493 

Average  value  per  ton $8  82  $9  67 

Gross  value 5,866,902  10.367,901 

Loss  in  tailings      198,175  336,850 

Xet  value  recovered 5,669,556  10,031,050 

Average  tons  milled  a  day     ...                                                          3,959  2,938 

Profit $3,034,166  $5,091,659 

Surplus  (approximately) .......               7.50O.OC0  6,596,060 

Cost  per  ton  milled                                                                                4.39  4.8698 

Bearing  in  mind  that  the  premium  upon  gold  was  in 
effect  during  1921,  and  that  it  was  carried  into  daily  opera- 
tions, it  will  become  more  obvious  that  the  milling  grade 


during  the  first  half  of  the  current  year  was  maintained 
at  about  the  1921  average.  The  per  ton  profit  of  $4.53,  with 
the  premium  almost  eliminated,  is  the  largest  reported  in 
recent  years,  and  the  tonnage  milled  is  a  record  in  gold  min- 
ing, being  at  the  rate  of  1,330,230  tons  per  annum.  This 
profit  is  increasing  in  ratio  to  the  increasing  tonnage 
handled,  and  by  reason  of  further  reduction  in  costs. 
Recent  returns  make  the  per  ton  cost  $3.85,  and  for  two 
weeks  at  the  close  of  the  half  year  crushings  averaged 
4,500  tons  per  day.  The  management  is  satisfied  that  with 
slight  modifications  the  Hollinger  mill  will  have  a  daily 
average  of  5,000  tons  or  over.  Hence  it  becomes  a  matter 
of  securing  adquate  power  to  enable  the  company  to  more 
than  surpass  all  other  milling  results. 

The  average  daily  crushing  in  June  was  4,281  tons.  On 
that  basis,  if  nothing  better  is  accomplished,  the  last  half 
of  this  year  should  total  at  least  750,000  tons,  which,  added 
to  the  665,115  tons  treated  in  the  first  half,  would  make  the 
grand  total  about  1,415,000  tons.  Taking  current  costs 
and  the  greater  tonnage  being  milled,  the  profits  for  the 
year,  if  the  grade  is  maintained,  will  be  over  $6,500,000, 
as  compared  with  $5,091,659,  the  latter  including  the  gold 
premium. 

It  is  through  the  courtesy  of  President  Noah  A.  Timmins 
that  these  informative  figures  are  made  available.  In  the 
circumstances,  they  are  remarkable  in  their  indication  of 
progress,  despite  power  difficulties  now  about  to  be  removed. 

The  Hollinger  now  is  leading  New  Modderfontein  and 
Crown  Mines  in  tonnage  milled.  The  following  monthly 
returns  for  the  half  year  just  closed  are  offered  in  evidence : 
January,  111,206;  February,  114,731;  March,  110,316; 
April,  107,841;  May,  101,166;  June,  11,855.     Total,  665,115. 

Alaska  Treadwell  Gold  Mining  Co.— Alaska 

Mexican  Gold  Mining  Co. — Alaska 

United  Gold  Mining  Co. 

A  report  of  operations  of  the  Alaska  Treadwell,  Alaska 
Mexican,  and  Alaska  United  gold  mining  companies,  dis- 
tributed by  the  Exploration  Co.,  Ltd.,  for  the  year  1921, 
shows  receipts  of  $74,860.12  and  expenditures  of  $46,498.82 
for  Alaska  United;  receipts  of  $119,747.89  and  expendi- 
tures of  $143,238,22  for  Alaska  Treadwell;  and  receipts  of 
$22,887.84  and  expenditures  of  $50,302.75  for  Alaska 
Mexican. 

Mining  Dividends  for  July,  1922 

The  following  dividends  were  paid  by  mining  and 
metallurgical   companies   during   July,   1922: 

Companies  in   the   United   States  Situation  Per  Share  Total 

American  Smelters  Sec.  pfd.  "A" U.S.  $1    50Q         $146071 

American  Srii'lnr- s,r.  pfd.  ••B". U.  S  1   250  39'855 

Cresson  Consolidated  Gold Col.'  0.10CJX  1 22!  000 

Eagle-Picher  Lead,  pfd Mo.Okla.  I    50Q  15  000 

Homestake  Mining,  g s.  D.  0  25.M  62790 

Mohawk  Mining,  c Mich.  1.00  100,000 

Phelps  Dodge  Corporation,  c U.  S„Mex.  I  .  00Q  450  000 

Silver  lung  Coalition,  s.l.z Utah  0.15  182.415 

Tonopah  Belmont  Development,  s.g Nev.  0.05Q  75  000 

Tonopah  Extension,  s.g Nev  0  05Q  64636 

United  Eastern,  g Ariz.  0.I5Q  204,450 

U.  S.  Smelting,  Ref.&Min.,  pfd.. s U.S.,  Mex.  0.87JQ  425  556 

Companies  in  Other  Countries 

Asbestos  Corporation Quebec  1 .  50Q  45,000 

Asbestos  Corporation,  pfd Quebec  1 .  75Q  70  000 

DomeMines.g Ontario  0.50Q  238333 

Hollinger  Consolidated  Gold Ontario  0.05  4  wks  246  000 

Kerr  Lake,  s Ontario  0. 125Q  75^000 

Lucky  Tiger  Combination,  g...  Sonora  0.IOX.SX.    71534 

N.  Y.  and  Honduras  Rosario,  g.s.                ...  Honduras  0.25Q  50000 

Xipissing,  s Ontario  0.  15Q  180000 

Silversmith  Mines,  s.l.z B.C.  0  01  25  000 

Wnght-Hargreaves,  g ...                             Ontario  0   025Q  68,750 

Q.  quarterly;  M.  monthly;  X,  includes  5c. extra:  SX,  includes  specialextra  3c; 
'--.  gold;  s,  silver;  1,  lead;  c,  copper;  z.  zinc. 
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Monthly  Average  Prices  of  Metals 


Silver 


January. . 
February . 
March  . 
April 

May 

June 

July 


1921 
65   950 
59  233 
56  023 
59  337 

59  810 
58  510 

60  260 


65  450 

65  290 
64  440 

66  575 
71  154 
71  149 
70  245 


1921 
39  985 
34  745 
32  479 
34  250 
34  165 
34  971 
37  481 


1922 

35  035 
33  891 

33  269 

34  080 

36  023 

35  900 
35  644 


Sterling  Exchange 


1921 
372  650 

385  932 
389  806 
391  784 
396  580 
377  236 
362  565 
364  505 
371  725 

386  315 
396  315 
414  880 


922 
421  750 

435  51  I 

436  912 
440  715 
444  106 
444  615 
444  165 


August  61   597  38  096  

September        66.160  40  082  

70  970  41    442  

November     68  234  38  750  

65.760  35   645  

Year  62.654   .       36.841    384  191   

New  York  quotations  cents  per  ounce  troy,  999  fine.   London,  pence  per  ounce, 
sterling  silver.  925  fine. 

Copper 

■ New  York ■  . —  —  London_: • 

Electrolytic 
1921  1922 

13   465 


January 12  597 

February 12  556 

March      .  ...  11.976 

April      12  438 

Mav  12  742 

June      12  697 

Julv  12  170 

August      1  I  634 

September     II  948 

October 

Novell,1 
December 


12  864 
12  567 
I  2    573 


1921 
70  964 

70  925 

67  565 
69  381 
73    196 

71  852 
71    155 

68  614 
67  977 


1922 
65   226 

60  250 
59  245 
58  799 

61  092 
61  988 
63.137 


12  673      67  327 

I!   035      66  614 

13  555      66.706 


1921 

79.  119 

75  925 

71    190 

71  786 

74  298 
75.682 

75  286 

72  705 
72  295 
73.476 
74  386 
74   525 


1922 
72  321 
66    125 

65  739 
64  028 

66  554 
69.333 
70.321 


12  502   69  356  74  223 

New  York  quotations,  cents  per  lb.   London,  pounds  sterling  per  long  ton. 


- St.  Louis  — 

1921  1922 

4  747 


June 

July 

October 


4   000 


Yt 


Lead 

:>rk 1 

1922 
4  700 
4  700 
4  720 

5.115       4  272 
4.784 

4.w; 

4.260 
4.217 
4.392 
4  439 
4.356 
4  369 

4.363 


5  420 
5  745 
5.729 


4  388 
4  396 
4  421 

4  946 

5  281 
5  563 
5.447 


1922 
23  667 


22  993 
24  462 
24  685 
24  869 


New  York  and  St.  Louis  quotations,  cents  per  lb. 
per  long  ton. 

Tin 


1921 
23  387 
20.650 

18  911 
20  589 
23.399 
22.563 
23  399 
23.489 
23  148 

23  679 

24  483 

25  322 


22   752 
London,  pounds  sterling 


1921 

January  II    470 

28   534 

27  296 
April  28  990 
Mav                                           il    411 

28  514 
26  755 


,, 


Nn 


York- 


Straits - 


1922  1921  1922 

31    480  36   000      32    100 

29   835  32    142      In   7t.7 

28  426  28   806      29    171 

29  810  30  404     30.605 
>0  149  32  500     30  971 

30  707  29  423   31  497 
.1.025  27.655  31  733 

August  25  662  26  301 

26  280   26  680  156  750 

27  278  27  655         1  16  MO 

28  592  28  935         158  698 
)2. 106  12  486  169  7iH 


1921 
190  464 

166  250 
156  024 

161  905 
177  411 

167  506 
164  510 


1922 

I  f.  1  nt.5 

149  850 

14!  152 

149  840 

150  16) 
152  512 
156  149 


Year 28  576 

New  York  quotations,  cents  pa 


29   916  165   265 

lb.      Iy.ndoti.  pounds  sterling  per  long  ton. 


Zinc 


1921 

, 5  4t) 

*  >2t 

*  til 

4  747 

M                                                       4  841 

4  421 

1  


1922 

4   i.  II 
4   485 

«    ,,.1 

4  9H6 

5  1 10 

,      M« 


1921 

25   262 

24  8SI) 

25  077 

!h  923 

26  262 


1922 
26   321 

24.21) 

25  4-7 

26  57n 

27  104 
77  891 
29   042 


5   694 

4    186  25  068 

4    ;ii  25  256 

4  605  2c.  <l  I 

r                                            4   667  25  949 

4   815  26  900 

•  25  845 

New  York  and  P'    Ixmis  quotations,  cents  per  pound  Tendon,  pounds  sterling 
p«r  long  Ion. 


Antimony,   Quicksilver   and   Platinum 


January 

February. . 

March 

April 

May 

.lune 

July 

August 

September. 

October 

November 

December. 


New 

York    — 

. — New 

York — , 

— New 

York 

1921 

1922 

1921 

1922 

1921 

1922 

5  258 

4  463 

48  440 

49.960 

73  400 

97  260 

5  250 

4.416 

49.545 

48  295 

70  227 

89  545 

5  282 

4  319 

46.796 

50  204 

72  463 

87   500 

5    137 

4  980 

45.423 

52  280 

73.404 

87  500 

5.250 

5  467 

47.000 

54  885 

73.740 

85  529 

5  087 

5    145 

46   846 

55    115 

74  942 

87  212 

4   735 

5.091 

44  950 

55.00 

70  440 

90   180 

4  597 

45.028 

73  222 

4  564 

42.660 

75.960 

5   085 

39.840 

81.800 

4   734 

39.804 

82  609 

4.500 

49.212 

78   192 

4    957 


■lb.  fo 


Year 

(a)  Antimony  quotations  in  cents  pe 
dollars  per  flask,   (c)  Platinum  in  dolla 

Pig  Iron,  Pittsburgh 

Bessemer 


January . . 
February. 
March. . .  . 

April 

May 


July    

August 

September 
( ictober   . . . 
November 
December 


1921 
33  96 
26.96 
28.  16 
26  96 
26  21 
24  96 
22  84 
21.96 
21  96 
21.96 
21  96 
21    96 


1922 
21  55 
21    46 

21  35 

22  50 
26  36 
26    96 


1921 
31  96 
26  96 
26  46 
24  46 
23  84 
22  66 
20  76 

20  29 

21  21 
20.96 
20  96 
20.65 


1922 
20  15 
19  71 
19  96 
21.26 
26  67 
26.96 


1921 
33.88 
30.25 
27  85 
26  77 
25  56 
24.38 
22.36 
21.53 
22.82 
22  96 
22  74 
21   96 


1922 
21.34 
20.88 
20.83 
22.70 
25.96 
25.96 


In  dollars  per  long  ton. 


23.43 


5   26 


Monthly  Crude  Copper  Production 


Alaska  shipments...  . 

Anaconda 

Arizona  Copper 
Calumet  &  Arizona.. 
Calumet  &  llecla   .  . . 
( uher  Lake  Superior. 
Ch„ 


Ariz.  Smelting. 

East  Butte 

Inspiration 

Magmn 


Nevada   Cons.  . 

New  Cornelia. . 
Old  Dominion 
Phelps  Dodge. 
Hay 


M 
4,965,000 


1.606,977 

M 
5.540.000 


Shattuck  Arizona 

United  Verde         

United  Verde  Extension.. 

Utah  Copper 

Others,  estimated   


O-i 

1.170 


April 
5.892.923 
14.508,955 


a 

5,127.000 

(e) 
1.496,242 
1.164,000 
5,881.000 

(el 

M 

(a) 

3,517.902 
«■) 


May 
7.969,538 
17.700,000 

M 
3.566.000 

8 


1.544.770 
2.690.000 
6.228,000 


18,750.000       14.800.000 


100,  r 


Toid  United  States.. 

Imports:  ('re  and  concen- 
trates, matte 

Imports      of      black     and 

blister,  unrefined 
Imports  oJ  refined  and  old 

I  total 
ltnckua  4  Johnston     .... 

Boleo  

( "ananca  

( '.  rro  ds  Pasco 

Cons   \l   AS  of  Canada.. 
I  aloon    Mines 

i  Iranby  <  fens    

Hampden  <  Jonourry 

Mount  Morgan 

II 
Phelps  D.slge  Mcticin    . 

u  Aii.n...  A  Moonta    . 


l.»74.424        10.816,696  6,270,622 


94.828.511 

910.000 

1. 117. 184 

to) 

4.702.0110 

4,000.000 

124.000 

550.682 

1.21  I.K..H 

1.922,462 

6,740.000 

(a) 

faj 

<97.000 
1.806.888 

(89,  199 


4,810,000  6.214.000 


464.000 

516.570 

2,590,344 


Si 

7.285,0 


151,115 

586.000 

2.820,880 

2,294.02  5 


i,868,000 

51.020 


(cl  Not  available. 

Comparative  Annual  Copper  Production 


January. 

February 

March   .  . 
\pril 

.lune      

lul) 

\'IBI|st 
s.  ptcniltcr. 
1  ictober  .  , . 
Norsmbsf 

Dceember.  . 


|9|9 
l)5.7)).5ll 

III  649  112 

I02.040.4ft0 
98.808.198 
92.652975 
95.856.570 
100.169.247 
107.994,040 
108.701.075 
115,141.141 
117.281,715 
102.997.61) 


1920 
121.101.744 
117.540.000 
120.109.116 
116.078.871 
114.964.207 
116.107. 856 
109.729.610 
112.460.254 
104,919,561 
IOS.2'1  571 
106.700.178 
95.709.009 


1921 
90.596.597 

86,682.941 
91  046.145 
46.946.523 
25.110.511 
24.621.69) 
22.011. 7)1 
2U48.198 
21.855.116 
21.211.572 
28.141.442 
29.629.117 


1922 
12.010.292 
45,957,5)0 
55.705.760 
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Week  Ended  July  29,  1922 


High    Low 
COPPER 


Ahmeek 

Alaska-Br.  Col.  new. 

Allouez 

Anaconda 

Arcadian  Consol 


Big  Ledge 

Bingham  Mines 

Calumet  &  Arizona. 
Calumet  &  Hecla. . .  . 

Canada  Copper 

Centennial 

Cerro  de  Pasco 

Chile  Copper 

Chii 


Columbus  Rexall.... 

Con.  Arizona 

Con.  Copper  Mines.. 

Copper  Range 

Crystal   Copper 

Davis- Daly 

East  Butte 

First  National 

Franklin 

Gadsden  Copper..  . . 

Granby  Consol 

le-Cananea 


Ha 

Howe  Sound 

Inspiration  Consol.. 

Iron  Cap 

Isle  Royale 

Kennecott 


Ke 

Lake  Copper 

La  Salle 

Magma  Copper 

Majestic 

Mason  Valley 

Mass.  Consolidated.. 

Miami  Copper 

Michigan 

Mohawk 

Mother  Lode  Coa.  .  . 

Nevada  Consol 

New  Cornelia 

North  Butte 

North  Lake 

Ohio  Copper 

Old  Dominion 

Osceola 

Phelps  Dodge 

Quincy 

Ray  Consolidated 

Ray  Hercules 

St.  Mary's  Min.  Ld.. 

Seneca  Copper 

Sha 


Shattuck  Arizona... 

South  Lake 

Superior  A  Boston.. 
Tenn.  C.  &  C.  cfs. . 

Tuolumne 

United  Verde  Ex... 

Utah  Consol 

Utah  Copper 

Utah  Metal  &  T.  .  . 

Victoria 

Winona 

Wolverine 


Boston 

N.  Y.  Curb 

Boston 

New  York 

Boston 

Boston 

N.  Y.  Curb 

Boston 

Boston 

Boston 

N.  Y.  Curb 

Boston 

New  York 

New  York 

New  York 

Salt  Lake 

N.  Y.  Curb 

N.  Y.  Curb 

Boston 

Boston  Curb 

Boston 

Boston 

Boston  Curb 

Boston 

Boston  Curb 

New  York 

New  York 

Boston 

N.  Y.  Curb 

New  York 

Boston  Curb 

Boston 

New  Y'ork 

Boston 

Boston 

Boston 

N.  Y.  Curb 

Boston  Curb 

Boston 

Boston 

New  York 

Boston 

Boston 

N.  Y   Curb 

New  York 

Boston 

Boston 

Boston 

N.  Y.  Curb 

Boston 

Boston 

Open  Mar. 

Boston 

New  York 

N.  Y.  Curb 

Boston 

Boston 

Boston 

New  York 

Boston 

Boston 

New  York 

Boston 

Boston  Curb 

Boston 

New  York 

Boston 

Boston 

Boston 

Boston 


25} 
54 
3, 


9} 
38J 

22; 


7} 

10} 
*66 


3} 

41} 


t*IO 

t2i 

3} 


63     Sept. 

2}    

2  55   Mar. 
53.;  Nov. 
3j 

9     Oct.  ' 

•12     ... 

Ml   Sept. 

60     June 

275     June 

•17 

9i  Dec. 
38}  Mar. 
22}  . ... 
30     Sept. 

*30     

*3     Dec. 

*50     

43*   Mar. 

*90      ..... 

7     Mar. 

10}   Dec. 

*55     Feb.  ' 

2j      

85     


40 ; 
233 


27} 
t*5 
tli 


60; 

9j 
16} 

19} 


45 


161 

2 

t« 


43 
16 
li 

t45} 
12} 

tr  t*85 

9}  9} 

tl}  t*85 

1}  H 


t3t 
65} 
H 
1} 
1} 


12 


'20,  Q 

18,  Q' 

'I9.Q' 
'22,  Q 
'20,  Q 


18,  Q 
•22,  Q' 


'20,  Q 
'19,  A 
19,  SA 


3  Jan.  ' 
4 1  f   Oct    ' 

7  Sept. 
23}  Sept. 
36}  Dec.  ' 

2}    

4;  

ij  

27}  Jan. ' 
*I0     


3     Nov. 
30     May 

1}  . 
6 1  July 
1 0  June 
16}  Sept. 
19}  May 
124  Oct.  ' 


•17,  Q 
'22  Q 

•22,  Q' 
22,  I 
'20.  Q 


*10     

25}  Dec.  '18,  Q 
34     June  '20,  Q 

.  . .  Julv.  '22,  Q 
43}  Mar.  '20,  Q 
16}   Dec.  '20,  Q 

IJ    

47  Apr.  '22,  K 
12}    


10}  Mav  '18,  I 

*70  Mav '13, 

29  May  '22,  Q 

3|  Sept.  '18, 

65}  June  '22,  Q 

I  ADec.  '17. 

1}  

u 

11} 


Internat.  Nickel 

Internat.  Nickel,  pfd 


National  Lead 

National  Lead,  pfd.. 
St.  Joseph  Lead 


t72 


NICKEL-COPPER 

York  17} 

York  t83 

LEAD 
101* 
tl  13 


.-York 
v  York 
»  York 


15} 


till 
14} 


101}  June '22,  Q 
III}  June  '22Q. 
15     June '  22,  Q 


QUICKSILVER 

New  Idria Boston  t*  1 5     t 


10 


*I0 


0  25 
0.50 
5.00 


0.37} 
0.  05 

I    00 


0.25 
0.50 
0.15 


0.05 
I  00 
0.25 
0  50 
0  50 


1.00 
0  50 
0.25 
0.25 
0.25 


1.00 
0.50 
1.00 
I  00 
0.25 

2^00 


0  25 
0.25 
0.50 
0.30 


1.50 
1.75 
0.25 


ZINC 

Am.  Z.  L.  &S New  York  18         17  18     May  '20,  1. 00 

Am.  Z.  L.  &S.  pfd..      NewYork  46         43}       45     Nov. '20.  Q         1.50 

Butte  C.  &Z NewYork  7  6}  7    June  '18.  0.50 

Butte  &  Superior..  .  .      NewYork  30{        28}        30}  Sept.  '20,  1.25 

Callahan  Zn-Ld NewYork  8  7}  7}  Dec.  '20,  Q         0.50 

New  Jersey  Zn N.  Y.  Curb  144}      144        144     May  '22,  Q  2.00 

Yellow  Pine Los  Angeles        *55       *55       *55     Sept.  '20,  Q         0.03 

•Cents  per  share.  tBid  or  asked.  Q,  Quarterly.  SA,  Semi-annually.  M 
Monthly.    K,  Irregular.    I,  Initial.    X,  Includes  extra. 

Toronto  quotations  courtesy  Hamilton  B.  Wills;  Spokane,  Pohlman  Investment 
Co.;  Salt  Lake,  Stock  and  Mining  Exchange:  Los  Angeles,  Chamber  of  Com- 
merce and  Oil;  Colorado  Springs,  The  Financial  Press,  N.  Y. 


Stock 


Exch. 


Alaska  Gold New  York 

Alaska  Juneau New  York 

Atlas Toronto 

Carson  Hill New  York 

Cresson   Consol.  G..  .  N.  Y.  Curb 


I).. 


Mil 


New  York 


High 
GOLD 

,    li 

*26 

tl2i 

2} 


} 

1} 
*23} 


Goldfield...  N.  Y.  Curb 

Golden   Cycle Colo.  Springs 

Goldfield    Consol N.  Y.  Curb 

Gordon  Murray   ....  Toronto 

Hollinger  Consol Toronto 

Homestake  Mining. .  New  Y'ork 

Keora .  Toronto 

Kirkland  Lake Toronto 

Lake  Shore. . .  Toronto 

Mclntyre-  Porcupine.  Toronto 

Porcupine  Crown. . .  .  Toronto 

Porcupine  V.  N.  T.. .  Toronto 

Portland Colo.  Springs 

Schumacher Toronto 

Silver  Pick N.  Y.  Curb 

Teck  Hughes Toronto 

Tom  Reed Los  Angeles 

United  Eastern N.  Y.  Curb 

Vindicator  Consol. .  .  Colo.  Springs 

White  Caps  Mining..  N.  Y.  Curb 

Wrighfc-1  largreaves. .  Toronto 

Yukon  Gold N.  Y.  Curb 

S 

Batopilas  Mining New  York 

Beaver  Consol Toronto 

Coniagas Toronto 

Crown  Reserve Toronto 

Kerr  Lake N.  Y.  Curb 

La  Rose Toronto 

McKinlev-Dar.-Sav..  Toronto 

Mining  Corp.  Can...  Toronto 

Nipissinc N.  Y.  Curb 

Ontario  Silver New  York 

Ophir  Silver N.  Y.  Curb 

Temiskaming Toronto 

Trethewey Toronto 

Boston  &  Montana.. 

Cash  Boy N.  Y.  Curb 

Dolores  Esperanza...  N.  Y.  Curb 

El  Salvador N.  Y.  Curb 

Butler N.  Y.  Curb 


2}   July  '22,  Q,X  J0.I0 
)0    July  '22.  Q  .  50 


9  45     9.38     9.43 


•35 

2  24 

•37 
2.25 

2   30 

Nov, 

'21.  K 

0.02 

16   40 

16  00 

16.35 

May 

22.  K 

0.05 

*2I} 

*2I 

•21} 

July 

17. 

0.03 

*20} 

*18 

♦20 

•39} 

•35 

•39} 

Oct. 

20,  Q 

0.01 

53     Dec.  '19, 

1}  July '22,  Q 
•4}  Jan.  '20,  Q 


2.90     2    70      2.70 


1.30 
•17 
3J 


*16     Ja 


Dec.  '07,  I 
May  '20.  K 
•21. Q 


•90 

5i 

71 


3}  July  '22,  Q 
0     Apr.  '22, 
4    Oct.  '20,  Q 
0     Sept.   '20,  Q 
5}  July  '22,  Q.X 
7}  Jan.  '19,  Q 
2     Jan.  '12, 
2     Jan.  '20,  K 
3}  Jan.  '19, 


*20 


Jumbo  Extension.. 
MaeNaniara  M.&M. 
Tonopah  Belmont.. 

Tonopah  Divide 

Tonopah  Extension.. 
Tonopah  Mining. .  .  . 
West  End  Consol.... 


N.  Y. 
N.  Y. 


Curb 
Curb 
Curb 
N.  Y.  Curb 
N.  Y.  Curb 
N.  Y.  Curb 
N.  Y.  Curb 


Aug.  '  1 8,  SA 
June  '  16, 
May  '10, 
July  '22,  Q 


0.02 
0.15 
0.01 

6^02} 
0.02} 

0.12} 
0.03 
0.12} 

0  05 
0  12} 
0.10 
0.03 
0.12} 
0.30 


0  07 
0.05 
0.02} 
0.05 


1}  July  '22.  Q  0.05 

I  fJApr.  '22.  SA.X  0.07} 
1}  June  "22,  SA       0.05 


SILVER-LEAD 

.  Curb  *8         »6 

t*80     t*76 

JA     JA 


25}       25 
...   tl.35 


m 


511 


t*65 
6} 


2.50 


•8    Jan. '21,  M 
•80     Dec.  '20. 
5}  May  '22.  Q 
25}  Oct.  '20,  Q 
.  .  .     July  '20,  Q 
1}     Dec.  '20,  Q 
2}  Apr.  '21,  K 
•7     May  '20,  SA 
13     Jan. '09, 
50     June  '22,  Q 
*35     Apr.  '19, 
♦61     Jan.  '21,  K 
6}  June  '22,  Q 
•31     Apr.  '22,  Q 
.50     Sept.  '20.  Q 
•15     June  'II,  I 


Caledonia 

Cardiff  M.&M Salt  Lake 

Chief  Consol Boston  Curb 

Consol.  M.  &  S Montreal 

Daly  Mining Salt  Lake 

Dalv- West Boston 

Eagle  &  Blue  Bell. .  .  Boston  Curb 

Electric  Point Spokane 

Federal   M.  &  S New  York 

Federal  M.  &  S.  pfd.  New  York 

Florence  Silver Spokane 

Grand  Central Salt  Lake 

Hecla  Mining N.  Y'.  Curb 

Iron  Blossom  Con. . .  N.  Y.  Curb 

Judge  M.  &  S Salt  Lake 

Marsh  Mines N.  Y.  Curb 

Prince  Consol Salt  Lake 

Rambler-Cariboo....  Spokane 

Rex  Consol N.  Y.  Curb 

Standard   Silver-Ld..  N.  Y.  Curb 

Stewart  Mines N.  Y.  Curb 

Tamarack-Custer Spokane 

Tintic  Standard Salt  Lake 

Utah  Apex Boston 

Wilbert  Mining N.  Y.  Curb 

VANADIUM 

Vanadium  Corp New  York  5}0       < 

ASBESTOS 

Asbestos  Corp Montreal  ... 

Asbestos  Corp.  pfd...  Montreal  ... 

SULPHUR 

Freeport.  Texas NewYork  23}        20         22}  Nov.  '19,  Q 

Texas  Gulf NewYork  48}        46|        48}  June  '22,  QX 

MINING.  SMELTING  AND  REFINING 


•4}  Feb.  '19, 


3.40 

2.00 

2} 


00  Pec. 
2}  Nov. 
•9  Nov. 

♦9  Jan. 


'21. Q 
'20.  K 
•17. 


Julv  '22.  Q 
July  '22,  Q 


Amer.  Sm.  &  Ref.. 
Amer.  Sm.cc  Ref.  pf. 
Am.  Sm.  Sec.  pf.  A. 
U.  S.  Sm.  R.  &  M.    . 
U.S.  Sm.R.&  M.  pf.. 


New  York 
New  York 
New  York 
New  York 
New  York 


61} 
97} 
.95 


59 


,Q 

97}  June  '22  Q 
93  July  '22,  Q 
♦  0  Jan.  '21,  Q 
47}  July  '22.  Q 


0.05 

0.62} 

0.10 

0.25 

0  05 

0.03 

1.50 

1.25 

0  01} 

0.01 

0.15 

0.02} 

0   12} 

0.02 

0.02) 

0.01 

0^05 
0.05 
0.04 
0  05 
0  25 
0.01 


1.00 


1.00 

1.00 
I  75 
1.50 
0.50 
•  67} 
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NEW   MACHINERY  AND  INVENTIONS 


The  Hawkesworth  Detachable  Drill-Bit 

Large  Scale  Tests  at  Butte  Will  Demonstrate  Practicability 
of  This  Promising  Device 
By   Felix  Edgar   Wormser 

Assistant  Editor,  Engineering  and  Mining  Journal-Press 


A  DETACHABLE  drill-bit  is  nothing 
new.  Removable  drill  points  have 
been  devised  repeatedly  but  have  gen- 
erally had  some  mechanical  defect  that 
prohibited  their  use  in  the  strenuous 
work  of  mining.  Butte  is  the  birth- 
place of  the  latest  aspirant  for  the 
honor  of  producing  a  successful  device 
of  that  nature — the  Hawkesworth  de- 
tachable drill-bit — and  at  present  the 
Anaconda  Copper  Mining  Co.  is  making 
a  large  scale  experiment  using  it  in  an 
effort  to  give  it  a  thorough  test.  Should 
this  prove  satisfactory,  the  present 
method  of  drilling  rock  may  very  likely 
be  revolutionized.  Arthur  L.  Hawkes- 
worth, the  inventor  of  the  bit  bearing 
his  name,  is  a  master  mechanic  in  the 
employ  of  the  Anaconda  Copper  Min- 
ing Co.  The  problem  of  making  a  prac- 
tical detachable  bit  has  received  his 
attention  for  twenty  years,  but  it  is 
only  recently  that  his  work  has  met 
with  success. 

The  feature  which  commends  the 
Hawkesworth  detachable  drill-bit  when 
it  is  first  observed  is  its  extreme  sim- 
plicity. Reduced  to  its  simplest  par- 
allel the  bit  might  be  termed  a  modified 
dovetail  joint  in  which  the  shank  is 
the  mortise  and  the  bit  the  tenon.  An 
important  modification,  however,  pre- 
vents the  ordinary  dovetail  joint  from 
becoming  a  locse  arrangement,  and  con- 


sists essentially  in  tapering  the  tenons 
and  the  mortises  to  fit,  so  that,  when 
the  bit  is  slipped  on  the  shank,  the 
pieces  will  wedge  firmly  with  each 
other.  Reference  to  Fig.  1,  which  i 
lustrates  the  Hawkesworth  principle, 
as  applied  to  a  cross-bit  and  a  single- 
edge  bit,  will  make  this  point  clearer. 
In  Fig.  Id  it  will  be  noticed  that  the 
width  of  the  tenon  at  m  is  greater  than 
that  at  n\  similarly  how  the  mortises 
taper  from  p  to  o  and  from  s  to  r. 
This  principle  of  construction  is  fol- 
lowed in  the  design  of  shank,  which  is 
made  to  fit  the  bit  snugly.  As  a  conse- 
quence, when  the  bit  is  slipped  on  the 
shank  the  tapered  tenons  and  mortises 
form  a  firm  joint  which  effectually  pre- 
vents the  bit  from  slipping  off  the 
shank  except  in  the  direction  it  was 
put  on. 

One  other  important  detail  of  the 
bit's  construction  will  show  how,  in 
operation,  the  bit  cannot  even  move  in 
its  one  available  direction  and  so  be- 
come loose,  possibly  detaching  itself 
from  the  shank.  This  detail  is  the 
slant  or  angle  given  the  faces  of  the 
bit  joint.  This  is  noticeable  in  the 
figures  illustrating  the  shank  and  the 
bit,  particularly  in  Fig.  1  at  c  and  h. 
Fig.  2  and  Fig.  3.  With  this  construc- 
tion, as  the  drill  is  used  the  bit  and 
shank  wi'l  tend  to  become  more  firmly 
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wedged  together  by  the  blows  of  the 
drilling  machine,  rather  than  become 
disengaged.  Fig.  3  represents  shank 
and  bit  assembled  ready  for  drilling 
and  shows  the  obliquity  of  the  joint. 

Although  the  Hawkesworth  bit  has 
only  recently  received  much  notice,  it 
has  been  used  experimentally  in  Butte 
mines  for  three  years,  during  which 
time  it  was  subjected  to  many  tests  to 
determine  its  practicability.  That  it 
has  proven  entirely  successful  under 
these  tests  is  indicated  by  the  step 
which  the  Anaconda  Copper  Mining  Co. 
has  taken  to  provide  the  machinery 
necessary  to  manufacture  both  bits  and 
shanks  on  a  large  scale  for  their  whole- 
sale introduction  into  one  of  its  Butte 
mines.  The  equipment  will  extend  only 
to  one  of  the  Anaconda  properties,  but 
if  this  installation  is  found  satisfactory 
the  other  properties  will  be  similarly 
equipped. 

A   detachable  drill-bit  has  manv  ad- 


Fig.  7-i  .    , ,/,;,    hit,  an, I  mo  / 
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vantages  and  few  disadvantages.  The 
advantages  are:  (1)  Smaller  invest- 
ment in  drill  steel.  (2)  Less  handling 
of  drill  steel.  (3)  Elimination  of  ac- 
cidents in  handling  drill  steel  in  shafts 
and  elsewhere.  (4)  Greater  drilling 
speed  through  the  use  of  alloy  steel 
bits.  (5)  Less  waste  in  lost  steel. 
(6)  Lighter  drilling  equipment  for  the 
prospector. 

Disadvantages  serious  enough  to  af- 
fect the  success  of  the  bit  are  yet  to  be 
discovered.  The  present  work  of  the 
Anaconda  Copper  Mining  Co.  will  help 
immensely  in  revealing  any  unforeseen 
deficiencies.  Probably  the  most  valid 
objection  voiced  so  far  is  the  possibility 
of  losing  the  bits  through  the  careless- 
ness of  the  miners  and  the  resulting 
injury  the  drill-bits  might  cause  by 
getting  into  the  milling  operations  and 
damaging  the  crushing  machinery. 
However,  both  these  difficulties  should 
surely  be  overcome. 

Can  the  bit  be  turned  out  by  the 
thousands  and  be  perfectly  interchange- 
able? That  is  a  mechanical  difficulty 
which  should  also  be  solved  in  these 
days  of  large-scale  machine  produc- 
tion. Perhaps  an  objection  will  be 
found  in  that  the  miners  may  allow 
the  shanks  to  become  rusty  or  will  in- 
jure the  shank  portion  of  the  joint, 
thereby  preventing  an  effective  joint- 
ing of  the  bit.  The  operating  diffi- 
culties that  may  present  themselves  are 
still  largely  a  matter  of  conjecture  but 
should   soon  become  apparent. 

I  have  stated  that  one  of  the  chief 
advantages  in  a  detachable  drill-bit 
lies  in  the  use  of  alloy  steel  as  a  bit 
material.  Alloy  steels  such  as  vana- 
dium, chrome,  tungsten,  molybdenum 
and  others,  although  desirable  from 
many  standpoints,  have  not  found  wide 
favor  in  mining  owing  to  their  higher 
cost  than  that  of  ordinary  carbon  drill- 
steel,  but  if  the  drill-bit  only  is  made  of 
an  alloy  steel  the  increased  expense  for 
material  is  easily  bearable. 
•  The  effect  of  using  a  detachable 
drill-bit  of  alloy-steel  was  strikingly 
brought  out  by  a  test  of  the  Hawkes- 
worth  bit  which  I  witnessed  at  the  St. 


eleven  inches.  The  performance  was 
repeated  with  the  Hawkesworth  bit  and 
its  hole  measured — twenty  inches  and 
a  fraction — or  almost  twice  as  far  as 
the  ordinary  carbon-steel.  At  the  end 
of  the  two-minute  run  the  carbon-steel 
cross-bit  was  ready  for  the  sharpener 
and  had  a  decidedly  blunt  face.  The 
vanadium-steel  bit  appeared  fit  for 
several  minutes'  more  drilling  in  the 
hard  granite. 

The  holes  drilled  by  the  two  classes 
of  bits  were  also  in  sharp  contrast  to 
each  other.  The  carbon-steel  bit  made 
a  hole  that  was  distinctly  corrugated, 
that  of  the  Hawkesworth  bit  re- 
sembled a  diamond-drill  hole  in  its 
smoothness.  Although  fast  drilling 
speed  is  a  desirable  asset,  this  advan- 
tage alone  would  not  perhaps  be  suffi- 
cient to  induce  the  mine  operator  to 
use  it.  The  majority  of  them  would 
be  perfectly  content  with  present  aver- 
age drilling  speeds  if  they  could  se- 
cure some  of  the  other  advantages  of 
using  a  detachable  drill-bit. 

In  starting  a  hole  with  the  Hawkes- 
worth bit  the  drill-bit  is  loosely  wedged 
to  the  shank  and  the  whole  piece  tapped 
a  few  times  against  the  face  to  be 
drilled.  The  shank  is  then  secured  in 
the  drill  and  the  hole  carefully  started. 
Once  the  hole  has  been  cut  a  short  dis- 
tance there  seems  to  be  no  chance  of 
the  drill  bit  coming  off  the  shank. 
Drilling  wedges  it  tighter.  To  remove 
the  bit  from  the  shank  a  light  blow 
from  a  single  jack  on  the  proper  point 
of  the  bit  is  all  that  is  necessary. 

The  objection  may  be  raised  that  if 
an  imperfect  wedging  is  secured  due 
to  dirt,  a  defect  in  manufacturing,  or 
for  some  other  reason,  drilling  might 
be  affected  seriously  and  prejudice 
the  user  against  the  bit.  That  this 
contingency  is  not  likely  to  carry  much 
weight  seems  to  be  shown  by  a  test  I 
saw  conducted  in  which  the  Hawkes- 
worth bit,  although  firmly  wedged,  was 
still  a  little — one-sixteenth  inch — out  of 
line  with  the  shank,  but  which  never- 
theless drilled  a  perfect  hole. 

The  Hawkesworth  bit,  in  order  to 
provide  adequate  strength,   is  made  in 


Fig.  3  —  The  Hawkesworth  bit  assem- 
bled and  unassembled  on  round  and 
hexagonal  drill  steel 

the  bit  becomes  worn.  Sharpening  is 
not  held  to  present  any  noteworthy  dif- 
ficulties; in  fact  it  will  probably  be 
easier  to  temper  the  small  bits  on  a 
large  scale  than  it  is  the  ordinary  long 
lengths  of  drill  steel  with  the  unneces- 
sary attendant  heating  of  many  inches 


Fig.  2 — Side  and  end  views  of  the  Hawkesivorth  shank.    Round  machine  and  hexagonal  steel  shown 


Lawrence  mine  in  Butte.  Two  pieces 
of  13-in.  drill-steel  were  used.  One  was 
an  ordinary  solid  carbon  steel  with  a 
cross-bit  end;  the  other  a  carbon-steel 
shank  with  a  vanadium-steel  Hawkes- 
worth cross-bit  attached  to  it.  A  hole 
was  first  drilled  with  the  ordinary  steel 
bit  in  the  Butte  monzonite  for  exactly 
two  minutes  and  its  depth  measured — 


rather  short  lengths.  A  li-in.  bit  that 
I  have  before  me  measures  1J  in.  in 
mean  length.  Its  shortness  will  neces- 
sarily limit  the  amount  of  sharpening 
that  can  be  done  and  consequently  the 
life  of  the  bit.  The  most  economical 
treatment  calls  for  the  bit's  use  first 
with  its  original  gage  and  then  its  re- 
duction   to    the    next    smaller    gage    as 


of  carbon-steel  near  the  cutting  edge 
and  the  unavoidable  decrease  in  the 
capacity  of  the  tempering  furnace. 

The  prospector  would  be  benefited 
greatly  by  a  detachable  bit.  Not  only 
does  it  permit  him  to  use  a  lighter  out- 
fit— an  important  consideration  when 
packing  around  the  hills — but  it  also 
decreases  the  amount     *•  his  funds  re- 
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quired  for  the  purchase  of  drill  steel. 
The  accompanying  illustrations  show 
the  detachable  bit  as  part  of  a  pros- 
pector's drill.  The  principle  of  con- 
struction is  exactly  the  same  as  that  of 
its  larger  brother  used  in  machines.  It 
means  much  to  a  prospector  to  be  able 
to  have  plenty  of  sharp  stool  available 
and  to  forget,  if  he  chooses,  the  fre- 
quent necessity  of  sharpening  his  steel 
by  carrying  an  ample  supply  of  de- 
tachable bits. 

No  estimates  have  been  made  as  to 
the  cost  of  manufacturing  the  Hawkes- 
wcrth  bit  that  will  give  an  index  to  the 
economies  that  might  be  introduced  by 
its  use.  Some  of  the  advantages,  par- 
ticularly the  safety  feature,  cannot  be 
accurately  estimated  in  dollars  and 
cents.  But  the  saving  in  drill  steel  in- 
vestment can.  To  introduce  it  success- 
fully the  inventor  and  his  associates 
must  be  and  doubtless  are  prepared  to 
place  it  on  the  market  at  a  cost  that 
will  show  a  tangible  saving  to  the  op- 
erator. Although  this  detachable  drill- 
bit  was  born  in  a  mining  camp  through 
the  industry  and  resourcefulness  of  one 
of  Anaconda's  mechanical  foremen,  its 
greatest  field  will  probably  be  construc- 
tion work.  Building  construction,  rail- 
road work,  highways  and  the  thousand 
and  one  operations  that  require  the 
drilling  of  rock  for  their  accomplish- 
ment are  a  fertile  field  for  the  use  of 
the  Hawkesworth  bit  and  in  the  aggre- 
gate are  much  larger  than  mining. 


rent  mil'.i-ammeters  and  micro-ammeters 
of  great  sensibility;  electrical  speed 
indicators;  electrical  temperature  in- 
dicators, both  search  coil  and  thermo- 
couple type;  marine  movement  gal- 
vanometers, and  automobile  battery 
ammeters.  The  list  also  includes  a  line 
of  portable  instruments,  known  as  the 
PX  line,  of  various  sizes  assembled  in 
moulded  composition  cases  that  are  acid 
resisting  and  particularly  servicable  for 
general  testing  work,  for  the  garage 
and  storage  battery  industry,  for  rail- 
way signal  systems,  and  for  radio 
amateurs. 


Electrical  Measuring  Instruments 

Have  Followed  Development 

in  Electrical  Applications 

The  line  of  electrical  measuring  in- 
struments manufactured  by  the  West- 
inghouse  Electric  &  Manufacturing 
iat  Pittsburgh,  Pa.,  has  been 
extended  from  time  to  time  following 
the  developments  in  electrical  applica- 
tions, until  it  now  includes  instruments 
suitable  for  use  on  the  smallest  air- 
plane or  the  largest  control  station 
switchboard. 

The  principle  on  which  these  instru- 
ire  constructed  is  that  of  the 
val  moving  coil,  permanent 
magnet  system,  designed  in  the  form 
of  a  single  "universal"  movement. 
The  size  of  this  movement  is  varied  to 
suit  the  pointer  length  and  the  size 
of  the  case  by  merely  changing  the 
lineal  dimensions  without  altering  the 
electrical  or  other  characteristics.  The 
cases  are  designed  to  conform  in  sizes, 
forms  and  other  features  to  the 
standardised  requirements  of  govern- 
mental -pocifications  which  also 
all     commercial     requirements     in     the 

The  \  of  thl     movement  with 

■light  such     as    windings, 

i  ■!  thermoi  o 
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INDUSTRIAL  NOTES 


G.  C.  Townsend,  for  the  last  four 
years  business  manager  of  Engineering 
and  Mining  Journal,  became  actively 
identified  with  Charles  Austin  Hirsch- 
berg,  Inc.,  as  a  vice-president  of  that 
company  on  Aug.  1.  He  has  had  wide 
experience  in  technical  and  industrial 
advertising. 

Bethlehem  Foundry  and  Machine  Co. 
has  announced  that  it  has  acquired  all 
of  the  capital  stock  of  the  Wedge  Me- 
chanical Furnace  Co.,  Philadelphia,  Pa., 
and  that  the  design,  manufacture  and 
sale  of  Wedge  roasting  furnaces  will 
henceforth  be  conducted  as  a  depart- 
ment of  the  Bethlehem  Foundry  and 
Machine  Co.,  Bethlehem,  Pa.  Members 
of  the  operating  staff  of  the  former 
Wedge  company  have  been  retained,  as 
well  as  the  special  facilities  for  labor- 
atory research  and  experimental  roast- 
ing. 

Edward  L.  Brayton,  formerly  presi- 
dent and  general  manager  of  the  Pelton 
Water  Wheel  Co.  of  San  Francisco, 
died  on  July  21  at  his  home  at  Pied- 
mont, Oakland,  Cal.  He  was  the  son  of 
A.  P.  Brayton,  Sr.,  a  pioneer  manufac- 
turer of  mining  machinery  in  San 
Francisco,  who  in  1887  bought  the 
rights  in  the  Pelton  wheel  from  its 
inventor,  Lester  A.  Pelton,  and  or- 
ganized the  Pelton  Water  Wheel  Co. 
Mr.  Brayton's  connection  with  the  com- 
pany began  soon  after  its  organization 
and  continued  until  early  in  the  present 
year  when  he  disposed  of  his  ill 
to  the  William  Cramp  &  Sons  Ship  & 
Engine  Building  Co.,  and  resigned. 

Two  large  foreign  contracts  have 
iu  •  been  closed  by  the  Electric  Kur- 
.  Salem,  Ohio.  The  first  calls 
for  an  aluminum  melting  furnace  for 
Germany,  and  the  second  for  ■  set  of 
automatic  he.-it  treating  units  for 
Japan,  The  United  Aluminum  Works, 
Lautewerke,  Germany,  has  contracted 
for  a  '200  kw.  tapping  type  alec 
t  r i '■  furnace  capable  of  holding 
4,000  It',  of  aluminum.  This  company 
is  turning  to  electric  melting  as  the  0OC 
sure  method  Of  producing  clean  bright 
aluminum,  free  from  gas  occlusions. 
Mitral     A     Co.,     N*H      Y..rk     City,     has 


purchased,  for  shipment  to  Japan,  a 
complete  automatic  set  for  heat  treat- 
ing forgings.  The  hardening  furnace 
will  be  rated  at  80  kw.  and  will  con- 
tain five  rows  along  which  the  forgings 
will  advance.  The  only  manual  opera- 
tion will  be  the  periodic  placing  of 
material  before  the  pusher  of  this  fur- 
nace. Automatic  arms  will  advance  the 
material  through  the  quench  and  40 
k.w.  drawing  furnace.  Time  clock 
mechanism  will  control  the  operation 
and  prevent  any  piece  advancing  be- 
fore it  has  received  exactly  the  treat- 
ment specified.  Two  new  Baily  fur- 
naces are  also  going  into  operation  at 
the  Port  Huron  plant  of  the  American 
Bushings  Corporation.  The  first  is  a 
105  k.w.  brass  melting  furnace  of  1,500 
lb.  capacity.  The  second  is  a  60  k.w. 
annealing  furnace  for  bronze  bushings. 
This  furnace  has  a  magazine  feed  and 
contains  11  rows  for  advancing  the 
bushings  down  to  11  discharge  tubes, 
treating  the  product  at  the  rate  of  one 
bushing  every  three  seconds.  P.  and 
F.  Corbin,  New  Britain,  Conn.,  has 
added  another  Baily  to  its  brass  melting 
battery.  The  new  furnace  pours  the 
metal  directly  into  the  moulds.  It  is 
rated  at  75  kw.  with  800-lb.  hearth 
capacity. 


CONSTRUCTION  NEWS 


Consolidated  Mining  &  Smelting 

Co.  Will  Erect  a  1,500-Ton 

Concentrator 

The  Consolidated  Mining  &  Smelting 
Co.  of  Canada  has  made  a  contract  with 
the  East  Kootenay  Power  Co.  for  the 
early  delivery  of  3,000  hp.  of  electric 
energy  to  be  used  in  operations  at 
Kimberley,  B.  C.  One  of  the  require- 
ments will  be  for  the  1,500-ton  concen- 
trator which  is  to  be  constructed  for 
milling  of  the  Sullivan  ores.  The  con- 
tract also  provides  for  delivery  of  an 
additional  5,000  hp.  within  the  next  five 
years.  The  power  company  has  a 
hydro-electric  plant  on  Bull  River,  near 
Fernie,  and  water-power  holdings  on 
Elk  River,  a  stream  which  drains  the 
western  slope  of  the  Crow's  Nest  Pass 
area. 


Hilltop  Nevada  Company  Builds 
Flotation  Plant 
A     100-ton    mill    and    flotatioi     plant 
n    designed    and    is    now     being 

constructed  for  t  hi-  Hilltop  Nevada 
Mining  Co.,  of  Hilltop,  Lander  County. 
Nov.,  by  \  H  Jones  Co.,  of  Salt  Lake 
City.  The  plan  of  operations  ncludes 
crushing  so  that  65  per  cent    i 

b   screen,   in   ball   mills.     Con- 
centration is  to  be  done  by  dotation. 

The  power  plant  will  consist  of  a 
300-hp.  internal-combustion  engine,  di- 
ii  ct  connected  with  a  200-kw.  gene- 
rator. It  i^  expected  that  the  new 
plant  will  be  in  operation  by  Oct.  1. 
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Number  1 


The  Dust  Problem  in  Dry-Crushing 
Operations 

IT  HAPPENS  occasionally  that  an  ore  must  be 
crushed  dry  to  a  comparatively  small  mesh  prior 
to  roasting,  sliming,  and  agitation  treatment.  In 
this  case  the  dust  problem  is  solved  with  comparative 
ease;  its  removal  from  the  atmosphere  is  effected  by 
one  of  several  available  methods;  its  return  to  the  ore 
may  be  intermittent,  without  disturbing  unduly  the 
physical  equilibrium  of  the  mass. 

In  bulk  leaching  operations,  however,  although  simple 
means  may  be  used  to  collect  the  dust,  it  is  imperative 
in  those  cases  in  which  comparatively  large  amounts 
of  finely-divided  products  are  freed  from  the  ore  that 
it  be  returned  at  the  rate  and  in  the  proportion  at 
which  it  was  abstracted.  Dust — often  colloidal  clay — 
is  a  most  refractory  material,  from  the  physical  point 
of  view,  when  not  added  uniformly  to  a  leaching  charge ; 
if  in  reasonable  amount,  if  evenly  distributed,  provided 
there  is  an  adequate  bottom  support  in  the  vat  and  that 
a  normal  rate  of  flow  of  percolant  is  maintained,  no 
trouble  need  be  anticipated;  the  extraction  of  soluble 
from  such  material,  which  is  sometimes  highly  plastic 
when  wetted,  is  usually  more  than  could  be  obtained 
were  it  isolated,  and  treated  separately  by  a  filtration 
system  involving  the  use  of  pressure  or  vacuum.  This 
is  due  to  the  fact  that  a  much  longer  time  is  available 
for  the  release  of  absorbed  and  adsorbed  solution  by 
replacement  and  diffusion,  into  and  by  means  of  weaker 
solution  and  water. 

It  is  practicable  to  design  a  plant  so  that  little  dust 
can  escape  into  the  surrounding  atmosphere  when 
crushing  is  practised  to  a  degree  that  is  advisable  as 
a  preliminary  to  the  bulk  treatment  of  ores  by  sub- 
mergence and  leaching.  Suction  fans  are  used  for  this 
purpose  almost  exclusively.  The  dust  may  then  be 
deprived  of  its  coarser  particles  by  the  use  of  conical 
settlers,  with  automatic  trap  feeders,  arranged  to  re- 
turn the  fine  sand  to  the  ore  stream  in  approximately 
the  same  proportion  in  which  it  was  freed  during  crush- 
ing and  handling.  Equally  satisfactory  methods  are 
available  for  the  continuous  collection  of  the  finer  dust, 
but  these  involve  the  purchase  of  comparatively  expen- 
sive apparatus.  One  well-known  system  makes  use  of 
closely-woven  bags,  several  of  which  are  arranged,  in 
a  suitable  metal  casing,  to  form  a  unit.  The  dust  as 
collected  falls  into  the  bottom  of  the  receptacle,  which 
is  conical,  and  can  be  fed  to  the  conveyor  that  carries 
the  main  stream  of  ore  from  the  secondary  crushing 
plant  to  the  leaching  vats.  Unfortunately,  although 
highly  efficient  such  a  system  is  not  simple.  The  bags 
require  thorough  cleansing  at  frequent  intervals  by 
mechanical  means,  whereby  periodic  jars  are  given  to 
the  filtering  media.  Compressed  air  is  needed  to  oper- 
ate the  necessary  mechanism. 

To  prevent  repeated  trouble  from  this  cause  it  is 
practicable   in  some  cases  to  dampen  the  finest  dust 


prior  to  returning  it  to  the  belt  conveyor,  but  it  is 
doubtful  whether  this  is  ever  entirely  satisfactory. 
Agglomeration  is  likely  to  result,  and  it  must  be  real- 
ized that  little  or  no  extraction  of  soluble  can  be  effected 
from  material  in  such  a  condition.  What  is  far  more 
serious,  walls  of  impervious  slime  are  likely  to  form; 
these  block  the  passage  of  solution  through  sections  of 
the  charge,  causing  short  circuiting  and  high  rate  of 
solution  flow  elsewhere  in  the  vat. 

The  usual  practice  in  dry-crushing  plants  is  to  divert 
the  exhaust  from  the  suction  fan  into  a  frame  chamber, 
covered  with  burlap  or  other  permeable  material,  in 
which  the  dust  settles.  The  air  escapes  through  the 
pores  of  the  cloth  that  forms  the  walls;  the  fine  mate- 
rial is  shoveled  periodically  onto  the  belt  conveyor  taking 
the  crushed  ore  to  the  vats.  It  is  probable,  however, 
that  the  extraction  of  soluble  from  such  undersize, 
when  transferred  intermittently  thus,  does  not  com- 
pensate for  the  disorganization  in  solution  flow  that 
results  from  the  presence  of  an  abnormal  amount  of 
fine  slime  in  a  comparatively  small  amount  of  ore. 

Insufficient  attention  has  been  paid  to  the  dust  prob- 
lem in  many  cases;  a  plant,  apparently,  can  operate  at 
a  high  technical  efficiency  when  it  has  been  disregarded. 
It  is  a  question  of  economics  as  to  whether  electrical 
precipitation  of  the  dust  formed  during  dry-crushing 
prior  to  bulk  leaching  would  be  a  satisfactory  solution 
of  the  problem.  The  ore  is  usually  low  grade;  hence 
the  prevention  of  atmospheric  pollution  may  be  con- 
sidered as  an  unnecessary  and  costly  refinement.  This 
attitude  is  not  justified.  The  cost  of  construction  of 
the  necessary  electrical  equipment  would  not  be  high; 
the  dust  to  be  settled  is  at  normal  atmospheric  tem- 
perature. The  advantages  accruing  from  the  proper 
handling  of  dust  by  continuous  mechanical  means  are 
such  that  any  reasonable  expenditure  for  the  necessary 
equipment  is  justified.  At  the  same  time  there  is 
scope  for  the  introduction  of  a  complete  system  involv- 
ing low  first  cost  and  combining  efficiency  with  sim- 
plicity of  operation. 


Labor — The  Copper  Industry's 
Toughest  Problem 

THE  COPPER  MINES  in  the  United  States  are 
having  serious  difficulty  in  procuring  an  adequate 
supply  of  competent  labor.  Complaints  come  from 
many  important  producing  centers  to  the  same  effect — 
men  are  not  returning  to  the  mines,  and  the  labor  that 
has  been  recruited  is  proving  unsatisfactory.  The 
reason  for  this  situation  is  fundamentally  the  fact  that 
wages  and  attractions  of  other  industries  overbalance 
those  of  copper  mining. 

When  practically  the  entire  copper-mining  industry  in 
the  United  States  ceased  operations  last  year  thousands 
of  miners  were  forced  to  seek  employment  elsewhere. 
Those  men  with  families  to  support  were  driven  by  dire 
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necessity  to  engage  in  some  form  of  activity;  probably 
for  the  first  time  many  miners  learned  that  they  eould 
work  at  other  trades — some  in  the  oil  fields,  others  ir. 
automobile  factories,  and  still  others  at  farming.  To 
many  the  change  was  welcome.  From  an  occupation 
that  had  many  disagreeable  features  they  turned  to  un- 
doubtedly pleasanter  tasks  for  a  remuneration  that  com- 
pared favorably  with  a  mining  wage.  The  miner  dis- 
covered a  latent  versatility  and  took  advantage  of 
economic  conditions — unequal  wage  scales  and  varied 
activity  in  industry — to  improve  his  position,  for  which 
he  surely  cannot  be  blamed. 

Many  foreign-born  miners  returned  to  southern 
Europe  intent  upon  spending  their  savings  in  Italy  or 
other  countries  where  depreciated  exchange  made  it 
tempting  to  do  so.  Some  of  these  miners,  having  failed 
to  take  out  citizen's  papers,  will  find  it  difficult  to 
return,  owing  to  our  present  immigration  laws  restrict- 
ing the  flow  of  immigrants  to  this  country. 

What  are  the  copper  mines  to  do?  Take  Butte,  for  an 
example,  where  the  situation  is  particularly  aggravated. 
Several  thousand  men  are  urgently  wanted.  The  influx 
into  the  camp  has  been  comparatively  small.  Men  have 
been  hired  whose  experience  covers  everything  but  min- 
ing, and  the  character  of  the  work  done  by  such  a  force 
has  consequently  suffered.  These  unskilled  recruits 
had  to  be  trained — always  a  costly  matter — and  the 
output  per  man  has  been  affected.  It  has  been  difficult 
to  maintain  discipline,  as  the  miners  know  that  a  short- 
age of  men  makes  it  easier  for  them  to  retain  their 
positions  or  to  obtain  others  in  the  event  of  "draw- 
ing their  time." 

Butte  has  had  much  disagreeable  labor  trouble,  the 
mines  are  getting  warmer  with  greater  depth,  the 
ground  is  often  heavy,  and  living  conditions,  as  far  as 
the  mines  are  concerned,  have  only  one  advantage,  but 
an  important  one — that  of  city  life.  How  is  the  camp 
to  compete  at  $4.25  a  day  with,  say.  a  minimum  wage 
of  $5  to  $6  in  automobile  manufacturing  centers?  At 
present  Butte  has  a  plentiful  supply  of  itinerant  labor. 
Miners  with  a  family  are  decidedly  in  the  minority. 
In  fact,  the  stranger  to  Butte  cannot  help  but  notice 
the  scarcity  of  well-kept  cottages  of  the  mine  laborer 
working  for  day's  pay.  Butte  is  not  a  city  of  beauty, 
nor  does  it  have  to  be,  but  several  alleys  and  streets  may 
hardly  be  termed  tempting  as  a  residence  for  prospec- 
tive miners. 

Of  course,  one  solution  of  the  predicament  would  be 
'  tiKht  until  wages  are  adjusted  throughout  indus- 
try. Bui  then  the  problem  arises  as  to  whether  thej 
will  ever  return  to  their  pre-war  relationship.  Another 
way  out  would  be  to  make  living  and  working  conditions 
BO  attractive  that  the  pulling  power  of  other  fields  of 
work  may  be  compensated. 

Attempts  have   doubtless   been   made   in    the   past    to 
improve  the  status  of  the  miner,  often  with  discouraging 
results  and  a  lack  of  appreciation  on  the  pan  of  the 
miner-   of  the  effort   made   to   help   them.     Tin 
Bequi  iiH     the  reflection  of  the  attitude  taken 

by  a  class  of  workers  with  Bolshevistic  leanings,  who 
feel  that   there   is  no  end  to  the  interest    which  should 
ken  in  their  welfare  and  to  which  they  are  entitled. 

Agit.v  ■Men  created  much  bitterness  between 

employer  and  employee,  and  strikes  the  culmination  of 
the  agitator's  work— have  driven  the  miner  with  a 
family  from  fields  where  employment  was  Interrupted 
and  uncertain.  here  trouble  was  more  infre- 


quent. Butte  has  suffered  in  company  with  other 
camps,  and  its  reputation  as  a  place  where  steady  em- 
ployment is  assured  has  been  hurt  appreciably.  Few 
industries,  however,  have  been  immune  from  some  form 
of  labor  trouble  in  the  past  four  years,  but  most  of  them 
have  generally  been  more  fortunate  than  the  copper 
industry  in  being  able  to  maintain  production  in  the 
face  of  a  depressed  period.  The  better  outlook  for  copper 
helps  to  assure  the  copper  miner  of  steady  employment 
for  some  time  to  come. 

Another  way  out  of  the  dilemma  would  be  to  raise 
wages  to  a  level  commensurate  with  those  paid  in  com- 
peting activities.  Such  a  step  would  be  quickly  reflected 
in  the  higher  cost  of  producing  copper — and  fourteen- 
cent  copper  is  no  inducement  to  raise  wages,  while 
$4.25  per  day  is  no  inducement  to  raise  a  family. 

Now  that  the  spotlight  is  focused  on  the  coal  and  rail- 
road strike,  the  troubles  of  the  copper  and  other  mining 
industries  are  temporarily  submerged,  but  the  directing 
officials  of  the  copper  mines  are  fully  aware  of  their 
importance.  Much  serious  thought  must  be  given  to 
the  matter  and  many  trials  and  tribulations  must  be 
overcome  before  a  satisfactory  answer  can  be  found. 

The  ultimate  solution  will  likely  be  of  great  interest 
to  other  mining  camps — whether  it  be  the  fruit  of  time- 
keeping studies,  complete  contracting  of  mine  work, 
establishing  a  model  community  of  miners'  homes, 
greater  recreation  facilities,  or  some  other  method  of 
attack. 


On  Being  in  the  Open 

THERE  ARE  DISADVANTAGES  over  living  in 
the  open — even  sleeping  out  of  doors.  Mosquitos 
may  get  you  now  and  then:  you  may  get  chilled 
or  rained  on.  But  these  disadvantages  are  offset  a 
thousand  times  by  the  greater  vigor,  the  healing  effect 
on  mind  and  body  of  pure  air  and  the  close  contact  with 
the  rest  of  nature. 

It  is  like  this  with  living  one's  mental  and  moral  life 
in  the  open.  What  we  are  secretive  about — what  we 
hide — must  ordinarily  be  because  we  are  ashamed  of  it 
or  because  we  fear  the  consequences.  We  cover  our- 
selves with  as  fair  and  dazzling  a  cloak  as  we  can  manu- 
facture, and  present  ourselves,  scrubbed  and  shining,  to 
the  world.  The  cloak  is  too  often  largely  woven  partly 
of  hypocrisy:  anyhow  we  fear  its  removal.  With  the 
best  interpretation,  what  man  but  would  be  mortified 
at  having  his  shirt  suddenly  torn  from  his  back  on  the 
street,  to  say  nothing  of  his  trousers? 

Business  nowadays  is  fearful  of  governmenl  inter- 
ference, not  only  of  government  control,  but  of  actual 
charges  of  conspiracy,  indictments  for  law-breaking — 
as,  for  example,  against  the  Sherman  act.  It  is  fearful; 
and  it  cautiously,  in  many  cases,  covers  itself  with  a 
cloak  of  secrecy.     It  will  not  expose  its  operations.    It 

refuses  to  give  its  figures  to  the  public.  Whatever  the 
rights  and  wrongs  of  the  coal  strike,  the  operators  have 
to  do  with  a  coolly  critical  government  and  a  sceptical 

public  because  tl  ■  laj  their  cards  on  the  table: 

will  not  bare  the  facta  and  give  all  their  figures  for 
open  inspection.     That  spells  trouble.    Secret  diplomacy 

has   I n   definitely   bested   bj    the   frank   shirt-sleeve 

diplomacy  of  the  Unto  Government    We  have 

no  gum-shoe  intriguing  diplomats  in  the  state  l>. 
ment.  or  few.    We  want  none  in  business  or  in  labor,  or 

in  pol  ' 
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Mining  organizations  may  know  where  they  are,  by 
this  simple  formula.  Are  their  cards  on  the  table? 
Are  their  statistics  open  to  the  public?  If  they  are, 
they  need  not  shrink  behind  their  cloak.  If  they  are  not, 
they  probably  need  the  cloak  they  have  provided:  but 
they  are  always  open  to  the  catastrophe  of  having  it 
pulled  off. 


H 


A  Million  Years 

r0W  LONG  IS  TIME?  How  long  has  been  the 
past?  We  say  that  we  are  in  the  year  1922, 
.  dating  back  to  the  birth  of  Christ.  But  records 
show  a  long  period  of  Eastern  civilization  before  that 
date,  running  back  some  thousands  of  years.  Then 
historical  records  are  no  longer  available.  But  it  has 
been  estimated  that  the  cave  men  of  Europe,  who 
hunted  the  hairy  mammoth  and  made  very  creditable 
drawings  of  these  animals  on  the  walls  of  their  caves, 
lived  some  25,000  years  ago.  Iron  began  to  be  used 
for  tools  some  3,000  years  ago,  copper  about  5,000  or 
6,000  years  ago.  Between  25,000  and  125,000  years  ago 
there  lived  in  Europe  men  who  used  stone  and  bone  for 
the  fashioning  of  implements — short,  powerful,  stoop- 
ing, brutish  men.  From  100,000  to  300,000  years  ago, 
men  still  more  brutish,  with  chimpanzee-like  jaws, 
existed.  Between  200,000  and  350,000  years  ago  a 
still  more  primitive  type,  with  human  teeth  but  simian 
jaws,  lived  in  Europe.  And  the  earliest  type  of  man 
whose  remains  have  been  discovered  lived  more  than 
475,000  years  ago,  in  Java :  he  had  a  brain  capacity  in- 
termediate between  that  of  modern  man  and  the  modern 
great  apes.  Still  he  walked  upright  and  was  five  feet 
seven  inches  tall,  which  is  about  the  average  height  of 
man  at  present. 

These  estimates  of  age  have  been  made  from  the  char- 
acter of  deposits  in  which  the  human  bones  have  been 
found  imbedded;  and  the  age  of  the  deposits  has  been 
approximately  ascertained  from  various  data. 

Men  of  even  a  rudimentary  education  in  earth  science 
are  familiar  with  the  process  of  erosion,  by  which  the 
rocks  are  gradually  worn  away  and  carried  as  mud  and 
sand  by  the  streams  into  the  ocean.  They  know  that  by 
this  process  the  Colorado  River  has  cut  down  its  stupen- 
dous canyon  through  the  mainly  horizontal  rocks  of  its 
course.  One  of  the  most  reliable  and  striking  measures 
of  time  results  from  the  study  of  erosion.  By  measur- 
ing the  amount  of  solid  matter  discharged  at  the  mouth 
of  the  Mississippi  during  the  year,  for  example,  and 
calculating  its  distribution  over  the  whole  Mississippi 
drainage  basin,  it  is  found  out  how  much  the  surface 
of  the  basin  is  yearly  lowered  by  erosion.  This  has 
been  done,  and  it  has  been  found  that  the  rate  is  one 
foot  in  4,500  years !  Similarly  the  basin  of  the  Colorado 
River  at  Yuma  is  being  lowered  one  foot  in  5,300  years. 
In  mountain  countries,  of  course,  the  speed  of  erosion 
is  much  greater.  The  basin  of  the  Po  is  being  lowered 
one  foot  in  729  years;  that  of  the  Ganges  one  foot  in 
823  years. 

If  one  goes  into  a  primeval  forest,  and  has  the  oppor- 
tunity to  examine  a  newly  cut  ancient  tree,  he  may 
easily  count  hundreds  of  the  annual  rings,  each  of 
which  infallibly  represents  a  yearly  round  of  the  sea- 
sons. And  in  the  redwoods  of  California  the  count 
may  run  up  into  a  few  thousand  rings.  Yet  one  looks 
in  vain  for  the  evidence  of  great  changes  in  the  sur- 
face during  the  tree's  existence.  It  stands,  apparently, 
just  as  it  sprouted.     How  long,  then,  was  rea.uired  to 


carve  out  the  mountain  valley  in  which  we  find  it? 
If  we  acknowledge,  in  accordance  with  erosion  esti- 
mates derived  from  the  burden  of  silt  in  rivers,  that 
a  foot  of  soil  has  been  removed  from  around  the  roots 
of  our  two-thousand-year-old  tree,  or  between  the  trees, 
and  if  the  valley  is  a  thousand  feet  deep,  we  arrive  at 
once  at  a  rough  measurement  of  the  time  required  to 
wear  down  the  valley,  of  two  million  years,  by  a  calcu- 
lation so  simple  and  by  a  method  so  clear  that  the 
approximately  correct  value  is  easily  and  certainly 
grasped,  by  anyone,  be  he  scientist  or  bookkeeper.  And 
if  he  is  somewhat  of  a  geologist,  even  if  a  very  amateur 
one,  and  knows,  which  is  true,  that  the  erosion  of  such 
a  valley  is  a  recent  occurrence  in  a  geological  record 
which  is  vastly  longer,  then  he  begins  to  have  some 
rough  conception  of  time — let  us  not  say  geologic  time, 
but  simply  time — during  which  the  creatures  of  the  earth 
have  lived,  flourished,  and  died  before  we — you  and  I — 
made  our  triumphal  entry  upon  the  scene. 

The  first  reaction — the  usual  comment — is  that  con- 
ceptions of  time  which  involve  a  million  years  and 
more  are  too  much  for  the  human  brain  to  grasp.  That 
is  only  a  matter  of  habit,  to  be  corrected  by  a  little 
practice  in  thinking.  A  great  many  men  have  concen- 
trated their  thoughts  until  they  have  a  very  good  idea 
of  what  a  million  dollars  is;  and,  if  they  are  the  pos- 
sessors of  that  amount,  have  a  very  clear  conception 
of  its  distribution  and  its  qualities  in  general.  Their 
conception  of  numbers  when  applied  to  dollars  does 
not  stop  short  at  five  thousand,  as  they  feebly  declare 
it  does  with  years!  And  even  if  you  remind  them 
that  a  million  dollars  is  a  hundred  million  cents,  they 
would  still  have  a  perfect  comprehension  of  what  a 
hundred  million  means.  If,  therefore,  they  could  be 
thoroughly  convinced  that  time  is  money,  they  would 
have  little  difficulty  in  thoughtfully  weighing  and  ap- 
praising all  geologic  time;  of  which  the  best  estimate, 
from  the  Cambrian  period  to  the  present,  is  about  six 
hundred  million  years.  The  dawn  of  life  on  earth  was 
much  earlier  than  this;  and,  based  upon  studies  of 
radio-activity,  physicists  have  granted  certain  uranium 
minerals,  which  have  been  examined  in  the  Archaean 
rocks,  an  age  of  one  and  a  half  billion  years  at  least. 
And  with  this  estimate  we  may,  perforce  perhaps,  rest 
for  the  present.  For  although  the  subject  should  be 
a  simple  one  for  millionaires  and  statisticians  to  vis- 
ualize intelligently,  there  are  others  of  us  who  have 
always  been  unable  to  grasp  the  idea  of  a  million  dollars, 
and,  like  the  man  who  cannot  mentally  acknowledge  a 
million  years,  have  been  tempted  to  exclaim  of  a  million 
dollars,  "There  ain't  that  much  monev  in  the  world!" 


The  Golden  Fleece 

A  RECENT  ISSUE  of  the  London  Times  quotes  the 
Cape  Argus  as  stating  that  "what  is  described  as 
the  richest  gold  reef  in  the  world"  has  been 
found  in  the  Keetmansdorf  district,  the  "average  yield" 
being  4  oz.  11  dwt.  per  ton.  We  would  like  to  believe 
that,  for  what  the  world  needs  today  is  a  good  tonic, 
and  of  all  tonics  the  discovery  of  a  new  and  rich  gold 
field  would  be  the  most  effective  to  cheerfulness,  if  not 
the  best  for  industrial  health.  Meanwhile  it  is  pleasant 
to  note  the  resumption  of  operations  at  many  gold  mines 
in  our  West,  particularly  California.  The  prosperity  of 
gold  mining  just  now  lies  largely  in  the  reopening  of 
old  mines  and  the  discovery  of  ore  in  abandoned  work- 
ings.    For  that  there  is  large  scope. 
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DEMETRIUS     EDWARD    ALEXIS 
CHARLTON 
'T"~^HE   managing  editor  of  the  Joto-Jial-Press  was 
born    in     1885    at    Detroit,     Mich.,    of    English 
A    parentage.     At  the  age  of  three  months  he  went 
to  England,  but  returned  three  years  later  and  settled 
in    Marquette,    Mich.      Charlton   was    graduated    from 
St.  John's  Military  Academy,  Delafield,  Wis.,  in  1903. 
In  the  preceding  summer  he  had  worked  on  construc- 
tion of  the  Pioneer  Iron  Co.'s  furnace  at  Marquette — 
unloading   bricks    and    running    a    stationary    hoisting 
engine— and  during  the  summer  of  1903  he  was  again 
on    road    construction,    with    an    engineering    crew    at 
Grand   Island.   Mich. 


Undecided  whether  to  take  up  literature  or  mining 
engineering,  Charlton  (hose  the  latter  as  affording  a 
greater  diversity  of  excitement,  and  entered  the  Michi- 
gan College  of  Mines  in  the  fall  of  1908.  Perhaps  one 
of  the  reasons  which  prompted  his  selection  of  this 
institution  was  the  fact  that,  except  for  one  building, 
all  of  the  structures  of  the  Bchool  had  been  designed 
by  his  father,  D.  Fred  Charlton. 

In  the  spring  of  1905  "Ted"  Charlton,  as  he  Is  affec- 
tionately diminutived  by  his  friends,  began  practical 
work,  after  being  "let.  out"  for  failure  to  make  the 
"grade"  at  Houghton.  The  latter  experience  he  Bays  he 
now  i  a  ha|>p\    circumstance,  declaring  that 

it  made  him  realize  that  he  would  have  to  give  serious 
application  to  all  features  of  mining  work,  and  it  also 
gave  him  a  better  insight  regarding  the  requirements 
of  his  subsequent  technical  study.  After  some  months 
as  engineer  on  railroad  construction  for  the  Marquette 


&  Southeastern  Ry.,  he  entered  the  employ  of  the 
Oliver  Iron  Mining  Co.,  on  the  Mesabi  Range,  where 
he  worked  as  levelman  on  topography,  draftsman  in 
charge  of  exploration  records,  and  finally  assistant  min- 
ing engineer  in  opening  up  the  McKinley  mine,  at 
McKinley,  Minn. 

During  the  summer  of  1907  Charlton  returned  to 
Houghton  to  resume  his  studies  at  the  College  of  Mines, 
remaining  there  the  two  years  following,  with  the  ex- 
ception of  one  summer  when  he  was  assistant  mining 
engineer  for  the  Verona  Iron  Mining  Co.  in  the  Iron 
River  district  of  Michigan. 

Leaving  Houghton  in  the  spring  of  1909,  Charlton 
struck  out  for  Arizona,  where  his  first  job  was  that  of 
underground  sampler  for  the  Detroit  Copper  Mining 
Co.,  at  Morenci.  Later  he  was  placed  in  charge  of  the 
sampling  department,  then  considerably  enlarged  asd 
under  the  direction  of  Frank  Pelton,  geologist  for  the 
company  at  Morenci.  Following  the  urge  of  the  aver- 
age mining  engineer,  he  left  Morenci  early  in  1910  for 
Utah,  and  became  assayer  for  the  Chief  Consolidated 
Mining  Co.,  at  Eureka,  remaining  in  the  district  for 
about  three  years.  He  returned  to  the  Michigan  Col- 
lege of  Mines  during  the  summer  of  1910  to  take  the 
geological  field  course,  the  completion  of  which  secured 
him  the  degree  of  Engineer  of  Mines.  While  in  the 
Tintic  mining  district  he  was,  for  a  time,  mining  engi- 
neer and  assayer  for  the  Victoria  Consolidated  Min- 
ing Co. 

From  the  latter  part  of  1912  to  February.  1914, 
Charlton  was  employed  as  mining  engineer  by  the 
Oliver  Iron  Mining  Co.,  Virginia,  Minn.,  and  for  almost 
three  years  as  safety  and  efficiency  engineer  for  the 
same  company.  He  was  one  of  the  organizers  of  the 
Engineers'  Club  of  Northern  Minnesota,  its  first  secre- 
tary, and  later  president.  He  took  an  active  interest, 
in  civic  affairs,  and  was  elected  justice  of  the  peace  of 
Franklin  Village,  although  he  admits  that  he  never  held 
court,  tried  a  case,  issued  a  restraining  order,  or  got 
any  of  the  mine  crew  into  trouble  by  performing  a 
marriage  ceremony. 

Charlton  came  to  the  editorial  staff  of  Engineering 
and  Mining  Journal  in  1917,  and  was  made  managing 
editor  in  1919.  He  collaborated  with  G.  J.  Young  in 
getting  out  the  "strike"  editions  of  the  Journal  at  San 
Francisco  in  1919  and  1920  that  resulted  through  the 
"vacations"  which  the  mechanical  forces  of  the  New 
York  print  shops  enjoyed  at  that  period.  He  is  a  mem- 
ber of  the  A.  I.  M.  E.,  serving  on  the  engineering  license 
and  program  committees  of  the  New  York  Section,  and 
is  also  chairman  of  the  program  and  publication  com- 
mittee of  the  Mining  Section  of  the  National  Safety 
Council. 

Charlton  has  achieved  considerable  reputation  as  ■ 
raconteur,  all  readers  of  the  Journal  and  the  Journal- 
Press  and  a  wide  circle  of  friends  being  familiar  with 
his  "Cousin  Jack"  yarns.  II.  admits  having  acquired 
all  dialects  except  the  Finnish,  but  there  is  time  for 
that,  as  he  is  only  thirty-seven.  In  1911  he  was  mar- 
ried to  Edith  Russell,  and  they  have  two  sons — both 
real  boys,  according  to  their  dad. 

During  his  service  with  the  Journal  and  Journal- 
/'.,  Charlton  has  successfully  applied  that  knowledge 
of  human  relationship  which  he  absorbed  in  practical 
work,  and,  as  all  readers  know,  the  paper  gets  out  on 
time  each  week — and  not  by  accident.  Versatile,  lik- 
able, and  skilled  in  "human  engineering."  he  gets  re- 
sults without   noise  or  apparent  effort. 


August  12,  1922 
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The  Galbroseries  of  Geology 

By  T.  A.  Rickard 


GEOLOGY  lends  itself  to  humbug  because  it  is 
expressed  in  Greek-Latin  terms  the  meanings  of 
which  usually  are  not  too  closely  scrutinized. 
Thus  I  have  received  a  printed  report  on  a  mine  belong- 
ing to  the  Mohave-Rand  Silver  Corporation.  This  re- 
port is  by  a  gentleman  who  affixes  'E.  M.'  to  his  name, 
whether  properly  or  not,  I  do  not  know.  I  forbear 
from  giving  his  name,  as  my  criticism  is  entirely  im- 
personal. According  to  him,  the  lode  is  close  to  "a  vast 
dike  belonging  to  the  basalt  galbroseries".  What  is 
that?  I  am  proud  to  have  guessed  it:  gabbro  series. 
However,  even  that  does  not  make  sense — only  a  pseudo- 
morph  of  sense.  The  lode  is  called  a  "ledge",  which  is 
an  unfortunate  label  for  such  a  form  of  deposit  as  that 
at  Randsburg,  California.  A  'ledge,'  is  a  horizontal 
shelf;  it  is  a  poor  word  for  a  vein,  lode,  or  other  steeply 
inclined  ore-channel.  "The  ledge",  says  our  E.  M.,  "is 
a  porphyritic -lime-silicate  and  contains  about  60%  of 
CaO".  I  think  not.  Pure  limestone,  or  calcite,  contains 
only  56 cc  of  CaO,  or  lime.  'Porphyritic'  is  a  term  that 
is  frequently  misunderstood,  and  therefore  misused.  It 
refers  to  a  speckled  structure,  the  original  of  this  type 
of  igneous  rock  being  spotted  with  snow-white  and 
rose-red  crystals  of  feldspar  in  a  blood-red  groundmass. 
This  first  'porphyry'  was  a  beautiful  ornamental  stone, 
which  the  Romans  obtained  from  quarries  at  Ghebil 
Dokhan  on  the  Red  Sea.  It  was  called  'porphyry'  on 
account  of  its  color,  the  Greek  word  porphyra  meaning 
purple.  However,  the  idea  of  structure — of  a  speckled 
appearance — now  dominates  the  meaning  of  'porphyry'. 
The  Western  miner's  'bird's-eye  porphyry'  is  typical  of 
rocks  of  this  class.  Next  we  are  told  that  "the  gauge 
minerals  of  the  lodge  near  the  surface  consist  of  quartz, 
Sericite,  Carbonates  and  Gypsum".  The  second  word 
should  be  'gangue',  of  course.  This  refers  to  the  non- 
valuable  or  rock  minerals  that  accompany  the  valuable 
or  ore  minerals  in  a  vein  or  lode.  This  word  comes  from 
the  German  gang,  which  means  lode.  It  is  a  mistake  to 
mix  the  names  of  minerals  with  words  that  are  merely 
descriptive.  'Carbonates'  says  nothing;  at  Randsburg 
this  might  include  the  carbonate  of  iron  (siderite),  the 
carbonate  of  lead  (cerussite),  the  carbonate  of  lime 
(calcite),  the  carbonate  of  manganese  (rhodochrosite), 
or  the  carbonate  of  magnesium  (magnesite). 

We  must  proceed.  "A  large  disseminated  gossen",  it 
is  stated  by  the  E.  M.,  "is  seen  at  the  outcrop  and 
Pyrite  (Iron  Sulphide)  can  be  found  in  minute  crystals 
in  the  disseminations."  This  kind  of  language  is  much 
more  common  than  is  generally  supposed.  To  clear  the 
air  it  is  necessary  to  say  that  'gossan',  not  "gossen",  is 
a  Cornish  word;  it  refers  to  the  oxidized  iron-stained 
cap  of  a  lode,  and  is  equivalent  to  the  German  eiserner 
hut  or  the  French  chapeau  de  fer.  To  be  disseminated 
is  to  be  scattered  abroad  as  seed  is  scattered.  Semen 
is  the  Latin  for  seed  and  dis  means  asunder  or  apart. 
We  have  the  disseminated  copper  deposits — vulgarly  and 
incorrectly  named  'porphyries' — in  which  the  copper  is 
widely  distributed  in  the  form  of  particles  of  chalcocite. 
The  word  disseminated  is  applied  to  the  thing  that  is 
scattered,  not  to  the  thing  in  which  it  is  scattered. 
A  gossan  could  be  disseminated  over  a  country  by  a 
violent  explosion;  our  E.  M.  does  not  mean  that;  he 
means  apparently  that  the  pyrite    (with  a  big  P)    is 


widely  and  uniformly  scattered  amid  the  gossan,  a  mass 
of  iron-stained  and  honeycombed  quartz.  A  'dissemina- 
tion' is  a  condition,  it  represents  an  abstract  idea ;  there- 
fore it  can  not  contain  minute  crystals,  but  it  might 
co-exist  with  minute  crystallization.  It  is  a  mistake  to 
mix  the  abstract  with  the  concrete;  the  result  is 
delirium. 

The  report  continues:  "Surface  waters  containing 
Chlorine  evidently  acted  on  the  veins  and  the  values 
leashed  out  and  carried  down  to  ground  water  level, 
here  they  have  participated  and  formed  a  secondary 
enrichment.  We  have  a  Horn  silver  (Parargyrite) 
plastered  in  fine  specks  in  the  cleavage  of  the  rock." 
That  the  surficial  drainage  of  the  desert  contains  chlo- 
rine in  solution  is  more  than  probable.  The  late 
William  P.  Blake  wrote  on  the  subject  twenty  years  ago. 
The  chlorine  in  such  water  exists  usually  as  sodium 
chloride,  or  common  salt,  and  produces  silver  chloride, 
a  waxen  mineral  known  to  miners  as  hornsilver.  That 
is  why  prospectors  in  the  South-West  are  called  'chlo- 
riders.'  Our  friend  the  E.  M.  has  got  hold  of  some  of 
these  ideas,  but  it  is  evident  that  he  holds  them  by 
the  tail,  precariously. 

The  "values"  might  be  "unleashed,"  by  way  of  met- 
aphor, but  he  means  'leached,'  which  also  is  wrong,  be- 
cause nothing  so  abstract  and  unsubstantial  as  "values" 
can  undergo  so  concrete  a  process  as  leaching  or  dissolv- 
ing. He  means  that  the  valuable  metals,  particularly  the 
silver,  were  dissolved  by  the  chlorinated  surficial  waters 
and  carried  in  solution  to  the  line  of  ground-water,  that 
is,  the  level  at  which  the  water  of  atmospheric  origin 
stands  normally  underground.  For  "participated"  we 
must  read  'precipitated,'  of  course.  That  is  a  typo- 
graphical error,  but  "parargyrite"  is  more  than  that. 
The  mineral  hornsilver,  or  silver  chloride,  has  a  scien- 
tific name,  which  is  cerargyrite,  from  the  Greek  keras, 
meaning  horn,  and  arguros,  silver.  Pyrargyrite  is  ruby 
silver,  a  complex  sulphide  of  silver  and  antimony.  The 
word  is  derived  from  arguros  and  pur,  fire,  in  allusion 
to  the  color  of  this  beautiful  mineral.  Specks  are  not 
plastered;  to  plaster  is  to  spread  uniformly;  he  means 
that  the  planes  of  cleavage  in  the  rock  are  speckled  with 
fine  particles  of  hornsilver,  like  minute  drops  of  wax. 
He  uses  cerargyrite  correctly  later  for  silver  chloride, 
and  states  that  it  "will  be  the  predominant  ore  of  the 
precious  metals  occurring  in  the  oxidized  zone."  Cerar- 
gyrite contains  silver  only,  not  gold.  A  similar  blunder 
is  made  when  asserting  that  "the  silver  ore  bodies  of 
the  Rand  district  closely  resemble  those  of  the  Comstock 
Lode".  The  yield  of  the  Comstock  was  nearly  half  gold 
and  half  silver  in  value,  whereas  the  Randsburg  ore  is 
essentially  a  silver  one.  This  trick  of  comparing  one 
district  about  which  a  writer  knows  little  with  another 
about  which  he  knows  less  is  common.  I  remember, 
when  in  the  interior  of  Australia,  at  the  end  of  the 
railroad,  meeting  a  couple  of  educated  young  women 
that  had  never  traveled  on  a  train  before.  I  asked  them 
what  they  thought  of  it.  "It's  just  like  riding  in  a 
balloon,"  was  the  reply.  They  had  never  seen  a 
balloon,  of  course.  Perhaps  the  E.  M.'s  report  is  merely 
a  balon  d'essai,  a  trial  blimp  into  the  empyrean  of 
mining  finance,  inflated  with  the  helium  of  a  wayward 
imagination,  and  liberated  from  the  anchorage  of  fact. 
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An  Engineer's  Patents 

Technicians  Who  Take  Out  Patents  Probably  Com- 
mit Fewer  Errors  of  Judgment  Than  Do 
Ordinary  Inventors — Prior  Art 
Must  First  Be  Studied 

The  Editor: 

Sir — It  would  be  interesting  to  know  just  what  the 
circumstances  were  that  impelled  you  to  write  the  edi- 
torial "An  Engineer's  Patents,"  which  appeared  in  your 
issue  of  July  22,  1922.  The  article  contains  much 
specific  advice  that  nearly  anyone  having  business  to  do 
with  patents  could  take  advantage  of  for  his  own  benefit. 
However,  the  general  purpose  of  the  article,  its  conclu- 
sions, and  the  impressions  which  it  creates  are  not  in 
sympathy  with  the  objects  and  policies  of  the  patent 
system  of  the  country,  and  as  a  whole,  if  followed  by 
engineer  inventors  would  probably  cause  them  greater 
loss  and  injury  than  if  they  continued  to  pursue  their 
aims  in  the  well  known  and  heretofore  approved  manner. 

At  a  hearing  had  before  the  House  Committee  on 
Patents,  in  1919,  the  following  question  was  put  to  Mr. 
Frederick  P.  Fish,  of  Boston,  Mass.,  who  is  recognized 
as  being  the  most  illustrious  exponent  of  patent  matters 
in  the  country: 

Q.  There  is  an  impression  among  certain  people  that 
the  inventor  of  a  patent,  as  a  rule,  does  not  get  much  out 
of  the  invention. 

A.  About  that  I  have  much  real  knowledge,  and  I  venture 
tc  deny  the  proposition.  Take  it  by  and  large  the  inventor 
gets  well  paid.  I  mean  the  individual  inventor,  sometimes 
in  one  way  and  sometimes  in  another.  He  gets  well  paid, 
and  unless  he  is  an  eccentric  he  is  generally  satisfied.  You 
must  not  forget  that  the  very  qualities  that  make  a  man 
an  inventor  are  the  qualities  that  make  an  eccentric.  Men 
imagine  that  they  have  made  an  invention  when  they  have 
not  made  one;  they  often  greatly  exaggerate  the  utility  and 
value  of  their  achievements.  You  must  not  also  forget  that 
not  one  patented  invention  in  ten  is  worth  making,  and  that 
is  the  reason  why  many  of  them  are  not  a  success.  I  have 
heard  it  said  and  believe  that  four  out  of  five  things  that 
are  patented  today  are  for  worse  ways  of  doing  something 
that  is  well  done  already.  The  man  that  makes  that  kind 
of  invention  does  not  recognize  that  truth  at  all,  and  charges 
to  others  the  failure  of  inventions  which  really  fail  because 
they  have  no  inherent  merit. 

At  the  same  hearing.  Dr.  L.  H.  Baekeland,  of  bakelite 
fame,  who  has  had  a  very  wide  experience  as  an  inven- 
1 1 lied  aa  foil 

There  is  another  element  to  be  considered  in  the  patent 
situation.  I  shall  have  to  talk  about  myself  and  my  own 
affairs  in  this  particular  hiatal  I      sppen   to  be, 

I   know — and 
this — the  only  man   in  the   United    Slate,  who 
an  iti  w  branch  of  '  industry. 

I   took  out   my  first  patents  for  these   products   in   1907. 
hardly  a  week,  and  tainly 

not  a  neinth.  wh< 
in  this  country  and  other  Dountric    whicl 

or     afterthoughts      and     very     often      imitations      ,,f 

■  r.  these  partieulai    synthetic   phenolic 

condensation  products. 


I  can  tell  you  that  the  same  'hing  exactly  occurs  in  the 
case  of  every  published  patent  which  amounts  to  anything. 
You  take  the  initial  patents  in  wireless  telegraphy;  they 
have  been  followed  by  endless  other  inventions  and  im- 
provements; the  telegraph,  the  telephone,  and  other  great 
inventions  show  the  same  history.  There  is  a  kind  of 
impetus  given  by  the  publication  of  a  patent  which  accele- 
rates the  thinking  and  dynamics  of  a  nation.  This  is  an 
important  element  in  the  general  benefits  of  patents  that 
has  not  been  sufficiently  brought  out  in  these  discussions. 
The  publication  of  an  invention  stimulates  action;  it  makes 
other  inventors  think  and  work. 

You  will  appreciate,  after  reading  these  excerpts,  that 
your  viewpoint  is  widely  variant  from  that  of  these 
parties.  As  a  matter  of  fact,  engineers  who  take  out 
patents  probably  commit  fewer  errors  of  judgment  in 
respect  thereto  than  does  the  ordinary  inventor  who  is 
unfamiliar  with  the  field  in  which  he  is  working. 

After  many  years'  experience  in  patent  matters,  I 
have  reached  the  conclusion  that  the  sanest  advice  to 
give  to  any  inventor  is,  first,  do  not  attempt  to  effect 
improvements  in  any  art  until  you  have  fully  familiar- 
ized yourself  with  what  has  been  done  before  along  the 
line  in  which  you  are  interested,  and  which  will  largely 
be  revealed  by  a  comparatively  inexpensive  search 
through  the  prior  art  in  the  Patent  Office.  Second,  if 
you  have  reached  a  conclusion  that  the  solution  of  the 
problem  which  you  have  in  mind  is  new,  then  satisfy 
yourself  that,  even  if  you  have  effected  the  desired 
improvement,  it  has  commercial  possibilities.  If  this 
advice  is  followed  intelligently,  there  is  no  reason  why 
any  engineer  inventor  should  meet  with  the  failure 
which  your  editorial  would  lead  one  to  believe  is  almost 
bound  to  occur  except  in  special  cases. 

Washington,  D.  C.  John  Boyle,  Jr. 


The  Mining  Law  Revision 

The  Editor: 

Sir — I  do  not  like  your  editorial  entitled  "The  Mori- 
bund Mining  Law  Revision."  When  you  say  therein 
"true  it  is  that  this  is  a  government  by  noise,"  and  by 
implication  attribute  the  "noise"  to  the  "vociferous 
minority"  who  oppose  revision,  you  take  what  seems  to 
me  to  be  a  position  not  warranted  by  the  facts,  as  well 
aa  begging  the  whole  question.  What  reasons  have  you 
for  assuming  that  the  antis  are  in  the  minority?  And 
if  there  has  been  any  "noise"  in  the  matter  it  cer- 
tainly has  been  made  more  by  those  who  favor  revision 
than  by  those  who  oppose  it.  In  fact,  the  former  have 
been  vigorously  agitating  the  subject  for  half  a  decade 
or  more,  while  I  lie  latter  have  been  heard  from  only  so 
recently  that  some  of  us  began  to  fear  the  ease  would 
go  against  us  by  default. 

Lei  ua  look  into  (his  mat)  r.  The  move  for  revision 
has  been  backed  mainly,  as  you  say,  "by expert  engineers 
and  geologists."  Practical  I ;  the  only  voiced  opposition 
has  been  from  lawyers,  ami  a  few  assoeiat  ions  repre- 
senting  mining  operators.      The   prospector  and   miner 
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have  scarcely  been  heard  from.  No  effort  has  been 
made  by  Congress  to  ascertain  their  views. 

A  mining  law  has  for  its  objects,  first,  to  encourage 
the  discovery  of  mineral  wealth,  and  second,  to  safe- 
guard capital  or  effort  devoted  to  development.  For 
over  sixty  years  the  existing  Federal  law  has  so  well 
promoted  both  results  that  the  region  over  which  it 
applies  has  become  the  most  notable  metal  and  mineral 
producing  area  in  the  world. 

But,  of  late,  the  blight  of  bureaucracy  has  spread 
over  it,  discouraging  prospecting,  adding  burdens  to 
the  task  of  the  man  who  is  trying  to  patent  his  claims, 
dotting  the  once  free  and  open  West  with  reserved  areas 
where  only  leases  can  be  obtained,  and  doing  other 
things  that  discourage  search.  And  finally  this  demand 
for  revision  of  the  law  which  cails  forth  the  enthusi- 
astic support  of  all  the  Washington  Bureaus.  The 
campaign  has  gone  so  far  as  to  intimate  that  the 
prospector  is  no  longer  needed,  that  his  work  has  been 
accomplished;  and  to  prove  this  they  say  "Where  is  he? 
He  has  already  disappeared." 

Well,  yes,  he  has,  very  largely,  just  as  he  has  from 
other  regions  where  he  has  to  pay  a  license  to  prosecute 
his  vocation,  and  where  he  is  debarred  by  law  from 
owning  what  he  may  discover.  And  there  are  many 
who  believe  that  his  partial  disappearance  in  the  domain 
of  the  Federal  Law  is  a  direct  result  of  the  activity 
and  "noise"  exhibited  and  made  by  the  revisionists  dur- 
ing the  last  five  to  ten  years. 

Denver,  Col.  Theo.  F.  Van  Wagenen. 


The  Origin  of  Man 
The  Editor: 

Sir — The  article  appearing  in  the  Journal-Press  of 
July  15,  p.  94,  by  Thomas  Smith,  on  the  "Harmony 
of  True  Science  and  True  Religion,"  is  a  subject  of 
much  importance  and  Mr.  Smith  has  stated  some  inter- 
esting things.  He  has,  however,  given  the  impression 
that  there  are  no  true  scientists  that  set  forth  that 
Man  originated  from  the  monkey.  I  doubt  very  much 
if  there  are  really  any  "true  scientists"  that  believe 
in  such  a  theory,  although,  it  must  be  admitted  that 
some  of  those  who  claim  distinction  as  being  advanced 
students  and  scientists,  proclaim  in  no  unmistakable 
terms,  that  Man  and  monkey  are  identical  in  their 
primary  origin.  Prof.  Knight,  of  the  American 
Museum  of  Natural  History,  in  an  article  appearing  in 
Popular  Science  in  June,  1921,  says,  among  other 
things,  that  he  wrote  concerning  the  Neanderthal  Man, 
"As  he  stands  before  us  in  all  his  primeval  shagginess, 
grasping  his  heavy  wooden  spear  in  the  moonlight — and 
so  I  have  shown  him  in  my  drawing  on  the  opposite 
page — he  thrills  us.  This  is  our  ancestor;  this  is  the 
creature  from  which  we  evolved;  this  thing  is  bone  of 
our  bone,  flesh  of  our  flesh.  We  are  stirred  by  his 
passions,  urged  on  by  his  nameless  instincts.  Forty 
thousand  years  separate  us  from  him.  But  millions  of 
years  separate  him  from  still  lower  animals.  He  stands 
close  to  us — this  cunning,  fighting,  hunting,  ferocious 
Neanderthal  Man." 

In  a  recent  issue  of  the  New  York  Times,  June  15, 
1922,  Dr.  W.  K.  Gregory,  Curator  of  Comparative 
Anatomy  of  the  American  Museum  of  Natural  History, 
is  quoted  as  stating  at  a  meeting  of  scientists  that  the 
important  thing  to  the  scientific  man  was  classification, 
and  that  classification  was  an  important  contribution  to 
evolution.     He  declared  that  the  first  step  in  this  study 


was  taken  by  Linnaeus,  "the  father  of  natural  history," 
who  put  the  apes  and  similar  animals  into  a  class  called 
primates.  The  second  step,  he  said,  was  taken  by 
Darwin,  who  said  that  man  belonged  to  that  particular 
group  with  the  gorilla,  the  gibbon,  the  orang-utan 
and  the  chimpanzee.  He  further  stated  that  a  vast 
amount  of  work  had  proved  Darwin's  contention.  When 
we  say  that  man  is  in  this  group  we  do  not  mean  that 
he  is  descended  from  a  gorilla  or  an  ape,  but  from  a 
common  anthropomorphous  type.  The  differences  are 
in  proportion  or  degree,  but  not  in  kind.  The  Curator 
above  mentioned  leaves  no  doubt  as  to  his  views  of 
Man  evolving  from  some  type,  from  which  the  monkey 
and  other  simians  came,  and  he  has  made  an  attempt  to 
show  the  relationship,  by  his  creation  in  the  Hall  of 
Man,  at  the  American  Museum  of  Natural  History  in 
New  York  City,  of  several  links,  which  must  impress 
all  who  see  them,  as  being  devised  to  support  the  theory 
of  evolution  as  above  expounded.  The  Piltdown  Man, 
which  he  reproduces,  is  half  ape,  half  human.  The  bust 
is  described  as  a  "restoration." 

It  is  true  that  not  all  scientists  take  the  views  as 
they  are  expressed  above.  It  is  also  true  that  scientists 
are  not  in  agreement  with  each  other.  Therefore,  it 
is  not  surprising  that  there  should  be  a  lack  of  agree- 
ment as  between  them  and  those  identified  with 
religion.  It  is  plainly  apparent  that  the  scientists 
should  first  thresh  out  their  disagreements  and  get  a 
firm  basis  to  stand  upon.  When  they  do,  I  venture  the 
opinion  that  they  will  discard  the  theory  of  man 
emanating  from  a  common  ancestor  as  the  ape  or  other 
simian,  and  come  to  the  conclusion  as  expressed  by 
Dana  (see  p.  573,  second  edition,  1870,  Manual  of 
Geology)  "Man  is  therefore  not  one  of  the  primates 
alongside  of  the  monkeys;  he  stands  alone — -the  Archon 
of  mammals."    Deus  fecit.  John  T.  Reid. 

Lovelock,  Nev. 


Mine  Depletion 
The  Editor: 

Sir — I  am  pleased  to  note  in  your  issue  of  June  17th 
that  I  at  last  "got  a  rise"  in  response  to  my  articles  on 
"Depletion,"  and  from  Mr.  H.  B.  Fernald  at  that. 

Was  the  intent  of  the  allowance  for  depletion  to  re- 
turn to  owners  the  amount  invested  in  a  mine? 

It  is  very  evident  from  the  discussion  between  Sen- 
ators Underwood,  Smoot  and  McCumber,  quoted  by  Mr. 
Fernald,  that  the  Senators  had  in  mind  the  figuring  of 
profits  on  real  estate,  stocks,  bonds,  etc.,  purchased 
prior  to  March  1,  1913,  and  sold  subsequently,  and  it  is 
very  simple  to  understand  why  the  value  thereof  on 
that  date  and  not  the  cost  should  be  the  basis,  but 
figuring  a  depletion  allowance  on  a  mine  is  an  entirely 
different  proposition. 

If  the  answer  to  my  first  question  is  "yes,"  is  the 
amount  invested  what  the  mine  cost,  or  what  it  was 
worth  on  March  1,  1913? 

The  man  who  on  March  1,  1913,  purchased  for  $100,- 
000  a  mine  worth  a  million  dollars  was  certainly  in  hard 
luck  for  not  having  bought  it  a  day  or  two  sooner,  so 
as  to  be  able  to  raise  the  value  for  depletion  up  to  a 
million  dollars. 

According  to  the  article  on  this  subject  by  Mr.  Russell 
Bennett  in  your  issue  of  June  3  the  Internal  Rev- 
enue Department  is  not  having  such  an  easy  time 
guessing  value  on  March  1,  1913,  as  Mr.  Fernald  depicts. 

New  York.  C.  B.  Holmes. 
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Uranium-Bearing  Asphaltite  Sediments  of  Utah* 

Erratic  Distribution  of  Uranium  and  Vanadium  in  Deposits  at  Temple  Mountain 
Makes  Special  Sorting  Necessary — Weathering  of  Asphaltite  and  Concentration  of 
Minerals  Have  Formed  Oreshoots  —  Origin  of  Shinarump  Conglomerates  Uncertain 

By  Frank  L.  Hess 


ASPHALTITES'  carrying  vanadium  are  now  com- 
l\  paratively  well  known,  but  asphaltites  carrying 
■1-  \.  uranium  are  exceedingly  rare,  and  a  sedimentary 
asphaltite  carrying  uranium,  vanadium,  other  metals, 
and  metalloids,  as  do  those  described  in  this  paper,  has 
been  hitherto  unknown.  The  deposits  to  be  described 
are  situated  in  Temple  Mountain,  forty-live  miles 
southwest  of  the  town  of  Greenriver,  and  at  adjacent 
localities  on  the  eastern  flank  of  the  San  Rafael  Swell, 
Emery  County,  in  the  southeastern  quarter  of  Utah. 

The    San    Rafael    Swell    is    a    huge   oval    dome    about 
forty  miles  long  ami  twenty  to  thirty  n  d.    Its 

principal  axis  is  curved  anil  runs  about  north..: 
the  southern  half  and  north-northeast  in  the  northern 
half.  At  the  eastern  edge  of  the  Swell  the  rocks  rear 
suddenly  upward,  in  places  to  an  angle  of  do  deg.,  and 
then  flatten  out  so  that  on  tin-  top  of  the  Swell  the 
LlmOSt    level.      The    heavy   JurBSSk    -ami  — 

I   i    I'latta  by   Emery)    and  overlying  beds  have 
from  the  top  of  the  Swell  by  the  im- 
mense  ero  ion    that    the  country   has   undergone,    but 
along  its  southeastern  and  eastern  face  the  remnants 

■Ion    "f    th<     i  ■ 
\  morn  ■■  ill  I"    pubtlnl 

term   t"   Ini  lude   all 
luphnlts. 
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form  a  huge  rampart  that  is  cut  through  by  many 
washes,  some  of  which  are  spectacular.  Here  and  there 
a  remnant  rises  above  its  neighbors,  and  the  most 
prominent,  known  from  its  form  as  Temple  Mountain, 
rises  perhaps  700  ft.  above  the  general  level  of  the 
Swell  and  is  a  landmark  for  a  large  area  of  country. 
The  upper  300  ft.  of  the  mountain  is  the  lowest  bed 
of  the  Jurassic  sandstones,  and  the  lower  part  is  made 
up  of  the  Moenkopi  (Lower  Triassic)  red  beds  at  the 
base,  overlain  by  the  Shinarump  (Upper  ?)  Triassic) 
conglomerate,  which  is  the  ore-bearing  bed,  and  above 
thai  are  i he  Chinle  (Upper  Triassic)  red  beds.  Th< 
Chinle  ias  these  red  beds  are  denominated  by  the  U.  S. 
Geological  Survey)  appear  to  me  to  occupy  the  same 
position  as  the  Dolores  red  beds  in  the  Colorado 
camotite  field,  but  are  thinner.  The  mountain  rises 
steeply  to  its  precipitous  crest,  which  is  formed  of 
Jurassic  sandstone  and  which  is  perhaps  a  half  mile 
long.  For  a  half  mile  southeastward  the  Jurassic 
sandstone  and  most  of  the  Chinle  red  beds  have  hen 
.  roded    away. 

Gregory     describes    the    Shinarump   conglomerate    in 

na  as  a  hard  bed,  so  resistant   to  weathering  that 

"it    is   a   cliff  maker   and   caps   erosion   remnants."   but 
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here  it  is  one  of  the  least-resistant  beds.  Beyond 
Temple  Mountain  it  has  been  entirely  removed  by  ero- 
sion, and  both  to  the  north  and  to  the  south  it  has  been 
washed  away  to  the  edge  of  the  Swell,  where  it  is 
protected  by  the  heavy  beds  of  the  Jurassic.  The  only 
exceptions  are  Flat  Top,  a  mountain  lying  two  and  a 
half  miles  to  the  southwest,  which  will  be  referred  to 
later,  and  the  flat  area  lying  between  "The  Temple" 
and  the  cliffs  a  half  mile  southeast.  Gregory's  descrip- 
tion of  the  bed  might  have  been  written  at  Temple 
Mountain.    He  says: 

The  Shinarump  is  everywhere  lenticular;  lenses  of  con- 
glomerate overlap  lenses  of  coarse  or  fine  sand,  and  plasters 
of  pebbles  many  square  feet  in  area,  or  long,  narrow  cobble 
pavements,  appear  and  disappear  within  the  formation  in 
a  capricious  manner.  Cross-bedding  is  characteristic;  short 
laminae  meet  each  other  at  large  angles,  and  longer  beds 
form  smaller  angles  with  the  horizon.  Angles  between 
3  deg.  and  24  deg.  with  a  prevalent  dip  of  N.  30  deg.  W. 
were  measured  on  the  Little  Colorado.  In  many  places 
pebbles  are  irregularly  grouped  like  raisins  in  a  pudding, 
and  here  and  there  lines  of  pebbles  A  to  2  in.  in  diameter 
simulate  strings  of  beads.  Again,  a  single  cobble  may  be 
set  in  the  midst  of  several  cubic  yards  of  finer-textured  rock. 

At  Temple  Mountain  the  Shinarump  conglomerate  is 
sixty  feet  thick,  and  contains  many  petrified  tree 
trunks,  and  the  stems  of  fossil  plants  one  to  three 
inches  thick  having  a  structure  which  by  one  not  a 
paleobotanist  would  be  described  as  "reed-like."  These 
are  in  no  place  petrified,  but  are  lignitized,  and  they 
were  evidently  alive  or  at  least  fresh  when  they  were 
buried  in  the  sands.  The  tree  trunks,  on  the  other 
hand,  were  apparently  floated  to  their  present  positions, 
for  they  are  rootless  and  branchless,  mostly  fragmental, 
and  were  in  various  stages  of  decay  when  silicified. 
A  few  of  the  logs  are  partly  lignitized. 

Many  of  the  sandy  parts  of  the  conglomerate  are 
here  darkened  by  asphaltic  material,  in  places  appear- 
ing oily,  and  the  odor  of  petroleum  is  easily  obtained 
at  such  points.  The  stratum  has  often  been  referred 
to  as  petroleum-bearing,  and  there  seems  never  before 
to  have  been  any  question  that  the  petroleum  belonged 
in  the  bed.  The  asphaltite  is  contained  in  the  sandstone 
as  particles  ranging  from  the  size  of  a  pinhead  to  more 
than  two  inches  in  diameter.  This  material  was  appar- 
ently all  deposited  when  soft,  and  besides  occupying 
individual  spaces  like  other  pebbles  it  squeezed  out  be- 
tween the  surrounding  sand  grains  and  in  places 
coalesced  around  them.  Where  the  asphaltite  weathers 
from  the  sandstone  it  leaves  round  cavities,  showing 
that  it  had  been  an  integral  part  of  the  sandstone,  and 
not  merely  a  filling  of  interstices.  The  present  appear- 
ance of  the  asphaltic  material  is,  however,  markedly 
varied  at  different  places.  Where  it  carries  the  metals 
and  metalloids  it  is  a  glistening  black,  and  in  other 
places  it  has  the  brownish  color  and  general  appear- 
ance of  an  oil-soaked  sand. 

White  Sandstones  Cut  Mountain  from  East  to  West 

Just  south  of  the  highest  point  a  body  of  white  sand- 
stone several  hundred  feet  wide  cuts  east  and  west 
across  Temple  Mountain  and  reaches  from  the  top 
almost  to  the  bottom.  On  the  west  side  of  the  moun- 
tain the  body  is  irregular;  on  the  east  it  is  shaped  like 
a  broad  wedge;  and  on  both  sides  reaches  below  the 
plane  of  the  Shinarump.  At  several  places  in  the  white 
rock  great  dark-brown  iron-stained  masses  may  be 
observed. 

The   uranium   and  vanadium   deposits   are   with   one 


exception,  to  be  noted  later,  in  the  asphaltites,  and  are 
therefore  mostly  in  the  Shinarump  conglomerate. 
Beginning  with  the  north  side  of  Temple  Mountain, 
the  Shinarump  conglomerate  carries  some  bodies  of 
uranium-  and  vanadium-bearing  asphaltite,  but  long 
before  it  reaches  the  white  sandstone  it  has  ceased  to 
carry  paying  quantities  of  the  minerals,  and  no  more 
is  found  for  a  quarter  of  a  mile  beyond  the  white 
sandstone.  Here  the  uranium  and  vanadium  are  again 
found  in  valuable  quantities,  and  on  South  Temple 
Wash  may  be  followed  almost  to  the  point  where  the 
Shinarump  conglomerate  dips  under  the  floor  of  the 
Wash,  a  distance  of  one  and  one-half  miles. 

The  Shinarump  conglomerate  is  exposed  north  of 
Temple  Mountain  for  four  or  five  miles,  and  is  exposed 
to  the  south  for  an  even  greater  distance.     Oil  stains 


Index  map  of  Utah 

are  shown  in  the  outcrops  on  the  south,  but  no  uranium 
or  vanadium  minerals  have  been  found.  Last  year, 
uranium  and  vanadium  deposits  were  found  in  Flat 
Top,  the  small  outlier  two  and  a  half  miles  southwest, 
but  Temple  Mountain  has  produced  all  of  the  ore  that 
has  been  marketed.  The  workings  have  been  mostly  on 
South  Temple  Wash,  a  short  distance  from  the  point 
where  the  Shinarump  passes  under  the  debris.  On  the 
opposite  side  of  the  mountain  along  North  Temple 
Wash  extensive  orebodies  have  also  been  worked.  In 
the  white  sandstone  interstitial  asphaltite  deposits 
carry  uranium  and  vanadium,  and  far  above,  in  a  eoft 
layer  of  the  Jurassic,  probably  fifty  feet  below  the 
summit  of  the  mountain,  uranium  and  vanadium  are 
also  found. 

When  the  radioactive  deposits  at  Temple  Mountain 
were  discovered  it  was  not  the  asphaltite  that  attracted 
attention,  but  its  oxidation  products,  for  oxidation 
gives  rise  to  a  remarkable  series  of  bright-colored 
uranium  and  vanadium  minerals  that  would  attract  any 
prospector's    attention.      As    soon    as    the    excavations 
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reach  a  few  feet  from  the  surface,  oxidized  minerals 
generally  become  markedly  fewer,  but  they  never 
wholly  disappear. 

The  distribution  of  uranium  and  vanadium  in  the 
asphalt ite  is  apparently  as  erratic  as  the  deposition  of 
the  sandstone  in  the  conglomerate,  and  the  ore  lies 
in  shoots  as  distinct  as  those  in  ordinary  metalliferous 
veins.  The  shoots  take  a  peculiar  ellipsoidal  form,  in 
some  places  greatly  elongated,  but  they  are  exceed- 
ingly irregular.  They  may  reach  a  length  of  more 
than  100  ft.  by  15  or  20  ft.  broad  and  7  or  8  ft.  thick, 
but  they  may  not  be  more  than  3  ft.  x  4  ft.  x  6  ft.  The 
ellipsoidal  shape  seems  to  be  due  to  weathering.  The 
weathering  proceeding  from  the  outside  inward  leaves 
cores  of  comparatively  unchanged  material,  which  of 
course  have  a  rounded  form.  Just  what  the  original 
shapes  of  the  orebodies  were  is  somewhat  difficult  to 
surmise  from  the  data  at  hand.  It  is  probable  that 
they  were  in  irregular  masses  due  to  the  eccentric 
deposition  of  the  beds.  It  is  hardly  to  be  expected  that 
any  orebodies  that  were  laid  down  with  the  beds,  as 
these  evidently  were,  could  have  a  much  greater  con- 
tinuity than  the  various  parts  that  make  up  the 
conglomerate. 

Lenses  of  fine  sand,  coarse  sand,  coarse  gravel,  and 
mixtures  of  all,  make  up  the  bed.  The  coarse  sand 
is  commonest,  and  with  it  the  asphaltite  was  deposited. 
There  has  probably  been  some  migration  of  the 
asphaltite  within  the  beds,  however,  and  within  the 
oreshoot  itself  the  uranium  and  vanadium  are  unevenly 
distributed,  so  that  the  ore  must  be  carefully  hand 
picked.  It  would  be  thought  that  the  ore  could  prob- 
ably be  easily  hand  picked  by  a  miner  who  had  once 
become  acquainted  with  the  asphaltite  and  its  uranium 
and  vanadium  content,'  but  it  has  been  found  that  in 
every  new  oreshoot  new  criteria  must  be  worked  out 
for  sorting,  so  that  mining  has  been  a  constant  struggle 
to  know  what  the  ore  in  hand  was  carrying. 

Varhcty  of  Minerals  Present 

Other  oreshoots  have  been  formed  through  the  weath- 
ering of  the  asphaltite  and  the  concentration  of  the 
uranium  and  vanadium  minerals  in  the  soft  sand  left 
after  the  removal  of  a  pari  of  the  asphaltite.  The 
quantity  of  asph  n  places  large  and  has 

prevented  other  cementation,  bo  that  when  it  weathers 
out  the  residua]  sands  are  loose  and  porous  and  i 
worked  by  nick  and  shovel.  Here  and  there  the  hydrous 
uranium  and  vanadium  minerals  uvanite,  a  uranium 
vanadate  discovered  here;  rauvite,  a  calcium  uranium 
vanadate,  also  discovered  here;  carnotite,  potassium- 
uranium  vanadate;  and  hewettite,  red  calcium  vana- 
date, form  in  small  masses  that  push  the 
aside.  Among  the  other  hydrous  uranium  and  vanadi- 
um oxidation   minerals   are   pintadoite,   the   dark-green 


calcium  vanadate;  pascoite,  the  orange  calcium  vana- 
date; zeunerite,  the  bright-green  copper-uranium 
arsenate;  and  perhaps  others.  A  little  erythrite, 
hydrous  cobalt  arsenate,  is  also  found.  Some  of  the 
combinations  are  striking  as  color  schemes.  Celadonite, 
an  arsenic-green  iron-magnesium-potassium  silicate, 
colors  the  sandstones  in  and  near  the  ore  deposit  at 
many  places. 

Besides  their  unique  occurrence  in  the  sedimentary 
asphaltites  of  the  Shinarump  conglomerate,  uranium 
and  vanadium  are  found  under  equally  unusual  circum- 
stances in  the  white  sandstone  above,  to  which  refer- 
ence  has   already  been  made. 

Identification  of  "Flopover"  Difficult 

The  appearance  of  the  white  sandstone  is  so  totally 
different  from  that  of  the  neighboring  rocks  that  it 
was  at  first  difficult  to  tell  what  had  happened,  and  it 
seemed  as  if  a  block  had  been  faulted  into  the  space 
from  some  unexposed  sandstone.  It  will  be  seen  by 
the  illustration,  however,  that  the  red  beds  can  be 
traced  directly  into  the  white  sandstone  without  break, 
so  that  the  lack  of  color  is  evidently  due  to  bleaching. 
A  great  mass  of  the  white  sandstone  extends  for  sev- 
eral hundred  feet  south  from  the  mountain,  and  is 
known  to  the  miners  as  "The  Flopover."  This  is  so 
badly  broken  that  little  can  be  told  about  its  structure. 
Through  it  are  small  masses  of  uranium-bearing  ore, 
some  carbonaceous,  and  some  without  carbon.  Parts 
of  the  rock  are  stained  with  brownish-yellow  uvanite, 
and  here  and  there  are  small  crystals  of  bright-green 
zeunerite.  The  block  is  evidently  what  the  miners 
have  considered  it,  a  column  of  bleached  sandstone  that 
has  fallen  over. 

On  the  southwest  side  of  the  mountain  the  bleaching 
has  spread  rather  unevenly  through  the  mass.  For  a 
distance,  however,  the  red  color  is  entirely  removed 
from  both  the  Moenkopi  and  the  Chinle  red  beds.  At 
the  upper  edge  of  the  Chinle  is  a  great  mass  of  iron 
oxide,  much  more  concentrated  than  that  in  the  ordi- 
nary red  beds.  It  has  largely  the  nodular  structure 
familiar  in  the  pyrite  concretions  commonh  found  in 
sandstone;.,  and  is  evidently  oxidized  pyrite.  With  it 
and  following  more  or  less  vertical  cracks  are  masses 
of  carbonacious  material  forming  globular  or  ellip- 
soidal masses,  but  filling  interstices  in  the  sandstone. 
These  carbonaceous  masses  are  said  by  Robert  II. 
Sayre,  the  engineer  in  charge,  to  carry  as  much  as  18 
per  lent  V<>„  and  more  or  less  uranium.  The  iron 
oxide  is  also  said  to  carry  some  vanadium.  As  has 
been  mentioned,  about  flftj  feet  below  the  top  of  the 
remnant  of  Jurassic  sandstone  is  an  unusually  porous 
stratum,  and  here  again  uranium  and  vanadium  min- 
erals have  been  deposited  with  more  or  less  asphaltite, 
but  in  general  they  are  comparatively  free  from  car- 
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bonaceous  material.  The  deposit  is  from  an  inch  to 
six  feet  thick,  and  was  sufficiently  rich  for  drifts  as 
much  as  fifty  feet  long  to  be  run  in  it. 

In  the  debris  at  the  base  of  The  Flopover  are  masses 
of  sulphur,  copiapite  (a  sulphur-yellow  basic  ferric 
sulphate),  and  halotrichite  (iron  alum).  These,  with 
the  bleached  appearance  of  the  rock,  the  oxidized  pyrite, 
the  deposition  of  the  asphaltites  along  the  cracks,  and 
the  uranium  and  vanadium  deposits  high  above  in  the 
Jurassic  sandstone,  tell  the  story  of  what  has  hap- 
pened. Before  the  country  was  eroded  a  hot  sulphur- 
bearing  spring,  probably  due  to  the  same  causes  that 
formed  the  San  Rafael  Swell,  flowed  upward  along  the 
cracks  made  at  the  time  the  Swell  was  formed,  leached 
the  iron  oxide  from  the  Moenkopi  and  Chinie  red  beds, 
changed  it  to  iron  sulphide,  and  deposited  it  in  large 
masses  at  the  upper  edge  of  the  Chinie  and  in  the 
lowest  Jurassic  sandstones.  At  the  same  time  it  leached 
from  the  Shinarump  conglomerate  all  the  asphaltite  and 
its  captured  metals  that  were  within  reach,  and  car- 
ried them  upward,  depositing  a  part  of  the  asphaltite 
alongside  the  pyrite,  but  the  most  volatile  products 
were  carried  to  the  surface  and  lost.  The  uranium 
and  vanadium  were  in  part  deposited  with  the  asphalt- 
ite, and  in  part  carried  on  up  to  a  porous  bed  in  the 
Jurassic.  The  soaking  out  of  the  asphaltite  and  the 
uranium  and  vanadium  extended  for  perhaps  a  quarter 
of  a  mile  to  the  south  of  the  bleached  sandstone,  and 
nearly  to  the  present  north  end  of  the  mountain. 

Incomplete  analyses  of  the  asphaltites  from  the 
Shinarump  conglomerate  and  from  the  parts  carried 
upward  and  deposited  in  the  Jurassic  sandstone  gave 
the  results  in  the  table  following.  The  "insoluble  mat- 
ter" is  that  part  of  the  sample  left  after  ignition  and 
treatment  of  the  residue  with  hydrochloric  acid.  In 
a  rough  way  only  the  material  lost  by  ignition  and 
that  dissolved  in  the  acid  represent  the  asphaltite  and 
its  contained  sulphur,  selenium,  and  metallic  elements. 
In  columns  3  and  4  it  is  considered  as  100  per  cent 
asphalt,  and  the  quantities  in  columns  1  and  2  are  re- 
calculated on  this  basis,  although  it  contains  also  some 

INCOMPLETE    ANALYSES    OP    ASPHALTITES    FROM 

TEMPLE    MOUNTAIN.    UTAH 

W.  T.  Schaller,  Analyst 


Volatile  matter 

Insoluble  matter 

U 


3 


67.11 

2b.  54 

2.88 

2.10  U308 

4.65  U306 

1.17 

0.43  V2O6 

2.09  V208 

1.37 

9.38 

1.87 

49.57 

46.32 

1.13 

.23 

S  4.98 

As  Trace  Trace 

Se  None  found        None  found 

(1)    Specimen  from  Cowboy  claim,  Shinarump  c 
men  from  lower  part  o  the  Jurassic  sandstone  on 
Mountain.      (3)    and   (4)    are  recalculations  of    (1)    and    (2)    respectively 
based  on  the  soluble  parts  as  roughly  100  per  cent. 


lime  from  gypsum  and  from  other  earthy  impurities. 

A  considerable  tonnage  of  ore  shipped  during  the 
war  averaged  about  1.75  per  cent  U3Os  and  4  per  cent 
V„Oa,  strikingly  diffei-ent  from  hand-picked  specimens. 

It  is  surprising  that  the  suiphur  in  the  asphaltite 
from  the  Shinarump  conglomerate  should  be  so  high, 
though  its  absorption  of  sulphur  may  have  been  the 
reason  that  the  asphaltite  did  not  migrate  with  the  hot 
water.  The  oxidized  minerals  and  some  of  the  asphalt- 
ite give  off  selenium  on  heating  in  a  closed  tube,  and 
it  seems   odd  that  these  specimens   showed  none. 

Springs  have  almost  entirely  disappeared  from  the 
San  Rafael  Swell,  but  one  that  carries  to  the  surface 
a  large  amount  of  hydrogen  sulphide  and  is  now  de- 
positing sulphur  in  the  limestone  beds  through  which 
it  flows  is  known  on  the  south  bank  of  San  Rafael 
River  about  thirty-five  miles  northeast  of  Temple 
Mountain.  It  is,  however,  not  a  hot  spring,  but  it  is 
slightly  tepid.  Other  sulphur  springs  are  said  to  be 
found  at  the  north  end  of  the  Swell. 

Silicified  Logs  Contained  in  Conglomerate 

As  I  have  said,  Flat  Top  is  a  flat-topped  residual 
hill  two  and  a  half  miles  southwest  of  Temple  Moun- 
tain. The  top  has  a  surface  of  perhaps  twenty  acres, 
and  is  formed  by  the  Shinarump  conglomerate,  which 
has  in  every  way  the  appearance  of  the  same  bed  in 
Temple  Mountain.  The  conglomerate  contains  a  large 
number  of  silicified  logs  ranging  up  to  two  and  a  half 
feet  in  thickness.  Many  of  the  logs  are  flattened,  and 
most  of  them  were  in  an  advanced  state  of  decay  before 
petrifaction.  As  at  Temple  Mountain,  they  had  noth- 
ing to  do  with  the  precipitation  of  the  uranium  and 
vanadium  minerals,  and  the  occurrence  of  the  minerals 
with  the  logs  is  merely  fortuitous.  Only  a  small 
amount  of  prospecting  has  been  done,  and  little  can 
now  be  said  of  the  probable  quantity  of  uranium  and 
vanadium  to  be  obtained,  but  the  outcrops  do  not  seem 
to  be  as  rich  as  they  were  at  Temple  Mountain. 

Robert  H.  Sayre  informs  me  that  there  are  signs 
of  old  hot-spring  activity  between  a  half  mile  and  a  mile 
from  the  hill,  but  I  did  not  have  time  to  examine  them. 

The  only  other  known  occurrence  of  uranium  in  the 
Shinarump  conglomerate  is  at  Fruita,  south  of  the  San 
Rafael  Swell.  Here  for  a  long  while,  zippeite,  the 
hydrous  uranium  sulphate,  has  been  known  to  occur  in 
small  quantity.  When  I  visited  this  locality  in  com- 
pany with  B.  S.  Butler  in  1913  only  a  few  specimens 
containing  a  small  quantity  of  the  mineral  could  be 
found.  Last  fall,  while  I  was  at  Salt  Lake  City,  two 
prospectors  showed  me  a  small  specimen  of  uranium- 


Temple  Mountain,  on  the  San  Rafael  Swell,  Utah.  Camp  of  the  Chemical  Products  Co.  in  foreground  and  radium 

workings  in  right  middle  ground 
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bearing  asphaltite  that  they  said  they  had  obtained 
from  further  tunneling  at  Fruita,  and  it  is  probable 
that  the  deposits  belong  to  the  same  series  as  those 
at  Temple  Mountain  and   Flat  Top. 

Origin  of  the  Ores  Puzzling 

The  origin  of  uranium  and  vanadium  in  the  Shina- 
rump  conglomerate  is  exceedingly  puzzling.  If  the 
origin  of  the  Shinarump  conglomerate  itself  were 
known  the  information  might  help  to  solve  the  prob- 
lem. The  great  quantity  of  petrified  driftwood,  and 
the  presence  of  many  lignitized  reed-like  plants  and 
decaying  logs,  precipitated  uranium  and  vanadium  with 
other  metals  from  extremely  dilute  solutions  in  a  shal- 
low sea.  It  seems  possible  that  an  asphaltite  may  have 
done  the  same  thing,  but  the  wet  asphalts,  if  I  may 
use  such  a  term — those  which  contain  a  considerable 
quantity  of  volatile  material — carry  no  uranium  and 
vanadium;  at  least  nowhere  do  they  carry  enough  to 
make  even  a  stain  on  the  rocks.  The  suggestion  arises 
that  perhaps  only  that  asphaltite  which  absorbed  these 
elements  became  hard  quickly,  and  the  physical  dif- 
ference between  the  asphaltites  may  be  due  entirely  to 
the  fact  that  a  part  was  exposed  to  and  picked  up  the 
uranium,  vanadium,  and  other  elements,  and  that  those 
parts  of  the  asphaltites  which  did  not  pick  them  up 
remained  unhardened  for  a  longer  time  and  were  less 
altered. 

The  suggestion  is  also  forced  upon  one  that  the  hot 
spring  which  invaded  these  rocks  may  have  brought 
in  the  uranium,  vanadium,  and  other  metals  and  metal- 
loids, and  that  from  it  the  asphalt  may  have  derived 
its  metallic  content.  If  these  minerals  came  from  the 
hot  spring,  then  it  would  be  expected  that  hot  springs 
in  other  places  along  the  Swell  would  have  deposited 
some  of  the  rarer  metals,  but  this  we  do  not  find.  No 
evidence  is  known  that  the  spring  which  still  flows  on 
the  San  Rafael  River  and  the  springs  which  are  reported 
as  flowing  and  depositing  sulphur  at  the  north  end  of 
the  San  Rafael  Swell  have  deposited  any  unusual 
minerals.  Reasoning  from  the  analogy  of  the  camotite 
beds,  it  seems  probable  that  the  uranium  and  vanadium, 
the  selenium  and  the  arsenic,  were  laid  down  with  the 
asphaltite.  and  that  possibly  a  more  or  less  evanescent 
sheet  of  water  held  the  elements  in  solution  from  which 
the  asphaltite  extracted  them.  Where  the  veins  whose 
thering  fed  the  elements  to  the  water  were  situated 
there  is*  at  present  little  indication,  except  that  they 
may  have  been  somewhere  to  the  south,  from  which 
direction  the  rock  pebbles  and  sand,  in  part  at  least, 
seem  to  have  come. 


Southern  California  Mines  Active 

At  Randsburg,  Kern  County,  Calif.,  active  work  is 
going  on  in  thirty-five  Bhafta  according  to  the  U.  S. 
Geological  Survey.  The  yellow  Aster  is  using  diamond 
drills  in  prospecting  its  ground.    Twenl  at  the 

mill  are  dropping.  There  lias  been  excitement  over  a 
strike  in  the  Mizpah  mine,  near  Johannesburg.  The 
two  great  mines  in  Nevada  County,  the  North  Star  and 
the  Empire,  one  of  the  most  productive  quarts-gold 
mines  in  I  ntiniic  steady   production.      At   the 

Bullion  mine  the  i,500-ft.  shaft  has  been  unwatered  and 
a  crushing  plant  is  to  he  installed.  The  Spring  Hill, 
adjoining  the  Golden  I  !»•  reopened.     At  the 

old  Malakoff  hydraulic  mine,  at  North  Bloomfleld,  drift- 
ing is  now  U'ing  done  and  high-grade  gravel  has  been 


found.  In  a  winze  at  the  end  of  a  long  tunnel  in  the 
Gold  Lead  mine,  at  the  same  place,  gravel  carrying 
many  nuggets  has  been  found.  The  dredge  that  has 
been  working  for  the  last  four  years  in  the  American 
River  below  Applegate,  Placer  County,  has  been  moved 
up  the  river  to  Bodfish  Canyon,  near  Weimar.  The 
Independence  drift  gravel  mine,  four  miles  northwest  of 
Foresthill,  has  been  bonded  and  the  bedrock  tunnel  is 
being  extended. 

In  San  Bernardino  County,  the  California  Rand 
silver  mine  and  its  leases  continue  to  be  productive  and 
much  development  and  prospect  work  is  being  carried 
on.  The  ouput  of  silver  by  this  group  of  mines  is 
steadily  increasing.  Gold  mining  in  San  Diego  County 
has  been  inactive  for  some  years,  but  a  few  of  the  old 
mines  in  the  Julian  district  are  now  being  reopened  and 
a  concrete  highway  is  being  built  into  the  old  camp.  At 
Descanso  the  McDougal  mine  is  being  reopened  by  a 
company  that  has  recently  purchased  the  property. 


Mica  From  South  America 

By  Kirby  Thomas 

The  imports  of  mica  from  South  America  prior  to 
1914  were  practically  negligible,  relatively  and  as  an 
item  of  trade  exchange,  but  the  war  stimulus  directed 
attention  to  the  possibilities  of  securing  regularly  a 
part  of  the  large  imports  of  this  special  raw  material 
from  this  new  source  of  supply.  The  principal  South 
American  countries  which  are  known  to  have  available 
deposits  of  mica  of  desirable  quality  and  size  for  im- 
port are  Brazil  and  Argentina. 

In  Brazil  the  deposits,  mainly  located  in  the  con- 
tiguous states  of  Bahia,  Goyaz,  Minas  Geraes,  and  Sao 
Paulo,  are  extensive  and  are  now  fairly  accessible  to 
railroads  for  transport  to  the  ports.  The  quality  is 
good  and  compares  well  with  the  Indian  mica.  Some  of 
the  large  plates  are  20  in.  by  10  in.,  and  large  supplies, 
6  in.  by  6  in.,  are  procurable.  In  the  interior  province 
of  Goyaz.  mica  is  so  plentiful  that  the  natives  have 
used  it  for  window  panes  from  time  immemorial.  The 
output  of  the  Brazilian  mines  is  steadily  increasing. 
The  proportion  coming  to  the  United  States  has  always 
been  large  and  is  becoming  greater.  There  is  a  pros- 
pect of  a  steady  and  increasing  supply  of  good  mica 
from  Brazil. 

The  Argentine  mica  deposits  are  mostly  in  the  moun- 
tain provinces  of  Cordoba  ami  San  Luis.  They  are  not 
systematically  developed  and  the  shipments  so  far  made 
have  not  been  of  so  good  ;i  quality  as  those  from  Brazil. 
The  output  of  Argentina  may  be  increased. 

Brazil  produced  from  L902  to  mi:?  about  113  short 
ton,  of  mica,     in  19H>  the  production  was  59  tons;  in 

1917,    106   tons,   and    in    L918   and    L919   the   output   was 
estimated  at   135  tons  yearly.     The  Argentine  production 

began  in  1908  and  Increased  to  to  tons  in  1917  and 

to  BO  tOM  in   1918. 

Small  shipments  of  mica  from  Peru  were  made  dur- 
ing the  war  and  irregular  shipments  have  come  from 
Guatemala  for  a  number  of  years.  The  product  of  the 
latter  country  has  a  green  shade  and  is  not  so  desirable 
for  some  purposes  as  other  grades  in  the  market. 

South  American  mica  must  compete  with  Canadian 
and  Indian  products  in  the  I'nited  States  market,  but 
as  the  domestic  production  and  prospective  domestic 
supplies  of  mica  are  quite  inadequate  to  meet  the  Amer- 
ican demands  either  in  quantity  or  in  special  grades, 
there  should  be  a  good  market  for  it  in  this  country. 
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The  Marketing  of  Asbestos 

American  Demand  Largest  for  Low-Grade  Materials ;  Foreign  for 
High-Grade — New  York  and  Hamburg  Chief  Distributing  Centers 
— Competition  Mainly  Between  Canadian  and  Rhodesian  Grades 

By  B.  Marcuse 

President,  Asbestos  Fibre  Co.,  New  York 


THE  ASBESTOS  of  commerce  is  a  silky,  hard  and 
dense  non-metallic  mineral.  It  is  not  affected  by 
heat  and  only  to  a  small  extent  by  acids.  Without 
it  many  arts  and  industries  would  be  severely  handi- 
capped. It  is  found  in  various  parts  of  the  world,  the 
chief  source  being  Canada,  and  in  no  two  places  is  it 
precisely  alike,  as  an  examination  of  over  500  specimens 
from  all  parts  of  the  world,  in  a  collection  that  I  have 
made  during  the  last  twenty  years,  shows.  Besides 
Canada,  the  main  countries  in  which  it  is  found  are 
South  Africa,  including  Rhodesia,  and  Russia.  It  oc- 
curs in  practically  every  state  of  this  country  as  well 
as  in  Australia,  China,  and  parts  of  South  America,  but 
the  best  and  most  favorably  known  asbestos  is  found  in 
Canada,  the  African  mineral,  chiefly  Rhodesian,  ranking 
next. 

The  uses  of  asbestos  are  numerous.    Among  the  most 


An  asbestos  mill  in  the  Quebec  district 

important  are  spinning  and  weaving  asbestos  textiles. 
The  best  brake  lining  for  automobiles  is  made  of  the 
long  grades  of  Canadian  fibers  and  crudes.  Asbestos 
is  used  for  filtering  acids,  insulation,  such  as  boiler 
and  pipe  covering;  fire-proofing,  theater  curtains,  pack- 
ings, millboard,  and  asbestos  paper.  Asbestos  roofing 
manufacturers  and  the  paint  trades  use  it  to  a  large 
extent  as  a  base.  Artificial  floors  are  sometimes  made 
of  it. 

The  chief  marketing  points  are  New  York  and  Ham- 
burg. Before  the  war,  Hamburg  was  the  more  impor- 
tant. During  the  war,  however,  the  Central  Powers 
being  shut  off  altogether,  New  York  obtained  the  lead, 
and  today  most  of  the  producers  have  their  offices  in 
New  York,  though  many  of  them  have  branches  or 
agents  in  Hamburg  and  other  large  centers  in  Europe. 

The  annual  consumption  of  asbestos  increased  largely 
during  the  war,  but  within  the  last  two  years  has 
dropped  off  considerably.  Records  of  production  and 
consumption  of  countries  outside  of  Canada  were  never 
kept  before  the  war,  and  thereafter  the  total  production 
was  kept  only  as  regards  Africa.  It  is  stated  that  in 
1920  Rhodesia  produced   18,823  tons;   in   1921,    19,529 


tons.  How  much  of  this  material  was  actually  con- 
sumed it  is  difficult  to  state.  The  following  table  will 
give  some  idea  of  the  Canadian  output  and  sales  for 
the  preceeding  ten  years.  In  this  table,  the  word  "As- 
bestic"  refers  to  asbestos  sand: 

OUTPUT  AND  SALES  OF  CANADIAN  ASBESTOS  1912-1921 


1912  Crude 

Mill  stock 

Total  asbestos. . 

Asbestic 

191  3  Crude 

Mill  stock 

Total  asbestos.. 

Asbestic 

1914  Crude 

Mill  stock 

Total  asbestos . . 
Asbestic 

1915  Crude 

Mill  stock 

Total  asbestos . . 
Asbestic 

1916  Crude 

Millstock 

Total  asbestos . . 
Asbestic 

1917  Crude 

Millstock 

Total  asbestos.. 
Asbestic 

1918  Crude 

Millstock 

Total  asbestos 
Asbestic 

1919  Crude 

Millstock 

Total  asbestos 
Asbestic 

1920  Crude 

Millstock 

Total  asbestos . . 
Asbestic 

1921  Crude 

Mill  stock 

Total  asbestos. 
Asbestic 


Output 
Tons 

Tons 

ales n 

Value 

4,749 

5,663 

$890,351 

98,010 

105,898 

2,227,221 

102,759 

111,561 

3,117,572 

24,740 

19,707 

5,025 

5,660 

989.162 

127,539 

131,291 

2,841,747 

132,564 

136,951 

3,830,909 

24,135 

19,016 

4,062 

4,148 

773,193 

103,607 

92,394 

2,119,073 

107,669 

96,542 

2,892,266 

21.031 

17,540 

3,987 

5,370 

1,076,297 

102,572 

105,772 

2,476,869 

106,559 

1  11,142 

3,553,166 

25,700 

21,819 

5.415 

5,886 

1,866,969 

112,832 

127,553 

3,332,828 

118,247 

133,439 

5.199,797 

20,710 

29,072 

6,268 

5,383 

2,748,071 

135,475 

130,119 

4,435,028 

141,743 

135,502 

7,183.099 

18,279 

47,284 

4,313 

3,692 

2,478,363 

129,143 

137.770 

6,458,441 

143,456 

141,462 

8,936,804 

16,797 

33,993 

4,065 

3,928 

3,214,022 

153,507 

132,837 

7,695,430 

157,572 

136,765 

10.909,452 

22,471 

65,917 

4,098 

3,894 

3.811,762 

165,348 

174,723 

10.922.837 

169,446 

178,617 

14,734,599 

20,956 

57,602 

3,082 

898 

632,839 

93,153 

65.425 

4,052,730 

96,235 

66,323 

4,685,569 

27,474 

24,084 

121,483 

The  maximum  and  minimum  demand  cannot  be  esti- 
mated, and  there  are  no  seasonal  requirements. 

Standard  Testing  Machine  Used 

Market  requirements  cover  length,  color,  and  chemi- 
cal composition,  the  most  important  specification  being 
the  length  and  strength  of  the  material.  The  length  is 
important,  as  brake  linings  and  textiles  require  the 
longest  grades,  whereas  insulating  materials,  such  as 
boiler  cement,  artificial  flooring,  and  stucco,  use  shorter 
material.  A  method  has  been  worked  out  whereby  a 
standard  test  can  be  made.  The  test  is  performed  on 
what  is  known  as  a  "standard  testing"  machine,  and  is 
used  by  most  of  the  mines.  Many  of  them,  however,  do 
not  classify  their  material  alike  or  sell  on  the  basis  of 
the  same  test,  so  that  one  mine  may  make,  say,  a  paper 
stock  that  will  prove,  upon  being  tested,  to  be  consider- 
ably different  from  that  made  by  a  neighbor. 

The  standard  testing  machine  is  a  nest  of  shaking 
screens  and  consists  of  four  boxes,  the  three  top  ones 
containing  screens  and  the  bottom  box  a  receptacle  for 
the  sand  or  short  fibers  that  fall  through  the  first  three. 
The  top  box  of  screens  is  2  mesh,  11  gage;  the  second 
box  4  mesh,  17  gage;  and  the  third  box  10  mesh,  20 
gage.  The  wooden  trays  or  boxes  are  5  in.  x  16  in.  x 
26  in.  in  dimensions. 
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The  material  is  placed  in  the  top  box  and  shaken  for 
two  minutes  at  300  revolutions  per  minute.  After 
shaking,  the  residue  in  each  box  is  weighed  and  the 
total  weight  of  16  oz.  is  accounted  for.  The  long  fibers 
naturally  stay  on  the  screen  having  the  largest  opening 
and  the  short  material  drops  through  from  the  top  to 
the  second,  and  from  the  second  to  the  third,  and  the 
shorts  go  into  the  bottom  box.  The  more  fiber  found 
in  the  first  box  the  longer  the  material  and  therefore 
the  more  valuable  the  grade.    Therefore,  if  a  buyer  asks 


J , 

- 

Curve  showing  the  averge  price  of  all  grades  of  asbestos, 
1912-1921 

for  a  material  testing  0-8-6-2,  which  figures  together 
total  16,  he  will  receive  asbestos  containing  8  oz.  of 
fibers  on  the  second  box,  6  oz.  on  the  third  box,  and 
2  oz.  of  shorts.  In  this  case  50  per  cent  of  the  material 
is  long  fiber,  37i  per  cent  is  medium-grade  fiber,  and 
12J  per  cent  is  shorts.  Another  fiber  might  test  2-8-4-2. 
What  is  commonly  known  as  paper  stock  may  test 
0-0-10-6;  then  again  what  is  known  to  the  buyer  as 
cement  stock  may  test  0-0-5-11. 

Many  Grades  of  Asbestos  Marketed 

Asbestos  fiber  is  divided  into  various  grades  and 
must  not  be  confused  with  asbestos  crude.  Crude  mate- 
rial is  known  as  hand-cobbed  crude  and  does  not  go 
through  the  mill  at  all.  Crude  is  divided  into  two 
grades,  Nos.  1  and  2,  depending  upon  length.  Fibers 
are  divided  into  long-spinning  fiber,  medium  and  com- 
pressed-sheet fiber,  pipe-covering  fibers,  shingle  stocks, 
asbestos  paper  and  millboard  stock,  cement  stock  and 
shorts.  The  average  test  on  fibers  may  be  taken  as 
follows : 

Long  spinning  fiber 2-6-4-2 

Milium  (pinning  and  ^impressed  sheet  fiber 0-8-6-2 

Pipe-covering  fibers    0-5-&-3 

Shingle  stock.,  0-1  (-91-5 

Paper  and  millboard  stocks 0-0-10-6 

Cement  stocks  0-0-5-11 

Shorts  are  not  sold  on  length,  but  according  to  color 
and  cleanliness.  The  color  of  the  material  varies  in 
different  districts,  that  found  at  Thetford  Mines  being 
much  lighter  than  that  from  Black  Lake,  both  districts 
being  in  Quebec  within  a  short  distance  of  each  other. 
The  color,  however,  is  not  a  prime  factor. 

There  are  two  important  kinds  of  asbestos,  chrysotile 
and  amphibole.  A  typical  analysis  of  chrysotile  is  as 
follows:  Silica,  41.40  per  cent ;  alumina,  1.01;  ferrous 
oxide.  1,68;  magnesia,  42.01;  and  water  of  hydration, 
l  L21. 

An  analysis  'if  amphibole,  taken  from  a  sample  of 
the  Italian  variety,  is  as  follows:  Silica,  57.72  per  cenl  ; 
alumina.  0..r>.°> ;  ferric  oxide,  0.60;  ferrous  oxide,  2.20; 
magnesia,  22.61;  lime,  13.84;  soda,  0.50;  potash,  0.30; 
and  water,  0.81. 

Impurities  arc   found  in  the  material  and  are  elimi- 


nated in  a  mechanical  way  only.  Iron  is  picked  up  by 
magnets  and  the  material  passing  over  a  belt  is  cleaned 
as  well  as  possible  by  hand. 

The  Canadian  asbestos  industry  is  controlled  by  a 
few  companies  and  is  in  a  district  about  thirty  miles 
long,  comprising  the  Thetford,  Black  Lake.  East 
Broughton,  Coleraine,  and  Robertson  areas.  Outside  of 
this  district  are  the  Danville  mines,  owned  by  the  Johns- 
Manville  Co.  One  or  two  of  the  mines  in  Thetford 
and  East  Broughton  are  owned  by  manufacturing  com- 
panies in  this  counti-y,  which  consumes  most  of  the 
production  of  their  own  properties. 

Prices  Undergoing  Readjustment 

At  the  moment,  prices  are  depressed  and  much  below 
those  which  were  in  effect  during  the  war.  This,  in  my 
opinion,  is  only  temporary  and  is  caused  mainly  through 
the  large  stocks  of  raw  material  on  hand  after  the  war 
and  the  small  demand  for  manufactured  goods.  When 
the  business  depression  has  passed,  the  demand  for 
manufactured  articles  will  soon  take  care  of  stocks 
of  raw  material  with  the  manufacturer,  and  then  prices 
will  again  become  firm,  as  stocks  at  the  mines  are  not 
large. 

Asbestos  is  handled  in  lots  of  from  one  ton  upward 
by  the  miner  and  redistributed  by  dealers  or  agents. 
No  premiums  or  penalties  are  allowed,  and  the  material 
is  sampled  by  the  buyer  solely  by  sight  and  on  test 
given  to  him  by  the  mines,  although  some  of  the  large 
manufacturers  have  their  own  testing  machines. 

After  passing  through  the  mill  asbestos  is  packed  in 
bags  of  100  lb.  each  net,  101  lb.  gross,  and  is  always 
sold  per  ton  of  2,000  lb.,  cost  of  bags  included,  in  most 
cases  f.o.c.  mines.  It  bulks,  depending  upon  length  of 
fiber,  from  60  to  90  cu.ft.  per  2,000  lb.    It  is  subdivided 


A  samiAc  of  crude  Canadian  c'hnjsotile  asbestos 

into  three  classifications  for  shipping:  crude,  fiber,  and 
sand.  The  minimum  carload  for  crude  and  fiber  is 
twenty  tons;  sand,  thirty  tons.  Sand  is  also  sold  in 
bulk  in  this  country.  The  value  is  computed  solely  on 
length  of  material,  and  terms  of  settlement  are  usually 
2  per  cent  ten  days,  net  thirty  days. 

The  average  value  per  ton  for  a  period  of  ten  years, 
L909  to  1919,  rose  from  $26  to  $80,  and  the  total  value 
from  a  little  over  $2,000,000  to  $10,000,000.  Total  rock 
milled  increased  from  less  than  1,000,000  tons  to  over 
2,500,000  tons  for  the  same  period. 

After  the  war,  prices  of  asbestos  fell  rapidly,  as  did 
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-those  of  most  other  commodities.  Today's  prices  com- 
pared with  pre-war  prices  may  look  rather  high  to  the 
buyer,  but  he  must  take  into  consideration  the  fact  that 
supplies  and  labor  costs  during  the  war  were  about  three 
times  what  they  were  before  the  war  and  today  are  still 
50  per  cent  higher  than  they  were  at  the  beginning 
of  the  war.  The  average  selling  prices  today  are  as 
follows : 

Per  Ton 

Crude  No.  I $750 

■Crude  No.  2 400 

Long  spinning  fiber 300 

Medium  spinning  and  compressed  sheet  fibers      . ....  175 

Pipe  covering  fibers 1 00 

Shinglestock 65 

Paper  and  millboard  stock 30 

Cement  stocks .  .  .  .        14 

.Floats  or  shorts     ..    ...         8 

Individual  Grades  Prevalent 

The  consumption  of  raw  asbestos  among  the  paper 
and  millboard  manufacturers  in  this  country  and  the 
shingle  manufacturers  here  and  abroad  consumes  prac- 
tically all  the  short  material  up  to  and  including  that 
valued  at  $70.  Germany  and  England  use,  however,  a 
larger  proportion  of  the  fibers  and  crudes  than  does 
the  United  States. 

Materials  are  sold  under  distinctive  marks.  Crude 
is  sold  as  a  rule  as  No.  1  and  No.  2.  The  most  common 
marks  of  fiber  are  X,  XX  and  C,  although  two  mines 
might  make  the  same  mark  under  an  entirely  different 
test;  for  instance,  C  from  Black  Lake  is  a  long  fiber, 
whereas  C  from  Thetford  is  a  short  fiber,  and  another 
mine  in  Thetford  makes  a  C  known  as  paper  stock. 

The  industry  would  benefit  greatly  if  there  were  a 
central  selling  organization,  similar  to  that  of  the  cop- 
per companies,  to  market  asbestos  fiber.  There  is  a 
Mine  Owners'  Association,  but  not  all  the  mines  are 
members. 

The  new  uses  of  asbestos  which  are  found  from  time 
to  time  have  not  been  of  such  importance  as  to  cause 
any  radical  change  in  the  demand  for  raw  asbestos,  and 
little  has  been  done  by  the  miners  themselves  toward 
making  it  worth  while  for  chemists  and  others  to  busy 
themselves  in  finding  new  applications  for  this  exceed- 
ingly useful  commodity. 


Tigre  Mining  Reports  Decreased  Costs 
for  1921 

That  the  cost  of  mining  is  decreasing  in  Mexico,  as 
■elsewhere,  is  illustrated  by  the  record  of  the  Tigre 
Mining  Co.  for  1921,  which  states  that  political  condi- 
tions have  been  more  satisfactory  than  at  any  time 
during  the  last  ten  years.  No  revolutionary  parties  and 
practically  no  bandits  have  operated  in  the  Moctezuma 
district  during  1921.  The  production  tax  has  been 
greatly  reduced,  due  to  the  operation  of  the  sliding 
scale  based  on  silver  quotations,  and  was  removed  dur- 
ing part  of  the  year.  Labor  has  been  plentiful  and 
efficient  in  the  district. 

The  drop  in  the  price  of  silver  was  partly 
-offset  by  greatly  decreased  costs.  Wages  were 
reduced  10  per  cent,  prices  of  supplies  dropped  20  per 
cent,  and  the  cost  of  power  2  per  cent.  Development 
was  curtailed  12  per  cent  and  construction  60  per  cent. 
Efficiency,  as  indicated  by  the  tons  per  man  shift,  was 
increased  17  per  cent.  Marketing  costs  and  losses 
dropped  41  per  cent.  These  various  factors  effected 
marked  reductions  in  all  items  of  expense.  Costs  were 
the  lowest  since  1916. 


Following  is  a  comparison  of  the  costs  for  1920  and 
1921: 

.—Costs  per  Ton—-  Per  Cent 

1920  1921  Reduction 

Development $2.56  $1.85  28 

Mining 4.48  3.26  27 

Milling 3.75  3.15  16 

General 1.44  89  38 

Marketing 12  31  7.31  41 

Total $24.54     $16.46  33 

Following  is  a  comparison  of  the  different  items 
entering  into  marketing  costs  for  the  years  1920  and 
1921: 

1920  1921 

Deductions  on  gold $12,592.80  $10,143.86 

Deductions  on  silver 140,657.43  87,966.48 

Deductions  on  copper 2?, 476  90  20,336.18 

Deductions  on  lead 50,192.61  35,533.17 

Smelter  treatment 46,059.03  62,680.10 

Zinc  and  antimony  penalty 18,746.99  20,547.69 

$291,725.76  $237,207.48 

Railroad  freight 106,838  55  83,249.79 

Wagon  freight 104,855  50  79,090.21 

Commissions 15,662.55  9,844.64 

Expenses 52,804  28  22,337.39 

Totals $571,886.64        $431,729.51 

The  mine  produced  75,243  tons  of  ore,  assaying  gold 
0.21  oz.,  silver  39.30  oz.,  copper  0.38  per  cent,  and  lead 
1.23  per  cent.  The  gross  value  was  $2,331,923.82,  or 
$30.99  per  ton.  The  total  production  to  Dec.  31  has 
been:  Ore  mined  863,497.19  tons,  concentrate  and  ship- 
ping ore  63,996.67  tons,  bullion  290  tons. 

The  863,497.19  tons  of  mine  ore  produced  to  date  has 
contained  205,629  oz.  gold,  33,873,648  oz.  silver,  4,744,855 
lb.  copper,  and  17,026,192  lb.  lead,  with  a  gross  value 
of  $29,555,747.88. 

The  mill  produced  6,346.27  tons  of  concentrate,  assay- 
ing gold  2.39  oz.,  silver  440.16  oz.,  copper  4.07  per  cent, 
lead  13.7  per  cent,  and  zinc  21.5  per  cent. 

Due  to  the  opening  of  the  copper  mines,  labor  will 
probably  be  less  plentiful  than  last  year,  and  therefore 
less  efficient.  Materials  should  be  slightly  cheaper. 
The  production  tax  will  be  higher  on  account  of  the 
removal,  last  August,  of  the  tax-free  provision  on  silver. 
Treatment  and  freight  should  both  be  lower.  Taken 
altogether,  costs  should  continue  practically  unchanged, 
if  the  price  of  silver  remains  as  at  present. 

During  the  past  year,  75,243  tons  of  ore  was  treated 
in  the  concentrator.  The  production  from  the  mill  was 
as  follows: 

ASSA*  CONTENTS 

Tons      Gold   Silver  Gold             Silver 

Sorted  high  grade 574.25     2.74     345.63  1.575.68      198,478  60 

Table  ooncentrate 2.216  90    4.03     421.24  8,946.79      933,836.40 

Re-treatment  concentrate..      3,555.11      1.30    467.27  4,617.62  1,661,005.14 

Totni 6,346.26     2.39     440.16    15.140.09  2,793.370   14 

The  combined  product  assayed  4.07  per  cent  copper, 
13.7  per  cent  lead,  and  21.5  per  cent  zinc.  The  extrac- 
tion was  96.5  per  cent  of  the  gold,  94.5  per  cent  of  the 
silver,  90.2  per  cent  of  the  copper  and  94.1  per  cent  of 
the  lead,  a  combined  extraction  of  94.7  per  cent  of  the 
gross  value.  The  ratio  of  concentration  was  12.28:1. 
The  concentrator  operated  97.7  per  cent  of  the  total 
time. 

The  milling  cost  was  $3.15  U.  S.  currency  per  ton  of 
ore  as  against  $3.75  for  1920.  A  reduction  in  costs  was 
made  in  all  departments ;  the  greatest  reduction  was  19 
per  cent,  in  the  re-treatment  department.  The  power 
consumed  in  the  re-treatment  department  was  7.7  kw.- 
hr.  per  ton  of  ore  as  against  13.25  kw.-hr.  for  1920. 

It  has  been  proved  in  the  laboratory  that  the  metal- 
lurgical extraction  is  not  impaired  by  a  coarser  product 
from  the  tube  mills.  This  will  mean  a  further  reduction 
of  power  consumption  in  the  fine-grinding  department 
for  the  ensuing  year. 
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Mechanical  Sampling  of  Ore 

A  Discussion  of  Studies  and  Tests  Made  With  View  to  Securing  Accuracy  Through 

Standardizing  Operations — Results  in  Three  Mills  Prove  Erratic — Certain 

Standards  for  Base-  and  Precious-Metal  Ores  Proposed 

By  Charles  D.  Demond  and  A.  C.  Halferdahl 


THE  ACCURATE  SAMPLING  of  ores  is  accom- 
plished when  a  standard  system  of  operations 
has  been  established  in  accordance  with  funda- 
mental principles.  This  article  presents  the  results  of 
tests  and  studies  made  with  a  view  to  the  establishment 
of  such  a  system. 

Sampling  mills  vary  widely,  both  in  the  percentage 
of  ore  taken  as  a  sample  at  the  different  stages  of 
cutting  and  in  the  sizes  to  which  crushing  is  done.  For 
this  reason  it  is  often  difficult  directly  to  compare 
mills  and  decide  which  of  several  schemes  is  best.  To 
overcome  this  difficulty  the  following  equation  can  be 
applied,  with  proper  evaluation  of  the  constants,  so 
that  it  closely  represents  the  practice  in  any  particular 
plant : 

W  =  kD" 

Here  W  is  the  weight  of  ore,  D  is  the  diameter  of  the 
largest  particle,  and  k  and  a  are  constants.  This  equa- 
tion is  further  explained  later.  By  its  use  the  weight  of 
ore  corresponding  to  any  size  of  crushing  may  be  calcu- 
lated. Such  calculations  have  been  made  for  a  number 
of  mills  in  order  to  put  them  all  on  the  same  basis  as 
to  sizes  of  crushing.  The  corresponding  weights  at 
selected  sizes  are  shown  in  the  table  on  p.  283.  The  ex- 
amples in  this  from  the  Bureau's  technical  paper,  include 
all  giving  sufficient  data  to  permit  the  calculations. 

The  mills  for  which  excessively  large  quantities  are 
indicated  at  four  inches  do  not  begin  sampling  at  as 
coarse  a  stage  as  this.  The  significant  fact  in  these 
cases  is  that  too  large  a  factor  is  used  for  the  reduction 
of  weight  as  the  size  becomes  smaller.  The  result  is 
that  if  the  rule  is  continued  to  an  assay  pulp  of  0.1  mm. 
fineness  <  150  mesh),  we  come  to  ridiculously  small  quan- 
tities— 0.06  gm.,  0.0002  gm.  and  0.05  gm.,  respectively, 
in  mills  G,  W  and  8.  While  it  is  well  understood 
that  the  actual  work  of  preparing  the  pulps  in  the  buck- 
ing room  is  conducted  on  a  different  basis  than  that  in 
the  mill,  the  figures  given  in  the  last  three  columns  of 
the  table  show  clearly  the  trend  of  mill  work.  Discus- 
sion of  the  figures  given  is  justified  by  practical  experi- 
ence in  determining  the  correct  procedure  for  ores  with 
which  we  have  worked.     The  evidence  is  given  later. 

Practice  at  Different  Plants  Varies  Widely 

iking  differences  are  sometimes  found  in  ideas  as 
to  sampling  an  ore.     For  example  mills  //  and  P  repre- 

'•'•'ii  different  practices  on  ore  from  the  same  mine. 
At  the  .1-in.  stage,  /'  tak>--  a  a  sample  three  times  as 
much  i   •      //;    at    1    in.    it    takes    nearly   20   per  cent 

than  II;  and  these  differences  become  mine  and 
more  marked  with  finer  sizes.  Mill  //  indicates  890 
Km.  ■•■<        .iy  of    160  mesh  pulp;  while 

-'in-  I'm    /'  is  less  than  '.'•  gm.    (0J   assay  ton).     The 

former   mill    seems    to  take    too   small    a   sample   at    the 

Lges\  and  the  latter  too  little  al   the  finer  sizes. 

mils  /-  and  N  hoth  report  excellent  result!  on  rich 

gold  "res,   received   in    frequent   shipments   from 


the  same  district.  To  quote  the  designer  and  operator 
of  mill  N,  at  least  one  reason  for  his  very  large  quan- 
tities was  "to  satisfy  the  sellers,  who  believed  in  large 
samples." 

A  frequent  plan  in  the  original  design  of  mills  is 
to  take  20-per  cent  cuts  at  each  stage  and  make  a  50- 
per  cent  size  reduction  between  one  cutter  and  the  next. 
But  this  procedure  is  often  modified  after  the  mill  has 
been  operated  for  a  few  weeks  or  months.  For  example, 
mill  F  seems  to  have  originally  crushed  to  3  in.,  1J  in., 
3  in.  and  I  in.  successively,  but  later  changed  to  2 J  in., 
Ii  in.,  3  in.,  and  I  in.,  thus  improving  the  work  at 
the  coarser  stages.  The  designer  of  mill  L  considers 
the  rule  of  50-per  cent  reduction  in  size  to  be  suitable 
for  average  ores.  This  mill  may  have  begun  on  that 
basis,  but  finally  adopted  2  in.,  1  in.,  1  in.,  and  J  in., 
which  placed  the  emphasis  on  care  at  stages  approach- 
ing the  final  assay  pulp.  Even  now  the  former  mill 
occasionally  has  a  difference  of  0.7  per  cent  lead  on 
duplicate  samples  which  should  check  within  0.2  per 
cent. 

The  practice  in  some  mills  approaches  more  closely  a 
uniform  rule  than  in  others.  This  is  clearly  seen  in 
the  following  figures,  which  compare  the  actual  weights 
with  those  calculated  from  the  equation  by  using  the 
same  actual  weights: 


Acl.ml 
Weights,  Pom 
20,000 

4.000 
800 
160 

AviT:ifi' 

10.000 
1.000 


Calculated 
its  Weights,  Pounds 

20,000 

4.000 

800 

160 


Sizes,  Inche 
2J 
I! 


iverage 

As  to  weights,  each  of  these  mills  is  strictly  system- 
atic; as  to  sizes,  D  is  wholly  systematic,  but  S  is 
erratic.  Similar  differences  occur  in  the  mills  quoted 
from  the  Bureau  of  Mines'  report, 

While  the  results  quoted  below  indicate  that  much 
accurate  sampling  is  done,  some  of  the  work  is  poor: 


9.170 
800 
172 
7  9 

1  09 
1  25 

0  58 
127 

105 

Sample 
Silver,  Oi 

0  34 

.'    17 

1  00 

Cold 

2  2* 
2  48 

,„i  II  972 

(I  71 

1  711 

*  tapper.  Per  Cent 

2  56 
7  95 
7  27 


mple 

Silver,  ",. 
ii  )] 

1  25 
Oold.Oi. 

2  11 
2   4  1 

ii  U75 
n  7« 

1  K4 

(  tapper,   1'it  <  Yni 

2  57 

7  90 

8  27 


11  4 
2  8 
D.  > 

9  9 
8  2 

0  4 
0  6 
13  8 


(a)  In 


the  true  nvrrngr  nf  three  !"!*.  while  the 
>%  re-funning  the  three  lota  through  tin-  mill  in  eumeanlon" 


In  the  example  A,  ten  out  of  eleven  comparisons 
gave  checks  as  close  as  the  first  two,  but  the  last  set 
resulted  in  the  large  difference  of  25  per  cent.  In 
example  B,  fifty  sets  resulted  in  good  checks  such  as 
the  first  three  examples;  but  the  last  two  sets  here  are 
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not  good  checks  for  gold.  As  for  C,  the  first  two  sets 
are  good  checks ;  but  the  third,  with  a  difference  of 
about  14  per  cent  in  the  value,  is  poor. 

The  above  facts  show  a  diversity  that  emphasizes 
the  need  for  standardization. 

Mechanical  Manipulation  Is  Important 

In  mechanical  sampling  it  is  intended  to  take  a  great 
many  small  cuts,  distributed  uniformly  through  the 
lot  of  ore.  Since  theory  and  experience  both  show  the 
importance  of  this  uniform  distribution,  the  matter 
must  not  be  left  to  chance  but  needs  to  be  carefully 
considered  in  the  design  and  construction  of  mills. 
There  must  be  a  steady,  continuous  flow  of  ore  to  each 
cutter  in  order  to  carry  out  this  idea,  as  any  sampling 
machine  necessarily  delivers  its  cuts  intermittently. 
The  commonest  means  for  changing  this  irregular  sup- 
ply into  a  steady  flow  to  the  next  cutter  is  the  shaking 
pan  feeder.  If  the  latter  is  6  ft.  long  and  has  a  slope 
not  exceeding  2  in.  per  ft.,  the  successive  portions  of 
ore  coming  to  it  spread  well,  and  the  desired  result  is 
obtained.  Comparatively  short  pans  do  fairly  well  if 
the  feed  is  not  allowed  to  "shoot"  rapidly  along  the 
pan.  The  feed  spout  should  deliver  the  ore  to  the  pan 
in  a  direction  slightly  up-hill.  If  this  cannot  be  done, 
a  baffle  may  prevent  "shooting."  In  mills  where  this 
intermittent  flow  exists,  it  frequently  happens  that  from 
one  to  as  many  as  six  cuts  in  succession  from  one 
sampler  contributed  nothing  to  the  next  sampler.  This 
gives  the  work  something  of  the  quality  of  mere  grab 
sampling. 

Samples  Are  Frequently  Unduly  Small 

The  worst  result  of  the  failure  to  get  ore  into  a 
cutter  every  time  it  passes  beneath  the  spout  is  that 
less  than  the  intended  weight  of  final  sample  is  obtained. 
In  one  mill  the  weight  varied  from  62  to  91  per  cent, 
averaging  81  per  cent  of  the  intended  weight.  In  an- 
other case  it  varied  from  26  to  97  per  cent  with  the  low 
average  of  57  per  cent.  The  chief  reason  for  the  higher 
result  in  the  first  mill  as  compared  with  the  second 
probably  is  that  it  had  fewer  missed  cuts,  on  account  of 
taking  them  more  frequently — 38,  54,  64  and  70  per 
minute  at  the  different  stages,  which  average  one-third 
greater  than  the  21,  35,  45  and  71  cuts  per  minute  in 
the  other  mill.  The  speed  should  not  be  increased  to 
the  point  where  a  marked  "batting"  action  occurs. 

All  of  the  mills  from  which  unsatisfactory  results 
have  been  quoted  appear  to  be  subject  to  missed  cuts, 
and  therefore  short  weights. 

Mixing  Is  Essential 

The  revolving  drum  is  an  excellent  device  for  regu- 
lating feed.  When  equipped  with  internal  lifting  blades, 
this  is  an  effective  mixer.  The  following  results  of 
tests  show  how  much  more  thorough  the  mixing  is  in 
drums  than  in  shaking  pans.  Coal  and  galena,  in  1-in. 
pieces,  were  dropped  into  a  drum  while  running  on  1-in. 
pyritic  copper  ore,  the  coal  being  lighter  and  the  galena 
heavier  than  any  mineral  in  the  ore.  The  deepest  part 
of  the  ore  bank  was  2  in.  thick.  Twenty-eight  portions 
of  the  ore  entered  the  drum  every  minute.  The  time 
for  the  coal  to  travel  4J  ft.  varied  from  38  to  82  sec, 
averaging  60  sec.,  while  the  galena  varied  from  45  to 
127  sec,  averaging  72  sec.  Considering  these  facts 
it  is  probable  that  the  ore  dropping  from  the  lower  end 
of  the  drum  at  any  moment  is  a  mixture  of  three  or 


four  cuts  from  the  preceding  sampler.  It  is  therefore 
easy,  with  proper  speeds,  to  make  sure  that  every  cut 
from  one  sampler  shall  contribute  a  due  proportion  to 
the  following  sampler.  A  test  with  coal  and  galena 
was  made  on  a  pan  feeder  36  in.  long,  sloping  2.7  in. 
per  ft.,  and  running  with  a  }-in.  stroke  at  360  r.p.m. 
The  pan  received  forty-three  portions  of  ore  per 
minute,  in  such  a  way  as  to  produce  a  continuous  flow. 
The  coal  traveled  30  in.  in  5.0  to  5.6  sec,  while  the 
galena  took  5.6  to  6.2  sec.  Three-fourths  of  the  test 
pieces  of  either  mineral,  when  fed  to  the  pan  in  groups 
of  six  or  eight  at  a  time,  maintained  the  same  positions, 
relative  to  one  another,  all  the  way  down;  whereas,  in 
the  drum  there  was  not  this  noticeable  holding  to- 
gether. 

A  further  test  was  made  in  a  drum  by  hand  feeding 
high-  and  low-grade  ore  alternately  with  the  same  fre- 
quency that  ore  is  received  in  regular  operation,  and 
in  the  same  amounts.  Fifteen  successive  cuts  from  the 
following  sampler  were  caught  and  assayed.  Though 
the  two  feed  materials  contained  respectively  23.8  and 
68.6  per  cent  insoluble  yet  the  discharge  samples  varied 
only  from  44.4  to  51.5  per  cent.  The  variation  in 
quality  of  feed  was  much  greater  than  is  ever  likely  to 
occur  in  practice;  but  a  more  severe  test  was  made  by 
feeding  nearly  four  times  as  much  per  minute  as  before, 
putting  in  three  portions  of  the  low-grade  ore  in  suc- 
cession, followed  by  three  of  the  high-grade,  and  con- 
tinuing this  alternation.  Fifteen  successive  cuts  from 
the  following  sampler  gave  a  total  range  of  insoluble 
from  39.0  per  cent  to  58.6  per  cent;  showing  consid- 
erable mixing  even  under  these  conditions. 

Strictly  mechanical  sampling  often  stops  at  i-in.  or 
coarser  sizes.  If  it  is  continued  to  J-in.  size,  less  hand 
work  remains  to  be  done,  and  the  chances  of  personal 
error  are  thereby  lessened.  A  most  important  principle 
in  sampling  is  to  take  a  sufficient  quantity  at  each  stage 
of  crushing;  and,  as  a  rule,  a  sample  taken  at  one 
stage  should  be  further  crushed  before  the  quantity  is 
again  reduced.  It  is,  however,  a  common  practice  at 
the  beginning  of  hand  woi*k  to  cut  down  the  quantity 
without  grinding.  This  may  yield  too  little  ore  to 
make  an  accurate  sample. 

Riffles  Demand  Intelligent  Use 

The  best  device  for  reducing  the  quantity  by  hand  is 
a  good  riffle ;  but  this  is  by  no  means  "fool  proof." 
When  the  ore  is  poured  rapidly,  it  is  likely  to  choke  in 
the  spaces  that  discharge  toward  the  operator,  and  then 
overflow  into  the  opposite  spouts.  This  action  is  likely 
to  affect  the  assay  quality  as  well  as  the  weight  of  the 
sample.  In  addition  to  pouring  slowly,  the  best  safe- 
guard, when  there  are  actual  spouts  in  both  directions, 
is  to  build  the  riffle  so  wide  that  the  ore  does  not 
strike  the  sloping  bottoms  of  the  spouts  near  their  upper 
ends.  The  danger  of  running  over  is  also  lessened  if 
the  upper  end  of  the  slope  is  turned  to  the  vertical 
position. 

To  facilitate  the  determination  of  the  best  procedure 
for  sampling  attempts  have  been  made  to  express  the 
weight  required  at  any  stage  of  crushing  as  a  function 
of  the  diameter  of  the  largest  particle.  Indeed,  all 
mill  procedures  assume  that  this  can  be  done. 

If  we  had  an  ore  consisting  of  2-in.  cubes  of  clean 
gangue  together  with  similar  cubes  of  galena,  and  could 
crush  this  so  that  nothing  but  1-in.  cubes  resulted, 
there   would   be   eight   times    as   many   particles   after 
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crushing  as  before.  For  equal  precision  of  sampling  it 
is  necessary  to  take  only  the  same  total  number  of 
particles  of  the  1-in.  ore  as  of  the  2-in  size,  which 
gives,  by  weight,  one-eighth  of  the  former  quantity. 
That  is,  the  weight  is  proportional  to  the  cube  of  the 
diameter,  or 

W  =  kD' 
Where  W  =  weight   of    ore 

k  =  a  constant 

D  =  diameter  of  the  largest   particle. 

In  fine  sizes  of  ore  the  gangue  and  galena  are  in 
separate  particles;  but  as  we  pass  to  coarser  sizes  there 
are  more  and  more  pieces  containing  both  minerals. 
This  makes  it  unnecessary  to  take  as  great  a  quantity  of 
the  larger  sizes  as  the  above  formula  indicates.  In 
other  words,  the  weight  is  proportional  to  something 
less  than  the  cube  of  the  diameter.  A  more  general 
form  of  the  equation  is 

W  =  kD" 
where  a  may  be  any  coefficient  less  than  3. 

The  facts  that  ore  does  not  break  in  cubes,  and  that 
there  is  a  large  range  of  sizes  at  any  stage  of  crushing, 
introduce  complications  in  the  mathematics;  and  it 
may  not  be  quite  true  that  the  correct  weight  is 
strictly  proportional  to  some  power  of  the  diameter 
of  the  largest  particles.  However,  certain  experimental 
studies  confirm  the  practical  accuracy  of  the  above  equa- 
tion. For  example,  the  necessary  weights  at  certain 
sizes  were  experimentally  determined  for  three  ores. 
The  constants  in  the  equation  were  then  determined  for 
each  of  these  ores  by  the  methods  to  be  described.  From 
these  constants  calculated  weights  were  derived  for  the 
sizes  to  which  the  ores  actually  had  been  crushed.  The 
•calculated  differed  from  the  actual  weights  by  amounts 
varying  from  1  to  only  7  per  cent. 

In  probability  calculations,  the  greater  the  number 
of  events  or  objects  considered  the  nearer  does  prob- 
ability approach  actuality.  Anyone  who  counts  coins 
from  a  large  heap,  and  makes  a  record  of  the  number 
of  heads  and  tails,  soon  realizes  this.  The  most  fre- 
quent result  is  equal  heads  and  tails;  and  the  greatest 
probable  departures  from  this  are  as  follows: 


■  of  Coins  Dltm 

Departure,  Per  Cent 

10 

90 

100 

30 

1.000 

9 

10.000 

3 

100.000 

0.9 

1  iiiiii  niio 

0  3 

10.000.000 

0.09 

100.000.000 

0  03 

Larger  errors  than  the  above  are  infrequent,  but 
smaller   departures  are   more  common. 

It  will  be  seen  that  to  assure  precision  within  0.03 
per  cent  with  coins  it  is  necessary  to  draw  100,000,000. 
A  very  important  fact  must  be  observed  in  this  con- 
nection: 1  gm.  of  any  ordinary  ore  ground  through 
a  150-mesh  screen  (0.004-in.  opening)  actually  contains 
200,000,000  particles  or  more.  At  this  stage  of  grind- 
ing, no  significant  number  of  sulphide  particles  remain 
enclosed  in  particles  of  gangue.  so  conditions  closely 
parallel  the  coin  test.  With  copper  ores  this  1  gr.  will 
yield  the  precision  of  0.03  per  cent  in  assaying  pulp 
of  such  fineness,  when  using  suitable  chemical  methods. 

Because  of  the  mixture  of  minerals   in  some  pieces 

of  coarse  ore  it  is  practically  impossible  to  estimate  the 

number  of  particles  of  the  different  minerals.     There 

is  an  experimental  method,  however,  which  accurately 

ites  the  necessary  weight  for  any  size  of  crushing. 


This  method  has  been  proved  in  practice,  and  is  as 
follows : 

In  the  case  of  average  base-metal  ores  two  tons  should 
be  taken  by  systematic  mechanical  cutting,  after  crush- 
ing to  2-in.  size.  From  this  material  take  not  less  than 
sixteen  portions,  of  about  40  lb.  each,  by  a  series  of 
careful  riffling  operations  and  moderate  mixing  at  each 
stage.  From  each  of  these  portions  a  pulp  is  prepared, 
through  a  150-mesh  screen  for  assay.  Similar  sets  of 
samples  are  prepared  after  crushing  finer  than  2  in., 
and  are  carefully  assayed.  From  the  average  assay  of 
each  set,  and  the  deviations  of  the  single  results  from 
the  average,  the  degree  of  precision  of  each  sample  is 
easily  calculated.  Such  small  samples  as  40  lb.  at  2-in. 
size  will  yield  results  that  are  not  satisfactory  in 
commercial  work;  but  by  suitable  adjustment  the  re- 
sults permit  determination  of  the  weight  that  will  yield 
any  required  precision.  Having  thus  determined  the 
correct  weight  for  each  of  the  sizes  at  which  tests  were 
made,  the  proper  values  of  k  and  a  in  the  general  sam- 
pling equation  are  found  by  further  adjustment.  From 
these  final  results  the  correct  weight  for  any  size  is 
calculated. 

For  precious-metal  ores,  especially  if  spotty,  the 
weight  of  the  test  samples  will  naturally  be  greater 
than   for   base   metals. 

Variation  in  Nominal  and  Actual  Size 

It  is  important  to  notice,  here,  that  the  actual  sizes 
in  mills  are  often  considerably  larger  than  the  nominal. 
This  should  not  be  allowed;  it  amounts  to  the  same 
thing  as  reducing  the  quantity  when  the  size  is  right. 
The  openings  in  crushers  and  rolls  is  an  unsafe  guide. 
They  always  allow  the  passage  of  coarser  ore  than  the 
nominal  opening. 

The  above  method  has  been  used  on  three  typical 
sulphide  copper  ores.  It  is  significant  to  note  that, 
when  the  derived  constants  were  used  to  calculate  the 
quantity  at  0.004  in.  for  an  assay  precision  of  0.03  per 
cent  copper,  the  indicated  weights  were  1.0,  0.62  and 
0.72  gm.  These  are,  of  course,  just  such  weights  as 
experience  proves  to  be  necessary  in  assaying,  and 
justify  the  discussion  of  the  weights  in  the  last  column 
of  the  table  on  p.  283. 

One  gram  is  sufficient  to  guarantee  very  accurate  re- 
sults on  the  base-metal  ores,  and  on  silica,  lime,  and 
similar  rocks  when  ground  to  150  mesh;  and  for  the 
precious  metals  one  assay  ton  (29.2  gm.)  is  enough. 
Even  for  gold  ores  containing  metallics  this  is  enough, 
provided  the  metallics  from  a  larger  quantity  are  sepa- 
rately assayed.  Thus  we  have  one  size  at  which  the 
weight  is  definitely  fixed  for  practically  all  ores.  This 
makes  a  short-cut  possible  in  the  above  experimental 
determination  of  constants.  If  all  the  work  is  done 
with  the  utmost  care,  two  sizes  are  enough  to  determine 
the  constants;  although  the  greater  the  number  of 
sizes  the  more  completely  will  errors  of  manipulation  be 
eliminated.  When  two  points  are  considered  enough, 
one  of  these  may  be  taken  as  1  gm.  (0.0022  lb.)  at 
0.004  in.,  or  29.2  gm.  for  precious  metals.  The  other 
should  be  as  near  as  possible  to  the  coarsest  stage  at 
which  the  regular  sampling  is  to  be  done.  Tests  should 
be  made  at  that  size,  as  already  described. 

Three  sulphide  copper  ores  gave  formulae  as  follows: 
W  =  2100  D'";  for  ore  No.  1. 
W  =     700  D'";  for  ore  No.  2. 
W  =     600  D'";  for  ore  No.  3. 
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Ore  No.  1  was  in  two  lots,  one  of  which  assayed  7.09  Mill  III,  twelve  assays  on  these  ores  resulted  in  devia- 

per  cent  copper,  the  other  7.94  per  cent  copper.     These  tions  of  0.01  to  0.25  per  cent;  and  35  per  cent  gave  a 

assays,  which  are  the  average  of  45  and  43  results  on  precision  of  0.06  per  cent  or  better, 
riffle   samples  from  the   original   lots,  are  accurate  to         All  the  mills  gave  erratic  results.     However,  Mill  I, 

±  0.01  per  cent  copper.    Ore  No.  2  likewise  was  in  two  in  general,  gave  the  best  results.     Screen  analyses,  to 

SAMPLING  DATA  FROM  PRACTICE 

> Size  of  Coarsest  Particle . 

0.2mm.  0   15  mm.       0.  1  mm. 

Kind  of  Ore  Coefficient  4  In.  I  Id.  }  In.  A  In.      (80  mesh)       (100  mesh)    (150    mesh) 

Mill  Base-metal   ores  (a)  . Weight  of  Ore,  Pounds .       . Weight    of  Ore,  Grams . 

A      Copper  sulphide 1.32  17,200  2,760  440  71  2.090  1,430  840 

B      Copper  sulphide 2.05  184.000  10.700  620  36  240  130  57 

C      Copper  sulphide 2.08  11,800  660  37  2.1  13  6.9  3.0 

D     Copper  sulphide 2.32  59,400  2,380  95  3.8  14  7.3  2.8 

E      Copper  sulphide 2.52  13.200  400  12  0  37  0.91  0.44         0.16 

F      Leadsulphide     2.80  107,000  2,200  45  0.94  1.3  0.57         0.18 

G      Copper  sulphide 3.76  28,800,000  157,000  850  4.6  0  87  0  30         0.064 

Precious-metal    ores 

H      Gold  spotty,  wet,  oxide 1   00  2,000  500  125  31  1,790  1,340  890 

/        Gold  spotty,  quartz I   00  60.000  15,000  3,750  940  53,600  40,200  26.800 

K      Silver-lead 1.61  19,800  2,120  230  24  395  250  130 

L       Gold,  rich,  spotty,  quartz 1.71  26,400  2,470  230  22  280  170  86 

.Vf     Gold 1.78  24,800  2,100  180  15  170  100  50 

.V      Gold,  rich,  spotty,  quartz 1.83  547,000  43,300  3,430  270  2,780  1,640  780 

O      Gold 1.88  4,030  300  22  1.6  15  8.7  4.1 

P      Gold,  spotty,  wet.  oxide 2.02  6,910  420  26  1.6  II  6.0  2.6 

R      Gold 2.18  33,700  1,640  80  3.9  19  10  4.3 

S      Gold 2.22  17,400  800  37  1.7  7.8  4.1  1.7 

T      Gold.pyritic 3.00  65,300  1,020  16  0.25  0.23  0.095  0.028 

V      Silver,  spotty,  sulphide  and  native 3.43  27,000  230  2.0  0017  0  0064  0.0024  0  0006 

W     Gold 4.32  4,150,000  10,400  26  0  065  0  0038  0.0011  0.0002 

(6)     28 1.29  30,600  5,120  860  140  4,500  3,100  1,840 

50 I   61  39.500  4,240  460  50  790  500  260 

26 2  05  36,700  2.140  120  7.3  47  26  11 

30 2.11  61,500  3.300  180  40  54  30  13 

41 2  32  100,000  4,000  160  6.4  24  12  4.8 

4 2  62  1,070,000  28,200  750  20  3V  19  6.4 

24 2  62  202,000  5,350  140  3.7  7.5  3   5  0.82 

21 2  63  109.000  2,850  74  1.9  3.8  18  0.61 

8 3.50  3,330,000  26,000  200  1.6  51  19  0.05 

(o)  (a)  is  the  exponent  of  D  in  the  equation  W  =  kD& 

(6)  The  last  nine  examples  are  from  Technical  Paper  86,  U.  S.  Bureau  of  Mines.  No  description  of  the  ore  is  available. 

lots,  assaying  respectively  2.83  and  2.84  per  cent  cop-  determine  the  maximum  size  of  particle,  and  weighing 

per   ±   0.01   per  cent.     Ore   No.   3   was   in   three   lots  of  mill  samples,  indicated  that  the  weights  taken  were 

and   the   average  of  the  three   lots   gave  an   assay   of  too  small  to  come  within  the  limits  of  the  formula?  given 

2.54  per  cent  copper  ±  0.01  per  cent.  on  p.  282. 

Each  lot  of  the  ores  No.  1  and  No.  2  was  sent  sue-         Ore  No.  3  was  in  three  lots,  of  43,  52,  and  65  tons 

cessively  to  three  mills  for  sampling  and  re-sampling,  respectively.      These    lots    were    sent    through    Mill    II 

The  mills  are  represented  as  I,   II,  and  III.     Certain  twice,  then  through  Mill  I  twice,  and  finally  were  put 

rejects  were  caught  and  assayed  at  each  of  these  mills  through  Mill  II  a  third  and  a  fourth  time.     In  Mill  I 

for  each  lot.     During  these  runs  no  attempt  was  made  the  size  of  crushing  was  finer,  at  all  stages,  than  the 

to  have   the   mills   crush  according  to  the  indications  formula  required.     In  Mill  II  during  the  first  two  runs 

of  the  formula.  the  crushing  was  too  coarse,  but  during  the  third  and 

fourth  runs  it  was  according  to  the  indications  of  the 

Results  of  Sundry  Tests  formula 

If  the  crushing  in  the  mill  is  done  according  to  the         The  results  for  Mill  I  on  ore  No.  3  gave  deviations  of 

indications  of  the  formulae— which,  as  determined  above,  °-01  to  °-06  Per  cent  for  twelve  assays,  with  five  assays 

are  calculated  to  give  a  precision  of  ±  0.03  per  cent  at  °-01  Per  cent  precision,  and  all  results  within  the 

copper  or  better  in  95  per  cent  of  the  cases— it  is  gen-  precision  ±  0.06  per  cent,  a  result  to  be  expected,  as 

erally  true  that  the  precision  of  a  three-cutter  mill  is  this  mill  crushed  well  within  the  limits  indicated  by  the 

zfc  0.05  per  cent  copper,  while  a  four-cutter  mill  gives  formula. 

a  corresponding  precision  of  ±  0.06  per  cent  or  better         In  the  first  two  runs  made  at  Mill  II,  twelve  assays 

in  95  per  cent  of  the  cases.     The  following  deviations  Save  deviations  of  0.00  to  0.06  per  cent  with  five  assays 

were  gotten  from  assays  on  samples  and  cutter  rejects,  at  °-03  Per  cent  precision,  while  the  third  and  fourth 

there  being  one  deviation  for  each  (results  are  given  for  runs  at  this  mil1  Save>  on  twelve  assays,  deviations  of 

Mill  I,  Mill  II,  and  Mill  III) :  0.00  to  0.05  per  cent  with  five  assays  at  0.01  per  cent 

In  the  case'  of  Mill  I   (four  cutters),  six  assays  on  precision.     This  improvement  was  to  be  expected,  be- 

samples  and  rejects  gave  deviations  from  0.00  to  0.34  cause  these  latter  runs  were  based  on  the  indications 

per  cent  on  ore  No.  1.    Only  75  per  cent  of  the  assays  °f  the  formula. 

were  within  rt  0.06  per  cent.    In  Mill  II  (three  cutters),  „  _  „        „r  ^ 

.  ,,  ,  ,      .    ,      f        xt     i  „„™  Proposed  Sampling  Standards  for  Base-Metal  Ores 

eight  assays  on  samples  and  rejects  of  ore  No.  1  gave  _  "  ,,  n 

,      -    ,  -  t  „  „o    t.       n  oe  +        XT  ok AND   PRECIOUS-METAL   ORES 

deviations  from  0.03  to   0.35  per  cent.     Here  25   per 

cent  of  the  assays  were  within  =t  0.05  per  cent.     At         Accepting  1  gm.  of  base-metal  ore  as  an  established 

Mill  III    (four  cutters),  twelve  assays  gave  deviations  standard  when  ground  to  0.004  in.  maximum  size,  the 

on  ore  No.  1  of  0.05  to  0.55  per  cent.    Only  one  assay  weight  for  any  other  size  may  be  calculated  when  we 

came  within  =t  0.06  per  cent.  decide  on  the  value  of  a  in  the  equation  W  =  k  Da. 

Considering  ore  No.  2,  eight  assays  for  Mill  I  gave  Similar  calculations  based  on  one  assay  ton  (29.2  gm.), 

deviations  of  0.00  to  0.46  per  cent,  60  per  cent  giving  serve  for  precious-metal  ores.     The  following  figures, 

=t  0.06  per  cent  precision  or  better.     Mill  II  on  these  based  on  these  two  weights  of  150-mesh  ore,  indicate  the 

ores  gave  deviations  of  0.01  to  0.18  per  cent  in  eight  quantities  required  at  the  one-inch  stage  of  crushing, 

cases,  60  per  cent  being  within  =t  0.05  per  cent.     From  for  various  values  of  a,  together  with  the  number  of 
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full  size  average  lumps  that  would  make  these  weights, 
assuming  a  specific  gravity  of  3.25: 


Base-Metal  Ores 

Precious 

-Metal  Ores 

1  1  cm    nt  0    1  mm  1 

(29   2  nn. 

at  0.  1  mm.) 

WpieM  of  ure           Number  of 

WeightofOre    Number     of 

Coefficient 

at     1    In..                 Full-Siz,. 

at     1     In  . 

Full-Size 

a 

Pounds                l-In.  Lumps 

Pounds 

l-In.  Lumps 

0  5 

0  035                            0  37 

0   103 

1  1 

1   0 

0  56                              6 

16  4 

174 

1   2 

1   69                             18 

49   5 

530 

1    4 

5    13                            55 

150 

1.600 

1    6 

15   5                             165 

453 

4.800 

1.8 

47                                500 

1.370 

14.500 

2.0 

142                              1.510 

4.150 

44.200 

2  2 

430  0                           4.600 

12.600 

134.000 

2  4 

1.500 

38.000 

2  6 

3.940 

115.000 

2.8 

11.900 

348.000 

3  0 

36.100 

1.050.000 

It  is  not  likely  that  anyone  would  think  it  safe,  with 
even  the  most  uniform  ores,  to  take  as  little  as  5  lb. 
for  base  metals,  or  150  lb.  for  the  precious  metals, 
when  crushing  to  1-in.  maximum  size;  which  means  a 
weight  equal  to  only  55  full-size  1-in.  lumps  in  the  first 
instance,  or  1.600  such  lumps  in  the  second  case.  It  is 
clear,  then,  that  we  should  never  use  a  value  of  a  as 
low  as  1.4;  and  it  has  already  been  shown  that  a  should 
never  be  as  great  as  3.0.  It  is  highly  important,  how- 
ever, to  make  the  right  selection  from  the  values  of  a 
that  lie  between  these  limits.  Starting  from  the  fixed 
points  for  150-mesh  ore,  a  low  value  of  o  gives  a  slow 
increase  of  weight  as  we  proceed  to  coarser  sizes;  while 
high  values  give  a  rapid  increase,  and  therefore  conduce 
to  more  accurate  sampling  in  the  coarse  stages.  How- 
ever, it  is  not  always  safe  to  make  a  large:  practice 
cannot  always  be  fixed  on  the  basis  of  1  gm.  or  29.2  gm. 
at  0.1  mm.  Suppose,  for  instance,  that  a  50-ton  lot  of 
gold  ore  has  been  crushed  to  1  in.  before  reaching  the 
sampling  mill  of  a  smelter;  that  experience  has  shown 
that  500  lb.  is  the  proper  weight  for  an  accurate  sample ; 
and  that  the  metallurgical  treatment  requires  that  as 
little  as  possible  be  crushed  finer  than  1  in.  The  high 
value  of  2.5  for  a  would  then  indicate  less  than  0.01 
assay  ton  for  the  gold  assay  of  150-mesh  pulp.  To 
arrive  at  one  assay  ton  of  this  pulp  the  value  of  a  is 
found  to  be  1.62.  It  is  just  as  important  to  remember 
that  high  values  of  a  indicate  a  rapid  decrease  of  weight 
with  decreasing  size  as  it  is  to  know  that  such  values 
mean  a  rapid  increase  with  increasing  size. 

After  carefully  considering  present  general  practice, 
together  with  the  investigations  given  in  the  paper, 
the  following  table  has  been  prepared,  representing 
what  is  believed  will  adequately  cover  the  limits  of  good 
standard  practice. 

PROPOSI  D  SAMPLING  STANDARDS. 


Ol     I'.i 

0   20 

0   15 

0    10 

4 

in. 

1 

A 

(80- 

( 100- 

hm-.Ii  1 

i  1 50- 

i 

\\ 

right  ol 

1  lp.. 

undfl 

U  .ii-l, 

(     1    5 

71 

8 

l 

1        0    14 

2    « 

1    8 

1   ii 

1 

1    7 
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27 

0 

2 

6         0    24 

5    2 

2  0 

1   (i 

;; 

1     9 

1.140 

81 

; 

5 

9        0   42 

5    7 

2   2 

1    0 

J     1 

4.550 

247 

14 

0   7! 

4    3 

2    3 

1  (1 

2   3 

749 

11 

1    3 

I    'i 

2  5 

1    0 

2.270 

71 

2    2 

1  ; 

2  8 

1    0 

2   7 

290,000 

6.860 

160 

1    H 

1  II 

2.080 

260 

3) 

4    1 

85 

54 

29.2 

1    7 

8.350 

788 

7    1 

58 

29  2 

55.200 

2.590 

170 

12 

110 

(.1 

29    2 

1     2    1 

m.ooo 

7.220 

21 

120 

68 

24   2 

2   5 

21.800 

57 

140 

74 

29   2 

66.100 

2.100 

160 

80 

29   2 

!     2   7 

too  000 

4,700 

110 

190 

87 

29   2 

•  /. 


The  weights  corresponding  to  the  lower  valui 

••ry  uniform  ores;  while  those  related 
(a  high  values  apply  to  very  spottj  ores,  Those  derived 
when  a  is  1.5  are  perhaps   too  small  ever   to   be 


and  those  proceeding  when  a  is  2.7  will  seldom  if  ever 
be  needed  except  where  trouble  would  arise  on  account 
of  metallics,  as  with  a  gold  ore  containing  nuggets. 
In  such  a  case  100  tons  should  be  taken  after  crushing 
to  1  in.;  and  when  this  quantity  had  been  reduced  to 
i  in.  it  should  be  screened  to  remove  all  the  large  nug- 
gets before  cutting  down  to  about  2i  tons.  After  finer 
crushing,  this  should  be  passed  through  a  suitable 
screen  to  remove  smaller  nuggets;  and  this  process 
should  be  continued  as  far  as  necessary. 

Different  Ores  Require  Different  Handling 
to  Secure  Accurate  Sampling 

To  insure  dependable  and  accurate  sampling  of  any 
class  of  ores,  a  reasonable  amount  of  experimenting 
must  first  be  done,  by  such  methods  as  have  been  out- 
lined, in  order  to  derive  the  constants  for  the  sampling 
equation.  To  guarantee  that  the  sampling  machines 
shall  actually  take  the  quantities  intended,  and  make 
their  cuts  at  uniform  intervals  throughout  the  lof. 
mixing  and  retarding  apparatus  must  be  installed,  which 
will  deliver  a  continuous  stream  of  feed  to  each  cutter. 
This  need  not  be  used  ahead  of  the  first  cutter  if  the 
original  total  ore  is  fed  steadily. 

Much  accurate  sampling  is  being  done  at  the  present 
time,  but  there  is  also  much  room  for  improvement  in 
some  places.  Much  can  be  done  to  establish  the  art 
on  a  satisfactory  basis,  if  a  number  of  companies  deal- 
ing with  iron,  copper,  lead,  zinc,  gold  and  silver  ores 
will  unite  in  investigating  various  types  of  each  kind 
of  ore. 

For  the  unusual  opportunities  of  investigation  at 
Butte,  Mont.,  which  the  writers  have  enjoyed  they  are 
under  special  obligation  to  Frederick  Laist,  general 
manager  of  reduction  works  of  the  Anaconda  Copper 
Mining  Co.;  Oscar  Rohn,  general  manager  of  the  East 
Butte  Copper  Mining  Co.,  and  to  L.  R.  Margetts.  super- 
intendent of  the  Anaconda  Copper  Mining  Co.'s  Washoe 
sampler. 


Engineers  as  Pioneers  of  Trade 

By  Kirby  Thomas 

The  American  abroad,  especially  in  the  partly  de- 
veloped countries  in  all  parts  of  the  world,  is  essentially 
a  developer  and  a  creator,  and  it  is  in  this  relation  that 
he  is  particularly  effective  and  successful.  Already 
Americans  have  successfully  limit  railroads,  installed 
water-power  projects,  public  utilities,  irrigation  under- 
takings and  equipped  and  operated  mining  and  oil  prop- 
erties in  all  of  the  Latin  American  countries.  American 
capital  investing  in  these  enterprises  usually  requires 
that  the  business  and  technical  managements  shall  be 
in  the  hands  of  Americans. 

These  undertakings,  directly  or  indirectly,  affect 
trade.  The  American  engineer  and  manager  specifies 
American  materials  for  construction  and  American 
tools.  He  and  his  associates  and  assistants  demand  a 
certain  amount  of  American  goods  for  the  business  and 

for  persona]  consumption.  The  local  merchants  are  In- 
fluenced to  introduce  American  goods.  The  result  is 
the  establishment  of  ■  growing  trade  and  one  which  Is 

not  easily  displaced  by  competition  from  other  countries. 
These  items,  in  the  aggregate,  are  considerable,  this 
fad  having  been  exemplified  in  the  development  of  trade 
in  Mexico  prior  to  the  last,  and  recent,  era  of  Mexican 
revolutions. 
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Minerals  Suitable  for  Detectors  in 
Radio  Instruments 

"Will  you  kindly  tell  me  what  minerals  have  been  found 
adapted  to  the  work  of  a  detector  in  wireless  telephony?  I 
understand  that  galena  and  pyrites  are  the  most  popular,  but 
would  like  to  know  whether  any  experiments  have  been  per- 
formed with  other  minerals  in  an  effort  to  determine  their 
fitness  for  radio  work." 

We  do  not  know  of  any  publication  or  article  giving 
a  comprehensive  discussion  of  the  effect  of  using  vari- 
ous minerals  for  radio  purposes.  Experimental  work 
has  been  performed,  but  we  have  no  record  of  the  results 
of  the  individual  experimenters.  The  Signal  Corps  of 
the  U.  S.  Army  informs  us  that  a  large  number  of 
different  minerals  have  been  tested  by  various  experi- 
menters in  connection  with  detectors  for  radio  signals, 
but  it  is  not  known  whether  any  extensive  list  of  tests 
on  such  crystals  is  available  or  not. 

According  to  information  received  from  the  Signal 
Corps,  the  crystal  detectors  in  use  by  the  Signal  Corps 
consist  mainly  of  galena  crystals  in  contact  with  a  fine 
point,  usually  obtained  by  a  fine  copper  wire,  the  end 
of  which  makes  a  light  contact  with  the  crystal.  This 
type  of  detector  is  very  sensitive,  but  on  the  other  hand 
often  requires  frequent  adjustment  to  keep  the  crystal 
in  the  most  sensitive  condition.  The  sensitiveness  of 
galena  crystals  varies  widely,  depending  upon  the  mines 
from  which  the  galena  is  obtained.  A  list  of  other 
crystals  which  have  been  used  to  a  considerable  extent 
as  radio  detectors  follows: 

1.  Galena  crystal  in  contact  with  point  of  fine  copper 
or  brass  wire. 

2.  Carborundum  in  contact  with  fine  steel  or  copper 
point. 

3.  Lenzite  in  contact  with  fine  steel  or  copper  point. 

4.  Zincite  in  contact  with  chalcopyrite  or  bornite  or 
copper  pyrites. 

5.  Iron  pyrites  in  contact  with  gold  point. 

6.  Molybdenite  in  contact  with  brass  or  silver. 

7.  Silicon  in  contact  with  gold  or  brass. 

8.  Cerussite  (trade  designation)  in  contact  with  cop- 
per or  brass  point. 

With  practically  all  of  the  metals  listed  above,  the 
metal  point  in  contact  with  the  crystal  can  be  iron, 
steel,  copper,  brass,  silver  or  gold.  The  metals  listed 
are  those  that  have  been  recommended  by  various 
investigators. 

The  Value  of  Rhodium 

"What  is  rhodium  ore  worth  per  ounce  or  pound?  What 
is  it  used  for,  what  amounts  can  be  marketed,  if  any  and 
where?  The  Engineering  and  Mining  Journal  used  to 
quote  it  several  years  ago.  If  there  is  no  market  for  it 
in  the  United  States,  can  it  be  sold  in  France  or  Germany? 
I  know  of  some  Germans  who  gave  $100  per  ton  for  some 
ore  from  here  (Mexico)  years  ago  that  contained  rhodium. 
They  must  have  made  some  use  of  it." 

The  Engineering  and  Mining  Journal-Press  regularly 


quotes  the  price  of  rhodium.  Its  latest  market  report 
gives  that  metal  a  value  of  $100  to  $115  an  ounce. 
However,  this  is  purely  a  nominal  quotation,  as  trans- 
actions are  very  infrequent,  and  were  one  to  press  the 
metal  for  sale  a  lower  price  might  be  realized.  Rhodium 
has  very  few  commercial  uses  and  is  principally  alloyed 
with  platinum.  We  understand  that  an  alloy  containing 
10  per  cent  rhodium  is  used  in  the  manufacture  of 
thermocouples  for  pryometers  and  in  the  manufacture 
of  some  laboratory  utensils. 

Rhodium  belongs  to  the  platinum  family  of  metals  and 
is  white  in  color,  resembling  aluminum,  although  it  is 
ordinarily  found  in  association  with  platinum.  It  is 
also  contained  in  small  quantities  in  the  sperrylite 
found  in  the  copper  ores  of  Sudbury,  Canada.  If  you 
wish  to  sell  your  rhodium,  we  suggest  that  you  com- 
municate with  the  list  of  dealers  in  platinum  being  sent 
you.  

Smelter  Site  Silver  Under  the  Pittman  Act 

"The  question  of  the  application  of  the  Pittman  Act  to 
silver  procured  from  a  smelter  site  has  been  raised  with 
reference  to  the  price  of  such  silver. 

"Will  you  please  advise  whether  silver  so  procured  would 
be  domestic  silver  as  defined  by  the  Pittman  Act?" 

We  can  only  give  our  own  opinion  regarding  the 
Pittman  Act  and  the  status  of  silver  procured  from  a 
smelter  site.  Its  administration  is,  of  course,  dependent 
upon  the  regulations  of  the  Treasury  Department. 

The  Pittman  Act  states  in  Sec.  2:  "That  upon  every 
such  sale  of  bullion  from  time  to  time  the  Secretary  of 
the  Treasury  shall  immediately  direct  the  Director  of 
the  Mint  to  purchase  in  the  United  States,  of  the 
product  of  mines  situated  in  the  United  States  and  of 
reduction  works  so  located,  an  amount  of  silver  equal 
to  three  hundred  and  seventy-one  and  twenty-five 
hundredths  grains  of  pure  silver  in  respect  of  every 
standard  silver  dollar  so  melted  or  broken  up  and  sold 
as  bullion."  The  act  thus  requires  that  silver  eligible 
for  purchase  by  the  United  States  Government  must  be 
produced  from  a  mine  in  the  United  States  and  must 
have  been  smelted  and  refined  in  the  United  States.  It 
will  be  noticed  that  no  specification  is  made  requiring 
the  silver  to  have  been  mined  prior  to,  during,  or  after 
the  operation  of  the  Pittman  Act. 

In  your  case  it  would  appear  that  silver  recovered 
from  a  smelter  site  comes  under  the  re-purchase  provi- 
sion of  the  Pittman  Act,  provided  that  you  can  advance 
sufficient  evidence  to  indicate  that  the  silver  could  by 
no  chance  be  of  foreign  origin.  If  the  smelter  treated 
Mexican,  Canadian  or  other  ores  at  some  time  during 
its  operation,  this  would  probably  be  difficult  to  show. 
If,  on  the  other  hand,  its  ore  and  concentrate  supply 
was  always  entirely  derived  from  United  States  mines 
this  would  seem  to  carry  the  point. 

It  would  be  well  to  advise  the  Director  of  the  Mint, 
Washington,  D.  C,  of  full  particulars  and  request  a 
ruling  in  the  case. 
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Grouting  Water-Channels 
Underground 

Fissures  Cut  by  Star  Adit  Sealed  After  Being 

Intersected  —  Pumping  Time  Lessened 

One-Third — Special  Equipment  Used 

By  T.  A.  Rickard 

AN  INTERESTING  use  of  cement  for  excluding 
l\  water  from  mine-workings  is  being  made  in  the 
Star  cross-cut,  at  Burke,  in  the  Coeur  d'Alene  region  of 
Idaho.  The  ownership  of  the  Star  was  the  subject  of 
a  recent  lawsuit,  which  ended  favorably  to  the  present 
joint  proprietors,  the  Hecla  and  Bunker  Hill  &  Sullivan 


Equipment  used  for  pumping  grout  into  fissure 

A.     1'ipe  in  hole.     B     Wooden  clamp.     C.     1-in.  slop  cock.     D.     45* 
<  lis.     K.     14-in.  slop  cock. 

companies.  On  the  2000-ft.  level  of  the  Hecla  a  cross- 
cut is  being  driven  into  the  Star  ground.  This  cross-cut 
shows  quartzite,  the  partings  in  which  are  at  right 
angles  to  the  line  of  the  cross-cut,  and  parallel  with  these 
partings  are  several  fissures  that  act  as  channels  for 
underground  water.  The  rock  in  the  face  of  the  cross- 
cut is  comparatively  dry,  and  so  are  other  parts,  except 
where  these  fissures  are  tapped.  According  to  orthodox 
practice  the  fissures,  if  their  position  were  known, 
ought  to  have  been  sealed  in  advance  of  the  adit, 
by  drilling  holes  ahead  of  the  face  and  forcing  liquid 
cement,  or  grout,  into  the  water-bearing  fissures. 
To  exclude  the  water  when  once  such  fissures  have 
been  traversed  is  usually  considered  impracticable, 
ever,  the  staff  of  the  Hecla  Mining  Co.,  under 
the  leader  hip  of  .lames  F.  .McCarthy,  the  manager, 
has  accomplished  the  feat;  it  is  described  in  a 
letter  I  have  been  permitted  to  see,  from  Charles  H. 
Foreman,  the  <  •  ngineer.     The  method   was 

of  cement,  with  sand,  for  similar 
purposes  in  the  Ketch  Hetchy  tunnel,  in  California  The 
first  suggestion  of  adopting  the  scheme  came  from 
Fred  Searls,  Jr.,  of  San  Francisco.    The  pump  by  which 


this  'grout'  was  forced  into  the  fissures  was  made  at  the 
Hecla  mine,  by  J.  B.  Sloan,  master  mechanic.  On  Oct. 
26,  1921,  the  cross-cut  intersected  fractures  from  which 
water  issued  freely,  the  flow  from  the  2000-ft.  level 
being  259  gal.  per  minute.  The  flow  diminished  to  148 
gal.  pumped  on  the  2000-ft.  level,  or  a  weir-reading  of 
45  gal.  per  minute,  by  the  middle  of  November.  On 
Dec.  29  a  fissure  10  in.  wide  was  cut,  in  16  ft.  of  frac- 
tured rock,  and  the  flow  of  water  from  the  cross-cut  into 
the  level  increased  to  252  gal.  The  pumping  of  cement 
was  started  on  Jan.  29,  1922.  By  mid-January  the  flow 
of  water  had  abated  to  an  average  of  189  gal.  per 
minute.  By  March  25  the  weir  on  the  2000-ft.  level 
gave  an  average  reading  of  97  gal.;  and  it  must  be 
noted  that  menwhile  the  cross-cut  had  been  advancing 
and  had  cut  into  more  wet  ground. 

The  most  difficult  job  was  to  check  the  flow  of  water 
from  the  fissure  cut  on  Dec.  29 ;  this  showed  an  opening 
10  in.  wide  and  32  in.  long,  into  which  one  could  see 
for  30  ft.  A  bulkhead  of  10  by  10-in.  blocks  was  placed 
as  far  as  possible  in  the  cavity — about  4  ft.  In  this 
bulkhead  a  hole  was  left  for  a  2-in.  and  a  lHn.  pipe. 


Cement  pump  wed    -;  Star  crosscut 

(Hand  and  stuping  box  mm/,    at   //..In  shops.     P.     H-ln 


check    i-n/i . 


So.    7   Knoirlr-   atr-etut      /'      tfo 


/...rfuj.i- ..        K.      Container   for  crm'nt    mixture 
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On  top  of  the  bulkhead  were  placed  seventy-five  grain- 
sacks  and  fifty  cement-sacks,  for  packing.  At  the  low- 
est point  in  the  watercourse  another  bulkhead  of  10  by 
12-in.  timbers  was  built,  leaving  room,  as  before,  for 
the  two  pipes.  The  2-in.  pipe  extended  into  the  hole 
for  a  distance  of  22  ft.;  the  li-in.  pipe,  for  16  ft.  A 
stopcock  was  placed  at  the  lower  end  of  each  pipe, 
The  grout  was  introduced  through  the  smaller  pipe, 
leaving  the  larger  pipe  open,  so  that  the  first  founda- 
tion of  grout  could  set  before  it  became  subject  to  tht 


Stuffing     Box 


I  I 


Stuffing    Box 
(Top    View) 


Details   of   gland,   stuffing- 
box,  and  discharge  end  of 
cement  pump  used  in  Star 
cross-cut 


-<- —  1^  ■>■ 

2"Triple  Strength     Pipe 
Electric  mid.      Fitted  on 
lower  end  with  2W- 1 %" 're- 
ducers and  Mi'sning  check 
valves 

full  pressure  of  the  water  in  the  fissure.  A  week  later 
the  2-in.  pipe  was  used  for  pumping  the  grout  into  the 
cavity.  This  grout  was  made  by  mixing  100  sackfuls 
of  cement  and  25  sackfuls  of  sand,  with  water  sufficient 
to  bring  it  to  the  proper  consistence.  It  was  found 
that  the  pump  developed  a  pressure  strong  enough  to 
move  the  bulkheads,  so  these  were  watched  carefully; 
wherever  a  leak  began  to  appear,  it  was  checked  by 
means  of  oakum  and  thin  wedges.  A  machine-drill  was 
set  up  and  later  collared  at  12  to  14  ft.  from  the  fissure, 
and  holes  were  drilled  toward  it  at  an  angle  of  45°. 
These  holes,  distributed  in  fan  shape,  were  drilled 
through  the  fissure  and  two  feet  beyond;  then  they 
were  'sprung'  with  one  to  three  sticks  of  dynamite. 
Another  similar  series  of  holes  was  drilled  from  the 
sides  of  the  cross-cut  into  the  fissure,  and  these  also 
were  sprung.  They  were  allowed  to  stand  for  one  or 
two  days,  by  which  time  the  water  had  changed  its 
flow  from  the  fissure  to  the  holes.  If  not,  a  new  set 
of  holes  was  drilled.  Then  a  piece  of  1-in.  pipe,  5  to 
9  ft.  long,  was  inserted  in  a  piece  of  li-in.  rubber  hose, 


3  ft.  long,  and  put  into  a  drill-hole.  The  pipe  was  driven 
into  the  hole  until  the  collar  of  it  was  well  packed  with 
the  rubber  hose.  If  insufficiently  .packed,  the  oakum 
and  thin  wooden  wedges  were  inserted  around  the  hole. 
A  wooden  clamp  2  by  4  in.  and  12  in.  long,  was  placed 
around  the  pipe,  which  was  braced  against  timbers, 
rails,  or  the  back  of  the  cross-cut. 

A  mixture  of  one-quarter  of  a  sack  of  sand  to  one 
sack  of  cement  was  added  to  20  gal.  of  water.  Into 
the  hole  from  which  most  water  issued  this  grout  was 
pumped,  until  the  pipe  burst  or  the  check-valve  failed. 
After  pumping  the  wettest  hole  and  using  twenty  to 
twenty-five  sacks  of  material,  it  was  found  that  water 
had  ceased  to  flow  from  the  adjacent  hole.  This  was 
pumped  with  grout  similarly.  If  the  grout  had  started 
to  run  out  of  any  other  pipe,  the  valve  was  closed  and 
it  was  allowed  to  fill. 

In  making  the  connection  with  the  pump,  two  45° 
elbows  were  placed  at  the  pump-end  near  the  check- 
valve.  A  1-in.  stopcock,  having  an  iron  body  and  a 
brass  stem,  was  attached  to  the  end  of  the  pipe  in  the 
drill-hole.  Two  more  45°  elbows  were  fixed  near  this 
stopcock,  and  below  these  elbows  a  H-in.  tee  was 
attached,  with  a  short  nipple  and  a  li-in.  stopcock. 
The  tee  was  connected  to  an  elbow  near  the  pump  by 
means  of  standard  li-in.  pipe.  This  system  of  elbows 
facilitates  the  connection  of  the  pump  with  any  drill- 
hole, regardless  of  its  angle.  The  tee  with  the  stop- 
cock was  placed  in  the  pipe  so  as  to  allow  of  starting  the 
pump  properly,  before  throwing  pressure  into  the 
drill-hole.  These  details  describe  an  important  feature 
of  the  equipment. 

Parts  of  Knowles  Sinker  Used  in  Cement  Pump 

Before  proceeding  further  it  will  be  well  to  describe 
the  pump,  and  I  shall  quote  Mr.  Foreman  almost  ver- 
batim. The  pump  was  constructed  from  an  old  No.  7 
Knowles  sinking-pump,  the  air-end  and  body-piece  be- 
ing used.  The  lj-in.  piston  served  as  a  plunger,  which 
moved  through  a  stuffing-box  packed  with  i-in.  flax. 
Standard  (li-in.)  swing  check-valves  were  used  at  the 
suction  and  discharge  of  the  pump.  The  suction  was 
connected  with  a  round-bottomed  container  into  which 
the  cement  mixture  was  poured.  A  screen,  with  sVin. 
openings,  was  placed  on  the  bottom  of  this  container, 
over  the  point  of  suction,  and  continual  agitation  was 
found  necessary  to  prevent  the  cement  from  settling 
on  the  screen.  The  air-piston  was  10  in.  in  diameter; 
the  plunger  had  a  diameter  of  14  in.,  giving  a  possible 
pumping  pressure  of  3550  lb.  under  an  80-lb.  air- 
pressure.  At  the  start  a  wire-wound  rubber  hose, 
which  had  been  tested  to  a  pressure  of  2000  lb.,  was 
used  to  connect  the  lower  discharge  of  the  pump  with 
the  pipe  in  the  cavity.  The  pressure  was  too  much  for 
this  hose,  and  it  was  discarded  in  favor  of  a  standard 
li-in.  pipe.  "It  was  found",  says  Mr.  Foreman,  "that 
when  pipe  or  check-valve  on  pump  failed,  the  hole  was 
sufficiently  pumped." 

The  crew  for  drilling  consisted  of  three  men;  when 
the  fissure  was  being  grouted,  the  number  was  in- 
creased to  six.  Keen  interest  was  shown  by  them  in 
the  work  and  that  was  why  it  was  done  so  efficiently. 
The  result  of  the  operations  is  indicated  by  the  de- 
crease in  pumping.  Before  the  2000-ft.  cross-cut  was 
started  the  pump  on  that  level  had  to  be  run  five  hours 
per  day;  when  the  water-fissures  were  cut,  they  were 
run  for  twelve  hours;  after  the  grouting  they  had  to  be 
run  for  eight  hours. 
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Oil  Prospects  in  Western  Australia 

Government  Geologist  Holds  Petroleum  Discovered 

in  East  Kimberley  District  Probably  Derived 

from  Rocks  of  Negri  Series 

In  a  report  on  oil  prospects  near  the  Ord-Negri  River 
junction,  in  the  East  Kimberley  district,  Western  Aus- 
tralia, D.  J.  Mahony.  of  the  Victoria  Geological  Survey, 
writes : 

"The  bitumen  is  derived  from  the  inspissation  of 
mineral  oil,  and  the  first  problem  is  to  determine  where 
this  oil  came  from.  There  are  three  possible  sources 
to  consider:  (1)  The  grits  and  conglomerates  under- 
lying the  basalt;   (2)  the  basalt;    (3)  the  Negri  series. 

"1)  That  the  oil  originated  in  the  rocks  underlying 
the  basalt  and  found  its  way  through  the  basalt  to 
the  position  where  the  bitumen  is  found  is  most  im- 
probable, for  two  good  reasons — namely,  (a)  the  basalt, 
taken  as  a  whole,  is  very  compact  and  impervious,  and 
these  characteristics,  together  with  its  great  thickness, 
would  prevent  the  oil  seeping  through  it  from  below; 
fb)  both  the  basalt  and  the  underlying  rocks  dip  to 
the  east  at  a  fairly  high  angle,  so  that  if  any  oil  escaped 
from  the  sub-basaltic  rocks  its  natural  path  would  be 
along  the  junction  of  the  two  formations  or  through 
some  outcropping  part  of  the  older  beds. 

"(2)  The  second  alternative  is  obviously  impossible. 
The  basaltic  rocks  consist  of  lava  and  fragmental  vol- 
canic material,  all  of  which  reached  the  surface  in  an 
incandescent  state.  This  high  temperature  would  vola- 
tilize or  decompose  mineral  oil  or  bitumen.  Moreover, 
the  rock  contains  no  constituents  from  which  oil  could 
be  subsequently  formed  under  any  conditions. 

"(3)  The  third  suggestion,  that  the  oil  came  from 
the  Negri  series,  is.  in  my  opinion,  correct.  The  bitu- 
men is  found  at  or  close  to  the  junction  of  the  Negri 
series  with  the  basalt,  in  basalt  which  is  decomposed 
and  porous  owing  to  the  presence  of  vesicles  or  cracks, 
or  both.  The  beds  of  the  Negri  series  are  practically 
impervious.  When  the  rocks  were  tilted  into  their 
present  position,  any  oil  contained  in  the  lower  part 
of  the  Negri  scries  would  find  its  way  towards  the 
surface  along  the  easiest  channel,  that  is,  along  the 
junction  of  the  two  formations  and  through  the  cracked 
and  vesicular  parts  of  the  basalt  near  the  junction. 

"Where  the  bitumen  is  found,  the  geological  struc- 
ture favors  the  escape  of  mineral  oil  and  there  is  little 
or  no  chance  of  finding  an  oil  deposit  in  the  immediate 
neighborhood  of  Okc's  Find  or  the  Negri  homestead. 
The  anticlinal  fold  already  mentioned  is,  however,  a 
most  favorable  structure  for  the  concentration  and  pres- 
tion  of  underground  supplies  of  oil.  The  flaggy 
limestones,  mudstones,  and  shales  form  an  ideal  im- 
pervious covei  for  any  Underground  reservoir,  and  they 
ire  free  from  faults  or  cracks  that  might  serve  as  chan- 
nels along  which  leakage  would  take  place.  They  show 
no  signs  of  having  been  affected  by  high  temperatures 
or  violent   earth   movements.     Between  the  Ord   River 


and  the  crest  of  the  anticline  or  arch  many  excellent 
sections  are  exposed  along  Kelly's  Creek  and  White 
Mountain  Creek  and  their  tributaries,  and  the  strata 
can  be  seen  to  dip  at  about  4  deg.  in  a  westerly  direc- 
tion with  remarkable  regularity.  On  the  west  side  of 
the  anticline  the  dip  of  the  Negri  series  becomes 
higher  and  the  beds  disappear  beneath  the  Mount  Elder 
sandstones,  which  dip  eastward  at  still  higher  angles. 
Near  the  fold,  dips  of  9,  10.  and  11  deg.  were  measured 
in  the  Negri  series,  but  further  west  the  dip  increases : 
the  highest  dip  measured  about  38  deg.  It  has  already 
been  mentioned  that  the  axis  of  the  anticline  has  a 
northwesterly  pitch  at  low  angle." 


Much  Development  in  Texas  Field 

Development  continues  in  the  Wortham-Currie  field 
north  of  Mexia.  Tex.,  where  twenty-five  wells  are  drill- 
ing and  nineteen  wells  flowing.  Recently  the  Humphreys- 
McKinney  No.  1  well  was  completed,  making  1,200 
bbl.  of  oil.  On  July  12  the  Texas  Co.  posted  a  price 
of  $1.75  per  barrel  for  this  oil,  or  25c.  more  than 
for  Mexia  crude,  because  of  its  better  quality.  Later. 
however,  following  the  cut  in  Mid-continent  crude  prices, 
this  price  was  cut  to  $1.50  and  Mexia  to  $1.25.  North 
Texas  oil  has  also  been  cut  to  $1.75. 

A  number  of  new  wells  are  being  completed  in  the 
Pioneer  field  of  Eastland  County,  ranging  up  to  1.000 
bbl.  production  daily.  The  production  of  this  field  is 
expected  to  steady  around  20.000  bbl.  per  day.  At 
present  the  chief  activity  is  around  the  Armstrong 
wells,  in  the  northeast  extension  of  the  field,  where 
several  wells  are  being  drilled. 

In  the  so-called  Laredo  fields,  in  the  southwestern 
part  of  the  state,  three  completions  were  reported  re- 
cently: The  Kan  <  >kla  well,  in  the  Schott  field,  making 
fi50  bbl.;  Aviator  well,  five  miles  south  of  the  Schott 
Held,  150  bbl.;  and  Witherspoon  well,  in  the  Mirando 
field,  200  bbl.  Much  wildcatting  is  being  done  over  a 
large  area  in  this  part  of  Texas,  which  may  result 
eventually   in  a  substantial  production. 

In  the  Coastal  fields,  recent  developments  o(  im • 
were:  The  Hindmann-Burnett  No.  1  Japhet  well,  at 
Barbers  Hill,  making  a  good  flow  for  a  short  time 
before  sanding.  This  should  stimulate  further  develop- 
ment here.  Also  the  No.  12  Jackson  well  of  the  Sin- 
clair Co.  on  the  east  side  ot  I>amoti  Mound.  Though 
its  production  is  small,  the  well  is  the  first  producer  on 
the  east  side  of  the  mound,  and  indicates  that  a  large 
acreage  of  oil-bearing  ground  may  be  developed  there. 
The  Gulf  Production  Co.'s  No,  ">  Luscher  well  at  Blue 
Ridge,  making  2.000  bbl.  from  4,000  ft.,  adds  new 
interest  to  this  field.  At  Hockley,  a  proved  salt  dome 
for  many  years,  and  where  much  drilling  has  been  done 
without  developing  oil  in  commercial  quantity,  it  is 
reported  that  the  Gulf  Production  Co.  has  already  ob- 
tained a  good  showing  in  its  No.  7  Warren  well  at 
shallow    depth. 
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Wildcatting  in  Alberta  and  Saskatchewan 
Reveals  Nothing  but  Gas  to  Date 

C.  0.  Stillman,  president  of  the  Imperial  Oil  Co.,  sub- 
sidiary of  the  Standard  Oil  Co.,  who  recently  made  a 
tour  of  inspection  covering  several  districts  in  the  West 
where  exploration  is  being  undertaken,  has  returned  to 
Toronto.  He  reports  that  five  wells  are  being  drilled 
by  the  company  in  Central  and  Southern  Alberta  and 
two  in  Saskatchewan.  At  the  last  report  the  drill  was 
down  2,518  ft.  at  Willow  Creek  west  of  Nanton,  Alta., 
without  results,  but  work  is  being  continued.  Near 
Monitor,  Alta  ,  a  depth  of  2,500  ft.  has  been  reached  in 
drilling,  which  is  still  in  progress.  Near  Wainwright. 
Alta.,  on  the  Grand  Trunk  Pacific  Railway,  a  drill  is 
down  1,940  ft.  at  which  point  viscous  black  oil  was 
struck,  a  flow  of  gas  having  previously  been  encountered 
at  a  depth  of  1,870  ft.  Drilling  at  Nine  Head  has 
passed  the  520-ft.  point  and  is  being  continued.  In  the 
Pouce  Coupe  district  the  drill  encountered  a  flow  of  gas 
at  1,735  ft.  which  was  cased  off  and  drilling  continued, 
a  depth  of  2,050  ft.  having  been  reached.  The  well 
at  Unity,  Sask.,  has  been  abandoned  after  the 
drill  had  been  put  down  2,905  ft.  Another  well 
is  being  drilled  in  the  southwestern  part  of  Sas- 
katchewan, the  drill  being  down  to  3.500  ft. 
without  results.  Mr.  Stillman  stated  that  w:hile  it  was 
expected  that  work  was  in  progress  on  the  four  wells 
in  the  Mackenzie  River  district  there  would  be  no  actual 
news  from  that  region  until  the  steamers  returned  from 
their  first  trip  north,  which  would  probably  be  towards 
the  end  of  July.  The  itinerary  of  Mr.  Stillman's  party 
included  the  Sweet  Grass  field  in  Montana,  where 
several  producing  wells  are  in  operation.  The  Imperial 
Oil  Co.  has  not  as  yet  undertaken  any  work  in  the 
Canadian  territory  adjacent  to  the  Sweet  Grass  field. 


Teapot  Drilling  Stopped  in  Orderly  Fashion 

The  dispatch  of  marines  to  the  naval  oil  reserve  in 
Wyoming  was  accompanied  by  no  regrettable  develop- 
ments. They  marched  to  the  exact  spot  where  the 
drilling  operations  were  in  progress.  The  men  employed 
there  complied  readily  with  the  order  to  stop  work. 
The  marines  allowed  ample  time  to  close  down  the  work 
in  an  orderly  manner.  The  outcome  is  a  matter  of  satis- 
faction to  Washington,  as  it  was  recognized  that  the 
attitude  of  the  Governor  of  Wyoming  increased  the 
possibility  of  some  unfortunate  development.  It  is 
pointed  out  also  that  the  policing  of  military  and  naval 
reservations  by  Federal  forces  has  been  continuously 
done  since  the  founding  of  the  republic.  Exactly  the 
same  action  was  taken  by  Secretary  Daniels,  but  the 
marines  he  sent  out  did  not  have  exact  information  as 
to  the  location  of  a  drilling  operation  on  the  Wyoming 
naval  reserve,  and,  as  a  result,  the  detachment  of 
marines  wandered  around  for  days  looking  for  the 
offending  operators  who,  in  fact,  never  were  located. 

In  this  case,  those  engaged  in  the  encroachment  went 
onto  the  reserve  with  full  knowledge  of  what  was  likely 
to  happen.  They  had  been  fully  advised  before  they 
undertook  the  operation  that  they  had  no  title.  An 
interesting  phase  of  the  matter  is  that  one  of  those 
concerned  declared  that  they  would  not  be  molested, 
owing  to  the  fact  that  he  was  a  personal  friend  of 
President  Harding.  There  seems  to  have  been  no  real 
intention  on  the  part  of  the  Governor  of  Wyoming  to 
interfere. 


Gross  Production  of  Crude  Oil 
Shows  Increase 

The  American  Petroleum  Institute  estimates  that  the 
daily  average  gross  crude  oil  production  in  the  United 
States  for  the  week  ended  July  29  was  1,500,150  bbl., 
as  compared  with  1,498,500  bbl.  for  the  preceding  week, 
an  increase  of  1,650  bbl. 

The  following  are  estimates  of  daily  average  gross 
production  for  the  weeks  ended  July  29,  July  22,  1922. 
and  July  30,  1921 : 

DAILY  AVERAGE  PRODUCTION 


Figui 

Oklahoma 

Kansas 

North  Texas    

res  in  Barrels 

. 1922 

July    29       .Ink   12 
411.850        414.500 
85,800          84,550 
49,650           49,900 
148,700         146.900 
125,100        126,450 
104,800          99,750 
120,000         117.000 
79,250          84,450 
375,000        375,000 

Differ- 

—2,650 
+  1,250 
—250 
+  1,800 
—  1.350 
+  5,050 
+  3,000 
—5,200 

1921 

July  30 

309,600 

95.550 

70.350 

North  Louisiana  and  Arkansas.. 

123,200 
98.220 

Eastern    .... 

Wyoming  and  Montana 

California 

121.010 
46,340 
336.000 

Total  (a) 1,500,150     1,498,500        +1,650     1.314.243 

<<n  Daily  average  production. 

The  estimated  daily  average  gross  production  of  the 
Mid-Continent  (light  oil)  field,  including  Oklahoma,  Kan- 
sas, North  Texas,  Central  Texas,  North  Louisiana  and 
Arkansas,  for  the  same  week  ended  July  29  was  821,100 
bbl.,  as  compared  with  822,300  bbl.  for  the  preceding 
week,  a  decrease  of  1,200  bbl. 

The  combined  daily  average  gross  production  of  the 
Southwest  field  was  925,900  bbl.,  as  compared  with 
922,050  bbl.  for  the  preceding  week. 

Oklahoma-Kansas  shows  a  daily  average  gross  pro- 
duction of  497,650  bbl.,  a  decrease  of  1,400  bbl.  North 
Louisiana  a  decrease  of  900  bbl.;  and  Arkansas  a  de- 
crease of  450  bbl.  In  Oklahoma  production  of  the 
Osage  Nation  is  shown  as  113,800  bbl.,  against  115,000 
bbl. ;  and  the  output  of  the  Lyons-Quinn  pool  was  20,050 
bbl.,  against  19,600  bbl.  The  Mexia  pool  in  Central 
Texas  is  reported  at  66,000  bbl.,  against  64,750  bbl.; 
Haynesville,  North  Louisiana,  54,850  bbl.,  against  55,700 
bbl.;  and  El  Dorado,  Ark.,  31,200  bbl.,  against  31,650 
bbl.  In  the  Gulf  Coast  field,  West  Columbia  is  reported 
at  26,200  bbl.,  against  25,800  bbl.,  and  Orange  County 
16,800  bbl.,  against  16,500  bbl. 


Imperial  Oil  Co.  to  Continue  Work 
in  Fort  Norman  Field 

Members  of  the  Imperial  Oil  Co.'s  crews  who  spent 
the  winter  in  the  Fort  Norman  field  have  just  returned 
to  Edmonton,  Alta.,  and  report  that  drilling  work  was 
suspended  from  the  end  of  September  to  the  end  of 
May,  owing  to  insufficient  fuel  and  the  difficulty  of 
keeping  water  lines  thawed.  Discovery  well  is  still 
producing  a  few  barrels  of  oil  per  day.  It  produced 
about  200  bbl.  during  the  winter,  but  not  sufficient  to 
furnish  oil  for  drilling  at  the  other  wells.  The  well  at 
C  camp,  on  the  left  bank  of  the  Mackenzie  River,  op- 
posite Discovery  well,  was  drilled  to  a  depth  of  1,735  ft., 
at  which  point  drilling  was  halted  because  the  6-in. 
casing  proved  too  tight  a  fit  for  the  tools.  The  well  at 
Bluefish  camp,  on  the  right  bank  of  the  Mackenzie  River, 
ten  mines  below  Fort  Norman,  was  tied  up  at  500  ft. 
owing  to  the  loss  of  a  string  of  tools.  The  well  on 
Bear  Island  is  about  300  ft.  deep,  drilling  work  having 
been  delayed  by  trouble  with  casing,  but  operations  are 
being  continued,  one  crew  remaining  on  the  ground. 
The  company  is  preparing  to  go  ahead  with  the  work. 
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Two-  and  Three-Shift  Day 
in  Industry  Surveyed 
Report  to   Be  Made  at   Boston  Meeting 
of  Engineering  Council's  Execu- 
tive Board  Next  Month 

Findings  in  a  nationwide  survey  of 
the  three-shift  day  in  American  indus- 
try will  be  placed  before  the  execu- 
tive board  of  the  American  Engineer- 
ing Council  of  the  Federated  American 
Engineering  Societies,  at  a  meeting  of 
the  board  to  be  held  in  Boston  on 
Sept.  8  and  9,  according  to  an  an- 
nouncement following  a  recent  meet- 
ing of  the  committee  on  procedure  in 
New  York. 

Two  reports,  dealing  with  exhaustive 
investigations  of  the  problems  of  the 
two-shift  and  the  three-shift  day  in 
numerous  industries,  will  be  presented. 
One.  prepared  by  Horace  B.  Drury,  for- 
merly of  the  faculty  of  Ohio  State  Uni- 
versity, will  describe  the  extent  of  two- 
shift  operation  in  the  continuous  indus- 
tries as  well  as  the  procedure  followed 
and  the  results  noted  by  those  com- 
panies which  have  changed  from  the 
two-shift  day  of  twelve  hours  each  to 
the  three-shift  day  of  eight  hours  each. 
Mr.  Drury's  report  will  discuss  the  gen- 
eral practicability  of  abolishing  twelve- 
hour  turns. 

Among  the  industries  investigated 
are  the  metals,  glass  and  cement,  lime, 
brick,  and  pottery,  chemicals,  sugar, 
salt,  petroleum,  cottonseed  and  other 
vegetable  oils,  paper,  flour,  rubber,  and 
miscellaneous  manufactures;  also  min- 
ing and  those  industries  providing  elec- 
tric power  and  light,  gas,  water,  ice, 
and   transportation,   and  others. 

A  second  report  on  an  investigation 
of  the  beat  method  to  be  followed  in 
changing  the  operations  of  a  steel 
plant  from  two-shift  to  three-shift  basis 
will  be  made  by  Bradley  Stoughton, 
former  secretary  of  the  American  In- 
stitute of  Mining  and  Metallurgical  En- 
gineers. Both  investigations  are  be- 
ing directed  by  the  American  Engineer- 
ing Council's  committee  on  work  pe- 
riods in  continuous  operation  industries, 
of  which  H.  E.  Howe,  of  Washington, 
■it  of  the  American  Chemical  So 
chairman. 

The  findings  of  the  committee,  which 
:  to  he  .-i  notable  contribu 
tion  to  the  facta  of  present-day  indus- 
try.    Will     he     presented     t..     I  I  ■       Boston 

of  the  hoard  for  di 
A  preliminary  report  by  Mr.  I>i 
timntcs    that    "very    roughly,   the    num 
her    of    shift,    workers    in     the     United 

States    is    probably    well    over    600, 

though  likely  not  as  large  a     1. " 

Industrie-    .f    the    South    and    the    Far 
\Vp«r  are  Included  in  the  surve) 


as  the  industries  of  the  East  and  Mid- 
dle West. 

The  number  of  men  on  twelve-hour 
shifts  in  the  industry  preceding  the  pe- 
riod of  depression  was  given  as  "per- 
haps not  far  from  300,000,  of  which 
about  as  many  were  outside  the  steel 
industry  as  within  it."  The  committee, 
according  to  the  investigators,  "has 
been  endeavoring  to  chart  what  is  prac- 
tically an  unexplored  field." 

Many  national  economic,  political, 
and  social  problems,  bound  up  with  en- 
gineering, will  probably  also  be  con- 
sidered at  the  Boston  meeting.  The 
question  of  Government  reorganiza- 
tion, involving  a  proposal  to  establish 
a  national  Department  of  Public  Works, 
reforestration  problems,  international 
affiliation  with  engineering  societies, 
flood  control  and  water  supply,  and 
plans  for  the  countrywide  expansion  of 
the  Federated  American  Engineering 
Societies,  will  be  discussed,  in  addition 
to  reports  of  numerous  committees 
which  are  considering  questions  of  na- 
tional interest. 

Mortimer  E.  Cooley,  Dean  of  En- 
gineering Schools  of  the  University  of 
Michigan,  and  successor  of  Herbert 
Hoover  as  president  of  the  Federation, 
will  preside  at  the  executive  board 
meeting.  Members  of  the  board  will  be 
present  from  New  York,  St.  Louis, 
Cleveland,  Washington,  Dallas,  Phila- 
delphia, New  Haven,  Buffalo,  Ann 
Arbor,  Baltimore,  Topeka,  Detroit.  Chi- 
cago, Charlotte,  N.  C,  and  York,  Pa. 
Universities  to  be  represented  include 
Yale,  Harvard,  Columbia,  Cornell, 
Princeton,  the  University  of  Michigan, 
New  York  University,  and  Rensselaer 
Polytechnic  Institute.  The  Boston 
meeting  will  include  two  days  of  busi- 
ness sessions  and  committee  meetings 
and  a  social  program  to  be  carried  out 
in  connection  with  the  organized  engi- 
neers of  Boston. 

Announcement  of  the  enlargement  of 
the  activities  of  the  Federated  Engi- 
neering Societies  in  the  South  also  was 
reported.  The  Engineers'  Club  of 
Louisville.  Ky.,  has  applied  for  mem- 
bership, and  the  committee  on  pro- 
cedure, of  which  Calvert  Townley,  of 
New  York,  is  chairman,  has  approved 
the  application.  The  Louisville  engi- 
neers probably  will  he  formally  ad- 
mitted to  membership  at  the  meeting  of 
ntive   hoard    in    Moston. 

Southern  activity  in  the  Federation 
follows     President     Cooley*!    extended 

■ugh    the    principal    cities    of   the 
South  anil  SoUthwi 

•    the    notable    additions    to    the 

federation    is    the   Engineers'   Clnb   of 

(  olumhus.    Ohio,    which    h 

Prof.  James  R,   Withrow,  of  Ohio  Slate 


University,  as  its  representative  on  the 
American  Engineering  Council,  the 
executive  organ  of  the  Federation. 
Professor  Withrow  will  serve  until  Jan. 
1,  1924. 

The  committee  on  procedure  adopted 
and  sent  to  President  Harding  a  resolu- 
tion expressing  the  hope  that  no  action 
will  be  taken  by  the  Federal  Govern- 
ment regarding  the  recovery  of  patents 
from  the  Chemical  Foundation  until 
representatives  of  chemists,  chemical 
engineers,  chemical  manufacturers,  the 
medical  profession  and  others  most 
directly  concerned  ar-e  heard. 

The  resolution  "implores  that  nothing 
be  done  which  can,  in  any  way  or  to 
the  slightest  extent,  tend  toward  the 
ultimate  return  to  former  owners,  of 
patents  or  other  property,  lawfully 
sequestered   and  sold  to  Americans." 

The  committee  on  procedure  au- 
thorized the  executive  secretary  of  the 
Federation  to  begin  the  printing  of  a 
monthly  bulletin  on  Sept.  1. 


Producers  Only  Fool  Themselves 
by  Secrecy,  Says  Smith 

Methods,      Though      Supposedly      Con- 
cealed,  Usually    Known   to  Com- 
petitors, According  to  Sur- 
vey  Director 

"Experience  ;n  deaiir.g  with  produc- 
ers of  different  commodities  has  shown 
that  secrecy  is  largely  a  method  by 
which  producers  have  been  fooling 
themselves,"  says  George  Otis  Smith, 
the  director  of  the  U.  S.  Geological 
Survey,  who  has  had  long  contact  with 
production  statistics.  "Those  who 
really  wish  to  know  the  scope  of  com- 
petitors' activities  have  plenty  of  ways 
to  find  out.  Secretive  operators,  who 
eventually  decided  to  change  their 
methods,  have  been  surprised  very 
much  on  disclosing  their  secrets  to  find 
that  these  secrets  already  were  well 
known   to   their  competitors." 

This  comment  was  occasioned  by  cor- 
respondence with  S.  K.  Colby,  the  pres- 
ident of  the  American  Magnesium  Cor- 
poration. There  was  some  hesitancy  as 
to  whether  the  Survey's  annual  chapter 
on  magnesium  should  he  written,  as 
there  is  only  one  company  active  in 
its  production.  Presumably  the  com 
pany  is  entitled  to  keep  its  results  to 
itself.  An  effort  was  made,  however, 
to    secure    permission    to    use    these    tig 

thai  the  Survey's  records  would 
be  continuous,  In  his  reply  furnishing 
the  figures.  Mr.  Colby  expressed  his 
hope  that  the  chapter  would  he  printed. 
so  as  to  record  the  progress  in  the 
industry.  He  stated  that  his  company 
had  nothing  to  lose  by  having  its 
production    made   public. 
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Geologists  Should  Aid  in  Saving 

Resources,  Says  Hoover 
Secretary  of  Commerce  Expresses  Re- 
gret at  Inability  to  Attend  Inter- 
national Congress  at  Brussels 

Since  science  and  engineering  fur- 
nish the  key  to  the  material  wealth  of 
Nature,  scientists  and  engineers  should 
point  the  way  in  husbanding  these 
essential  resources,  says  Secretary 
Hoover  in  a  message  to  the  Interna- 
tional Geological  Congress.  Mr.  Hoover 
was  appointed  an  honorary  member  of 
the  American  delegation  to  the  Con- 
gress. He  has  addressed  the  follow- 
ing letter  to  Jean  Lebacqz,  the  Diree- 
for  General  of  Mines  for  Belgium  and 
the  president  of  the  International  Geo- 
logical  Congress: 

"Duties  enforced  upon  me  by  the  na- 
tional exigency  make  it  impossible  for 
me  to  leave  Washington  at  this  time. 
In  expressing  my  regrets  at  being  un- 
able to  participate  in  the  thirteenth  ses- 
sion of  the  International  Geological 
Congress  as  a  member  of  the  American 
delegation,  may  I  add  my  congratula- 
tions to  the  committee  of  organization 
on  the  program  and  excursions  ar- 
ranged for  your  guests  and  my  best 
wishes  to  all  the  delegates  present  for 
a   highly  successful   session? 

"It  is  most  appropriate  that  Brus- 
sels should  be  the  host  city  to  this 
gathering  of  eminent  geologists  from 
other  nations  and  that  your  brave  city 
has  not  waited  in  vain  for  this  deferred 
honor.  In  the  long  years  since  Bel- 
gium's invitation  was  first  accepted  by 
the  International  Geological  Congress, 
the  world  has  learned  to  put  a  larger 
value  on  the  man  of  science  and  espe- 
cially upon  the  engineer.  These  men 
of  peace  did  their  part  in  time  of  war, 
and  now  their  efforts  for  the  public 
good  are  no  less  essential  in  the  great 
task  of  rebuilding  our  sadly  shaken 
world. 

"To  the  geologist  has  come  a  larger 
share  in  the  world's  work.  Humanity's 
heritage  of  material  wealth  is  largely 
stored  within  the  vaults  of  Nature's 
making,  and  our  science  and  our  engi- 
neering furnish  the  key  to  those  vaults. 
Yet  even  more  important  is  the  fact 
that  our  geologists  and  engineers  serve 
their  day  and  generation,  and  the  fu- 
ture as  well,  by  sharing  their  virion 
of  the  great  necessity  for  husbanding 
these  essential  resources,  of  which  only 
one  crop  can  be  harvested.  You  men 
of  science  should  be  not  only  discov- 
erers of  the  earth's  truth,  but  leaders 
of  the   world's   thought. 

"In  sending  my  greetings  to  geolo- 
gists and  engineers,  assembled  as 
guests  of  the  Belgians,  I  crave  for 
your  organization  an  even  larger  share 
in  the  service  of  the  nations  repre- 
sented." 


MEN  YOU  SHOULD 
KNOW  ABOUT 


Students  Visiting  Mines 
During  Summer 

Recently  thirty-eight  students  of  Le- 
high University,  on  a  visit  to  the  min- 
ing regions  in  various  states  and  in 
Canada,  spent  several  days  in  the  Michi- 
gan copper  district,  visiting  mines, 
mills  and  smelters.  Their  itinerary 
calls  for  visits  to  copper,  iron,  lead, 
zinc,  silver,  gold  and  salt  mines  in  the 
northwest  states  and  in  Ontario.  The 
party    is    traveling    in    touring    cars. 


Harry  J.  Evans  is  at  Cortez,  Nev. 

Edward  E.  Pearce  is  at  Candle  Creek, 
Alaska. 

E.  M.  Hamilton  is  at  Villa  Escobedo, 
near  Parral,  Chihuahua,  Mexico. 

J.  W.  Sherwin,  general  manager  of 
the  West  End  Consolidated  Mining  Co., 
has  been  in  Tonopah  from  Oakland 
and   Las  Vegas. 

C.  N.  Scott,  vice-president  and  gen- 
eral manager  of  the  Texas  Company, 
resigned  on  July  1.  His  place  has  been 
taken  by  D.  J.  Moran. 

W.  T.  Thorn,  Jr.,  has  been  tempo- 
rarily transferred  from  the  oil  and  gas 
section  of  the  U.  S.  Geological  Survey 
to  coal  statistical  work. 

Dr.  R.  R.  Sayers,  chief  surgeon  of  the 
Bureau  of  Mines,  recently  paid  a  visit 
of  inspection  to  the  Bureau  of  Mines 
headquarters  at  Houghton,  Mich. 

M.  R.  Campbell  has  returned  from  an 
extended  field  trip  and  has  entered  upon 
his  duties  as  acting  administrative 
geologist  of  the  U.  S.  Geological   Survey. 

T.  A.  Link,  geologist  of  the  Imperial 
Oil  Co.,  is  on  the  Hay  River  south  of 
where  it  empties  into  Great  Slave  Lake, 
looking  over  possible  drilling  sites  in 
that  neighborhood. 

James  F.  McCarthy,  of  Wallace, 
Idaho,  manager  of  the  Hecla  Mining 
Co.,  is  taking  a  brief  vacation  in  the 
Yellowstone   National   Park. 

John  D.  Ryan,  chairman  of  the  board 
of  the  Anaconda  Copper  Mining  Co., 
has  recently  been  a  visitor  at  Hough- 
ton, Mich.,  in  the  Lake  Superior  district. 
S.  R.  Elliott,  of  Ishpeming,  Mich., 
general  superintendent  of  the  Cleve- 
land-Cliffs Iron  Co.,  made  a  tour  of  in- 
spection of  the  company's  properties  on 
the  Minnesota  iron  ranges  recently. 

B.  B.  Smith,  former  assistant  geolo- 
gist for  the  United  Verde  Copper  Co., 
has  received  the  appointment  as  re- 
ceiver of  the  United  States  Land  Office, 
at  Los  Angeles,  Cal. 

George  J.  Young,  western  editor  of 
the  Journal-Press,  returned  to  San 
Francisco  early  in  August  after  an  ex- 
tensive trip  through  the  mining  dis- 
tricts of  Washington,  British  Columbia, 
and  Alaska. 

Michael  Curley,  superintendent  of  the 
New  Cornelia  Copper  Co.,  at  Ajo,  Ariz., 
has  had  a  copper  plaque,  4  ft.  high,  cast 
in  the  precipitating  vats  and  has  pre- 
sented it  to  the  Boy  Scouts'  organiza- 
tion at  Tucson  to  mark  a  scout  camp  in 
the  Santa  Catalina  mountains. 

Carl  O.  Lindberg,  of  Los  Angeles, 
spent  the  last  two  weeks  of  July  in 
the  Coeur  d'Alene  district  inspecting 
the  operations  of  the  Coeur  d'Alene 
Syndicate,  in  which  he  is  interested 
together  with  Seeley  W.  Mudd  and 
Phillip  Wiseman,  also  of  Los  Angeles. 


Mr.  Lindberg  also  visited  most  of  the 
producing  mines  of  the  district. 

W.  H.  Carrick,  who  has  been  engi- 
neer of  Car  No.  9,  U.  S.  Bureau  of 
Mines,  in  the  Utah-Montana-Idaho  dis- 
trict, has  succeeded  R.  V.  Ageton  in 
charge  of  Car  No.  10  in  the  Michigan- 
Wisconsin-Minnesota  district.  Mr.  Age- 
ton  has  been  transferred  to  the  War 
Minerals  Relief  Commission  at  Wash- 
ington, D.  C.  A.  J.  Martinson,  car 
foreman  on  Car  No.  10,  has  been  trans- 
ferred to  Car  No.  1  at  Reno,  Nev. 


Society  meetings 
Announced 


The   Lake  Superior   Mining   Institute 

will  hold  its  annual  meeting  in  the 
Michigan  copper  country  Aug.  28-30. 
Headquarters  will  be  at  Houghton. 
Three  busy  days  have  been  planned. 
Visits  will  be  made  to  the  mines,  mills 
and  smelters.  There  also  will  be  an  in- 
spection of  No.  2  Quincy  hoist,  the 
largest  drum  hoist  in  the  world,  and 
the  Calumet  &  Hecla  reclamation  plant 
at  Lake  Linden.  A  business  session  at 
the  Michigan  College  of  Mines,  a  dinner 
at  the  Douglass  House,  Houghton,  a 
luncheon  at  Eagle  Harbor,  Keweenaw 
County,  visits  underground,  and  side 
trips  to  points  of  interest  are  also  fea- 
tures of  the  program. 

The  fall  meeting  of  the  American 
Chemical  Society  will  be  held  with  the 
Pittsburgh  Section  on  Sept.  4  to  9.  The 
National  Exposition  of  Chemical  Indus- 
tries meets  in  New  York,  Sept.  11  to 
16,  and  members  can  readily  go  from 
Pittsburgh  to  New  York  for  this  meet- 
ing- 
Association  of  Iron  and  Steel  Elec- 
trical Engineers  will  hold  its  annual 
convention  Sept.  11  to  15,  at  Cleveland 
Public  Hall,  Cleveland,  Ohio.  At  this 
time  there  will  be  presented  and  dis- 
cussed subjects  dealing  particularly 
with  steel  mill  problems.  Among  the 
papers  to  be  presented  is  one  entitled 
"Electrification  of  the  International 
Nickel   Co.'s  Works  for  Monel   Metal." 


Frank  W.  Frueauff,  junior  member 
of  the  firm  of  Henry  L.  Doherty  &  Co., 
and  vice-president  of  the  Cities  Service 
Co.,  dropped  dead  of  acute  indigestion 
in  New  York  on  July  31. 

John  Dodds  Sharpe,  for  several  years 
general  manager  of  the  Asbestos  Cor- 
poration of  Canada,  died  at  Thetford 
Mines,  Quebec,  on  July  25.  He  was 
fifty-five  years  old. 

Rukard  Hurd  died  on  July  27,  at 
Frontinac,  Minn.,  following  an  opera- 
tion. Mr.  Hurd  was  director  of  the  de- 
partment of  mines  of  the  Minnesota 
Tax  Commission  and  was  the  author  of 
a  reference  book  on  iron  ore  costs  and 
values. 
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Leading  Events 


SHIPMENTS  OF  IRON  ore  from  Lake  Superior 
ports  are  double  those  of  a  year  ago.  This  indicates 
improvement  in  general  industrial  conditions. 

The  Chief  Consolidated  company  has  restored  its 
former  dividend  rate  at  Eureka,  Utah. 

Rich  gold  ore  is  found  north  of  Luning,  Nev. 

The  Mesabi  Iron  Co.,  headed  by  Hayden  Stone  and 
Jackling  interests,  offers  public  participation  at  $12 
per  share. 

The  Old  Dominion  mine,  in  Washington,  has  shipped 
a  carload  of  $900  silver-lead  ore  to  the  Bunker  Hill 
smelter. 

R.  E.  Talley,  general  manager  of  the  United  Verde 


Copper  Co.,  maintains  that  mining  companies  in  Ari- 
zona are  not  equitably  taxed. 

An  important  discovery  has  been  made  in  the  East 
Coeur  d'Alene  district  of  western  Montana. 

Shipments  of  Lake  copper  are  large,  but  the  coal 
receipts  are  so  meager  as  to  cause  deep  concern  for  the 
coming  winter. 

Development  north  of  Joplin,  Mo.,  gives  promise  of  a 
new  lead  mining  field  of  importance. 

Deposits  of  china  clay  and  gypsum  are  being  opened 
near  Caliente,  Nev. 

Rich  ore  is  reported  in  Lincoln  Consolidated  mine  at 
Alma,  Col. 


Smelting  Ore  Returns  Nine 

Hundred  Dollars  Per  Ton 

High-Grade    Shipped    to    Bunker    Hill 

Smelter  From  Old  Dominion  Mine 

Assays  878  Oz.  Silver 

Rivaling  the  famous  Cobalt  district 
of  Ontario  in  the  silver  content  of  its 
ore,  the  Dominion  Lead  Silver  Mining 
Co.,  operating  the  Old  Dominion  mine, 
seven  miles  north  of  Colville,  Stevens 
County,  Wash.,  has  just  received  re- 
turns on  another  shipment  of  ore  to 
the  Bunker  Hill  smelter  at  Bradley, 
Idaho. 

The  first-class  ore,  consisting  of  sev- 
enteen tons,  yielded  net  per  ton  878  oz. 
silver.  $3.60  gold,  19.3  per  cent  lead, 
24.2  per  cent  zinc,  and  3.3  per  cent  cop- 
per. Second-class  ore,  21  i  tons,  gave 
returns  170.7  oz.  silver,  $1.40  gold,  fi.7 
per  cent  lead,  and  13.9  per  cent  zinc. 
The  carload  netted  the  company  $17,- 
308.16.  The  mine  is  under  the  man- 
agement of  W.  H.  Linney. 

The  Old  Dominion  was  a  prominent 
producer  of  high-grade  silver  ore  in  the 
early  90's,  but  had  been  idle  until  re- 
cently. 

The   new  orebody  varies  from   6    in. 
to  21  ft.  in  width  and   is   in   Lin 
formation.    The  geological  structure  of 
the   mine  is  complicated,  consisting  of 
a     north-and-south      contact      t 
limestone  and  granite.     The   limestone 
in   which   the  ore  exists  had  been  sub- 
jected   to   powerful    post-mineral    fault 
ing  and    intrusion    by   numerous    aplite 
dikes    and    sills.      The    ore    is    usually 
found  at  considerable  distance  from  the 
granite  contact. 

In  addition  to  the  current  mining,  the 
company  is  now  diamond  drilling  to 
trace  the  extention  of  the  present  ore. 


Chief  Consolidated,  in  Utah, 
Restores  Former  Divi- 
dend Rate 

The  Chief  Consolidated  Mining  Co., 
whose  mines  are  at  Eureka,  Utah,  on 
Aug.  1  paid  a  dividend  amounting  to 
$88,403,  as  compared  with  $44,201  the 
quarter  preceding,  thus  returning  to  its 
former  dividend  rate  of  10c.  per  share, 
reduced  to  5c.  eighteen  months  ago, 
when  general  mining  conditions  were 
lesa  favorable.  The  mine  is  in  excel- 
lent condition,  and  the  recent  reduction 
in  freight  rates  from  the  Tintic  dis- 
trict will  make  it  possible  to  market 
some  of  the  lower-grade  ores.  The 
Chief  Consolidated  has  up  to  date  paid 
$2,255,129  in  dividends. 


Wages  Are  Advanced  by  Shasta 

Zinc  &  Copper  Co. 

in  California 

The  Shasta  Zinc  &  Copper  Co.,  operat- 
ing at  Bully  Hill,  or  Winthrop.,  Cal.,  has 
raised  wages  for  all  employees  25c. 
per  day.  Miners  now  receive  $4.25, 
muckers  and  smelter  laborers  $3.75, 
and  common  laborers  $3.50.  Two  hun- 
dred men  benefit  by  the  advance. 

Another  Cold  Reef  in  Transvaal, 
Says  Report 


Johannesburg,  Aug.  2.  Reports  have 
been  received  here  of  the  discovery  of 
a  new  gold  reef  beginning  on  the  bor- 
ders of  Bechuanaland  and  extending  to 
the  Rustenburg  district.  This  follows 
several  similar  reports  of  discoveries  in 
Other  localities  in  South  Africa  during 
the  past  month. 


Mesabi  Iron  Co.  Stock  Offered  at 

$12  Per  Share 

Company  That  Is  Exploiting  the  Low- 

Grade    Mesabi    Iron    Ores    Invites 

Public   Participation 

Twelve  dollars  per  share  is  the  of- 
fering price  of  50,000  shares  of  common 
stock  of  Mesabi  Iron  Co.,  a  corpora- 
tion engaged  in  applying  methods 
somewhat  similar  to  those  of  the  com- 
panies exploiting  disseminated  copper 
ores  to  the  development  of  the  low- 
grade  iron  ores  of  the  Mesabi  Iron 
Range  in  Minnesota.  The  Midvale 
Steel  &  Ordnance  Co.  has  made  fa- 
vorable reports  on  the  use  in  its  blast 
furnaces  of  the  sinter,  which  is  the  final 
product  made  in  Minnesota. 

The  Mesabi  Iron  Co.  was  organized 
Dec.  12,  1919,  in  Delaware,  following 
the  successful  experiments  in  the  con- 
centration of  low-grade  iron  ores  which 
were  started  in  1915,  by  a  group  of 
capitalists  headed  by  D.  C.  Jackling.  It 
is  capitalized  at  559,600  shares  of  out- 
standing common  stock  of  no  par  value. 
There  has  been  paid  into  the  treasury 
$4,750,000  in  cash,  or  about  $8  per 
share. 

The  board  of  directors  consists  of 
Charles  Hayden,  D.  C.  Jackling.  John 
D.  Ryan.  Percy  A.  Rockefeller,  W.  E. 
\l\a  C.  Dinkey,  C.  M.  MacNeil, 
EL  V.  Winchell,  Sherwood  Aldrich, 
Seeley  W.  Mudd,  \V.  Hinckle  Smith.  W. 
G.  Swart.  J.  Carson  Agnew,  and  John 
R.  Dillon. 

The  company  holds,  under  long-time 
operating  leases  and  contracts,  approxi- 
mately 9,720  aires  of  ore-hearing  lands 
and  owns  in  fee  practically  6,480  acres 
held  for  water  supply  and  tailings 
disposal.     Leases  on  the  acreage  in  the 
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Mesabi  district  are  different  from  cus- 
tomary iron  ore  leases  in  that  royalty 
payments  are  based  upon  percentage 
of  net  profits  and  consequently  are  not 
payable  when  the  company  is  operat- 
ing at  a  loss. 

From  the  low-grade  ores,  the  com- 
pany can  make,  after  concentrating,  a 
sinter  averaging  over  60  per  cent  iron 
and  low  in  phosphorus  and  moisture. 
The  average  grade  of  Lake  Superior 
high-grade  ore  contains  about  51.38  per 
cent  iron  at  the  present  time.  Com- 
parison of  these  iron  contents  shows 
that  from  a  standpoint  of  freight  rates 
only,  Mesabi  iron  enjoys  an  advantage 
over  the  shipper  of  high-grade  natural 
ore. 

One  unit  of  a  plant  with  an  esti- 
mated capacity  of  400  to  500  tons  a 
day  has  been  completed.  The  company 
estimates  that  with  the  present  price 
of  iron  it  can  do  slightly  better  than 
break  even  with  a  production  basis  of 
500  tons  of  sinter  daily,  not  taking  into 
consideration  the  sale  of  byproducts. 
With  a  production  on  a  daily  basis  of 
3,500  tons,  the  company  estimates 
profits  for  a  working  year  of  300  days 
at  somewhat  in  excess  of  $2,500,000. 


West  Shining  Tree,  in  Ontario, 
Is  Awakening 

Marked  activity  is  evident  in  the 
West  Shining  Tree  gold  district.  The 
Herrick  has  been  optioned  to  Tonopah 
interests,  and  the  Ribble  is  understood 
to  be  entering  upon  a  comprehensive 
scheme  of  development.  A  gang  of  men 
has  been  started  on  the  Westree,  and 
arrangements  are  being  made  to  start 
underground  work  on  the  Atlas.  Work 
is  also  being  continued  on  the  White 
Rock. 

A  scheme  is  also  under  way  to  build 
a  transmission  line  to  West  Shining 
Tree  from  the  Matachewan  Power  Co.'s 
plant,  which  is  now  being  erected  on 
Indian  Chutes  on  the  Montreal  River. 
Rapid  progress  is  being  made  on  the 
Matachewan  power  project,  and  the 
payroll   averages    $10,000   per  month. 

The  Davidson-Young-McKay  group 
of  claims  has  been  taken  over  by  of- 
ficials of  the  Matachewan  Gold  Mines, 
and  a  substantial  cash  payment  has 
been  made.  Development  is  also  be- 
ing carried  on  by  the  Thesaurus  Gold 
Mines,  from  whose  property  some  rich 
samples  have  recently  been  obtained  at 
a  depth  of  100  ft.  At  the  present 
time  the  Matachewan  and  West  Shining 
Tree  districts  are  handicapped  by  poor 
transportation. 


Active  Prospecting  in  Quebec 

James  J.  Godfrey,  president  of  the 
Motherlode  Copper  Mines  Co.,  of 
Alaska,  who  recently  took  an  option  on 
the  Martin  property  in  the  Harricana 
Gold  district  of  northern  Quebec,  has 
greatly  increased  his  holdings  by  tak- 
ing an  option  on  several  groups  of 
claims  totaling  1,400  acres.  Twenty- 
five  men  are  employed  on  the  Martin 
property  and  the  shaft  will  be  sunk 
to  300  ft. 


Protest  of  Colorado  Mining  Com- 
panies Sustained  by  I.  C.  C. 
Abandonment    of    Branch    Railroad    by 
Colorado  &  Southern  Not 
Justified 

Upon  protest  of  the  Mary  Murphy 
Gold  Mining  Co.,  the  Flora  Bell  Min- 
ing Co.,  and  others,  the  Interstate 
Commerce  Commission  has  declined  to 
permit  the  Colorado  &  Southern  Ry. 
to  abondon  its  branch  line  from  Buena 
Vista  to  Romley,  in  Chaffee  County, 
Col.  The  commission  bases  its  action 
on  the  ground  that  the  mining  dis- 
trict in  this  region  is  dependent  upon 
this  line  for  shipment  of  its  ore  and 
concentrates  and  receipt  of  mining  ma- 
terials, and  that  abandonment  of  the 
road  would  probably  result  in  abandon- 
ment of  the  mining  district,  with  large 
losses  of  mining  investments  already 
made  or  contemplated. 


Metal  Tariff  Schedule  Fair,  Says 
Senator  Simmons,  Democrat 

Discussing  the  tariff  bill  in  the  Sen- 
ate, Senator  Simmons,  of  North  Caro- 
lina, minority  leader  of  the  Finance 
Committee,  which  drafted  the  revised 
tariff  bill,  stated  the  metal  schedule 
rates  are  more  justified  than  others 
in  the  measure.  "There  were  prac- 
tically no  cuts  in  the  metal  schedule," 
he  said,  in  referring  to  action  by  the 
Senate  on  various  sections  of  the  bill. 
"There  is  not  a  schedule  in  this  bill 
upon  which  the  rates  imposed  are  more 
justified  than  those  in  the  metal  sched- 
ule.    They  have  not  been  reduced." 


R.  E.  Talley.  Manager  for  United 
Verde,  Criticizes  Mine  Taxation 
in  Arizona 
Mines,  Real  Estate,  and  Livestock  Pay 
Undue    Share— Capital    Is    Fright- 
ened by  High  Taxes 

That  the  producing  mines  of  Ari- 
zona, paying  on  58.63  per  cent  of  the 
state's  total  valuation,  are  assessed  on 
far  too  high  a  plane  was  declared  by 
Robert  E.  Talley,  general  manager  of 
the  United  Verde  Copper  Co.,  at  a  ses- 
sion in  Bisbee  of  the  Arizona  Tax 
Conference,  a  body  composed  of  the 
State  Tax  Commission,  county  asses- 
sors, and  representatives  of  the  princi- 
pal tax-paying  industries.  Before  the 
conference  he  demanded  that  all  prop- 
erty be  assessed  as  required  in  the 
Arizona  laws,  in  accordance  with  its 
full  cash  value.  At  present  he  said 
that  not  only  mines  but  real  estate  and 
cattle  are  over-assessed,  and  he  fa- 
vored a  return  to  values,  even  at  the 
cost  of  a  higher  tax  rate.  Next  to 
labor,  taxes  form  the  highest  item  of 
cost  in  Arizona's  producing  mines  and 
there  was  warning  that  "capital  will 
not  be  interested  in  the  development 
of  new  mines  under  existing  circum- 
stances." Heretofore  the  State  Tax 
Commission  has  been  assessing  mines 
mainly  on  the  basis  of  their  production 
over  a  period  of  five  years.  Now,  as 
the  lean   years   are   beginning  to  have 


their  effect,  it  is  proposed  that  a  ten- 
year  period  shall  be  used  in  the  cal- 
culation. 

At  the  conference  it  was  shown  that 
the  present  year's  figures  record  a  de- 
crease of  $54,000,000  in  the  valuation 
of  producing  mines,  an  increase  of 
$890,000  in  the  item  of  improvements 
at  producing  mines,  an  increase  of  $6,- 
654,000  in  the  valuation  of  non-produc- 
ing mines,  owing  to  the  closing  of  a  num- 
ber of  properties,  a  decrease  of  $419,- 
000  on  non-producing  mine  improve- 
ments, due  mainly  to  dismantling,  a 
decrease  of  $6,258,000  on  smelters 
and  equipment,  a  decrease  of  $1,264,000 
on  concentrators,  an  increase  of  $1,- 
694,000  on  mining  machinery  and  sup- 
plies, and  a  decrease  of  $1,156,000  on 
smelter  supplies. 


Austrian  Mica  Deposits,  Being 
Opened,  Will  Supply  Germany 

According  to  a  message  from  the 
Berliner  Tageblatt  to  Reuters,  exten- 
sive deposits  of  mica  are  being  opened 
in  Styria  and  Carinthia,  in  Austria. 
Experiments  have  shown  that  the  min- 
eral is  well  adapted  for  electro-tech- 
nical purposes. 

In  Carinthia  a  company  has  been  en- 
gaged in  the  extraction  of  mica  for 
some  time.  For  the  exploitation  of 
the  Koflach  fields  a  company  with  head- 
quarters at  Graz,  the  Oesterreichische 
Glimmerwerk,  has  been  formed.  The 
new  company  is  taking  over  the  work- 
ing of  a  part  of  the  Carinthian  mica 
fields  as  well  as  the  Koflach  beds. 

As  Germany,  owing  to  the  loss  of  her 
colonies,  no  longer  possesses  any 
sources  of  her  own  of  this  mineral, 
there  should  be  a  good  market  for  the 
Austrian  production.  The  keen  inter- 
est taken  by  the  German  electro-tech- 
nical industry  in  Austrian  mica  is 
shown  by  the  fact  that  Herr  Walter 
Zornig,  of  Eisleben,  who  worked  for 
years  on  behalf  of  German  companies 
at  the  East  African  mica  mines,  has 
been  appointed  mining  manager  of  the 
newly  formed  Austrian  mica  company. 


Important  Vein  Found  in  East 
Coeur  d'Alenes 

The  finding  of  the  vein  at  depth  of 
1,800  ft.  from  the  surface,  by  the  Mon- 
tana-Idaho Mining  Co.  in  its  long  tun- 
nel at  Adair,  has  given  that  section  a 
new  lease  of  life.  The  strike  was 
made  the  last  week  in  July,  when  the 
tunnel,  at  a  little  over  9,000  ft.  from 
its  portal,  cut  what  is  known  as  the 
Monitor  vein;  it  proved  to  be  fully  7 
ft.  wide.  The  ore  assays  3  to  4  per 
cent  copper,  and  contains  some  gold. 
Crosscutting  is  being  continued,  as 
there  is  a  possibility  that  parallel  fis- 
sures may  exist.  It  is  planned  to 
drift  east  and  west  and  raise  to  con- 
nect up  with  the  old  Monitor  workings, 
1,000  ft.  above,  where  high-grade  cop- 
per ore  was  mined  and  hauled  by  wagon 
to  Saltese.  This  development  has 
improved  the  outlook  for  the  Rich- 
mond, St.  Lawrence  and  other  proper- 
ties in  the  East  Coeur  d'Alenes. 
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July  Iron-Ore  Shipments  from 

Duluth  District  Double 

Those  a  Year  Ago 

Lack  of  Fuel  for   Lake  Boats  May  Ne- 
cessitate   Curtailment    of    Pro- 
duction on   Ranges 

Iron-ore  shipments  from  the  docks 
at  the  head  of  the  Lakes  to  lower  Lake 
ports  during  the  month  of  July  have 
more  than  doubled  as  compared  with 
the  same  period  in  1921.  Shipments 
for  the  last  month  amounted  to  7,688,- 
580  tons,  which,  compared  to  3,728,- 
970  tons  as  of  July,  1921,  shows  a 
gain  of  3,959,610  tons.  The  total  ship- 
ments to  Aug.  1  amount  to  a  grand 
total  of  14,840,618  tons,  which  is  a 
gain  of  5,004,180  tons  over  the  same 
period  last  year, 

These  shipments,  in  spite  of  the  rail- 
road and  coal  strikes,  also  with  the 
knowledge  that  the  car  supply  of  one 
of  the  railroads  supplying  the  mines 
was  greatly  curtailed,  tends  to  show 
the  upward  trend  in  the  iron  and  steel 
business.  It  is  possible  or  even  prob- 
able that  the  car  situation  will  improve, 
but  the  coal  situation  on  the  iron 
ranges  is  a  peculiar  one,  and  on  the 
Great  Lakes  it  is  a  very  serious  one 
for  the  ore-carrying  freighters.  On 
the  iron  ranges  many  of  the  operators 
have  their  season's  supply  of  coal  in 
stock,  while  others  rely  upon  contracts 
with  coal  companies  which  calls  for  a 
definite  tonnage  per  month;  but,  owing 
to  the  new  order  of  rationing  coal  by 
the  United  States  Government,  these 
contracts  may  not  be  fulfilled.  Under 
the  above-noted  circumstances  a  cur- 
tailed operation  or  a  complete  close 
down  for  the  last  named  operators,  de- 
pending upon  what  proportion  of  their 
requirements  they  will  be  able  to  re- 
ceive, is  in  prospect.  The  coal  short- 
age at  every  port  on  the  Great  Lakes 
becomes  a  little  more  serious  every 
day,  and  unless  greatly  improved  in 
the  next  few  weeks  will  cause  many 
boats  to  tie  up  until  conditions  im- 
prove, which  will  cause  curtailed  oper- 
ations on  the  ranges.  The  condition 
can  only  be  partly  remedied  by  a  rapid 
settlement  of  both  strikes. 


Spanish  Hydro-electric  Plants 
Will  Conserve  Coal 

The  Sociedad  ILdro-eleetric  a  Espa- 
nola  hopes  soon  to  put  into  operation 
its  works  at  the  Dos  Aguas  fall,  which 
will  relieve  it  of  the  necessity  of  em- 
ploying coal  at  seasons  of  low  water, 
according  to  a  message  to  Reuters  from 
Madrid.  This  will  represent  a  saving 
of  about  45,000  tons  of  coal  per  annum. 
Several  important  hydro-electric  com- 
panies have  works  of  considerable  ex- 
tent in  progress  of  construction  with 
the  same  object,  and  when  all  the  works 
are  completed  the  diminution  in  the  use 
of  coal  now  consumed  in  steam-electric 
plants  may  be  estimated  at  at  least 
200,000  tons  per  annum. 


Corrugated  Zinc  Makes  Roof  and 
Sides  of  .loplin  Concentrator 

attention  li  being  called  to  the 
f 'rest ling,  Kan.,  field,  by  recent  activi- 
ties   there   on    the    part    of    the    Kanok 

■  ompany 
completed  the  rebuilding  of  its    McBee 
mill,    which    was     burned     last 
In  rebuilding  the  mill  con 
zinc    was    used   exclusively   for    roofing 
and   siding.     It   is   the  first   mill    in   the 
field  I*,  be  bo  constructed,    As  rebuilt, 
it  will  have  slightly  more  capacity  than 
did  the  cue  burned,  or  about   400  tons 
per  shift.    The  gTound  is  being  drained 
with  two  bnlanrrd-hend  turbine  pumps, 
one    12    in.   and    the    other    1"    in.     The 
mill  was  to  have  been  started   in  oper- 
ID   Aug.  8.      Minim- 
nth   of  182  ft       V    M     G 
manager. 


Swansea  Lease  Finally  Gets 
Branch  Railroad 

After  several  years  of  bickering  and 
litigation,  the  Swansea  Lease  is  under 
stood  to  have  acquired  the  twenty- 
seven-mile  broad-gage  railroad  that 
connects  the  camp  of  Swansea  with  the 
Arizona  &  California  division  of  the 
Santa  Fe  system  at  Bouse.  The  rail- 
road was  held  by  the  Mitchell  inter- 
ests, of  Los  Angeles,  which  on  several 
occasions  have  petitioned  the  Arizona 
Corporation  Commission  to  permit  the 
junking  of  the  system  and  the  sale  of 
its  poorly  maintained  rolling  stock.  Re- 
pairs have  been  kept  up  by  the^Lease, 
which  has  been  shipping  ores  and  con- 
centrates to  the  Humboldt  smelter. 


News  from  Washington 

By  PAUL  WOOTON 
Special  Correspondent 


Federal  Coal  Distribution  Is 
Complicated  Undertaking 
Tendency  on  Part  of  Producers  to  Ac- 
cept High  Price,  if  Offered,  Will 
Evoke  Congressional  Action 

For  ten  days  the  office  of  the  Fed- 
eral Coal  Distributor  has  been  busy 
day  and  night.  It  already  has  been 
demonstrated  that  H.  B.  Spencer  and 
his  associates  have  a  comprehensive 
grasp  on  the  situation  and  are  entirely 
capable  of  carrying  out  the  very  re- 
markable plan  which  Secretary  Hoover 
has  worked  out.  The  trouble  is  they 
are  being  called  upon  to  make  bricks 
without  straw.  Just  how  much  of  a 
success  they  will  be  able  to  make  of 
the  job,  in  view  of  the  flimsy  author- 
ity to  which  the  Federal  Government 
can  lay  claim,  is  questionable. 

One  thing  is  certain:  the  coal  oper- 
ators are  on  trial.  They  have  been 
put  on  their  honor,  but  if  they  yield 
to  the  temptation  of  accepting  prices 
above  the  maximum  agreed  upon, 
it  is  believed  that  nothing  then  can 
prevent  regulatory  legislation.  Just 
now  Congress  regards  the  strike  as 
something  of  a  hornets'  nest.  The  ad- 
ministration has  won  no  commendation 
for  its  efforts.  Because  of  the  danger 
of  being  stung,  Congress  will  keep 
away  from  the  hornets'  nest  until  after 
the  strike  is  over,  but  if  there  are  de- 
velopments which  indicate  that  coal  "p 
eraton  have  taken  selfish  adva 
it  will  supply  the  ground  desired  by 
legislators  who  are  anxious  to 
pul  cod  on  a  public  utility  ba 
Detailed  instructions  have  bei 
to  the  governors  of  variou  state  bj 
the  Federal  Fuel  Distributor  so  as  t  > 
I  Uniform  method  of  handling 
the  work.  Fuel  Distributor  Spencer 
la  form  which  is  to  be  fol- 
lowed by  the  governors  in  making  a]) 
plication  for  roal.  The  form  calls  for 
the  name  of  the  applicant;  the  point 
at  which  the  shipment  is  to  be  ,1.  Ip. 
•red;  tie-  name  of  the  delivering  rail- 

ri-ail :    the    purpose    for    which    the    coal 

i .  tie-  quantity,  grade,  and 


size  of  coal;  the  consignee's  average 
daily  consumption;  the  consignee's 
present  stock;  the  name  of  the  firm 
with  which  the  applicant  has  a  con- 
tract; the  district  from  which  coal  ordi- 
narily is  supplied,  and  the  name  of  the 
bank  which  will  guarantee  payment 
when  the  coal  is  shipped. 

Another  form  has  been  devi 
which  the  district  committees  will  re- 
port on  orders  placed.  The  governors' 
committees  are  requested  to  apply  for 
coal  produced  in  other  states  through 
the    Federal    Fuel    Distributor   only. 

Mr.  Spencer  emphasizes  in  his  let- 
ter to  the  governors  that  there  is  no 
anthracite  available  for  distribution; 
that  emergency  coal  may  be  had  only 
for  current  use  and  not  for  storage; 
that  emergency  coal  may  be  had  only 
for  the  essential  purposes  outlined  by 
the  Interstate  Commerce  Commission, 
and  that  all  coal  will  be  placed  f.o.b. 
railway  cars  at  the  mines  at  the  fair 
prices  for  that  district  approved  by  Sec- 
retary  Hoover. 


Rebate  Granted  Grasselli  Chem- 
ical Co.  by  I.  C.  C.  Ruling 

The  Grasselli  Chemical  Co.  is  to  re- 
ceive a  refund  of  some  $2,000  from  the 
railroads  which  levied  unreasonable 
freight  rates  on  shipments  of  iron 
pyrites  between  DeEalb  and  Newcastle, 
Pa.  The  Interstate  Commerce  Com- 
mission, in  an  opinion  just  handed 
down,  has  ruled  that  the  freight 
charges  were  unreasonable  to  the  extent 
that  they  exceeded  $8.90  per  long  ton. 
The    shipments    were    made   when    labor 

troubles  prevented  the  securing  of  sup- 
plies of  zinc  ore  at  the  company's  sul- 
phuric-acid plant.  Iron  pyrites  were 
substituted  and  forty-three  car  loads 
wen'  moved.  A  rate  of  |6.80  was 
I  on  the  ground  that  it  was  a 
sporadic  movement.  The  commission 
that  in  view  of  the  fact  that 
8,168,660  lb.  had  been  moved,  the  chem- 
ical company  was  entitled  to  a  rate 
which  would  accord  with  the  L'etieral 
ton-mile  earnings. 
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Federal  Court  of  Conciliation 
Proposed  to  Settle  In- 
dustrial Disputes 

Senator  Spencer,  of  Missouri,  has  in- 
troduced a  bill  in  the  Senate  to  create 
a  Federal  Court  of  Conciliation  of  three 
judges  to  pass  on  industrial  disputes. 
The  judges  would  have  the  same  quali- 
fications and  powers  as  district  judges, 
and  would  be  appointed  by  the  Presi- 
dent. One  would  be  presiding  judge. 
The  bill  proposes  that  the  court  shall 
meet  at  such  places  in  the  United 
States  as  it  may  determine  and  at  such 
places  as  directed  by  the  President. 
The  bill  confers  jurisdiction  on  the 
court  to  hear  and  determine  contro- 
versies affecting  the  operation  of  inter- 
state commerce  as  may  be  brought  be- 
fore it  and  to  enforce  its  decisions  in 
the  same  manner  as  existing  federal 
courts. 

The  court  would  adjudicate  disputes 
between  employers  and  employees  on  its 
own  motion  or  on  application  of  either 
party  to  a  controversy  in  connection 
with  the  transportation  of  commodities 
in  interstate  commerce  or  in  connection 
with  any  industry  whose  product  is  di- 
rectly or  immediately  essential  to  such 
transportation.  Jurisdiction  of  the 
court  would  begin,  however,  only  after 
unavailing  efforts  of  the  parties  to  the 
dispute  to  settle  it  by  conference,  con- 
ciliation, or  voluntary  arbitration,  and 
where  the  dispute  should  endanger  the 
general  welfare  of  the  people. 

When  the  court  had  heard  the  merits 
of  the  controversy  it  would  issue 
interlocutory  orders,  decrees,  or  judg- 
ments to  settle  the  controversy  and 
protect  the  interest  of  the  parties  in- 
volved and  secure  the  continued  and 
efficient  operation  of  interstate  com- 
merce. Either  party  to  the  dispute 
would  after  abiding  by  the  court's  or- 
der for  thirty  days  have  power  to  re- 
quest the  court  to  modify  or  reverse 
the  order,  which  would  be  considered 
by  the  court  Provision  is  also  made 
for  appeals  from  the  Conciliation  Court 
to  the  Circuit  Court  of  Appeals  for  the 
district  in  which  the  dispute  occurs  and 
for  certification  of  cases  to  the  Supreme 
Court  by  the  Circuit  Courts,  which 
would  be  empowered  to  advance  the 
cases  for  early  determination.  Pend- 
ing these  appeals,  however,  the  orders 
of  the  Conciliation  Court  would  remain 
in  effect. 

The  bill  stipulates  that  "no  order, 
judgment  or  decree  shall  require  any 
individual  man  to  work  except  when 
and  where  and  under  such  conditions 
as  he  pleases." 


Unfair  Tactics  in  Marketing 
Lead  Products  Charged 

A  complaint  of  unfair  competition 
has  been  made  by  the  Federal  Trade 
Commission  against  the  National  Lead 
Co.  It  charges  the  company  with  en- 
forcing a  system  of  fixing  and  main- 
taining specified  standard  prices  at 
which  its  white  lead,  litharge,  and  paint 
products  are  sold,  through  co-operation 
of  wholesale  and  retail  dealers. 


Commerce  Commission  Makes 
Rulings  —  Rail  Extension 
Sought  to  Kansas  Mines 

Deciding  the  complaint  of  the  West 
Virginia  Metal  Products  Co.,  the  Inter- 
state Commerce  Commission  holds  that 
the  rates  on  brass  and  copper  sheets, 
rods,  wire,  and  tubes  from  Fairmont, 
W.  Va.,  to  Cincinnati,  Ohio,  are  un- 
reasonable, and  directs  the  railroads 
concerned  on  or  before  October  20  to 
establish  rates  which  do  not  exceed 
those  from   Pittsburgh  to  Cincinnati. 

In  a  complaint  to  the  commission  the 
N.  and  G.  Taylor  Co.  alleges  unreason- 
able rates  on  pig  tin  from  Perth  Arboy, 
N.  J.,  to  Cumberland,  Md. 

To  provide  an  outlet  for  lead  and  zinc 
products  the  commission  has  been  re- 
quested by  the  Kansas  City  Southern 
Railway  for  authority  to  extend  its  line 
from  Lawton  to  Baxter  Springs,  Kan. 

Unreasonable  rates  on  bauxite  ore 
from  various  points  to  Omaha  are 
alleged  in  a  complaint  to  the  commis- 
sion by  the  Metropolitan  Utilities  Dis- 
trict of  that  city7. 


Decreased  Population  Does  Not 

Spell  Ruin  in  Alaska, 

Say  Officials 

Some  citizens  in  Alaska  are  reported 
to  be  much  discouraged  by  the  decrease 
in  its  population.  Officials  in  Wash- 
ington familiar  with  Alaska  point  out 
that  progress  in  such  an  area  cannot 
be  judged  by  population  figures.  It  is 
their  contention  that  no  cause  exists 
for  discouragement  in  anticipating  the 
future  of  the  Territory.  During  the 
period  of  placer-gold  stampedes,  there 
were  rapid  influxes  of  population,  but 
with  them  came  so  many  nomads  filled 
with  wanderlust  that  they  soon  were 
attracted  elsewhere.  Alaska  will  have 
a  stable  and  increasing  population,  once 
the  development  of  its  resources  be- 
gins on  a  large  scale.  Just  now,  these 
officials  say,  the  territory  is  passing 
through  the  period  of  discovery  and  of 
preparation.  They  believe  this  process 
is  going  forward  as  rapidly  as  can  be 
expected  in  an  area  where  the  re- 
sources and  economic  conditions  favor 
only  a  gradual  but  stable  growth. 


News  by  Mining  Districts 


QUEENSLAND 

Chillagoe  State   Smelters  May   Resume 

— Copper   Company  Faces  Many 

Problems 

From  Our  Special  Correspondent. 

Brisbane,  July  3 — Apparently  with 
a  view  to  the  restarting  of  operations 
at  the  Chillagoe  State  smelters,  the 
manager  is  offering  special  concessions 
to  miners  of  low-grade  carbonate  lead 
ores  as  an  inducement  to  send  them 
in  for  treatment.  During  the  last  year 
or  eighteen  months  large  quantities  of 
these  ores  have  been  stacked  at  the 
smaller  mines  awaiting  a  better  mar- 
ket, the  miners  having  sent  away  only 
those  rich  enough  to  be  profitable  at 
the  low  prices  ruling.  The  offer  now 
is  for  the  government  to  pay,  in  the 
case  of  ores  containing  not  less  than 
12  per  cent  of  lead,  a  flat  rate  of  Is. 
per  unit,  free  of  all  treatment  charges, 
for  the  full  lead  contents,  less  two 
units;  and  for  the  full  silver  contents, 
less  1  oz.,  at  Is.  6d.  per  oz.,  the  only 
impurity  to  be  penalized  being  bis- 
muth. 

Although  the  Mount  Cuthbert  Co., 
owning  copper  mines  and  smelters  in 
the  Cloncurry  district,  did  neither  de- 
velopment work  nor  smelting,  and  made 
three  calls,  during  the  past  half  year, 
a  loss  of  £9,835  for  that  period  is 
shown.  Had  the  company  been  pro- 
ducing copper  under  existing  conditions, 
the  loss  would  have  been  much  greater. 
Ore  reserves  remain  as  at  previous  re- 
ports— namely,  193,500  tons,  containing 
13,245  tons  of  copper.  The  company 
has  produced  since  starting  operations 
7,879  tons  of  blister  copper  from  136,- 
192  tons  of  ore.  The  management  men- 
tions, as  conditions  precedent  to  the 
resumption  of  productive  work  (given 
a  slight  further  rise  in  the  price  of  cop- 


per), (1)  cheaper  fuel  when  the  rail- 
way to  the  Bowen  coal  field  is  finished, 
(2)  a  reduction  in  railway  and  over- 
sea freights  as  well  as  in  mining  requi- 
sites, and  (3)  an  adjustment  in  wages 
in  proportion  to  the  lower  cost  of  liv- 
ing. The  secretary  of  the  Mount  El- 
liott company  a  short  time  ago  added 
to  these  factors  increased  efficiency  and 
reliability  from  labor.  It  is  presumed 
that  the  reduction  in  fuel  refers  to  coke 
as  well  as  coal,  and  at  present  no  pro- 
vision is  being  made  for  a  coke-mak- 
ing plant  at  the  Bowen  coal  field. 

Other  tin  mines  besides  the  Sardine, 
in  the  Kangaroo  Hill  field,  are  show- 
ing good  returns.  One  of  these  is  the 
Canary,  a  mine  about  four  and  one- 
half  miles  from  the  Sardine,  operating 
on  a  lode  distinct  from  that  of  the  lat- 
ter, although  producing  ore  of  a  sim- 
ilar character.  In  different  parts  of 
the  Canary,  ore  going  from  45  to  50 
per  cent  of  tin  oxide  is  showing.  A 
return  just  reported  is  4  tons  5  cwt. 
of  black  tin  from  12  tons  of  ore.  In 
April  last,  when  the  shaft  of  this  mine 
was  down  52  ft.,  39  ft.  of  ore  was 
showing  on  one  side  and  20  ft.  on  the 
other.  At  that  time  a  crushing  of  16J 
tons  gave  a  yield  of  over  7i  tons  of 
tin,  making  a  total  output  of  20  tons 
from  55  tons  of  ore — the  result  of  only 
four  months'  work. 

When  prospecting  was  resumed  some 
months  ago  on  the  old  Palmer  gold 
field,  which  gave  such  rich  returns  in 
past  years,  it  was  confidently  expected 
that  another  bed  of  slate,  and  conse- 
quently a  deposit  of  gold,  would  be 
found  beneath  the  sandstone  strata.  It 
was  estimated  that  this  bed,  in  the 
Ida  mine,  would  be  reached  at  380  ft., 
but  a  bore  taken  to  400  ft.  did  not 
strike  it,  and  boring  has  now  been 
started  at  another  site. 


296 


Engineering  and  Mining  Journal-Press 


Vol.  114,  No.  7 


Johannesburg  Letter 

Estimated     Ore     Reserves     316,000.000 

Tons   at    1921   Working  Cost,   or 

544.000,000  at  Pre-War  Cost 

By  John  Watson 

Johannesburg,  July  4 — At  the  meet- 
ing of  the  Chamber  of  Mines  on  June 
26,  Sir  Evelyn  Wallers  referred  to  the 
present  position  of  the  gold  mining  in- 
dustry. The  principal  factors  in  the 
improved  economic  basis  are:  (1)  The 
cost  of  living  allowance  is  being 
abolished  from  June  30  owing  to  the 
fall  in  price  of  most  articles  of  food 
and  other  living  expenses.  The  basic 
rates  of  pay  are  now  about  10  per  cent 
higher  than  in  1914  and  the  workers 
have  shorter  hours,  extra  pay  for  over- 
time, and  holiday  leave.  (2)  The  con- 
tract system  underground  is  now  on  the 
"no  cost"  system,  which  prevents  the 
excessively  high  cheques  formerly 
earned  by  contractors.  The  recently 
formed  Rockbreakers'  Association  has 
laid  before  the  chamber  certain  pro- 
posals which  are  now  being  fully  con- 
sidered. (3)  The  managements  can 
now  arrange  their  underground  work 
so  as  to  do  away  with  the  shibboleth 
of  "one  man  one  job."  This  has  had 
the  effect  of  dispensing  with  certain 
Europeans  whose  services  were  super- 
fluous. (4)  Control  by  the  manage- 
ment has  been  re-established,  so  that 
the  mine  manager  is  once  more  master 
in  his  own  home. 

A  statement  prepared  by  the  Cham- 
ber was  sent  in  to  the  Mining  Industry 
Board  on  June  26,  showing  that  at  the 
1921  rate  of  working  costs  (25s.  8d.  per 
ton),  the  total  tonnage  available  in 
present  producing  gold-mining  proper- 
ties on  the  Rand  is  estimated  at  316,- 
000,000.  At  a  working  cost  of  17s.  per 
ton  (the  pre-war  cost),  the  total  ton- 
nage available  would  be  544,000,000. 
In  addition  to  this  increase,  it  is  esti- 
mated that  over  300,000,000  tons  are 
available,  in  other  areas  of  the  Rand, 
which  would  be  brought  within  the  pay- 
able limit. 

The  Rand  Refinery  is  now  able  to 
deal  with  the  whole  of  the  precious 
metals  produced  in  South  Africa.  It  is 
expected  that  a  considerable  saving  will 
be  made  on  the  refining  charges  as  com- 
pared with  the  past  practice  of  sending 
all  gold  overseas. 

The  local  newspapers  here  have 
been  discussing  the  reported  find  at  a 
rich  gold  deposit  in  South  West 
Two  of  (he  leading  members  of  the  syn- 
dicate are  in  the  Criminal  Investigation 
Department  and  are  at  present  engaged 
by  the  government  in  connection  with 
the  Bondelzwart  rising.  Further  fig- 
ures have  been  published,  showing  that 
two  samples  assayed  by  the  Standard 
Bank  gave  3  oz.  2  dwt.  and  12  dwt  pel 
ton  respectively.  The  German  Govern- 
ment Laboratory  has  assayed  samples 
showing  40,  42,  65,  67,  70  and  91  dwt. 
per  ton.  Considerable  deposits  of  ir;i - 
lena,  near  Kleinkarras,  have  been 
known  of  and  worked  in  BVt-wai 
now,  one  hears  of  fresh  finds  of  galena. 

People  at  a  distance  regard  South 
Africa  as  a  warm  country.     Johannes- 


burg is  5,735  ft.  above  sea  level  and  on 
June  26  we  had,  at  the  observatory,  a 
record  frost,  22.8  deg.,  or  9  deg.  below 
treezing.  This  has  kept  plumbers  busy, 
attending  to  burst  water  pipes. 

MEXICO 

Son or a 

Fuel-oil   Engine  Replaces  Steam   Plant 

at  Progresso  Mine 

Batuco — A.  MacFarlane,  manager  of 

the   property   of   the    Progresso   Silver 

Mines     Co.,    in    the     Batuco    district, 

Sonora,  has  returned  from   New  York, 

where  he  has  purchased  a  new  power 

plant,  made  necessary  by  the  difficulty 

of  securing  fuel.     He  bought  a  200-hp. 

Price  internal-combustion  engine,  made 

by  the  Ingersoll-Rand  Co.     Heretofore 

a  steam  plant  has  been  in  use  but  coal 

costs  proved  prohibitive. 

ONTARIO 

Lake  Shore  Will  Enlarge  Mill— Deeper 

Shaft   Is   Also  Planned 

Cobalt — A  brief  financial  statement 
of  the  Nipissing  as  of  July  1,  1922, 
shows  cash,  bonds  and  investments 
amounting  to  $3,719,392,  and  bullion  on 
hand,  in  transit,  and  ready  for  ship- 
ment to  the  value  of  $966,582,  a  total 
of  $4,685,974. 

The  Victory  Silver  is  crosscutting  at 
400  ft.  to  find  the  rich  ore  shoot  cut 
in  the  shaft. 

Directors  of  the  Peterson  Lake  have 
refused  an  offer  of  25c.  per  share  for 
the  property,  half  cash  and  half  on 
terms;  it  is  understood  they  are  hold- 
ing out  for  35c. 

Coniagas  has  put  down  four  dia- 
mond-drill holes  on  the  Holmes  Town- 
ship property,  which  it  has  under  op- 
tion, but  it  is  understood  that  results 
have  not  been   encouraging. 

Kirkland  Lake  —  Diamond  drilling 
will  start  on  the  Kitchener  property, 
which  lies  north  of  the  Wright-Har- 
graves. 

The  balance  sheet  of  the  Lake  Shore 
for  the  half  year  ending  May  31  shows 
profits  of  $169,167,  as  compared  with 
profits  of  $51,723  for  the  entire  pre- 
vious year.  The  property  has  pro- 
duced to  date  approximately  $2,000,000 
and  the  president  states  that  not  more 
than  20  per  cent  of  the  ore  indicated 
above  the  600  level  has  been  mined. 
The  shaft  will  be  sunk  to  800  ft.  The 
mill  is  to  be  enlarged,  and  air  com- 
pressing equipment  added. 

Porcupine  —  Mclntyre  has  taken 
over  the  Schumacher  Veteran  claim  ad- 
joining the  Dome  on  the  north.  The 
price  is  $400,000.  The  prope-ty  will 
In-  explored  by  diamond  drills. 

West  Dome  Consolidated  is  consid- 
ering sinking  the  main  shaft  to  1,000  ft. 

When  Vipond  shareholders  met  to 
ratify  the  agreement  to  option  treas- 
ury stock  to  A.  E.  Moysey  at  40c.  per 
share,    a    surp-  prong    on    the 

meeting  when  another  firm  offered  to 
underwrite  884,884  shares  at  50c.  Fol- 
lowing this  offer  the  directors  were  ad- 
!■'  remainder  of  the  stock 
not  subscribed  for  by  shareholders,  to 
the  highest  bidder. 


London  Letter 

South    Kalgurli    Netted    £28,472    Last 
Year — Minerals  Separation  Experi- 
ments    With     Coal     Recovery 

By  W.  A.  Doman 

London,  July  28 — Mining  in  Australia 
is  probably  conducted  under  more  oner- 
ous conditions  than  anywhere  else  in 
the  world.  In  addition  to  the  difficul- 
ties that  are  common  to  mines  else- 
where, there  is  the  great  factor  of  labor. 
Where  labor  rules  matters  do  not  go 
well,  and  the  awards  that  have  been 
judicially  given  against  the  mining 
industry  have  greatly  increased  oper- 
ating expenses.  The  South  Kalgurli  is 
only  a  small  property,  but  obviously  it 
could  be  worked  to  better  advantage  if 
normal  conditions  existed. 

The  directors'  report  for  the  twelve 
months  to  March  31  states  that  work 
was  carried  on  under  great  difficulties, 
due  to  the  excessive  rate  of  wages.  In 
order  to  carry  on  at  all,  a  grade  higher 
than  the  average  of  the  mine  was 
treated,  and  even  then  the  profit  was 
almost  entirely  derived  from  the 
"premium"  on  gold  sales.  From  81,368 
tons  of  ore,  35,964  oz.  of  fine  gold  was 
obtained,  and  realized  at  normal  price 
£139,939.  The  mining  costs  were 
£138,614,  and  taxation  raised  the  out- 
goings to  £143,338.  The  premium 
brought  in  £31,871,  so  that  on  balance 
there  was  a  surplus  of  £28,472.  For 
Australia  the  mine  is  really  of  low 
grade,  as  the  ore  reserves  do  not  aver- 
age more  than  8  dwt.  per  ton.  This, 
however,  is  better  than  in  the  previous 
twelve  months,  when  the  average  was 
7.27  dwt.  per  ton.  The  total  blocked 
out  is  176,000  tons,  and  probable  ore 
of  much  lower  grade  is  given  as  83,000 
tons.  The  reserves,  therefore,  are  equal 
to  a  little  over  three  years'  supply  for 
the  mill.  Development  work  has  been 
on  a  small  scale  owing  to  heavy  costs, 
but  much  of  the  driving  was  encourag- 
ing; ore  averaging  from  12  up  to 
19  dwt.  over  about  60  in.  was  disclosed. 

Minerals  Separation  experienced  mis- 
fortune last  year,  hugely  as  the  result 
of  the  continued  depression  in  the 
base-metal  industry,  entailing  a  large 
decrease  in  the  output  of  metal  by  the 
company's  licensees  and  consequent  loss 
of  royalties.  The  company  has  been 
erecting  fine-coal  recovery  plants,  but 
owing  to  the  depression  in  the  coal 
trade,  these  plants,  from  which  much 
is  expected,  have  not  got  into  regular 
working.  Similar  conditions  seem  to 
prevail  in  most  countries  where  the 
Minerals  Separation  is  operating.  Aus- 
tralia. South  America  and  Spain  being 
specially  mentioned  in  the  company's 
report.  During  the  current  year  the 
results  should  be  much  better,  for  a 
definite  long  term  contract  has  been 
signed  with  the  Powell  Duffryn  Steam 
Coal  Co.  Experiments  on  a  large  scale 
have  been  carried  out  during  the  last 
calendar  year,  mainly  in  connection  with 
reducing  the  moisture  contained  in  coal, 
in  order  to  render  it  suitable  for  dry- 
coking,  and  also  for  improving  the 
recovery  of  nitrate  of  soda. 
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CALIFORNIA 

Mining,   Irrigation,   and  Power  Project 
Started  —  Alleghany-Forest  Dis- 
trict Is  Active — Oil-price  Re- 
duction Closes  Wells 

Special  Correspondence . 
San  Francisco — Preliminary  work 
has  begun  on  the  dam  of  the  Yuba  De- 
velopment Co.  at  Bullard's  Bar  on  the 
Yuba  River.  Construction  of  a  road 
to  the  site  of  the  dam  will  be  the  first 
step  in  an  enterprise  designed  to  fa- 
cilitate the  mining  of  numerous  hy- 
draulic properties  in  Yuba,  Sierra,  and 
Plumas  counties.  Five  dams  are  to 
be  erected  eventually,  and  the  com- 
bined mining,  irrigation,  and  power 
projects  of  the  company  will  represent 
a  large  investment.  The  gold  proper- 
ties were  yielding  substantial  returns 
when  "anti-hydraulic"  legislation  forced 
suspension  of  work.  The  plans  have 
been  approved  by  the  state  and  Federal 
debris  commissions. 

Activity  is  marked  in  the  Alleghany- 
Forest  district  of  Sierra  County.  About 
500  men  are  employed  within  a  radius 
of  a  few  miles  of  Alleghany,  and  hous- 
ing is  scarce.  The  Kenton  mine,  on 
Kanaka  Creek,  was  sold  recently  to  a 
San  Diego  syndicate,  and  is  to  be  re- 
opened on  Sept.  1;  it  is  equipped  with 
a  ten-stamp  mill.  The  Sixteen  to  One 
company  is  preparing  to  double  the  ca- 
pacity of  its  reduction  plant.  Work  is 
to  be  resumed  on  the  Gold  King 
property. 

Many  of  the  oil  companies  operat- 
ing in  Kern  County  will  be  forced  to 
shut  down,  as  a  result  of  the  second 
cut  in  the  price  of  petroleum  at  the 
well,  announced  recently  by  the  Stand- 
ard Oil  Co.  Under  the  new  schedules 
oil  of  14  to  19.9  deg.  gravity  will  be 
received  by  the  company  at  60c.  per 
barrel,  the  lowest  quotation  since  be- 
fore July  7,  1916,  when  the  price  was 
raised  from  58c.  to  63c.  per  barrel. 

Dredging  operations  on  the  West 
Branch  of  the  Feather  River  near  Mag- 
alia,  Butte  County,  have  been  started 
on  what  is  known  as  the  Highland  Chief 
mine.  It  comprises  a  claim  about  two 
miles  northeast  of  Magalia.  The  gravel 
will  be  screened  and  washed  in  a  line 
of  12-in.  sluices  500  ft.  long,  with 
Hungarian  riffles.  A  3-in.  centrifugal 
pump  driven  by  a  gas  engine  is  to  be 
used  to  pump  water  from  the  river  to 
the  sluices. 

During  the  three  weeks  ended  July 
26  prospectors  filed  for  record  133 
quartz  locations  and  44  placer  claims 
in  Plumas  County.  This  is  the  largest 
number  located  during  any  one  month 
for  many  years.  The  claims  were 
chiefly  in  the  proved  gold  belts  of  the 
county,  although  several  copper  claims 
were  located. 

The  Engels  Copper  Co.,  in  Plumas 
County,  is  employing  about  550  men. 
The  property  comprises  two  main 
mines,  one  and  one-half  miles  apart, 
which  are  connected  by  means  of  a 
rope  tramway.  This  is  to  be  aban- 
doned next  year,  and  the  two  camps 
will  be  consolidated  when  the  tunnel 
now  being  driven   connects   the   mines. 
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About  300  ft.  per  month  is  being  driven, 
which  will  complete  the  tunnel  during 
June,   1923. 

The  iron  mine  of  the  Noble  Electric 
Steel  Co.  at  Heroult,  Shasta  County, 
is  shipping  an  increasing  amount  of 
iron  ore. 

BRITISH  COLUMBIA 

New     Shippers     in     Slocan     District — 

Florence  Discovery  Proves 

Important 

Ainsworth — At  the  Florence  mine  the 
raise  from  the  No.  5  level  shows  a  full 
face  of  high-grade  mill  ore,  a  large  pro- 
portion of  which  can  be  hand  sorted 
and  shipped  direct  to  the  smelter.  The 
operators  believe  they  have  found  the 
downward  extention  of  the  Bonanza 
shoot,  asserts  F.  R.  Wolfle,  general 
manager.  The  bins  are  full  of  ore 
from  the  development  workings,  and 
the  mill  has  again  started  full  blast. 
The  shoot  formerly  produced  $500,000 
from  the  200  level  to  the  surface;  the 
ore  averaged  28  per  cent  lead  and  9  oz. 
silver.  In  addition  to  the  raise  pene- 
trating the  orebody  the  500  level  will 
be  extended  north,  picking  up  the  shoot 
on    this    level. 

Silverton — The  Van  Roi  mine  has 
just  sent  a  shipment  of  fifty-eight  tons 
to  Trail,  this  being  the  first  car  this 
season.  The  Gold  Hill  at  Taghum 
shipped  eight  tons  last  week.  The  Me- 
teor mine  has  ordered  a  compressor, 
and  will  resume  operations  in  a  few 
days. 

COLORADO 

Idaho    Springs    Plans    Celebration    of 

Gold    Discovery    in    1859 — More 

Rich    Ore    in    Portland 

Mine 
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Idaho  Springs — The  first  discovery  of 
gold  in  Colorado  in  paying  quantities, 
which  was  made  in  this  place  in  1859, 
will  be  celebrated  by  the  mining  men 
of  the  state  on  Sept.  2,  3,  and  4.  Pio- 
neer mining  men  from  all  over  the 
country  will  gather  here  to  celebrate 
the  discovery  and  the  general  revival 
of  mining  activity  throughout  the  state. 
A  typical  mining  camp  of  the  early 
60's  will  be  restored  and  many  of  the 
old  prospectors  will  relive  their  earlier 
days    in    Colorado    mining   camps. 

Ouray — The  Atlas  Mining  &  Milling 
Co.  is  increasing  the  capacity  of  the 
mill  and  constructing  additional  ac- 
commodations for  mine  and  mill  force, 
with  the  purpose  of  increasing  output 
to  begin  about  Oct.  1.  The  Ophir 
Loop  Mines  &  Metals  Co.  is  installing 
a  flotation  unit  at  the  mill. 

Cripple  Creek— The  Ajax  plant  has 
been  steamed  up  preparatory  to  ex- 
amination of  the  property  in  connec- 
tion with  the  proposed  sale  of  the  mine 
to  an  Eastern  syndicate.  The  high- 
grade  streak  which  was  struck  at  the 
surface  on  the  Solomon  mine  continues 
in  the  shaft,  which  has  now  reached 
60  ft.  Grab  sample  of  the  ore  as- 
sayed 6J  oz.  gold.  A  third  strike  of 
rich  ore  was  made  in  the  Portland  on 
Aug.  1,  the  ore  being  found  in  the 
south  drift  of  the  2,600  level. 


Copper    Queen    Cast    8,500,000    lb.    of 

Blister  at  Douglas  During  July — 

United    Verde    Starts    New 

Cottrell  Plant 

By  J.  H.  McClintock 
Bisbee — Copper  Queen  bullion  pro- 
duction at  Douglas  will  be  at  the  rate 
of  10,000,000  lb.  per  month.  The  July 
output  was  about  8,500,000,  or  a  mil- 
lion pounds  more  than  June.  In  opera- 
tion are  two  blast  furnaces  and  two 
reverberatories.  More  than  a  quarter 
of  the  July  copper  came  from  Clifton 
concentrates,  hurried  to  the  furnaces 
from  smoldering  concentrate  piles. 
The  supply  of  concentrates  from  the 
Moctezuma  mill  has  been  cut  off  for 
ten  days  or  more  by  washouts  on  the 
Nacozari  railroad.  There  appears  no 
intention  of  materially  increasing  the 
ore  output  at  Bisbee,  where  the  old 
bins  are  being  cleaned  and  where  Sac- 
ramento Hill  is  yielding  its  first  cop- 
per, an  exposed  face  being  steam-shov- 
eled to  secure  siliceous  ore  for  the 
furnaces. 

Tombstone  in  July  shipped  fifty  car- 
loads of  ore,  largely  lead-silver,  to  the 
Douglas  and  El  Paso  smelters.  About 
150  men  are  employed,  mainly  on 
leases. 

Skilled  miners  are  reported  wanted 
in  the  southern  Arizona  mines,  though 
common  labor  is  in  adequate  supply. 
Hundreds  of  miners  are  expected  back 
as  soon  as  winter  sets  in  in  the  north- 
ern camps. 

Miami — In  July  the  International 
smelter  cast  about  17,500,000  lb.  of  cop- 
per bullion.  This  is  the  average  for 
the  five  months  the  plant  has  been  in 
operation.  The  bars  are  shipped  about 
as  fast  as  cast,  usually  to  Galveston, 
and  thence  by  boat  to  Atlantic  ports. 
Kingman — It  is  considered  possible 
that  the  gold  belt  of  the  River  Range 
extends  directly  northward  from  Oat- 
man  a  distance  of  fifteen  miles,  to  a 
point  where  the  Northern  Consolidated 
Co.  is  tunneling  600  ft.  into  a  quartz 
vein,  developed  from  the  surface  and 
sampling  $8.40  a  ton  in  gold  and 
silver. 

At  a  meeting  here  of  stockholders 
of  the  White  Hills  Mining  Co.,  Kent 
F.  Keller,  of  San  Diego,  was  elected 
president.  Henry  Schaefer,  Jr.,  of  Los 
Angeles,  elected  treasurer,  is  son  of 
Henry  Schaefer,  who,  thirty  years  ago, 
discovered  the  mine  and  who  later  sold 
it  to  the  Moffatt  interests,  of  Colorado. 
Jerome — The  first  section  of  the  Cot- 
trell smoke-treatment  plant  of  the 
United  Verde  smelter  at  Clarkdale  has 
been  started,  handling  the  greater  part 
of  the  fumes  from  the  works,  with 
good   results. 

Verde  Central  has  started  three 
headings  from  its  800  station,  two  of 
them  to  crosscut  the  vein  and  the  third 
a  drift  to  the  southeast.  All  the  faces 
are  in  soft,  mineralized  ground.  The 
company  has  more  than  doubled  its 
acreage  by  late  purchase  of  the  Venture 
Hill  and  Verde  Apex  properties,  to  the 
southward. 


298 


Engineering  and  Mining  Journal-Press 


Vol.  114,  No.  7 


NEVADA 

Newly   Organized   Company   May   Build 

Smelter   at    Eureka — Rich  Strike 

North  of   Luning 


l.uning  Two  prospectors  recently 
cut  a  high-grade  shoot  of  gold  ore  in  an 
old  partly  developed  mine  about  two 
miles  south  of  the  old  Illinois  mine, 
which  is  about  forty-five  miles  north 
from  Lun  ng.  The  strike  was  made 
about  the  middle  of  July,  and  to  date 
?  20,000  worth  of  ore  has  been  mined. 
The  vein  is  narrow,  averaging  about 
six  inches  in  width,  but  is  very  rich. 
It  occurs,  according  to  reports,  at  an 
andesite-granite  contact. 

Royston — The  Betts  lease  on  the 
ground  of  the  Hudson  Mining  Co.,  which 
has  produced  ore  of  a  gross  value  of 
about  |37,000,  has  been  sold  to  the 
Super  Six  Mining  Co.  At  the  time  of 
the  sale  the  oreshoot  had  pinched  to  a 
seam,  although  it  was  still  rich,  and 
the  lease  holders  were  apparently  hesi- 
tant about  doing  any  more  work  for 
fear  of  spoiling  its  appearance  entirely. 
The  new  owners  are  doing  active  work, 
and  chances  are  regarded  as  good. 

The  Hudson  Mining  Co.'s  new  shaft 
has  reached  a  depth  of  465  ft.,  with  no 
new  developments  of  importance 
reported. 

Eureka  The  Eureka  Smelting  & 
Mining  Co.  has'  been  organized,  with  a 
capital  of  ?  10,000  000,  principal  office  to 
be  in  Eureka.  It  is  understood  that 
mpany  will  take  over  the  Eureka 
Palisade  R.R...  and  build  a  smelter.  The 
ores  of  Eureka  district  contain  lead, 
silver,  and  gold,  and  while  some  of 
the  ores  are  amenable  to  cyanide  treat- 
ment, others  are  not.  All  the  ores  can 
be  successfully  smelted,  and  the  pro- 
posed smelter  will  take  custom  ore, 
thereby  giving  any  operating  company 
an  opportunity  to  get  its  ore  treated 
at  a  reasonable  cost. 

The  Eureka  Croesus  has  1,000  tons 
of  $100  ore  ready  to  ship.  This  ore  was 
mined  from  winze  workings  400  ft. 
below  the  400  level  from  the  Catlin 
shaft,  and  is  said  to  run  higher  in  gold 
than  is  usual  for  the  district. 

Caliente — The  sale  of  two  claims 
covering  a  deposit  of  gypsun  near 
Vigo,  forty  miles  south  of  here.  M  re- 
porter! by  John  B.  Bradshaw,  the  pur- 
chaser being  F.  L.  Patriot,  an  oil  man 
of  Pomona,  Cal.,  who  expects  to  erect 
a  plant  at  Vigo,  which  is  situated  about 
one-half  mile  from  the  deposit       Asso- 

with    Bradshaw    as    pari 
in  the  gypsum  property  are  Moody  and 

V    I).    Martin.    Wall    Hus- 
ton,  and    A.   L.   Scott.     1. 

.  -ently  examined  the  di  I] 
that   there  are   4,000,000  tons   of  high- 
grade  gypsum  ex | 

The  last  payment  on  the  properties 
tiled  by  the  American  Clay  Co. 
has  been  made  by  I.  R.  Ludis,  presi- 
dent J.  Boggs,  consulting  engineer, 
has  Jusl  completed  nn  examination  of 
the  deposit  and  his  report  states  that 
the  clay  now  developed  and  available  for 
ion  will  compare  favorably  with 
the  highest  grade  European  China  clays. 


NEW    MEXICO 

Regular  Production  o.'  Gold  and   Si  ver 

Mogollon— The  Mogollon  Mines  Co. 
is  operating  steadily,  employing  from 
130  to  150  men.  The  output  for  the 
first  six  months  of  1922  amounted  to 
24,439  dry  tons,  with  a  production  of 
3,188  oz.  gold  and  157,477  oz.  silver, 
having  a  total  value  of  $221,141.  Its 
forty-stamp  mill  and  cyanide  plant 
have  been  operating  to  capacity.  An 
important  new  orebody  is  being  devel- 
oped in  its  Confidence  workings,  which 
has  promise  of  being  the  largest 
opened  up  in  a  number  of  years.  S.  J. 
Kidder  is  general  manager. 


IDAHO 

Orofino — The  Bailey  dredge,  which 
has  been  working  for  a  number  of 
years  on  Orofino  Creek,  is  being  recon- 
structed on  Rhodes  Creek,  and  is  ex- 
pected to  be  in  operation  in  its  new 
location  about  Sept.  1.  The  Bole  Min- 
ing Co.,  in  which  Seattle  and  Spokane 
capital  is  interested,  has  started  oper- 
ations on  a  group  of  thirty  gold  claims 
acquired  near   Rhodes  Creek. 

Hailey — The  payroll  of  the  Mascot 
mine  now  numbers  forty-two  men. 
Foundations  for  a  power  house  and  a 
new  boarding  house  have  been  com- 
pleted, and   a   sawmill   has   been   built. 

WASHINGTON 
Good  Ore  in  Mine  Recently  Taken  Over 

by    Boston-New   York   Mines   Co. — 
Activity    Near    Colville 

Republic — A  recent  strike  of  silver- 
lead-copper  ore  is  reported  by  A.  M. 
Nash,  manager  of  the  Boston-New  York 
Mines  Co.,  on  its  property  two  miles 
north  of  Curlew.  This  property,  for- 
merly known  as  the  National  Silver 
Lead  Mining  Co.,  has  been  taken  over 
by  the  Boston-New  York  Mines  Co.,  a 
local  organization  with  headquarters  at 
Spokane.  The  strike  was  made  on  the 
surface  of  the  Top  Hand  claim  while 
performing  the  annual  assessment  work. 
A  vein  6  ft.  wide  averaging  $40  in 
silver,  lead,  and  copper  has  been  traced 
by  means  of  open  cuts  about  300  ft. 
The  new  find  will  be  developed  by  ex- 
tending the  lower  crosscut  tunnel  600 
ft.  to  a  point  700  ft.  vertically  below 
the  outcrop.  The  lower  crosscut  is  now 
1,090  ft.  from  the  portal  and  has  cul 
one  vein  4  ft.  wide  carrying  $20  per 
ton  on  which  drifts  have  been  extended 
100  ft.  The  compressor  plant  has  been 
overhauled. 

ColvUle  Rumored  reclassification  of 
land  formerly  designated  as  mineral 
lands  on  the  south  half  of  the  Colville 
Indian   Reserve  has  resulted  in  renewed 

activity  among  the  prospectors  of  the 

district.     Mike  O'Connell  has  recently 

surveyed  for  paten  lo  group. 

ting    of    ten    claims.      The    l.ong- 

intereste  will  add  several  claims 

to    its    group    by    applying    for    patent 

soon.    The  Addison  Copper  Co..  at  the 

•    \  in.-   Mile   (   reek,   recently  com- 
plete.: its   group   of  eight 
v    mining  high-grade 
copper  rial    shipment. 


UTAH 

Four  Mines  Are  Shipping  From  Alta — 

New    Orebody    in   Victoria 

Mine  at  Eureka 

Salt  Lake  City — A  cloudburst  at 
Magna  did  considerable  damage  to  prop- 
erty in  the  town  itself,  and  some  injury 
to   Utah   Copper's    Magna   plant. 

Alta — There  are  four  mines  shipping 
from  this  camp,  and  a  good  tonnage  is 
looked  for  during  the  present  shipping 
season.  Shippers  are  the  South  Hecla, 
Michigan-Utah.  Wasatch  .Mines,  and 
the  Columbus-Rexall.  The  Michigan- 
Utah  is  sending  ore  over  its  recon- 
structed aerial  tramway.  This  material 
is  coming  from  a  stone  on  the  Harrison 
fissure  opened  in  the  Emma  limestone 
at  a  depth  of  852  ft. 

Park  City— Shipments  for  the  week 
ended  July  29  amounted  to  3,992  tons. 
Shippers  were:  Ontario.  1,415  tons; 
Silver  King  Coalition,  856  tons;  Judge, 
Daly,  and  Daly  West,  814;  Park-Utah, 
817  tons. 

Eureka— Tintic  shipments  for  the 
week  ended  July  29  amounted  to  137 
cars,  as  compared  with  149  cars^  the 
week  preceding.  Shippers  were:  Chief 
Consolidated,  54  cars;  Tintic  Standard, 
30;  Grand  Central,  14;  Victoria.  11; 
Eagle  &  Blue  Bell,  10;  Iron  Blossom.  9; 
Tintic  Drain  Tunnel,  3;  Swansea.  2; 
Colorado,  1;  Sioux  Consolidated.  1; 
Centennial-Eureka,  1;  Gemini.  1.  The 
Victoria  has  opened  a  new  orebody  in 
a  raise  above  the  1,875  level.  This  is 
thought  to  be  the  downward  extension 
of  the  orebody  on  the  1,750,  and  pros- 
pecting for  the  same  ore  will  be  carried 
on  on  the  1,875  level,  90  ft.  below  the 
top  of  the  raise.  In  this  property,  ore 
has  been  opened  on  all  levels  from  the 
1.850th  to  the  present  new  find.  The 
Victoria  and  the  adjoining  Eagle  & 
Blue  Bell  together  -both  controlled  by 
the  Bingham  Mines  in  July  produced 
sixty  cars  of  ore. 

MONTAN  \ 

Butte  Companies  in  Serious  Need  of 
Miners 
Butte — Employment  in  the  Butte 
mines  probably  is  at  the  lowest  level 
that  it  has  been  since  the  mines  re- 
opened. Most  of  the  mines  are  operat- 
ing with  shifts  reduced  to  the  mini- 
mum. It  is  not  expected  that  the  sit- 
uation will  be  improved  until  some  time 
in  October,  when  the  operators  hope 
for  the  return  of  miners  who  have 
spent  the  summer  at  other  work. 

lelters  a1  Great  Falls  an 
conda   are   running   at    about   the    MDM 
capacity    that    they    have   been    for    the 
last  few  months,  about   1.200  being  em- 
ployed   in    the    Falls    and    aroun 
at  Anaconda. 

Montana's  mining  industry  has  so  far 
bean  unaffected  by  the  coal  strike,  the 

Utah      fields      having      been      supplying 
enough    for    mining    and    smelting. 

Helena  Operations  were  resumed 
Aug.  1  at  the  Scratch  Gravel  mine, 
which  was  once  a  gold  producer.  The 
work   in   hand   is  largely   exploratory. 
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MICHIGAN 
The  Copper   Country 
Copper    Shipments    Large;    Coal    Ship- 
ments   Very    Small — Coal    Famine 

Next  Winter  Possible 
Houghton — Lake  shipments  of  copper 
from  the  Michigan  district  continued 
during  July  to  surpass  those  of  a  year 
ago.  For  three  consecutive  months 
shipments  have  passed  10,000,000  lb., 
the  total  for  July  being  10,322,000.  In 
July  a  year  ago  the  shipments  were 
only  6,526  000  lb.    The  Calumet  &  Hecla 


bered,  and  new  tracks  have  been  laid, 
the  repairs  requiring  more  than  a  year. 
Repairs  also  have  been  made  in  No.  4 
shaft  at   the  eighth   level   station. 

At  Mayflower-Old  Colony,  the  drift 
or.  the  1,450  level,  north,  continues  in 
vein  matter.  The  drift  on  the  1,700 
north,  is'  still  in  trap  and  it  may  be 
necessary  to  do  some  cross-cutting  to 
cut  the  vein  again  if  the  drills  do  not 
penetrate  it  by  proceeding  due  north. 

None  of  the  Lake  mines  are  affected 
by  the  rail  strike,  rock  transportation 
continuing  as  usual. 


MINNESOTA 

Mesabi  Range 

Mesaba-Cliffs  Company  Will  Load  from 

Pit— Two  Tracts  Are  To 

Be  Drilled 

Hibbing — Stockpile    shipments    from 

the     Boeing     mine,     operated     by     the 

Mesaba-Cliffs     Iron     Mining     Co.,    are 

being  forwarded  daily  to  the  docks.     It 

is  anticipated  that  loading  of  ore  from 

the  open  pit  will  be  started  in  the  near 

future. 

Active  underground   operations   have 


Concentrate  pile  at  the  Webber  mine,  north  of  Picker,  Okla.    Estimated  value,  $800,000 


mines  shipped  the  bulk  of  the  metal  in 
July,  sending  6,216,000  lb.  from  the 
Torch  Lake  docks  and  800,000  lb.  from 
Dollar  Bay;  there  was  shipped  from 
Houghton,  representing  Copper  Range, 
Mohawk  and  Wolverine  copper,  2,170,- 
000  lb.;  and  Quincy  shipped  1,136,000 
lb.  The  bulk  of  July  business  was 
domestic.  Prospects  of  heavy  ship- 
ments in  August  are  good,  for,  in  addi- 
tion to  domestic  orders,  Germany  has 
come  into  the  market  for  Lake  copper. 

The  effect  of  the  coal  strike  is 
reflected  in  the  comparatively  small 
receipts  of  bituminous  coal  in  July, 
amounting  to  only  46  812  tons  as  against 
104,860  tons  in  the  corresponding  month 
last  year.  No  hard  coal  was  received. 
The  mines  are  four  or  five  months  short 
on  their  winter's  supply,  and  there  is 
considerable  apprehension  over  the 
situation,  although  there  are  yet  three 
months  in  which  coal  may  be  received 
by  boat. 

There  is  no  immediate  prospect  for 
the  reopening  of  Osceola,  Allouez,  and 
Centennial,  subsidiaries  of  Calumet  & 
Hecla,  under  present  labor  conditions. 
A  prolonged  period  of  idleness,  how- 
ever, will  not  be  damaging  to  those 
mines,  as  there  is  no  serious  crushing 
in  well-supported  amygdaloid  shafts. 
The  North  Kearsarge  branch  of  Osceola 
has  been  placed  in  first-class  condition 
since  the  shutdown,  and  is  capable  of 
larger  production  when  operations  are 
resumed.     No.  1  shaft  has  been  retim- 


JOPLIN-MIAMI  DISTRICT 

Pile  of  Zinc  Concentrate  Is  Valued  at 
Approximately  $800,000 

Joplin — On  a  lease  just  to  the  north- 
west of  the  McBee  property,  the  In- 
terstate Zinc-Lead  Corp.  has  drilled  a 
good-sized  orebody  and  will  at  once 
begin  the  moving  and  erection  of  the 
Red  Rose  mill,  recently  purchased  by 
it  in  Picher,  to  the  new  site.  The 
Kanok  Metals  Co.  and  the  Interstate 
Zinc-Lead  Corp.,  though  not  the  same 
company,  have  an  interlocking  direc- 
torate, and  together  have  more  than 
2,000  acres   of  ground  in  this'  locality. 

The  accompanying  illustration  shows 
the  pile  of  zinc  concentrate  at  the  Web- 
ber mine  of  the  Commerce  Mining  & 
Royalty  Co.  It  is  much  the  largest 
'ore'  pile  that  the  district  has  ever 
known.  The  company  itself  does  not 
know  exactly  what  it  contains,  but  it 
is  approximately  23,000  tons.  At  $35 
a  ton,  the  pile  is  worth  more  than 
$800,000.  The  mine  has  been  paying 
operating  expenses  by  its  lead-ore  pro- 
duction, it  is  reported,  while  it  has  been 
accumulating  this  big  pile  of  zinc. 
Shovelers  declare  that  it  is  "just  like 
working  in  a  'jack'  bin"  to  shovel  in 
the  Webber  ground.  It  is  one  of  the 
richest  mines  in  the  field.  It  is  lo- 
cated in  Kansas,  west  of  the  Vinegar 
Hill  Zinc  Co.'s  Barr  mine  and  north 
of  the  Kansas-Oklahoma  line,  north  of 
Picher. 


again  been  started  at  the  Pool  mine 
by  the  Oliver  Iron  Mining  Co.  Not  a 
large  tonnage  is  contemplated  from 
this  property  as  the  orebody  is  nearing 
exhaustion,  and  most  of  the  work  will 
consis;  of  sc-ramming. 

Eveleth — The  Oliver  Iron  Mining  Co. 
is  loading  the  stockpiles  at  the  Geneoa 
and  Spruce  No.  4  mines.  Ore  operations 
at  the  Fayal  and  Spruce  pits  continues 
at  a  normal  pace,  with  the  operation  of 
six  and  five  shovels  respectively. 

Two  drilling  rigs  have  been  moved  to 
Sec.  34,  58-17  by  the  Carlson  Ex- 
ploration Co.  which  has  contracted  the 
drilling  of  two  forty-acre  tracts  for  a 
group  of  Detroit  investors. 

Virginia — A  record  production  of 
40,185  tons  of  ore  was  loaded  out  of 
the  Missabe  Mountain  open  pit,  a  prop- 
erty of  the  Oliver  Iron  Mining  Co.,  dur- 
ing a  twenty-four-hour  period.  This 
shipment  consisted  of  855  cars  averag- 
ing 47  tons  per  car.  The  pit  is  enjoying 
the  greatest  production  season  since 
the  first  shipments  were  made. 

Nashwauk — Preliminary  work  inci- 
dental to  the  contemplated  stripping  of 
the  Shada  mine  has  been  started  by  the 
Clement  K.  Quinn  &  Co.  This  prop- 
erty was  formerly  known  as  the  Pear- 
son mine  and  was  operated  by  under- 
ground methods,  the  product  of  which 
was  washed  by  the  mine's  concentrator. 
The  necessary  drilling  for  the  determi- 
nation of  Dit  limits  is  to  be  started. 
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The  Present  Situation  at  the  Mines 
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NOT  difficulties  arising  from  the  coal  and  rail  strikes. 
but  the  inability  to  obtain  an  adequate  number  of 
competent  miners,  is  the  outstanding  feature  of  the 
situation  in  the  mining  industry  today.  Whde  grave  anxiety 
is  expressed  in  some  quarters  regarding  coming  weeks  and 
months,  it  is  impossible  to  find  any  instance  in  which  current 
production  has  been  affected  appreciably  either  by  a  lack 
of  fuel  for  power-plant  or  sme.tering  purposes,  or  by  in- 
adequate transportation  facilities  for  moving  ore.  In  the 
West,  hydro-electric  and  fuel-oil  power  plants  supply  a  good 
proportion  of  the  requirements,  and  in  addition  coal  is 
obtainable  from  the  non-union  fields.  In  the  states  farther 
east,  including  the  Michigan  copper  country,  Wisconsin,  and 
the  Tri-State  lead-zinc  region,  the  outlook  for  the  winter  is 
not  good. 

The  feature  of  the  shortage  of  competent  miners  is  tne 
fact  that  complaint  is  made  on  nearly  every  hand.  Emphasis 
is  placed  on  the  word  "competent."  Western  operators  are 
appreciating  more  than  ever  the  fact  that  common  laborers 
don't  make  miners.  The  real  miner  is  something  of  a  skilled 
workman.  In  the  Michigan  copper  country,  Calumet  & 
Hecla  is  contracting  its  stoping  and  tramming,  and  has 
enough  men.  The  other  companies  are  short  handed. 
Definite  shortage  of  labor  is  reported  from  Alabama,  Minne- 
sota, the  Joplin-Miami  district,  Arizona  Colorado,  Montana, 
Idaho,  Nevada,  and  California.  It  is  a  well-known  fact  that 
many  men  who  are  essentially  miners  are  accustomed  to 
spend  a  few  months  during  the  summer  at  outside  work, 
returning  to  the  mines  in  the  fall.  This  year,  however,  it 
is  difficult  to  gage  the  importance  of  this  factor. 

Incidentally,  there  is  a  possibility  that  the  shortage  of 
miners  is  a  blessing  in  disguise.  It  is  conceivable  that  if 
more  good  men  were  available  the  production  would  be  so 
largely  increased  as  to  affect  the  metal  market  unfavorably. 
The  gradual  improvement  in  prices  for  copper,  zinc,  and 
lead  is  a  cause  for  optimism  among  producers,  but  a  large 
increase    in    output    might   easily    be    a    disturbing    factor. 

Wages  of  smelter  employees  have  just  been  raised  in  Utah 
making  minimum  rate  for  common  labor  $3  per  day.  At 
Winthrop,  Cal.,  a  25c.  increase  by  the  Shasta  Zinc  &  Copper 
Co.  makes  the  basic  wage  scale  for  miners  $4.25  per  day. 

Apparently,  a  low  point  in  the  wage  curve  has  been 
passed;  the  same  is  true  of  commodity  prices,  Dun's  latest 
index  being  $173,558,  as  compared  with  $164,444  on  Jan.  1, 
and  $169,977  on  June  1.  Reduction  of  production  costs  in 
the  immediate  future  will  depend  upon  economies  effected 
by  more  efficient  management  and  the  thinner  spreading  of 
overhead  through  increased  rates  of  output. 

Copper  production  is  increasing  slowly.  United  Verde  is 
increasing  its  rate  of  output.  Greene-Can anea,  following 
remodeling  of  its  plants,  resumed  mining  on  Aug.  1,  but 
little  copper  will  reach  the  market  for  at  least  a  month. 
The  company  li a s  a  productive  rapacity  of  5,000,000  lb.  per 
month.  The  Anaconda  company  is  increasing  the  output 
Walker  mine,  in  Plumas  County,  Cal.,  to  100  tons  of 
shipping  ore  and  100  tons  of  concentrate.    The  International 

Smelt  I  1,600,000   H>.  of  blister  in  .Inly, 

an   increase  of   1,000.000  over  June.     Nevada  Consolidated, 
whose  concentrator  m  on  July  9,  will  scarcely 

be  able  to  maintain  its  present  rate  of  production  aft 

of  concentrate  on  hand  is  exhausted,  although  high- 
grade  ore  from  the  Ruth  mine  can  be  mined  rapidly  enough 
•■.  keep   in  vera]   furnaces  at   the  smelter.     The 

following   figures    indicate    the    estimated    monthly    rat.     of 
current    production  by  some  of  the  larger  i 
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Zinc  production  likewise  is  increasing  slowly.  Anaconda 
has  just  restarted  its  Emma  mine,  which  has  been  closed 
since  early  in  1921.  The  limited  supply  of  labor  is  said  to 
restrict  production  in  the  Wisconsin  and  Joplin-Miami  dis- 
tricts; in  the  latter  field  some  mines  ware  reopened  and  were 
then  compelled  to  suspend  because  of  inability  to  get  men. 

Gradually  increased  activity  in  lead  mining  is  also  ap- 
parent. The  Tamarack  &  Custer  and  Hercules  mines,  in  the 
Coeur  d'Alene  district  ox  Idaho,  are  resu.mng,  although  they 
have  so  far  obtained  less  than  half  of  the  600  men  required. 
The  Bunker  Hill  company  is  ready  to  start  a  second  lead 
furnace.  At  Tooele,  Utah,  two  lead  furnaces  have  recently 
been  blown  in;  and  increased  output  is  reported  from  Colo- 
rado lead  smelters,  due  to  ore  shipments  from  new  producers. 
Three  lead  furnaces  are  in  blast  at  El  Paso,  Tex. 

The  output  of  refined  copper  from  the  Lake  district  in  July 
totaied  9,750,000  lb.,  exceeding  June  by  250.000  lb.  Mine, 
mill  and  smelter  payrolls  total  5,500  men,  as  compared  with 
16,000  in  1917.  Current  coal  receipts  are  so  small  that  a 
serious  shortage  threatens  next  winter. 

Sixty  per  cent  zinc  concentrate  in  Wisconsin  is  bringing 
J40  per  ton;  some  operators  are  awaiting  settlement  of  the 
coal  and  rail  strikes  before  resuming.  The  stock  of  zinc 
concentrate  is  4,000  tons;  no  lead  is  on  hand. 

In  the  Joplin-Miami  district  105  operating  mines  are  pro- 
ducing 10,000  tons  of  60  per  cent  zinc  concentrate  weekly. 
Shortage  of  miners  prevents  increased  output  that  would  be 
the  normal  consequence  of  advancing  prices. 

Gold  output  from  the  Homestake  and  Trojan  mines,  in  the 
Black  Hills,  in  South  Dakota,  is  at  th?  rate  of  $■  50,000 
monthly.  Small  operators  are  active.  The  district  is  un- 
affected by  the  big  strikes. 

At  Jerome,  in  Arizona,  the  United  Verde  company  is 
starting  a  new  reverberatory,  and  is  completing  prepara- 
tions for  heap-leaching;  150  men  are  being  added  to  the 
payroll.  New  Cornelia  will  produce  3,000,000  lb.  of  copper 
monthly  from  its  leaching  plant  at  Ajo,  but  will  ship  no  high- 
grade  ore  to  the  smelter  at  Douglas.  Two  hundred  men 
have  been  added  to  the  working  force  at  Ajo.  The  old 
Dominion  is  increasing  the  capacity  of  its  700-ton  mill  :!■"• 
per  cent. 

Little  change  is  noted  in  Utah.  The  Utah  Consolidated 
is  milling  500  tons  of  Bingham  copper  ore  at  the  new  plant 
at  Tooele.  Utah  Copper  is  shipping  15,000  tons  daily  to 
Garfield.  Three  holidays  in  July  reduced  July  ore  shipments 
from  both  the  Tintic  and  Park  City  districts,  hut  th. 
nothing  significant  in  the  cut. 

The  Butte  district  in  Montana,  and  the  Coeur  d'Alene,  in 
Idaho,  seem  to  be  in  almost  equal  distress  for  lack  of  com- 
petent miners.  The  starting  of  the  Tamarack  and  Hercules 
mines,  in  the  latter  district,  has  merely  taken  men  from  the 
other  mines  in  the  vicinity.  Wages  are  $4  for  muckers  and 
$4.25  for  miners.  The  labor  shortage  is  one  factor  that 
deters  the  zinc  operators  from  resuming.    The  Bunker  Hill, 

Federal,  and  Hecla  mines  are  producing  at  the  rate  of  6,000, 
5,000,  and  4,000  tons  monthly.  Outs  de  of  the  starting  of  the 
Emma   mine  little  change  is  noted  at   Unite. 

N'ew  properties  are  entering  the  shipping  lists  at  the 
Durango  and  Leadville  Smelters,  and  output  is  increasing. 
A  shoot  of  high-grade  gold  ore  has  been  opened  for  100  ft. 
in  th.'  Portland  mine,  at  Cripple  Creek.     Miners  are  needed. 

In  California  the  Kngcls  Copper  Co.  consistently  ships 
around  1,250,000  lb.  per  month  in  the  form  of  concentrate 
to  the  Garfield  smelter.  Gold  mining  on  the  Mother  Lode 
and  at  Grass  Valley  continues  active, 

Marked  Increase  in  activity  in  British  Columbia  is  indi- 
cated  by  the  large  number  of  new  shippers  to  the  smelters. 
Important  new  discoveries  are  reported  at  the  Florence 
mine,  near  Ainsworth,  and  from  the  Salmon  River  district. 

The  comparatively  good  price  for  silver  is  reflected  in 
activity  at  Cobalt,  in  Ontario.  The  current  gold  production 
oi  th.'  province  li  at  the  rate  of  $21,000,000  per  year,  which 
per  cent   higher  than  for  1921. 
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The  Market  Report 


Daily  Prices  of  Metals 


Copper,  N.  Y.,  i 
net  refinery*     |- 

Tin 

Lead 

Zino 

99  Per  Cent 

Straite 

N.  Y.                   St.  L. 

Aug. 

Electrolytio      1 

3 

4 
5 
7 
8 
9 

13.75 

13  75         I 
13.675@13.825 
13.675@13.82S 
13.675@13.825, 
13.675@13.825l 

32    25 

32  25 
32  25 
32  25 
32.25 
32.125 

32  125 
32  375 
32  375 
32  50 
32.50 
32.25 

5.75              5.50 
5.75             5. SO 
5.75             5.50 
5.75@5.80l5.50@5.525 
5.75@5.80  5.50@5.52S 
5.75             5.525 

6.20@6.25 

6.25 

6.25 
6.20@6.25 
6.20@6.25 
6.20@6.25 

•These  prices  correspond  to  the  follow ing  quotations  for  copper  delivered:  Aug.  3d 
and  4th,  14c;  5th  to  9th  inclusive,  13.925<fi  14.075c. 

The  abo\e  quotations  are  our  appraisal  of  the  average  of  the  major  markets  based 
generally  on  sales  as  made  and  reported  by  producers  and  agencies,  and  represent  to 
the  best  of  our  judgment  the  prevailing  values  of  the  metals  for  deliveries  constituting 
the  major  markets,  reduced  to  the  basis  of  New  York  cash,  except  where  St.  Louis 
Is  the  normal  basing  point,  or  as  otherwise  noted.  All  prices  are  in  cents  per  pound. 
Copper  is  commonly  sold  "delivered,"  which  means  that  the  seller  pays  the  freight  from 
the  refinery  to  the  buyer's  destination. 

Quotations  for  copper  are  for  ordinary  forms  of  wire  bars,  ingot  bars  and  cakes. 
For  ingots  an  extra  of  0.05c.  per  lb.  is  charged  and  there  are  other  extras  for  other 
shapes.      Cathodes  are  sold  at  a  discount  of  0.125c.  per  lb. 

Quotations  for  zinc  are  for  ordinary  Prime  Western  brand9.  Tin  is  quoted  on  the 
basis  oi  spot  American  tin,  99  per  cent  grade,  and  spot  Straits  tin.  Quotations  for  lead 
reflect  prices  obtained  for  common  lead,  and  do  not  include  grades  on  which  a  premium 
Is  askeO. 


London 


Copper 

Zin 

Aug. 

Standard             Eleetro- 
Spot      |       3M      j     IJrt» 

Spot 

I59| 

160| 

i6ii 

160| 

3M 

Spot 

25f 

25| 

25i" 

25! 

3M 

Spot 

31£ 

3lf 

3l! 
31! 

3M 

3 
4 
7 
8 
9 

651          65| 
65|         65J 

65J         65J 
64|     |     64f 

71 
71 

7\ 
71 

159* 

1601 

i6if 

160! 

24| 

24i 

24| 
24| 

31* 

31 

30J 

30| 

Thu  above  table  gives  the  closing  quotations  on  the  London   Metal   Exchange. 
prices  in  pounds  sterling  per  ton  of  2.240  lb. 


Silver  and  Sterling  Exchange 


Sterling 
Exchange 
•Cheeka" 

4.44J 
4.45 
4.45| 

Silver 

.... 
1 

9 

Sterling 
Exchange 
"Checks" 

4.46 
4.45| 
4   45| 

Silver 

Aug. 

New  York 

Domestic 
Origin 

New  York 
Foreign 
Origin 

London 

New  York 

Domestic 
Origin 

New  York 
Foreign 
Origin 

London 

3 

i 

99f 
99! 
99f 

69  J 
69! 
691 

35! 

99| 
99! 
99| 

69f 
69$ 
69 

Holidav 
34J' 
341 

New  York  quotations  are  as  reported  by  Handy  &  Harman  and  are  in  cents  per 
troy  ounce  of  bar  silver,  999  fine.  London  quotations  are  in  pence  per  troy  ounce  of 
sterling  silver,  925  fine.  Sterling  quotations  represent  the  demand  market  in  the  fore- 
noon.    Cables  command  three-eighths  of  a  cent  premium. 


Metal  Markets 

New  York,  Aug.  9,  1922 

The  metal  markets  remain  quiet. 
Copper,  lead,  and  zinc  have  been  in  fair 
demand,  the  chief  activity  being  in  the 
lead  market.  Copper  business  is  slightly 
better,  but  the  demand  for  zinc  has 
become  easier,  owing  to  the  strike 
situation,  which  continues  to  act  as  a 
damper  to  the  metal  trades.  Producers 
are  earnestly  hoping  for  an  early  set- 
tlement of  the  labor  troubles,  which 
they  generally  feel  to  be  a  disturbing 
element  in  the  market  and  hindering 
a  larger  demand  for  the  metals. 


Copper 

Although  sales  of  copper  were 
heavier  this  week  than  for  the  week 
previous,  the  improvement  is  slight. 
Some  producers  report  an  even  duller 
market  than  usual.  Both  domestic  and 
export  business  has  increased  in 
volume,  and  some  producers  who  are 
members  of  the  Export  Association 
have  been  content  with  their  proportion 
of  export  business  and  have  preferred 
not  to  force  the  domestic  market.  Sales 
were  made  generally  on  a  14c.  delivered 
basis  during  the  week.  Last  Friday, 
however,  an  order  for  several  million 
pounds  was  booked  at  13.675c.  refinery. 


It  might  be  possible  to  shade  14c.  to- 
day, but  only  slightly,  if  at  all.  On  the 
other  hand,  we  have  a  record  of  sales 
in  heavy  tonnages  made  to  net  13.93c. 
refinery  for  copper  for  delivery  through 
December.  As  a  rule,  sales  were  con- 
fined to  delivery  within  the  next  two 
and  three  months.  The  large  majority 
of  producers  are  asking  14c,  and  it  is 
easy  to  obtain  copper  on  that  basis  de- 
livered. The  market  seems  satisfac- 
tory, considering  the  strike  conditions 
under  which  it  is  working.  Consump- 
tion is  taking  place  at  a  good  rate,  and 
all  classes  of  copper  manufacturers  are 
busy.  Compared  with  last  August, 
which  was  one  of  the  worst  months  the 
copper  industry  ever  experienced,  the 
improvement   is    striking. 

Export  business  suffers  from  the  lack 
of  German  buying,  but  England, 
France,  and  other  European  countries 
have  partly  made  up  for  the  void. 
Foreign  sales  have  netted  about  13.96c. 
refinery. 

Lead 

The  official  contract  price  of  the 
American  Smelting  &  Refining  Co. 
continues  at  5.75c.  per  lb.  New  York. 

Lead  is  in  a  strong  position,  and  the 
demand  for  the  metal  is  unabated. 
Sales  for  the  week  were  good.  In  New 
York  common  metal  was  sold  for  5.75c. 
throughout  the  week  and  corroding 
grades  $2  per  ton  higher.  Demand,  as 
usual,  was  well  diversified  among  th? 
various  classes  of  consumers,  and  sales 
were  made  in  many  points  in  the  East 
and  Middle  West.  Two  producers  were 
able  to  obtain  higher  prices  than  5.75c. 
New  York,  but  metal  is  still  available 
at  the  lower  level  in  good-sized  ton- 
nages. The  market  in  St.  Louis  has 
shown  a  slightly  rising  tendency,  nar- 
rowing the  differential  between  the  two 
markets.  Today  metal  can  be  had  at 
5.525c,  although  some  producers  are 
quoting  higher  prices,  5.55c.  and  5.75c 
The  long  standing  tariff  difficulty  be- 
tween France  and  Spain  was  reported 
settled  two  weeks  ago,  so  that  now 
Spanish  lead  is  again  free  to  enter  the 
French  market.  As  a  result  Mexican 
lead,  which  has  been  favored  in  France, 
has  been  meeting  active  competition 
there  and  has  been  seeking  other  Euro- 
pean markets.  It  has  been  estimated 
that  current  consumption  of  lead  in  the 
United  States  is  about  10,000  tons  in 
excess  of  the  current  production. 

Zinc 

The  demand  for  zinc  has  declined 
slightly,  which  has  been  attributed  to 
the  effect  of  the  coal  strike.  However, 
consumers  have  also  felt  the  influence 
of  the  strike;  in  fact,  they  have  been 
troubled    more    than    the    galvanizers, 
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Inquiry  for  the  metal  has  fallen  off, 
and  an  easier  tendency  for  prices  is 
discernible.  Earlier  in  the  week  zinc 
was  sold  for  6.25c.,  but  today  the  metal 
can  be  obtained  for  6.20c,  although  sev- 
eral producers  are  asking  higher  prices. 
The  lull  in  buying  is  not  disturbing 
producers,  who  are  generally  well  sold 
out  of  metal.  High-grade  zinc  has  been 
ir.  excellent  demand  by  the  brass  mills, 
and  has  sold  for  7.25c.  per  lb.  with  30c. 
i  er   H'O  lb.   freight  allowance. 

Tin 

The  market  has  been  active,  but  the 
tin-plate  manufacturers  remain  out  of 
the  market,  as  they  have  for  the  last 
four  weeks.  They  have  been  seriously 
affected  by  the  strike.  The  shortage 
of  spot  99  per  cent  tin  continues,  and 
the  prices  quoted  for  that  grade  are 
largely  nominal.  It  appears  that  the 
shortage  of  99  per  cent  will  not  be  over 
until  the  end  of  August  or  early  in 
September.  Forward  Straits  tin  is 
quoted  at  about  k.  above  spot. 

Arrivals  of  tin  in  long  tons:  Aug.  3d, 
England,  75;  7th,  Straits,  955;  Java, 
100. 

Gold 

Gold   in   London:    Aug.   3d,  92s.   9d.; 
2s.  8d.;  8th,  92s.  5d.;  9th,  92s.  6d. 

Foreign  Exchange 
The  European  exchanges  showed  ir- 
regularity during  the  week.  The 
uncertain  outcome  of  the  London  con- 
ference is  having  an  effect  on  rates. 
Crippled  cable  service  has  also  been 
responsible.  On  Tuesday,  Aug.  8th 
francs  were  8.15c;  lire,  4.59c;  marks, 
0.1324c;  Canadian  exchange,  1  per  cent 
discount. 

Silver 
The  silver  market  in  London  has  con- 
tinued to  show  a  downward    tendency, 
but  New  York  has  held  fairly  steady  on 
.  ngth  of  sterling   exchange  and 
the  scarcity  of  offerings.     A  temporary 
inquiry     for     San     Francisco     delivery 
arose  the  latter  part  of  last  week,  but 
nand  was  not  sustained. 
Mexican    Dollars     Aug.   3d,  631;    1th. 
;    7th,   534;   8th.   531;   'Mh. 

Other  Metals 

Quotations  cover  large  wholesale  lota  unless 
otherwise  specified. 
Aluminum  20.10c  per  lb.  for  99  per 
cent  grade;  19.10c  for  98@99  per  cent; 
18c.  for  94@98  per  cent.  Outside  mar- 
ket nominal  at  17.75@18.25c.  for  98@99 
per  cent  virgin  grades. 

Antimony  —  Chinese     and     Japanese 
and  firm  at  5.26c 
Cookson's  "C"  grade,  7@7.50c 
li.-muth— $2@$2.10   per  lb. 
Cadmium— $1.20@$1.25  per   lb. 
Iridium     H80(g>$186    !"•'•    ■"■■    New 
York;  $160  1  .Idle  W 

Nickel— Standard  market,  ing-ot  and 
shot,     :•  lytic,    39c      Outside 

/narkt •■  •  r  lb. 

Palladia  in 
Platinum 


Quicksilver  —  $55@$57  per  75-lb. 
flask.  Market  active.  San  Francisco 
wires  $55.30.     Strong. 

Selenium— $1.75@$1.85   per  lb. 
The    prices    of    Cobalt,    Magnesium, 
Molybdenum,     Monel    Metal,    Osmium, 
Rhodium,   Thallium   and   Tungsten    are 
unchanged  from  prices  given  Aug.  5. 
Metallic  Ores 
Manganese    Ore — 29c    per    long   ton 
unit,  seaport. 

Iron  Ore,  Chrome,  Magnetite,  Mo- 
lybdenum, Tantalum,  Titanium,  Tung- 
sten, Uranium,  Vanadium,  and  Zircon 
ore  are  unchanged  from  the  quotations 
published  Aug.  5. 

Zinc  and  Lead  Ore  Markets 
Joplin,  Mo.,  Aug.  5 — Zinc  blende,  per 
ton,  high,  $38.30;  basis  60  per  cent  zinc, 
premium,  $37@$37.50;  Prime  Western, 
$36;  fines  and  slimes,  $35@$33;  average 
settling  price,  all  grades  of  blende, 
$36.30. 

Lead,  high,  $81.85;  basis  80  per  cent 
lead,  $78.50;  average  settling  price,  all 
grades  of  lead,  $80.21  per  ton. 

Shipments  for  the  week:  Blende, 
6,090;  lead,  793  tons.  Value,  all  ores 
the  week,  $284,800. 

Unable  to  obtain  cars  for  shipping, 
the  ore  demand  dropped  one  or  two 
thousand  tons,  but  prices  remained  un- 
changed. Sellers  would  accept  no  lower 
offerings  and  would  not  sell  at  last 
week's  prices  until  late  today,  when  it 
became  evident  that  buyers  were  seek- 
ing little  ore  and  would  not  pay  more. 
Producers  of  zinc  ore  advanced  pay  to 
all  employes  25c  per  day  beginning 
this  week.  According  to  former  ar- 
rangements this  was  not  due  until 
blende  sold  for  $40  per  ton.  Producers 
are  of  the  belief  that  slab  zinc  now 
warrants  $40  and  that  this  will  be  paid 
as  soon  as  the  rail  strike  is  settled. 

Platteville,  Wis.,  Aug.  5 — Blende, 
basis  60  per  cent  zinc,  $40  per  ton. 
Lead,  basis  80  per  cent  lead,  $80  per 
ton.  Shipments  for  the  week:  Blende. 
380  tons;  lead  none.  Shipments  for  the 
year:  Blende,  9,528;  lead.  1,129  tons. 
Shipped  during  the  week  to  separating 
plants,  713  tons  blende. 

Non-Metall'c  Minerals 
Barytes — Washed  crude,  92  per  cent 
BaSO,  guaranteed,  $8@$9  per  long  ton, 
f.o.b.   Georgia   points;   off-color   ground 
No.   1   grade,  $20;  N'o.  2  grade,  $15. 

Feldspar — No.  1  pottery  grail 
@$7.50  per  long  ton;  soap  grt 
f.O.b.  North  Carolina  points.  Ground 
to  140  mesh.  $16.50  per  ton;  40  to  LOO 
mesh,  $lo,  f.o.b.  mill.  Maine  producer 
reports  pottery  grade  at  $18.  Cana- 
dian, $20,  f.o.b.  cars  at  mill. 

Tale     200  to  300  mesh,  including  con- 
tainers. ;  IS,  f.o.b.  Mi 
state    mills.     In    California,    200   mesh, 
per    short    ton;     300     mesh, 
1               ira  at  cost. 
kabeatos,     Bauxite,     Borax,     Chalk, 
China  (lay,  Emery,  Fluorspar.  Fuller's 
Berth,   Graphite,    Gypsum,    Limestone, 
Magneaite,  Mica,  Monastic,  Phosphate, 
Pumice,     Pyrites,     Silica,    and     Sulphur 

I  anged    from    the    prici 
liihed  Aug.  5. 


Mineral  Products 

Arsenious  Oxide  (white  arsenic) — 
7.50c.  per  lb. 

Copper  Sulphate — Large  crystals, 
6.50c  per  lb. 

Sodium  Nitrate— $2.25@$2.65  per  100 
lb.,  ex  vessel  Atlantic  ports. 

Potassium  Sulphate  and  Sodium  Sul- 
phate are  unchanged  from  quotations 
of  Aug.  5. 

Ferro-Alloys 
Ferrocerium,  Ferrochrome,  Ferro- 
manganese,  Ferromolybdenum,  Ferro- 
silicon,  Ferrotitanium,  Ferrotungsten, 
Ferro-uranium,  and  Ferrovanadium  are 
unchanged  from  the  prices  published 
Aug.  5. 

Metal  Products 

Copper  Sheets — New  York  base, 
21c  per  lb.;  wire,  15.50@15.75c  net. 

Nickel  Silver— 28c  per  lb.,  for  18 
per  cent  nickel    Grade   "A"   sheets. 

Yellow  Metal — Dimension  sheets, 
18.75c;   rods,   15.75c  per  lb. 

Lead  Sheets  and  Zinc  Sheets  are  un- 
changed from  the  quotations  published 
in  the  Aug.  5  issue. 

Refractories 

Magnesite   Brick — $56   per  net   ton. 

Magnesite  Cement  —  $35@$40  per 
ton. 

Silica  Brick— $33@$41  per  1,000, 
f.o.b.  shipping  points. 

Bauxite  Brick,  Chrome  Brick,  Chrome 
Cement,  Firebrick,  and  Zirkite  are  un- 
changed from  the  prices  appearing  in 
the   issue   of  Aug.   5. 

The  Iron  Trade 
Pittsburgh,  Aug.  8,  1922 

Production  of  pig  iron  and  steel  has 
decreased  farther,  as  a  result  of  fuel 
conditions,  and  in  all  probability  will 
continue  decreasing  for  two  or  three 
weeks  after  the  coal  strike  is  formally 
settled.  Mills  and  byproduct  coke 
plants  are  exhausting  their  stocks,  and 
little  coal  will  go  to  the  iron  and  stee! 
industry  until  more  important  con- 
sumers are  supplied. 

There  is  no  direct  measure  of  the 
decrease  in  steel  consumption  caused  by 
scarcity  of  coal,  but  it  is  known  that 
some  consumers  have  instructed  mills 
to  cease  shipment.  The  quietness  in 
the  steel  market  and  the  small  volume 
of  demand  for  prompt  deliveries  indi- 
cate that  consumption  of  steel  Is 
nearly  if  not  quite  as  much  as 
production.  There  is  buying  of  prompt 
steel  at  premiums,  $2  to  $5  a  ton,  but 
no  large  tonnage. 

Pig  Iron — The  pig-iron  market  is 
now  one  of  small  lots  for  prompt  ship- 
ment, there  being  no  semblance  of  a 
forward  market  For  prompt,  we  quote 
at  $26  and  foundry  at  $'J7. 
Valley,  basic  being  nominal  at  $2.">,  the 
price    on    sale      aboul     ten    days    ago. 

Connellaville  Cuke — Demand  is  light 
and  la  practically  confined  to  foundries. 
Purnao  .  i:    foundry,   $15@ 

|16.60;    Connellaville  steam  coal. 
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The  Lucky  Tiger  Combination 
Gold  Mining  Co. 

Silver,  gold;  Mexico 

A  report  of  operations  of  the  Lucky  Tiger  Combinatidh 
Gold  Mining  Co.  for  1921  shows  a  net  profit  of  $959,172.76 
before  depletion,  according  to  the  following  profit  and  loss 
account  in  U.  S.  gold: 


General  expenses . 


Net  realizati- 
Lessdepreciatit 


Consolidated  net  profit 

Balance  sheet  as  of  Dec.  31,  1921,  follows: 

ASSETS 

Tigre  Mining  Co.,  S:  A.,  of  Mexico  stock  re- 
valuation of  original  nominal  value  ofient  in- 
capital  stock  as  determined  by  the  board 
of  directors  of  the  Luckv  Tiger-Comt.i- 
nation  Gold  Mining  Co..  May  10.  1909  $6,507,500  01 

Less  depletion 3. 780,694  8; 

Cosmos  Mine  investment 

Gilmore  lease 

Apache  Powder  Co.  stock 

Real  estate  and  residence.  Douglas.  Ariz 

Furniture  and  fixture 

Cash 

United  States  securities 

Notes  receivable 

Accounts  receivable 

Interest  accrued 

Development  sinking  fund 

Due  from  the  Tigre  Mining  Co  ,  s  A 

Deferred  charges 


power  supplied  by  the  Government  of  New  Zealand  in  pur- 
suance of  the  terms  of  purchase  of  the  Hora  Hora  undsr- 
taking  and  included  in  the  power  costs  of  the  different 
departments  was  £10,625,  making  a  total  of  £385,264  12s.  Id. 
The  expenditure  in  New  Zealand  and  London,  inc'uding 
development  work  at  the  mine,  amounted  to  £278,670  16s. 
4d.,  leaving  a  balance  of  £106,593  15s.  9d.  The  above  sum, 
added  to  the  balance  of  £14,159  7s.  5d.  brought  forward 
from  the  preceding  accounts,  makes  a  total  of  £120,753 
3s.  2d. 

Two  quarterly  dividends  of  6d.  each,  and  one  half-yearly 
of  Is.,  free  of  tax,  were  paid  on  March  1,  June  1,  and  Dec.  1, 
amounting  to  £49,590  14s.,  equal  to  a  distribution  of  2s. 
per  share,  or  20  per  cent  on  the  reduced  capital  of  the 
company,  free  of  tax.  The  heavy  sum  of  £46.140  8s.  2d. 
has  been  reserved  for  income  tax  and  corporation  profits 
tax  in  London  and  New  Zealand  for  the  year  1921.  The 
sum  of  £14,138  has  been  written  off  for  depreciation  on 
plant  and  machinery. 

After  all  appropriations  the  balance  remaining  to  the 
credit  of  revenue  account  at  Dec.  31  was  £10,884  Is.,  which 
the  directors  recommend  should  be  carried  forward. 


$2,726,805  10 

2,972  60 

I  00 

6,000  02 

8.932  42 

350  0g 

55,412  50 

1.1 10,000  00 

27,500  00 

847  17 

22,239.81 

390,506  76 

1.148  15 

3.051  50 


St.  John  Del  Rey  Mining  Company,  Ltd. 

Gold;    Brazil 

A  report  of  operations  of  St.  John  Del  Rey  Mining  Co., 
Ltd.,  for  the  fiscal  year  beginning  March  1,  1921,  shows  a 
profit  of  £257,224.  Production  amounted  to  169,234  tons, 
of  which  167,200  were  milled,  yielding  121,811.4  oz.  of  gold, 
and  silver  to  the  value  of  £4,750.     Operating  results  follow: 

Morro  Velho  gold     ...  £520,044 


Premium  realized  on  sale  of  gold . 


)ue  to  stockholders: 
Capital  stock: 
Authorized. 
Less  unissued 

Realization: 

Balance.  Jan.  I.  1921 

Realized  during  year  ended  Dec.  3 1 


LIABILITIES 


$4,355,767.  06        Less  government  duties  and  transport  charges 

Working  cost  in  Brazil 

Developments  in  the  mine 

London  expenses 


£346,987 

13.722 
12.394 


Less  depletion  (Tigre  Mine).. 
Leaa  dividends  distributed 


Accounts  payable 

Drafts  outstanding 

Due  to  the  Tigre  Mining  Co  .S  A 

Reserve  for  State  of  taxes 


(11,600.644 

IS 

8,227,830 

II 

$3,372,814 

27 

2.862 

Do 

13.942 

41 

965.946 

116 

202 

26 

$4,355,767  06 

Production  amounted  to  75,243  tons  of  ore,  assaying  0.21 
oz.  gold,  9.3  oz.  silver,  0.38  per  cent  copper,  and  1.23  per 
cent  lead.  Cost  per  ton  was  $1.85  for  development;  $3.26 
mining;  $3.15  milling;  $0.89  general;  and  $7.31  marketing; 
total  $16.46. 

The  Waihi  Gold  Mining  Co.,  Ltd. 

Gold;  New  Zealand 

A  report  of  operations  of  the  Waihi  Gold  Mining  Co.,  Ltd., 
tor  1921  states  that  during  the  year  164,042  tons  (of  2,000 
lb.  dry  weight)  was  treated.  The  gold  and  silver  sold 
realized  £307,972  6s.  I0d.  In  addition  a  special  cleanup  of 
Jl%nc ffinery  Produced  £40,322  6s.  5d.  Interest  (including 
±4,dUb  Os.  2d.  income  tax  deducted  therefrom)  and  sundry 
receipts  amounted  to  £26,344  18s.   lOd.     The  value  of  the 


Amount  brought  forward  from  last  account .  . 

Interim  dividends  on  the  preference  and  ordinary  shares, 
paid  Dec.  15,  1921 

Proposed  final  dividends  on  preference  and  ordinary 
shares,  payable  June  30,  1922,  making  10  per  cent  per 
annum,  free  of  tax,  upon  the  10  per  cent  preference 
shares,  and  10  per  cent  per  annum,  less  tax,  upon  the 
ordinary  shares 

Proposed  bonus  of  Is.  per  share  on  ordinary  shares  for  the 
year  ended  Feb.  28,  1922 

Balance  of  income  tax  and  corporation  profits  tax 


Transferred  to  capital  works  account . 

Transferred  to  reserve  fund 

Balance  carried  forward 


£70,00) 
30,000 
40,671 


The  tonnage  crushed,  though  below  the  average,  shows 
an  advance  of  21,400  tons  over  that  of  1920-21.  Comparison 
with  the  figures  of  the  preceding  years  shows  a  decrease 
of  £5,453  in  the  premium  obtained,  but  a  satisfactory 
increase  of  £101,691  in  the  amount  of  bullion,  the  gold 
being  taken  at  its  par  value. 

This  improvement  was  due  partly  to  the  larger  tonnage 
and  partly  to  the  rise  in  the  yield  of  the  mineral,  which 
was  62s.  9Jd.  per  ton  at  par  value  as  compared  with  57s. 
7?d.  in  1920-21.  The  company  had  also  the  advantage 
during  the  year  of  an  unusually  low  exchange,  which  aver 
aged  for  its  drafts  7.87d.,  the  rate  for  the  preceding  year 
being  13.17d. 
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New  York  &  Honduras  Rosario  Mining  Co. 

Gold;  Honduras 
A  report  of  operations  of  New  York  &  Honduras  Rosario 
for   1921   shows   a   deficit  of  $184,420.64   according   to  the 
following  income  profit  and  loss  statement: 

Production  of  gold  and  silver..      *4«"c!S' J!i 

Less  freight  and  expenses  on  bullion 22.S44.6I 

Operating  income «,«  71*111      *444'01141 

Operating  expenses *;55"ZIX"  11 

Non-operating  expenses 182.646.  1 1 


Other  deductions 3U.3UZ.vi> 

Net  loss  for  year $110.8*8.44 

*Pae^.nrrramffl: ***.»'■  » 

Fire  and  transit  insurance 6,978.03  75157   in 


Deficit  for  vear  carried  to  surplus $184,420.64 

Surplus:  Jan.  I,  1921 $1,403,204.39 

Additions- 
Canceling    reserve    for    exchange 

fluctuation  $129,993.25 

Increasing  value  of  Liberty  bonds 

to  market.  Pec. 31, 1921...  .  24.898.81 

Adjustine    reserve   for   depletion, 

prir  years  ...         439,667.43 

Adjustment  of  sundry  accounts.    .  3.183.14 


$597,742  63 
$60,000.00 


Deductions: 

Drvidenda  paid  during  1921.. 
Increasing    reserve    for     Federal 

income  and  profits  taxes,  prior 

yrars    $150,000.00 

$210,000.00 


387,742.63 


$1,790,947.02 
8urplus— Dec.  31,  1921 $1,606,526.38 

Balance  sheet  as  of  Dec.  31,  1921,  is  as  follows: 

ASSETS 
Permanent : 

Mines,  real  estate  and  concessions       $3,000,000.00 

Plant,  building*,  machinery  and  equipment   ...    .    $1,232,054.55 

Less  depreciation 6 1 5. 1 62 .  00 

616,892.55 


Current: 

Cash     $32,458  52 

Call  loans  receivable  plus  in'ereet 251.111    09 

Bullion  on  hand  at  mine,  at  mnikct    1.144   54 

Brol.cn  ore  hi  slopes  and  mill  bins  at  cost .    114.217   38 

Materials  and  supplies  at  cost                    308.464    II 

U.S.  securities  at  market,  plus  interest      ...  333.432   19 

Foreiitr.  Onernment  bonds  at  cost,  plus  interest..  25,176.37 

Domestic  tailrnad  bonds  ai  cost,  plus  interest.    .  .  49,876.50 

Sundry  accounts  receivable                         60.49 


$3,616,892.55 


Other  assets: 

Investments  in  stocks  of  other  companies. 
Advances  to  other  companies  less  reserve. 

Miscellaneous  accounts  receivable 

Claims  receivable 


51.853.00 
59,888.13 
6.571.44 
7,016.75 


Deferred  charges: 

Prepaid  insurance,  taxes  and  expenses. 


Onmol 

Drafts  payable 
AmooaIi  payable 


LIARII  I  1  II  B 


Miscellaneous  deposits — Honduras 
s  taxes, 
pro   r  years  (estimated  1 


Movements  of  Ores  and  Metals  in  June 

Imports  and  exports  of  some  of  the  more  important 
meta's  and  ores  during  June,  1922,  with  comparative 
figures,  as  finally  revised,  for  June  of  1921,  as  compiled  by 
the  Bureau  of  Foreign  and  Domestic  Commerce,  are  as 
follows : 


1,115,941.19 


125,329  32 

53,156.39 

4,911,319.45 


Reserves: 

Mine  f.rc  insurance 
Transit  insurance 


$27,708  89 

2.527. 62 

Depletion  of  mines 1,056,169.36 

Capital  stock: 

1 -I  and  issued:  200.000  shares 
Parv,l„e»l0,.  $2,000,000  00 

Banna 

"-    rai"'iinn   ,,..23.198 .IB 

F-nved  483.328  20 


IMPORTS,  JUNE   l"2l  AND   1922 
In  Pounds,  Unless  Otherwise  Stated 


June,  1921      jMne,  1922 


Antimony  matte,  regulus  or  metal 3,367,600 

Copper 

Ore,  contents 3,996.171 

Concentrates,  contents 34, 317 

Matte  and  regiilus.  contents 1,098,577 

Imp  rted  from,  in  part 

Spain 270.407 

Canada 383.737 

Mexico 340,712 

Chile 3,200.931 

Peru                 81.176 

l"nrefined.  black  and  blister 12,531.637 

Refined,  in  bars  and  plates 2,8 1 2,467 

Old,  forremanufacture 59,432 

Composition  metal,  copper  chief  value 434,450 

Lead 

Ore,  contents 688.585 

Bullion,  contents 5,581,766 

Imported  from,  in  part 

Canada 227,583 

Mexico 5,775.272 

Other  countries 267,496 

Pigs,  barsandold 17,442,890 

Manganese  ore,  long  tons 17,169 

Imported  from,  in  part 

Cuba,  long  tons 

Brazil,  long  tons 9,600 

British  India,  long  tons 7.560 

Tungsten  ore,  long  tons 216 

Pyrites,  lone  tons '  17.861 

Imported  from 

Spain,  long  tons 17.861 

Canada,  long  tons 

Tin  ore,  long  tons 1.891 

Tin  bars,  blocks  and  pigs 4.133,450 

Imported  from,  in  part 

Cnited  Kingdom    1.098.846 

British  Straits  Settlements 2,644,643 

Dutch  East  Indies 

Australia >6,000 

Ore,  contents 268,387 

Imported  from 

Mexico 2to'7nl 

Cana.la           '»■"' 

Blocks,  or  pigs,  and  old 6.'03 


EXPORTS  OF  COPPER.  LEAD  AND  ZINC 
In  Pounds 


1,086.405  87 


5)9.120 

1,858,839 
.930.425 
1,386,616 

274.000 

519.293 

135.559 

1,214,393 

67,365 

1,596.714 

r,473.805 

848,186 


1.295 

3.531.053 

7.839 

17.956 


280 
9,414 
9.414 


887 
12.552.329 

1.626.395 

10.048.657 

851.523 

22.400 

143.777 
143.777 
37.500 


Copper 


.  concentrates,  matte  and  regulus 
Unrefined,  black  and  blister 

Refined,  in  ingots  and  b(M.  48, 

I  xpnrted  to,  m  part 
Belgium 


iny 
I  tali 

Netherlands 
I  our, I  Kingdom 

Japan 

Comp 

Pipes  and  tubes 

Plates  and  she.  1- 

\\  r. .  . . . ,  pi  In  ulated 

I.ead 

Pigs  and  bars 

Prodi I  from  forejksi    ' 

1 


Cana.la 


Bpel 


I  ir,.m  domestic  ..re 
i  from  foreign  ore 
I  10 

1  Kingdom 
Canada 


Production  amounted  to  43,920  dry  tons,  milled,  yielding 
657,260  oz.  silver  and  3,325  07.  gold  from  Jan.  1  to  April 
22,  1921,  when  operations  were  stopped. 


tithe 


lime,  1921 

June.  1922 

6.832 

525 

8.790,746 

58,732,141 

1.794.449 

3.011.418 

7.310.557 

ll.2S0.27O 

2.709.637 

14,144.238 

278.526 

2.658,659 

4.289.230 

2.826,296 

10,319.933 

i  628,000 

1.220.658 

631 

4.592 

211.370 

129.523 

97.398 

159.561 

160.128 

1,310,21) 

978.781 

63.059 

116. 932 

2.800.204 

684.107 

392.7)7 

74.892 

♦  48.115 

310 

2.498 

2,800,000 

I51.M7 

861,852 

201. J28 

9,208.199 

1)6,000 

650.008 

1.948.913 

4,166.'>26 

(,7.012 

le.i.314 

69,031 

71.515 

266.951 

113,710 

1.008.064 

2.024.504 

318.41)4 

57VI74 

August  12,  1922 
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Mining  Stocks 


Week  Ended  Aug.  5,  1922 


Ahmeek 

Alaska-Br.  Col.  new, 

Allouez 

Anaconda. 

Arcadian  Consol 

Ariz.  Com'l 

Big  Ledge 

Bingham    Mines 
Calumet   Ac  .\r:z<  ma. 
Calumet   4  Hecla.    .  . 
Canada    I 
Centennial. 
Cerro  de  Pasco ...... 

Chile  Copper 

Chino  .. 

Columbus  RcxalL... 

Con.   Ariz   ik, 

Con.  Copper  Mines.. 

Copper  Range 

Crystal   Copper 

Davis- Palv 

East  Butte. 

First  National 

Franklin 

Gadsden  Copper. .  .  . 

Granby  Consol 

-Cananea 


Boston 

N.  V.  Curb 
Boston 
New  York 
Boston 

Bi  -t.  11 
NY.  Curb 


Hiah 
::opper 

64 

2i 

t26 

531 

»1 


ork. 


Ha 

Howe  Sound 

Inspiration  Consol.   . 

Iron  Cap 

Isle  Royale 

Kennecott 

Keweenaw 

Lake  Copper 

La  Salle 

Magma  Copper 

Majestic 

Mason  Valley  .... 
Mass.  Consolidated. 
Miami  Copper 

Michigan 

Mohawk 

Mother  Lode  Cos. 
Nevada  Consul 

New  Cornelia 

North  Butte 

North  Lake 

Ohio  Copper 

Old  Domini,. ii 
Osceola 

Phelps  Dodge 

Quincy 

Ray  Consolidated 

Ray  Hercules  . 

St.  Mary's  Min.  L.I.. 

Seneca  Copper 

Shannon 

Sfaattuck   .Arizona..  .  . 

South   Lake   

Superior  &  Boston... 
Tenn.  C.  &  C.  cfs. 
Tuolumne 
United  Verde  Ex. . 

Utah  Consol 

Utah  Copper 

Utah  Metal  *  T 

Victoria 

Winona 

Wolverine 


Bosto 
Bo 


Boston  Curb 
Boston 

Boston 

New  York 

Boston 

Boston 

N.  Y.  Curb 

New  York 

Boston 

Boston 

Boston 

N.  Y.  Curb 

Boston 

Boston 

Open  Mar. 

Boston 

New  York 

N.  V    Curb 

Boston 

Boston 

Boston 

New  York 

Boston 

Boston 

New  York 

Boston 

Boston  Curb 

Boston 

New  Y'ork 

Boston 


63! 
2) 

t25 


64     Sept. 
25 
25)    Mar. 
5  3'.   Nov. 

3}   .... 
8j  Oct. 


*ll 


N.  Y.  Curb 
Boston 
New  York 
New  York 
New  Y.  rk 
Sail  Lake 
N.  Y.  Curb 
N.  V   Curb 
Boston 
Boston  Cuili 

Boston 
Boston  Curb 
Boston 
Boston  Curb 
New   Y,  rk 
New  York 
Boston 
N    Y.  I  orb 
New  York 
Boston  Curb 
Boston 
New  York 
Boston 


14)      I  4 

61  60  60,'   June 

287       275       287     Aug 


■I".  (J 
'22.  Q 
'22,  Q 


221 


91 

<?: 
2H 
29j 

•295 


44J       42j       421  Ma 


7;    Mar 

10;    Dec. 
'60     Feb. 


'20,  Q 
■18.  Q 

'22,  Q 


'20,  Q 
'19,  A 


10) 

31 


t2 

27! 
t*!0 


31 
29] 

IJ 
611 
I0> 


►10 


t*5 
H 
'! 

29| 
I) 

60) 
91 

16; 


85 

30  May  ' 
30|    Nov. 

U)      ... 

3  Jan. ' 
401  Oct.  V 

7  Sept. 
25  Sept. 
36     Dec.  ' 


1}    

27}  Jan. ' I 


II    

3!    Nov 
29J    May 


'l 

6 1  July 

9J  June 

17  Sept. 

I 'J'.  Maj 

12}  Oct. 

1  ... 


'22.  Q 
22,  I 
'20,  Q 
'22.  K 
18.  Q 


251  25! 

36!  35 

tl 75  tl60 

43!  43 

16!  16! 

U  H 


46 


46 


25}  Dec.  '18.  Q 
36  June  '20,  Q 
.  .  .  July.  '22.  Q 
43!  Mar.  '20.  Q 
16!    Dec.  '20.  Q 

46*  Apr!  '22.  K 


10  9! 

tl!  t*85 

If  I! 

I0J  10! 

*74  *70 

28  271 

2}  2', 


Internat.  Nickel 

Internat.  Nickel,  pfd 


NICKEL-COPPER 


N-'-tional  Lead 

National  Lead,  pfd.. 
St.  Jostoh  Lead.... 


t83 
LEAD 


New  York 
New  York 
New  Y'ork 


I  7!    Mar.  '19, 
831  Aug.  '22,  Q 


101?  June'22.Q 
I  III  Jure '22 Q. 
151  June'22.  Q 


New  Idria Boston 


QUICKSILVER 


Am.  Z.  L.  48 New  York 

Rm.'.  Z^L'AS  *fd  N<"»  York 

Butte  C.4Z.....    .  New  York 

Butte  &  Superior..     .  New  York 

Callahan  Zn-Ld  . .  New  York 

New- Jersey  Zn N.  Y.  Curb 

Yellov-  Pine Los  Angeles 

/Cents  per  share.  tBid 
Monthly.    K.  Irregul 


ZINC 

I8J 


8i 
I44J 
*55 


1  7* 


6* 

29; 


0.25 
0  50 
5   00 


0.371 
005 

I    00 

025 
0  50 
0   15 


0  05 

i  no 

0  25 
0  50 
0.50 


0  25 
0  25 
0  25 


I   00 

0  50 
1.00 

1  00 
0  25 

2.00 


80     Nov. 

'17,  Q 

0.25 

10     Jan. 
1 

20,  Q 

0  25 

1}    .... 

101  May 

•18.  I 

1   00 

74      Mav 

'13, 

0.  10 

271  Aug. 

'22.  Q 

0  25 

2J  Sept. 

'18. 

0.25 

64!   June 

•22,  Q 

0.50 

1  A  Dec. 

17, 

0.30 

1    50 
1.75 

0.25 


175  May '20, 
4  5     Nov. '20,  Q 

7!  June  '18. 
30!  Sept.  '20, 
8     Dec.  '20,  Q 
44J  May  '22,  Q 

„       -.,.,       J55     Sept.  '20,  Q         u.uj 

.asked.     Q,   Quarterly.     SA,  Semi-annually.   M 

_  — — — —JaL    X,  Includes  extra. 

Co Ts^LaTe*  SwkC<rrKVh"ami^0DuB'  Wills;  Spokane,  Pohlman  Investment 
marc*  aid  Oil -Colo^H  asdM'nm,?  Exchange.  Los  Angeles,  Chamber  of  Com- 
ui.roe  ana  un.  Colorado  Spnngs.  The  Financial  Press,  N.  Y. 


1.00 
1.50 
0.50 
1.25 
0.50 
2.00 
0  03 


Stock 


Exch. 


Alaska  Gold New  York 

Alaska  Juneau New  York 

Atlas Toronto 

Carson  Hill New  York 

Cresson  Consol.  G..  .  N.  Y.  Curb 

Dome  Mines New  York 

Fbrence   Goldfield...  N.  Y.  Curb 

G  )1  len   Cycle. .  .  Colo.  Springs 

Gjtdfieli    Consol...  N.  Y.  Curb 

Gordon  Murray  Toronto 

Bollinger   Consol Toronto 

Homestake  Mining..  New  York 

Keora Toronto 

Kirkland   Lake Toronto 


Hi6h 
GOLD 

,   II 

*24} 

10! 


2  AJuly'22,  Q,x  $0   10 
il     July '22,  Q  .50 


10.25     9  45    10   15 


July  '22. 
July  '22,  M 


Lake  Sho 
Mclntyre-  Porcupine. 
Porcupine  Crown. . .  . 
Porcupine  V.  N.  T... 

Portland 

Schumacher 

Silver  Pick      . 

Teck   Hughes      

Tom  Heed 

Unite  1  Eastern 

Vindicator  Consol. .  . 
White  Caps  Mining.. 
Wright-Hargreaves. . 
Yukon  Gold 


Toronto 
Toronto 
Toronto 
Toronto 
Colo.  Springs 
Toronto 
N.  Y.  Curb 
Toronto 
Los  Angeles 
N.  Y.  Curb 
Colo.  Springs 
N.  V.  Curb 
Toronto 
N.  Y.  Curb 


*755     *74!      "75 


«93       *56       *85     Dee    '19. 

i :;,     i  A     i]  Juiv  '22,  q 

•41        *4;        *4I   .Ian.  '20,  Q 

*8  *5  *5        

3  00     2   75      2  85     July  '22, 


*95 


95     Ju 


New  Y'ork 


SILVER 


1.00 
5i 
71 


Batopilas  Mining 

Beaver  Consol Toronto 

Coniagas. Toronto 

Crown  Reserve Toronto 

Kerr  Lake N.  Y.  Curb 

La  Rose Toronto 

McKinley-Dar.-Sav..  Toronto 

Mining  Corp.  Can...  Toronto 

Xipissing N.  Y.  Curb 

'  intario  Silver New  Y'ork 

Ophir  Silver     . .        .  N.  Y.  Curb 

Temiskaming. .  .  .  .  .  .  Toronto  *32        *30 

Trethewey Torouto  *5         *4} 

GOLD     AND    SILVER 

Boston  &  Montana.. .  N.  Y.  Curb  *2I        *I8       " 

Cash  Boy N.  Y.  Curb  *7  *7 

Dolores  Esperanza...  N.  \' .  Curb 

El  Salvador N.  Y.  Curb 

Jim  Butler N.  Y.  Curb 

Jumbo   Extension...  .  N.  Y.  Curb 

MacNamara  M.4M.  N.  Y.  Curb 

Tonopah  Belmont..  N.  Y.  Curl. 

Tonopah  Divide N.  Y.  Curb 


Dec. 


*20 

1,00 

51 


2; 


07,1 
ill     May  '20.  K 
1.30     Mav'2I.Q 
"►21     Jam  '17, 

3»  July  '22,  Q 

*27     Apr.  '22, 

*20     Oct.  '20,  Q 

I    00     Sept.  '20,  Q 

5!  July  '22,  Q,  X 

'19.  Q 


12     Jan. 
31     Jan. 


'12. 


0  02 
0  05 
0.03 


0  02 
0.15 
0  01 


0.12} 
0  03 
0.  12! 
0  05 
0.  12} 
0  10 
0.03 
0.12} 
0  30 
0.50 
0.10 
0.04 
0.05 


If 


Tonopah  Extension.. 
Tonopah  Mining.  .  . 
West  End  Consol.... 


N.  Y. 
N.  Y. 
N.  Y. 


II 


Caled. 

Cardiff  M.  &  M Salt  Lake 

Chief  Consol Boston  Curb 

Cons  il.   M.  &  S    .       .  Montreal 

Daly   Mining Salt  Lake 

Daly-West Boston 

Eagle  &   Blue  Bell. .  .  Boston  Curb 

Electric   Point Spokane 

Federal   M.  &  S.    . . .  New  York 

Federal  M.  &  S.  pfd.  New  York 

Fbrence   Silver Spokane 

Grand  Central. .  Salt  Lake 

Hecla    Mining N.  Y.  Curb 

Blossom  Con 


Curb 

Curb 

Curb 

SILVER-LEAD 

Curb 


*75 


t*65 
65 


t*60 
6i 


Judge  M.&S Salt  Lake         2.75     2.75     2  75 

Marsh  Mines N.  Y.  Curb         *I5       *I4       *I5 

Prince  Consol...  Salt  Lake                *7J        *7          *7 

Rambler-Cariboo....  Spokane                 *5          *4!        »4 

Rex  Consol N.  Y.  Curb           *8         *7          *7 

Standarl  Silver-Ld..  N.  Y.  Curb         *I8       «I8       *I8 

Stewart  Mines N.  Y'.  Curb           *7         *6         *7 

Tamarack-Custer Spokane 

Tintic  Standard Salt  Lake 

Utah  Apex Boston 

Wilbert  Mining N.  Y.  Curb 


3.40     3.30 

2.02!    I    97! 

21  21 


VANADIUM 

Vanadium  Corp New  Y'ork  51}       4 


*6     Aug.  '18,  SA  0.07 

*4     June  '16,  0.05 

*8     Mav  '10,  0  02} 

lfSJuly'22,  Q  0.05 

69  

I  HJuly '22,  Q  0.05 

II  Apr.  '22.SA.X  0.07} 
I)  June'22,  SA  0.05 

Jan. '21,  M  0.01 
0  15 
0.05 
0.62} 
0.10 
0.25 
0.05 
0.03 
1.50 
1.25 
0.01} 
0.01 
0.15 
0.02} 
0  12) 
0.02 
0.02} 
0.01 

0^05 
0.05 
0.04 
0.05 
0.25 
0  01 

1.00 


*70     Dec.  '20, 
5      May  '22,  Q 
251  Oct.  '20,  Q 
Julv  '20.  Q 
I !-     Dec.  '20,  Q 
2!   Apr.  '21.  K 
*5     Mav  '20,  SA 
15}  Jan"  '09, 
53;   June  '22,  Q 
*35     Apr.  '19, 
"61     Jan. '21,  K 
6?   June  '22.  1} 
'"     Apr.  '22,  Q 
Sept.  '20,  Q 
June  '21,1 
Nov.  '17, 
Feb.  "19, 


02!  Dec. 
2?  Nov 
>8     Nov. 


'17. 
•15. 
'21,  K 
•21, Q 
'20.  K 
'17, 

•21,  Q 


Corp Montreal  64  631 

Asbestos  Corp.  *pfd...     Montreal  ... 

SULPHUR 

Freeport,  Texas New  Y'ork  22}        20J 

Texas  Gulf New  Y'ork  48}        47! 


July  '22,  Q 
July  '22,  Q 


Amer.  Sm.  &  Ref.. 
Amer.  Sm.&  Ref.  pf. 
Am.  Sm.  Sec.  pf.  A. . 
U.  S.  Sm.  R.  &  M.  . 
U.S.  Sm.R.&  M.  pf.. 


MINING,  SMELTING  AND  REFINING 


York 
York 
New  York 
New  York 
New  York 


40; 

48; 


61  Mar. '21,  Q 
98>  June  '22  Q 
92!  July  '22,  Q 
42  Jan. '21,  Q 
48J  July  '22,  Q 


1.00 
I  .75 

1.50 

0.50 
.87} 
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Current  Prices  of  Mine 

RISE  AND  FALL  OF  THE  MARKET 
Advance — Blue  annealed  steel  sheets  up  12c.  in  Chicago; 
15c.  in  New  York  and  20c.  per  100  lb.  in  San  Francisco. 
Shapes  and  plates  advanced  10c.  at  Pittsburgh  mill;  15c.  per 
100  lb.  in  New  York  warehouses.  Slight  rise  in  hollow  tile 
due  to  fuel  shortage.  Yellow  pine  structural  timbers,  base 
size,  higher  in  Minneapolis  and  Birmingham;  fir  and  spruce 
up  in  Montreal.  Fire  hose,  2£-in.  coupled,  up  2Jc.  per  ft. 
Heavy  leather  belting  and  rawhide  lacing  discounts  reduced, 
following  rise  in  hides.  Raw  linseed  oil  up  lc.  in  New  York 
and  5c.  per  gal.  (5  bbl.  lots)  in  Chicago,  during  month. 

Declines — Cast-iron  pipe  down  50c.  in  Birmingham  and 
$1.40  per  ton  in  Chicago.  Pine  lumber  declined  $2  per  M  ft. 
in  Chicago;  fir  hemlock  and  spruce  lower  in  Denver.  Aver- 
age drop  of  Jc.  per  lb.  on  40@60  per  cent  gelatin  dynamite, 
throughout  the  country. 

SHEETS— Quotations  are  per  100  lb.  in  various  cities  from  warehouse  also  the 
base  auotations  from  mill: 

Pittsburgh,  San 

Large  St.                                   Fran-            New- 
Blue  Annealed              Mill  Lots  Louis         Chicago          cisco             York 

No    10                         J2  4(Kn$2  60  $3  621           $3  75           $4  35           $3.78 
Black 

No.  28                         .    3 .  I5«i    3  40  4  30               4   45              5   65             4.35 
Galvanized 

No.  28   4    I5(«    4.40  5.30               5.45             6.50              5.35 

STEEL  RAILS— The  Following  quotations  are  per  ton  f.o.b.  Pittsburgh  and 
Chicago  for  carload  or  larger  lots: 

. Pittsburgh . 

One 
Current   Year  Ago  Birmingham  Chicago 

Standard  beseemer  rails $40  00       $45  00  $40.00 

id  openbearth  rails 40  00        47.00         $40.00  40  00 

TRACK  Sl'PPLIES— The  following  prices  are  base  per  100  lb.  f.o.b.  Pittsburgh 
for  carload  lots,  together  with  the  warehouse  prices  at  the  places  named: 

Pittsburgh -^  San      Bir- 

One  Year  Fran-  ming- 

Current  Ago        Chicago  St.  Louis  cisco      ham 

rd  spikes.  r»-in. 

and  larger $2.25(32.35  $3  00       $2.55       $3.00     $4.10  $2  80 

Track  i  3  00(&3.50  4  00         3.65        4.25       5.10     3.80 

Standard  section  angle 

bars  2  40  2  75         2  40         3  00      4.00     3.00 

STRUCTURAL  MATERIAL— Following  are  base  prices  f.o.b.  mill.  Pittsburgh 
and  Birmingham  together  with  quotations  per  100  lb.  from  warehouses  at 
places  named: 

Bir- 
Pitta-        ming-  San 
burgh.        ham  New  St.  Chi-    Fran- 
Mill           Mill  York  Dallas      Louis  cago    cisco 
Beams,  3 to  1 5 in       $1   70(.i$l   80  $1   95  $2.83  $4  00     $2  57}  $2.68  $3.10 
Channel.  3  to  1 5  in.      I   70m     I   80     I   95  2  83  4.00       2  571  2  68     3.10 
Angles.  3  t.i  6  in.,  { 

in    thick                      I   70(.i     I   80     1   95  2  83  4  00       2  571  2.68     3.10 

I..-    I  in   and  larger     I    70(n     I   80      I    95  2   83  4   00        2   571  2   68      3.10 

Plates                             I    toe    I  80     I   95  2  83  4.00       2.57J  2.68     3.10 

WIRE  ROPE  -Discounts  from  list  price,  f.o.b    New  York  anrl  east  of  Missouri 
River,  on  regular  grades  of  bright  anrl  galvanised  areas  follows: 

Heroulef  red  strand,  all  constructions 30% 

Cast  steel  round  strand  r.  pe  32l% 

Galvanized  steel  rigging  and  guv  rope 17" 

Round  strand  iron  andiron  tUler  15% 

Plow  *'efl  round  strand  rope.  45% 

I  *teel  round  strand  rope 40% 

New  York     Cleveland     Chioago 
Drill  Rod  (from liat)  .     .       55c/  60%  55%  50% 

WROI  CHI  PIPV  I!.'  following  discounts  arc  to  jobbers  for  carload  lots  on  the 
latest  Pittsburgh  basing  card: 

Steal  Iron 

Inches       Black       Galv.       Inches      Black       Galv. 
Bl    I  I  WELD—  I  i"  1  71  581       1  to  I)         44)  29! 

LAP  WEI  i.  68  55)     21  to  6  421  291 

STEEL  PIPE  i    places  on I  the  following  discounts 

f'«r  hoi 

Black . 

'     rk      Chicago 
21  to  6  in   l»p  welded      .        61% 59','  .. 

i   ssl    IRONPIPl  'ig  are  prices  per  net  ton  for  carload  lots: 

""•  San    Fran 

Current      Year  Ago  Binning! t  I. 

1   .st         |»  10 148  30         137.00        $45  20      $39  70      $51.00 

New  York    Cleveland   Chicago 
.'  pressed.  s.|  ,|ier  10011.  "iT  I:  -  J2   Nil  »)    50  $4   00 

I  punched.  s.|     p.T  Minn     '  ■;!  list   2,00 

New 
M\<  nisi  iitii.TS  land         Chicago 

Hand  l|tli„   up  to  I  2  in  l]| 

i.-v  nuts.  25  %     13  90  net       

HOLLOW    III!      Prl  r  hollow  build- 

ing tile 

Perth 

\uil..,v 

. 

4il2xl2..       $01112       $0   1212  ($0  0741     $0   in     $n  H6i>  $n   ins 

llP     12  U67  1642  I     11190  OS 

«zl2  i  III         I    1900  I"  12  244     $0  17890 


Materials  and  Supplies 


4x4-6  and  8      

Wholesale  pruts  to  dealers  of  long  I. 
City,  delivered  from  lighters  or  ca 


6-8  and 
1 2  Ft 

$28  00 
28  00 
28  00 


0  10x10 
o  12x12 
r  Cities 


20  Ft 
and  Cndi 

$38  00 


I  common,  in  carload  lots  t..  dealers 

,  $2  per  M.  ft.  additional. 

10-I6-I8and  22  and 

20  Ft.  24  Ft. 

$11   00         $31.00 

31.00  31   00 

31   06  32  00 

.•  pine.    To  contractors 

$5  additional. 

York .       . Chicag. 

22-24  20  Ft. 

and   Unde 

$41    50 

44  00 

47  00 


25  to  32  Ft. 
$33.00 

34  00 

35  00 
i  New  York 


$39,00 
42  00 
45  00 


Minneapolis 46  00 

Kansas  City 41 .  25 

Birmingham 28  00 


-8  x8-In    i  20  Ft.  and  I'nder 


$38  00 
39.00 
50  00 


20  1 


Fi 
$39  00 
50  00 
50  00 
36  25 
41  00 
44  00 


35  00 

36  25 

40  00 


NAILS — The  following  quotations  are  per  keg  from  warehouse: 
Pittsburgh.  San 

Mill         fhlcauo  Francisco    Dallas 
Wire  $2.40«i  $2  50  $3    10       $3.90       $5.00 

Cut 2  25  5  50         5.6-5         7.75 


St.        Mon- 

Louis         t  real 

$3  25       $4  95 

5.00 


PORTLAND  CEMENT— Prices  to  contractors  per  bbl.  in  carload  lots  u-ith„ut 
bans.    Cash  discount  not  deducted. 

Current      One  Month  Ago     One   Y'car   Ago 
NewYork,  del.  by  truck    .  .  $2   40<<i  $2   50  $2.  40@2   50  $2.80 

Chicago,  f.o.b 2  05  2  05  2.17 

Cleveland,  f.o.b 2.31  231  2.43 

LIME — Warehouse  prices: 

Hydrated,  per  Ton       Lunip.perBarrel280-lb.net 
Finishing  Common      Finishing        Common 

NewYork $I5.80(oi$I6    17     $13.11  $3.  631   $2.  75(ri  $3.  Ml 

San  Francisco 22.00  16.00  1 180-lb  net)  1 .  75 


LINSEED  OIL— These  prices  i 


Raw  in  barrel  1 5  bbl.  lots) . 


?  per  gallon: 

One  One 

Current       Year  Ago  Current    Year  Ago 
$0.91            $0  80         $1.01  $0  75 


WHITE  AND  RED  LEAD— Base  price  i 


. White 

Current    Yr     Ago 
Dry  Dry 


Drv 
12  50 
12  75 


In  Oil 
14  00 
14.25 


Drv 
13  00 
13.25 


In  Oil 
14  50 
14.75 


In  Oil 
12  50 
12  75 


In  Oil 
13.00 
13.25 


HOSE— 

Underwriters'  2J- 

Air 

First  Grade 
i-in.  3  ply  per  ft $031 


.  ooupled 


Seen.!  tirade 
$0  22! 


RUBBER  BELTING— The  foil 

rubber  and  duck  belting: 
Competition    60-10-5 


ing  discounts  from  list  apply  to  tramn.issi.  n 
Best  grade  60-5rf 


LEATHER  BELTING— List  price  per  ply, 
Grade 

Medium 

Heavy 


.  wide,  per  lin.  ft   $2  88 

Discount    from    Hs 

40— sn 

30—  y. 


|  For  cut.  best  grade,  50-5%,  2nd  grade,   55-Sej. 
RAWHIDE  LACING  {  For  laoes  in  sides,  best,  45c  persq.fi  :  2nd.  43c. 
I  Semi-tanned:   cut.    45-5',;   sides,    47c    per  sq  ft 

PACKING      Prices  per  pound : 

Rubber  and  duck  for  low-pressur.  steam,  1  in $0  90 

Rubber  sheet  ........  -45 

[lubber  sheet    wire  insertion  .70 

MANILA  ROPE— Per  lb.,  i-in 

Atlanta 10.20J  New  Orleans $0I7J 

Neil    \     rl.  17  I ,os  Angeles .  I6| 

Chicago  19  Seattle  ■  ■» 


COTTON  WASTE  -The  f 


;  potjndf 

New  York     Cleveland    I 
7  501..  10  00       12  00        M   25 
9  00         9  00  8  00 


EXPLOSIVES     Prioaapa  imite  in  small  lots: 


New  York 

Mill  11.  -qiol  s 
I  loiv.'l 

Cincinnati 
8aU   I  ral.ci-.-  . 


$0    2900 

vii   1200 

177. 

2075 

175 

.195 

2350 

255 

215 

111)1  M  ION    (IMS      Ml 


,    ,    Y„rk  unless  otherwise 

tout  I0*al  bbla..*roai  ».ighi5oplb. 

'30-0  940  «n  "   -S 

Pine  oil,  pure,  deal  diet  <•"•  ■" 

Pine  tar  oil,  r«i.,ep«r   I  025-1   0)  .„     g"'  *» 

15  tank  oars  f.o.b  JaokaonTule, 


I'M 


gal 


»i 
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Industrial  notes 


The  Do  and  Don't  of  Loading 
Dynamite 

Methods  of  correct  loading  of  dyna- 
mite, showing  the  most  efficient  man- 
ner ot  preparing  the  explosive  for  work, 


together  with  illustrations  of  certain  in- 
correct practices  which  are  actually  in 
use,  are  pointed  out  in  a  set  of  instruc- 
tions just  prepared  by  Arthur  LaMotte, 
chief  of  the  Technical  Bureau  of  E.  I. 
du  Pont  de  Nemours  &  Co. 

In  large  blasting  operations,  it  is 
extremely  important  that  special  atten- 
tion be  given  to  the  preparation  of  the 
detonator  for  the  explosive  charges.  A 
misfire  in  such  operations  is  a  serious 
and    dangerous   matter.     Although    the 


subject  of  loading  dynamite  cartridges 
has  been  given  attention  for  years,  it 
has  been  found  that  some  explosive 
users  continue  to  use  incorrect  methods, 
thus  not  only  creating  what  may  de- 
velop into  dangerous  conditions,  but  ac- 
tually losing  money  by  the  failure  to 
get  the  most  efficient  results  from  the 
use  of  dynamite. 

In  the  accompanying  illustrations  are 
shown  six  wrong  ways  of  loading  dyna- 
mite and  two  right  ways. 


SIX  INCORRECT  METHODS  OF  LOADING  DYNAMITE  (ILLUSTRATED  BY  THE  FIRST  SIX  LINE 

CUTS)  AND  TWO  WAYS  OF    LOADING  THAT  HAVE  SHOWN  THE  MAXIMUM  OF  RESULTS 

AND  ECONOMY  (IN  LOWER  RIGHT-HAND  CORNER  OF  THE  PAGE) 


• 


% 


,  BLASTING 
CAP 


PRIMER    AT 
BOTTOM   OF  CHARGE 

The  cap  with  fuse  should 
XOT  be  placed  at  the  bottom 
of  the  hole  like  this,  as  the 
side  spit  of  the  fuse  would  be 
likely  to  set  fire  to  the 
dynamite. 


■  BLASTING 
CAP 


tPXNAMlTE 


NO  TAMPING. 
iPRltT.ES   IN  CORRECT 
POSITION) 

This  kind  of  loading,  without 
f"n,ping.  is  expensive  rind  in- 
rtftrient±  ax  the  top  cartridge 
"  asti  s  nlllsl  0f  its  force  blow- 
ing out  th-  hole.  The  Bureau 
of  Mines  repots  that  tamp- 
ing increases  the  effective- 
ness of  high  explosives  enor- 
mously. 


STAMPING 


-^DYNAMITE 


CAP  AT  BOTTOM  OF 
CHARGE     FUSE   IN 
DIRECT   CONTACT  WITH 
DYNAMITE 

This  is  bad  practice,  as  the 
cap  is  pointed  AWAY  from 
thr  charge  instead  of  toward 
it,  and  the  fust  is  also  lik>  hi 
to  set  fire  to  the  dynamitt 
before   th>    rap   explodes. 


FUSE—* 

a    p 


BLASTING 
CAP- 


■  STAMPING 


^-CARTRIDGES 

f  3LJT 

*~{po  NOT  SLIT 

IN  WET 

HOLE-b) 


If  the  holes  are  full  of  water 
the  cartridges  of  dynamite 
should  not  be  slit,  as  water 
affects  marly  every  kind  of 
dynamite  except  gelatin. 


-BLASTING 
CAP 


^DYNAMITE 


PRIMER  IN  CENTER 
OF    CHARGE 

Tin  middle  of  the  charge  is 
not  the  right  place  to  put  the 
primer  as  the  top  cartridge 
docs  not  receive  the  full  force 
of  the  cap  and  the  fuse  may 
ignite  the  powder  which 
touches  it. 


g  kTAHPING 


'DYNAMITE 


This  way,  with  the  cap  in  the 
top  of  the  TOP  cartridge, 
pointing  DO  -',  N  toward  the 
bulk  of  the  charge,  with  lots  of 
tamping  and  no  part  of  the  fuse 
touching  the  powder,  will  give 
you   a   perfect    shot   every   time. 


.  eTAMPING 


/  (-BLASTING 
CAP 


4>  DYNAMITE 


FUSE  LACED 
THROUGH  CARTRIDGE 

Lacing  the  fuse  through  the 
priming  cartridge  is  bad  prac- 
tice. It  nearly  always  lets 
the  fuse  side  spit  into  the 
dynamite. 


TAMPLtfG 


'ELECTRIC 
BLASTING 
CAP 


■  H  DYNAMITE 


If  you  fire  electrically,  you 
will  get  bes.  results  this  way, 
as  the  elec  ric  blasting  cap 
is  placed  so  cs  to  exert  its 
MAX/MUM  detonating  effect 
on  ALL  the  explosive  in  the 
charge. 
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INDUSTRIAL    NOTES 


Mine  Pumps 

Simplicity  of  Design,  Resistive  Prop- 
erties and  Uniformity  of  Metal,  and 
Proper  Care  Make  for  Long  Life. 

By  George  A.  Drysdale 

BECAUSE  of  the  severe  require- 
ments imposed,  manufacturers  are 
having  great  difficulty  in  producing 
satisfactory  mine  pumps.  Obstacles 
which  do  not  present  themselves  in 
pumps  for  ordinary  use  have  to  be  over- 
come in  producing  a  pump  that  will 
remain  in  good  working  cond.tion  for  a 
reasonable  period  of  time  in  a  mine.  A 
manufacturer  who  can  produce  a  pump 
that  will  satisfactorily  perform  its  func- 
tion for  a  longer  period  of  time  than 
a  competitor's  pump,  thus  eliminating 
the  heavy  renewal  expense  which  falls 
upon  the  buyer,  can  get  business  which 
covers  a  large  field. 

During  the  last  few  years,  individuals 
and  corporations,  including  the  U.  S. 
Bureau  of  Mines,  have  spent  a  great 
deal  of  money  and  time  in  experiment- 
ing to  produce  a  metal  or  metals  that 
will  withstand  the  corrosive  and  erosive 
act. on  of  mine  water.  The  majority 
cf  these  have  been  laboratory  tests; 
the  minority  have  been  conducted  under 
the  actual  working  conditions'.  The  re- 
sults obtained  in  the  former  instance 
are  always  questionable  when  applied 
to  the  latter  conditions,  as  these  work- 
ing tests  are  the  only  ones  that  can  be 
relied  upon. 

As  a  result  of  these  experiments  a 
few  metals  have  been  produced  that 
are  highly  resistant  to  the  attack  of 
mine  water.  But  when  such  metals  are 
made  up  into  pumps  and  installed  in 
mines,  new  difficulties  present  them- 
selves. We  often  hear  that  broad  as- 
sertion "the  pump  is  unsatisfactory; 
it  will  not  do  the  work."  In  many  in- 
stances we  will  have  to  look  beyond  the 
acid-resisting  properties  of  the  metal. 
One  of  the  main  reasons  for  these 
failures  is  that  the  acid-resisting  prop- 
erties are  depended  on  to  too  great  an 
extent,  and  other  highly  important  fea- 
tures ignored  in  perfecting  a  suitable 
and  satisfactory  pump  for  the  mining 
industries.  In  other  words,  the  re- 
sistance of  the  metal  to  acid  is  only 
one  of  the  many  reasons  for  a  pump 
be  ng  "good"  or  going  "bad." 

One  of  the  fundamental  principles 
involved  in  the  manufacture  of  a  satis- 
factory mine  pump  is  its  simplicity  of 
design.  In  other  words,  a  pump  that 
has  the  least  number  of  parts  that  will 
do  the  work  proves  the  best  pump  in 
the  long  run.  A  single-stage  centri- 
fugal pump  is  more  satisfactory  for 
such  working  conditions  as  are  found  in 
a  mine  than  a  multi-stage  pump.  In 
most  operations  it  is  moTi 
to  install  two  single-stage  pumps,  if 
required  to  perform  the  work,  than  one 
multi-stage  pump.  It  is  often  the  case 
that  a  multi-stage  pump  is  installed 
that  will  take  care  of  all  excess  water 
in  a  few  hours  and  then  remains  idle 
for  the  rest  of  the  (lay,  where  a  single- 
pump  could  do  the  work  satis- 
y,  in  a  longer  period  of  time  but 
wi*h    more   durability. 

It    is    reasonable    to    assume    that    a 

mine   pump  will    not   receive    the   same 

wing  to  its  location,  as  n  pump 

trl  .nsequently    the    least 


number  of  parts  that  may  get  out  of 
order  would  make  the  most  des.rable 
pump  for  such  conditions.  This  also 
eliminates,  to  a  great  extent,  the  heavy 
renewal  expense  which  the  mines  now 
have  to  carry.  The  renewal  expense 
includes  the  necessity  of  carrying  a 
large  stock  of  repair  parts  and  the  cost 
stantly  replacing  the  disabled 
parts. 

Secondly,  the  design  must  call  for  a 
uniform  thickness'  of  its  castings.  In 
others  words,  the  uniformity  of  thick- 
ness in  the  design  gives  more  uniform- 
ity in  the  grain  of  the  casting,  regard- 
less of  the  metal  of  which  the  castings 
are  made;  the  finer  the  grain  of  the 
metal,  the  more  acid  resisting  it  be- 
comes. The  majority  of  pump  manu- 
facturers use  the  same  patterns  for 
may  iron  castings  as  for  their  brass, 
bronze,  and  aluminum  castings;  the 
making  up  of  two  sets  of  patterns 
is  very  expensive.  And,  therefore, 
if  the  patterns  made  from  the  de- 
sign are  to  be  used  for  ferrous  (gray 
iron)  and  non-ferrous  (brass,  bronze, 
or  other  non-ferrous  alloys)  metals 
alike,  great  care  must  be  exercised  that 
the  thickness  of  the  metal  is  as  uniform 
as  possible;  otherwise  the  shrinkage 
problem  will  be  difficult  to  overcome.  (A 
pattern  maker  allows  I -in.  shrinkage, 
per  foot,  on  the  castings,  as  a  general 
rule.  This  applies  to  cast  iron,  but  the 
approximate  shrinkage  of  the  average 
non-ferrous  metal  is  I  in.  per  foot.) 
When  pouring,  the  mold  made  from 
such  a  pattern  with  non-ferrous  metal, 
chills  or  other  temperature  control 
must  be  used  to  overcome  excessive 
shrinkage,  and  this  is  expensive,  and 
sometimes  impracticable  from  a  foun- 
dry standpoint. 

Where  there  is  the  slightest  tendency 
toward  segregation,  due  to  the  metal 
not  being  of  uniform  thickness,  when 
subjected  to  the  water  pressure  test, 
the  uneven  parts  will  show  up  by  sweat- 
ing, and  "piening"  has  to  be  resorted 
to.  If  such  treatment  fails  to  close  the 
grain,  these  parts  have  to  be  welded 
and  often  the  casting  must  be  rejected. 
This  involves  a  considerable  loss  and 
retards  production. 

When  gray  cast  iron  is  used  little 
or  no  trouble  is  experienced,  but  with 
the  use  of  non-ferrous  metals,  such  as 
brass  and  bronze,  segregation  becomes 
a  serious  obstacle.  We  also  observe 
that  these  segregated  parts  are  more 
readily  attacked  by  the  corrosive 
and  erosive  action  of  mine  water, 
mainly  because  of  their  coarse  grain, 
and  consequent  free  access  and  penetra- 
tion of  the  acid  water.  As  an  example: 
Two  samples,  of  approximately  the 
same  weight,  designated  as  A  and  B, 
were  obtained  from  an  acid-resisting 
alloy  casting,  so  that  A  represented  its 
thinnest  part  and  B  represented  its 
thickest  part,  in  the  ratio  of  1  to  2. 
Both  samples  were  forwarded  to  a  mine 
in  West  Virginia  to  be  tested  out  in 
running  water.  The  results  were  as 
follows: 

Sample  A  lost  in  fourteen  days,  1.78 
per  (cut;   in   twenty-eight  days,  2.35. 
Sample   H  lost   in   fourteen  days,  8.68 

at;  in   twenty-eight  days,  4.63. 
In  other  words,  the  loss  of  the  coarser- 
grained      sample      was      approximately 
twice  that  having  the  finer  grain. 

No  satisfactory   mine  pumn   hi 
made    up    of   one   acid-resisting    metal; 
consequently,   the   problem    resolves    it- 
self   into    using    two    or    more    metals. 
Where  it  is  possible  to  produce  an  excel- 


lent acid-resisting  metal  in  the  fo.m 
of  castings,  such  metal  is  likely  u 
possess  low  physical  properties, '  and 
therefore  the  entire  pump  cannot  be 
made  of  this  metal.  Also,  a  good  acid- 
resisting  metal  can  be  produced  that 
can  readily  be  rolled  and  drawn,  and 
gives  high  physical  properties,  but  can- 
not be  made  into  satisfactory  castings. 
The  shafts,  bolts,  nuts,  and  similar 
parts  of  a  pump  had  best  be  made  of 
such  a  metal,  and  the  weaker  parts 
made  of  the  more  suitable  metal  for 
castings.  Such  a  combination  will  gWe 
a  satisfactory  pump,  as  far  as  the 
metal  is  concerned.  In  short,  the  two 
metals  in  combination  give  results 
which  neither  alone  could  give. 

The  packing  used  in  mine  pumps  is 
of  major  importance  to  the  life  of  the 
pump,  and  great  care  must  be  exercised 
in  placing  it.  Fiber  packing  should,  of 
course,  not  be  used  in  pumps  of  this 
nature,  nor  should  metallic  packings, 
which  are  too  readily  corroded  by  acid 
water.  There  are  a  number  of  good 
metallic  packings  on  the  market,  but 
it  has  been  found  that  the  pure  lead 
foil,  impregnated  with  graphite  and  oil, 
and  rolled  and  shaped  as  required,  has 
given  the  best  results  in  mine  pumps. 
Treatment  of  the  pumps  in  the  mines 
is  also  of  major  importance,  and  the 
careless  way  in  which  the  average  mine 
pump  is  treated  is  one  of  the  reasons 
why  "the  pump  is  unsatisfactory  and 
will  not  do  the  work."  For  example, 
I  have  examined  a  number  of  pumps 
which  have  been  returned  as  "no  good" 
and  found  bearings  burnt  out,  shafts 
scored,  an  absence  of  all  lubrication, 
and  a  lack  of,  or  inadequate,  packing 
in  the  packing  box. 

The  manufacturer  is  often  requested 
to  make  guarantees  in  order  to  sell  a 
pump  for  use  in  a  mine.  If  this  is  done, 
it  is  only  reasonable  that  the  manu- 
facturer request  guarantees  that  the 
pump  will  receive  at  least  ordinary  care 
in  the  mine.  And  it  should  be  mutually 
agreed  that  if,  on  examination,  the 
pump  has  failed  through  lack  of  proper 
care  in  the  mine,  such  as  unnecessary 
abuse,  lack  of  lubricants  and  other  con- 
ditions, the  burden  should  be  assumed 
by  the  purchaser  of  the  pump;  but  if, 
on  the  other  hand,  the  pump  has  gone 
bad  on  account  of  faulty  design,  metal 
used,  or  poor  workmanship,  the  manu- 
facturer should  assume  the  responsibil- 
ity. It  is  only  by  co-operation  along 
these  lines  that  a  pump  can  remain  in 
good  condition  for  any  length  of  time. 
The  most  perfect  pump  which  a 
manufacturer  can  produce  can  "go  bad" 
with  improper  care,  and,  again,  the 
best  of  care  on  an  impractical  pump  is 
of  no  avail   in  preserving  it. 

The  metallurgical  department  of  the 
Hill  Pump  Works  division  of  the  Mid- 
west Engine  Co.,  Anderson,  Ind.,  in 
conducting  their  experiments,  built  up 
six  or  more  small  test  pumps  which 
were  distributed  through  different 
parts  of  the  country,  choosing  as  the" 
field  the  mines  having  the  worst  wp'er 
to  contend  with  (this  department  work- 
ing in  conjunction  with  the  mini 
intendcntsl.  The  parts  of  these  pumps 
were  made  of  different  metals  and 
alloys,  to  show,  by  comparison,  the 
superiority  of  any  one  metal  over  the 
other,  in  "the  test.  These  pumps  were 
run  for  a  period  of  six  months,  and,  on 
the  results  obtained,  specifications  were 
made  f.r  the  standard  acid-resisting 
mine  pumps  which  are  now  being 
supplied 
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"Boost,  Don't  Knock" 

THE  pleasant  old-fashioned  custom  of  certain  great 
kings  and  emperors  in  the  good  old  days  was  to 
behead  messengers  who  brought  bad  news.  The 
luckless  wight  (why  are  wights  always  luckless?)  who 
brought  the  news  of  a  battle  lost  was  picked  for 
sacrifice  beforehand,  and  said  his  prayers  to  his  heathen 
gods  before  he  entered  the  august  presence.  Scarcely 
less  cheerful  is  the  reception,  in  this  commercial  country 
and  age,  of  the  man  who  sees  trouble,  who  announces 
dull  times  and  failures,  the  Gloomy  Guses  of  the  finan- 
cial game.  Especially  is  this  true  of  mining.  Most 
other  businesses  are  frankly  based  on  calculations: 
statistics  and  precedents  are  valued  and  eagerly  con- 
sulted; economic  laws  are  generally  discussed,  though 
with  varying  intelligence.  The  financial  pages,  the  ex- 
ports and  imports,  the  European  situation  and  the 
Asiatic  situation  and  their  effects  on  business  are 
gravely  and  respectfully  considered.  The  farmer  also 
has  respect  for  calculations  and  science,  and  bases  his 
plans  with  due  respect  for  entomology,  meteorology  and 
economics — that  is  to  say,  with  due  regard  for  bugs, 
weather,  and  markets.  And  even  in  mining  this  is  true 
of  those  more  or  less  astute  groups  who  are  gradually 
extending  their  control  over  larger  areas  of  the  metal 
and  mining  industries.  They  are  controlled  by  business 
men ;  the  enterprises  are  founded  in  finance,  and  based 
on  marketing;  and  mining  operations,  which  constitute 
the  specialty  of  these  groups,  are  considered  hardly  less 
conservatively  than  the  banker  considers  his  loans. 
Hence  they  move  slowly  and  with  exasperating  caution: 
they  are  not  popular:  they  examine  and  "turn  down" 
a  thousand  prospects.  But  though  powerful  and  grow- 
ing, they  are  numerically  the  least  of  the  mining 
fraternity. 

At  the  other  end  of  the  line  is  found  the  group 
who  are  entranced  with  the  joy  and  hope  and  gamble 
of  what  of  riches  may  be  hidden  in  the  earth:  the 
knights  of  the  pick  and  burro :  the  drivers  of  year-long 
crosscuts  and  drifts.  These  have  some  knowledge; 
much  hope;  and  a  wonderful  vision  and  faith.  They 
are  a  kindly  and  gentle  folk:  and  their  philosophy  and 
world  outlook,  bred  of  a  thousand  nights  of  meditation 
on  the  desert  or  in  the  forest,  is  by  and  large  better 
than  those  of  the  shrewd  financial  judges  at  the  other 
«nd  of  the  mining  line.  And  between  the  two  ends  of 
the  line,  close  behind  the  financial,  business,  major 
mining  group,  come  the  mining  engineers,  characteris- 
tically appraising,  calculating  and  cautious;  and  there- 
fore also  not  altogether  popular,  though  as  a  class  much 
respected  in  mining  regions  for  their  hardiness  and 
upstanding  qualities.  Then  comes  the  "mining  man," 
the  enterpriser-promoter,  varying  in  judgment  and 
principle,  with  an  eye  open  at  once  to  intrinsic  merit 
of  properties  and  to  milking  the  public,  and  yet  with 
a  modicum  of  visionary  hope  of  splendid  orebodies  and 
great  reduction  plants.     If  he  wins,  the  public  has  a 


chance  to  win  grandly  with  him:  if  he  loses,  it  will 
be  in  most  cases  the  public  which  really  loses,  not  he. 
In  the  midst  of  his  great  vision  he  is  shrewd  enough 
to  have  provided  against  such  contingencies.  The  in- 
vesting public  has  not;  they  have  not  provided,  as  he 
has,  for  a  strategic  retreat. 

Just  outside  the  line  stand  the  camp-followers  of 
the  mining  army — those  who  profit  by  money  that  goes 
into  mining  whether  it  is  lost  or  not.  They  will  profit 
most  if  it  is  not  lost,  for  then  more  and  more  money 
will  circulate  around  them.  But  in  any  case,  some  of 
the  money  that  circulates,  whether  bound  for  success 
or  for  the  bottomless  hole  of  mining  ventures,  sticks 
to  their  fingers:  so  they  are  first,  and  last,  simply  for 
money  being  spent.  They  are  the  average  citizen  of 
mining  towTis  and  mining  districts — store-keepers,  real- 
estate  men,  functionaries  and  professional  men  of  all 
grades.  They  can  contemplate  with  equanimity  the 
putting  of  two  dollars  into  the  ground  to  get  out  fifty 
cents:  they  believe  in  it.  Why  shouldn't  they?  To 
them,  then,  all  mining  country  is  a  good  gamble.  They 
love  a  generous  plunger,  but  they  want  others  to  fork 
out  the  money:  if  they  themselves  invest  at  all,  it  will 
be  shrewdly.  These  are  the  greatest  boomers  of  mining 
speculation,  the  boost-don't-knock  people — they  and  the 
fly-by-night  curb  brokers  of  New  York,  San  Francisco, 
et  ah     But  they  want  George  to  do  it. 

With  the  exception  of  some  of  these  camp  followers 
and  some  of  the  promoters,  the  whole  mining  army  is 
useful  and  an  economically  coherent  organization  and 
natural  development.  It  would  be  difficult  to  say  whether 
the  shrewd  business  man  and  organizer,  the  engineer, 
the  honestly  sporting  enterpriser  or  the  prospector  is 
the  most  useful.  The  omission  of  any  one  group  would 
make  the  position  of  all  the  others  impossible — they 
could  not  exist.  Every  man,  then,  who  has  his  eye 
on  real  mines  and  prospects  and  pins  his  hopes  on  get- 
ting money  out  of  the  ground  is  an  asset  to  the 
industry.  But  the  man  who  hopes,  posing  as  a  mining 
booster,  to  get  his  money,  not  out  of  the  ground,  but 
slyly  from  the  pockets  of  the  public,  which  he  picks 
while  he  is  hurrahing  for  mining,  is  not  an  asset,  but 
a  poisonous  evil  and  a  disgrace  to  a  noble  industry. 


Comment  and  Criticism,  or  Apathy 

THE  LAST  BULLETIN  of  the  Institution  of  Min- 
ing &  Metallurgy  contains,  among  other  things, 
sixty-four  pages  of  technical  matter,  all  of  which 
consists  of  discussion  and  amplification  of  papers  pre- 
viously presented,  and  of  authors'  replies  to  comments 
and  criticisms.  The  subjects  that  have  aroused  the 
interest  of  our  confreres  across  the  Atlantic  include 
topics  such  as  "Clean  Reef  Mining  and  Its  Influence  on 
Mining  Costs,"  "Treatment  of  Pyritic  Concentrate  Con- 
taining Tin,"  "Valuation  of  Ores.  Concentrates  and 
Smelting  Products,"  "Mine  Ventilation  and  Human  Effi- 
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ciency,"  "Underground  Working  of  Wide  Pyritic  Ore- 
bodies,"  "Re-establishment  of  the  Gold  Basis  of 
Currency." 

The  interest  displayed  in  these  subjects  by  members 
of  the  Institution  indicates  that  the  original  papers 
were  timely  and  worth  while.  Published  matter  that 
invariably  occasions,  neither  comment  nor  criticism  is 
likely  to  be  insipid  or  too  unreliable  to  merit  attention 
by  thoughtful  engineers. 


"M 


Secret  Processes 

'ANY  a  true  word  is  spoken  in  jest,"  says  the 
proverb;  many  a  quack,  in  describing  what 
to  the  skilled  metallurgist  appears  to  be  a 
technical  absurdity,  unconsciously  heralds  an  important 
discovery.  In  the  Engineerin;/  &  Mining  Journal  of 
Aug.  30,  1902 — twenty  years  ago — readers  were  re- 
minded that,  "Secret  processes  which  extract  gold  from 
unexpected  sources  or  in  unexpected  quantities  seem  to 
have  an  unfailing  attraction  for  miners  as  well  as  for 
the  general  public.  .  .  .  The  last  to  make  its  appear- 
ance is  the  'oil  of  gold,'  reports  concerning  which 
come  from  Leadville,  and  which  seems  to  have  attracted 
the  attention  of  some  experienced  mining  men."  What 
the  "oil  of  gold"  was  we  can  only  guess.  The  alleged 
inventor,  the  proprietor  of  a  grocery  store,  stated  that 
the  metal  was  recovered  "in  an  immature  state."  It 
may  be  that  he  removed  pyrite  from  pulverized  rock  by 
means  of  oil,  the  amount  of  "fool's  gold"  thus  obtained 
prompting  him  to  make  the  assertion  that  he  could  re- 
cover "from  low-grade  ores,  carrying  merely  a  trace 
of  the  precious  metals,  five  or  six  ounces  of  gold." 
However,  only  a  few  years  later  the  practicability  of 
recovering  gold  by  means  of  oil  was  demonstrated,  al- 
though the  flotation  process,  as  applied  to  either  silver 
or  gold  ores,  was  not  an  economic  success.  Thus  it 
behooves  us  to  be  wary  of  condemning  the  antics  of 
charlatans;  for  their  absurdities  may  presage  a  worth- 
while invention. 


Does  the  Consumer  Appreciate  the  Purity 
of  Electrolytic  Metals? 

THE  ELECTROLYTIC  PROCESS  of  purifying 
and  producing  metals  is  simple  in  principle  and 
economical  in  operation,  and  has  been  adapted  for 
the  commercial  production  of  many  of  them,  but  chiefly 
for  copper,  zinc,  lead,  and  tin.  Peculiarly  enough,  the 
introduction  of  electrolytic  metals  to  manufacturers  has 
usually  been  attended  with  difficulty  in  acquainting  the 
consumer  with  the  merits  of  the  product.  Electrolytic 
copper,  for  example,  was  considered  by  many  consumers 
inferior  to  Lake  copper,  and  today  even  some  of  them 
insist  on  receiving  Lake  copper  in  preference  to  electro- 
lytic brands.  Tin,  one  of  the  metals  most  recently  pro- 
duced commercially  fay  the  electrolytic  process,  despite 
its  high  purity,  was  declared  by  certain  of  the  tin-plate 
manufacturers  to  be  inferior  to  ordinary  grades.  How- 
ever, education  by  the  producers,  coupled  with  practical 
nsumers,  ha  rated  the  purity 

and  usefulness  of  electrolytic  non-ferrous  metal 
that  nowaday!  no  discrimination  against  then  is  t..  be 
noted,  in  fad  some  electrolytic  metals,  because  of  their 
tional  purity,  command  a  higher  price  than  the 
ordinary  grades.  Electrolytic  zinc  is  an  example, 
common  Prime  Western  brands  of  zinc  used  in  the  gal- 
vanizing trade  are  impure  and  command  the  lowest  price 


of  all  of  the  virgin  grades  of  zinc.  On  the  other  hand, 
the  remarkable  purity  of  electrolytic  zinc  makes  it  in 
demand  by  the  brass  and  copper-zinc  alloy  manufac- 
turers. It  is  rightfully  sold  for  higher  prices  than 
Prime  Western. 

The  largest  American  producer  of  electrolytic  zinc the 

Anaconda  Copper  Mining  Co.— turns  out  its  entire  prod- 
uct electrolytically  in  a  model  highly  efficient  larg?  plant 
at  Great  Falls,  Mont.  Its  capacity  amounts  to  10,000,000 
lb.  per  month,  which,  however,  is  too  large  at  the  present 
time,  in  conjunction  with  the  production  of  high-grade 
zinc  by  other  producers,  to  be  absorbed  completely  by 
the  brass  industry.  As  a  result,  some  of  this  electro- 
lytic zinc  must  be  sold  as  Prime  Western,  and  to  do  so 
it  is  necessary  to  adulterate  the  high-grade  zinc  by  the 
addition  of  lead.  Galvanizers  claim  that  the  presence 
of  lead  in  the  zinc  that  they  use  is  essential  to  the 
successful  application  of  the  metal  on  iron.  Is  this 
correct?  Or  is  it  a  matter  of  education  of  the  consumer 
to  acquaint  him  with  the  advantage  of  using  a  high- 
grade  product?  We  have  an  idea  that  a  study  of  the 
use  of  zinc  in  its  various  forms,  and  the  advisability 
of  using  the  purer  grades,  would  result  in  widening  the 
demand  for  the  higher  class  of  metal.  It  would  be 
interesting  to  learn  from  our  readers  their  actual  ex- 
perience with  the  use  of  the  higher-grade  metals, 
whether  copper,  zinc,  lead,  or  others,  the  prejudices  en- 
countered, and  how  they  were  overcome. 


Seniority 

A  PPARENTLY  the  obstacle  to  an  immediate  settle- 
l\  ment  of  the  railroad  strike  is  the  refusal  of  the 
X  JL  railroad  executives  to  restore  seniority  rights 
to  those  members  of  the  shop  unions  that  went  on  strike. 
The  settlement  would  be  based  upon  the  acceptance  by 
the  employees  of  the  wage  reduction  prescribed  by  the 
Railroad  Labor  Board;  they  are  prepared  to  concede 
the  essential  point  for  which  they  were  alleged  to  have 
gone  out,  and  the  only  issue  is  one  that  could  not  have 
arisen  if  there  had  been  no  strike.  The  dispute  con- 
cerning seniority  was  the  consequence  of  the  walk-out 
of  some  of  the  old  employees;  the  sticking  of  some  to 
their  work;  and  the  employment  of  new  men  to  refill,  as 
far  as  possible,  the  depleted  ranks. 

The  reasons  why  this  question  of  seniority  is  so  im- 
portant can  be  explained  by  describing  the  way  the 
principle  affects  the  blacksmithing  and  steel-sharpening 
organization  of  a  large  mining  company  that  may  be 
operating  in  a  district  where  unionism  is  well  estab- 
lished. Assume  that  the  mine  is  a  new  one.  For 
obvious  reasons  a  blacksmith  is  one  of  the  first  men  to 
be  put  to  work.  Let  him  be  designated  as  A.  He  will 
have  to  have  a  helper,  according  to  union  rules,  whether 
there  is  work  enough  for  two  men  or  not,  but  the  helper 
belongs  to  -i  separate  union  classification  and  is  involved 
in  a  chain  of  employoM  eparate  from,  but  similar  K* 
that  which  we  are  about  to  describe.  As  the  niine 
grows,  more  blacksmiths  are  required;  in  the  course  of 
a  few  years  I:  and  ('  and  D  and  so  on,  let  us  say.  up  to 
Id  may  be  employed.  But  just  as  long  as  A  wants  to 
continue  to  work  he  has  hi  job  in  preference  to  any  of 
the  others.  Ordinarily  he  can  arrange  to  lay-off  when 
he  desires  to,  and,  if  sick,  he  can  demand  a  lay-off.  He- 
can  come  back  when  he  jrets  ready,  so  long  as  he 
doesn't  go  to  work  as  a  blacksmith  for  any  other  com- 
pany in  the  interim.  By  doing  that  he  would  auto- 
matically forfeit  his  seniority.     The  only  grounds  upon 
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which  the  company  can  discharge  a  man  are  gross  in- 
competence or  insubordination,  and  the  union  is 
virtually  the  judge  of  what  constitutes  incompetence  or 
insubordination  in  any  individual  case,  because  if  an 
employee  is  discharged  he  may,  if  he  desires,  appeal 
to  the  local  union  and  if  the  members  decide  that  he  has 
been  unfairly  treated  reinstatement  may  be  demanded. 
The  club  with  which  such  demand  is  enforced  is  the 
strike;  threats  by  the  union  are  often  sufficient,  but 
more  than  one  serious  strike  had  been  caused  by  this 
very  thing. 

Suppose  that  the  company  curtails  operations  and 
must  reduce  the  force  in  the  blacksmith  shop.  M  must 
be  laid  off  first,  then  L,  then  K  and  so  on  back  to  A.  If 
laid  off,  the  men  are  free  to  accept  jobs  elsewhere,  but 
when  the  company  rebuilds  its  force  the  re-hiring  must 
be  done  in  rotation,  beginning  with  A.  Obviously,  this 
system  makes  it  impossible  for  the  company  to  select 
more  competent  or  more  desirable  men  or  to  get  rid  of 
the  less  valuable  man  unless  gross  incompetence  can  be 
established.  Obviously,  also,  there  is  a  decided  ad- 
vantage to  the  employee  in  being  among  those  at  the  top 
of  the  seniority  list. 

Suppose  a  strike  is  called.  Assume  that  A,  B  and  C 
are  radical  agitators  and  are  strongly  in  favor  of  the 
strike,  whereas  D  and  E  believe  the  strike  unjustified 
and  decide  to  remain  at  work.  New  men,  probably  non- 
union, are  obtained  in  the  effort  to  assure  a  full  com- 
plement in  the  shop  and  permit  the  miners  who  are  not 
involved  in  the  strike  to  continue  production.  The 
strikers  are  notified  that  their  seniority  rights  will  be 
forfeited  if  they  do  not  return  within  a  prescribed  time ; 
if  they  fail  to  do  so  D  takes  the  place  of  A,  and  E  the 
place  of  B,  the  newly  employed  men  assuming  consecu- 
tive places  according  to  the  order  in  which  they  are 
employed. 

Generally,  however,  it  has  been  the  practice  to 
stipulate  as  one  of  the  conditions  of  ending  the  strike 
that  full  seniority  rights  will  be  restored;  that  means 
that  D  and  E,  who  remained  at  work,  will  be  demoted,  so 
to  speak,  and  the  new  men  will  be  turned  out  into  the 
cold.  This  procedure  has,  of  course,  been  a  powerful 
weapon  in  the  hands  of  the  strikers.  Knowing  the  prob- 
able terms  .of  settlement,  the  mine  superintendent 
could  not  promise  a  new  man  a  permanent  job  if  he 
would  come  to  work.  His  status  was  virtually  that  of 
a  strike  breaker  instead  of  a  man  who  wanted  steady 
employment  and  was  satisfied  with  the  working  condi- 
tions and  the  wages  offered.  Instead  of  being  prepared 
to  offer  a  man  like  D  the  inducement  of  advance  to  the 
favored  place  of  A,  the  mine  superintendent  was  deterred 
by  the  knowledge  that  in  the  end  A  would  come  back  and 
resume  the  status  that  he  held  when  he  deserted.  No 
matter  how  active  he  had  been  in  breeding  discontent 
and  dissatisfaction  among  the  other  men,  A  would  re- 
turn to  renew  his  agitation  when  the  occasion  arose. 
The  superintendent  was  helpless. 

But  the  mo3t  important  phase  of  the  problem  from 
the  union  standpoint  is  this:  If,  at  the  conclusion  of 
the  strike  the  men  who  replaced  the  strikers  are  re- 
tained, they  must  be  taken  into  the  union.  Why? 
Simply  because  otherwise  the  "job"  automatically 
becomes  "open  shop,"  and  as  between  the  two  evils,  the 
union  would  doubtless  admit  to  membership  the  men 
whom  as  strike  breakers  it  despises  from  the  bottom  of 
its  organized  heart,  rather  than  surrender  the  one  tenet 
from  which  unionism  derives  its  vigor:  the  closed  shop. 
It  is  for  this  reason  that  heretofore  one  provision  of  a 


strike  settlement  almost  invariably  has  been  the  restora- 
tion without  prejudice  of  all  seniority  rights. 

Under  all  conditions  the  principle  of  seniority  is  un- 
desirable from  the  standpoint  of  the  company.  To  the 
extent  that  it  relieves  the  working  man  from  the  fear 
that  he  may  be  discharged  unexpectedly  because  of  the 
whim  of  some  foreman,  it  may  be  defensible.  We  do 
not  understand  that  the  railroad  executives  desire  to 
abolish  the  principle  of  seniority;  what  they  do  insist  is 
that  the  strikers  in  the  present  controversy  who  desire 
to  return,  start  at  the  bottom  of  the  seniority  ladder. 
Clearly  from  the  union  point  of  view  they  demand  much. 


Military  Protection  of  Mining  Companies 
in  Mexico 

ONE  OF  THE  MOST  DISTRESSING  results  of 
the  series  of  revolutions  in  Mexico  that  have 
simmered  or  come  to  a  head  since  the  resignation 
of  Porfirio  Diaz  has  been  in  regard  to  the  uncertainty  of 
continuing  operation  in  isolated  districts,  where  the 
community  was  at  the  mercy  of  gangs  of  bandits  that 
roamed  the  hillsides  in  search  of  an  excuse  for  the 
use  of  their  rifles.  Mining  companies  whose  financial 
resources  were  insufficient  to  meet  abnormal  demands 
for  protection  had  to  go  out  of  business.  Others  who 
could  evade  bankruptcy  were  mulcted  in  considerable 
sums  for  military  protection,  often  of  such  a  character 
that  the  armed  guards  supplied  by  the  government  were 
begged  to  withdraw,  the  pecadillos  of  the  bandits  being 
preferred  to  the  delinquencies  of  the  paid  emissaries  of 
the  state. 

The  Amparo  Mining  Co.  operates  at  Etzatlan,  in  the 
State  of  Jalisco,  and  it  is  interesting  to  note  that  the 
general  expense  involved  by  the  need  for  military  pro- 
tection has  shown  a  steady  decrease  during  recent  years. 
In  1919  it  was  $25,460.17;  in  1920,  $20,808.60;  and  in 
1921,  $18,811.77.  Conditions  in  the  distressful  country 
to  the  south  of  us  are  improving  slowly,  and  foreign 
enterprise  is  to  be  congratulated  on  the  patience  and 
forbearance  with  which  it  has  viewed  the  almost  im- 
perceptible movement  toward  normal  conditions.  It  is 
a  farce  that  American  enterprise  abroad  need  spend 
large  sums  on  military  protection  to  enable  it  to  develop 
foreign  industries.  In  time,  let  us  hope,  reason  will 
prevail,  and  mining  will  then  flourish  in  Mexico  as  it 
did  of  old. 


A  Plea  for  Credit 

A  NORTH  BAY,  Ontario,  paper,  the  Daily  Nugget, 
republished  on  July  12  our  biography  of  D.  C. 
-  Jackling  which  appeared  in  the  Journal-Press  of 
July  8.  The  article  was  published  word  for  word.  We 
value  the  compliment  paid  us  by  its  publication:  but 
no  reference  was  made  to  the  source  of  the  article. 
Our  articles  are  all  original  and  all  represent  a  great 
deal  of  labor  and  preparation.  It  is  only  courteous  that 
those  who  profit  by  the  opportunity  of  using  our  mate- 
rial second  hand  should  acknowledge  the  source. 

We  understand  that  a  great  map-publishing  firm 
recently  sued  a  great  book-publishing  firm  for  infringe- 
ment of  copyright,  the  latter  having  made  use  of  an 
outline  map  of  the  United  States,  published  by  the 
former,  as  a  basis  for  a  diagram.  We  are  not 
punctilious  to  that  degree:  we  are  glad  to  have  our 
articles  copied  into  other  journals,  but  with  the  cus- 
tomary ceremonies. 
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Mining  in  the  Kootenay 

By  T.  A.  Rickard 


THIS    MIXING   REGION    in   British   Columbia   is 
divided  into  the  East  Kootenay.  with  an  area  of 
16.330  square  miles,  and  the  West  Kootenay.  with 
an    area   of    13  638    square   miles,    out    of    the    372.630 
square  miles  covered  by  the  whole  of  the  Province  of 
British  Columbia.  The  West  Kootenay  embraces  several 
well-known  Mining  Divisions,  as  they  are  named  offi- 
cially,   including  Nelson,  Ainsworth,   Slocan,  and  Trail 
Creek    iRossland).      The   East    Kootenay    includes    the 
Fort   Steele  division,   in  which   is   situated   one  of   the 
great  mines  of  the  world,  the  Sullivan,  and  one  of  the 
great  coalfields  of  the  world,  the  Crow's  Nest,  which 
lies   on   the  western   flank  of   the  main    range   of   the 
Rocky   Mountains.     Both   the   Kootenays,   as   they   are 
called  by  the  miners,  are  on  the  Columbia  watershed, 
that  noble  river  flowing  north  through  the  East  Koot- 
enay and  returning  south,  after  making  the  Big  Bend, 
through    the    nearly    parallel    territory    of    the    West 
Kootenay.     The  region  as  a  whole  is  mountainous  and 
forest-clad ;  it  is  traversed  by  magnificent  rivers,  many 
of  which  occupy  long  glaciated  valleys   in  which  they 
become  widened  to  lovely  lakes,  well  known  to  tourists. 
Nelson,  a  charming  little  town  on  the  west  arm  of 
Lake   Kootenay,    is   the   main    point   of    departure    for 
mining  exploration  in  this  part  of  the  world.    Just  now 
mining  activity  in  the  immediate  vicinity  of  the  town 
is  considerably  less  than  it  was  twenty  years  ago,  but 
Bigns  of  revival  are  discernible.     The  Nugget  mine,  on 
Sheep  creek,  is  producing  80  tons  of  $8  gold  ore  daily. 
This   is  treated   in   a  mill   of  ten  heavy  stamps.     The 
property    includes   the    old    Mother    Lode   mine    and    is 
owned  in  Vancouver.    A  scheme  is  afoot  to  consolidate 
these  mines  with  the  Fawn,  Queen,  and  Kootenay  Belle. 
Near-by  is  the  Reno,  on  Fawn  creek.  Here  some  rich  ore 
has    been    struck    recently.      The   controlling   owner    is 
W.  P.  Poole,  of  Spokane.    The  Bayonne  group  of  claims 
•  ing  operated  by  John  B.  White,  of  Spokane.    Good 
(.re,  21   ft.  wide  and  assaying  $35  per  ton   in  gold,   is 
reported  to  have  been  struck  in  the  sulphide  zone  at  500 
ft.     The  Iva   Fern,  on  Cultos  creek,  which  was  located 
by   John    W.    Mulholland    in    1014,  has   been   re-opened 
sfully    and    is   now    under   bond    to   the   Standard 
Silver  Lead   Co..   of  Spokane.     Jack   Mulholland   is  one 
of  the  best  known  prospectors  in  British  Columbia;  he 
was  in  bad  luck  until  he  'struck  it'  in  the  Iva  Fern  this 
year,  and  his  Buccesa  has  been  greeted  with  acclaim.    On 
a  recent  trip  he  met  a  grizzly  bear  and  killed  it  after  a 
big   fight.      In  the   Ainsworth  district,   the   Florence   has 
just  resumed  operations  with  50  men.  under  the  manage- 
ment of   F.   R.   Wolfle.     It    produces   a   silver-lead   ore 
almost    free  from   /inc.     The  mill  has  a  capacity  of  200 
daily  and  is  equipped  with  a  flotation  plant     There 
is  said  to  be  plenty  of  ore  in  this  mine,  but  it  is  not  in 
shape  vet  to  maintain  a  stead]   output.     At  Easlo,  the 
Utica  mini'  is  a  producer  of  high-grade  silver-lead  ore 

OH  a  BTIU  SIM  is  the  Cork   Province,  w  I 

undergoing  development   in  the  hope  of  supplying 

150  ton  mill.     Many  small   pail  li 

.  i  mines  in  the  district,  which  over- 
looks    Lake     Kootenay.       On     the     opposite     shore,     at 
Riondel,  is  the  old  Blue  Bell  mine,  which  wa 
in   1867  and  was  the  scene  of  a  fatal  tight   between  the 


two  locators.  The  property  has  been  owned  for  many 
years  by  a  French  company,  for  whom  S.  S.  Fowler  is 
resident  manager.  The  lode,  which  yields  a  silver-lead 
ore,  is  a  replacement  in  limestone  and  continues  healthy 
to  a  depth  of  600  ft.  The  mill  has  a  daily  capacity  of 
200  tons.  The  company's  affairs  are  being  reorganized 
with  a  view  to  a  resumption  of  operations. 

In  the  Slocan  a  number  of  small  operations  are  under 
way,  besides  the  Silversmith,  which  is  a  richly  produc- 
tive mine.  It  was  known  formerly  as  the  Slocan  Star 
and  is  controlled  in  Spokane.  Eighty  men  are  employed. 
A  100-ton  mill,  with  a  flotation  annex,  is  treating  the 
silver-lead  ore.  At  Sandon  also  the  Noble  Five,  which 
belongs  to  the  Dunsmuir  Estate,  has  been  examined 
recently  by  Mr.  Fowler,  with  a  view  to  a  possible 
resumption  of  activity.  The  property  has  a  large  mill 
and  is  well  equipped,  the  sum  of  $800,000  having  been 
spent  on  it.  The  Bosun,  on  Slocan  Lake,  employs  30 
men.  A  hand-sorted  product  of  silver-lead  ore  is  shipped 
to  the  smelter  at  Trail. 

The  Sullivan  mine,  at  Kimberley,  in  the  East 
Kootenay,  is  owned  by  the  Consolidated  Mining  & 
Smelting  Company  of  Canada,  which  is  identified  with 
the  large  and  well-equipped  smelter  at  Trail.  This 
mine  has  enormous  reserves  of  a  complex  silver-lead- 
zinc  ore.  the  estimates  of  tonnage  being  well  above 
25,000,000.  In  1920  this  mine  yielded  25,000,000  lb.  of 
lead  and  40,000,000  lb.  of  zinc.  The  property  was 
owned  formerly  by  the  Federal  Mining  &  Smelting  Co., 
from  whom  a  lease  and  bond  was  obtained  for  the  Con- 
solidated Company,  by  R.  H.  Stewart,  then  manager,  in 
1909.  It  has  been  opened  up  in  recent  years  under 
S.  G.  Blaylock,  who  is  now  general  manager  for  the 
Consolidated.  E.  C.  Montgomery  is  superintendent  of 
the  mine,  which,  as  I  have  said,  is  one  of  the  new  gnat 
mines  of  the  world.  The  working  force  consists  of  550 
men.  Up  to  the  present  the  ore  has  been  concentrated 
in  a  1000-ton  mill  at  the  smelter,  but  now  a  new  1500- 
ton  mill,  with  an  expected  working  capacity  of  2000  tons, 
is  being  built  near  the  mine  itself,  after  an  exhaustive 
series  of  experimental  investigation.  The  ore  is 
crushed  to  half-inch  and  is  then  ground  to  200-mesh  in 
ball-mills  before  flotation  in  an  alkaline  solution.  Crude 
soda-ash  is  used.     Differential   flotation   is  facilitated  by 

the  aid  of  copper  Bulphate.     Tims  a  lead  concentrate 

containing   55',     lead   and   8    to   '.»   OZ.   silver   per   ton    is 
produced,  as  well  as  a  zim    concentrate  assaying 
zinc  and   12',    lead. 

The  successful  reduction  of  zinc  ores  at  Trail  has 
enabled  the  Consolidated  Cm,  panj  to  grant  more  favor- 
able rates  to  its  customers  Formerly  any  zinc  in  a 
silver-lead  ore  was  penalized  al  the  rate  of  60  cents  pel 
unit:  now  the  penalty  is  only  30  cents  per  unit.  One 
reason  is  the  ability  to  put  more  zinc  into  the  lead- 
furnace   slag,   but    the   princip.,1    favorable    factor    is    the 

ability  to  treat  ores  high  m  zinc,  and  t,>  extracl  the  &inc 

profitably,    BO    that    it    has   ceased    to    be   a    metallurgical 

It  is  pleasant  to  note  that  the  Consolidated 
Mining  and  Smelting  Companj  has  won  the  good-will  of 
the  mining  communJ  '  in  'be  Kootenay  and  that  there 
are  evident   Bigi  '"'"  betwe«i  the 

mine  operators  and  staff  at   the  smelter. 
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Discussion 


Revision  of  the  Mining  Law 

From  a  Woman  Prospector 
The  Editor: 

Sir — I  wish  to  protest  against  Mr.  Winchell's  state- 
ment that  all  the  good  mines  have  been  found. 

The  ranges  of  the  Mother  Lode  of  California  are 
so  covered  with  chapparal  that  one  can  see  only  a  few 
feet  ahead,  and  no  doubt  many  undiscovered  ledges  are 
hidden  there.  From  high  peaks  view  the  vast  ranges 
of  Nevada,  consider  the  time  necessary  to  examine  and 
assay  the  many  ledges  exposed,  and  ask  yourself  if  the 
puny  efforts  of  man  have  discovered  all  their  secrets. 
New  finds  are  continually  made  on  ground  looked  over 
for  sixty  years. 

"Many  there  be  that  have  eyes  but  they  see  not"  is 
still  a  truth.  One  of  those  men  sent  here  to  comb  this 
section  for  a  large  company  spent  the  summer  with  me. 
He  was  fat,  had  been  snow  blind  in  Alaska,  and  could 
not  see  twenty  feet  away.  He  killed  three  months'  time 
lying  in  the  hammock  reading  the  latest  magazines, 
enjoying  fried  chicken,  hot  biscuits,  and  buttermilk. 
He  made  about  three  short  trips  to  the  canyons  where 
the  fishing  was  good,  drew  $500  pay,  and  reported  noth- 
ing found.  Two  years  later  he  committed  suicide; 
perhaps  his  conscience  hurt  him. 

The  prospector  with  the  burro  has  gone,  but  a  new 
and  better  informed  man  with  the  Ford  has  taken  his 
place,  but  he  must  work  three  months  in  the  hay  field 
to  get  money  to  live  through  the  winter,  and  during 
spring  and  fall  prospecting. 

We  do  not  need  a  new  mining  law.  What  we  need 
is  a  bill  to  subsidize  the  prospector  with  bacon,  beans, 
overalls,  and  tobacco.  This  would  remove  the  necessity 
for  Bill  Jones  and  Sam  Smith  to  swap  location  notices 
to  hold  their  claims.  They  would  have  time  to  find 
something  for  the  subsidized  ships  to  carry, 

Yerington,   Nev.  A  Woman  Prospector. 


Finding  a  Mine 

The  Editor: 

Sir — In  the  Journal-Press  of  July  22  there  appears  a 
very  interesting  letter  from  Mr.  L.  S.  Ropes,  entitled 
"Revision  of  the  Mining  Law."  In  discussing  Mr. 
Winchell's  testimony  before  the  Mines  and  Mining  Com- 
mittee, the  author  strays  from  the  subject  of  his  letter, 
but  in  so  doing  brings  up  another  matter  of  extreme 
interest  to  the  mining  industry  in  general  and  to  the 
owiwrs  of  mining  prospects  in  particular.  We  might 
call  this  side  issue  of  Mr.  Ropes',  "Finding  a  Mine." 

Mr.  Winchell  testified  that  he  knew  of  "twenty  ex- 
ploration companies  who  have  raked  this  country  north, 
south,  east,  and  west,  from  Alaska  to  the  Rio  Grande 
•  •  •  •  •  *>ut  have  been  unable  to  find  anything". 
Now,  what  is  the  cause  of  this  ?  Have  all  the  valuable  ore 
deposits  been  found?  Will  the  exhaustion  of  our  known 
mines,  a  few  decades  hence,  mean  the  end  of  the  mineral 
industry  in  this  country?    I  say,  most  emphatically,  No! 


The  cause  of  the  failure  of  the  twenty  exploration 
companies  lies  in  the  methods  they  employ  to  find  mines 
and,  to  some  extent,  in  some  cases  probably  to  a  large 
extent,  to  inexperience,  fear,  or  undue  haste  on  the  part 
of  the  "scout  engineers"  they  send  out. 

To  examine  all  the  prospects  or,  as  Mr.  Winchell  says, 
"to  examine  everything  and  anything  anybody  could  put 
up  to  them,"  from  Alaska  to  the  Rio  Grande  would  take 
a  small  army  of  engineers  a  lifetime.  To  expect  one 
engineer  or  a  dozen  engineers  to  accomplish  this  in  a 
year  or  two  of  traveling  is  an  absurdity.  One  engineer, 
devoting  all  of  his  attention  for  six  months  to  a  single 
mining  district,  would  be  a  hundred  times  more  likely 
to  find  a  mine  for  his  clients  than  a  dozen  engineers 
hastily  squinting  at  all  the  prospects  on  the  western 
side  of  the  continent. 

We  are  not  going  to  find  our  future  mines  boldly  out- 
cropping at  the  surface,  at  least  not  in  the  regions 
where  a  Ford  can  travel,  nor  are  we  likely  to  stumble 
over  them  while  trying  to  round  up  our  burros.  The 
prospector,  or  what  there  is  left  of  him,  is  no  longer 
coming  to  us  with  a  tale  of  how  he  has  sunk  his  shaft 
100  ft.  deep  in  "solid  sand  carbonate  with  no  walls  show- 
ing." We  have  all  got  to  be  mining  geologists  and  we 
have  got  to  find  our  future  mines  by  solving  geological 
problems.  We  must  be  able  to  recognize  the  features 
that  are  responsible  for  ore,  the  formations  in  which  the 
ore  occurs,  the  effect  of  faulting,  fracturing,  folding, 
erosion,  and  igneous  intrusions,  and,  if  any  ore  is 
visible,  its  source,  its  mode  of  deposition,  its  probable 
changes  in  depth,  and  other  pertinent  facts.  This  takes 
time,  and  no  engineer,  no  matter  how  clever  he  may  be, 
can  render  a  fair  report  on  a  discovery  or  prospect  until 
he  has  studied  the  geological  conditions  affecting  it.     * 

There  are  prospects  in  this  country  today  which, 
from  a  geological  standpoint,  bear  every  indication  of 
becoming  valuable  mines,  but  do  the  scout  engineers 
take  the  time  to  investigate  these  opportunities?  No; 
they  are  instructed  to  visit  a  certain  number  of  places  in 
a  certain  amount  of  time,  so  all  they  can  do  is  to  give 
such  prospects  the  "once  over,"  look  around  for  ore  that 
they  can  sample  and  measure,  and,  not  finding  any, 
move  on  to  the  next  place. 

Were  such  mines  as  the  Chief  Consolidated,  Tintic, 
Standard,  and  now  the  Park-Utah  found  by  engineers 
sent  out  by  the  exploration  companies?  No;  they  are 
the  result  of  months  and  months  of  hard,  conscientious 
work  devoted  to  those  respective  properties  by  engineers 
and  geologists,  backed  up  financially  by  men  who  had 
confidence  in  them. 

It  seems  strange  that  exploration  companies,  financed 
by  men  who  have  been  successful  in  other  lines  of  busi- 
ness, should  be  willing  to  engage  inexperienced  en- 
gineers just  out  of  school,  often  with  no  more  field 
work  to  their  credit  than  surveying  or  mine  sampling, 
to  pass  judgment  on  a  prospect;  but  they  do  it,  never- 
theless. We  do  not  blame  the  engineer;  neither  do  we 
wonder  why  the  exploration  companies  fail. 
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The  principal  weakness  or  deficiency  on  the  part  of 
the  engineer  is  fear — fear  that  if  he  recommends  a 
prospect  and  it  subsequently  turns  out  to  be  a  failure 
his  reputation  will  be  impaired.  This  is  a  mistaken 
idea  which  may  result  in  a  loss  to  his  company  of  ■ 
valuable  property.  One  successful  property  will  often 
make  up  for  the  losses  incurred  in  prospecting  many 
valueless  ones.  Not  long  ago  a  young  engineer  of  one 
of  the  large  exploration  companies  boasted  to  me  that 
he  had  been  traveling  from  Alaska  to  Mexico,  looking 
for  mines,  and  had  turned  down  every  mine  and  pros- 
pect he  had  examined.  He  said  that  he  always  entered 
a  mine  a  pessimist,  his  mind  fully  made  up  to  turn  the 
property  down  before  he  had  seen  it.  If  there  are 
others  like  him — and  I  have  no  doubt  there  are — is  it 
any  wonder  that  the  exploration  companies  are  unsuc- 
cessful? 

Send  the  engineer  to  a  mineralized  district.  Give  him 
all  the  times  he  needs,  six  months  if  necessary,  to 
familiarize  himself  thoroughly  with  the  general  geology 
of  that  district.  When  this  has  been  done,  he  will  be 
properly  equipped  to  judge  the  merits  of  any  properties 
that  are  offered  in  that  district.  Let  him  use  the 
diamond  drill  if  he  thinks  it  advisable,  and  the  chances 
are  ten  to  one  in  his  favor  that  he  will  find  a  mine  in 
less  time  and  at  less  cost  than  the  dozen  or  so  engineers 
that  are  spending  the  company's  funds  in  railroad  fare, 
steamship  tickets,  and  jitney  hire  between  the  Bering 
Strait  and  the  Kio  Grande.  F.  M.  W'ichman. 

Salt  Lake  City,  Utah. 


The  Prospector  Rises  to  Explain 
The  Editor: 

Sir — A  word  to  the  reader  so  he  will  be  put  straight 
on  the  life  of  a  prospector.  These  men  are  not  born 
with  a  miner's  brain;  they  are  a  product  of  the  system, 
their  ambition  is  to  get  off  the  labor  market.  Take 
my  case — I  started  out  as  a  preacher,  and  I  had  the 
largest  dinner  bell  on  my  meeting  house  that  there 
was  in  the  territory.  I  rang  my  dinner  bell  three  times 
regularly  every  Sunday,  and  with  all  my  efforts  I  could 
not  get  my  pork  chops,  so  I  called  a  meeting  of  my 
followers  and  let  the  fact  be  known  that  they  would 
have  to  dig  up  if  they  wanted  me  to  stay  on  the  job. 
They  told  me  they  were  all  broke,  all  they  had  was 
mining  stocks  which  were  not  worth  a  cent.  Right 
here  I  discovered  I  was  on  the  wrong  end  of  the  pay 
streak,  so  I  took  the  rope  off  the  dinner  bell  for  a 
windlass  and  started  out  to  look  for  a  mine. 

Before  I  take  the  reader  into  the  mining  field,  I  will 
call  his  attention  to  an  old  saying  here  in  Arizona  that 
any  person  that  has  ever  drank  out  of  the  Hassayampa 
River  will  always  sleep  with  his  head  down  hill  and  will 
never  tell  the  truth  again.  I  had  prospected  on  this  river. 
I  wanted  to  land  on  the  pay  streak  as  soon  as  possible 
and,  knowing  that  mining  and  prospecting  date  back 
to  old  King  Solomon's  time,  I  was  satisfied  that  there 
were  great  wagon  loads  of  information  on  this  said  gold 
parked  in  these  mining  engineer's  heads.  So  I  pro- 
ceeded  to  interview  them  by  the  hundred,  trying  to 
find  an  explanation  as  to  the  whys  and  hows  this  gold 
found  its  way  to  the  placer  field.  None  of  them  could 
give  me  a  straight  steer,  so  I  asked  an  old  Mexican 
dry-washer  miner  what  he  knew.  He  told  me  that 
when  old  St.  Peter  left  the  earth  he  gathered  all  the 
gold  and  packed  it  on  a  white  burro  and  was  going  to 
take  it  with  him.     He  traveled  across  the  sky  afoot  with 


his  burro,  and  the  trail  he  left  behind  was  the  Milky 
Way;  but  his  burro  got  tired  at  several  times  and  old 
Peter  had  to  cut  the  sack  and  let  some  of  the  gold 
run  out  to  lighten  the  load,  and  if  I  could  locate  where 
the  burro  got  tired  I  could  find  the  gold  on  this  earth. 
That  is  one  reason  you  will  always  find  me  under  the 
Milky   Way. 

Right  here  I  will  ask  the  reader— is  it  ahy  wonder 
the  prospector  has  brain  storms  at  times  when  he  has 
to  sleep  with  his  head  down  hill?  E.  B.  FoSTEa. 

Kingman,  Ariz. 


The  Wolf  Mineral  Process  Suits 
The  Editor: 

Sir — The  article  in  the  July  22  issue,  containing  in 
substance  the  answer  of  Minerals  Separation  to  the 
Wolf  Mineral  Process  suits,  is,  as  it  purports,  a 
presentation  of  the  Minerals  Separation's  answer,  and, 
regarded  in  this  light,  it  has  evidently  been  carefully 
prepared  and  seems  fairly  to  present  their  view.  There 
is  one  statement,  however,  at  the  end  of  the  first  para- 
graph, which  says :  "In  this  suit  Wolf  set  up  as  a  counter 
claim  the  charges  that  his  assignee  repeats  in  the 
pending  suit."  An  accurate  reading  of  the  answer  of 
Minerals  Separation  will  show  you  that  they  do  not 
make  that  charge,  which  indeed  could  not  be  made. 

We  have  been  unable  to  obtain  a  record  of  the  London 
suit,  but  in  accordance  with  the  decision  acknowledged 
by  the  defendant,  the  following  facts  seem  clear:  First, 
the  suit  referred  to  as  between  Sulman  &  Picard  and 
Wolf  had  no  reference  to  patent  No.  835,120,  and  Wolf 
made  no  claim  for  that  patent.  Indeed  it  was  not  issued 
at  that  time,  nor  did  Wolf  know  of  it.  It  is,  therefore, 
not  correct,  either  as  a  statement  of  fact  or  as  a  state- 
ment of  their  position,  that  the  charges  made  in  the 
present  suit  have  ever  been  made  before  in  any  suit. 

New  York,  N.  Y.  Willis  B.  Rice, 

Duell,  Warfield  &  Duell. 
♦ 

Factors  Influencing  Value  of  Oil-Shale  Lands 
The  Editor: 

Sir — In  your  issue  of  July  8.  Mr.  Dean  E.  Win- 
chester, in  his  article  on  "Factors  Influencing  Value  of 
Oil-Shale  Lands,"  exhausts  most  of  the  alphabetical 
letters  in  outlining  these  "factors." 

Will  you  kindly  give  a  dub  (who  has  struggled  with 
this  shale  problem  for  some  years),  space  to  submit  the 
six  real  hard-boiled  factors  which  confront  the  producer 
of  shale  oil  today?  They  are:  (1)  Cash  on  hand; 
(2)  stratum  of  shale  at  least  10  ft.  thick,  free  from 
overburden,  and  having  a  minimum  content  of  42  gal. 
oil  to  the  ton;  »:?)  minimum  cost  of  mining,  crushing. 
and  putting  into  bins  of  50c  per  ton;  (A)  water 
near  by;  (5)  proper  retorting  process;  and  (6)  more 
cash. 

The  leading  Scotch  processes  are  designed  to  recover 
ammonia  as  B  main  product,  and  oil  as  a  byproduct, 
whereas  in  this  country,  plants  must  be  designed  to 
recover  oil  as  a  main  product,  and,  as  Colorado  and 
Utah  shales  have  an  average  of  but  14  lb.  ammonia, 
that  item  may  be  neglected  in  reckoning  shale  values. 
as  "that  ain't  nothin'  to  it  nohow." 

In  1920,  I  submitted  to  Mr.  H.  C.  Goodrich,  chief 
engineer  of  the  Utah  Copper  Co.,  a  full  description  of  a 
stratum  of  shale  on  White  River,  Rio  Blanco  County. 
CoL,  and  asked  him  to  give  me  an  estimate  of  mining 
costs,  and  this  was  his  reply: 
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"With  an  installation  to  handle  2,500  tons  per  day,  which 
would  have  to  stand  the  overhead  expense  for  that  partic- 
ular tonnage,  where  it  is  economically  and  efficiently  han- 
dled, I  would  judge  that  the  cost  of  moving  the  material 
and  crushing  same  to  1J  mesh  would  not  exceed  65c.  per 
yard." 

After  eight  months'  continuous  operation  of  a  Wal- 
lace retort  in  New  Brunswick  last  year,  we  know 
definitely  that  shale  treated  in  a  properly  constructed, 
commercial-size  retort  of  the  Wallace  type  will  yield 
more  oil  and  of  a  better  quality  than  can  be  turned  out 
in  the  laboratory. 

With  a  plant  of  2,500  tons'  daily  capacity,  working 
under  conditions  as  outlined  in  the  above,  crude  shale 
oil  can  be  produced  at  less  than  $1  per  bbl.,  but  when 
shale  has  to  be  mined  underground,  another  dollar  must 
be  added  to  cover  cost  of  extraction. 

Transportation  will  always  find  its  way  to  settled 
production  of  any  desirable  commodity  such  as  coal  and 
oil.  I  know  of  no  payable  oil  shale  beds  on  the  main 
line  of  any  railroad  either  in  Utah  or  Colorado.  In 
conclusion.  I  should  like  to  ask  if  California,  Wyoming, 
or  Mid-Continental  fields  are  producing  petroleum  from 
wells  at  anything  like  $1  per  bbl.?        Hector  McRae. 

St.  Louis,  Mo. 


A  Peripatetic  Institute  Council 
The  Editor: 

Sir — In  a  recent  issue  you  mention  the  suggestion 
for  holding  meetings  of  the  directors  of  the  A.  I.  M.  E. 
at  the  larger  cities  of  the  country  instead  of  holding 
them  all  at  headquarters  in  New  York.  It  is  supposed 
that  such  a  geographic  distribution  of  board  meetings 
would  enable  directors  not  living  in  New  York  or  near 
that  city  to  attend  the  meetings,  thereby  making  them 
more  representative  in  character;  also  it  is  suggested 
that  the  presence  of  the  directors  in  a  city  would  be  a 
pleasant  excuse  for  calling  a  meeting  of  the  local  sec- 
tion, and  thereby  promoting  the  acquaintance  of  mem 
bers  with  the  directors. 

This  is  a  charming  idea,  but  it  seems  to  me  unlikely 
to  fulfil  its  avowed  purposes.  In  the  first  place,  if  a 
meeting  of  directors  were  held  at  Spokane,  for  example, 
it  is  most  unlikely  that  the  personnel  of  the  meeting 
would  be  the  same  as  that  of  the  previous  meeting  at 
another  distant  city,  let  us  say,  St.  Louis.  At  present 
the  directors'  meetings  fail  to  be  representative  because 
directors  living  at  a  distance  fail  to  attend  them,  in 
consequence  of  which  the  business  is  transacted  by  the 
half-dozen  directors  that  do  attend  regularly.  Thus,  in 
effect,  six  men  exercise  the  control  supposed  to  be  dis- 
tributed among  twenty-four.  If  the  meeting  were  held 
at  Spokane,  it  is  probable  that  six  would  be  on  hand 
there  as  at  New  York,  but  it  would  be  a  different  six. 
Imagine  conducting  the  business  of  a  board  of  directors 
under  such  conditions!  There  would  be  no  continuity  of 
policy. 

The  difficulty  is  purely  geographic.  So  long  as  head- 
quarters are  at  one  side  of  the  continent,  it  is  going  to 
be  difficult  to  obtain  a  representative  management  of 
Institute  affairs.  To  select  a  Western  man  as  Presi- 
dent one  year  and  an  Eastern  man  another  year  is  a 
futile  scheme,  because,  after  all,  the  president  of  the 
Institute  is  in  office  much  too  short  a  time  to  be  more 
than  a  figurehead.  He  needs  half  the  term  of  office 
to  find  his  bearings,  and  if  he  is  modest  and  sagacious 
he  will  be  slow  to  make  any  change  of  policy  during 
the   remaining  months   of   his   incumbency.     The   key- 


man,  of  course,  is  the  Secretary ;  he  is  the  permanent 
executive,  and  on  the  choice  of  an  efficient  secretary 
each  one  of  the  institutes  depends  for  its  welfare.  Be- 
hind him  is  the  small  group  of  directors  willing  and 
able,  by  reason  of  residence  near  headquarters  and  the 
possession  of  leisure  from  personal  affairs,  to  attend 
to  the  business  of  the  Institute. 

There  was  a  time  when  mining  and  metallurgical 
engineers  either  lived  in  the  East  or  went  thither  peri- 
odically. When  the  Institute  was  started,  the  mining 
business  of  the  country  centered  in  New  York  and 
Boston.  Conditions  have  changed,  but  the  geography 
of  the  United  States  remains  the  same.  This  fact,  I 
suggest,  should  be  recognized  by  selecting  a  city  nearer 
the  center  of  the  country  as  our  headquarters.  Denver 
would  be  suitable,  not  because  it  is,  or  was,  a  mining 
center,  but  because  it  is  a  focal  point  in  railroad  trans- 
portation. If  the  Institute  had  its  head  office  at  such 
a  convenient  point  as  Denver,  it  would  be  practicable 
to  obtain  a  representative  attendance  of  directors  and 
to  facilitate  the  accomplishment  of  the  purposes  for 
which  the  Institute  was  founded.  Perhaps,  Mr.  Editor, 
your  readers  will  express  themselves  on  the  subject  in 
your  columns;  the  question  is  of  practicable  importance 
and  deserves  frank  discussion. 

I  am  aware,  of  course,  that  the  Institute  has  ties 
with  the  Engineering  Societies  building,  and  that,  I 
presume,  would  be  a  serious,  but  not  insurmountable, 
obstacle  to  a  change  of  headquarters. 

San  Francisco,  Cal.  T.  A.  RlCKARD. 
■*> 

Make  It  of  Copper 

The  Editor: 

Sir — In  connection  with  your  "make-it-of-copper" 
campaign,  and  your  recent  editorial  on  copper  radiators, 
allow  me  to  relate  a  personal  experience  which  is  not 
without  a  certain  tang. 

Last  February  the  30-gal.  galvanized-iron  hot-water 
tank  attached  to  my  furnace  burst  and  made  a  mess  in 
my  cellar.  I  had  to  replace  it  and  set  about  to  buy  a 
new  one.  The  price,  I  found  by  telephone  enquiry,  was 
$13.25.  That  very  day  I  read  one  of  your  campaign 
articles  and  I  decided  to  "make  it  of  copper,"  if  I  could 
manage  it.  I  turned  up  your  metal  quotations  for  that 
week  and  found  that  "electrolytic  copper,  N.  Y.,  net 
refinery"  was  13ic.  I  estimated  the  weight  of  the  tank 
at  60  lb.,  made  a  multiplication  accordingly,  and  con- 
cluded, in  my  artlessness  and  inexperience,  that  a  copper 
tank  should  cost  about  $7.95  more  than  a  galvanized 
iron  one,  disregarding  the  cost  of  the  material  of  the 
latter.  I  rang  up  my  plumber's  supplies  man  again.  "Yes, 
he  had  the  30-gal.  copper  tanks.  Rather  more  expensive 
though.  Kindly  hold  the  line,  I'll  see  what  I  can  do." 
(Pause).  "Hallo,  $67.50."  I  put  in  another  galvanized- 
iron  tank.  Theo.  C.  Denis. 

Quebec,  Canada. 

«•- 

The  Coolbaugh  Process 
The  Editor: 

Sir — In  Mr.  Rickard's  article  'Mining  in  Colorado' 
in  the  July  1  issue,  I  notice  that  he  mentions  my  name 
as  the  inventor  of  a  sulphate-roasting  process.  Mr.  J. 
Burns  Read  and  Mr.  O.  A.  Fischer  have  been  intimately 
associated  with  me  in  the  origination  and  development 
of  the  ideas  of  this  sulphate-roasting,  and  their  names 
should  also  appear  as   originators   of  our  process. 

Denver,  Col.  M.  F.  Coolbaugh. 
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Mining  Engineers  of  Note 

EDGAR  P.  RATHBONE 


MOST  LAYMEN  get  their  notion  of  a  mining 
engineer  from  perusing  fiction  written  by  im- 
aginative persons  whose  hazy  information  re- 
garding the  species  is  largely  hearsay.  According  to 
the  popular  idea  the  mining  engineer  is  a  two-fisted 
'he  must  have  two  fists) 
chap  who  is  engaged  in 
wresting  endless  wealth 
from  the  "treasure 
vaults  of  mother  earth." 
The  mining  of  virgin 
gold  is  most  romantic, 
but  silver  and  even  vul- 
gar copper  find  occasion- 
al favor  among  enter- 
prising authors.  The 
life  of  a  proper  mining 
engineer  should  be  a 
kaleidoscopic  series  of 
adventures  as  he  moves 
from  one  remote  place 
to  another  on  the  fringe 
of  civilization,  with  in- 
termittent visits  to  New 
York  or  London  to  spend 
some  of  his  money.  Un- 
fortunately, few  success- 
ful engineers  live  up  to 
the  advance  notices  of 
fiction;  but  occasionally 
one  rises  above  the  com- 
monplace and  approaches 
them.  Peruse,  if  you 
please,  the  following 
chronological  sketch  of 
the  career  of  Edgar  P. 
Rathbone,  of  London: 
Ushered  into  the  world 
at  Liverpool  in  1856, 
young  Rathbone  received 
a  practical  education 
in  mining  while  serving 

as  an  "articled  pupil"  to  the  late  Emerson  Bainbridge, 
manager  of  sundry  coal-mining  enterprises.  Incident- 
ally, he  participated  in  the  rescue  work  at  the  time  of 
the  great  explosion  at  Swaithe  Main,  near  Barnsley, 
when  180  men  were  killed.  This  experience  had  the 
effect  of  damping  his  enthusiasm  for  coal  mining.  He 
became  a  student  at  the  Royal  School  of  Mines  in  1877; 
he  studied  later  at  Freiberg,  and  finished  his  schooling 
at  the  University  of  Liege.  From  Belgium  he  went  to 
London,  where  he  opened  an  oil!'  lilting  engi- 

neer in  the  firm  of  Bainbridge,  Seymour  &  Rathbone, 
othei  ■  •■  Brandy,  Soda  A-  Repentence,  as  the  partners 
were  styled  by  their  Intimates.  The  plans  for  the 
founding  of  the  Institution  of  .Mining  &  Metallurgy 
were  made  at  meetings  held  in  theil  office,  Mr.  Rath 
bone  did  the  foreign  work  for  the  firm,  and  in  a  single 
year  traveled  more  than  26,000  miles  m  making  S 
lnations  in  the  southern  pari  of  the  United  States,  in 
Mexico,  and  in  Bolivia.  Two  thOU  and  of  thesfl  miles 
were  covered  astride  the  back  of  sundry  patient  bui 


EDGAR   P.    RATHBONE 


After  a  series  of  negotiations  with  bloodthirsty  brigands 
in  Mexico — the  fact  that  his  subsequent  career  remains 
to  be  reviewed  indicates  that  the  negotiations  were 
reasonably  successful — he  went  to  the  Rand  gold  fields, 
in  South  Africa,  in  1889.  Here  he  established  the 
South  African  Mining 
&  Engineering  Journal. 
As  the  first  government 
inspector  of  mines  Mr. 
Rathbone  found  himself 
in  what  he  naively 
describes  as  an  "unten- 
able" position  at  the 
time  of  the  Jameson 
Raid;  accordingly  he  re- 
tired from  the  country. 
In  his  retreat  he  was 
more  fortunate  than 
John  Hays  Hammond, 
who  was  captured,  con- 
demned to  death,  and 
finally  let  off  with  a  fine 
of  ,£10,000.  He  deems 
himself  particularly 

fortunate,  because  he 
knows  of  no  one  who 
could  and  would  have 
paid  a  ransom  on  the 
Rathbone  head.  On  re- 
turning to  London  he 
undertook  a  "roving 
tour"  of  the  world's 
mining  districts  in  be- 
half of  a  syndicate  ot 
South  African  capital- 
ists. This  was  the  year 
of  the  Klondike  rush, 
and  Mr.  Rathbone  visit- 
ed almost  every  mining 
district  in  Canada  from 
the  Arctic  Circle  to  the 
United  States  boundary. 
There  followed  another  professional  journey  to  the 
United  States  and  later  to  various  mines  in  Hungary, 
Rumania,  and  Italy.  Our  "biographee"  was  saved 
from  becoming  disgustingly  wealthy  by  the  failure  of 
Dame  Nature  to  enrich  sufficiently  the  South  African 
gold  reefs  on  the  opposite  side  of  the  basin  from 
Johannesburg.  For  the  South  African  Syndicate  he 
acquired  options  on  "farms"  traversed  by  several  miles 
of  reefs  which  he  had  identified  as  being  the  same  as 
those  that  were  being  SO  successfully  exploited.  He 
Bays  that  his  geological  conclusions  proved  to  be  abso- 
lutely correct;  the  fly  in  the  ointment  was  the  low  gold 
content   of  the  reef. 

During  the  World  War.  .Mr.  Rathlione  did  his  bit 
by  serving  in  the  ('.  I.  I».  and  as  a  member  of  the 
Headquarters  Special  Constabulary.  His  son,  Basil  Rath- 
bone,  is  on  tbe  stage  in  New  York.  The  elder  Rathbone 
Confosses  that  he  bBa  now  resigned  himself  to  living  in 
tbe  reflected  glory  of  a  Broadway  star,  although  he  in- 
sists thai  be  Is  still  a  young  man  at  sixty-six. 
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Testing  Rock  Drills 

Method  Employed  by  Manufacturers  to  Determine  Drilling  Speed,  Air 
Consumption,  Blows  Per  Minute,  Force  of  Blow,  Wearing  Quality,  and 
Operation  in  General — Object  to  Insure  Satisfactory  Work  in  Field 

By  Royal  J.  Day 


FACTORY  TESTS  of  rock  drills  are  generally  made 
to  determine  six  important  points  in  the  design  of 
the  machines,  These  points  are:  (1)  The  drilling 
speed,  or  the  rate  at  which  holes  of  a  given  size  can  be 
drilled  in  the  rock  upon  which  the  machine  is  being 
tested;  (2)  the  air  consumption  of  the  machine,  which 
is  generally  referred  to  as  the  cubic  feet  of  free  air 
used  per  minute;  (3)  the  number  of  blows  delivered 
per  minute  by  the  piston  (or  hammer)  of  the  machine; 
(4)  the  force  of  the  blow  delivered  by  the  piston  (or 
hammer)  ;  (5)  the  wearing  quality  of  the  materials 
used;  and  (6)  the  operation  of  the  machine  in  general. 
These  six  points  are  all  given  considerable  attention 
during  the  development  of  the  machine,  but  when  the 
drill  has  passed  the  experimental  stage  and  is  being 
produced  in  the  factory,  the  testing  is  somewhat  simpli- 
fied by  the  method  of  testing  the  individual  parts  before 
they  are  finally  assembled  as  a  complete  unit.  How- 
ever, the  complete  drill  is  tested  for  drilling  speed  and 
must  come  up  to  set  standards  before  it  is  passed  by 
the  inspector. 

Machines  have  been  developed  for  use  in  testing 
rock  drills  to  determine  the  force  of  the  blow  delivered 
by  the  piston  (or  hammer),  and  also  the  number  of 
blows  struck  per  minute.  It  is,  however,  customary 
to  test  the  drills  under  actual  drilling  conditions  to 
determine  the  speed  of  drilling  with  various  sizes  of  bits. 

Drilling  Speed  Determined 

Fig.  1  shows  a  representation  of  a  typical  set-up  to 
determine  the  drilling  speed  of  a  rock  drill.  A  is  a 
block  of  rock.  Care  is  exercised  in  selecting  these 
test  blocks  so  as  to  secure  as  uniform  a  specimen  as 
possible,  in  regard  to  evenness  of  grain  and  freedom 
from  soft  spots  and  crevices.  B  is  a  vertical  column 
which  is  attached  to  a  heavy  cast-iron  base  to  give 
rigidity.  The  usual  column  arm  and  saddle  is  mounted 
upon  the  vertical  column.  The  rock  drill  to  be  tested 
is  shown  at  C  and  is  clamped  in  the  drill  saddle  in  the 
regular  manner.. 

It  is  customary  to  test  the  machines  by  using  bits 
of  various  sizes,  those  most  generally  used  being  11-, 
II-  and  li-in.  diameter.  After  the  machine  has  been 
set  up  as  shown  in  Fig.  1,  the  method  of  procedure  is 
as  follows:  The  drill  steel  having  the  largest  diameter 
bit  is  properly  inserted  in  the  chuck  of  the  machine 
and  the  hole  spotted  on  the  rock.  (Spotting  the  hole 
consists  of  running  the  drill  slowly  to  remove  any  pro- 
jection directly  under  the  cutting  edge  of  the  bit, 
thereby  producing  a  flat  spot  on  the  rock.)  The  full 
power  is  then  turned  into  the  machine,  and  the  drill 
allowed  to  remain  in  operation  for  one  minute,  care 
being  exercised  in  the  timing  so  as  to  obtain  the  results 
for  a  run  of  as  near  one  minute  of  operation  as  possible. 
At  the  end  of  this  run  the  drill  steel  is  removed  from 
the  machine,  and  the  actual  depth  of  the  drilled  hole 
is  measured  to  the  nearest  Ath  of  an  inch,  and  a  record 
made  of  the  depth  drilled. 


The  drill  steel  having  the  next  smaller  diameter  bit 
is  then  properly  inserted  in  the  operating  position  and 
the  drill  is  again  run  for  one  minute,  and  the  amount 
drilled  recorded.  This  is  obtained  by  measuring  the 
depth  of  the  hole  and  deducting  the  amount  previously 
drilled.  The  same  procedure  is  carried  on  with  the 
next  smaller  bit;  that  is,  the  drill  steel  is  properly 
inserted  in  the  operating  position  and  the  drill  run 
for  one  minute,  and  the  amount  drilled  determined  and 
recorded. 

It  is  customary  to  make  several  tests  as  described, 
so  that  an  average  may  be  obtained  which  is  used  in 
making  efficiency  charts  showing  the  work  performed. 

Rock  drills  are  generally  operated  on  various  pres- 
sures,  ranging  from   60   lb.   per   sq.in.   or   less,  to   100 


¥    I 


□ 


Fig.  1 — Set-up  of  rock  drill  for  testing  to  determine 
drilling  speed 

lb.  per  sq.in.  or  over.  For  this  reason  tests  are  run 
at  various  pressures,  customarily  60,  70,  80,  90,  and 
100  lb.  per  sq.in.  From  the  recorded  results  of  these 
tests  a  curve  can  be  plotted  (which  will  be  described 
later),  showing  the  approximate  drilling  speed  that  may 
be  expected  from  the  drill  at  a  given  air  pressure. 

Determining  Air  Consumption 

Meters  of  various  types  have  been  designed  which 
show  the  amount  of  air  that  is  passing  through  the 
machine  being  tested,  generally  in  cubic  feet  of  free 
air  per  minute.  What  is  desired  in  connection  with 
the  test  previously  outlined  is  the  actual  amount  of 
free  air  used  by  the  machine  for  the  duration  of  the 
test.  To  obtain  this  the  most  accurate  method  is  prob- 
ably that  involving  the  use  of  displacement  tanks,  by 
which  the  actual  amount  of  free  air  used  can  be  def- 
initely determined.  A  meter  of  this  type  is  shown  in 
Fig.  2.  It  consists  of  two  tanks  (or  small  air  receivers) 
and  the  necessary  valves,  gages,  calibrated  measuring 
scales,  and  other  accessories.  This  meter  is  operated 
as  follows : 

The  receiving  tanks  are  shown  at  A  and  B,  to  which 
air  is  admitted  through  the  reducing  valve  L  and  the 
inlet  valves  C  and  E.     The  air  to  be  measured  passes- 
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from  the  tank  A  or  B  by  way  of  the  outlet  valve  D 
or  F  to  the  machine  being  tested. 

In  operation,  a  certain  amount  of  water  is  required 
which  will  show  in  the  gage  glasses  /  and  J.  Air  is 
admitted  through  one  of  the  inlet  valves,  and  one  of 
the  outlet  valves  is  opened  until  the  water  takes  a 
position  which  we  will  assume  to  be  as  indicated  by 
the  lines  M  and  A'  on  the  gage  glasses  /  and  J.  This  is 
possible    by    means    of    the    quick-opening    gate    valve 


'Outlet 


}h?fW}?nmttmnn}nfJtt)tnmmtmtmfwm?w)rh?ru/rr>tffft 

Fig.  2— Displacement  type  of  air  meter  for  determining 
air  consumption  of  pneumatic  tools 

shown  at  K,  which,  when  open,  permits  the  water  to 
pass  from  one  tank  to  the  other. 

When  the  water  is  in  the  proper  position  to  register 
the  displacement  of  the  amount  of  air  used,  the  machine 
to  be  tested  is  connected  to  the  outlet  pipe  of  the  water 
by  the  necessary  hose  and  connections,  and  the  throttle 
valve  is  set  in  the  closed  position. 

The  inlet  valves  C  and  E  are  then  opened,  this  admit- 
ting air  to  the  receivers  A  and  B.  The  pressure  in  both 
tanks  will  become  balanced.  After  the  pressure  in  the 
receivers  has  become  balanced  (which  is  easily  deter- 
mined by  the  gages  G  and  H)  and  with  the  water  regis- 
tering as  assumed  at  points  M  and  N  of  the  glige  glasses, 
a  rubber  band  is  set  at  N  to  indicate  the  height  of  the 
water  in  the  tank.  The  inlet  valve  C  is  opened  and  the 
valve  E  closed.  The  outlet  valve  F  is  opened  and  the 
valve  D  closed.  When  the  throttle  valve  on  the  machine 
being  tested  is  opened,  the  air  under  pressure  will  enter 
tank  A  through  the  inlet  valve  C  and  force  the  water 
through  the  gale  valve  A'  fwhich  is  in  the  open  posi- 
tion) intri  the  tank  /.'.  This  will  keep  a  constant  pres- 
sure on  the  air  in  tinik  /;.  The  air  in  tank  /.'  will  pass 
through  the  outlet  valve  F  to  the  machine. 

When  the  machine  has  been  run  the  desired  length 
of  time,  the  gate  valve  K  is  quickly  closed,  thereby  stop- 
ping the  flow  of  water  from  tank  A  to  tank  />'.  The 
height  of  the  water  registered  in  the  gage  glass  above 
the  rubber  band,  previously  set,  will  indicate  the  dis- 
placement  of  the  air  used.     This  can   be   read   in   terms 

of  cnbic  feet  of  free  air  by  means  of  graduated  scales 

which   are   calibrated   for   the    various   pressure.*. 

On  the  next  run  of  the  machine,  the  adjustment  of 

the    valves    is    reversed,    and    the    air    for    the    machine 

drawn    from    tank    A      that    is,   the   inlet 

valve   E  i-   op.-ncd   and    the   valve   ('  closed.     The   outlet 

valve  D  is  opened  and  the  valve  E  dosed.     The  rubber 


band  on  the  gage  glass  /  is  then  set  to  indicate  the 
height  of  the  water,  and  the  machine  and  gate  valve  K 
are  operated  as  previously  described. 

The  reducing  valve  is  a  convenient  accessory.  In 
addition  to  performing  its  function  of  keeping  the  air 
entering  the  tanks  at  a  uniform  pressure,  it  permits 
the  testing  of  the  machines  at  pressures  lower  than 
the  line  pressure  to  which  the  meter  is  connected. 

Leakage  of  Air  Must  Be  Considered 

In  practice,  owing  to  faulty  connections  and  fittings, 
there  is  generally  a  certain  amount  of  leakage ;  that  is. 
air  passes  through  the  meter,  but  escapes  to  the  atmos- 
phere before  it  reaches  the  machine.  This  loss  of  air 
must  be  taken  into  consideration  to  obtain  accurate 
results  in  regard  to  the  amount  of  air  used  by  the 
machine.  To  determine  this  loss,  the  meter  is  properly 
set  for  operation,  the  rubber  band  on  the  gage  glass  is 
properly  set,  and  the  throttle  valve  of  the  machine  is 
kept  closed.  After  the  lapse  of  the  desired  time  the 
gate  valve  K  is  closed  and  the  loss  of  air  measured. 
This  will  be  indicated  by  the  distance  that  the  water  has 
risen  in  the  tank  from  which  the  air  is  drawn. 

If  accurate  results  are  desired,  the  amount  of  air 
thus  indicated  should  be  deducted  from  the  amount 
registered  when  the  machine  was  in  operation  for  the 
same  period  of  time. 

Results  of  Drilling  Speed  Test  and  Air 
Consumption  Tabulated 

Having  determined  the  drilling  speed  and  also  the 
air  consumption  at  various  pressures,  we  have  a  record 
of  the  results  similar  to  the  following,  which  was  made 
from  one  minute  runs  on  each  size  of  bit: 
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Fig.  8 — Charts  showing  results  of  (hilling  speed  and 
air  consumption    tests 

Corresponding  records  will  be  obtained  for  the  other 
irea  at  which  the  rock  drill  is  tested. 

The  average  of  several  runs  is  generally  used  when 
the  curves  described  In  the  following  are  made.  Fig.  3 
denotes  the  method  of  plotting  curves  to  show  the  aver- 
age results  obtained  from  the  drilling  speed  and  air 
consumption  tests. 
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Chart  A  in  Fig  3  indicates  the  cubic  feet  of  free  air 
used  per  minute  at  various  pressures.  Chart  B  indicates 
the  amount  drilled  per  minute.  The  average  of  all  runs 
made  at  indicated  pressure  is  used.  This  position  is 
located  on  the  chart  for  each  pressure  at  which  the 
machine  is  tested  and  the  points  are  connected  to 
form  the  curve.  Chart  C  indicates  the  efficiency  of  the 
machine.  The  points  for  locating  this  curve  are  obtained 
by  dividing  the  number  of  inches  drilled  by  the  number 
of  cubic  feet  of  air  used.  This  curve  shows  the  inches 
drilled  per  cubic  foot  of  air;  that  is,  inches  drilled 
divided  by  the  cubic  feet  of  air  used  gives  the  efficiency. 

Force  of  Blow  and  Number  of  Blows  Delivered 
Per  Minute  Determined 

As  stated  above,  machines  have  been  designed  for  the 
purpose  of  recording  the  force  of  the  blow  and 
number  of  blows  delivered  per  minute  by  the  piston 
(or  hammer)  of  rock  drills.  Some  of  these  testing 
machines  have  attachments  which  record,  in  the  form 
of  a  graph  on  a  strip  of  paper,  the  air  pressure  at  which 
the  machine  was  tested,  the  cubic  feet  of  free  air  per 
rninute  used  by  the  machine,  and  also  indicate  the 
■elapse  of  one  second  intervals  of  time. 

The  arrangement  of  the  mechanism  for  registering 
the  force  of  the  blow  delivered  generally  consists  of  a 
plunger  that  operates  in  a  cylinder.  A  port  connects 
■one  end  of  the  cylinder  to  a  space  back  of  a  diaphragm, 
to  which  is  attached  the  necessary  lever  movement  and 
pencil  for  recording  the  vibrating  action  of  the  dia- 
phragm upon  a  paper  strip.  The  space  between  the  end 
of  the  plunger  and  the  diaphragm  is  filled  with  oil.  It 
follows  that  a  blow  upon  the  plunger  will  be  transferred 
by  the  oil  column  to  the  diaphragm,  causing  it  to  deflect 
in  proportion  to  the  blow.  The  deflection  will  be  re- 
corded on  the  paper  strip  by  means  of  the  lever  move- 
ment and  pencil. 

Fig.  4  represents  a  graph  obtained  in  the  test  of  an 
air-feed  stoper-type  drill  with  the  arrangement  just 
described.  Line  A  represents  the  location  of  the 
marker  at  zero  air  pressure.  Line  B  represents  the 
pressure  due  to  the  air  feed  arrangement.  The  drum 
carrying  the  paper  roll  was  run  and  the  machine  oper- 
ated with  the  result  that  line  C  D  E  F  was  obtained. 
The  height  of  the  line  C  D  represents  the  force  of  the 
blow  delivered,  from  which,  by  the  proper  calculations, 
it  is  possible  to  obtain  the  force  of  the  blow  expressed 
in  foot  pounds.  The  line  D  E  F  indicates  the  action  of 
the  diaphragm  in  assuming  its  normal  position. 

To  determine  the  number  of  blows  delivered  by  the 
piston  (or  hammer)  per  minute,  it  is  necessary  to  in- 
dicate a  specified  lapse  of  time  on  the  paper  upon  which 
the  graph  is  being  recorded.  Line  G  is  used  for  this 
purpose,  points  as  shown  at  Gs  being  made  at  the 
expiration  of  each  second  of  the  run.  By  counting 
the  number  of  blows  registered  between  these  indicated 
points  we  determine  the  number  of  blows  struck  per 
second;  thus,  if  the  average  number  of  indicated  blows 
per  second  equals  twenty-one  we  are  safe  in  stating  that 
the  piston  is  delivering  1,260  blows  per  minute. 

If  the  testing  machine  is  arranged  to  record  the  air 
pressure  and  air  consumption,  the  paper  upon  which 
the  graph  is  drawn  should  be  properly  ruled,  the  space 
between  the  lines  being  such  as  to  indicate  a  specified 
increase  in  air  pressure  or  air  consumption. 

Properly  designed  devices  can  be  used  to  draw  a  line 
on  the  chart  from  which  can  be  read  directly  the  air 
pressure  at  which  the  machine  is  tested  and  the  cubic 


feet  of  free  air  used  per  minute.  The  devices  for  re- 
cording air  pressure  and  air  consumption  are  not  abso- 
lutely necessary,  as  it  is  possible  to  obtain  these  data 
from  other  sources.  They  are,  however,  convenient,  in 
that  they  keep  the  desired  data  together  and  easily 
available  for  future  reference. 

Wearing  Qualities  of  Materials  Used  Tested 

Tests  to  determine  the  wearing  qualities  of  the  mate- 
rial from  which  the  various  parts  of  the  machine  are 
made  are  being  conducted  continuously.  Parts  are 
made  of  materials   of  various   composition   and   given 


Fig.  4 — Graph  showing  force  of  blow  delivered  by  rock 
drill  piston;  also  number  of  bloivs  struck  per  minute 

different  heat-treatments.  These  parts  are  subjected 
to  abuse  much  more  severe  than  any  that  they  are  likely 
to  be  subjected  to  in  actual  service.  For  example, 
pistons  are  made  to  hammer  continuously  upon  a  steel 
block,  this  test  being  carried  on  for  hours  until  the 
piston  is  finally  broken  by  the  severe  treatment.  To 
test  the  material  used  for  making  the  side  rods,  the 
piston  is  permitted  to  hammer  against  the  front  head 
of  the  machine  until  the  side  rods  are  broken. 

Similar  tests  are  made  on  other  parts  that  are  sub- 
jected to  heavy  stresses,  to  determine  the  best  material 
for  each  particular  part.  Accurate  records  are  kept  of 
the  various  tests  made,  and  when  a  material  or  method 
of  heat-treatment  is  found  that  has  a  tendency  to 
lengthen  the  life  or  wearing  qualities  of  any  of  the 
parts,  this  material  or  method  is  substituted  for  that 
in  use. 

One  of  the  outstanding  points  to  be  featured  in  plac- 
ing a  rock  drill  on  the  market  is  the  amount  of  main- 
tenance work  and  the  cost  of  upkeep  of  the  drill.  There- 
fore users  of  these  machines  can  rest  assured  that  the 
best  possible  material  is  used  in  the  construction  of 
them,  with  the  object  of  keeping  the  cost  of  repairs  at 
the  lowest  possible  figure. 

Approval  of  Users  of  Rock-Drill  Sought 

The  ultimate  success  of  the  machine  depends  largely 
upon  its  operation  and  action,  but  also  upon  the  approval 
of  its  users.  Thus  a  rock  drill  may  be  an  exceedingly 
rapid  driller,  yet  not  obtain  favor  with  the  men  called 
upon  to  operate  it.  Various  causes  may  be  responsible 
for  this  disfavor.  For  example,  if  the  valve  action  is 
slow,  the  piston  action  will  be  sluggish ;  or,  again,  exces- 
sive vibration  may  make  it  difficult  for  the  operator 
to  hold  the  drill  in  the  proper  position.  Such  defects 
are  fatal  to  the  adoption  of  the  machine  by  the  trade. 

During  the  development  stages,  the  machine  is  care- 
fully observed  for  indication  of  objectionable  features 
which  may  have  a  detrimental  effect  upon  its  sale.  Great 
care  is  exercised  to  produce  a  machine  with  smooth 
action  and  freedom  from  vibration.  At  times,  drilling 
speed  will  be  sacrificed  to  obtain  these  features  and  to 
secure  a  machine  which  is  easier  to  handle  and  hold 
in  the  proper  operating  position. 
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Space  will  not  permit  my  going  into  detail  in  regard 
to  the  method  of  testing  and  inspecting  all  of  the  parts 
that  comprise  a  rock  drill.  Limit  gages  are  used  on  all 
machined  parts  so  that  the  variation  in  the  size  is  held 
to  a  small  margin,  seldom  exceeding  more  than  a  few 
thousandths  of  an  inch.  The  amount  of  tolerance  de- 
pends upon  the  part  and  the  necessity  of  holding  it  to 
close  limits. 

The  piston  for  hammer)  is  generally  run  in  a  special 
machine  for  a  specified  time,  so  that  any  flaws,  such  as 
water  cracks  due  to  hardening,  will  be  found. 

Valve  motions  are  assembled  and  tested  as  a  com- 
plete unit  before  being  placed  in  the  storeroom  from 
which  they  are  drawn  at  the  time  of  assembling  the 
complete  machine. 

Cushion  springs  are  compressed  in  a  specially 
designed  machine  until  they  are  closed  tightly.  When 
the  pressure  on  the  spring  is  released  it  must  return  to 
its  original  length  or  it  will  be  rejected. 

Other  special  instances  might  be  cited,  but  I  believe 
the  above  is  sufficient  to  enable  the  reader  to  obtain  a 
general  idea  of  the  care  that  is  used  in  the  examination 
and  manufacture  of  the  parts  that  go  to  make  up  a 
rock  drill.  This  care  is  necessary  so  that  every  part 
ordered  and  sent  out  as  a  repair  part  will  be  an  exact 
duplicate  of  the  part  that  is  to  be  replaced  and  the 
satisfactory  operation  of  the  machine  will  be  insured. 

After  the  complete  drill  has  been  assembled,  each 
machine  is  tested,  and  it  must  come  up  to  drilling  speci- 
fications for  various  sizes  of  bits  before  it  is  passed 
by  the  inspector. 

The  outline  of  procedure  which  has  been  given  here 
may.  of  course,  vary  with  different  manufacturers.  It  is 
probable  that  methods  will  vary  at  different  factories 
of  the  same  company,  as  the  managements  of  the  various 
works  have  their  own  ideas  for  accomplishing  the  desired 
results. 

Although  it  is  impossible,  under  these  circumstances, 
to  give  a  detailed  description  that  will  apply  to  all  cases, 
the  one  here  outlined  should  serve  the  purpose  of 
giving  the  users  of  rock  drills  an  idea  of  how  the 
machines  are  tested  and  what  care  is  taken  to  insure 
that  they  receive  the  best  product  that  it  is  possible  to 
manufacture. 

Material  for  Geophone  Diaphragms 

An  investigation  conducted  by  the  U.  S.  Bureau  of 
.Mini-  t<.  determine  the  most  suitable  material  for  geo- 
phone diaphragms  showed  that  in  mica  diaphragms  the 
thickness  was  not  an  important  factor.  Metal  dia- 
phragms were  not  only  more  satisfactory  than  mica, 
hut  their  sensitiveness  increased  with  thickness  until 
a  point  was  reached  when  a  ringing  tone  was  produced, 
and  the  diaphragms  therefore  became  useless.  With 
■■(■option  of  Non  Gran  bearing  metal,  a  material 
0.025  in.  thick  was  the  thickest  that  could  bo  used. 
With  Non  Gran  hearing  metal,  however,  a  diaphragm 
no:;:,  m.  thick  was  satisfactory. 
To  determine  the  st  of  the  diaphragms, 

with  the  geophones  were  made  on  blows 
-'ruck    with    a    5  J -lb.    hammer    swung    as    a    pendulum 
,i  distance   100  fl    away  from  the 
wing  of  the  pendulum  was  measured, 
and  the  shot-tost  swing  that  could  be  detected  with  the 
ded.     The  results  obtained  at  the 

mental     mine    with    the    different     materials    are 
n  in  Technical  Pa]  '  issued. 


Barium  and  Strontium  in  Canada 

The  hitherto  exploited  occurrences  of  barium  and 
.•trontium  minerals  in  Canada  are  all  situated  in  east- 
ern Canada,  and  chiefly  in  Ontario  and  Nova  Scotia, 
according  to  the  Department  of  Mines,  at  Ottawa. 
Barytes  mining  has  had  its  greatest  development  in 
Nova  Scotia,  the  important  deposits  at  Lake  Ainslie 
having  furnished  the  bulk  of  the  barytes  produced  in 
Canada.  A  number  of  small,  scattered  deposits  occur 
in  southeastern  Ontario,  but  these  are  not  considered 
of  great  economic  importance.  In  recent  years,  im- 
portant bodies  of  barytes  have  been  discovered  in 
northern  Ontario.  Unfortunately,  some  of  the  most 
promising  deposits  in  this  region  are  situated  too  far 
from  a  railroad  to  permit  of  their  exploitation  at  the 
present  time.  Large  deposits  are  also  said  to  occur  in 
British  Columbia  near  Spillimacheen,  on  the  Kootenay 
Central  R.R.,  but  no  development  of  these  occurrences 
has  taken  place. 

With  the  exception  of  a  few  hundred  tons  produced 
in  the  Lake  Ainslie  district,  Nova  Scotia,  there  has 
been  practically  no  output  of  barytes  in  Canada  for  sev- 
eral years.  The  cause  for  this  inactivity  would  appear 
to  be  not  lack  of  barytes  but  the  comparatively  low 
price  at  which  barytes  has  been  selling.  Barytes  is 
produced  very  cheaply  in  Missouri,  Georgia,  and  Ken- 
tucky, the  mineral  occurring  as  lumps  in  clay  and  being 
dug  out  by  hand  (in  Missouri)  or  by  steam  shovel  (in 
Georgia).  Canadian  barytes  costs  more  to  mine,  and 
many  of  the  deposits  are  remote  from  the  consuming 
centers.  Also,  Canadian  vein  barytes  is  often  harder 
and  more  difficult  to  grind  than  the  soft  Missouri 
barytes. 

The  only  strontium  mineral  of  importance  occurring 
in  Canada  is  the  sulphate  of  strontium,  celestite,  which 
is  known  in  possible  economic  quantities  in  southeastern 
Ontario  only.  The  known  deposits  are  not  large,  but, 
in  one  or  two  instances,  are  regarded  as  capable  of  suc- 
cessful exploitation,  should  an  active  demand  for  celes- 
tite arise.  Most  of  the  celestite  consumed  on  the 
American  continent  is  imported  from  England,  and  is 
used  principally  for  the  preparation  of  strontium 
hydrate,  which  is  employed  in  the  refining  of  beet 
sugar.  In  the  manufacture  of  fireworks  strontium  salts 
are  used  to  produce  red  fire. 


Testing  Dust  at  Pittsburgh 

Comparative  tests  on  dust  are  being  conducted  by  the 
I'  S.  Bureau  of  Mines,  in  co-operation  with  the  U.  S. 
Public  Health  Service  and  the  Bureau  of  Chemistry,  at 
the  Pittsburgh,  Pa.,  experiment  station.  The  experi- 
menters are  using  the  sugar  tube.  Palmer  water-spray 
apparatUB,  the  paper  thimble  filter,  and  the  konimeter, 
which  impinges  a  small  volume  of  air  at  high  velocity 
against  a   plate  made  sticky   to  catch   dust. 

A  test  on  iron  dust  was  made  by  suspending  a 
weighed  amount  in  the  air  of  a  vras  chamber,  stirring 
until  uniformly  distributed  and  then  taking  simulta- 
neous samples.  Analytical  processes  were  carried  out 
to  give  numbers  of  particles  per  unit  volume  of  air. 
weight  and  distribution  of  the  sizes  of  dust.  The  char- 
acteristics of  the  different  instruments  and  the  relative 
efficiencies  will  lx>  obtained  from  the  results.  Figures 
OH  the  first  test  are  not  el  available,  but  it  appears 
that   ■,  ilarity  is  being  obtained  on  consecutive 

amples  than  are  obtainable  in  the  field. 
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Surface  Tension  and  Flotation  Phenomena 

Zinc  Shavings  and  Tin  Foil,  With  a  Few  Drops  of 
Oil  and  a  Medicine  Dropper,  All  That  Were  Needed 
in  Simple  Tests  To  Show  Fundamental  Reactions 

By  D.  W.  Leeke  and  R.  H.  Jarvis 


THE  DIFFERENT  PHENOMENA  connected  with 
the  surface  tension  of  liquids  have  been  given 
much  attention  of  late,  especially  in  connection 
with  the  theory  of  flotation.  It  has  been  known  for 
some  time,  and  proved  beyond  a  doubt,  that  oil  as 
applied  in  the  flotation  process  reduces  to  a  marked 
degree  the  surface  tension  of  the  water  with  which  it 
is  mixed.  In  a  recent  article  in  the  Mining  and  Scientific 
Press,  this  reduction  of  the  surface  tension  by  the  addi- 
tion of  different  kinds  and  different  amounts  of  oils 
was  well  explained.  The  author'  had  devised  a  neat 
and  ingenious  machine  whereby  these  various  surface 
tensions  were  measured.  The  thoroughness  of  the 
descriptions  and  the  explanations  in  this  article  added 
markedly  to   its   instructiveness. 

This  introductory  paragraph  brings  us  to  the  matter 
in  hand — namely,  the  description  of  some  simple  ex- 
periments that  we  have  carried  on  to  throw  further 
light  on  the  subject  of  surface  tension  as  well  as  the 
theory  of  flotation.  The  following  experiments  are 
not  brought  forth  as  conclusive  proof  for  any  one 
theory,  but  are  jotted  down  mainly  because  they  are 
new  and  interesting,  and  undoubtedly  hold  some  value 
in  themselves  in  adding  further  knowledge  to  this  broad 
subject. 

Almost  every  one  who  has  been  around  mines  and 
mills  is  familiar  with  the  ordinary  zinc  shaving  as  cut 
by  the  lathe  that  prepares  the  material  for  use  in  the 
zinc  boxes.  The  purpose  of  this  is  to  precipitate  gold 
from  the  cyanide  solution  flowing  through  and  over  it. 

How  the  Zinc  Shaving  Was  Made 

A  piece  of  this  zinc  shaving,  new  and  bright,  from 
i  to  I  in.  long,  was  cut  off  from  the  long  strip.  Both 
ends  of  this  piece  of  shaving  were  made  to  turn  or  curl 
up  by  the  pressure  of  a  knife  blade  on  the  shaving  at 
a  distance  of  -h  in.  from  each  end  of  it.  This  sketch 
will  serve  to  illustrate:  _3~_^-  ■  The  sign  is  given  to 
differentiate  it  in  this  article  from  the  zinc  shav- 
ing turned  the  other  way  and  having  the  minus 
sign,  as  "  —  s  ;  for  it  will  be  brought  out  in  the  sub- 
sequent description  that  their  behavior  as  they  lie  in 
these  positions  on  the  surface  of  various  liquids  is 
diametrically  opposite. 

An  ordinary  drinking  glass  was  filled  three-quarters 
full  of  clear  water  and  one  of  the  plus  shavings  was 
dropped  on  the  surface  of  the  water,  the  ends  being 
bent  up  as  shown.  The  forces  acting  on  the  shaving 
seemed  unbalanced,  for  it  started  at  once  to  move 
toward  the  side  of  the  glass,  and  when  from  I  to  i  in. 
from  the  side  it  took  a  head-on  movement  with  accel- 
erated speed,  and  climbed  up  well  onto  the  meniscus, 
remaining  normal  to  a  tangent  at  the  periphery  of  the 
glass.  It  was  found  that  shavings  of  this  shape  were 
greatly  attracted  by  the  meniscus,  and  when  within 
range  of  its  apparent  attraction  at  once  darted  head- 
first for  it;  whereas  a  shaving  placed  in  the  water  in 


1A.  W.   Fahrenwald,   "Surface-Energy  and  Adsorption  in  Flota- 
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the  minus  position  remained  sluggishly  in  the  center 
of  the  glass,  or  if  forced  near  the  side  of  the  vessel, 
approached  it  slowly  with  little  or  no  acceleration,  and 
side-on  to  the  vessel,  or  normal  to  a  radius. 

Bubbles  Strongly  Attract  "Plus"  Shavings 

The  same  phenomena  were  noticed  when  ordinai'y 
tin-foil  strips  were  used  instead  of  zinc  shavings.  In 
another  experiment  some  of  the  same  plus  shavings 
were  placed  on  the  solution  in  the  cyanide-mill  zinc 
boxes  where  the  hydrogen  bubbles  were  rising  con- 
tinually to  the  surface.  It  was  astonishing  to  note  the 
attraction  that  these  zinc  shavings  had  for  these  bub- 
bles. The  shaving,  when  within  half  an  inch  of  a 
bubble,  would  suddenly  dart  head-first  for  it,  often 
striking  the  bubble  with  such  violence  as  to  cause  it 
to  burst.  In  the  event  of  the  bubble  not  bursting,  the 
plus  shaving  would  come  to  rest  quite  high  on  the  convex 
surface  of  the  bubble. 

This  decided  attraction  which  bubbles  have  for  the 
plus  shavings  was  also  noticed  markedly  in  the  "thick- 
ener" froth.  A  few  of  the  bubbles  were  captured  and 
placed  on  the  surface  of  some  water  in  a  vessel,  and 
a  plus  shaving  was  dropped  carefully  in ;  the  accelerated 
speed  with  which  the  shaving  hit  the  bubble  head-on 
was  especially  noticeable. 

The  conclusion  drawn  from  the  experiment  noted  was 
that  the  meniscus  formed  by  a  plus  shaving  in  the 
water  was  the  same  upward-curved  meniscus  as  formed 
around  the  side  of  the  water  glass,  as  well  as  the  same 
surrounding  or  actually  made  by  the  different  bubbles. 
Surface  tension  was  the  force  causing  the  attraction  of 
the  larger  menisci  curve,  for  the  smaller  one  formed  at 
the  head  of  the  plus  shaving  when  floating  on  the  water. 
Upon  the  minus  shaving,  having  a  downward  curved 
meniscus,  the  surface  tension  of  the  opposite  meniscus 
had  little  effect.  At  least,  the  fact  that  like  curvatures 
attract  was  conclusively  demonstrated  in  the  following 
experiment : 

When  the  drinking  glass  was  filled  almost  to  over- 
flowing so  that  the  surface  of  the  water  stood  higher 
than  the  edge  of  the  glass,  thus  reversing  the  curvature 
or  angle  of  the  meniscus,  making  it  a  downward  curv- 
ature, then  the  plus  and  minus  zinc  shavings  behaved 
in  just  the  opposite  manner  in  which  they  behaved 
before,  when  the  glass  was  only  partly  filled  with 
water.  The  plus  shaving  tended  to  remain  in  the  center 
of  the  containing  vessel,  and  if  forced  near  the  edge, 
approaced  it  slowly  and  sidewise;  whereas  the  minus 
shaving  dashed  head-on  with  accelerated  speed  for  the 
side  of  the  vessel,  gaining  such  speed  as  to  send  it 
over  the  edge  of  the  water-glass  and  downward  on  its 
outside. 

The  Effect  of  Oil  on  the  Phenomena 

Next,  a  drop  of  ordinary  light  engine  oil  was  dropped 

upon  the  surface  of  the  water   in  the  glass  near  its 

center.     A  plus  shaving  was  placed   upon  the  surface 

of  the  water  and  brought  to  within  about  I  in.  of  the 
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oil  drop  or  within  the  radius  of  its  influence  of  attrac- 
tion for  the  plus  shaving.  The  latter  moved  in  a  side- 
wise  manner  slowly  toward  the  oil  drop  and  hit  it 
normal  to  a  radius  through  it.  In  a  short  time  this 
plus  shaving  broke  the  interface  between  the  oil  and 
the  water  and  entered  the  oil  drop;  it  came  to  rest 
finally  at  the  center  of  the  drop  at  the  lower  interface 
between  the  oil  and  the  water.  Upon  experimenting 
with  floating  small  particles  of  both  zinc  and  lead 
sulphides,  it  was  found  that  in  the  case  of  the  oil  drop 
on  the  water  they  acted  precisely  as  did  the  plus  shav- 
ing; that  is,  they  entered  the  oil.  On  the  other  hand, 
when  a  minus  shaving  was  introduced  near  the  oil  drop 
in  a  like  manner,  a  different  phenomenon  was  observed. 
The  oil  had  a  marked  attraction  for  the  minus  shaving, 
and  when  near  the  oil  the  shaving  started  head-first 
with  accelerated  speed  for  the  oil  drop.  On  hitting  the 
drop  it  came  to  rest  and  remained  stationary  there,  with 
one  end  just  at  the  interface  between  the  oil  and  the 
water,  the  other  end  projecting  back  into  the  water. 
This  minus  shaving  went  no  farther  than  the  interface, 
and  seemed  not  at  all  inclined  to  enter  the  oil  drop. 

It  was  found  that  a  small  particle  of  quartz  would 
also  float  on  water  without  previous  treatment,  and 
that  this  quartz  particle  acted  in  precisely  the  same 
manner  in  reference  to  the  oil  drop  as  did  the  minus 
shaving;  that  is,  there  was  a  marked  attraction  by  the 
oil  for  the  quartz,  yet  it  always  remained  outside  the 
oil  at  the  interface.  These  experiments  were  found  to 
hold  good  when  liquids  other  than  water  were  used. 
However,  the  more  viscous  the  liquid,  the  less  rapid 
was  the  movement  of  the  shaped  zinc  shavings. 

Our  next  experiment  tends  to  prove  that  the  adhesive 
force  between  oil  and  metal  shavings  is  far  less  than 
the  adhesive  force  between  metal  shavings  and  water. 
A  layer  of  oil  about  A  to  J  in.  thick  was  placed  on  top 
of  some  water  in  a  glass  container.  Zinc  shavings  were 
introduced  on  top  of  this  layer  of  oil,  and  almost  im- 
mediately they  became  "wetted"  by  the  oil  and  sank 
through  the  oil  until  they  came  to  rest  again  at  the 
interface  between  the  oil  and  the  water.  The  shavings 
of  both  forms,  before  they  sank,  seemed  to  have  the 
same  tendencies  of  movement  as  they  did  on  the  water, 
but  acted  much  more  sluggishly  and  with  far  less  accel- 
eration. In  this  same  experiment,  while  these  same 
zinc  shavings  were  at  rest  at  the  interface  between  the 
oil  and  the  water,  bubbles,  both  large  and  small,  were 
made  to  adhere  to  them  by  means  of  blowing  bubbles 
near  them  in  the  oil  with  a  medicine  dropper.  The 
bubbles  seemed  to  have  great  tenacity  and  tended  to 
remain  on  the  shavings  for  some  time. 

Flotation  Without  Oil 

An  experiment  in  flotation  without  oil  was  carried  out 
as  follows:  A  few  bright  pieces  of  both  zinc  and  tin-foil 
shavings  about  A-in.  long  were  placed  on  top  of  some 
water  in  a  glass  container,  where  they  floated  about 
until  they  were  forced  to  sink  to  the  bottom  of  the 
glass.  They  were  then  made  to  come  to  the  surface 
once  more,  where  they  would  again  float,  by  inserting 
the  dropper  into  the  water  to  the  bottom  of  the  glass 
and  then  blowing  a  quantity  of  bubbles  both  under  and 
about  the  shavings  as  they  re  ted  on  the  bottom  of  the 
vessel.  The  bubbles  carried  the  shavings  to  the  surface. 
Several  pieces  of  bright  tin  foil,  a  quarter  of  an  inch 
square,  were  sunk  in  like  manner  in  a  glass  of  water 
and  were  easily  brought  back  to  the  surface  again  by 


means  of  the  dropper  bubbles.      Once  there,   they  re- 
mained afloat. 

One  other  interesting  experiment  with  tin  foil  was 
performed  as  follows:  Bright  pieces  of  foil  about  half 
an  inch  square  were  placed  both  on  edge  and  flat  in 
the  water  on  the  bottom  of  the  glass.  Then  many  small 
bubbles,  blown  by  means  of  the  dropper,  directly  on  the 
bright  metallic  surface,  would  remain  clinging  there. 
Only  the  more  minute  bubbles  would  cling  to  the  bright 
surface,  the  larger  bubbles  breaking  away  and  refusing 
to  adhere.  From  the  fact  that  the  bubbles  would  adhere 
only  to  bright  metallic  surfaces,  refusing  to  adhere  to 
tarnished  or  oxidized  surfaces,  one  other  desirable 
attribute  of  oil  in  flotation  is  brought  to  light — namely, 
an  ability  to  restrain  oxidization  on  the  surface  of  the 
sulphide  or  other  particles  to  be  floated. 

A  piece  of  pure  lead  foil  was  next  used.  The  tarnish 
or  oxide  was  removed  from  its  surface  by  rubbing  it 
with  cotton  wool  under  water.  On  submerging  it  at 
once  in  the  container,  small  bubbles  were  made  to  adhere 
to  it.  However,  it  was  impossible  to  make  any  bubbles 
whatsoever  adhere  to  the  customary  blackish  surface 
of  the  lead  foil.  From  the  static  theory,  it  is  a  well- 
known  fact  that  the  films  of  oxides  so  readily  formed 
on  most  metallic  surfaces  tend  to  lower  the  potential 
of  a  metal. 

Oil  Prevents  Oxidation 

Another  experiment  was  tried  that  showed  the  prop- 
erties of  oil  as  an  insulator  against  chemical  action.  A 
thin  piece  of  sheet  zinc  was  dropped  into  a  nearly 
saturated  solution  of  copper  sulphate.  This  zinc,  of 
course,  was  readily  blackened  by  the  deposition  of  cop- 
per, and  eventually  the  zinc  was  almost  entirely  replaced 
by  the  copper,  appearing  like  lace,  and  finally  disap- 
pearing. Then  a  similar  piece  of  zinc  was  well  oiled 
with  the  same  engine  oil  as  was  used  in  the  former 
experiments.  This  oiled  zinc  sheet  was  dropped  into  a 
like  solution  of  copper  sulphate.  The  extraordinary  way 
in  which  chemical  action  was  retarded  by  the  oil  was 
at  once  apparent.  After  a  long  time  only  the  edge 
of  the  foil,  from  which  the  oil  had  wholly  or  partly 
receded,  was  attacked,  being  blackened  by  the  deposition 
of  the  metallic  copper. 

It  would  appear  from  these  few  simple  experiments 
that  oil  plays  a  twofold  role  in  flotation.  First,  it 
reduces  the  surface  tension  of  the  water,  and,  second, 
it  insulates  or  prevents  oxidization  on  the  freshly  ex- 
posed bright  surfaces.  One  or  two  striking  analogies 
come  to  mind.  One  is  that  both  graphite  and  molyb- 
denite, two  minerals  least  readily  oxidized,  stand  high 
in  the  list  of  easily  floatable  minerals.  To  show  how 
readily  metals  oxidize,  one  recalls  that  in  Low's  iodide 
method  for  copper  analysis,  in  the  step  where  the 
metallic  copper  is  precipitated  on  the  aluminum,  it  is 
essential  to  keep  hydrogen  sulphide  present  in  the  solu- 
tion and  the  wash  water  to  have  the  common  ion  always 
present  and  thereby  reduce  the  oxidation  of  the  newly 
precipitated  fine  copper  particles  to  a  minimum. 

Little  heretofore  has  appeared  in  print  on  the  subject 
of  experiments  with  metals,  oil,  and  water,  and  there- 
fore these  simple  experiments  may  be  interesting  to 
students  of  flotation.  We  purposely  have  drawn  few 
deductions.  We  have  tried  merely  to  explain  carefully 
the  experiments  as  made,  leaving  profound  conclusions 
to  the  more  advanced  theorists  on  this  interesting  sub- 
ject— the  winning  of  metals  by  flotation. 
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The  Las  Minitas-Baucarit  Gold  Belt 

A  Low-Grade  District  in  Sonora  Worked  Many  Years 
Ago — Deposition  Associated  With  Igneous  Activity 
— Small   Stamp   Mills  and   Cyanide   Plants   Erected 

By  Fernando  Montijo  H. 


LAS  MINITAS-BAUCARIT  gold  belt,  in  Sonora,  is 
reached  from  the  town  of  Navojoa,  on  the  main 
-i  line  of  the  Southern  Pacific  of  Mexico,  by  going 
west  along  the  Mayo  River  to  Siquisive,  and  from  there 
in  a  northwesterly  direction  to  the  ranch  of  El  Mes- 
quite.  Las  Minitas  is  about  five  miles  south  and  Bau- 
carit  three  miles  north  of  El  Mesquite.  The  distance 
from  Navojoa  is  about  twenty-five  miles  over  a  good 
road. 

The  belt  runs  along  a  shallow  north-and-south  val- 
ley separated  by  a  line  of  low  hills  from  the  Cedros 
River  valley  to  the  east  and  by  a  chain  of  larger  hills 
from  the  plains  of  agricultural  lands  to  the  west.  The 
low  hills  are  of  hornblendic  granite;  the  larger  ones 
of  finely  vesicular  lava,  probably  an  andesite.  The  val- 
ley is  almost  totally  covered  by  alluvium  consisting 
chiefly  of  sand  derived  from  the  disintegration  of  the 
granite.  It  is  easy  to  notice  the  gradual  passing  of 
the  weathered  but  still  coherent  rock  on  the  hills  to  the 
loose  sand  at  the  bottom.  The  lava  is  a  less  decomposed 
and  newer  formation. 

The  contact  is  near  the  center  and  bottom  of  the 
valley;  it  is  covered  by  alluvium  toward  the  south,  but 
to  the  north  it  appears  on  the  surface,  where  its  plane 
dips  65  to  70  deg.  west.  No  evidence  of  metamorphism 
was  observed.  That  the  lava  pour  abutted  against  the 
older  granite  seems  to  be  a  reasonable  explanation  of 
their  relation. 

Two  lava  dikes  outcrop  above  the  alluvium  in  a  few 
places.  They  are  within  the  lava  formation,  and  consist 
of  rock  of  nearly  the  same  composition  as  that  of  the 
parent  lava.  Being  less  weathered,  their  outcrops  stand 
out.  A  system  of  more  or  less  parallel  veins  strikes  ap- 
proximately north  and  south.  The  main  vein  is  in  the 
contact  of  the  granite  and  lava  but  running  out  into 
the  lava  along  the  contact  of  one  of  the  dikes.  This 
relation,  however,  is  only  surmised  so  far  as  the  place 
where  the  vein  leaves  the  main  contact  and  jumps  to 
the  dike  contact  is  concerned. 

It  is  not  known  whether  the  dike  comes  close  to  or 
touches  the  granite.  No  observation  was  possible,  on 
account  of  the  alluvium  covering  at  the  spot.  A  dis- 
continuity may  exist,  and  the  main  vein  in  the  lava- 
granite  contact  to  the  north  may  not  be  the  main 
vein  in  the  dike-lava  contact  to  the  south.  According 
to  the  general  direction  and  the  characteristics  of  the 
vein  matter,  as  well  as  the  dip,  it  should  be  the  same 
vein.  If  it  is  the  same,  it  has  been  seen  for  no  less 
than  a  total  length  of  eight  miles,  where  it  outcrops 
above  the  alluvium.  Important  veins,  of  less  width  but 
of  somewhat  higher  grade,  lie  wholly  within  the  granite, 
and  others,  less  important,  wholly  within  the  lava. 

The  main  vein  has  been  worked  and  exposed  in  the 
Junta  and  other  lesser  mines.  The  La  Junta  has  three 
levels  and  a  vertical  depth  of  220  ft.  and  drifts  180  ft. 
long.  It  has  been  worked  by  a  vertical  shaft  cutting  the 
vein  at  the  second  level.  At  the  La  Junta  the  vein  strikes 
west  of  north,  dips  70  deg.  southwest  and  is  29  ft.  wide. 


It  lies  in  the  contact  of  one  of  the  lava  dikes  and  the 
older  lava,  the  dike  being  the  hanging  wall.  The  gangue 
is  calcite  and  included  portions  of  altered  wall  rock; 
there  is  very  little  quartz  or  other  siliceous  material. 
The  first  six  feet  of  width  next  to  the  hanging  wall 
average  in  value  close  to  $8  per  ton  (four-fifths  of  the 
value  being  gold  and  one-fifth  silver)  ;  the  rest  of  the 
distance  to  the  foot  wall  has  a  value  of  about  $3  per 
ton.  Short  lengths  of  ore  along  the  hanging  wall  drift 
run  as  high  as  $40  per  ton  and  isolated  assays  give  a 
value  of  over  $200. 

The  metals  hold  in  the  third  level,  which  is  yet  within 
the  oxidized  zone.  The  gold  occurs  in  two  different 
modes :  first,  invisible  sizes  concentrated  in  rusty  specks 
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'^•%Clay 
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Section     of    Vein 


Geological   cross-section   of  part   of   the   Las   Minitas- 
Baucarit  distinct  and  one  of  its  veins 

in  the  calcite,  in  fact,  calcite  that  is  not  so  specked 
(mosqueado  or  fly-specked  is  the  local  name)  is  low  grade 
and  not  worked ;  second,  coarser  gold  in  grains  up  to  one 
millimeter  in  diameter  along  one  seam  less  than  half 
an  inch  wide  close  to  the  hanging  wall  but  not  quite 
parallel  with  it  and  some  branches  running  at  an  angle 
to  the  foot  wall.  It  is  the  stringer  within  the  vein  that 
raises  the  grade  in  certain  points.  Some  wire  gold  in 
little  bunches  the  size  of  a  grain  of  corn  has  been 
seen  near  the  rich  seam  and  in  a  miarolitic  spot  be- 
tween the  first  and  second  levels.  Only  part  of  the 
silver  appears  to  be  alloyed  with  the  gold,  the  rest 
being  in  the  form  of  chlorides.  The  visible  gold  is 
quite  yellow,  and  the  relation  of  values  of  the  two 
metals  varies  from  place  to  place,  though  not  widely. 
Besides  the  precious  metals  manganese  occurs  in  the 
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calcite  in  cloudy  stains,  making  it  black  in  places,  and 
in  powdery  fillings  of  seams,  and,  of  course,  the  iron 
that  forms  the  rusty  specks  fills  seams  and  joints  with 
the  manganese  and  permeates  all  vein  matter,  making 
it  red.  Both  hanging  and  foot  walls  are  decomposed 
and  somewhat  impregnated  with  metals;  assay  values 
of  $1.50  per  ton  have  been  obtained  two  feet  away 
from  the  vein  in  the  hanging  wall  in  the  band  of 
residual  clay  grading  into  the  altered  country  rock.  A 
narrower  clay  selvage  is  found  in  the  foot  wall  and 
around  chunks  of  altered  country  rock  within  the  vein. 
From  these  observations  it  is  thought  that  the  calcite 
gangue  was  derived  from  the  lime-soda  feldspars  of  the 
andesitic  wall,  decomposed  along  waterways,  the  calcite 
being  carried  away  to  be  redeposited  and  the  residual 
clay  left  behind.  Assays  of  the  country  rock  at  a 
distance  from  the  vein  gave  only  doubtful  traces  of 
gold  in  some  samples  of  the  granite  and  some  of  the 
lava:  (however,  only  four  assay-ton  samples  were 
assayed). 

It  is  not  likely  that  the  deposits  are  entirely  due  to 
lateral  and  descending  secretions,  for  there  is  not 
enough  decomposed  rock  beyond  the  walls  for  all  the 
calcite  in  the  vein.  Ascending  solutions,  from  a  prox- 
imity to  a  magma  of  the  same  composition  as  the  lava, 
probably  account  for  the  calcite.  together  with  the  iron, 
manganese,  and  precious  metals.  Moreover,  the  calcite, 
with  the  metallic  oxides  and  metals,  occurs  in  the  veins 
within  the  granite,  which,  though  more  siliceous,  never- 
theless support  the  theory  of  deposition  by  ascending 
solutions.  The  coarser  gold  along  the  rich  seam  must 
be  a  deposition  secondary  to  that  of  the  finer  gold 
and  may  be  due  to  a  replacement  by  iron  (with  gold) 
of  the  calcite  along  certain  cracks  and  joint  planes.  A 
great  portion  of  the  vein  must  have  been  eroded  away, 
together  with  everything  else  at  the  surface  of  the 
ground ;  indeed,  samples  of  the  alluvium  from  almost 
anywhere  in  the  valley  floor,  especially  the  dry  creek 
bottoms,  will  always  show  some  gold,  which  must  come 
from  the  eroded  portions  of  the  vein. 

Elsewhere  the  main  vein  has  not  been  observed  in 
mine  openings  greater  than  30-  to  50-ft.  shafts.  In 
all  such  places  the  characteristics  of  filling  show  no 
significant  variations.  To  the  north  the  old  Baucarit 
mine  is  said  to  have  reached  600  ft.  of  vertical  depth 
and  to  have  yielded  good  profits,  but  when  visited  be- 
fore this  was  written  no  access  below  was  possible. 
On  the  dump  fresh  granite,  together  with  lava  rock, 
shows  that  the  vein  is  on  the  contact  as  it  appears  to 
be  at  the  surface.  The  vein  matter,  though  calcitic, 
appears  to  be  more  siliceous  than  in  La  Junta.  At  pres- 
ent the  old  Baucarit  is  being  reopened.  Besides  the 
l.a  Junta  and  Baucarit.  the  Zorra  Negra  and  the  La 
Prieta  mines  have  been  worked  to  a  greater  or  less 
extent  in  what  is  taken  to  be  one  and  the  same  main 
vein. 

All  other  veins  have  no  more  than  prospect  ditches 
and  shallow  holes,  some  showing  assay  samples  running 
in  value  as  high  as  $30,  but  in  no  case  is  the  win  wider 
than  four  feet;  others  assay  less  than  $2  in  value  in  a 
wider  vein.  In  general,  none  is  considered  likely  to 
ip  into  a  mine  of  better  grade  ore  than  that  in  the 
main  vein  in  l.a  Junta.  The  characteristic  call  I 
always  found,  but  the  gangue  m  the  granite  is  more 
silici  ' 

None  of  the  mines  in  the  hell   hai  ever  been  worked 

on  the  basis  of  a  large-tonnage,  low-grade  operation,  as 

ently    they    should    be    if    worked    at    all.      The    1 .., 


Junta  has  a  ten-stamp  mill,  amalgamating  plates,  and 
cyanide  sands  plant;  the  La  Prieta,  a  five-stamp  mill 
and  sand  leaching  tanks,  and  ten-stamps  are  being  in- 
stalled at  the  Baucarit.  Elsewhere  native  arrastres 
are  used. 

All  mines  are  worked  but  sporadically,  always  trying 
to  "high-grade"  out  the  better  ore.  It  is  known  that  at 
La  Junta,  in  a  run  of  several  months,  ore  was  mined  at 
the  rate  of  eighteen  tons  a  day,  milled,  and  the  sands 
cyanided,  all  for  a  total  cost  of  $5.50  per  ton,  but  there 
was  $0.50  left  in  the  sand  tailings,  and  the  slimes,  in 
quantity  somewhat  more  than  the  sands,  were  not 
treated,  so,  although  the  mill  heads  were  $8  per  ton, 
there  was  an  operating  loss.  It  seems  that,  after  block- 
ing out  enough  tonnage,  ore  of  $7  to  $8  per  ton  could 
be  worked  at  a  profit  with  a  large  enough  daily  output 
and  the  proper  mining  and  milling  plants.  The  main 
item  of  expense  in  the  mine  is  timbering.  The  ground 
is  heavy,  and  the  hanging  wall  tends  to  slough  off  in 
large  slabs,  diluting  the  ore.  The  milling  and  treating 
costs  of  this  soft,  easily  cyanided  ore  should  be  very  low. 


California's  Gold-Mining  Industry 
Recovering 

Metal  mining  in  California  during  the  first  half  of 
1922  showed  some  improvement  over  the  first  half  of 
1921,  according  to  Charles  G.  Yale,  of  the  U.  S.  Geo- 
logical Survey.  The  improvement,  however,  was  mainly 
in  gold  mining,  for  the  mining  of  other  metals  showed  a 
decrease  in  output.  During  the  first  six  months  of 
1922  the  U.  S.  Mint  at  San  Francisco  and  local  smelters 
and  refiners  received  from  the  mines  of  California 
$7,721,258  in  gold.  $371,140  more  than  during  the  first 
six  months  of  1921,  when  the  receipts  were  $482,000 
less  than  in  the  first  six  months  of  1920. 

The  silver  received  during  the  first  half  of  1922  by 
the  mint  and  local  smelters  and  refiners  amounted  to 
81,440.842,  valued  at  $1  an  ounce,  or  $157,147  less  than 
in  the  first  half  of  1921,  when  silver  was  valued  at 
$1.09  an  ounce.  This  decrease  is  due  to  the  continued 
idleness  of  most  of  the  large  copper  and  lead  producing 
mines,  from  which  much  of  the  silver  mined  in 
California  is  derived.  The  silver  mines  in  San 
Bernardino  County  are  increasing  their  output  some- 
what, but  not  sufficiently  to  counteract  the  loss  in  the 
output  of  copper  and  lead  ores.  The  mines  that  now 
produce  the  most  silver  are  the  California  Rand,  Inc.. 
the  Grady  lease  on  the  same  mine,  in  San  Bernardino 
County,  and  the  Engels  copper  mine,  in  Plumas  County. 

The  gold-mining  industry  is  slowly  recovering  from 
the  effects  of  the  war,  but  a  number  of  the  mines  still 
continue  to  work  under  restrictions  and  few  large  deep 
mines  or  placers  are  being  started.  The  increase  in  the 
output  of  gold  appears  to  be  coming  partly  from  an 
increasing  number  of  small  mines,  both  deep  and  placer, 
that  are  worked  by  their  owners  or  lessees,  rather  than 

from  the  properties  of  the  larger  companies,  but  the 
increase  is  mainly  in  the  mil  put  of  the  dredges,  more 
gold  coining  from  the  dredges  now  than  from  all  the 
deep  mines  in  the  state.  The  ratio  of  increase  in  the 
output  of  gold  from  the  deep  mini's  Is  about  I  per  cent 
and  that  of  the  increase  from  the  combined  placers, 
including  dredges,  is  16  per  cent.  The  water  supply 
for  the  hydraulic  and  other  placer  mines  has  generally 
been  good,  but  it  came  a  month  or  more  later  than 
usual  owing  I"  cold  weather  and  the  packing  of  snow  on 
the  mountains. 
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Milling  Graphite  at  Stockertown,  Pa. 

Description  of  the  New  Plant  of  T.  P.  Kelly  &  Co. — Reinforeed-Concrete 
Construction — Mechanical  Handling  of  Material — Ball  Mills  and  Buhr 
Stones  Used  for  Grinding — "Air"   Sizing  of  the  Product  Is  a  Feature 

By  Arthur  B.  Parsons 

Assistant  Editor,  Engineering  and  Mining  Journal-Press 


GRAPHITE  is  soft  and  easily  ground.  However, 
for  a  great  many  uses  it  is  necessary  to  obtain 
a  product  of  which  99  per  cent  is  finer  than  200 
mesh,  and  in  which  no  particles  coarser  than  100  mesh 
are  included.  To  build  a  plant  that  would  accomplish 
this  effectively  and  economically,  and  that  at  the  same 
time  would  minimize  the  cost  of  operation  and  of 
equipment  upkeep,  was  the  object  of  V.  C.  Smith,  vice- 
president  and  superintendent  for  the  firm  of  T.  P. 
Kelly  &  Co.,  when  he  designed  the  company's  new 
grinding  plant  at  Stockertown,  six  miles  northwest  of 
Easton,  Pa.  The  former  plant  was  totally  destroyed 
by  fire  late  in  1920,  so  that  an  opportunity  was  offered 


Buhr  stones  or  "stone  and  emery"  mills;  and  (5)  dis- 
carding all  "bolting"  equipment  in  favor  of  "air-sepa- 
rators" for  sizing  the  product. 

Before  discussing  these  topics  I  shall  mention  the 
sources  of  the  raw  material  used  and  the  products 
made  at  the  plant.  The  greater  part  of  the  crude  is 
crystalline  graphite  from  Ceylon.  It  comes  in  barrels, 
and  may  be  either  in  the  form  of  4-in.  lumps  or  of  finer 
sizes.  It  averages  90  per  cent  graphitic  carbon.  From 
the  Black  Donald  mine  in  Canada  comes  flake  graphite 
of  high  grade,  the  product  of  froth  flotation,  and 
"amorphous"  graphite,  a  term  that  is  sometimes  inac- 
curately applied  to  graphite  that  is  so  finely  crystalline 
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to  put  into  practice  the  lessons  learned  by  the  experi- 
ence of  a  number  of  years  of  operation.  The  policy 
adopted  was  to  construct  the  most  efficient  mill  rather 
than  to  economize  on  first  cost.  For  these  reasons  a 
description  of  the  plant  should  be  of  interest  not  only 
to  graphite  millers  but  to  others  who  have  similar 
problems  in  the  fine  grinding  of  dry  materials.  As  a 
matter  of  fact,  some  of  the  products  made  in  the 
Stockertown  plant  contain  coke,  some  clay,  and  some 
small  proportions  of  other  materials,  which  are  mixed 
with  the  graphite  before  grinding. 

The  flow  sheet  of  the  plant  is  simple,  and  a  descrip- 
tion of  the  principal  features  in  which  the  new  plant 
differs  from  the  old  will  serve  to  give  an  excellent  idea 
of  the  process.  The  changes  may  be  enumerated,  in 
what  is  perhaps  the  opposite  order  of  their  importance, 
as  follows:  (1)  Use  of  reinforced-concrete  and  steel 
construction  throughout  the  plant;  (2)  introduction  of 
individual  electric-motor  drives  in  place  of  an  annoying 
steam-driven  line  shaft,  and  the  division  of  plant  into 
three  distinct  units;  (3)  installation  of  conveyors  and 
elevators  so  as  to  avoid  manual  handling  of  material; 
(4)  increasing  the  proportion  of  ball  mills  and  making 
a  corresponding  decrease  in  the  proportion  of  horizontal 


that  it  appears  to  be  earthy.  Madagascar  supplies 
some  flake  graphite,  and  several  companies  with  mines 
in  Alabama  ship  a  flotation  product  that  is  a  compara- 
tively fine  flake.  Amorphous  material  comes  from 
Rhode  Island  and  Korea.  Some  of  the  amorphous 
varieties  contain  as  little  as  40  per  cent  graphitic  car- 
bon. The  explanation  of  this  large  variety  of  sources 
is  that  all  of  these  kinds  of  material  can  be  utilized  for 
some  one  or  another  of  the  products,  and  that  purchases 
are  made  in  the  general  market  when  favorable  oppor- 
tunity offers. 

The  use  of  graphite  that  accounts  for  the  largest 
consumption  is,  of  course,  the  manufacture  of  crucibles 
The  Kelly  company  is  not  in  the  crucible  business,  and 
it  does  not  sell  to  the  manufacturers,  because  they 
import  and  grind  for  themselves.  Foundry  facing,  in 
point  of  quantity,  is  the  most  important  output  of  the 
plant  at  Stockertown.  This  product  need  not  be  par- 
ticularly fine,  but  Ceylon  graphite  must  be  used  to 
make  the  best  grade — that  is  to  say  the  grade  that  gives 
cleanest  castings  in  the  foundry.  Clay  is  ground  with 
the  graphite  as  a  binder  and  filler. 

For  lubricants,  flake  graphite  is  the  best  material. 
Obviously,  a  high  degree  of  purity  is  desirable,  and  the 
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presence  of  silica,  even  if  finely  ground,  is  deleterious. 
Lubricants  for  some  purposes  require  that  the  flake  be 
ground  so  that  99  per  cent  passes  200  mesh.  On  the 
other  hand,  unground  flake  graphite  mixed  with 
cylinder  oil  makes  an  excellent  lubricant  for  some  pur- 
poses. 

Other  products  for  which  the  Kelly  company  prepares 
graphite  are:  paint  pigments,  pipe-joint  "dope,"  lead 
pencils,  stove  polish,  dynamo  brushes,  steam  packing, 
electric  dry  batteries,  arc  electrodes,  and  preparations 
used  in  electroplating,  glazing,  steel-cable  making,  case- 
hardening  and  other  processes.  About  twenty  distinct 
products  are  turned  out  at  the  plant,  some  of  which  are 
sold  directly  to  the  trade,  while  others  go  to  manufac- 
turers. The  price  per  pound  varies  from  a  few  cents 
up  to  a  dollar. 

Plant  Is  of  Concrete  and  Is 
Absolutely  Fireproof 

To  revert  to  the  features  of  the  new  plant.  The  main 
buildings,  including  the  material-storage  structure,  the 
mill  building  proper,  and  the  warehouse  for  the  finished 
product,,  cover  an  area  of  more  than  15,000  sq.ft.  All 
are  absolutely  fireproof,  being  constructed  of  reinforced 
concrete  and  fitted  with  steel  sashes.  The  floors  are  all 
concrete  and  the  roof  is  waterproofed  by  a  special 
cement.  The  equipment  is  likewise  immune  from  fire. 
The  elevator  housings  are  of  sheet  steel,  as  are  also  the 
hoppers,  transfer  chutes,  and  storage  bins  for  products 
in  process  of  grinding.  Storage  for  raw  materials  is 
provided  by  the  division  of  the  building  devoted  to  that 
purpose  into  fourteen  hall-like  compartments  by  rein- 
forced-concrete  walls.  Each  compartment  is  fitted  with 
a  steel  skylight.  The  supports  for  the  air-separating 
equipment  on  the  second  floor  are  of  structural  iron, 
and  the  same  is  true  for  sundry  light  machines  on  the 
main  floor.  The  heavy  machinery  of  course  is  on  con- 
crete foundations. 

A  list  of  the  principal  items  of  equipment  is  given 
in  the  following  table: 

Horsepower 

Number  of 

Machine                                                           of  Units  Each  Motor 

Sturtevant  elevators  6 

Cutler  steam  driers ..  2 

"Iron  Kinfc"  packers  7J 

Sturtevant  crushers                             _              3  10 

Raymond  separators 3  20 

Sturtevant  "stone  and  emery"  mills 3  25 

Crusher,  elevator,  conveyor 1  30 

Hardinge  ball  mills                                2  50 

Three  Electrically  Driven  Units 

This  indicates  the  division  of  the  plant  into  three 
units,  two  of  which  contain  Hardinge  ball  mills,  whereas 
the  grinding  in  the  third  is  done  by  the  three  Ruhr 
mills.  Steam  was  formerly  the  power  used,  and  a 
-ingle  main  line-shaft  with  a  large  number  of  belts 
transmitted  the  energy  to  the  individual  machines.  The 
comparative  advantages  of  the  present  method  of  power 
distribution,  in  affording  elasticity  and  economy  of 
operation,  in  minimizing  lost  time,  and  in  promoting 
■  !  not  bl  dwelt  upon.  It  is  fair  to  |x>int  out, 
however,  that  the  change  is  in  accord  with  the  healthy 

attitude  of  progressfvsness  displayed  by  the  Kelly  com- 
pany. The  officials  are  not  under  the  delusion  that  the 
fact  that  a  thing  has  been  done  one  way  for  fifty  years 
makes  that  the  best  way. 

Incidentally,  equipment  is  standardized  as  far  Bl  pos- 


sible. The  elevators  are  driven  by  direct-connected 
motors,  and,  except  as  to  height,  are  identical — 
Sturtevant  No.  3  chain-and-bucket  type;  the  crushers 
are  all  No.  1  open-door  rotaries,  made  by  the  Sturtevant 
company.  The  first  crushes  to  h  in.  as  the  material  is 
received  from  the  railroad  cars,  whereas  the  other  two 
are  set  to  crush  to  about  i-in.  just  ahead  of  the  grind- 
ing machines. 

One  of  the  faults  of  the  old  plant  was  that  material 
had  to  be  shoveled  and  wheeled  in  barrows,  and  fed  a 
number  of  times  by  hand.  The  complement  of  men  re- 
quired to  operate  the  plant  at  capacity  has  been  almost 
cut  in  two  by  the  introduction  of  new  equipment.  The 
raw  material  is  unloaded  from  box  cars  into  the  hopper 
of  the  first  rotary  crusher.  The  crushed  product  goes 
to  the  boot  of  a  bucket  elevator,  which  carries  it  to  a 
sufficient  elevation  to  permit  it  to  run  by  gravity  to 
whichever  of  two  screw  conveyors  it  may  be  desired  to 
divert  it.  These  are  9-in.  standard  steel  conveyors  80 
ft.  long,  that  travel  transversely  across  the  series  of 
storage  "halls,"  and  that  may  discharge  into  the  desired 
one.  One  conveyor  serves  the  front,  the  other  the  back 
of  the  halls,  which  are  40  ft.  long. 

Mechanical  Handling  of  Material  a  Feature 

Because  of  the  necessity  for  careful  weighing  of 
the  different  materials,  the  next  step  is  done  by  hand,  or 
rather  by  shovel  and  wheelbarrow.  The  desired  quanti- 
ties are  wheeled  to  the  scales,  weighed  and  then  dumped 
on  the  mixing  floor.  The  mixture  is  either  shoveled  into 
the  drier,  from  which  it  falls  by  gravity  into  the  boot  of 
an  elevator,  or  it  is  scraped  directly  into  the  elevator 
boot.  The  maximum  allowable  moisture  for  efficient 
grinding  and  separating  is  about  5  per  cent,  and  85  per 
cent  of  the  material  used  falls  under  this  figure,  so  that 
little  drying  is  necessary.  The  drier  is  a  horizontal 
revolving  drum  fitted  with  a  series  of  steam  pipes  run- 
ning from  end  to  end.  The  material  being  dried  passes 
through  the  drier,  as  though  it  were  a  tube  mill,  coming 
in  contact  with  the  hot  pipes  as  it  proceeds.  Sub- 
sequently, the  process  is  automatic  until  the  barrels  or 
bags  of  finished  product  are  trucked  onto  the  scales  for 
final  weighing. 

A  small  item,  but  one  that  it  not  unimportant,  is  the 
use  of  the  American  Kron  Scale  Co.'s  Dormant  scales 
for  weighing  both  before  and  after  grinding.  The 
feature  of  these  scales,  aside  from  their  being  spring- 
less,  is  the  ease  of  reading.  A  dial  about  4  ft.  in  diam- 
eter is  graduated  to  read  from  0  to  1,500  lb.,  the  weight 
being  indicated  by  a  large  pointer.  Allowance  can  be 
made  for  tare,  and  accurate  readings  can  be  made 
rapidly.  Since  these  scales  have  been  in  use,  it  has  been 
found  that  workmen  are  much  less  likely  to  obtain  in- 
accurate weights  than  they  were  with  the  old  style 
beam  scales. 

The  next  point  is  the  matter  of  the  grinding  equip- 
ment itself.  In  the  former  mill  there  were  five  42-in. 
"rock-and-emery"  stones  and  one  6  ft.  x  16-in.  cylinder 
Hardinge  ball  mill.  For  foundry  facing  and  sundry- 
other  products  the  ball  mill  was  found  to  be  most  effi- 
cient, but  for  some  the  stone  excelled,  particularly  where 
the  material  was  all  soft  and  a  very  fine-grained  product 
was  sought.  For  this  reason,  one  unit  of  the  new  plant 
was  equipped  with  stones  and  the  other  two  were  pro- 
vided with  ball  mills,  which,  as  has  been  explained, 
approximately  reversed  the  proportions  in  the  original 
plant. 
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Plan  and  section  of  milling  department 

One  of  the  early  troubles  with  the  ball  mill  was  the 
inability  of  the  seoop-type  feeder  to  supply  soft  dry 
material  rapidly  enough.  To  overcome  this  a  special 
feeder  was  developed.  This  consists  essentially  of  a 
vertical  8-in.  screw  conveyor  extending  through  the 
trunnion  at  the  feed  end  of  the  mill  and  taking  its  feed 
from  a  small  hopper  connected  with  the  main  feed  bin. 
Another  advantage  is  that  the  feed,  being  under  posi- 
tive control,   can  be  regulated  to  meet  requirements. 


The  arrangement  of  this  feeder,  fea- 
tures of  which  are  patented  by  the 
Hardinge  company,  is  shown  in  the 
accompanying  sketch. 

Another  difficulty  arose  from  the 
accumulation  of  water  vapor  within 
the  mill.  The  effect  was  to  dampen 
the  charge  and  retard  materially  the 
rate  of  grinding.  This  was  overcome 
by  the  simple  expedient  of  building  a 
tight  box  around  the  discharge  end 
and  connecting  it  to  the  atmosphere 
by  means  of  an  8-in.  galvanized-iron 
pipe  leading  through  the  roof  of  the 
building.  This  created  sufficient  draft 
to  draw  off  the  warm  water  vapor 
without  carrying  with  it  an  appreci- 
able quantity  of  dust.  The  contrivance, 
originated  by  Mr.  Smith,  has  solved 
that  difficulty.  Mr.  Smith  has  likewise 
demonstrated,  as  a  result  of  experi- 
mentation, that  the  maximum  grinding 
is  accomplished  by  means  of  feeding 
1-in.  chilled  cast-iron  balls;  larger 
balls  are  not  so  efficient,  according  to 
his  experience.  The  consumption  of 
balls  and  of  liners  per  ton  of  material 
ground  is  naturally  small.  The  prac- 
tice is  to  keep  the  ball  charge  just 
below  the  center  of  the  mill,  which  is 
run  at  27  r.p.m. 

One  great  advantage  of  the  ball  mill 
is  the  regularity  with  which  it  oper- 
ates and  the  small  amount  of  care  that 
it  requires.  If  it  is  oiled  occasionally, 
it  goes  along  doing  its  work  day  after 
day  without  attention  either  from  the 
mill  man  or  the  mechanic  who  is  in 
charge  of  repairs. 

However,  the  principal  feature  of 
the  Stockertown  plant  is  the  use  of 
air-separating  equipment.  Efficiency 
in  any  grinding  operation,  whether 
wet  or  dry,  depends  upon  the  principle 
of  separating  and  removing  from  the 
aggregate  the  particles  that  have  been 
reduced  to  the  desired  size,  thereby 
giving  the  grinding  machine  a  chance 
to  work  on  the  remaining  oversize 
particles,  instead  of  wasting  its  energy 
on  those  already  finished.  For  this 
obvious  reason  "batch"  grinding,  gen- 
erally speaking,  is  utterly  inefficient. 
A  step  in  advance  of  batch  grinding  is 
the  sequence  of  operations  in  which 
the  partly  ground  material  is  removed 
from  the  machine  and  is  sized  by  pass- 
ing through  a  wire  screen  or,  in  the 
case  of  very  fine  material,  a  bolt  made 
of  cloth.  The  oversized  portion  is  returned  to  the  mill 
for  further  grinding.  If  the  operation  is  a  wet  one,  clas- 
sification in  water  can  be,  and  generally  is,  substituted 
for  screening;  if  the  process  is  a  dry  one,  separation  by 
means  of  currents  of  air  generally  should  be  substituted. 
This  fact,  unfortunately,  has  not  been  accepted  as  widely 
and  as  intelligently  as  it  ought  to  be  by  people  who  are 
engaged  in  grinding  various  minerals.  This  is  one 
reason  for  my  feeling  justified  in  describing  the  air- 
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EXCESS  TO  TUBULAR    COLLECTOR. 


OVERSIZE    FOR 
REGRINDING. 


Typical  arrangement  of  air-sizing  equipment 

separating  equipment  at  the  Kelly  plant  in  some  detail, 
even  though  it  presents  no  novel  features  to  distinguish 
it  from  that  installed  in  a  great  many  other  plants. 

The  difficulties  of  bolting  through  a  medium  of  fine 
mesh  are  several:  (1)  It  is  difficult  to  keep  the  screen 
up  to  normal  capacity  when  the  material  is  somewhat 
damp.  Either  it  must  be  dried  thoroughly  beforehand, 
or  an  exorbitant  investment  in  screening  equipment 
must  be  made.  (2)  Holes  will  wear 
in  the  screen,  and  oversize  material 
will  get  into  the  product,  whereas  it 
la  often  vital  that  there  be  no  over- 
size. This  entails  double  screening, 
or  the  replacement  of  screens  before 
they  are  nearly  worn  out,  with  conse- 
quent increase  in  operating  cost.  The 
above  are  typical  troubles  experienced 
bj  operators;  their  existence  is  the 
'.  hy  nothing  but  air  separation 
■    in  the  Kelly  plant   today. 

The  principle  of  air  separation  i- 
this:  If  a  mi  rent  of  air  carrying 
solid  particle  of  various  sizes  is  given 
a  whirling  or  i  -.clonic  motion,  centrif- 
ugal force  will  pull  the  larger  par 
to  the  periphery  of  the  "whirl" 
with  a  greater  force  than  the  oner 

ones.     This  is  the  physical  law  upon 
which  the  operation  of  all  air  sepa- 


rators depends.  The  apparatus  that  has  been  designed 
by  the  Raymond  Impact  Pulverizer  Co.  to  accomplish  the 
result  consists  of  an  "exhausting  fan,"  a  "vacuum  sepa- 
rator," and  a  "cyclone  collector,"  with  the  necessary  pip- 
ing, and  a  feeding  device.  These  are  shown  in  the 
accompanying  illustration;  likewise,  an  interior  view 
of  the  "vacuum  separator"  is  reproduced. 

The  suction  from  the  fan  is  applied  at  the  mouth  of 
the  small  central  pipe  that  extends  downward  into  the 
separator;  but  the  only  available  air  is  that  from  the 
outside  annular  space  through  eight  small  ports,  seven 
of  which  are  indicated  in  the  illustration.  It  is  clear 
that  the  incoming  air  may  be  made  to  take  a  tangential 
direction  in  varying  degree  according  to  the  setting  of 
the  vanes.  The  purpose  of  these  adjustable  vanes  is  to 
regulate  the  fineness  of  the  particles  that  will  be  col- 
lected. Suppose  that  a  particle  of  mineral  is  sucked 
into  the  inner  cone  through  a  port  hole.  It  is  subject  to 
two  forces:  (1)  that  of  centrifugal  action  tending  to 
throw  it  to  the  outside  of  the  inner  cone,  whence  it  will 
fall  to  the  bottom  and  be  discharged,  and  (2)  the  suc- 
tion which  tends  to  pull  it  upward  through  the  central 
pipe  to  the  fan.  If  the  particle  is  small  enough  and 
light  enough,  the  second  force  will  prevail  and  the  par- 
ticle will  go  to  the  fan.  The  more  nearly  the  vanes  are 
pointed  in  a  radial  direction,  the  larger  will  be  the 
particles  that  are  sucked  out  by  the  fan ;  whereas,  on 
the  other  hand,  if  the  vanes  steer  the  current  long  the 
tangent,  the  tendency  will  be  for  only  the  smallest 
particle  to  enter  the  fan.  It  is  possible  to  adjust  them 
so  that  only  material  as  fine  as  350  mesh  will  be  carried 
through  the  fan. 

The  purpose  of  the  "cyclone"  collector  is  to  relieve 
the  air  of  its  burden  of  fine  mineral  particles.  This 
device  also  depends  on  centrifugal  action.  It  will  be 
noted  that  the  influent  pipe  is  pointed  tangent ially ;  at 
the  same  time  the  suction  in  the  effluent  pipe,  induced 
by  the  circulating  air  currents,  is  not  great  enough  to 
carry  many  of  the  particles  with  it.  They  accordingly 
drop  and  collect  in  the  cone  as  a  finished  product.  The 
air,  relieved  of  its  burden,  returns  and  again  gathers  a 
load  to  carry  through  the  vacuum  separator. 

Oversize  Returns  for  Regrinding 

The  oversize  particles  from  the  separator  accumulate 
in  the  bottom  of  the  inner  cone,  whence  they  are  drawn 
to  return   to  the  grinding  mill   for   further   reduction. 


1'at,  at,  d    hrihr  fin    luil]   mill 
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This  accumulation  both  of  fine  and  oversize  serves  the 
purpose  of  sealing  the  outlet  spouts  so  that  no  air  enters 
through  them.  Some  excess  air,  however,  enters 
through  the  feeder  from  the  ground-ore  bin,  (in  spite  of 
a  patented  feeding  device,  designed  to  minimize  it), 
and  there  is  a  small  surplus,  laden  with  some  dust  that 
must  be  disposed  of.  For  this  purpose  a  tubular  dust 
collector  is  used.  This  consists  of  a  horizontal  disk- 
shaped  iron  header  placed  above  a  conical  hopper  and 
connected  to  it  by  means  of  a  series  of  cloth  tubes 
similar  to,  but  smaller  than,  the  bags  used  for  filtering 
smelter  smoke.  The  excess  air  passes  through  the  bags, 
leaving  its  burden  behind  it.  At  the  Stockertown  plant 
20  to  25  lb.  of  dust  per  ton  of  material  ground  is  caught 
in  a  collector  consisting  of  seventy-six  bags,  6-in.  in 
diameter  and  10  ft.  long.  This  is  very  fine  material,  and 
much  of  it  is  used  to  make  high-grade  products. 

An  interesting  point  is  the  automatic  regulation  of 
the  size  of  the  finished  product  after  the  vanes  have 
once  been  set.  Any  fluctuation  in  the  rate  of  feed  or  in 
the  speed  of  the  fan  does  not  alter  the  maximum  size 
of  the  fine  product.  The  reason  for  this  is  that  the 
centrifugal  force  applied  depends  upon  the  velocity  of 
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the  "cyclonic"  action  and  that  the  latter  depends  upon 
the  operation  of  the  fan,  which  likewise  regulates  the 
strength  of  the  suction.  Accordingly,  a  constant  bal- 
ance always  exists  that  is  altered  only  by  changing  the 
direction  of  the  vanes  at  the  port  holes. 

The  installations  of  Raymond  equipment  at  Stocker- 
town are  designated  as  a  "6-ft.  separating  plant."  The 
efficiency  of  the  separation  is  indicated  by  the  fact  that 
only  5  per  cent  of  the  material  returned  as  oversize  is 
in  reality  so  fine  that  it  should  have  gone  with  the 
finished   product.      The    capacity   of   a   unit,    including 


grinding  and  separating  equipment,  varies  widely,  de- 
pending, of  course,  upon  the  character  of  the  material 
or  mixture  being  ground  and  upon  the  maximum  par- 
ticle-size allowed  in  the  product.  The  range  is  from 
4  to  li  tons  per  hour,  the  nominal  capacity  of  the  plant 
on  three-shift  operation  being  about  sixty  tons  per  day. 
The  separators  could  efficiently  handle  more  material 
than  can  be  crushed. 

The  accompanying  drawing  shows  the  plan  of  the 
ground  floor  of  the  mill  proper,  and  a  section  of  the 
whole  plant.     The  compactness  of  the  design  is  appar- 


"Vacuum  separator"   icith   interior  exposed 

ent.  The  tracks  of  the  Easton  Northern  R.R.  pass  with- 
in 40  ft.  of  the  plant  and  the  company  owns  a  400-ft. 
side  track,  which  facilitates  loading  and  unloading. 

There  are  a  number  of  reasons  for  building  the  plant 
at  Stockertown  instead  of  at  the  seaboard,  which  might 
to  some  engineers  appear  to  be  preferable  as  a  location 
for  such  an  enterprise.  Electric  power  is  comparatively 
cheap.  This  comes  from  the  Pennsylvania  Power  Co., 
and  costs  slightly  more  than  lie.  per  kw.-hr.,  the  excess 
depending  upon  the  rate  of  consumption.  The  current 
is  generated  at  Hauto,  Pa.,  where  anthracite  screenings 
and  dust  are  used  as  fuel  in  steam-electric  plants.  These 
are  situated  at  the  mines — an  important  factor  in  eco- 
nomical power  generation.  At  Stockertown  transporta- 
tion facilities  are  excellent,  a  number  of  trunk  lines 
passing  through  Easton.  Another  favorable  condition 
is  a  supply  of  competent  and  reliable  workmen,  at 
reasonable  wages.  The  base  rate  of  the  present  time  is 
40c.  per  hour.  There  are  no  unions;  and  strikes  do  not 
interfere  with  operations.  One  other  factor  is  the  com- 
paratively small  investment  in  real  estate  and  the  low 
taxes. 

Mica  Grinding  Methods  Improved 

Mica  grinding  methods  now  in  use  are  for  the  most 
part  much  more  efficient  and  speedy  than  those  for- 
merly used,  according  to  Oliver  Bowles,  mineral  tech- 
nologist of  the  U.  S.  Bureau  of  Mines.  Both  wet  and 
dry  grinding  methods  are  employed.  Most  mica  used 
for  decorative  purposes  or  as  a  pigment  is  ground  wet, 
for  it  is  claimed  that  dry  grinding  destroys  the  luster. 
Information  now  available  indicates  that  the  dry  grind- 
ing methods  are  in  general  more  rapid  and  less  costly. 
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Drill  Sampling  of  Dredge  Ground 

Responsibility  of  the  Driller  —  Difference  Between  Volume  of 
Sample  and  of  Gravel  in  Place  —  Experimental  Determination  of 
an  Arbitrary  Factor  —  Drill  Results  Have  Generally  Been  Low 

By  R.  T.  Hancock 


IN  THE  ARTICLES  by  Charles  W.  Gardner  and 
R.  G.  Smith  which  appeared  in  the  Engineering  and 
Mining  Journal  late  in  1921,  the  treatment  of  the 
subject  of  drilling  results  and  dredging  returns  was 
mainly  directed  to  showing  that  responsibility  for  dis- 
crepancies between  drilling  and  dredging  results  might 
be  divided  between  the  drill  and  the  dredge.  Roughly 
summarizing  their  papers,  the  former  writer  consid- 
ered that,  with  a  drill  factor  mathematically  derived 
from  the  diameter  of  the  drill,  the  result  of  drilling  will 
indicate  within  reasonable  limits  the  gold  content  of  the 
ground.  The  last-named  writer  considered  that  dis- 
crepancies were  more  frequently  due  to  low  recoveries 
in  dredging  than  is  generally  believed.  The  former, 
quoting  James  W.  Neill,  says,  "If  the  driller  keeps  his 
drill  behind  his  shoe,  and  sees  that  he  gets  a  correct 
amount  of  core,  there  should  be  little  question  of  the 
correctness  of  a  large  general  average.  .  .  ."  And 
that  statement,  I  think,  sums  up  the  general  opinion, 
familiar  to  most  engineers,  "If  results  are  low,  blame  it 
on  the  driller." 

Arbitrary  Expansion  Factor  Questionable 

An  aspect  of  drilling  which  I  have  never  seen  dis- 
cussed may  be  illustrated  from  an  experience  of  my 
own.  The  drill  used,  while  not  an  Empire  or  Banka, 
was  somewhat  similar  in  type;  the  casing  was  driven 
by  blows  of  a  block  of  timber  suspended  from  a  tripod, 
and  was  revolved  only  in  very  tight  ground.  Casing 
was  driven  a  foot  at  a  time,  and  cleaned  up  by  the  sand 
pump,  which  was  the  usual  tubular  arrangement  with  a 
chamfered  shoe  and  a  ball  valve.  Three  pumpings 
cleaned  up  the  pipe,  and  the  number  was  kept  to  this. 
The  pumped  gravel,  carrying  a  good  deal  of  slime,  was 
settled  in  a  cylindrical  can  and  the  settled  volume  deter- 
mined. An  arbitrary  expansion  factor  was  used  for 
converting  the  volume  of  the  settled  gravel  into  that  of 
the  same  gravel  in  place.  The  accuracy  of  such  a  pro- 
ceeding wai  lie,  and  therefore  steps  were  taken 
to  determine  the  actual  weight  of  the  gravel  pumped, 
as  compared  with  the  ascertained  weight  of  a  cubic 
yard  of  such  gravel  in  place — that  is,  including  the 
water  filling  the  interstices. 

WEIGHT  ok  Gbavel  Pumped  Compared  With 
Weight  of  Gravel  in  Place 

To  determine  this,  a  buckel   was   weighed;   it   was 

filled  with  a  measured  volume  of  water  to  a  hook  gage 
and  weighed  again;  then  it  was  emptied  and  "filled" 
with  a  sample  of  freshly  dug  gravel,  from  the  bottom 
of  a  pit,  sunk  in  typical  gravel  to  a  depth  just  above 

Water  level,  bo  that  the  -ample  should  I"'  saturated. 
Water  was  added  to  the  sample  in  the  bucket  until  its 
level  reached  the  hook  gage,  and  Die  amount  of  added 
Water  was  measured.  The  weight  of  the  buckel  as  now 
filled  with  the  sample  and  water  was  then  carefully 
lined. 


Using  the  symbols  indicated,  the  results  of  a  series  of 
tests  are  shown  in  the  table. 

A  =  Weight  of  bucket. 

B  =  Volume  of  water  required  to  fill  bucket  to  gage. 

C  =  Weight  of  bucket  filled  with  water  to  case. 

D  =  Net  weight  of  sample  (i.e.,  less  weight  of  bucket.) 

E  =  Volume  of  sample  (B  minus  volume  of  water  required  to  fill  to  gage.) 

F  =  Net  weight  of  sample  plus  water  to  gage  (i.e.  less  weight  of  bucket.) 

TABLE  SHOWING  DATA  FROM  TESTS. 

r~ — Specific    Gravities -. 

AB  CDEFDDD 

Lb.    62.4iE    D+C—  D+C— 


F— 4   F- 

-4  5 

4.5     .2937 

23.0 

22  5 

.1359 

32  6 

2  64 

2.53 

2  56 

4  5    .2937 

23.0 

25.8 

.1629 

34  3 

2.54 

2.46 

2  58 

4  5     .2937 

23.0 

26.1 

.1649 

34.8 

2  52 

2.66 

2.80 

4.5     .2937 

23  0 

26.8 

.1652 

35  1 

2.60 

2.50 

2  63 

4.5     .2937 

23.0 

27.9 

.1762 

35.5 

2  54 

2.45 

2.56 

4.5     .2937 

23.0 

29  0 

.1831 

36.3 

2.53 

2.48 

2  59 

4.5     .2937 

23.0 

30.1 

.1871 

37  1 

2.57 

2.51 

2.68 

2.56 

2.51 

2  63 

With  the  above  data,  there  are  several  ways  in  which 
the  weight  of  a  cubic  foot  or  a  cubic  yard  can  be  deter- 
mined. The  method  of  measuring  the  quantity  of  water 
added  was  untrustworthy,  owing  to  imperfection  of 
apparatus  available.  The  most  satisfactory  result 
appeared  to  be  one  derived  solely  from  D  and  F.  Plot- 
ting these  on  squared  paper  the  relation  observed  was: 


F  =  0.6D-f-19  = 


D(S.G.-l)   ,  47.5 


S.G. 


S.G. 


Accordingly,  the  specific  gravity  is  2.5;  the  net 
weight  of  water  filling  the  bucket  to  gage,  19  lb.;  and 
the  quantity  of  gravel  which  would  fill  the  bucket  to 
gage  and  leave  no  room  for  water,  47.5  lb.  Actual 
values  of  F  found  as  against  those  computed  as  above 
were : 


32  6 

34  3 

34  8 

35  1 

35  5 

36  3 

32.50 

34  48 

34.66 

35  08 

35.74 

36.40 

37  08 

As   the   weighing   scale    was    only    graduated    to    half- 
pounds,  closer  readings  are  by  estimation. 

Proposed  Method  for  Determining  Weight 
of  Gravel  in  Place 

It  will  be  observed  that  the  weight  of  water  required 
to  fill  the  bucket  to  gage  as  computed  (19  lb.)  differs 
from  that  obtained  by  actual  weighing  (18.5  lb.).  The 
volume  required  to  fill  to  gage,  calculated  from  a  spe- 
cial weighing,  differs  from  that  which  would  be  given 
by  19  or  18.5  lb.,  though  it  is  .lose  to  the  latter.  There 
are  grounds  for  a  suspicion  that  the  spring  balance 
employed  did  not  record  correctly  until  a  pound  or  so  of 
initial  compression  was  applied,  strict  agreement  be- 
tween individual  samples  is  not  to  be  expected;  they 
were  small,  and  a  few  quartz  pebbles  above  or  below  the 

general  average  would  affect  the  specific  gravity. 

My  conclusion  i?  that  the  Specific  gravity  or  weight 
per  cu.  yd.  of  gravel  in  place  can  best  be  determined  by 
weighing  dug  samples  in  a  bucket  against  the  weight 
obtained  when  water  is  added  to  fill  the  bucket  to  a 
definite    mark.      Gross    weights,    including   the    bucket, 
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can  be  used;  the  only  influence  of  the  bucket-weight  is 
to  affect  the  value  of  the  constant  expressing  the  weight 
of  the  bucket,  filled  with  gravel  itself,  to  gage. 

Having  decided  that  a  specific  gravity  of  2.5  is  the 
most  reliable  figure,  this  is  equivalent  to  156  lb.  per 
cu.ft.  In  sampling,  the  gravel  pumped  from  each  foot 
of  drive  is  settled  in  a  bucket  (a  pinch  of  alum  helps), 
decanted,  and  the  water  level  made  up  to  hook  gage. 
The  weight  of  water  required  to  fill  the  bucket  to  gage 
without  any  gravel  must  be  previously  determined.  The 
addition  of  2.5  lb.  of  gravel  will  replace  1  lb.  of  water, 
so  that  for  every  pound  which  the  bucket,  with  sample 
and  water  to  gage,  weighs  in  excess  of  the  weight  of  the 
bucket  with  water  to  gage,  0.01068  cu.ft.  of  gravel  in 
place  has  entered  the  bucket. 

0.01068  = 


62.4  (2.5—1) 


Measuring  cores  in  this  way,  it  was  found  that  the 
volume  of  gravel  extracted  by  pumping  out  at  each 
foot  of  drive  was  only  about  a  third  of  the  volume  of  a 
cylinder  of  such  gravel  1  ft.  in  length,  and  of  a  diameter 
equal  to  the  external  diameter  of  the  pipe. 

This  value,  one-third,  was  by  no  means  constant  from 
foot  to  foot,  but  represented  a  general  average.  The 
height  to  which  the  gravel  rose  inside  the  pipe  after 
this  had  been  driven  a  foot  varied  considerably.  Usually 
at  the  bottom  of  the  hole  the  volume  extracted  corre- 
sponded with  what  would  be  derived  from  the  external 
diameter  of  the  pipe,  or  approximately  so.  At  higher 
horizons  it  was  much  less,  as  a  rule.  The  volume  of 
core  extracted  did  not  correspond  uniformly  with  the 
height  to  which  gravel  rose  inside  the  pipe  after  driving 
a  foot ;  when  this  rise  was  considerable,  a  small  volume 
of  core  was  recovered  by  the  pump,  as  was  also  the  case 
when  only  a  small  rise  was  observed. 

Maximum  volumes  per  foot  of  drive  were  pumped 
from  mean  heights  of  rise.  The  reasons  are  fairly 
obvious.  It  happened  that  valuable  minerals  were  not 
concentrated  in  the  layer  of  gravel  on  bedrock,  but  the 
markedly  different  volume  of  core  obtained  therefrom 
would  have  vitiated  results  if  this  had  been  the  case, 
and  the  average  factor  had  been  applied,  as  a  full  core 
would  have  been  obtained  from  the  richest  ground. 

Arbitrary  Value  May  Be  Erroneous 

It  is  most  dangerous  to  advise  that  a  "correct  amount 
of  core"  should  be  obtained.  What  is  a  "correct  amount 
of  core"?  That  it  is  not  a  volume  equal  to  that  of  the 
driven  pipe  is  quite  generally  held,  but  there  are  many 
who  would  hold  it  to  be  that  of  the  internal  diameter. 
One  contributor  to  your  columns,  not  one  of  those 
earlier  named,  says  boldly,  "Whenever  I  work  with 
Empire  drills,  I  always  use  the  factor  385,  which  is 
found  by  taking  the  inside  diameter  of  the  cutting 
shoe  instead  of  the  outside,  from  which  the  factor  239 
was  evidently  derived."  This  is  typical  practice,  where 
no  attempt  to  measure  the  weight  or  volume  of  the 
core  extracted  is  made.  In  other  cases,  the  core  ex- 
tracted is  measured  in  a  box,  either  by  settling  it  as 
much  as  possible  and  using  perhaps  an  imaginary  ex- 
pansion factor,  or  by  squeezing  the  water  out  of  it  and 
measuring  its  volume  in  a  state  as  near  that  in  which  it 
originally  existed  as  can  be  obtained. 

So  much  for  core  measurement;  if  the  matter  ended 
there,  and  the  core  were  a  fair  sample  of  the  gravel, 
there  would  be  nothing  further  to  add,  but  it  is  obvious 


to  me  that  the  sample  obtained  is  never  a  fair  one.  It 
contains  far  less  coarse  gravel,  and  much  more  fine, 
than  it  should,  because,  in  gravel  at  all  free,  the  larger 
pebbles  are  driven  aside  by  the  shoe,  and,  these  being 
barren,  the  fine  gravel  and  silt  which  make  up  the 
sample  are  enriched  to  an  unknown  degree.  To  deter- 
mine the  relation  here,  it  is  necessary  to  sink  shafts 
over  bore  holes,  and  compare  results.  For  this  purpose 
the  data  quoted  by  R.  G.  Smith  on  p.  814  of  the  Journal 
of  Nov.  19,  1921,  would  serve  if  we  were  told  the 
actual  weights  or  volumes  extracted  from  the  bore  holes, 
instead  of  the  bare  statement  that  a  factor  of  0.30  was 
used.  This  really  conveys  nothing  at  all ;  it  proved  to  be 
a  conservative  factor,  and  if  the  ascertained  volume  of 
the  extracted  cores  had  proved  to  be  80  per  cent  of  that 
corresponding  to  the  external  diameter  of  the  pipe  (as- 
suming the  factor  for  such  pipe  to  be  theoretically 
0.27),  the  multiplication  of  the  values  by  1.25  would 
have  produced  correspondence  on  an  average  between 
bore  holes  and  shafts.  But  it  is  much  more  likely  that 
the  cores  were  less  than  80  per  cent,  and  that  they  had 
undergone  a  corresponding  enrichment. 

Fortunately  for  the  profession,  the  really  low  per- 
centage recovery  of  core  is  generally  overlooked,  and 
the  countervailing  influence  of  enrichment  likewise, 
with  the  general  result  that  drill  figures  are  on  the  right 
side — fortunately,  too,  for  the  dredge  builders,  who  can 
triumphantly  point  to  high  recoveries.  But  they  may 
often  lose  business  through  payable  ground  being  turned 
down. 

Oregon  Mines  Moderately  Busy 

After  a  short  shut-down  to  install  pumping  machin- 
ery, the  Copper  Syndicate  mine,  at  Homestead,  Ore.,  has 
resumed  work,  according  to  the  Geological  Survey.  The 
Imperial  mill,  in  Cable  Cove  district,  has  also  resumed 
operations.  The  Iron  Dyke,  usually  the  most  productive 
deep  mine  in  Oregon,  has  been  inactive  for  some  time. 
Arrangements  are  being  made  to  rehabilitate  the  old 
smelting  plant  at  Sumpter,  which  has  been  inactive  for 
many  years.  Placer  work  around  Susanville,  in  Grant 
County,  has  been  hampered  this  season  by  large  accu- 
mulations of  snow  in  the  hills.  The  Utah  &  Oregon 
Gold  Mines  Co.,  operating  Homestake  mine  No.  2,  at 
Prairie  City,  is  running  a  tunnel  and  doing  some  repair 
work.  The  Beaver  Gold  Mining  Co.,  lessee  of  the 
Buffalo-Monitor  mine,  at  Granite,  has  been  shipping 
to  the  mill  this  year  a  small  quantity  of  crude  sorted 
ore. 

The  mill  at  the  Magnolia  mine,  at  Granite,  has  been 
reconstructed  and  a  cyanide  plant  is  being  added'.  The 
Pacific  Placer  Co.,  at  Applegate,  Jackson  County,  is 
operating  its  mine  at  the  full  capacity  of  its  hydraulic 
plant  and  water  supply.  Owing  to  the  freezing  of 
the  water  at  the  intake  of  the  ditches  in  the  mountains 
the  company  could  not  begin  washing  gravel  until  April 
1  this  year,  but  since  then  the  supply  of  water  has 
been  larger  than  ever  before.  At  the  Sterling  mine, 
Jacksonville,  there  was  water  for  work  in  the  spring 
only,  but  the  production  continues  at  the  same  rate  as 
for  the  last  five  years.  At  the  Afterthought  mine,  at 
Applegate,  a  thorough  system  of  development  is  in 
operation  this  summer,  continuing  that  of  last  year. 
On  the  Hammersley  mine,  at  Placer,  Josephine 
County,  a  tunnel  is  being  driven  to  cut  the  vein  at  a 
distance  of  200  feet.  Most  of  the  owners  of  the  smaller 
mines  in  Josephine  County  have  resumed  work. 
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The  Rumanian  Petroleum  Industry 
During  the  First  Quarter  of  1922 

Output  Improves  Compared  with  1921  Despite 
Power  Shortage  and  Difficulties  of  Trans- 
portation— Third  Pipe  Line  Proposed 

By  Andre  Surny  de  Bonnier 

THE  PRODUCTION  of  petroleum  obtained  in  Ru- 
mania since  the  beginning  of  1922  is  relatively 
satisfactory,  and  marks  a  considerable  improve- 
ment over  the  corresponding  months  of  1921,  as  shown 
by  the  following  figures: 

Production  in  Metric  Tons 

Month  1921  1922 

January..    . .  97.883  102.342 

February.  82,724  100,844 

March 93.165  115.963 

Total..  273.772  319.149 

The  monthly  average  production  of  106,383  tons  is 
not  materially  greater  than  the  tonnage  produced  dur- 
ing each  of  the  last  three  months  of  1921,  but  the  main- 
tenance of  the  production  during  the  worst  months  of 
the  winter  is  in  itself  encouraging,  and  the  production 
for  March  was  the  largest  since  the  return  of  the 
national  authorities  on  Rumanian  soil.  Nevertheless,  if 
it  had  not  been  for  the  unusually  high  percentage  of 
flowing  wells  in  the  oil  fields  of  Baicoi  and  Moreni,  these 
productions  could  never  have  been  reached.  The  causes 
of  disturbance,  which  I  have  set  forth  in  preceding  cor- 
respondence1, are  just  as  exacting  as  before.  The  elec- 
tric current  on  which  operators  depend  for  power  was 
cut  off  or  reduced  many  times  during  the  months  under 
review.  It  is  estimated  that  production,  on  account  of 
these  accidents,  was  curtailed  from  20  to  30  per  cent 
during  January  and  February.  No  amelioration  in 
electrical  service  can  be  expected  until  the  new  battery 
of  boilers,  installed  at  the  electrical  plant  of  Campina, 
is  under  pressure,  and  until  the  power-house  built 
jointly  by  Electrica  and  the  Steaua  Romana,  at  Baicoi 
Floreshti,  is  in  operation.  In  fact,  the  capacity  of  the 
present  power  stations  is  so  much  below  requirements 
that  no  well  now  being  drilled  is  authorized  to  use  elec- 
trical power  until  .Inly  or  August  next.  The  oil  men 
have  to  rely  on  gas,  gasoline,  or  steam  engines  to  pro- 
duce the  necessary  power. 

Means  of  transport  are  still  insufficient,  and  the  situ- 
ation becomes  worse  every  day;  more  tank  cars  are  put 
aside  for  repairs  than  can  be  repaired  in  the  Bame 
period  of  time.  A  great  burden  seems  to  devolve  upon 
the  railroad  authorities.  From  i  report  presented  to 
the   Minister   of    Industry   and    Commerce   by    Const. 

Osciceanu.  general  manager  of  the  Steaua  Romana,  on 
behalf  of  the  oil-producing  companies  of  Rumania,  the 
following  figures,  which  show  the  difficulties  of  the  situ- 
ation, have   I  •'•n   taken  : 

In    May,    1921,   there   wire    in    I  mk   cars, 

of  which  .in.!    1,869  lielmiired  to 
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private  concerns.  All  but  thirty-seven  of  these  cars  last 
mentioned  were  requisitioned  by  the  state.  They  were  used 
in  the  following  manner:  755  for  the  needs  of  the  state 
or  for  internal  consumption ;  233  for  the  export  business 
of  the  oil  companies;  544,  not  in  service,  being  used  as 
water  tanks  in  railroad  stations,  or  in  repairs.  At  the 
beginning  of  December,  only  2,223  cars  were  in  use,  1,990 
for  the  state's  organization  and  233  for  the  oil  concerns. 

Only  one  fact,  in  matter  of  transportation,  is  to  be 
noted  favorably.  The  operation  of  trains  between 
Constanza  and  the  interior  of  Rumania  has  been  re- 
established. The  traffic  schedule  is  now  actually  three  to 
four  trains  daily,  and  900  to  1,200  tons  of  petroleum 
products  could  be  shipped  to  Constanza  every  twenty- 
four  hours  if  railroad  material  was  available. 

Some  time  ago  the  arrival  of  numerous  tank  cars 
from  central  European  states,  to  be  filled  with  oil  p-od- 
ucts  for  these  states,  was  expected,  but  these  hopes  did 
not  materialize  to  any  great  extent,  because  the  foreign 
concerns  interested  are  afraid  that  their  cars  would  be 
taken  over  on  some  pretext  by  the  Rumanian  govern- 
ment or  used  for  some  other  than  their  own  interest. 
The  only  way  out  of  this  difficulty  is  for  more  cars  to 
be  repaired  every  twenty-four  hours.  To  help  the  gov- 
ernment accomplish  this,  the  companies  have  made  an 
offer  to  the  "Chemins  de  fer  roumains"  to  repair  the 
tank  cars  in  their  own  repair  shops  or  to  advance  the 
money  to  have  them  put  in  order  in  mechanical  plants. 
Everyone  agrees  that  something  must  be  done,  and 
quickly,  but  recent  experiences  are  too  unfavorable  to 
permit  great  confidence  in  the  possibilities  of  a  rapid 
amelioration  of  present  conditions. 

Transport  by  pipe  lines  is  not  any  better,  550  tons 
only  being  transferred  daily  to  Constanza.  Losses  in 
transportation,  which  were  2  per  cent  before  the  war, 
are  reaching  3*  to  4  per  cent  today. 

In  answer  to  the  numerous  criticisms  of  which  his 
administration  is  the  object,  the  director  of  the  Ruma- 
nian pipe-lines  service  is  expressing  his  regret  that  his 
organization  is  not  autonomous.  If  it  were,  it  could 
BUpply  its  needs  and  make  a  profit.  The  revenues  of 
the  pipe  lines  are  part  of  the  state  revenue,  and  because 
the  government  is  indebted  about  200,000,000  lei'  to  the 
oil  companies,  these  companies  are  not  willing  to  pay 
the  pipe-line  administration  the  10,000,000  lei  they  owe. 
All  that  the  oil  companies  are  willing  to  do  is  to  give 
just  enough  money  to  pay  the  laborers  and  make  repairs. 
As  regards  the  building  of  a  third  pipe  line,  however. 
between  Hanoi  and  Giurgiu,  the  oil  men  have  shown 
their  readiness  to  stand  the  expense.  In  fact,  this  work 
OUghl  to  have  l>ecn  started  a  long  time  ago,  the  pipe 
required  having  been  lying  on  the  ground  unprotected 
for  the  last  two  years.  The  oil  concerns  agree  also  to 
buy  the  ground  necessary,  equipment  for  the  erection  of 
tanks  in  Giurgiu,  to  pay  for  the  repair  of  the  tracks 
between  Borcea  and  Constanza.  and  to  supply  the  money 
needed  for  some  other  works  of  minor  importance. 
In  Constanza,  the  great  petroleum  harbor  of  Rumania, 


'.Normally  l!>Jr      Romanian  currency  Is  now  greatly  depreciated. 
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the  thirteen  3,000-cu.m.  tanks  that  were  destroyed  dur- 
ing the  war  will  be  rebuilt  by  their  pre-war  owners 
when  it  is  possible  to  make  satisfactory  arrangements. 

The  cause  which  is  most  responsible  for  the  slow 
recuperation  of  the  Rumanian  petroleum  industry  is 
the  continual  injection  of  politics  into  business. 

Many  are  the  occurrences  where  the  government  has 
interfered.  Since  the  close  of  the  war,  it  has  paralyzed, 
prohibited,  delayed,  or  monopolized  the  export  business 
for  its  own  profit.  It  has  obliged  the  producers  to  sell 
to  it,  at  very  low  prices,  a  large  quantity  of  petroleum, 
which  it  turned  over  to  foreign  buyers  at  a  substantial 
profit.  It  has  monopolized  for  its  own.  needs  all  the 
foreign  money  paid  to  oil  concerns  as  a  result  of  sales 
of  petroleum  products.  It  has  taxed  the  goods  exported 
and  it  has  regulated  the  prices  to  be  paid  in  Rumania 
for  petroleum,  prices  which  are  much  below  the  produc- 
ing costs. 

The  inevitable  result  has  been  that  the  companies  have 
had  little  incentive  to  increase  production.  Many  refin- 
eries which  have  no  producing  fields  have  been  obliged 
to  close  because  the  prices  paid  for  refined  products  are 
not  in  equitable  relation  with  the  prices  paid  for 
crude  oil. 

One  of  the  last  actions  (or  rather  inactions)  of  the 
government  is  the  subject  of  much  criticism.  Today, 
the  public  officials  are  holding  up  all  decisions  concern- 
ing requests  for  concessions  or  transactions  in  oil  lands. 
There  is  much  talk  about  a  law  which  would  confiscate 
the  subsoil  rights  now  belonging  to  the  owner  of  the 
surface. 

If  it  was  not  for  political  interference,  the  export 
business  would  be  much  larger,  to  the  greater  benefit 
of  the  oil  industry,  and  also  of  the  country.  In  the  fol- 
lowing table  are  given  figures  published  by  the  General 
Director  of  Commerce  for  the  exportation  of  petroleum 
during  the  first  quarter  of  1922 : 


Automatic  Bailer  for  Oil  Recovery 

\N  ELECTRICALLY  operated  automatic  bailer  for 
i\the  raising  of  oil  from  wells  is  now  being  used  on 
the  property  of  the  Hibbard  Petroleum  Co.  in  the  Kern 
River  oil  field,  Kern  County,  Cal.  The  wells  in  this 
portion  of  the  field,  Sec.  25,  T.  28  S.,  R.  27  E.,  M.  D. 
B.  and  M.,  have  to  be  pulled  and  cleaned  every  few  days, 
as  sand  is  continually  heaving  into  them.  This  causes 
considerable  loss  of  time  and  production.  It  was  tc 
obviate  these  losses  that  the  idea  of  continuous  bailing 
was  conceived.  The  automatic  bailer  was  designed  by 
Jack  Hibbard,  superintendent,  and  all  of  the  equipment 
was  supplied  by  a  local  firm.  The  following  details  are 
as  reported  to  the  California  State  Mining  Bureau  by 
E.  Huguenin: 

The  bailer,  as  shown  in  Fig.  1,  is  a  scow-bottom  sand 
pump.  A  nipple  of  slightly  larger  diameter  than  the 
bailer  is  screwed  on  the  bottom.  A  spring,  coiled 
around  the  bailer,  rests  upon  the  shoulders  of  this 
ripple  and  supports  a  sleeve  of  i  in.  larger  diameter 
than  the  bailer.  The  sleeve  covers  two  openings  through 
which  the  contents  of  the  bailer  is  discharged  Upon 
emerging  from  the  well,  the  bailer  passes  through  an 
iron  cage  (see  Fig.  2),  which  is  mounted  on  the  casing- 
head,  being  held  in  place  by  a  sleeve  2  ft.  long.  The 
cage  is  made  of  three  2-in.  angle  irons,  8  ft.  long,  welded 
at  top  and  bottom  to  pieces  of  pipe  sufficiently  large  in 
diameter  to  allow  the  bailer  to  pass  through.  Attached 
to  the  cage  is  a  heavy  circular  iron  weight  (see 
Fig.  2),  which  is  free  to  move  up  and  down  the  length 
of  the  angle  irons.  It  has  a  central  opening  of  the  same 
diameter  as  the  bailer.  When  the  sleeve  on  the  bailer 
comes  in  contact  with  this  weight,  the  sleeve  is  forced 
downward,  compressing  the  spring  and  allowing  the  dis- 
charge to  take  place,  as  shown  in  Fig.  3. 

The  bailer  used  is  4  in.  in  diameter  and  50  ft.  long, 


RUMANIAN  PETROLEUM   EXPORTS  IN   METRIC  TONS  IN   FIRST  QUARTER  OF    1922 


Months 

January 

February 4,300 

March 3,105 


—    Benzine    . 

1921  1922 

1.787  11,975 

3,811  6.233 

6,699  12,893 


—  Kerosene  . 

1921               1922 

, —  Gas  Oil . 

1921            1922 

. — Mineral 
1921 

Oils^ 
1922 

. Total    

1921               1922 

3,310           16,181 
10,594            12,242 
13,017          26,996 

2,025             333 

732              912 

2,796          3,337 

1,761 

2,230 
2.1  II 

565 

381 
1,017 

8,883          29,054 
21,667           [0.7r  ^ 
27,728          44.2-13 

Total. 


7,405 


12,297  31,101 


Although  the  improvement  made  over  the  correspond- 
ing period  of  1921  is  important  (60  per  cent),  the  re- 
sults are  far  from  satisfactory,  if  compared  to  the 
export  business  made  during  the  last  three  months  of 
1921,  when  the  total  exported  was  176,599  tons.  Fur- 
thermore, one  must  remember  that  the  prices  for  oil  at 
the  beginning  of  1921  were  unfavorable  for  exploita- 
tions, and  that  business  was  then  very  quiet.  It  was 
only  at  the  end  of  the  year  that  the  markets  were 
more  active. 

It  is  interesting  to  observe  that  during  the  first  three 
months  of  1921,  Rumanian  oil  was  not  bought  by  those 
countries  of  Central  Europe  that  would  be  the  natural 
customers.  Indeed,  the  export  business  done  with 
Czechoslovakia,  Austria,  and  Hungary  was  small,  and 
the  transactions  with  Italy,  France,  Turkey,  and  Egypt 
were  important,  as  shown  in  the  following  table: 


Importing  Country  1921 

Italy 9,546 

France 3,711 

Turkey 4,543 

England 7,469 


Bulgaria. 

Greece 

Jugoslavia 

Austria 

Hungary..  . 


6,741 
49 
1,529 
5,259 
3.633 


1922  Importing  Country          1921 

22,710  Germany 

21,195  Czechoslovakia 10,177 

15,892  Salonica 

7,264  Smyrna 4,637 

5,181   Ships 984 

2,471    Miscellaneous 8 

2,455 

1,925       Total 58,278 

1.414 


having  a  capacity  of  approximately  one  barrel.  The  oil 
string  in  the  well  on  which  the  bailer  is  operating  is 
61-in.  casing.  At  first  a  5-in.  bailer  of  the  same  capacity 
was  used,  but  the  friction  between  the  bailer  and  oil 
string  was  so  great  as  to  cause  overloading  of  the 
motor. 

The  electrical  equipment  which  operates  the  bailer  is 
similar  to  that  which  is  used  in  the  operation  of  auto- 
matic elevators.  It  is  mounted  on  a  motor  truck  with 
the  sand-line  reel  and  connecting  gear.  The  entire 
assembly  can,  therefore,  be  moved  from  well  to  well  by 
making  a  few  simple  changes.  Power  is  supplied  by  a 
30-hp.  motor,  equipped  with  a  solenoid  brake,  so  that 
when  not  in  motion  the  brake  is  set,  holding  the  main 
drive-shaft  stationary.  The  motor  drives  a  shaft  on 
which  a  worm  gear  is  set,  with  a  ratio  of  30  to  1, 
equipped  with  sprockets,  which  in  turn  drive  the  sand 
reel.  Bolted  to  the  sprocket  shaft  is  a  long  screw  1  in. 
in  diameter,  as  shown  in  Fig.  4,  which  controls  the  regu- 
lating mechanism.  This  mechanism  consists  of  two  sets 
of  three  switches  each,  with  traveling  carriage  mounted 
en  the  screw.     Its  operation  is  described  below. 

The  cycle  of  operation  is  as  follows:  Power  is  turned 
into  the  operating  mechanism  by  a  main  switch.     The 
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current  is  delayed  from  reaching  a  440-v.  switch,  which 
controls  the  30-hp.  motor,  by  an  oil  delay  switch.  This 
delay  switch  makes  a  contact  with  the  motor,  starting 
it  in  direct- action — i.e.,  on  the  down  side,  so  that  the 
bailer  descends.  As  the  bailer  descends,  the  carriage 
(see  C,  Fig.  4)  mounted  on  the  screw  travels  toward 
three  small  switches  (X,  Fig.  4) .  The  block  which  sup- 
ports the  switches  is  set  in  position  by  a  setscrew  on  a 
small  I-beam,  parallel  to  and  beneath  the  long  screw. 
The  position  of  this  switch  block  determines  the  depth 
to  which  the  bailer  is  to  be  lowered.  A  movement  of 
one  inch  of  the  carriage  is  equivalent  to  a  73-ft.  move- 
ment of  the  bailer. 

When  the  carriage  reaches  the  first  or  nearest  of  the 
three  small  switches,  it  throws  the  grids  out,  slackening 
the  motion  of  the  motor.  The  screw  continues  to  re- 
volve until  the  carriage  reaches  the  second  switch,  which 
reverses  the  motor.  The  current  is  delayed  by  the  oil 
delay  switch,  giving  the  bailer  time  to  fill.  The  third 
small  switch  on  the  block  is  a  safety  break  switch  to 
break  the  current,  should  anything  go  wrong  with  the 
second  switch.  As  the  bailer  ascends,  the  carriage 
travels  away  from  the  switch  block.  A  small  spring  is 
attached  to  each  switch  on  the  block,  which  pulls  it  back 
into  position  after  being  released  by  the  carriage. 

On  the  opposite  side  of  the  screw  are  three  push 
switches,  shown  at  P,  Fig.  4.  The  action  of  these 
switches  is  controlled  by  a  small  steel  rod  attached  to 
the  carriage.  As  the  carriage  nears  the  head  of  the 
screw,  the  rod  throws  the  switches  successively  into 
place,  the  action  of  each  being  similar  to  that  of  the 
three  small  block  switches.  The  interval  of  rest,  in 
which  the  bailer  discharges,  is  controlled  by  the  oil 
delay  switch  and  can  be  regulated  for  any  period  that 
may  be  desired. 

When  the  bailer  discharges,  its  contents  are  caught  in 
a  covered  cylindrical  tank.  The  tank  now  in  use  is  12  ft. 
in  height  and  3  ft.  in  diameter.  It  is  placed  over  the 
casing  head,  having  central  openings  in  the  top  and 
bottom  only  sufficiently  large  to  allow  the  bailer  to  pass 
out  at  the  top  and  to  fit  closely  over  the  casing  head.  A 
false  bottom  is  set  at  an  angle  of  30  deg.  in  the  tank, 
the  lower  side  being  2  ft.  below  the  top  of  the  casing 
head  or  bottom  of  the  cage.  A  12xl6-in.  opening  at  the 
base  of  the  tank  allows  the  fluid  to  flow  through  a 
trough  to  the  sump.  When  the  bailer  is  in  the  discharge 
position  it  is  practically  impossible  for  the  fluid  to 
re-enter  the  well,  as  the  closed  bottom  of  the  bailer  re- 
mains at  the  casing  head. 

The  cage  allows  the  bailer  to  move  8  ft.  after  striking 
the  weight,  which  is  more  than  ample  space  in  which  to 
stop.  As  now  regulated,  the  bailer  stops  in  less  than 
2  ft.,  after  encountering  the  weight.  Should  the  bailer 
fail  to  stop,  it  would  simply  raise  the  cage  out  of  the 
casing  head,  as  the  latter  is  not  attached  to  it.  A  safety 
h  is  placed  at  the  casing  head,  and  the  pulling  of 
the  cage  automatically  throws  oft  the  main  switch, 
stopping  all  motion. 

A  complete  trip  of  the  bailer   is  made  in  seven   and 
one-half  minutes  when   hailing   from   a  depth   of  about 
1,000   ft.     The  bailer  travels  at  a  rate  of  300  ft 
minute,   the  periods  of   rest  being  one-quarter  minute 
at  bottom  and  one-half  minute  at  top. 

A  slack  line  switch  has  been  placed  at  the  sand  reel 
If  the  cable  becomes  slack,  due  to  sudden  bridging  of 
sand  in  the  well,  the  switch  is  thrown  by  a  wire 
stretched  just  below  the  cable,  close  to  the  reel.     The 


switch  reverses  the  action  and  the  bailer  ascends.  By 
such  action  it  is  hoped  to  clean  out  the  well  if  it  sud- 
denly bridges. 

No  figures  are  available  on  the  cost  of  operating  the 
automatic  bailer,  but  the  owners  report  that  the  electri- 
cal power  necessary  to  operate  is  about  the  same  as 
that  required  for  an  individual  motor  pump.  The  initial 
cost  of  equipment,  however,  is  higher. 

The  principal  advantages  of  the  automatic  bailer  are : 

1.  By  continuous  bailing  the  well  is  kept  clean  and 
the  expense  of  pulling  and  replacing  tubing,  rods  and 
pumps  is  avoided. 

2.  The  bailing  has  a  swabbing  effect  on  the  well 
which  tends  to  keep  the  perforations  open.  At  this  par- 
ticular well,  production   is  reported  to  have  increased 
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Details  of  automatic  bailer  for  oil  recoveru 

from  a  daily  average  of  10  to  12  bbl.,  when  pumped  in 
the  ordinary  way,  to  50  to  60  bbl.  as  now  bailed. 
The  disadvantages  are: 

1.  Very  fine  adjustments  required  in  the  electrical 
operations. 

2.  The  bearings  on  the  main  drive  shaft  have  a 
tendency  to  overheat  during  long  continuous  operation. 

The  automatic  bailer  has  been  used  only  on  compara- 
tively shallow  wells,  less  than  1,200  ft.  deep.  Its  use 
would  be  limited  by  the  length  of  time  required  to  make 
a  complete  trip.  Experiments  conducted  by  Mr.  Hib- 
bard  show  that  it  is  not  practicable  to  increase  the  speed 
of  the  bailer  beyond  300  ft.  per  minute,  so  that  for  deep 
wells  of  large  production  it  would  not  be  feasible. 


Ruling  in  Mexican  Court  Fails 
to  Satisfy  Hughes 

The  New  York  Times  of  Aug.  11  stated,  with  refer- 
ence to  the  Mexican  petroleum  situation,  that  the 
amparo  cases  failed  to  satisfy  the  Secretary  of  State, 
Mr,  Hughes.  According  to  Secretary  Hughes,  it  was 
-aid,  Mexican  court  decisions  do  not  extend  to  lands  un- 
developed before  1017,  and  another  act  of  the  Congress 
at  Mexico  City  is  needed.  Further  action  on  the  part 
of  the  Mexican  government  is  necessary  before  it  can 
be  recognized. 
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New  Books 


The  Story  of  Modern  Science 
Prof.  J.  Arthur  Thomson's  New  "Out- 
line" of  Great  Educational  Value 
and  Importance. 
Outline  of  Science.  Edited  by  J.  Ar- 
thur Thomson.  New  York.  G.  P. 
Putnam's  Sons.  Vol.  I,  296--pp.;  il- 
lustrated. $4.50. 
The  purpose  of  this  book  is  to  provide 
the  intelligent  student-citizen,  other- 
wise called  "the  man  in  the  street," 
with  a  "bunch  of  intellectual  keys" 
with  which  he  may  open  the  doors  of 
common  knowledge  that  hitherto  have 
been  closed  to  him,  partly  because  he 
could  obtain  no  glimpse  of  the  treasures 
behind  them,  and  partly  because,  in 
consequence  of  an  unnecessary  display 
of  technicalities,  the  portals  appeared 
forbidding.  Each  article  is  supple- 
mented by  a  bibliography;  each  is 
meant  "to  be  an  invitation  to  an  in- 
tellectual adventure,"  the  list  of  books 
given  to  serve  as  finger  posts  to  indi- 
cate the  direction  that  subsequent 
journeys  may  take. 

The  editor  of  this  fascinating  treatise 
has  proved  conclusively  that  technical 
and  scientific  terminology  can  be  re- 
duced to  insignificant  proportions  with- 
out involving  a  sacrifice  of  accuracy. 
The  book  is  commendably  free  from  ex- 
cursions into  fiction,  such  as  mar  so 
many  of  the  so-called  popular  scientific 
treatises.  The  publication  of  the  first 
volume  of  the  series  marks  a  real  at- 
tempt— one  of  the  first — to  present  sci- 
entific facts  in  language  that  can  be 
understood  by  all  literate  persons.  The 
result  is  truly  an  outline  of  science — an 
outline  that  is  as  educative  as  it  is  in- 
teresting. 

The  story  of  modern  science,  as  the 
editor  of  the  series  maintains  in  the  in- 
troduction, is  one  of  which  men  may 
well  be  proud.  The  world  has  been 
made  more  vital — "there  has  been  a 
passage  from  the  static  to  the  dynamic." 
The  new  revelatfbns  of  the  composi- 
tion of  matter  have  shown  that  even 
dust  can  have  a  complexity  and  an  ac- 
tivity heretofore  unimagined.  The  new 
theory  of  the  atom  within  the  atom 
"amounts  to  a  new  conception  of  the 
universe."  The  discovery  of  the 
"hormones,"  or  chemical  messengers, 
produced  by  the  ductless  glands,  and 
their  function  in  regulating  man's  in- 
ternal economy,  have  changed  the  gen- 
eral conception  of  physiological  pro- 
cesses. 

A  book  such  as  this  is  particularly 
valuable  because  it  encourages,  by  a 
process  that  is  agreeable  as  well  as  ed- 
ucative, the  development  of  the  scien- 
tific manner  of  reasoning — the  scientific 
habit  of  mind.  This  attitude — toward 
life,  progress,  civilization — should  be 
welcomed  by  all  of  us;  but  unfortun- 
ately there  are  those  who  refuse  stead- 
fastly to  distinguish  fact  from  fable, 
current  rumor  from  logical  reasoning. 
Thus    a    prominent    politician    was    re- 


ported to  have  protested  recently 
against  the  idea  that  we  are  all 
descended  from  apes,  in  this  manner 
contributing  his  share  toward  the  with- 
holding of  enlightenment  from  several 
million  people.  It  matters  little  that 
no  scientist  has  ever  pretended  or  pro- 
fessed that  man  is  descended  from  an 
ape;  those  in  the  unprogressive  group 
refuse  to  adopt  the  scientific  habit  of 
mind;  each  presupposes  what  is  not  so, 
for  the  pleasure,  apparently,  of  per- 
forming to  the  gallery.  What  an  out- 
burst would  be  occasioned  among  theo- 
logians if  a  scientist  were  to  proclaim 
from  the  housetops  that  it  was  illogical 
to  expect  any  sane  man  to  believe  that 
Jonah  swallowed  the  whale!  What  a 
following  he  could  obtain  among  hoi 
polloi  were  he  to  cast  aside  the  scientific 
habit  of  accuracy  and  prey  on  the  ig- 
norance of  the  masses,  as  do  some  of 
the  objectors  to  Darwin's  theory  of 
evolution. 

In  the  book  under  review  a  quiet  as- 
surance and  an  unobtrusive  positivism 
characterize  each  section.  The  find- 
ings and  conclusions  are  based  on  a 
multitude  of  confirmatory  facts,  all  of 
which  are  interesting;  all  dovetail,  as  it 
were,  the  one  into  the  other.  The  pa- 
tient researches  carried  on  through 
many  decades  of  unselfish  endeavor  and 
quiet  groping  for  the  truth  have  been 
crystallized  in  an  array  of  evidence 
that  must  be  convincing  to  all  who  will 
but  admit  that  the  world  has  progressed 
at  an  extraordinary  rate  since  science 
became  the  inspiration  of  our  minds 
and  the  profit  of  our  industries.  An 
unvarnished  account  of  this  great  ad- 
venture, therefore,  should  appeal  to  all, 
especially  to  those  who  profess  no 
knowledge  of  pure  science.  To  such  it 
will  be  of  inestimable  service,  inculcat- 
ing a  wholesome  respect  for  the  truism 
that  science  is  built  on  impartial  testi- 
mony, on  facts  and  actualities,  and  on 
circumstantial  evidence  of  a  convincing 
nature. 

The  scientific  habit  of  mind — the  ob- 
servance of  every  detail  and  the  faith- 
ful representation  of  all  the  facts — is 
worth  cultivating.  The  world  may  owe 
much  to  the  pure  science  of  Faraday, 
for  instance,  whose  researches  on  elec- 
tromagnetic induction  presaged  an 
economic  development  and  a  material 
progress  that  almost  baffles  description, 
so  rapid  have  they  been  in  those  few 
recent  years  that  constitute  but  an  in- 
finitesimal fraction  of  time  in  the  long 
history  of  the  world;  but  equally  impor- 
tant is  the  result  of  the  application  of 
the  scientific  habit  of  accuracy,  such  as 
led  Wickham  in  the  early  70's  with  no 
idea  of  ultimate  commercial  gain  to 
himself  or  others,  to  make  an  accurate 
drawing  of  the  leaf  and  fruit  of  the 
Para  rubber  tree  that  grew  in  the 
forests  of  the  Brazil — a  simple  act  that 
led  to  the  establishment  of  a  vast  enter- 
prise in  the  Eastern  tropics  and  made 
possible  the  inception  and  amazing 
growth  of  the  automobile  industry  of 
the  United  States. 

In  style  of  writing,  in  arrangement 
and  illustration,  the  first  volume  of  the 
"Outline     of     Science"     is     excellent. 


Many  scientific  and  technical  writers  of 
comprehensive  and  what  might  be 
termed  wide-angle  treatises  assume  the 
entire  authority  for  what  appears  be- 
tween the  covers.  Professor  Thomson, 
whose  scientific  acumen  and  literary 
experience  fit  him  especially  for  the 
task,  is  content  with  the  title  of  editor 
of  the  series,  a  bibliography  being  a 
feature  of  every  article.  This  plan  is 
an  excellent  one;  it  tends  to  discourage 
irresponsible  statement  and  serves  to 
indicate  profitable  avenues  of  further 
enlightenment  for  those  who  find  them- 
selves more  than  usually  interested  in 
a  particular  subject.  A.  W.  A. 

The  second  volume  has  just  been  pub- 
lished, the  third  should  be  out  this 
month,  and  the  fourth,  before  the  end 
of  the  year. 


Barium  and  Strontium  in  Canada.     By 

Hugh  S.  Spence,  Canada  Department 
of  Mines,  Mines  Branch.  Pp.100;  6A 
x  9i  in.;  15  plates;  18  figures", 
Ottawa,  1922. 
Three-fourths  of  the  book,  Part  I, 
is  devoted  to  barium,  and  one-fourth, 
Part  II,  to  strontium.  As  described 
in  Chapter  1,  the  Canadian  deposits  are 
probably  all  of  the  fissure-vein  type, 
the  barium  originating  from  the  en- 
closing rocks,  whether  sedimentary  or 
crystalline.  The  mode  of  origin  seems 
to  be  more  definitely  determined  for  the 
Canadian  than  for  the  American  de- 
posits. Statistics  for  the  past  36  years 
show  no  consistent  growth  in  the  Cana- 
dian industry,  production  varying  from 
a  few  hundred  to  4,000  tons  per  year. 
In  1920,  one  grinding  mill  only  was  in 
operation  in  the  country.  Either 
through  insufficient  grinding,  or  poor 
color,  the  Canadian  product  has  not 
entered  into  successful  competition  with 
United  States  barytes.  There  has  been 
practically  no  exportation  during  recent 
years.  The  United  States  barytes  in- 
dustry is  summarized  from  the  report 
of  the  United  States  Tariff  Commission. 
In  Chapter  2,  the  barytes  mines  and 
occurrences  in  Canada  are  described  in 
detail.  The  most  productive  mines  in 
Canada  at  present  are  those  on  Cape 
Breton  Island,  Nova  Scotia.  Various 
other  deposits  occur  in  Nova  Scotia, 
particularly  in  Colchester  and  Hants 
Counties.  Deposits,  some  of  which  show 
large  reserves,  are  described  as  occur- 
ring in  New  Brunswick,  Ontario,  Que- 
bec, and  British  Columbia.  Chapter  3 
gives  a  description  of  barytes,  its  com- 
position, properties,  method  of  grind- 
ing, bleaching,  flow  sheets  of  English 
and  American  mills,  and  a  discussion  of 
the  various  barium  products  such  as 
lithopone  and  blanc  fixe.  In  Part  II,  de- 
voted to  strontium,  it  is  pointed  out  that 
four  economic  deposits  of  celestite  occur 
in  Canada,  all  of  them  in  Ontario.  The 
largest  and  the  only  producing  deposit 
is  near  Calabogie,  in  Renfrew  County. 
The  sources  and  uses  of  strontium  are 
given  briefly.  For  both  its  general 
treatment,  and  its  specific  discussion 
of  the  Canadian  deposits  and  industry, 
the  bulletin  is  a  valuable  addition  to 
non-metallic  literature.  O.  B. 
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Lead  Poisoning  at  Broken  Hill  and 
Miners'  Diseases  Reported  On 

New    South    Wales    Commission    Sug- 
gests Removal  to  Other  Districts 
of   Affected    or    Susceptible 
Persons 

By  Peter  G.  Tait 

The  Royal  Commission  appointed  by 
the  New  South  Wales  government  to 
enquire  into  the  working  conditions  of 
the  men  employed  on  the  Broken  Hill 
field,  particularly  on  underground  work, 
has  presented  its  report.  The  Com- 
mission found  that  a  condition  of  pneu- 
moconiosis may  arise  in  the  lungs  of 
mine  workers  as  a  result  of  the  inhala- 
tion of  particles  of  dust.  Of  the  6,538 
mine  workers  examined,  the  Commis- 
sion discovered  373  affected  with  pneu- 
moconiosis and  tuberculosis  in  various 
degrees.  These  conditions  of  pneumo- 
coniosis render  the  miner  more  liable 
to  contract  pulmonary  tuberculosis. 
After  the  infection  with  tuberculosis  the 
general  health  fails,  impairment  of 
working  capacity  develops,  and  clin- 
ical signs  of  pneumoconiosis,  compli- 
cated with  tuberculosis,  are  present  on 
medical  examination.  The  recom- 
mendation of  the  Commission  is  that 
persons  affected  with  pneumoconiosis 
should  leave  Broken  Hill  and  take  up 
an  occupation  elsewhere,  preferably  in 
an   agricultural   or  pastoral   area. 

A  complete  examination  for  lead 
poisoning  was  carried  out  in  respect 
of  6,538  persons.  Of  that  number, 
sixty-one  lr.en  were  found  to  be  suffering 
from  the  effects  of  lead  poisoning  at 
the  time  of  their  examination.  The 
Commission  recommends  that  these 
should  be  excluded  from  the  industry 
and  compensated.  It  is  also  suggested 
that  the  compensation  be  varied  ac- 
cording as  the  disablement  is  tempor- 
ary,  permanent,  partial,  or  total. 

Since     the     absorption     of     lead     is 
I    by  the  inhalation   of  dust  con- 
taining   lead,    the    Commission    states 
that   all    steps    taken    to    diminish    tht 
presence    of    dust    in    the    air    breathed 
will    lessen    the   amount   of   lead    taken 
,.■    body,    and    it    hold      thai    th>' 
conditions    of   mining    set    out    for    the 
v    in    an    earlier    report    will    di- 

nish   the  number  of  persons  affected 
I.     The  Commissi" 
ion     that    the    effect,    of    the     i  K 

lead   in   this   industry  should   be 

ed  by  removing  susceptible  per 

lire    to    the    action    of 

It     is     suggested     that     a     board     of 
practitioner 
1   the   workers,  mine  owners,  and 
ippointed    to    a 


medical  authority  to  determine  whether 
a  person  affected  by  lead  will  remain 
in   the   industry  or  be   excluded. 

The  definite  opinion  is  expressed 
"that  the  amount  of  dust  present  in  the 
air  of  the  mines  is  so  reduced  that  the 
quantity  of  dust  taken  into  the  lungs 
is  no  longer  sufficient  to  give  rise  to 
pneumoconiosis,  provided  the  operation 
of  mining  is  conducted  in  a  certain 
specified   manner." 

The  Commission  has  been  at  work 
since  1919  when  the  tribunal  gave  an 
award  in  favor  of  a  thirty-five-hour 
week.  It  was  said  that  this  award 
would  hold  until  the  presentation  of 
the  final  report  of  the  Commission, 
when  if  the  report  was  favorable  there 
would  be  a  reversion  to  the  longer  week 
of  forty-five  hours.  Up  to  the  time 
of  writing,  however,  no  announcement 
has  been  made  by  the  New  South  Wales 
government  regarding  this  point,  which 
is  one  of  considerable  importance  to 
the  future  of  Broken  Hill. 


Utah  Metal  Mining  Institute 
to  Meet  at  Park  City 
Invitations    Limited    to    Mining    Oper- 
ating Officials  Because  of  Limited 
Transportation   Facilities 

The  Utah  Metal  Mining  Institute, 
which  was  organized  about  a  year  ago, 
will  hold  its  summer  session  at  Park 
City,  Utah,  Aug.  25  and  26.  Owing 
to  limited  transportation  facilities  and 
accommodations,  invitations  are  being 
sent  only  to  mine  operating  officials, 
including  department  heads,  clerks  and 
mining  engineers  in  actual  practice. 
The  purpose  of  the  organization, 
which  meets  twice  yearly,  is  to  afford 
a  permanent  medium  whereby  mining 
operators  can  discuss  current  mining 
problems  and  co-operate  for  the  welfare 
of   the   industry   in   the  state. 

The  recent  new  developments  in  Park 
City  make  it  an  interesting  meeting 
place.  There  will  be  visits  to  the  various 
mining  properties,  and  a  dinner  will 
be  held  on  the  evening  of  Aug.  25. 

The  members  of  the  executive  com- 
of  the  Institute  are:  Car!  A.  Al- 
len,  chairman  of  the  state  industrial 
commission;  A.  G.  Mackenzie. 
t.iiy  of  the  Utah  Chapter  of  the  Amer- 
ican Mining  Congress;  A.  K.  Hamilton 
and    V  s    Winthrop,  Bingham  d 

Gayford,    of    Salt    Lake    City, 
the   Utah   section   of  the 
American      institute      of      Mining     and 
Metallurgical  Engineers;  William  Stew- 
ait  ami  if.  It  Hartman,  of  Ophir,  rap- 
al    large:    I 
Mnthez    and    O.    \     Friendly,    of    Park 
J     May  and   William  Owens  of 
tic  district. 


Motion  Pictures  on  Mining  Sub- 
jects at  Chemical  Exposition 
Several  New  Films  Included  in  Program 
for  Event  to  Be  Held  in  New 
York   Next    Month 

Fifteen  feature  films  on  chemical  and 
allied  scientific  or  industrial  subjects 
have  thus  far  been  definitely  scheduled 
on  the  motion-picture  program  of  the 
Eighth  National  Exposition  of  Chem- 
ical Industries  which  will  be  held  this 
year  during  the  week  of  Sept.  11-16  at 
the  Grand  Central  Palace.  New  York. 
The  selection  includes  some  of  the  best 
industrial  films  which  have  ever  been 
taken.  "The  Story  of  Sulphur"  will  be 
furnished  by  the  U.  S.  Bureau  of  Mines 
and  the  Texas  Gulf  Sulphur  Co.  "The 
Story  of  Abrasives"  is  to  be  obtained 
from  the  Bureau  of  Mines  and  the 
Carborundum  Company.  Together  with 
the  Research  Corporation,  the  Bureau 
will  present  "Recovering  Values  from 
Fume  and  Smoke."  Other  pictures 
dealing  with  mining  topics  are:  "In- 
spiration: One  of  the  World's  Great 
Copper  Mines";  "Mexican  Petroleum"; 
"The  Story  of  Heavy  Excavating  Ma- 
chinery"; "The  Story  of  Natural  Gas"; 
"Mexican  Petroleum";  "The  Story  of 
Asbestos";  "Nickel  and  Copper  Mining. 
Smelting  and  Refining";  "Prospecting 
for  Gold  in  Northern  Ontario";  and 
"Assaying  for  Gold  in  Northern  On- 
tario." 


Penn  State  Mining  School 
Instructs  Nearly  1.000 

The  School  of  Mines  of  the  Penn- 
sylvania State  College  will  give  instruc- 
tion to  nearly  1,000  students  during  the 
coming  year,  according  to  an  an- 
nouncement recently  made.  During  the 
last  school  year  800  miners  and  oper- 
ators were  given  extension  training  by 
the  college  workers,  while  nearly  200 
other  students  were  in  the  regular 
residence  courses  in  mining  engineer- 
ing, mining  geology,  and  metallurgical 
engineering. 

Among  the  subjects  given  by  the 
school  are  ceramics,  geology,  lithology. 
ology,  stratigraphy,  assaying. 
metallurgy,  fuel  testing  and  calo- 
rimetry.  coking,  mineralogy,  petrogra- 
phy, mine  rescue  and  first  aid  training. 
mine  surveying,  mining  equipment,  de- 
sign, law,  management,  ore  dressing 
and  coal  preparation,  gases  and  ventila- 
tion, and  cosl  accounting. 

During     the     summer     about     thirty 
ind    operators    took    a 
intensive     course     during     the     strike 
period. 

A  building-fund  campaign  for 

.irried    on    to   develop   the 

college  into  a  state  University. 
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men  You  Should 

KNOW  ABOUT 


Allen  R.  Partridge  is  engaged  in 
private    practice    at    Tepic,    Mexico. 

R.  A.  Hall  is  now  superintendent  of 
the  Ben  Hur  property,  at  Randsburg, 
Cal. 

H.  S.  Denny  has  returned  to  London 
from  Mossamedes,  in  Portuguese  West 
Africa. 

Fred.  L.  Morris  is  consulting  engineer 
to  the  Atlin  Silver-Lead  Mines  Co.,  in 
British  Columbia. 

James  M.  Little  was  in  New  York 
last  week.  He  expects  to  return  to 
Arizona  within  a  few  weeks. 

C.  H.  Munger  and  Philip  R.  Mather, 
of  Cleveland,  are  inspecting  the  proper- 
ties of  the  Pickands,  Mather  Co.  in  the 
Lake  Superior  district. 

Frank  Lenoir,  mining  engineer  in  the 
employ  of  the  Alaska  Juneau  Gold  Min- 
ing Co.,  has  resigned  and  will  establish 
himself  in  Los  Angeles. 

W.  Scott  Turner,  consulting  engineer 
for  the  Mining  Corporation  of  Canada, 
is  visiting  the  Flin  Flon  copper  prop- 
erty, in  Northern  Manitoba. 

R.  R.  Templeton,  petroleum  engineer 
of  the  U.  S.  Bureau  of  Mines,  is  making 
a  study  of  oil  production  practices  and 
pumping  equipment  ir.  California. 

Charles  E.  Rogers  sailed  for  London 
last  week  after  a  visit  of  several  weeks 
in  this  country.  He  expects  to  make  a 
business  trip  to  South  Africa  in  the 
near  future. 

R.  S.  Walker,  of  Cleveland,  consult- 
ing engineer  for  the  M.  A.  Hanna 
Co.,  has  returned  East  after  transact- 
ing business  matters  at  the  office  of  the 
company  in  Ehiluth. 

B.  D.  Stewart,  territorial  inspector  of 
mines,  has  been  advanced  by  the 
Director  of  the  U.  S.  Bureau  of  Mines 
to  take  general  charge  of  the  Bureau's 
activities  in  Alaska. 

Fred  Hellman  was  in  Juneau  on  July 
28  on  his  return  from  the  Keno  Hill 
district,  Y.  T.  Mr.  Hellman  will  make 
a  study  of  the  mining  method  developed 
at  the  Alaska  Juneau  Gold  Mining  Co.'s 
mine. 

A.  G.  Larson,  mining  engineer  of 
Spokane,  returned  to  his  home  city  the 
first  week  in  August,  after  a  profes- 
sional visit  to  the  Daly-Alaska  property, 
on  the  Alaska  side  of  the  Portland  Canal 
district. 

Lewis  G.  Westgate  has  arrived  in  the 
Pioche  district,  in  Nevada,  to  begin 
reconnaissance  work  for  the  U.  S.  Geo- 
logical Survey.  Mr.  Westgate  will  be 
joined  later  by  C.  H.  Dane  and  D.  O. 
Hewett. 

George  Clothier,  Provincial  resident 
mining  engineer  of  the  mining  district 
centering  about  Prince  Rupert,  B.  C, 
has  been  in  the  Stewart  and  Anyox 
districts,  in  northern  British  Columbia, 
recently. 


L.  R.  Clapp  will  succeed  J.  A.  Ban- 
croft as  assistant  manager  of  the 
Granby  Consolidated  Mining,  Smelting 
&  Power  Co. 

W.  H.  Hannay,  metallurgist  for  the 
Trail  smelter,  is  at  Thane,  Alaska,  su- 
perintending the  shipment  to  Trail, 
B.  C,  of  mill  machinery  purchased  by 
the  Consolidated  Mining  &  Smelting 
Co.   from   the   Alaska    Gastineau. 

E.  A.  Holbrook,  the  assistant  director 
of  the  U.  S.  Bureau  of  Mines,  has  ac- 
cepted an  appointment  as  dean  of  the 
School  of  Mines  of  Pennsylvania  State 
College.  The  employment  of  Mr.  Hol- 
brook is  a  part  of  an  effort  to  build  up 
an  outstanding  school  of  mines  in  the 
center  of  Pennsylvania's  great  coal- 
mining region. 


E.  A.  Holbrook 

Howard  Evanson,  one  of  the  con- 
sulting mining  engineers  attached  to 
the  Pittsburgh  staff  of  the  U.  S.  Bureau 
of  Mines,  has  been  called  to  Washington 
to  serve  as  special  assistant  to  Director 
H.  F.  Bain  during  the  coal  emergency. 

Walter  J.  Eaton,  for  the  past  year 
mine  superintendent  for  the  Smuggler 
Union  Mining  Co.,  in  Colorado,  has  re- 
signed and  will  leave  Telluride  Sept.  1 
to  make  an  extended  trip  through  the 
Northwest,  after  which  he  expects  to 
return  to  Mexico. 

Waldemar  Lindgren,  professor  of  eco- 
nomic geology  at  the  Massachusetts 
Institute  of  Technology,  formerly  in 
charge  of  the  Western  division  of  the 
Geological  Survey,  has  been  making  a 
survey  of  the  geology  of  the  Jerome 
district,  Arizona. 

Howard  F.  Wierum,  who  has  been  in 
charge  of  operations  of  American  Min- 
erals Production  Co.,  near  Valley,  Wash., 
for  about  five  years,  is  severing  his 
connection  with  that  company,  except 
in  an  advisory  capacity,  and  announces 
his  intention  of  entering  the  plastic 
magnesite  production  field. 


R.  M.  Murray,  formerly  assistant 
general  manager  for  the  Mount  Lyell 
Mining  &  Railway  Co.,  Tasmania,  has 
been  appointed  general  manager  in 
place  of  the  late  Robert  Sticht. 

Mining  and  metallurgical  engineers 
visiting  New  York  City  recently  in- 
cluded Maurice  Cocherell,  of  London, 
England;  Robert  S.  Lewis,  of  Salt  Lake 
City,  Utah;  E.  C.  D'Yarmett,  of  Wichita 
Falls,  Tex.;  B.  Barnes,  of  Bauxite,  Ark.; 
R.  L.  Baldwin,  of  Milwaukee,  Wis.;  J. 
Nelson  Nevins,  of  Pasadena,  Cal.;  Win. 
C.  McNutt,  of  Elk  City,  Idaho,  and 
F.  G.  Lasier,  of  Detroit,  Mich. 


Obituary 


Harry  Whitney  Treat  was  killed  near 
Chilliwack,  B.  C,  on  July  31,  in  an  auto- 
mobile accident.  He  was  fifty-seven 
years  old,  and  leaves  a  wife  and  two 
daughters.  His  home  was  in  Seattle. 
He  was  occupied  at  different  times  in 
various  mining  ventures  in  the  North- 
west, including  the  exploitation  of  a 
copper  property  on  Texada   Island. 

James  R.  Thompson,  prominent  min- 
ing engineer  of  the  Lake  Superior  iron 
ore  district,  died  on  Aug.  6  at  his  home 
in  Ishpeming,  Mich.,  at  the  age  of  fifty- 
seven  years.  He  was  one  of  the  out- 
standing figures  in  the  early  develop- 
ment of  the  iron-ore  districts  of  northern 
Michigan.  After  graduating  from  the 
University  of  Wisconsin,  Mr.  Thompson 
went  directly  to  the  Lake  Superior  iron- 
ore  district,  where  he  served  success- 
ively as  chief  engineer  of  the  Jackson 
mine,  at  Negaunee,  the  Iron  Cliffs  Co., 
and  the  Lake  Superior  Iron  Co.  at 
Ishpeming.  From  the  last  post  he  went 
to  the  general  managership  of  the  New- 
port mine  for  the  Schlesinger  interests. 
He  is  credited  with  the  discovery  of  the 
enormous  deep-lying  ore  deposits  of  the 
Newport  mine,  at  Ironwood,  Mich., 
which  gave  that  property  its  place  as 
the  largest  underground  iron-ore  mine 
in  the  world.  He  was  general  manager 
for  the  Newport  Mining  Co.  for  several 
years,  and  became  an  authority  on  deep 
mine  hoisting.  In  1910  he  severed  his 
connection  with  the  Newport  mine  to 
become  general  manager  of  the  Ameri- 
can mine  at  Diorite,  Mich.,  in  which 
property  he  had  an  interest.  The 
American  mine  was  abandoned  in  1918 
by  the  operators,  the  M.  A.  Hanna  Co., 
owing  to  depletion  of  the  ore  reserves, 
and  since  that  time  Mr.  Thompson  had 
been  developing  some  valuable  green 
marble  deposits  of  the  Upper  Peninsula. 
He  was  also  president  of  the  Lake  Su- 
perior Loader  Co.,  marketing  the  Arm- 
strong underground  automatic  loading 
machine.  Mr.  Thompson  was  a  keen 
geologist,  a  mechanical  and  mining 
engineer  of  note,  and  an  inventor  who 
had  made  important  contributions  to 
the  field  of  iron-ore  development  and 
treatment.  He  was  an  indefatigable 
worker,  a  wide  reader,  and  a  man  who 
evinced    a    vital    interest   in    humanity. 
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Leading  Events 


CANANEA  CONSOLIDATED  resumed  the  production 
of  copper  on  Aug.  15  after  a  prolonged  shutdown. 

Reports  on  war  mineral  claims  should  not  be  too  de- 
tailed and  exhaustive,  the  Secretary  of  the  Interior  has 
ordered.  In  ascertaining  the  commercial  value  of  a 
property  a  liberal  policy  must  be  followed. 

Creation  of  an  "oil  and  minerals  administration 
fund,"  to  provide  for  the  expense  of  supervising  all 
leases  and  for  storage  facilities  for  the  oil  or  gas  pro- 
duced by  them,  has  been  proposed  by  Secretary  Fall. 


Producers  of  non-metallic  minerals  are  urging  the 
necessity  of  a  Government  appropriation  for  research  in 
their  field  and  also  that  an  experiment  station  of  the 
Bureau  of  Mines  be  devoted  to  such  work. 

Further  adventures  of  the  Queensland  Government  in 
conducting  some  of  its  mining  enterprises  are  described 
by  our  Brisbane  correspondent  on  p.  340. 

The  end  of  the  coal  strike  is  thought  to  be  in  sight, 
according  to  the  general  opinion  in  official  circles  in 
Washington. 


Cananea  Consolidated  Resumes 

Production  of  Copper 

Force  Employed   in   Recent  Months   to 

Be    Gradually    Increased — No 

Shortage  of  Labor 

The  Cananea  Consolidated  Copper 
Co.,  Cananea,  Son.,  resumed  production 
Aug.  15,  operating  two  blast  furnaces 
and  one  reverberatory.  A  force  of  1,500 
has  been  employed  for  months  past  and 
is  being  increased  to  3,500,  mainly 
Mexican,  though  most  of  the  foremen 
are  American.  According  to  General 
Manager  Evans,  there  is  no  shortage  of 
labor. 

Much  work  has  been  done  on  the  re- 
duction units  with  the  purpose  to  secure 
lower  production  costs.  The  concen- 
trator has  been  remodeled,  with  a  much 
simpler  flowsheet,  though  not  with  in- 
creased capacity;  a  screen  plant  has 
been  installed,  with  a  fine-ore  bedding 
system,  thus  throwing  more  ore  to  the 
reverberatories;  new  boilers  have  been 
added  to  the  reverberatory  system,  with 
expectation  that  better  use  will  be  made 
of  the  excess  heat,  and  material  im- 
provements have  been  made  around  the 
power  house.  All  employees  will  be 
required  to  stand  physical  examina- 
tion. Physically  'disqualified  persons 
will  not  be  hired. 


Smelter  Smoke  Hearings  Knded 
at  Rossland,  H.  ('. 

The  last  hearing  in  the  smelter 
smoke  arbitration  case  against  the 
ited  Mining  &  Smelting  Co., 
involving  claims  for  damages  by 
ranchers  along  the  Columbia  River 
near  Trail,  B.  C„  was  held  at  Ross- 
land.  M.  ('..  early  in  August.  The  ar 
bitrator.  Judge  Forin.  is  now  consider- 
ing the  evidence,  which  is  voluminous. 
and   it  that   a   decision   will 

be  handed  down  during  the   fall. 


British  Columbia  to  Support 

Steel  Company 

Will  Guarantee  Bonds  Up  to  $4,000,000 

— Favors  Much  Smaller  Pig-iron 

Plant  Than  That  Proposed 

Representatives  of  the  Coast  Range 
Steel,  Ltd.,  have  submitted  proposals 
to  the  British  Columbia  government 
having  in  view  the  establishment  of  an 
iron  and  steel  industry.  They  say  that 
they  have  the  assurance  of  the  Trade 
Facilities  Committee  of  the  British 
government  of  support  to  the  extent 
of  $4,000,000,  or  one-third  of  the  es- 
timated cost.  They  assert  also  that 
the  Dominion  Government  has  promised 
backing  not  to  exceed  the  same  figure. 
These  agreements  were  conditional 
upon  the  Province  guaranteeing  inter- 
est and  principal  upon  bonds  up  to  an- 
other $4,000,000.  Thus  the  project  is 
expected  to  represent  an  outlay  of  $12,- 
000,000. 

Under  the  circumstances  the  British 
Columbia  Government  undertook  to 
support  the  Coast  Range  Steel,  Ltd. 
interested  in  the  company  were 
told  that  the  Government  would  be 
prepared  at  the  next  session  of  the 
ture  to  submit  legislation,  mak- 
ing the  iron  orebodies  of  the  Province 
available  for  use  either  on  a  percent- 
age, tonnage  or  royalty  basis;  that  the 
present  legislation  providing  for  a 
bounty  on  pig  iron  produced  in  British 
Columbia  would  be  repealed;  that  the 
Government  would  promote  legislation 
authorizing  a  guarantee  of  the  com- 
pany's bonds  to  the  extent  of  one  third 
of  the  amount  required  to  establish  an 
iron  smelting  plant;  and  that  this  guar 
he  conditioned  upon  the 
Dominion  Government  and  the  Imperial 
Trade  Facilities  Committee  guarantee- 
ing the  other  two-tbirds  of  the  capital 
required;  upon  a  thorough  investiga- 
tion    being    undertaken     covering     raw 


material,  plans,  specifications,  locations, 
contracts,  conduct,  management  and  fi- 
nancing of  the  company  and  probabil- 
ities of  success  satisfactory  to  the  Gov- 
ernment; upon  the  Government  of  the 
Province  having  security  for  its  guar- 
antee ranking  equal  with  the  security 
of  the  Dominion  Government  and  the 
Facilities  Committee;  and  further  it  be- 
ing understood  that  if  the  operation  of 
the  blast  furnace  to  be  established  is 
fully  satisfactory  the  guarantees  will 
be  extended  to  include  a  steel  producing 
plant  and   also  rolling  mills. 

It  is  noted  that  this  is  not  a  full  en- 
dorsement of  the  Coast  Range  Steel 
proposals.  The  latter  contemplate  a 
plant  with  a  daily  capacity  of  1,000 
tons  of  pig  iron  together  with  auxil- 
iary plant  for  the  production  of  steel 
rods,  tin  plate,  and  similar  products. 
The  Government  felt  that  this,  per- 
haps, was  providing  too  large  an  instal- 
lation for  a  beginning,  and  therefore 
has  gone  on  record  as  favoring  a  plant 
capable  of  a  daily  production  of  400 
tons  of  pig  iron,  the  auxiliary  plant 
needed  for  the  production  of  steel  rods 
and  steel  in  other  forms  to  be  left  for 
consideration,  pending  the  successful 
start  of  a  blast  furnace  industry. 


Another  Dredge  to  Be  Sent 
to  Malay  Peninsula 

The  all-steel  dredge  at  Carrville, 
Trinity  County,  Cal.,  belonging  to  the 
Pacific  Gold  Pledging  Co..  is  to  be  dis- 
mantled and  shipped  to  the  Malay  Pen 
insula,  where  it  will  be  set  to  work 
dredging  for  tin  instead  of  for  gold, 
according  to  an  announcement  made 
recently  in  Carrville  at  a  meeting  of 
the  (In  ilr, •  masters  of  California.  The 
dredge  was  built  in  191(5  at  a  cost  of 
00,000.  The  cost  of  hauling  the 
material  and  equipment  from  Redding 
to  Carrville  was  over  $60,000. 
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News  from  Washington 


Urges  Fund  to  Help  Administer 
Mineral  Leasing  Act 

Secretary      Fall      Would      Also     Have 

Bureau    of    Mines     Supervise     All 

Permits  and  Leases 

To  facilitate  the  administration  of 
the  Mineral  Leasing  Act,  the  Secretary 
of  the  Interior  proposes  the  creation  of 
an  "oil  and  minerals  administration 
fund"  and  the  concentration  in  the 
Bureau  of  Mines  of  all  supervision  over 
permits  and  leases,  including  Indian 
lease  acts;  the  collection  of  royalties 
and  the  construction  of  necessary  stor- 
age tanks  when  petroleum  can  not  be 
disposed  of  economically.  Without 
allowance  for  storage,  the  aggregate  of 
appropriations  necessary  for  all  the 
work  of  administering  the  Leasing  Act 
is  $590,000.  In  setting  forth  the  need 
for  this  change,  Secretary  Fall  says: 

"Specific  appropriations  for  these 
purposes  carried  in  the  last  Interior 
Department  appropriation  bill  aggre- 
gate $299,745,  in  addition  to  which 
$75,000  was  transferred  from  the  naval 
fund.  Additional  estimates  are  being 
made  because  of  the  necessity  for  super- 
vision of  the  Red  River,  Oklahoma,  dis- 
trict, special  work  in  Alaska  and  two 
new  fields  on  the  public  domain,  par- 
ticularly the  one  at  Sunburst-Kevin, 
Montana. 

"We  have  been  compelled  to  transfer 
men  from  the  Cat  Creek,  Mont.,  dis- 
trict to  this  new  field  in  which  wells 
drilled  eight  miles  apart,  and  produc- 
ing from  50  to  200  bbl.  each,  indicate 
extensive  oil  production  in  the  very 
near  future.  We  do  not  have  sufficient 
men  to  handle  this  work  at  the  present 
time  and  we  are  constantly  sending 
experienced  men  backward  and  forward 
from  one  district  to  another.  It  is 
particularly  necessary,  when  a  new  dis- 
trict is  opened,  to  have  expert  and 
experienced  men  on  the  ground. 

"The  total  additional  appropriations 
needed,  including  the  amount  necessary 
for  the  supervision  of  Indian  lands,  will 
aggregate  $215,255,  estimates  for  which 
now  are  being  submitted. 

"If  we  could  today  erect  one  storage 
tank  of  80,000  bbl.  capacity  in  the 
Cat  Creek  field,  Mont.,  we  could  sup- 
ply therefrom  several  small  refining 
plants  and  not  be  compelled  to  make 
time  contracts  with  one  company,  at 
their  own  prices,  for  the  disposition  of 
our  oil  as  it  comes  from  the  wells.  This 
policy  of  immediate  disposition  in  such 
cases  only  inures  to  the  benefit  of  some 
present  existing  monopoly. 

"Congress,  when  enacting  the  general 
Leasing  Act  of  February  25,  1920,  as 
well  as  the  acts  providing  for  the  leas- 
ing of  minerals  upon  Indian  lands,  made 
no  appropriation  for  the  expense  of 
administration  and  supervision  over 
such  leases  and  the  products  thereof, 
or  for  the  providing  of  storage  facilities 
for  oil  or  gas  produced  from  such  leases. 
To  prevent  waste,  damage  to  wells,  to 
insure  the  payment  of  royalties  due,  and 
to  secure  the  greatest  possible  conserva- 
tion and  production  of  the  various 
minerals,  particularly  oil  and  gas,  close 
and  expert  supervision  is  absolutely 
essential. 


By  PAUL  WOOTON 
Special  Correspondent 

"This  fact  was  recognized  by  the  In- 
terior Department,  and,  through  the 
Bureau  of  Mines  and  other  bureaus, 
arrangements  were  made  at  the  outset 
to  exercise  as  much  supervision  as  ex- 
isting facilities  would  permit.  The 
matter  was  taken  up  with  Congress  and 
appropriations  have  been  made  from 
time  to  time  for  the  payment  of  the 
expense  of  administration  and  super- 
vision over  leases  and  permits  granted 
under  the  General  Leasing  Act. 

"Experience  has  demonstrated  that 
a  still  closer  supervision  will  result  in 
both  financial  and  other  benefits  to  the 
Government  and  other  beneficiaries  of 
the  law.  The  same  applies  with  equal 
force  to  leases  of  minerals  upon  Indian 
lands. 

"Lessees  are  generally  willing,  in  ac- 
cordance with  commercial  custom,  to 
hold  the  oil  or  gas  produced  for  not 
exceeding  thirty  days,  but  at  the  end 
of  that  time  the  Government  is  forced 
to  make  provision  for  the  disposition 
thereof,  regardless  of  market  or  other 
conditions. 

"If  the  Secretary  were  given  funds 
and  authority,  large  additional  returns 
from  the  oil  and  gas  produced  could  be 
had  by  providing  a  limited  amount  of 
storage  where  the  oil  and  gas  could  be 
held  for  better  prices  or  better  market 
conditions. 

"The  production  of  oils  and  the  con- 
sequent royalties  being  and  to  be  de- 
rived by  the  Government,  directly  under 
the  terms  of  the  Lease  Act,  and  in- 
directly through  the  administration  of 
the  Indian  Lease  Act,  is  growing  so  in 
quantity  and  value  that  we  have  just 
been  compelled  to  submit  additional 
estimates  for  the  administration  of  this 
branch  of  the  Government  business. 

"The  action  I  have  indicated  is  neces- 
sary, not  only  as  a  conservation  measure 
but  because  it  will  be  profitable  to  the 
Government.  Under  this  arrangement, 
the  fund  thus  created  will  be  sufficient 
for  all  needs,  both  those  which  hereto- 
fore have  been  appropriated  for  directly 
and  those  for  which  additional  appro- 
priations now  are  being  asked." 


Tracing  Platinum  Thefts 

Responsibility  for  recent  thefts  of 
platinum  from  the  laboratories  of  the 
Bureau  of  Standards  is  thought  to  have 
been  fixed  by  the  arrest  of  a  negro 
janitor.  Most  of  the  stolen  platinum 
was  recovered  from  a  Washington 
jeweler,  to  whom  the  janitor  is  said  by 
the  police  to  have  sold  the  metal  in 
the  very  small  amounts  which  he  is 
said  to  have  taken  from  time  to  time. 


Bounty  on  Potash  Defeated 

The  proposal  of  the  Senate  Finance 
Committee  to  substitute  a  bounty  for 
the  protective  duties  previously  pre- 
scribed for  potash  was  rejected  by  the 
Senate  on  Aug.  8  by  a  vote  of  30  to  32. 
The  vote  was  taken  in  committee  of 
the  whole.  An  opportunity  will  be  af- 
forded to  bring  the  matter  up  again 
when  the  bill  is  considered  in  the  Sen- 
ate proper,  but  it  is  thought  that  the 
chance  is  slight  of  saving  potash  from 
the  free  list. 


End  of  Coal  Strike  Thought 

to  Be  in  Sight 

Washington   Considers   Result    a   Draw 

— Fundamental  Ills   of   Industry 

Remain  Unchanged 

Events  at  Cleveland  have  progressed 
to  the  point  where  they  foreshadow 
the  beginning  of  the  end,  observers  in 
Washington  believe.  The  agreement 
promises  to  bear  enough  semblance  to 
a  national  arrangement  to  save  Mr. 
Lewis'  face.  It  is  regarded  here,  how- 
ever, as  evident  that  Mr.  Lewis  has 
lost  his  fight  for  a  national  agreement. 
It  is  regarded  as  a  farce  to  follow  out 
the  old  plan  of  two  operators  and  two 
miners  from  each  state  when  the  two 
votes  from  Ohio  represent  practically 
all  of  the  tonnage  covered  by  the  agree- 
ment likely  to  be  made. 

Federal  officials  are  inclined  to  re- 
gard the  result  as  something  of  a  draw. 
The  strength  of  the  union  has  been 
clearly  demonstrated.  The  mine  work- 
ers have  successfully  resisted  a  re- 
duction in  their  pay.  The  check-off  will 
continue  and  working  conditions  remain 
unchanged.  The  operators  at  least 
have  broken  up  the  central  competi- 
tive field.  The  prospects  are  that  the 
union  will  lose  the  weakly  organized 
districts.  No  one  of  the  fundamental 
ills  of  the  coal  industry  has  been  rem- 
edied. Every  issue  involved  in  this 
strike  must  be  fought  out  again.  A 
truce  now  appears  to  be  a  certainty, 
but  it  is  a  make-shift  one. 


Minute  Examination  of  Claims 

for  Relief  Unnecessary 
Secretary  Fall   Issues   Instructions  Re- 
garding Handling  of  War  Mineral 
Cases — Desires  Liberal  Policy 
to  Be  Pursued 

Positive  instructions  have  been  issued 
by  the  Secretary  of  the  Interior  against 
the  making  of  too  detailed  and  exhaus- 
tive engineering  reports  in  War  Min- 
erals Relief  claims. 

The  function  of  the  engineers  attached 
to  the  staff  of  the  War  Minerals  Relief 
commissioner,  he  says,  is  simply  to 
ascertain  facts  and  to  submit  reports 
and  recommendations.  They  are  not  to 
decide  cases,  he  says.  That  function  is 
to  be  left  for  the  commissioner  and  the 
Secretary  of  the  Interior.  In  regard  to 
ascertaining  commercial  value,  Secre- 
tary Fall  has  let  it  be  understood  that 
he  desires  that  a  liberal  policy  be  pur- 
sued. He  expresses  the  opinion  that  if 
developments  on  adjoining  properties, 
or  if  surface  and  geological  indications 
constitute  showing  of  sufficient  promise 
to  warrant  a  prudent  miner  to  believe 
that  he  could  develop  a  mine  of  com- 
mercial importance,  and  when  he  actu- 
ally performed  work  and  extracted  ores 
of  a  commercial  value,  his  claim  should 
be  considered  even  though  subsequent 
developments  made  it  impossible  to  rate 
the    property    as    a    commercial    mine. 
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A  case  used  to  illustrate  the  point 
made  in  the  foregoing  is  that  of  the 
Sulphur  Gulch  Manganese  mines.  This 
claim  was  denied  on  the  ground  that 
the  mine  produced  less  than  50  tons  of 
ore.  With  the  extraction  of  that  amount 
of  ore,  barren  rock  was  exposed  on  the 
sides  and  the  bottom  of  the  excavation 
pit.  While  a  final  opinion  has  not  been 
rendered  in  that  case,  First  Assistant 
Secretary  Finney  expresses  the  opinion 
that  the  claim  should  be  considered, 
since  the  property  was  adjacent  to  a 
proven  mine.  The  property  had  prom- 
ising outcroppings  and  the  claimants 
secured  the  opinion  of  mining  engineers 
that  a  mine  probably  would  be  de- 
veloped. 

Secretary  Fall  is  of  the  opinion  that 
it  is  not  necessary  for  more  than  one 
engineer  of  the  commissioner's  staff  to 
visit  any  one  mine  and  he  doubts  the 
advisability  of  sending  an  engineer  to 
examine  the  property  when  the  claim 
is  for  less  than  $1,000  and  where  it  is 
possible  to  obtain  the  facts  otherwise. 
He  suggests  that  it  may  be  possible  in 
many  instances  to  secure  proof  by 
correspondence  with  local  engineers, 
thereby  avoiding  the  expense  and  delay 
of  field  examinations.  Mr.  Fall  stated 
positively  that  he  does  not  believe  it  is 
necessary  to  make  such  minute  examina- 
tions of  claims  as  was  the  practice 
under  the  former  commission. 


News  by  Mining  Districts 


London  Letter 

Robinson  Deep  "A"  Shares  Advance  to 

High    Mark    Without   Apparent 

Reason 

By  W.  A.  Doman 

London,  Aug.  4 — For  some  quite  in- 


AUSTRALIA 

Costs  at  Mount  Lyell  Criticised — Vicis- 
situdes of   State  Mining   Enter- 
prises  in   Queensland 

Special  Correspondence. 
Melbourne — An    independent    investi- 


adequate   reason   interest  has  switched    gator  has  published  a  report  under  the 


Bureau  Station  for  Research  in 

Non-Metallic  Field  Wanted 

Producers  Urge  Need  for  Appropriation 

for   Next  Fiscal  Year 

Producers  of  non-metallic  minerals 
are  taking  time  by  the  forelock  so  that 
no  plea  of  lack  of  information  can  be 
made  by  the  appropriations  committees 
of  the  Senate  and  of  the  House  of  Rep- 
resentatives if  they  fail  to  recognize 
those  industries  in  the  appropriations 
to  be  made  for  the  fiscal  year  beginning 
July  1,  1924.  Not  only  do  these  pro- 
ducers believe  that  the  Federal  Govern- 
ment should  appropriate  for  a  service 
which  would  allow  the  Bureau  of  Mines 
to  be  a  clearing  house  for  statistical  and 
other  information  necessary  to  the  in- 
telligent conduct  of  their  businesses,  but 
they  think  they  should  have  one  of  the 
experiment  stations. 

Seven  of  the  ten  mining  experiment 
stations  authorized  by  Congress  are  in 
operation.  One  of  the  remaining  sta- 
tions should  be  devoted  to  a  study  of  the 
non-metallic  minerals,  it  is  contended. 
The  plea  for  Federal  recognition  is 
based  primarily  on  the  ii 
the  industry.  The  annual  value  of  Its 
products  exceeds  $500,000,000.  F.m- 
phasis,  however,  is  being  placed 
the  fact  that  this  production  is  the 
aggregate  of  a  vast  number  of  small 
and    it!  I    •  !/•  1 1 ■ 


on  to  the  "A"  shares  of  the  Robinson 
Deep,   Ltd.,  and  they  have   jumped   up 
from  about  5s.  to  21s.   3d.     There  are 
500,000  of  these  shares,  of  the  nominal 
value    of    Is.    each,    the    remainder    of 
the  share  capital   of  £806,807  being  in 
"B"  shares  of  £1  each.    An  attempt  has 
been  made  to  explain  the  rise  by  saying 
that  developments   in   certain   parts   of 
the    property   are   exceptionally  favor- 
able.    This  may  be  so;  yet  it  does  not 
seem  to  justify  the  advance.     True,  the 
"A"  capital  is  small,  and  very  little  is 
required  to  pay  a  dividend.     It  seems 
to  be  forgotten,  however,  that  the  finan- 
cial   condition    of   the   company   is   far 
from   strong.     Looking  at  the  position 
of  the  undertaking  as  disclosed  in  the 
directors'  last  report,  there  is  no  pos- 
sibility  of   any   distribution   for   some 
time   to   come.     The    company    already 
has  a  loan  of  £300,000  in  equal  shares 
from    the    Consolidated    Goldfields    of 
South   Africa   and   the   Central   Mining 
&  Investment  Corporation,  which  is  due 
to  be  repaid  at  the   end   of  this  year; 
it   cannot  meet   the  liability,  while,   in 
addition,    further    capital    expenditure, 
said  to  be  £395,000,  has  to  be  provided 
for.     For  this   year  £115,000   has   been 
authorized,  and  at  March  31  there  was 
only  £50,000  in  hand.    The  company  has 
no  capital  funds,  and  unless  the  work- 
ing profit  is  sufficiently  big  to  provide 
for  the  large  sums  which  will  be  neces- 
sary   for    shaft    sinking    and    for    the 
development  of  the  lower  levels,  as  well 
as  to  meet  loan  commitments,  there  is 
no   real    profit.     The   only   way   out  of 
the  difficulty  is  to  reduce  the  costs,  and 
much   is    being   done   in   this   direction. 
Last  year's  figure  was  26s.  6d.  per  ton, 
against   29s.    3d.    per   ton    in    the   pre- 
vious   year,    though    the    grade   of   ore 
dropped   from   35s.  3d.   to  31s.   8d.   per 
ton.     The  gold  "premium"  was  equal  to 
6s.    3d.    per    ton,    so    that,    without    it, 
working  would  have  been  carried  on  at 
a  loss.     The  average  price  of  gold  re- 
alized    last    year     was    approximately 
105b,   per  oz.,   as   compared   with   112s. 


title    "Economics     at     Lyell,"     in     the 
course  of  which  he  states: 

"The  directors  [of  Mount  Lyell  Min- 
ing &  Railway  Co.]  do  not  publish  the 
value  of  the  Lyell  product  separately 
from  the  product  of  their  other  enter- 
prises. The  result  is  that,  while  they 
complain  concerning  wages  that  they 
are  conducting  their  Lyell  operations  at 
a  loss,  their  employees  are  not  im- 
pressed when  they  know  that  the  pub- 
lished balance  sheet  shows  a  profit  of 
£51,000  for  the  worst  year.  If  those 
sworn  statements  are  examined,  how- 
ever, it  does  not  require,  any  further 
and  secret  investigation  to  show  that  a 
serious  loss  on  Lyell  itself  is  being 
incurred.  On  the  operating  expenses 
here  alone  at  least  £100,000  must  have 
been  lost  last  year.  This  is  more  than 
made  up  from  the  large  profits  from  the 
mainland  enterprises." 

He  estimates  the  cost  of  producing 
and  marketing  a  ton  of  copper,  inclu- 
sive of  fraight  and  all  other  charges, 
as  follows: 

Average 
1916    1916-1921    1921 

All  costs   £79*         £94         £101 

Price  of  stand- 
ard copper, 
London    ....         116         102  69 

A  glance  at  these  figures  shows  how 
the  costs  have  increased  while  the 
prices  of  copper  have  decreased. 

The  Mount  Lyell  company,  however, 
has  been  able  to  meet  the  situation  by 
reducing  the  tonnage  of  ore  required 
to  produce  one  ton  of  copper  so  that 
the  increase  in  the  operating  costs  has 
not  been  in  the  same  proportion  to  the 
output.  It  is  this  fact  which  has  en- 
abled the  company  to  continue  oper- 
ating while  so  many  other  mines  have 
been  compelled  to  close  down. 

Queensland 

Brisbane,  June  17 — Another  of  the 
Government  concerns,  the  Einasleigh 
state  copper  mine,  has,  like  the  Irvine- 
bank  tin  treatment  works,  been  shut 
down,  and,  as  the  rails  leading  to  the 
mine  and  the  machinery  are  being  re- 


the  previous  year.     The  cost  averaged  moved  to  another  state  mine,  the  fate 

£4.99   per  oz.     The  value  of  the  shares  of    the    Einasleigh    may    be    taken    as 

naturally    depends    in    the    main    upon  finally   sealed.     The  reason   given   offi- 

earning  capacity,  so  that  a  price  of  20s.  cially    is    that    the    grade    of    the    ore. 

l*"i-  a    1         hare   in  the  present   stage  of  which    has    been    the    mainstay    of    the 

affair!  i-  rather  high.     The  "A"  shares  Chillagoe    state    smelters    until    lately, 

right  to  have  distributed  among  has    become    too    low    to    be    profitable. 

urn  at  the  rate  of  £200,000  per  This    copper    mine,    a    large    low-grade 

annum,  or  8s.   per  share,  from    1916   to  property,   was   acquired    in    1011   by  the 


Government's  Silver  Purchases 

Purchases   of     ilver  by  the   Bun 
the  Mint  during  the  week  ended  Aug.  12 
totfllerl      1,281,000      fine      ounces.        Thi< 
brines    the    total    purchases    under    the 
Pittman   Art  to   123,407.o0f.  tine  ounrev 


the  end  of  1919;  Bs,  per  share  from 
•Ian.  i.  1920,  to  the  en.l  of  1986;  St.  6d. 
per  share  for  1987;  I  ''"I  per  share 
for   1988  and   1989,  ami  6d,  per  ihare 


Chillagoe  company,  and  in  1019  was 
purchased  by  the  government  with  the 
Chillagoe  and  Etheridge  railways  and 
the  Chillagoe  smelters,     The  width  of 


for    1940,   and   thereafter,  until    the   cap       the  lode   i*  26  ft.,  hut   the  depth  reached 
Ital    on    the    "..\"    shares    has    been    paid      in    the    workings    is    only    between    600 

off,  Interest  at  the  rate  of  :,  per  cent,    and  700  ft.     Following  n  satisfactory 
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record  for  last  year,  the  closing  of  the 
mine  has  come  as  a  surprise. 

In  1921,  from  the  lowest  to  the  high- 
est level  much  development  work  was 
done,  improvements  were  made  to  the 
surface  equipment,  and  a  new  and  mas- 
sive lens  of  ore  was  struck  and  opened 
up  for  40  ft.  in  length,  giving  an  av- 
erage of  10  per  cent.  Additional  work 
was  then  expected  to  further  augment 
the  resources  of  the  mine,  but  the  ore 
must  have  become  much  leaner  since 
— coming  down,  it  is  said,  to  an  average 
of  2 i  per  cent;  hence  the  abandonment 
of  the  property. 

The  equipment  of  the  Einasleigh 
mine  is  being  taken  to  the  Lady  Jane, 
one  of  the  Mungana  mines,  nearer 
Chillagoe,  lately  bought  by  the  govern- 
ment to  assist  in  supplying  the  state 
smelters,  and  the  350  men  who  were 
employed  in  the  former  are  migrating 
in  the  same  direction.  Another  of  the 
Mungana  mines  purchased  by  the  state 
is  the  Girofla,  where  on  three  levels  at 
depths  of  from  100  to  300  ft.  impor- 
tant orebodies  have  recently  been  un- 
covered. 

A  new  state  battery  has  just  been 
opened  at  Kidson,  the  chief  center  of 
the  Oaks,  a  low-grade  gold  field  in- 
land from  Cairns.  On  this  field  there 
were  undoubtedly  not  crushing  facil- 
ities either  sufficient  or  efficient  enough 
to  treat  the  ore  of  the  smaller  mines, 
but  the  one  or  two  larger  companies 
operating  there  could  meet  their  own 
requirements.  The  Oaks  ore,  which  is 
excavated  from  open  cuts  and  smaller 
pits,  last  year  averaged  3  dwt ,  giving 
a  value  of  10s.  Id.  per  ton.  The  bulk 
of  the  material  was  mined  by  one  com- 
pany and  the  owners  of  two  other 
holdings,  the  remaining  smaller  mines 
contributing  only  2  per  cent.  It  is 
for  these  smaller  mines  that  the  state 
battery  has  been  built.  This  mill  will 
give  a  more  complete  direct  extraction 
than  was  before  available.  These 
mines  have  accumulated  a  good  supply 
of  ore  for  the  battery  to  start  upon, 
but  when  this  has  been  worked  off  it  is 
doubtful  whether  there  will  be  suffi- 
cient to  keep  the  government  plant 
going,  and  it  is  very  probable  that  this 
will  before  long  rank  as  another  state 
enterprise  that  is  unprofitable. 

Another  difficulty  seems  to  have 
confronted  the  government  in  its  at- 
tempts to  help  the  sapphire  miners  of 
the  Anakie  gem  field.  After  the  agree- 
ment with  Messrs.  Rubin  Bros.,  of 
Paris,  for  the  marketing  of  the  gems 
broke  down,  it  was  arranged,  in  order 
to  relieve  the  depression  that  existed, 
anti  still  exists,  on  the  field  because  of 
the  difficulty  of  disposing  of  the  gems, 
that  the  government  should  make  ad- 
vances to  the  miners  on  the  basis  of 
75  per  cent  of  the  current  market  value 
of  the  stone,  the  gems  to  be  held  by 
the  government  as  security,  the  max- 
imum weekly  allowance  to  be  fixed  at 
£2  for  a  married  and  £1  for  a  single 
man.  It  is  now  stated  that  a  hitch 
has  occurred  in  this  arrangement,  and 
an  officer  of  the  Mines  department  has 
been  dispatched  to  the  field. 


CANADA 

British  Columbia 

Hedley   Gold   Mining   Co.  Resumes 

Milling 

Hedley— The  Hedley  Gold  Mining 
Co.,  owners  of  the  Nickel  Plate  mine, 
have  resumed  milling  operations  and 
are  employing  150  men  in  mine  and 
mill.  This  mine  is  one  of  the  best 
gold  producers  in  British  Columbia 
and  the  only  producer  of  arsenic,  which 
is  a  byproduct.  In  addition  to  the 
regular  mining  operations  an  extensive 
program  of  diamond  drilling  has  also 
been  outlined  for  the  season. 

Silverton — The  Standard  Silver  Lead 
Mining  Co.,  which  has  exhausted  the 
ores  in  the  Standard  Silver-Lead  mine, 
is  utilizing  the  $400,000  left  in  the 
treasury  after  distributing  dividends  of 
$2,700,000  in  operations  of  former 
years,  in  acquiring  options  on  other 
British  Columbia  properties.  The  com- 
pany recently  closed  an  option  on  the 
Ivy  Fern  group,  on  Cultus  Creek,  at  the 
lower  end  of  Kootenay  Lake,  and  is 
driving  a  250-ft.  crosscut  to  develop  a 
strong  silver-copper  vein  exposed  on 
the  surface. 

The  company  has  also  acquired  in- 
terest in  the  McAllister  mine,  on  the 
north  fork  of  Carpenter  Creek,  in  the 
Slocan  district.  The  vein  here  has 
been  developed  by  means  of  crosscut 
and  drifts  to  the  300  ft.  level,  disclos- 
ing an  extensive  body  of  ore  reported 
as  averaging  25  oz.  silver  per  ton.  A 
1,200-ft.  crosscut  is  being  driven  to 
develop  the  vein  on  the  700  level. 

Ainsworth — The  Lakeshore  Mining 
Co.,  financed  by  Eastern  capital,  is  de- 
veloping the  property  by  driving  a 
750-ft.  crosscut  to  tap  the  vein,  which 
has  been  explored  to  the  200  level  by 
means  of  a  shaft  from  the  surface. 
Shipping  ore  2  ft.  wide  is  reported  at 
the  bottom  of  the  shaft.  The  crosscut 
will  gain  additional  depth  of  175  ft.  on 
the  vein. 

Ontario 

Hollinger  to  Increase  Dividend — Inter- 
national   Nickel    Ships    Matte 

Porcupine — L.  H.  Timmins,  director 
of  the  Hollinger  Consolidated,  stated  at 
Montreal  that  dividends  would  soon  be 
increased.  He  said  that  negotiations 
with  the  government  respecting  hydro- 
electric power  have  reached  a  stage 
where  it  may  be  said  that  the  company 
will  proceed  immediately  with  the  de- 
velopment of  power  sufficient  to  its 
needs.  This  work  is  expected  to  be  com- 
pleted within  a  year  and  will  enable 
the  company  to  double  its  output.  In 
regard  to  the  newly  acquired  Schu- 
macher property  Mr.  Timmins  stated 
that  it  might  be  two  or  three  years  be- 
fore any  of  the  ore  of  that  mine  is 
touched. 

Sudbury  —  The  International  Nickel 
Co.  has  shipped  ten  carloads  of  nickel 
matte  from  its  smelter  at  Copper  Cliff 
to  the  Port  Colborne  refinery.  This  is 
the  first  shipment  to  be  made  since  the 
plant  was  closed  down  about  a  year 
ago,  the   matte   being   in   stock   at  the 


time.  It  is  expected  that  the  demands 
of  the  refinery  will  require  the  blowing 
in  of  two  furnaces  at  Copper  Cliff  within 
a  month. 

The  Mond  Nickel  Co.  is  also  showing 
increased  activity.  Two  thousand  tons 
of  matte  has  been  shipped  from  Con- 
iston  to  the  company's  refinery  at 
Swansea,  Wales,  and  the  shipment  of 
several  thousand  tons  more  is  planned 
for  the  fall  months. 

Porcupine  —  The  directors  of  the 
Vipond  Consolidated  Mining  Co.  have 
accepted  the  offer  of  A.  E.  Moysey  of 
40c.  per  share  for  333,333  shares  with 
a  year's  option  on  the  balance  of  treas- 
ury stocks,  being  666,667  shares,  at  the 
same  price.  The  deal  will  ensure 
sufficient  funds  to  carry  out  an  expen- 
sive plan  of  development. 

Porcupine — Shareholders  of  Porcu- 
pine Crown  have  ratified  two  bylaws 
providing  for  the  taking  over  of  the 
property  of  the  North  Crown  Porcu- 
pine Mines,  in  which  the  Porcupine 
Crown  is  interested,  and  an  increase 
in  the  capital  stock  to  $4,000,000.  The 
obligations  of  the  North  Crown  to  the 
Porcupine  Crown  are  to  be  cancelled, 
and  of  the  1,000,000  new  shares  400,000 
will  remain  in  the  treasury  to  pro- 
vide working  capital  and  600,000  to  go 
to  the  North  Crown  as  the  balance  of 
the  purchase  price. 

Dryden — The  Contact  Bay  Mines  has 
taken  up  its  option  on  the  Redeemer 
gold  mine  south  of  Dryden,  after 
spending  $30,000  on  development  work, 
the  purchase  price  being  $100,000,  in- 
cluding this  expenditure.  The  shaft  is 
down  225  ft.,  and  a  large  amount  of  ore 
has  been  taken  out.  There  is  a  ten- 
stamp  mill  on  the  property,  which  will 
be  trebled  in  capacity. 

OREGON 

Bay   Horse   and   Iron   Dyke   Mines 
Shipping  Steadily 

Huntington — The  Bay  Horse  mine 
is  shipping  50-oz.  silver  ore  at  the  rate 
of  three  to  four  cars  weekly  to  the 
Bunker  Hill  smelter  at  Bradley,  Idaho. 

Baker — The  Baisley-Elkhorn  mine  in 
the  Cornucopia  district  is  projecting  a 
crosscut  tunnel  about  a  mile  long  to 
gain  several  hundred  feet  additional 
depth  below  the  upper  workings. 

Homestead — The  Iron  Dyke  copper 
mine  is  shipping  about  ten  cars  weekly. 
The  shipments  consist  of  six  to  seven 
cars  of  crude  ore  and  three  to  four 
cars  of  concentrates.  Fifty  men  are 
on  the  payroll.  Most  of  the  crude  ore 
is  coming  from  the  800  level. 

WASHINGTON 

Chewelah— The  shaft  of  the  Silver 
Summit  mine  has  been  cleaned  out,  pre- 
liminary to  resuming  development  of 
the  property.  It  is  believed  that  the 
mine  can  be  put  in  shape  to  enter  the 
producing  ranks  at  an  early  date. 

Leadpoint — The  small  force  employed 
at  the  Gladstone  Mountain  mine  is  to 
be  increased  at  an  early  date.  Output 
to  date  since  the  property  resumed 
operations  in  the  spring  is  seven  cars. 
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IDAHO 

Ponderay  Company's  Property  Sold  Un- 
der Foreclosure — Yakt  Company 
Organized 

Bonners  Ferry — The  Cyanide  Gold 
Mining  Co.,  operating  the  old  Buck- 
horn  mine  twenty-five  miles  northeast 
of  Bonners  Ferry,  is  erecting  a  100-ton 
cyanide  mill. 

Sandpoint — The  property  of  the 
Ponderay  Mining  &  Smelting  Co.,  con- 
sisting of  a  smelter  at  Kootenay,  Idaho, 
mining  claims  on  Pend  d'Oreille  Lake 
and  a  steamer,  has  been  sold  under 
foreclosure  proceedings  on  behalf  of 
Union  Trust  Co.,  of  Spokane,  to  recover 
the  sum  of  $59,938  principal  and 
$23,905  interest.  The  sale  was  set  for 
Aug.  10,  at  Bonner  County  courthouse, 
at  Sandpoint. 

Leonia — The  Yakt  Mining  &  Power 
Co.,  capitalized  at  $10,000,000,  has  been 
incorporated  under  the  laws  of  Wash- 
ington to  work  extensive  gravel  banks 
on  the  Yakt  River  on  the  Idaho-Mon- 
tana boundary  a  few  miles  north  of 
Leonia,  Idaho.  The  company  has 
located  4,000  acres  of  gravel  said  to 
carry  gold  and  platinum  in  the  black 
sands.  Tbe  company  also  has  water 
rights  to  the  full  flow  of  the  Yakt 
River.  Dr.  John  E.  Bucher,  formerly 
professor  of  chemistry  at  Brown  Uni- 
versity, is  president  and  T.  J.  Hollinger, 
of  Bonners  Ferry,  vice-president.  J.  M. 
Schnatterly,  of  the  Idaho  Gold  & 
Ruby  Mining  Co.,  is  consulting  en- 
gineer. 

The  Idaho  Gold  and  Ruby  Mining 
Co.  started  hydraulic  mining  Aug.  1. 
This  company  has  been  several  years 
developing  a  water  supply  to  mine  im- 
mense gravel  banks  on  Boulder  Creek 
six  miles  south  of  here.  A  large  con- 
centrator has  just  been  completed  to 
recover  the  black  sands  after  the  free 
gold  has  been  recovered  by  amalgama- 
tion. Sixty  men  are  now  on  the  pay- 
roll and  twenty  more  will  be  added  at 
once  to  hasten  the  work. 

Wallace  —  The  threatened  litigation 
between  factions  of  the  Tarbox  Mining 
Co.  has  been  settled  amicably  out  of 
court.  The  case  has  been  dismissed 
upon  request  of  the  attorney  for  the 
plaintiffs.   

Beer,  Sondheimer  Appeal  Adverse 
Decision  in  Ore-Stowage  Suit 
An    appeal    has    been    taken    to    the 
Supreme  Court  by  the  Beer,  Sondheimer 

from  the  Circuit  Court  of  Ap- 
peals, Second  circuit,  from  a  recent  de- 

'.hich  held  it  responsible  to  the 
Cuban  Steamship  Lino  for  improper 
■towage  of  a  cargo  of  high-grade  cop 

from  Cuba  to  the  United  States. 
The  cargo  consisted  of  8(600  ton  of 
copper  ore  and  the  vessel  had  to  return 
from   Guantnnamo   Bay   to   San< 

the  cargo.  The  steamship  line 
won    its    suit    in    the    Ur»    I 

fri       B<  ei .  Sondheton  i 
the  expense  in  connection  with  the   re 
turn  of  the  vessel   to  Santiago  and   the 
of  the  i  argO  which  it  claimed 
had  first  been  improperly  ■towed. 


ARIZONA 

United    Verde's    Cottrell    Precipitation 

Plant  Reported  Working  Efficiently 

— C.  &  A.  Restores  Bonus 

System 

Clarkdale — The  Cottrell  smoke  treat- 
ment plant  has  been  in  operation  at  the 
United  Verde  smelter  for  several  weeks, 
effectually  changing  the  great  clouds  of 
black  smelter  smoke  to  wisps  of  fleecy 
vapors  that  seem  to  have  neither  sub- 
stance nor  odor,  escaping  from  the  new 
high  stack.  It  is  expected  to  precipitate 
at  least  95  per  cent  of  the  solids  in  the 
smoke  from  the  blast  furnaces,  the  con- 
verters and  roaster.  Smoke  from 
the  reverberatories  has  little  in  it  of 
an  offensive  nature.  The  new  plant 
cost  $750,000,  but  is  expected  to  work 
great  economies,  as  well  as  remove  a 
fruitful  source  of  litigation  in  the  vicin- 
ity. It  was  erected  by  the  Western 
Precipitation  Co.  of  Los  Angeles.  While 
with  many  improvements,  especially  in 
the  way  of  added  protection  for  em- 
ployees, it  is,  in  general,  similar  to 
about  100  plants  heretofore  erected  by 
the  corporation.  The  operating  super- 
intendent is  F.  J.  Mooney,  who  has  been 
in  charge  of  the  United  Verde  crushing 
operations. 

Electricity  for  operation  is  secured 
from  the  hydro-electric  system  of  the 
Arizona  Power  Co.,  delivered  in  a 
2,300-v.,  3  phase,  60-cycle  alternating 
current.  This,  in  the  separate  power 
house  provided,  is  changed  into  an  uni- 
directional pulsating  current  that  may 
be  stepped  from  50,000  volts  to  even 
100.000.  Within  the  precipitation  build- 
ing are  three  systems  for  ridding  the 
smoke  of  its  solid  constituents,  these 
including  screens,  wires,  plates  and 
pipes,  between  the  positive  and  negative 
poles  of  the  artificial  lightning  dis- 
charge. Separate  sections  of  the  treat- 
ment plant  are  disconnected  for  collec- 
tion of  the  dust,  which  is  removed  by 
automatic  tapping  devices,  falling  to 
conveyors  for  carriage  to  the  reverber- 
atories for  final  extraction  of  its  remain- 
ing metallic  contents.  A  view  of  the 
plant   is   shown   on   the   opposite   page. 

Bisbee — No  increase  of  production 
from  the  Copper  Queen  is  contemplated 
in  the  near  future.  The  ore  reserves 
in  the  limestone  mines  are  about  the 
same  as  last  year,  2,000,000  tons,  while 
in  Sacramento  Hill  are  20,000,000  tons 
of  milling  or  smelting  ore  and  8,000.000 
tons  of  low-grade  leaching  ore. 

Restoration  of  the  employees'  bonus 

system  is  announced  by  the  Calumet  & 

Arizona,    effective    at    once    for    those 

i  mployment    was  suspended  by 

last   year's  shutdown. 

Florence — E.  Payne  Palmer,  a  Phoe- 
nix physician!  si  s  sheriffs  sale  in 
Florence,  has  bid  in  the  property  of  the 
Pinal  Development  Co.,  including  thirty- 
two  mining  claims  in  Riverside  district. 

Pinal    County,   In    the   Troy   section.      He 

had  Judgment  for  |ll 

mine  is  a  copper-gold   property!     Pal- 

I n    the 

largest     individual     Stockholder     in     the 
company. 


CALIFORNIA 

Salmon  River  District  Active — Keswick 

Almost  Abandoned  by  Mountain 

Copper 

San  Francisco — Activity  in  mining  is 
in  evidence  for  a  distance  of  about 
fifteen  miles  along  the  Salmon  River, 
from  Sawyer's  Bar  to  the  Forks  of  Sal- 
mon, Siskiyou  County.  The  Ball  Quartz 
mine  has  been  bonded  by  Fred  Gowing, 
of  Berkeley.  He  is  operating  a  five- 
stamp  mill.  A.  Jacquemart,  of  San 
Francisco,  has  purchased  the  Paddy 
Cronin  placer  group,  and  is  making 
preparations  to  work  the  property.  The 
Homestake  Quartz  mine,  owned  by  R. 
S.  Taylor,  of  Yreka,  is  in  operation. 
The  Siskiyou  Syndicate,  of  which  Irving 
Luce  is  president,  has  a  crew  of  men 
developing  the  Cub  Bear  mine  and  other 
claims.  Fred  Myers  has  leased  the  old 
Hicky  Homestead  hydraulic  mine.  Miles 
Neilon  and  W.  Putnam  are  developing 
the  property  which  they  located  about 
eighteen  months  ago  in  Counts  Gulch. 
J.  A.  Woodfill  and  Cleve  Barry,  of  Saw- 
yer's Bar,  have  a  lease  on  a  placer  claim 
in  Eddy's  Gulch. 

The  Mountain  Copper  Co.  has  all  but 
abandoned  Keswick.  Only  four  men  are 
still  on  the  company's  payroll,  and  they 
will  be  discharged  soon  or  else  trans- 
ferred to  Mathewson,  the  terminal  of 
the  rope  tramway  running  from  the 
Hornet  mine  to  the  Southern  Pacific 
railroad. 

Operation  of  the  old  Surprise  Placer 
mine  at  Berry  Creek,  in  Butte  County, 
was  resumed  recently.  The  owner,  J. 
N.  Kennedy,  has  given  a  two-year  op- 
tional lease  on  the  property  to  a  San 
Francisco  group  of  capitalists. 

The  Pittsburg  &  Mount  Shasta  Gold 
Mining  &  Milling  Co.  of  Randsburg,  has 
started  a  new  shaft  recently  within  100 
ft.  of  the  north  end  line  of  its  property, 
where  it  adjoins  that  of  the  Rand  Silver 
King,  Inc. 

The  old  Baltic  property,  with  adjacent 
territory  amounting  in  all  to  200  acres, 
was  recently  taken  over  by  the  Rand 
Mining  &  Milling  Co.,  which  has  equip- 
ped it  with  necessary  electrical  ma- 
chinery. The  shaft  is  now  down  to  a 
depth  of  265  ft.,  and  a  station  has  been 
cut  on  the  200  level.  The  Baltic  was 
formerly  a  free-milling  gold  property, 
most  of  the  ore  from  which  was  mined 
close  to  the  surface. 


Miners'  Wages  Cut  in  West 

Australian  Districts 

The  Western  Australian  Arbitration 
Court  has  reduced  the  basic  rate  of  16s. 
per  shift  to  15s.,  but  mine  owners  state 
that  this  reduction  will  not  enable  them 
to  meet  the  expenses  of  mining  and 
development  work  except  by  leaving 
unmined  much  of  the  ore  which  in  pre- 
war days  was  classed  as  payable  re- 
Thi  lake  View  A  star,  one  of 
the  large  mines  on  the  Kalgoorlie  field. 
has  closed  down,  and  unless  relief 
comes  quickly  in  the  form  of  a  reduc- 
tion in  the  cost  of  supplies,  the  de- 
cline in  the  gold  output  seems  to  be 
a    foregone   conclusion. 
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Views  of  United  Verde  Copper  Co.'s  plant,  Clarkdale,  Ariz. 

1.  Cottrell  smoke  treatment  plant.      2.   Converter  aisle  at  smelter.      3.   Roaster  building.      4.   General  view  of  blast  furnace  department. 
5.   Steam  shovel  at  work  on  old  slag  dump  at  Jerome.     6.   Coal  pulverizing  plant. 
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Smelter  of  American  Smelting  &  Refining  Co.  at  Garfield,  Utah 


UTAH 


Park    City    Mining    &    Smelting    Co. 
Acquires  New  Property 
Park  City— Shipments   for  the  week 
ended  Aug.  5  amounted  to  4,112  tons, 
compared  with  3,902  tons  the  week  be- 
fore.     Shippers    were:    Ontario,    1,293 
tons;     Silver     King     Coalition,     1,177; 
Park-Utah.  962;  Judge,  Daly,  and  Daly 
,  680  tons. 
The    Park    City    Mining   &    Smelting 
Co.  announces  that  it  has  acquired  the 
West  Ontario  property  of  135  patented 
claims,  covering  ground  surrounded  by 
productive  territory  in  the  Daly,  Daly 
West,  Judge,   and    Silver   King   Coali- 
tion.   The  Wert  Ontario  has  been  little 
known,    as    it    was    held    inactive    by 
a    close    corporation    of    Eastern    men. 
These  are  understood  not  to  have  with- 
drawn, but   to   have  become   interested 
in   the    Park    City    Mining   &   Smelting 
Recently  the  latter  company  has 
made    an    important    find    in    its    Daly 
West  ground    close   to    the   line   of   the 
former  Judge.     A  bed  of  or-  aeven  ft. 
thick   has  been   opened  for  a   width   of 
ft    and  a  length  of  50  ft.,  with  ore 
showing  in  all  the  faces.     Ore  ha<  been 
n    the   Daly   West   at   am 
■•.    200    ft.    distant    from    the    first- 
mentioned    find,  and   ore  is  belie 
continue      between      the      two      | 
Over  600  tons  of  ore  has  been  shipped 
from     the     development     headings     in 
the8e    .  This    assays   about 

100  oz.  silver;   15  per  cent  lead,  and  5 
per  <-ent  copper. 

Eureka— Ore  shipments  from  the 
Tintic  distrirt  for  the  week  ended  Aug. 
5  amount  to  147  cars  as  compared  with 


139  cars  the  week  preceding.  Ship- 
pers were:  Chief  Consolidated,  44  cars; 
Tintic  Standard,  35;  Iron  Blossom.  13; 
Colorado,  12;  Victoria,  10;  Eagle  & 
Blue  Bell,  9;  Grand  Central,  7;  Swan- 
sea, 3;  Mammoth,  2;  Alaska,  2;  Cen- 
tennial-Eureka,  2;  Bullion  Beck,  1;  Sun- 
beam, 1. 

Work  on  company  account  will  prob- 
ably be  started  soon  at  the  May  Day 
and  Uncle  Sam  mines.     These  proper- 
ties are  under  lease  to  a  leasing  com- 
pany,  but   with    the    reservation    that 
company  work  can  also  be  done.     The 
motor  for  the  Grand  Central  hoist  has 
arrived,  and  the  change  from  steam  to 
electric  power  will  be  made  as  soon  as 
possible.       Improvements     have     been 
made  throughout  the  mine,  and  modern 
equipment   installed.     The  company   is 
driving  five  drifts  for  development  put- 
poses  under  contract:  one  on  the  1.100 
wo  on  the  1,300,  and  one  on  the 
1,600    and   one   on    the    2,300;    and    de- 
velopment    work     is     being     done     by 
on  practically  all  of  the  levels 
of  the  mine.     A  great  deal  of  ore  has 
been  opened  and  fifty-three  lessees  are 
working  on  ore. 

Shipments    at   the    rate   of   200    tons 

dally  from  the  limestone  quarry  of  the 

Chief  Consolidated  at  Homansville  are 

ii  ontrad  with  the 

I  laho  sugar  company.    Twice  this 

tonnage    can    be    handled,    and    as    the 

of   .  vellent   quality   for  sugar 

refining,  a  Kood  market  li  axpactod  by 

npany, 

M  nab -Work  on  the  carnotite  claims 

of  the  Uranium  company  in  San  Juan 

County,    Utah,    has    been    impended, 

ponding    bettor    market   conditions. 


NEVADA 


Old     Stope    of    Tonopah     Mining     Co. 
Caves  to  Surface— Conditions 
Quiet  at  Divide 
Rochester— Bullion  production  of  the 
Rochester    Silver   Corporation   in   July 
was  $40,500,  with  net  earnings  approx- 
imately $9,000,  which  is  about  normal. 
\o   particular   change    in   underground 
conditions    is    reported,    with    satisfac- 
tory   developments    on    the    500    level, 
where   two  drifts   are  being  driven   on 
branches  of  the  Windlass -vein. 

Tonopah— Conditions  in  the  Tonopah 
district  are  good.  So  far,  no  effect  of 
the  coal  or  railroad  strikes  has  been 
noticeable  and  labor  conditions  are  sat- 
isfactory. 

A  large  stope  in  the  Mizpah  ground 
of  the  Ton.. pah  Mining  Co.  caved  to 
surface  on  July  30,  leaving  an  open 
hole  approximately  150  by  200  ft.  by 
100  ft.  deep.  This  stope  was  above  the 
300  level  and  was  what  might  be  called 
an  underground  glory  hole,  in  that  no 
actual  mining  had  been  done  in  it  for 
several  years,  the  caved  material  be- 
ing drawn  out  as  needed.  The  assay 
office  and  storehouse  were  drawn  into 
the  hole,  with  losses  estimated  at  $12,- 
000.  The  cave  was  not  unexpected,  al- 
though it!  extenl  was  a  surprise,  and 
has  not  interfered  with  underground 
operations   appreciably. 

Reported  bullion  shipments,  repre- 
senting the  clean-up  of  operations  dur- 
ing the  last  fifteen  days  of  July,  are  as 
follows:  West  End  $108,000,  Tonopah 
on  $75,000,  Tonopah  Mining 
$60,000.  No  returns  have  as  yet  been 
I    from    the    Tonopah    Belmont, 


August  19,  1922 


Engineering  and  Mining  Journal-Press 


345 


the  largest  shipper,  but  estimates  place 
the  value  of  its  bullion  about  as  usual. 
The  Victor  shaft  of  the  Tonopah  Ex- 
tension has  reached  a  depth  of  2,000 
ft.  As  soon  as  the  station  is  com- 
pleted, crosscutting  on  the  2,000  level 
will  be  started  and  shaft  sinking  re- 
sumed. 

Klondyke — It  is  reported  that  the 
orebody  has  again  been  recovered  on 
the  130  level  in  the  Golden  State  mine, 
now  owned  by  the  Knox  Divide  Min- 
ing Co.  The  ore  is  said  to  average 
about  $25  per  ton  and  shipments  will 
be  resumed  to  the  Tonopah  mills.  Ac- 
tive work  is  being  done  in  s'.veral 
lease  blocks  of  the  district. 

Divide — On  the  whole,  conditions  are 
rather  quiet  in  the  Divide  district. 
Many  small  properties  are  doing  a 
limited  amount  of  development  work, 
•vith  no  discoveries  of  importance  re- 
ported. The  Tonopah  Divide  mine 
continues  its  regular  production  of  50 
tons  daily,  and  is  doing  development 
work  on  the  second,  third,  fifth,  eighth, 
thirteenth   and   fourteenth   levels. 

Las  Vegas — The  first  carload  of  re- 
fined borax  from  the  big  mine  and  mill 
of  the  West  End  Chemical  Co.  (Borax 
Smith's),  thirty  miles  east  of  Las  Ve- 
gas, has  been  shipped  from  Las  Vegas 
to  San  Francisco.  The  aerial  tramway 
is  in  operation  at  the  mine,  carrying 
ore  from  the  mine  to  the  mill. 

The  company  is  operating  several 
wagon  trains  daily  between  the  mill  and 
the  railroad.  These  trains,  consisting 
usually  of  three  big  trailers,  are  pro- 
pelled by  caterpillar  tractors. 

Pioche — The  Bristol  Silver  Mines 
Co.  has  started  to  hoist  ore  from  the 
big  shrinkage  stopes  adjacent  to  and 
above  the  9th  level  mine.  It  is  planned 
to  handle  100  tons  a  day  as  at  least 
a  year's  supply  is  broken  in  the  stopes. 
Part  of  this  will  be  shipped  to  the 
United  States  Smelting  Co.  on  contract 
and  the  rest  to  the  International 
Smelting  Co.  at  Toole. 

A  large  tonnage  is  now  being  shipped 
by  the  Prince  Consolidated  from  its 
tailing  piles  at  Bullionville  and  Dry 
Valley,  these  shipments  making  up  the 
greater  part  of  the  tonnage  shipped 
from  the  Pioche  district  for  the  week 
ended  Aug.  9,  as  follows:  Prince  Con- 
solidated, 940  tons;  Bristol  Silver,  260, 
and  Black  Metals  Lease,  45.  Total, 
1,245  tons. 

Ely— It  is  planned  to  have  the  first 
unit  of  the  Nevada  Consolidated  mill, 
when  re-built,  in  operation  early  in 
1923.  At  present  work  is  still  con- 
fined to  cleaning  up  the  tangled  wreck- 
age. The  smelter  is  running  on  the 
richer  grades  of  ore  from  the  Ruth 
mine.  A  large  number  of  men  are 
working  in  the  district. 

The  Ely-Calumet  Leasing  Syndicate, 
which  has  been  operating  the  Ely- 
Calumet  mine  for  two  years,  is  now 
erecting  a  75-ton  ore  bin  at  the  mine 
and  a  150-ton  ore  bin  adjacent  to  the 
Nevada  Northern  Railroad.  Zinc  ore 
will  be  shipped  to  the  Utah  Zinc  Co. 
at  Murray. 


COLORADO 

A.   S.  &   R.  Announces   New   Schedule 

for    Aspen    District — Canterbury 

Tunnel  Cuts  Roseville  Shaft 

Workings 

Special  Correspondence. 

Aspen — Effective    as    from    Aug.    1, 

the  American  Smelting  &  Refining  Co. 

has  announced  a  new  open  ore  schedule 

for  the  Aspen  district.     The  schedule  is 

designed  to  encourage  operations  in  the 

district  and  is  of  distinct  advantage  to 

producers   of   low-grade   lime   ores.     It 

is  believed  that  the  new  schedule  will 

result  in  an  increase  in  operations  of 

leasers    on    the    Smuggler    and    Brown 

properties. 

Leadville — After  a  period  of  inactivity 
for  several  years,  operations  have  been 
renewed  in  Iowa  Gulch.  The  Big  Chi- 
cago mining  company,  backed  by  Den- 
ver capital,  will  extend  the  Big  Chicago 
tunnel  through  the  Western  fault  in  an 
attempt  to  reach  the  main  vein  of  the 
Ready  Cash. 

The  Canterbury  tunnel,  which  is  being 
driven  by  a  local  company,  organized 
by  the  local  Chamber  of  Commerce,  for 
the  purpose  of  exploring  Canterbury 
hill,  has  broken  into  the  old  workings 
of  the  Roseville  shaft,  1,400  ft.  from  the 
portal.  Connection  with  the  Roseville 
shaft  marks  the  first  stage  of  operations 
in  what  Leadville  people  believe  is 
destined  to  be  one  of  the  great  mining 
enterprises  of  the  district.  The  con- 
nection with  the  old  workings  assures 
good  air  in  the  tunnel  and  will  enable 
the  management  to  test  the  ground  for 
high-grade  ore  which  was  popularly 
supposed  to  have  been  discovered  in  the 
early  days. 

Cripple  Creek — The  big  strike  on  the 
2,600  level  of  the  Portland  Gold  Mining 
Co.  continues  to  be  the  leading  topic 
in  mining  circles.  There  is  also  much 
interest  manifested  in  the  several  new 
surface  strikes  that  have  been  made 
by  prospectors  in  various  parts  of  the 
district.  The  scene  of  the  latest  surface 
strike  is  on  the  Axtel  claim  of  the 
United  Gold  Mines  Co.,  the  location  of 
which  is  at  the  little  settlement  of  Mid- 
way, where  miners  for  years,  going  to 
their  work,  have  tramped  over  the  out- 
crop. 

Georgetown  —  The  most  extensive 
mining  enterprise  begun  in  Colorado  in 
the  past  year,  and  in  actual  operation, 
is  that  of  the  East  Butte  Copper  Mining 
Co.  at  this  place.  The  project  comprised 
the  taking  over  of  the  Dives-Pelican- 
Seven-Thirty  groups,  the  Corey  City 
and  the  Nashotah  mill.  Tramways  and 
belt  conveyors  connect  the  mill  with 
the  several  groups  and  at  present  about 
400  tons  of  dump  material  is  being 
handled  daily.  The  plant  is  being  en- 
larged to  treat  500  tons  every  twenty- 
four  hours.  The  concentrate  is  said  to 
run  from  150  to  160  oz.  in  silver  and 
from  15  to  20  per  cent  lead.  The  dump 
material  is  reduced  fifty  to  one.  The 
flowsheet  comprises  crushers,  rolls, 
Hardinge  mill  and  Janney  flotation 
units.  The  saving  is  said  to  be  85  per 
cent  of  the  assay  values. 


MICHIGAN 

The  Copper   Country 

Coal   Priority  for  Northwest  Expected 

to  Aid  in  Replenishing  Stocks — 

Quincy    Repairing    Shaft 

Damage 

By  M.  W.  Youngs 
Houghton — The  mines  of  the  Lake 
district  are  short  of  coal  for  winter 
operation,  some  of  them  not  having 
enough  to  last  until  the  first  of  the 
year,  and  the  decision  to  give  the  North- 
west priority  in  coal  delivery  is  counted 
upon  to  replenish  depleted  stocks.  It  is 
stated  that  the  coal  movement  to  the 
Lakes  will  be  started  at  once  and  that 
shipments  should  reach  substantial  pro- 
portions by  mid-September.  There  are 
yet  three  months  in  which  coal  may  be 
shipped  by  water,  and  there  is  confidence 
that  the  mines  will  receive  sufficient 
fuel  to  last  them  through   the   winter. 

Quincy  has  three  shifts  of  men  at 
work  in  No.  6  shaft  to  repair  the  dam- 
age recently  caused  by  "air  blasts," 
resulting  in  the  crushing  of  the  shaft 
at  certain  places  where  the  vein  crosses 
it.  The  work  will  be  pushed  with  all 
possible  speed,  although  it  will  require 
six  weeks  or  more  to  get  the  shaft  in 
condition  for  hoisting.  It  will  be  neces- 
sary to  clean  out  the  shaft,  remove  the 
rock,  and  replace  the  timber,  skip  rails, 
and  pipe  lines.  Meanwhile,  mining  in 
the  lower  levels  of  No.  6  is  being  done 
through  No.  2  shaft,  the  lower  openings 
being  unaffected  by  the  blasts. 

Seneca  has  awarded  a  contract  for 
the  construction  of  three  miles  of  track 
to  connect  the  Seneca  and  Gratiot  shafts 
with  the  Mineral  Range  railroad,  over 
which  Seneca  rock  will  be  shipped  to 
the  Centennial-Allouez  mill  at  Point 
Mills,  in  which  the  Seneca  company  has 
an  interest.  Construction  work  at 
Gratiot  No.  2  shaft  is  progressing 
rapidly,  and  it  is  expected  that  the 
power  and  hoisting  plants  will  start 
before  the  close  of  the  year.  Sinking 
is  about  to  be  resumed  in  the  shaft, 
which  has  been  rebuilt  to  the  thirteenth 
or  bottom  level.  Drifting  is  proceeding 
on  the  vein,  both  at  the  thirteenth  and 
eleventh  levels,  and  both  openings,  par- 
ticularly the  thirteenth,  are  in  good 
ground.  The  main  drifts  from  the  Sen- 
eca shaft  are  being  driven  northward 
toward  Gratiot  at  a  steady  rate,  the 
rock  being  up  to  the  average  of  the  lode. 

Menominee  Range 
Ore  Moving  Rapidly — Labor  Scarce  at 
Many  Mines 
Crystal  Falls — Many  of  the  mines  of 
the  district  report  a  labor  shortage,  due 
to  the  fact  that  many  men  have  gone 
to  the  manufacturing  centers.  The  same 
condition  exists  in  the  lumbering  camps. 
Ore  is  moving  out  rapidly  from  stock- 
piles and  from  pockets,  and  the  strikes 
have  had  no  effect  to  date.  Steam 
shovels  are  working  at  the  Carpenter, 
Monongahela,  Porter  and  Bristol  prop- 
erties. New  surface  equipment  is  being 
installed  at  the  Tobin.  The  Odgers  is 
developing  in  a  quiet  way  and  shipping 
the  ore  hoisted. 
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Daily  Prices  of  Metals 


Copper.  N.  Y„ 

Tin 

Lead 

Zino 

A     g 

Electrolytic 

99  Per  Cent 

Straits 

N.Y.                   St.L. 

St.  L. 

10 

13.75 

31.875 

32    125 

5.75@5.8o|s.525@5.55 

6.20@6.25 

11 

13.75 

31.875 

32  00 

5.75@5.80|5.525@5  55 

6.20 

12 

13.75 

31.875 

32.25 

5.75@5.80  S.525@5.55 

6.15@6.20 

14 

13.75 

31.875 

32  125 

5.75@5.80.5.525@5.55 

6.15@6.20 

IS 

13.75 

31.875 

32.125 

5.75@5.80  5.525(5  5.575 

6.15 

16 

13.75 

32.50 

32.75 

5.75@5.80  5.525@5.575 

6.15 

•These  prices  correspond  to  the  following  quotations  for  copper  delivered:  Aug.  10 
to  16th  inc..   14c. 

The  above  quotations  are  our  appraisal  of  the  average  of  the  major  markets  based 
generally  on  sales  as  made  and  reported  by  producers  and  agencies,  and  represent  to 
the  best  of  our  judgment  the  prevailing  values  of  the  metals  for  deliveries  constituting 
the  major  markets,  reduced  to  the  basis  of  New  York  cash,  except  where  St.  L/ouis 
la  the  normal  basing  point,  or  as  otherwise  noted.  All  prices  are  In  cents  per  pound. 
Copper  is  commonly  sold  "delivered."  which  means  that  the  seller  pays  the  freight  from 
the  refinery  to  the  buyer's  destination. 

Quotations  for  copper  are  for  ordinary  forms  of  wire  bars,  ingot  bars  and  cakes 
For  Ingots  an  extra  of  0.05c.  per  lb.  is  charged  and  there  are  other  extras  for  other 
ahapes.     Cathodes  are  sold  at  a  discount  of  0.125c.  per  lb. 

Quotations  for  zinc  are  for  ordinary  Prime  Western  brands.  Tin  is  quoted  on  the 
basis  ot  spot  American  tin,  99  per  cent  grade,  and  spot  Straits  tin.  Quotations  for  lead 
reflect  prices  obtained  for  common  lead,  and  do  not  include  grades  on  which  a  premium 
ta  asked. 


London 


Copper 

z 

A  us. 

Standard 

Electro- 
lytic 

Pp.,1 

3M 

Spot 

3M 

Spot 

3M 

Spot 

3M 

10 

11 

14 
15 

641 

64* 

64. 

64 

64i 

64} 
64* 
64} 
64} 
64i 

70J 

70! 

70 

70 

70} 

159} 
158} 
158! 
159 
160| 

159| 
I58f 
1581 

159} 
160| 

24! 
24f 
24} 
24| 
24} 

24 

23f 

23! 

23j 

231 

31} 

30| 

31} 

31 

31} 

30} 
30 
30} 
30} 
30} 

Thi.  above  table  gives  the  closing  quotations  on  the  London   Metal   Exchange, 
prices  In  pounds  sterling  per  ton  of  2,240  lb. 


Silver 

and  Sterling 

Exchange 

Sterling 
"Cheeka" 

Silver 

Aug. 

~iT 
15 

16 

Sterling 
Exchange 
"Cheeka" 

Silver 

Auk 

New  York 

Domeetic 

Origin 

New  York 
Foreign 
Origin 

I.ondon 

New  York 

Domeetio 

Origin 

New  York 
Foreign 
Origin 

London 

10 

11 

12 

4.45} 
4.45} 

4.45J 

991 
991 
99] 

69 
68} 

68| 

34! 
34} 
34} 

4. 45} 

4.46 

4.46} 

99J 
99f 
99} 

68} 
69| 
69, 

34} 

35 

35 

New  York  quotations  are  as  reported  by  Handy  A  Harman  and  are  In  centa  per 
troy  ounce  of  bar  silver.  999  fine.  London  quotations  are  In  pence  per  troy  ounce  of 
aterllng  silver.  (25  flrw.  sterllnK  quotations  represent  the  demand  market  In  the  fore- 
noon.    Cables  command  three-elghtha  of  a  cent  premium. 


Metal  Markets 

New  fork,    tag.  16.  1922 

hangM  at  importance  have  oc- 
curred in  the  metal  markets  during  the 
last  week,  and  some  producers  com- 
plain of  the  dullness.  Total  sales  are, 
far  in  advance  of  those 
a  y<  .ir  ago,  and  are  really  bet- 
ter than  migl  l  conaidering 
the  time  of  jreat  and  the  railroad  end 
coal  strike  conditions.  The  coal  strike 
now  seems  to  be  in  a  fair  way  to  be 
■ettled,  II  cent  of  the  miners 
already  having  come  to  a  satisfactory 
basis  of  working  conditions.    The  strike 


of    the    railway    shopmen    is    becoming 

somewhat  more  serious,  but  daily  con- 

s  are  being  held  looking  toward 

a  settlement.  With  the  beginning  of 
the  fall  season,  next  month,  and  pro- 
viding the  labor  difficulties  are  settled 
by  that  time,  the  metal  business  should 
BX  the  Labor  Day  holiday 
on  the  4th. 

Copper 
Copper  is  about  as  stable  and  uni- 
form, at  14c.  delivered,  as  it  has  been 
in  many  weeks.  Practically  all  pro- 
ducers arc  quoting  this  figure  for  all 
points  of  delivery  except  where  the 
freight  rate  is  excessive.    Two  or  three 


lots  have  been  sold  at  13.95c.,  but  we 
have  heard  of  nothing  lower  for  deliv- 
ery within  the  next  three  months. 
Business  for  the  first  quarter  of  next 
year  has  been  considered  by  one  or  two 
interests,  and  some  metal  for  delivery 
at  that  time  has  been  sold  at  the  same 
levels  which  have  ruled  for  prompt. 
Producers  in  general  seem  satisfied  with 
the  current  volume  of  sales,  and  it  is 
likely  that  the  month's  business  will  run 
ahead  of  that  for  June  and  July. 

Export  demand  has  been  quiet  but 
continued,  with  orders  totaling  around 
500  or  600  tons  a  day,  well  distributed 
as    to   destination. 

Lead 

The  official  contract  price  of  the 
American  Smelting  &  Refining  Co.  con- 
tinues at  the  recent  level  of  5.75c, 
New  York. 

Not  a  great  deal  of  lead  has  been 
sold  on  the  New  York  basis  during 
the  week,  and  most  of  it  has  been 
booked  at  5.75c.  level.  Dealers  are, 
however,  quoting  as  high  as  5.90c,  and 
5.80c@5.85c  has  been  paid  for  small 
lots,  and  by  consumers  who  are  not 
regular  customers  of  the  producers. 
Premiums  are  also  asked  for  forward 
deliveries  by  those  interests  willing  to 
sell  on  such  terms;  probably  5.90c@ 
5.95c  would  rule  for  October-November 
business.  Chemical  lead  would  also 
command  higher  prices  than  5.75c, 
since  this  is  sold  on  the  St.  Louis  basis 
plus  freight  to  points  in  the  East.  This 
would  bring  the  New  York  price  to 
5.90c 

Quotations  all  the  way  from  5.52} 
to  5.60c.  are  being  made  in  the  St. 
Louis  market.  Most  of  the  reported 
sales  have  been  made  on  the  5.55c  basis, 
and  there  is  no  tendency  today  for  the 
price  to  go  either  up  or  down  from  that 
level. 

Zinc 

The  market  has  eased  slightly  in 
price,  and  today  it  is  easy  to  obtain 
zinc  from  practically  every  producer 
for  6.15c.  It  has  been  rumored  that 
this  price  has  been  shaded,  but  we  have 
DO  record  of  any  sales  below  that  level, 
though  forward  deliveries  might  be 
:  at  6.126c  The  coal  situation 
has  affected  galvanizers,  and  doubt- 
less has  been  responsible  for  the 
I  interest  in  the  metal.  Zinc 
is  still  in  an  excellent  statistical  posi- 
tion. The  summary  of  the  American 
Zinc  Institute  for  July  shows  stocks  on 
hand  July  1  of  29,576  tons;  production 
during  July  of  31,917;  shipments, 
32,875;  stock  on  hand  July  31,  28,618. 
Shipped  during  July  for  export,  541; 
Dumber  of  retorts  operating  at  end  of 
month,  54,909.  The  decrease  in  stocks 
was  not  so  large  as  generally  antici- 
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pated,  but  further  improvement  was 
shown,  and  the  supply  on  hand  is  still 
below  a  month's  consumption. 

High-grade  zinc  has  been  in  excel- 
lent demand  at  7@7.25c.  per  lb.  de- 
livered. 

Tin 

Most  of  the  sales  of  tin  during  the 
week  have  been  between  dealers,  plate 
mills  being  virtually  out  of  the  market. 
The  scarcity  of  99  per  cent  and  Banca 
grades  continues,  there  being  virtually 
no  market  and  quotations  being  nom- 
inal. Even  in  London  there  is  said  to 
be  no  99  per  cent  tin  available  within 
four  weeks.  Chinese  No.  1  is  selling 
here  at  about   Jc.  below  straits. 

Forward  deliveries  have  commanded 
about  ic.  premium  over  the  prices  asked 
for  spot. 

Arrivals  of  tin,  in  long  tons:  Aug. 
9th,  Straits,  30;  10th,  London,  125;  14th, 
Java,  200;  Australia,  15;  China,  25: 
Straits,  825;  London,  75. 

Gold 

Gold  in  London:  Aug.  10th,  92s.  6<i.; 
11th,  92s.  5d.;  14th,  92s.  5d.;  15th,  92s. 
4d.;  16th,  92s.  3d. 

Foreign  Exchange 

The  foreign  exchange  market  has 
been  steady,  with  a  firm  undertone. 
German  marks  reached  a  new  low  yes- 
terday. A  feature  of  the  recent  market 
has  been  the  return  of  Canadian  ex- 
change practically  to  par.  On  Tuesday, 
Aug.  15,  francs  were  8.035c;  lire, 
4.565c;  and  marks  0.10c.  Canadian 
dollars  A  per  cent  discount. 

Silver 

The  market  continued  dull  until  the 
15th,  when  buying  orders  from  the 
Indian  bazaars  and  China  advanced  the 
price.  Continued  demand  from  China, 
and  scarcity  of  offerings  for  prompt 
New  York  delivery  again  advanced  the 
local  market.  At  the  close  the  tone 
of  the  market  is  firm. 

Mexican  Dollars — Aug.  10th,  523; 
11th,  52i;  12th,  52i;  14th,  521;  15th, 
53;  16th,  531c. 

Other  Melals 

Quotations  cover  large  wholesale  lots  unless 
otherwise  specified. 

Aluminum — 20.10c.  per  lb.  for  99  per 
cent  grade;  19.10c  for  98@99  per  cent; 
18c  for  94@98  per  cent.  Outside  mar- 
ket nominal  at  17.75@18.25c  for  98@99 
per  cent  virgin  grades. 

Antimony  —  Chinese  and  Japanese 
brands,  active  and  firm  at  5.25c  W.C.C., 
6@6.25c    Cookson's  "C"  grade,  7@7.50c 

Bismuth — $2@$2.10   per  lb. 

Cadmium — $1.20@$1.25  per  lb. 

Iridium — $185@$195  per  oz.,  New 
York. 

Nickel — Standard  market,  ingot  and 
shot,  36c;  electrolytic,  39c  Outside 
market,  31@33c.  per  lb. 

Palladium — $55  per  oz. 

Platinum— $93  per  oz.     Strong. 

Quicksilver  —  $57  per  75-lb.  flask. 
Market  active.  San  Francisco  wires 
$56.70.     Strong. 


Selenium— $1.75@$1.85   per  Lb. 

The  prices  of  Cobalt,  Magnesium, 
Molybdenum,  Monel  Metal,  Osmium, 
Rhodium,  Thallium  and  Tungsten   are 

unchanged  from  prices  given  Aug.  5. 

Metallic  Ores 

Manganese  Ore — 29c.  per  long  ton 
unit,  seaport. 

Iron  Ore,  Chrome,  Magnetite,  Mo- 
lybdenum, Tantalum,  Titanium,  Tung- 
sten, Uranium,  Vanadium,  and  Zircon 
ore  are  unchanged  from  the  quotations 
published  Aug.  5. 

Zinc  and  Lead  Ore  Markets 

Joplin,  Mo.,  Aug.  12 — Zinc  blende, 
per  ton,  high,  $37.98;  basis  60  per  cent 
zinc,  premium,  $37;  Prime  Western, 
$36;  fines  and  slimes,  $35@$33;  aver- 
age settling  price,  all  grades  of  blende, 
$35.84;  calamine,  basis  40  per  cent 
zinc,  $18. 

Lead,  high,  $81.40;  basis  80  per  cent 
lead,  $78.50@$80;  average  settling 
price,  all  grades  of  lead,  $79.12  per  ton. 

Shipments  for  the  week:  Blende, 
6,887;  lead,  2,357;  calamine,  29  tons. 
Value  all  ores   the  week,  $353,630. 

The  shipment  is  near  800  tons  in 
excess  of  last  week,  but  is  not  nearly 
what  it  would  be  with  cars  available 
for  moving  the  ore.  The  coal  situation 
has  begun  to  pinch  a  few  of  the  mines 
in  a  small  way,  but  general  arrange- 
ments for  conservation  of  fuel  practiced 
for  months  keep  the  situation  well  in 
hand.  Shipping  is  the  greatest  draw- 
back, with  the  railroads  able  to  supply 
only  60  to  80  per  cent  of  the  demand. 

Platteville,  Wis.,  Aug.  12— Blende, 
basis  60  per  cent  zinc,  $38  per  ton. 
Lead,  basis  80  per  cent  lead,  $80  per 
ton.  Shipments  for  the  week:  Blende, 
598;  lead,  none.  Shipments  for  the 
year:  Blende,  10,126;  lead,  1,129  tons. 
Shipped  during  the  week  to  separating 
plants,  815  tons  blende. 

Non-Metallic  Minerals 
Barytes — Washed  crude,  92  per  cent 
BaSO.  guaranteed,  $8@$9  per  long  ton, 
f.o.b.   Georgia   points;   off-color  ground 
No.  1  grade,  $20;  No.  2  grade,  $15. 

Talc — 200  to  300  mesh,  including  con- 
tainers, $13.50@$14.75,  f.o.b.  New  York 
state  mills.  In  California,  200  mesh, 
$16@$18  per  short  ton;  300  mesh, 
$25@$30,  bags  extra  at  cost. 

Asbestos,  Bauxite,  Borax,  Chalk, 
China  Clay,  Emery,  Feldspar,  Fluor- 
spar, Fuller's  Earth,  Graphite,  Gypsum, 
Limestone,  Magnesite,  Mica,  Monazite, 
Phosphate,  Pumice,  Pyrites,  Silica, 
and  Sulphur  are  unchanged  from  the 
prices   published  Aug.  5. 

Mineral  Products 

Arsenious  Oxide  (white  arsenic) — 
8c  per  lb. 

Copper  Sulphate — Large  crystals, 
6.50c  per  lb. 

Sodium  Nitrate — $2.25@$2.65  per  100 
lb.,  ex  vessel  Atlantic  ports. 

July  exports  of  nitrate  are  in  excess 
of  those  effected  during  the  month  of 
June,  according  to  Commerce  Reports, 
and  the  fact  that  sales   of  the  nitrate 


association  for  future  delivery  subse- 
quent to  June  30  now  approximate 
500,000  tons  presages  increased  exports 
during  the  coming  months.  A  rumor 
is  current  that  Germany  is  negotiating 
for  600,000  tons  to  supply  a  shortage 
resulting  from  its  deficient  production 
of  synthetic  nitrate. 

Potassium  Sulphate  and  Sodium  Sul- 
phate are  unchanged  from  quotations 
of  Aug.  5. 

Ferro-AIloys 

Ferrocerium,  Ferrochrome,  Ferro- 
manganese,  Ferromolybdenum,  Ferro- 
silicon,  Ferrotitanium,  Ferrotungsten, 
I  erro-uranium,  and  Ferrovanadium  are 
unchanged  from  the  prices  published 
Aug.  5. 

Metal  Products 

Copper  Sheets — New  York  base, 
21c.  per  lb.;  wire,  15.50@15.75c  net. 

Nickel  Silver— 28c  per  lb.,  for  18 
per  cent  nickel  Grade  "A"  sheets. 

Yellow  Metal — Dimension  sheets, 
18.75c;  rods,  15.75c  per  lb. 

Lead  Sheets  are  unchanged  from  the 
quotations  published  in  the  Aug.  5  issue. 

Zinc  Sheets  —  7.75c.  per  lb.,  f.o.b. 
smelter. 

Refractories 

Magnesite   Brick — $56   per  net   ton. 

Magnesite  Cement  —  $35@$40  per 
ton. 

Silica  Brick — $33@$41  per  1,000, 
f.o.b.  shipping  points. 

Bauxite  Brick,  Chrome  Brick,  Chrome 
Cement,  Firebrick,  and  Zirkite  are  un- 
changed from  the  prices  appearing  in 
the  issue  of  Aug.  5. 

The  Iron  Trade 
Pittsburgh,  Aug.  15,  1922 

Production  of  steel  continues  to  de- 
cline, on  account  of  the  railroad  and 
coal  strikes.  In  four  months  of  the 
coal  strike,  April  to  July  inclusive,  there 
was  heavy  production  of  steel,  and  it  is 
probable  that  some  stocks  have  accumu- 
lated in  buyers'  hands. 

Mills  as  a  rule  are  very  well  filled 
with  business  and  will  have  little  steel 
to  sell  for  delivery  in  the  remainder  of 
the  year.  Basis  prices,  apart  from 
prices  asked  for  early  deliveries,  con- 
tinue to  rise  and  are  approaching  if 
they  have  not  reached  a  level  too  high 
to  be  sustained  when  ordinary  com- 
petitive conditions  between  mills  are 
restored.  Bars,  shapes  and  plates  are 
at  a  minimum  of  1.80c,  an  advance  of 
$2  a  ton  in  the  week  and  of  $4  a  ton 
within  thirty  days.  The  3.15c.  basis  on 
sheets  has  become  nominal,  sales  being 
usually  at  3.30c  or  3.40c 

Pig  Iron — There  is  only  a  prompt 
market,  which  has  advanced  about  $1  in 
the  week,  last  sales  of  bessemer  being 
at  $27,  of  foundry  at  $28,  of  malleable 
at  $29,  and  of  basic  at  $25.50,  all  at 
Valley  furnaces,  with  $1.77  freight  to 
Pittsburgh. 

Connellsville  Coke — The  current  turn- 
over is  light.  Furnace,  $14@$14.50; 
foundry,  $15@$15.50. 
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Use  of  Lead  Is  Increasing 


Manufacturers'  Demand  for  Metal  Continues  Strong  and  Indicates  Return  to  Normal 
Industrial  Conditions — Production  Gradually  Increasing  in  Rocky- 
Mountains — Statistical  Position  Excellent 


By  Felix  Edgar  Wormser 

Assistant   Editor,  Engineering  and  Mining  Journal-Press 


THE  PRICE  OF  LEAD  is  high  because  a  strong 
demand  exists  for  that  metal.  Practically  all  lead- 
mining  companies  report  heavier  sales  of  lead  this 
year  than  last.  One  of  them,  to  illustrate  this  point,  has 
kindly  supplied  the  interesting  information  given  below. 
This  company  is  one  of  the  largest  lead  producers  in  the 
United  States — in  the  world,  for  that  matter.  From  a 
record  of  lead  deliveries  of  the  company  for  the  first  six 
months  of  1922  it  appears  that  compared  with  1921  the 
following  changes  have  taken  place: 

Change  in  Volume 
Manufacturers  of  Deliveries 

White  lead  No  change 

Mixed  metals  Increased  45  per  cent 

Ammunition  Increased  45  to  50  per  cent 

Lead-covered  cable  Increased  65  per  cent 

Lead  pipe  and  plumbing  Increased  20  to  25  per  cent 

Foil  Increased  60  per  cent 

Retail  metal  dealers  Increased  50  per  cent 

Storage  batteries  Increased  40  per  cent 

The  spectacular  increases  in  some  consuming  branches 
may  create  misleading  conclusions  unless  the  abnormality 
of  business  conditions  in  1921  is  considered.  Last  year 
the  consumption  for  white  lead  was  normal,  and  this  state 
of  trade  has  evidently  continued  for  the  first  six  months 
of  1922.  On  the  other  hand,  many  of  the  other  lead-con- 
suming industries  were  operating  below  normal  in  1921, 
at  from  50  to  70  per  cent  of  capacity,  so  that  the  increases 
indicated  above  merely  bring  these  industries  back  to  85 
to  100  per  cent  of  normal.  Even  so,  it  is  interesting  to 
note  that  almost  the  entire  lead-consuming  trade  is  getting 
on  its  feet  again.  The  large  increase  in  foil  consumption 
bears  out  a  remark  made  many  months  ago  to  the  effect 
that  lead  foil  and  metallic  foil  in  general  are  regaining  the 
popularity  they  lost  during  the  war  when  the  use  of  substi- 
tutes was  encouraged. 

Manufacturers  Buying  Lead  to  Fill  Orders 

Consumers  are  carrying  moderate  stocks  at  their  plants 
and  only  sufficient  quantities  to  take  care  of  current  re- 
quirements. Their  purchases  of  lead  have  generally  rep- 
resented actual  sales  of  manufactured  goods.  The  monthly 
supply  of  lead  has  not  been  sufficiently  large  to  meet  this 
demand,  and  producers  have  had  to  draw  upon  reserve 
stocks,  a  step  that  only  partly  stemmed  the  rising  price  of 
the  metal.  Price  has  been  a  secondary  consideration  to 
the  industries  purchasing  the  metal.  Building  construc- 
tion and  automobile  manufacture,  two  trades  unusually 
active  at  the  present  time,  are  important  outlets  for  lead 
— one  uses  it  as  paint,  and  for  plumbing,  the  other  chiefly 
in  storage  batteries  and  bearing  metals. 

Statistically  the  position  of  lead  remains  excellent. 
Stocks  of  refined  lead  in  the  hands  of  producers  are  about 
six  weeks'  consumption,  which,  at  its  present  rate,  is  esti- 
mated at  10,000  tons  per  month  greater  than  the  present 
output.  The  high  price  of  lead,  6.76c.  per  H>.,  New  York, 
has   stimulated   production,   which 

further,     and     at  mated     at    35,000    tons 

monthly.     Announcement  ha-  b  en  made  that  the  Hercules 
and  Tamarack  and  Custer  mil 

Idaho,  have  resumed  operation        Botl         thi   (  min 
import  He  nf 

the  bonanza  silver-lead  mines  of  the  <  oeui   d'Alenes.     It  is 
splendidly  equipped   and  can   produce  about    i 
of  ore  per  year.     Its   milling-grade  ore   runs  about    10  per 
In  lead  and  ai  i  ton,  while 

the  production  of  crude  may  run  40  eirl   in   lead 

and  45  02.  in  silver.     Roughly   16,000  tons  of  crude  ore  is 
usually  shipped  annually. 


Under  a  recent  arrangement  concluded  with  the  Ameri- 
can Smelting  &  Refining  Co.  the  output  of  the  Tamarack 
and  Custer  and  the  Hercules  mines  is  to  be  smelted  at  the 
East  Helena  smelter  of  the  Smelting  company.  This 
means  the  abandonment  of  the  N'orthport  smelter,  closed 
for  several  years,  which  was  rebuilt  to  handle  the  output  of 
those  two  mines,  but  has  proved  costly  in  operation. 

Changes  in   Coeur  d'Alene   Smelting  Arrangements 

The  smelting  of  the  Coeur  d'Alene  lead-silver  ore  output 
is  now  principally  handled  by  only  two  smelters,  that  of 
the  American  Smelting  &  Refining  Co.  at  East  Helena, 
which  is  largely  dependent  upon  custom  ores  for  its  output, 
and  that  of  the  Bunker  Hill  &  Sullivan  Mining  &  Concen- 
trating Co.  at  Bradley,  Idaho.  Owing  to  an  old  contract, 
part  of  the  Bunker  Hill  mine  production  is  still  shipped 
to  the  East  Helena  smelter.  The  expiration  of  this  con- 
tract will  leave  a  void  in  that  plant  compensated  by  the 
new  contracts  with  the  Hercules  and  the  Tamarack  and 
Custer.  At  the  same  time  the  smelter  at  Bradley  will  be 
able  to  increase  its  output,  which  is  at  present  far  below 
maximum.  Mining  and  smelting  in  the  Coeur  d'Alenes  in 
the  past  has  been  characterized  by  an  unfortunately  large 
amount  of  litigation  both  among  the  various  companies  and 
within  the  various  units  operating  there.  This  has  natu- 
rally retarded  the  most  efficient  and  steady  development  of 
the  district. 

The  Bunker  Hill  output  is  now  being  sold  under  a  new 
contract  by  the  St.  Joseph  Lead  Co.,  and  although  this 
arrangement  increases  the  variety  and  amount  of  metal 
for  sale  by  the  St.  Joseph  Co.,  that  producer,  contrary  to 
some  recently  published  statements,  still  ranks  below  the 
American  Smelting  &  Refining  Co.  in  point  of  tonnage.  In 
1921  the  American  Smelting  &  Refining  Co.  produced  207,- 
612  tons,  St.  Joseph  Lead  Co.  70,948  tons,  and  Bunker  Hill 
42,000  tons.  The  lead  production  of  the  entire  country  last 
year  amounted  to  457,000  tons  from  all  sources. 

Although  an  active  consuming  demand  is  at  heart  re- 
sponsible for  the  rise  in  the  price  of  lead,  the  high  protec- 
tion which  the  market  will  probably  be  given  under  the 
new  tariff  law  may  have  been  discounted  and  reflected 
in  the  advance.  The  tariff  should  assure  producers  of 
being  able  to  retain  a  good  measure  of  the  gain  in  price. 

Lead  Price  Reasonable 

It  is  noteworthy  that  the  lead  market  has  advanced 
slowly  in  price,  with  the  possible  exception  of  the  advance 
in  April.  Several  times  during  the  rise  it  would  have 
been  an  easy  matter  for  producers  to  have  demanded  even 
higher  prices  for  their  product,  but  it  is  characteristic  of 
the  method  in  which  lead  is  sold  to  make  only  small  changes 
in  price  and  then  only  after  .ireful  consideration  of  the 
position  of  the  metal  and  the  ability  Of  the  market  to  stand 
an  increase.  The  market  i  rarely,  if  ever,  on  a  basis  on 
which  only  one  or  two  producers  are  willing  to  trade. 

At  6.75c.  per  lb.  New  York,  lead  may  seem  undo!; 
pensive  in  comparison  with  a  pre-war  five-year  average  of 
4.40c,  but  as  the  average  commodity  price  level  is  still  "iO 
to  70  per  cent  above  th<  pri  war  period,  lead  is  selling 
only  at  an  eminently  fair  rate.  The  outlook  is  excellent 
for  a  continuation  of  the  market  at  the  present  level  or 
in  buying  of  foreign  lead  has  been  heavy, 
and  Mexican  lead  has  had  a  splendid  market  open  to 
it  abroad.  Production  the  world  over  is  increasing,  but 
not  rapidly  enough  to  affect  price)  \  labor  shortage  is 
not  only  hampering  operations  in  the  t'nited  States  but  in 
other   countries   as   well. 
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The  Plymouth  Consolidated  Gold  Mines,  Ltd. 

Gold:  California 

A  report  of  operations  of  the  Plymouth  Consolidated 
Gold  Mines,  Ltd.,  for  1921  shows  a  loss  of  £16,203  6s.  7d. 
Profit  and  loss  account  follows: 

To  working  expenses,  California  £  s.      d.            £             s.      d 

Development 15,821  14       4 

Mining .  71,389       6 

Muling 17,893  II 

Realization  of  bullion  and  concentrates.  7,447       9 

Maintenance  and  general  expenses 6,412       3 


General  expenses,  London 

American  taxes 

Difference  on  exchange 


By  sales  of  bullion  and  concentrate 

Rents 

Interest 

Transfer  fees 

Balance,  loss  carried  down 


118.964  5  2 

1.692  19  7 

1,546  15  7 

789  10  7 

£122,993  10  II 

£  s.  d. 

111.721  4  8 

431  II  8 

734  0  8 

7  10  0 

10.099  3  II 

£122,993  10  II 


To  balance,  brought  down    . 

Depreciation  of  machinery,  plant,  buildings, 

etc 

Depreciation  of  investments 

Income  tax 2,186 

Corporation  profits  tax 265 


By    balance,    brought    forward    from    last 

account 

Balance,  carried  forward 


£16,842        I      II 


£16,842 

Balance  sheet  as  of  Dec.  31,   1921,  is  as  follows: 

Liabilities 

£         s.      d.  £ 

Share  Capital 

Authorized  240.000  shares  of  £1  each...     240,000       0       0 
Issued  240,000  shares  of  £1  each  fully 

paid . —     —        240,000 

Sundry  creditors 22,522 

(for  outstanding  dividends) 8 


Property  account  as  at  Dec.  31,  1920. 

Machinery,  plant,  buildings,  etc. 

As  at  Dec.  31,  1920 12.000 

Additions  during  the  year 2,885 

14.885 
Less  depreciation 2,000 

Office  furniture  at  mine 

Stores  on  hand   

Investments,  at  cost,  less  depreciation  war 
loan,  etc 

Sundry  debtors  and  insurance  unexpired.  . 

Cash  at  bank  and  in  hand 

London 872 

California 1,502 

Profit  and  loss  account 


£262,530       7      10 


12,885 

52 

15,243 


£262,530       7      10 

Total  tonnage  milled  during  the  year  was  102,000  tons 
yielding  25,940.46  oz.  of  gold  and  6,701.11  oz.  of  silver. 
Extraction  was  88.95  per  cent.  Total  cost  per  ton  milled 
was  23s.  3.91d. 

Chief  Consolidated  Mining  Co. 

Silver,  lead;   Utah 

A  report  of  operations  of  the  Chief  Consolidated  Mining 
Co.  for  the  first  quarter  of  1922  shows  a  net  profit  of 
5190,087.06  after  payment  of  all  charges.  The  total  ship- 
ments of  ore  were  25,628  dry  tons  yielding,  after  smelting, 
transportation  and  sampling  charges,  $766,909.81.  Metal 
contents  were  1,061  oz.  gold,  1,055,893  oz.  silver,  3,777,984 
lb.  lead  and  8,434  lb.  copper. 


Oroville  Dredging  Co.,  Ltd. 

Gold;  Colombia 

A  report  of  operations  of  the  Oroville  Dredging  Co.,  Ltd., 
for  the  year  ended  Sept.  30,  1921,  states  that  the  liquidation 
of  the  American  Oroville  Co.  has  now  been  completed. 

On  the  assets  side  of  the  balance  sheet  the  125,993  ordi- 
nary shares  of  10s.  each,  fully  paid,  in  Nechi  Mines  (Colom- 
bia), Ltd.,  and  255,000  ordinary  shares  of  Colombian  Cor- 
poration, Ltd.,  shown  in  the  last  report,  are  still  held.  The 
company's  total  holding  of  shares  of  £1  each,  fully  paid, 
in  Pato  Mines  (Colombia),  Ltd.,  has  been  increased  to 
89,227. 

During  the  year  dividends  were  received  from  the  com- 
pany's holding  of  shares  in  Nechi  Mines  (Colombia),  Ltd., 
amounting  to  £62,996  10s.,  and  in  Pato  Mines  (Colombia), 
Ltd.,  to  £93,616  5s.,  the  other  credits  in  the  profit  and  loss 
account  amounting  to  £1,449  13s.  Id.  From  the  total  credits 
of  £158,062  8s.  Id.,  after  debiting  all  charges  in  London, 
the  balance  to  credit  of  profit  and  loss  account  for  the  year 
is  £144,785  4s.  3d.,  compared  with  £111,829  5s.  lOd.  for  the 
previous  year.  Adding  to  this  amount  the  credit  balance 
from  last  year  of  £42,797  13s.  9d.,  a  total  is  shown  of 
£187,582  18s.  Deducting  from  this  four  dividends  of  9d. 
per  share  on  Dec.  30,  1920,  March  31,  June  30,  and  Sept. 
30,  1921,  and  one  of  Is.  per  share  on  July  27,  1921, 
amounting  to  £137,307  12s.  0d.,  a  balance  of  £50,275  6s.  9d. 
remained  to  the  credit  of  profit  and  loss  account  as  at  Sept. 
30,  1921,  subject  to  excess  profits  duty  (if  any)  and  corpora- 
tion profits  tax. 

In  his  annual  report  of  field  operations  to  Sept.  30,  1921, 
the  general  manager  of  the  Pato  company,  W.  A.  Priehardi 
states  that  1,555,937  cu.yd.  was  dredged,  as  compared  with 
1,437,600  for  the  previous  year,  the  gross  value  of  the  gold 
recovered  being  $608,511,  averaging  39.1c.  per  cu.yd.,  with 
an  average  depth  of  gravel  dredged  of  33.1  ft.,  against 
$526,267,  averaging  36.6c.  for  the  previous  year,  with  an 
average  depth  of  29.2  ft.  The  field  cost  for  the  year  aver- 
aged 11.33c.  per  cu.yd.,  as  compared  with  8.92c.  for  the 
previous  year. 

It  is  reported  that  2,628,684  cu.yd.  was  dredged  from 
the  Nechi  company's  ground  during  the  year,  as  compared 
with  2,135,084  for  the  previous  year,  the  gross  value  of 
the  gold  recovered  being  $653,088,  averaging  24.8c.  per 
cu.yd.  with  an  average  depth  of  gravel  dredged  of  43  9  ft 
against  $815,188  averaging  38.2c.  for  the  previous  year 
with  an  average  depth  of  50.8  ft.  The  field  cost  averaged 
6.40c.  per  cu.yd.,  as  compared  with  7.14c.  for  the  previous 
year.  With  the  addition  of  the  £1,000  per  month  rental  to 
the  Pato  company  for  the  use  of  its  plant,  and  the  propor- 
tion of  management  expense  charged  to  the  Nechi  com- 
pany's account  in  the  London  books,  plus  depreciation  the 
total  operating  cost  for  the  financial  year  to  Sept.  30,  1921, 
amounts  to  10.03c.  per  cu.yd.,  compared  with  11.71c.  for  the 
previous  year. 

New  Jersey  Zinc  Co. 

A  statement  of  operations  of  the  New  Jersey  Zinc  Co. 
for  the  quarter  ended  June  30,  1922,  follows  : 
Income    (including    dividends    from    subsidiary    com- 
panies)  after  deductions  for  expenses,  taxes,  main- 
tenance, repairs,  betterments,  depreciation  and  con- 
tingencies      $1,637,161.11! 

Deduct  interest  on  first  mortgage  bonds 40,000.00 

Net  income    $1,597,161.16 

Deduct: 

Interest   on    stock   subscriptions $10,516.13 

Dividend    2    per   cent,    payable   Aug.    10. 

1922     964,706.00      975.222.13 

Surplus  for  the  quarter   $621,939.03 
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NEW  MACHINERY 
AND  INVENTIONS 


The  Wood  Gravity  Classifier 
Higher     Efficiency     and     Lower     Cost 
Claimed — Agitation  Obtained  by 
Flow  of  Feed— Settling  Ca- 
pacity Adjusted  Auto- 
matically 

The  Wood  gravity  classifier  is  a  ma- 
chine designed  to  separate  sand  par- 
ticles in  water  according  to  the  size  of 
the  particle.  The  classifying  action 
is  obtained  by  the  free  settling  of  the 
coarser  particles  in  a  chamber  of  con- 
stant capacity  and  the  overflow  of  the 
finer  particles.  This  chamber  is 
formed  by  the  upper  part  of  a  hopper 
or  cone  into  which  the  pulp  to  be 
classified  is  constantly  fed.  The  lower 
part  of  this  hopper  is  occupied  by  the 
bed  made  up  of  the  coarser  sand  par- 
ticles as  they  settle.  This  bed  of  coarse 
sand,  the  oversize  of  the  operation,  is 
drawn  off  through  a  valve  in  the  vor- 


The  particles  large  enough  to  settle 
into  this  bed  are  drawn  off  from  the 
bottom  by  one  means  or  another.  The 
sizes  of  the  products  depend  on  the 
settling  capacity  of  this  chamber,  or 
on  the  amount  of  time  they  have  in 
which  to  settle  to  the  bed  before  they 
are  drawn  off  in  the  overflow.  The  uni- 
formity of  the  products  depends  on  the 
uniformity  of  the  agitation  in  this 
chamber.  In  the  Wood  gravity  classi- 
fier the  adjustment  and  maintainance 
of  this  settling  capacity  is  simple,  posi- 
tive, and  automatic.  The  agitation,  ob- 
tained by  the  flow  of  feed  into  the 
hopper,  is  far  more  uniform  than  in 
the  ordinary  mechanical  classifiers  in 
which  part  of  the  water  in  the  settling 
chamber  is  comparatively  quiet. 

The  Wood  classifier,  it  is  claimed, 
can  be  used  for  any  classifying  oper- 
ation within  the  range  of  hydraulic 
classifying  or  mechanical-hydraulic 
classifying.  When  it  is  used  for  ball- 
mill  oversize  return,  for  concentrating- 
table  feed  classification,  for  dewatering 
tailings  before  stacking  or  conveying 
them,  for  removing  colloids  or  slimes, 
for    thickening   or   regulating   flotation 


Overflow  lip 


D>  tails  of  Wood  gravity  classifier. — 1.  Sheet  iron  hopper.  2.  Angle 
iron  rim.  3.  Overflow  Up.  4.  Supporting  arm.  5.  Lever.  6.  Sup- 
porting link.  7.  Arm  cross  -  member.  8.  Lever  cross  -  member. 
9.  Lever  fulcrum.  10.  Valve  rod.  11.  Valve  rod  pivot.  12.  Lower 
valve  rod  pivot.  13.  Valve  lever.  14.  Valve  lever  pivot.  15.  Valve. 
16.  Bottom  plate.  17.  Counter  balance  weights.  18.  Counter  bal- 
ance weight  rod. 


tex  of  the  cone  or  hopper,  which  valve 
is  automatically  operated  by  any  varia- 
tion of  the  weight  in  the  hopper  in  the 
following  manner: 

The  entire  weight  of  the  hopper  and 
its  contents  is  carried  on  two  levers 
so  arranged  that  they  form  a  scale  on 
which  the  contents  of  the  hopper  is 
constantly  being  weighed.  These  levers 
are  counter-balanced  with  adjustable 
weights  to  hold  any  required  amount 
of  bed  in  the  hopper.  The  end  of 
each  lever  has  bearing  on  a  rod  con- 
nected with  a  third  lever  at  the  bot- 
tom of  the  hopper,  on  which  lever  is 
mounted  the  oversize  discharge  valve. 
These  levers  are  simply  arranged  so 
that  an  increase  in  weight  in  the  hop- 
per opens  the  valve  and  a  decrease  in 
weight  closes  it. 

The  principle  of  this  classifier  can 
be  compared  directly  with  that  of  me- 
chanically operated  classifiers.  They 
all  have  a  settling  chamber  from  which 
the  particles  too  small  to  settle  to  the 
bed   overflow  with   most   of  the  water. 


feed  or  for  removing  coarse  sand  from 
Dorr  thickener  feed,  the  most  satis- 
factory results  are  obtained.  The 
classifier  can  be  built  in  any  practical 
shape  to  suit  particular  needs.  It  can 
be  built  small  enough  for  laboratory 
use  or  large  enough  to  offer  several 
thousand  square  feet  of  surface.  It 
has  a  large  range  and  capacity. 

Little  information  of  general  inter- 
est can  be  given  on  classifying  effi- 
ciency without  many  figures,  because 
of  the  large  variety  of  conditions  and 
requirements.  However,  the  inventor 
will  gladly  furnish  the  results  of  tests 
already  made  on  similar  operations  or 
careful  estimates  on  what  could  be  done 
in  other  cases.  An  efficiency  of  from 
70  per  cent  to  90  per  cent  has  been 
obtained  on  a  variety  of  operations. 

The  dewatering  ability  of  this  ma- 
chine depends  on  the  per  cent  of  voids 
in  a  bed  of  any  particular  material 
under  the  pressure  of  as  many  feet  as 
the  hopper  is  deep.  This  varies  with 
the  nature  of  the  oversize  product  and 


Supporting  arm 
Suspension  and   Lever   Mechanic 

Sheet-iron  hopper 


Steel  roller 
race- 
Roller  bearing. 

BH   ■St"1 

\  ntsharr 


•     'Steel  roller 
\  race 

Roller  bearing 


the  size  of  the  hopper,  but  it  is  safe 
to  say  that  the  moisture  content  of  the 
oversize  product  in  all  cases  would  be 
between  25  per  cent  and  40  per  cent. 

Two  advantages  are  claimed  for  the 
Wood  classifier  over  other  classifiers, 
namely,  higher  efficiency  and  lower  cost. 
The  efficiency  attained  by  the  principle 
of  the  machine  is  maintained  by  the 
mechanical  details.  Its  action  is  said 
to  be  almost  frictionless,  as  the  weight 
is  supported  on  four  knife-edges  and 
the  other  moving  parts  have  lubricated 
bearings,  with  roller  bearings  where 
there  is  the  most  motion.  The  lever 
cross-members  are  welded  into  the 
levers  making  two  rigid,  U-shaped 
pieces  which  cannot  get  out  of  line. 
The  levers  on  one  side  of  the  machine 
are  short  and  do  not  connect.  On 
large  machines  these  levers  carry  part 
of  the  counter-balance  weight  to  re- 
lieve the  torsion  in  the  lever  cross- 
member.  The  levers  on  the  other  side 
of  the  hopper  overlap  and  are  con- 
nected by  a  pin  fastened  firmly  into 
one  lever  and  extending  through  a  slot 
in  the  other  lever.  The  counterbalance 
weights  on  these  levers  are  readily 
moved  along  the  lever  to  change  the 
amount  of  bed  carried  in  the  hopper 
when  desirable. 

The  entire  valve  consists  of  the 
valve  lever,  the  valve  and  the  valve 
seat.  The  valve  and  the  valve  seat 
are  cast  of  hard  iron  to  resist  the 
abrasion  of  the  coarse  sand.  The  valve 
is  so  designed  that  the  valve  proper 
seats  with  its  axis  at  right  angles  to 
the  plane  of  the  valve  seat,  and  opens 
on  an  arc,  the  tangent  of  which  is  at 
right  angles  to  the  valve  seat.  This 
arrangement  insures  an  annular  open- 
ing of  as  near  the  same  width  on  each 
side  at  all  times  as  is  possible.  An- 
other feature  of  the  valve  lever  is  the 
location  of  the  end  bearing  below  the 
level  of  the  pivot  bearing,  thus  slightly 
increasing  the  leverage  of  this  end  of 
the   lever  to  counteract  the  impact   of 
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Main   level   station   at  the  Negaunee   mine  of   the   Cleveland-Cliffs   Iron  Co., 

Negaunee,  Mich.   The  65-cu.ft.  cars  shown  at  the  left  are  of  Lake  Shore  Engine 

Works,  Marquette,  Mich.,  manufacture 


the    stream    on    the    valve    when    it    is 
open. 

The  simplicity  of  the  machine  is  ap- 
parent. Such  repairs  as  are  necessary 
are  easily  and  quickly  made.  It  re- 
quires almost  no  attention  from  the 
operator.  Its  adjustment  does  not  have 
to  be  changed  in  starting  up  or  shut- 
ting down. 

The  first  cost  of  the  Wood  classifier 
can  be  stated  accurately  only  on  the 
estimation  of  the  particular  machine 
required.  The  cost  of  installation  is 
low.  The  fulcrum  bars  can  either  rest 
on  timbers  or  be  suspended  from  tim- 
bers  above  by  means   of  eye-bolts. 

It  is  claimed  that  the  cost  of  op- 
eration is  small.  For  installations 
where  the  material  handled  is  coarse, 
hard  and  sharp,  the  hopper  is  provided 
with  holes  for  fastening  the  liners. 
In  a  machine  handling  forty-five  tons 
per  hour  of  minus  8-in.  flint  a  set  of 
No.  12  sheet-iron  liners  will  handle 
about  400,000  tons  of  material.  The 
hard-iron  valve  and  valve  seat  will 
handle  upward  of  35,000  tons  of  ma- 
terial before  they  need  to  be  replaced. 
The  valve  lever  is  protected  from  wear 
by  a  sheet-iron   clip   slipped   over  it. 

No  new  principle  is  claimed  for  this 
machine.  Its  features,  as  claimed  by 
the  inventor,  may  be  summarized  as 
follows:  Its  sharp  line  of  separation; 
uniformity  of  products;  ease  of  adjust- 
ment to  produce  different  products; 
automatic  response  to  varying  loads  of 
sand;  lack  of  response  to  varying  loads 
of  sand;  lack  of  response  to  varying 
(  water;  lack  of  attent  on  required 
from  operators;  simplicity  and  duiabil 
ity  of  wearing  parts;  lack  of  power 
requirements;  accessibility  and  ease  of 
replacing  worn  parts;  simple. 
and  semi-rigid  ronsr.niction.  and  rare 
ful   design   and  accurate   workmanship. 

Recently  the  Premier.  Beaver,  Big 
Elk,  Vantage,  Woodchuck  and  Em  pin- 
Development  companies  in  the  Joplin 
Miami  tine-lead  district  have  Installed 
one  or  more  of  these  classifiers.  The 
inventor  is  Charles  E.  Wood,  milling 
engineer,   of   Baxl'-r    Springs     K  in. 


CONSTRUCTION  NEWS 


Chief  Consolidated  Planning  Im- 
provements at  No.  1  Shaft 

The  Chief  Consolidated  Mining  Co., 
Eureka,  Utah,  is  planning  improve- 
ments at  its  No.  1  shaft  whereby  a 
large  tonnage  can  be  more  rapidly  and 
economically  handled  at  the  surface. 
The  head  frame  will  be  carried  up 
about  24  ft.  and  a  rotary  tipple  in- 
stalled for  unloading  the  mine  cars. 
Under  the  new  system,  mine  cars  car- 
rying waste,  upon  arrival  at  the  sur- 
face, will  be  emptied  into  a  large  car 
of  6-ton  capacity  and  immediately  re- 
leased, whereas  at  present  there  are 
always  a  large  number  of  the  cars  on 
the  surface.  The  collar  of  the  shaft 
will  be  raised  a  few  feet  and  trackage 
so  arranged  that  the  mine  cars  loaded 
with  ore  will  run  by  gravity  to  the 
bins  where  rapid  dumping  apparatus 
will  be  installed.  The  cars  will  return 
to  the  shaft  on  an  inclined  track  and 
will  be  lifted  to  the  loading  point  for 
the  cage  by  an  especially  constructed 
elevator. 


Arizona  Standard  Copper  Co. 
Builds  Leaching  Plant 

Progress  is  reported  in  assembling 
the  machinery  for  a  300-ton  leaching 
plant  on  the  property  of  the  Arizona 
Standard  Copper  Co.,  fourteen  miles 
east  of  Parker,  Ariz.  It  is  claimed 
that  on  the  property  has  been  developed 
20,000,000  tons  of  3  per  cent  carbonate 
or  oxide  ore.  Precipitation  at  first  is 
to  be  on  scrap  iron,  with  plans  made 
for  electrolytic  vats,  as  at  Ajo.  On  the 
ground  now  are  the  power  plant, 
crusher,  and  ball  mill.  The  company 
was  founded  by  T.  J.  Carrigan,  now 
deceased.  His  son,  W.  E.  Carrigan,  is 
manager.  Among  the  directors  of  the 
Standard  Copper  Co.  are  S.  S.  Wold, 
who  is  president  of  the  Tom  Reed 
Gold   Mining  Co. 


Joplin  District  Will  Have  New 
350-Ton  Concentrator 

The  Interstate  Zinc-Lead  Corpora- 
tion is  preparing  to  erect  a  350-ton  con- 
centrator  on  its  lease  near  Crestline, 
Kan.,  about  fourteen  miles  northwest 
of  Joplin,  Mo.  It  has  purchased  the 
Red  Rose  mill,  in  the  Picher  region,  and 
will    use    most    of   the    material   from    it. 

Actual  cor  traction  will  begin  soon,    V 
M    Gaines,  of  Picner,  Okla.,  is  general 

manager. 

Silver  Crown  Planning 
Small  Mill 

The  Silver  Crown  Mining  Co.,  whose 
property  is  in  the  Lardeau  district, 
British  Columbia,  near  Trout  Lake,  is 
planning  a  60-ton  mill  on  the  Foggy 
Day  group,  which  is  near  the  Silver 
Cup  mine.  Trial  shipments  which  the 
Company  lia<  made  to  the  Trail  smelter 
have  shown  returns  of  $82  per  ton  in 
gold. 


Seneca  Copper  Co.  Is  Constructing 

New  Surface  Plant  at 

Gratiot  Shaft 

The  Seneca  Copper  Co.,  whose  prop- 
erty is  near  Mohawk,  Mich.,  is  drift- 
ing north  from  the  thirteenth  level, 
Gratiot  No.  2  shaft.  It  also  has  the  in- 
tention to  drift  south  at  the  eleventh 
level.  The  ground  between  these  two 
levels  was  unusually  rich  in  a  raise 
from  the  thirteenth.  Good  progress  is 
being  made  with  construction  of  the 
surface  plant  at  the  Gratiot  shaft.  The 
new  hoist  is  being  assembled  and  the 
installation  of  the  new  compressor  will 
start  soon.  Three  miles  of  railroad  to 
connect  with  the  Mineral  Range  line 
will  be  built  this  summer. 


Hanna  Ore  Co.  to  Erect  Buildings 
at  Buhl.  Minn. 

The  M.  A.  Hanna  Ore  Co.,  Hibbing, 
Minn.,  is  clearing  a  tract  of  land  on 
the  outskirts  of  the  village  of  Buhl, 
Minn.,  to  erect  shop  buildings  to  serve 
the  Wabigon  No.  1  open  pit.  The  shops 
are  to  be  for  general  repair  work,  in- 
cluding a  machine,  blacksmith,  car- 
penter shop  and  a  warehouse.  The 
building  program  further  includes  a 
coal  dock  and  water  tank  to  serve  the 
engines  for  the  pit  and  four  dwellings 
Which  are  to  be  built  for  the  use  of 
employ 


Selkirk  Mining  Co.  Reported 
to  Be  Building  Mill 

Frank  Phillips,  superintendent  of  ;lie 
Selkirk  Mining  Co.,  at  Rice  Lake,  near 
Lake  Winnipeg,  Manitoba,  has  been 
visiting  British  Columbia  to  obtain  a 
number  of  practical  miners  for  work 
on  this  property.  The  Selkirk  mine,  he 
says,  is  being  actively  developed  and 
a  n.-u  mil]  is  under  construction.  Work 
is  being  done  on  a  large  new  body  of 
milling  ore,  which  will  average  about 
$11   a   ton. 
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Radioactivity  and  Time 

HELIUM  is  a  gaseous  element  which  is  formed  as 
a  stable  product  from  the  decay  of  uranium  and 
radium.  Besides  helium,  the  disintegration  of 
the  element  uranium  also  produces  lead.  This  disin- 
tegration, which  is  constantly  taking  place  in  radioac- 
tive minerals,  has  been  measured  by  experiment  and 
with  considerable  accuracy  by  physicists.  The  gaseous 
product,  helium,  is,  of  course,  evolved,  but  the  non- 
volatile product,  lead,  remains  with  the  uranium  metal. 
Therefore,  by  ascertaining,  through  chemical  analyses, 
the  ratio  of  uranium  to  lead  in  any  uranium  mineral, 
a  calculation  is  possible  as  to  the  age  of  that  mineral, 
or  the  lapse  of  time  since  it  was  formed. 

Uranium  minerals  (like  other  minerals)  have  been 
formed  at  many  stages  of  the  earth's  history,  and  the 
geologic  period  at  which  each  deposit  was  formed  is 
generally  ascertainable  by  the  relation  of  the  deposits, 
directly  or  indirectly,  to  some  fossiliferous  stratum 
whose  organic  remains  register  a  certain  stage  in  the 
geologic  column — a  certain  division  of  the  evolution  of 
life — which  is  the  basis  of  our  division  of  the  past  into 
geologic  periods.  Uranium  minerals  all  over  the  world, 
belonging  to  these  various  stages — formed  at  one  or  the 
other  of  these  periods — have  been  analyzed,  and  the 
ratio  of  lead  has  been  found  to  be  fairly  constant  in 
those  minerals  taken  from  the  same  geologic  horizon  in 
different  parts  of  the  world.  Thus  the  ages  in  years  of 
the  different  strata  have  been  computed,  dating  them 
back  to  various  remote  periods,  as  described  in  a 
previous  editorial,  with  a  maximum  of  one  and  a  half 
billion  years  for  a  certain  stage  of  the  Archaean,  oldest 
and  vastest  of  geologic  divisions — the  prehistoric  era  of 
geology.  The  time  scale  thus  obtained  seems  to  fit  in 
admirably  with  the  rougher  estimates  of  time  required 
by  other  geologic  processes,  such  as  erosion  and 
sedimentation  and  even  such  operations  as  faulting  and 
ore  deposition. 

The  change  from  uranium  to  lead  and  helium  is  a 
change  from  one  element  into  two  other  elements.  It  is 
transmutation,  formerly  thought  impossible:  it  shows 
that  an  element  is  not  absolutely  elementary. 

Is  this,  then,  the  origin  of  lead  and  helium  in  general? 
Lead  occurs  in  relatively  enormous  quantities,  and 
helium  occurs  in  sufficient  volume  so  that  it  is  being 
collected  and  used  for  war  balloons  by  the  United  States 
Government,  and  also  in  Canada;  but  both  uranium  and 
to  a  far  greater  degree  radium  are  very  rare.  Lead  de- 
posits occur  as  one  of  a  normal  series  of  deposits,  closely 
associated  with  zinc  and  also  with  copper  and  silver: 
lead  is  thus  mainly  the  result  of  the  selective  concentra- 
tion ("differentiation")  of  igneous  magmas,  with  no 
known  connection  with  radioactivity.  Helium  occurs 
mixed  in  various  degrees  with  "natural  gas,"  acting 
thus  as  an  adulterant  to  the  combustible  gas  which  is 
considered  by  geologists  to  be  of  organic  origin  That 
the  helium  is  also  of  organic  origin  is  improbable:  it  is 


probably  of  deep-earth  (telluric)  origin — hence  mag- 
matic.  That  much  we  may  believe:  and  that  its  com- 
bination with  organic  "natural  gas"  is  a  mechanical 
mingling.  If  lead  and  helium,  then — both  magmatic — 
are  due  to  radioactivity,  we  shall  have  to  go  back  of  the 
igneous  magmas  as  we  know  them — immensely  back  as 
to  time,  and  down  into  the  unknown  earth's  depths  as  a 
point  of  origin. 


Mining  and  Metallurgical  Progress 
and  How  It  Is  Promoted 

THE  PRACTICE  of  mining  and  metallurgy  is, 
generally  speaking,  probably  further  advanced  on 
this  continent,  and  in  other  countries  where  the 
work  has  been  managed  by  North  American  engineers, 
than  anywhere  else.  The  principal  reason  for  this  is  not 
that  Americans  and  Canadians  are  more  clever  in  this 
work  than  are  the  technical  men  of  other  nationalities; 
it  is  that  they  are  not  so  secretive;  they  are  willing  to 
talk  things  over  with  competitors;  to  share  ideas;  to 
give  and  take,  that  all  may  prosper. 

Travelers  abroad,  reputable  engineers  too,  tell  us  that 
it  is  almost  necessary  to  have  a  special  meeting  of  the 
board  of  directors  to  be  admitted  to  most  metallurgical 
plants,  even  where  the  process  is  not  a  so-called  secret 
one.  The  procedure  employed  is  closely  guarded,  and 
nothing  is  willingly  allowed  to  leak  out  that  would  be  of 
any  possible  benefit  to  a  competitor. 

One  of  the  editorial  staff  has  recently  returned  from 
a  trip  of  several  weeks  in  which  he  visited  many  opera- 
tions, including  the  gold,  silver,  and  nickel  plants  in 
Ontario,  the  copper  plants  in  Michigan,  the  zinc  smelters 
in  Illinois,  and  the  lead  refineries  near  Chicago.  Every- 
where he  was  welcome ;  at  only  four  out  of  about  thirty 
properties  visited  was  there  even  any  objection  to  the 
taking  of  photographs.  In  most  instances  he  was 
allowed  to  wander  about  the  mill  or  smelter  at  will,  if 
he  chose,  though  an  intelligent  first  inspection  naturally 
requires  a  guide.  In  many  plants,  not  even  a  pass  was 
needed. 

It  was  interesting  to  observe  that  the  secretive  spirit 
is  dying,  though  dying  hard,  in  the  zinc-smelting  in- 
dustry, in  which  there  has  been  less  progress  probably 
than  in  the  metallurgy  of  any  of  the  other  common 
metals.  In  one  zinc  smelter,  for  instance,  though  the 
editor  in  question  was  allowed  to  go  through  the  plant, 
he  had  a  feeling  that  he  was  an  intruder;  his  guide  was 
an  individual  who  did  not  know  so  much  as  he  did 
about  the  machinery  and  process,  and  he  was  introduced 
to  none  of  the  operatives.  He  was  cautioned  against 
publishing  any  of  the  information  that  he  got,  which 
was  precious  little.  The  manager  told  him  that  he  had 
not  been  in  the  neighboring  plant  of  another  company 
in  thirty  years:  and  yet  this  was  not  because  of  any 
personal  animosity  or  because  any  secret  processes  were 
being  used;  it  was  simply  because  he  has  not  yet  seen 
fit  to  adopt  the  policy  of  co-operation. 
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Of  course,  our  representative  learned  many  things 
which  will  be  held  absolutely  confidential  until  the  time 
comes  for  their  release.  An  engineer  who  is  developing 
a  new  method  naturally  does  not  care  to  have  his  ideas 
seized  upon  by  others  before  he  has  had  a  chance  to 
work  them  out  himself  and  obtain  public  credit  for 
them.  Then,  too,  there  is  the  case  of  the  plant  which 
is  doing  something  in  an  entirely  different  way  from 
any  one  else.  The  manager  may  then  feel  that  the 
release  of  information  would  be  of  benefit  to  others  from 
whom  he,  himself,  could  gain  little  or  nothing.  The 
important  idea  in  all  this  is  that  of  reciprocity. 

For  you  who  have  given  us  your  time  and  admitted 
us  to  your  plants,  we  hope  to  publish  a  better  paper; 
and  should  you  come  to  New  York  we  can  assure  you 
that  the  atmosphere  in  this  office  is  not  icy;  we  shall 
be  glad  to  see  you,  to  hold  your  mail  if  you  wish,  to 
tell  you  what  shows  are  worth  seeing,  or  even  buy  the 
tickets  in  advance,  and  to  do  anything  else  that  you 
have  a  right  to  expect  from  friends. 


Denver's  Victory 

IF  YOU  WILL  SCRUTINIZE  one  of  Messrs.  Rand 
McNally's    pictures    of    the    western    half    of    the 
United  States  you  will  note  two  main  arteries  of 
traffic  connecting  the  Mississippi  valley  with  San  Fran- 
cisco,  via  Salt  Lake   City,   Utah.     One,   of   which  the 
Union    Pacific    is    the   principal    link,    passes   through 
Cheyenne,  in  Wyoming;  the  other,  which  includes  the 
Denver  &  Rio  Grande,  passes  through  Pueblo,  in  Colo- 
rado.    About  midway  between  Pueblo  and  Cheyenne  is 
Denver,  the  largest  city  between  the  Missouri  River  and 
San  Francisco.     The  student  of  the  map  will  note  also 
several  rail  lines  converging  at  Denver  from  the  east, 
and  a  short  railroad  extending  westward  from  Denver, 
in  the  general  direction  of  Salt  Lake  City,  but  coming 
to   an   abrupt   halt   at   a    small   town  called   Craig,    in 
Routt  County,  Col.     Denver,  the  capital  of  what  was 
once  the  greatest  mining  region  in  the  country — for  the 
Centennial  State  long  held  that  distinction  and  Denver 
was    the   center   of   activity  —  has    suffered   grievously 
from  the  fact  that  it  was  not  on  a  great  transcontinen- 
tal railway.     Recognizing  this  handicap  twenty  years 
ago,  the  late  David  H.  Moffat,  one  of  Denver's  pioneers, 
whose  fortune  of  ten  million  had  its  start  in  the  mines 
of  Colorado,  conceived  the  idea  of  building  a  new  rail- 
road on  a  direct  route  from  Denver  to  Salt  Lake.    With 
the  true  spirit  of  the  empire  builder  that  he  was,  Moffat 
dedicated  his  wealth  and  his  energy  to  the  task  of  build- 
ing this  road.     In  addition  to  providing  the  link  that 
would  put  Denver  on  the  shortest  main  line  across  the 
continent,  the  road  would  open  a  vast  territory  in  west- 
ern  Colorado  and   eastern    Utah,   rich    in   mineral   and 
other   natural    resources   that   could   not  be  developed 
without   transportation.     In    two  counties  of  Colorado 
reliable    estimates    place    the    workable    coal    lands    as 
ling  79,000  acres  that  should  produce  more  than  two 
billion  tons  of  coal. 

Moffat  started  in  1902.  He  knew  th.it  the  job  was 
difficult  becauM  the  Continental  Divide  stretche 
great  hark  almost  across  the  state  and  imposed  unusual 
■\\i-  way  <>(  the  construction  oi  a  road  that 
would  have  reasonable  grades.  That  is  the  reason  that 
the  older  lines  had  gone  to  the  north  and  to  the  south. 
Long  and  costly  tunnels  would  be  necessary,  and  con- 
ation cost  would  be  immense,  but  from  an  engineer- 
ing standpoint  the  line  was  entirely  practicable.     Then 


an  obstacle  of  a  different  kind  interposed.  The  other 
transcontinental  companies  naturally  looked  with  dis- 
favor on  the  project,  for  the  reason  that  the  completion 
of  the  road  meant  competition.  So  powerful  was  their 
influence  in  the  financial  world  that  they  were  able  to 
prevent  the  floating  of  tiie  bonds  that  would  have  raised 
the  necessary  money.  Before  he  died,  in  1911,  however, 
Moffat  had  built  200  miles  of  road  almost  entirely  with 
his  own  resources.  Since  then  Denver,  almost  single 
handed,  has  been  striving  to  pass  legislation  that  would 
permit  the  realization  of  Moffat's  plan. 

Besides  the  competing  railroads,  various  interests  in 
the  state  thought  they  saw  disadvantages  to  themselves 
in  the  completion  of  the  line.  They  had  been  able  to 
block  Denver's  efforts  until  a  short  time  ago,  when,  at 
a  special  session,  the  Legislature  created  the  Colorado 
Tunnel  Commission,  and  provided  for  the  issue  of 
$6,720,000  in  bonds  for  the  construction  of  a  six-mile 
tunnel  through  the  backbone  of  the  Rockies.  Ultimately 
— it  will  be  a  number  of  years  at  best — the  line  will 
have  a  maximum  grade  of  2  per  cent,  and  it  will  shorten 
the  rail  distance  between  Chicago  and  San  Francisco 
by  seventy  miles.  Incidentally,  signs  that  are  unmis- 
takable point  to  a  revival  of  mining  in  territory  tribu- 
tary to  Denver.  The  depletion  of  the  exceedingly  rich 
orebodies,  together  withe  the  increase  in  smelting  and 
transportation  costs,  has  caused  the  industry  to  lan- 
guish; but  metallurgical  progress,  more  economical 
mining,  and  a  policy  of  intelligent  co-operation  on  the 
part  of  railroads  and  smelting  companies  should  make 
possible  the  successful  exploitation  of  lower-grade  ores. 
And  as  the  lean  is  being  mined  it  is  always  possible 
that  streaks  of  fat  will  be  revealed. 

Denver's  best  friend  admits  that  in  recent  years  it 
has  dropped  a  few  steps  behind  in  the  march  of  West- 
ern progress.  Though  we  realize,  as  George  Eliot  said, 
that  of  all  forms  of  human  error  "prophesy  is  the  most 
gratuitous,"  we  will  take  a  chance  and  venture  the 
prediction  that  Denver  in  a  few  years  will  regain  its 

stride! 

"•- 

Wet  and  Dry  Mining  Camps 

DEEP  DOWN  in  a  good-sized  Western  mine — 
which  is  as  definite  as  we  shall  be — a  cardboard 
sign  is  suspended  from  an  overhead  pipe  at  a 
pump  station.  On  this  card,  in  letters  large  enough  to 
be  read  at  fifty  feet,  is  the  following  inscription :  "Bring 
along  your  demijohn;  there's  plenty  of  stuff  for  all; 
we're  too  deep  for  the  Government  hounds."  No  men- 
tion is  made  of  the  stuff  available,  whether  mine-made, 
home-made,  or  imported,  but  one  reads  a  certain  amount 
of  defiance  in  the  notice,  as  if  the  author  felt  perfectly 
secure  in  his  location  far  below  the  surface.  And  well 
he  might.  One  could  picture  Ciovernment  agents  snoop- 
ing behind  drifts,  old  stupes,  and  the  numerous  other 
hiding  places  familiar  to  the  miner,  searching  for  the 
Stuff.  Kvidently  the  mine  management  countenanced 
this  activity  on  the  part  of  several  of  the  crew  and  be- 
lieved in  allowing  them  to  have  their  little  fun.  Per- 
haps they  felt  that  their  miners  should  be  classed  with 
those  of  the  early  days  who  somehow  are  always  as- 
tted  with  strong  drink  in  the  minds  of  many  of  us. 
The  country  has  been  dry  so  long  it  almost  takes  a 
Bret  Harte  story  nowadays  to  refresh  one's  memory.) 
However,  this  reasoning  would  hardly  hold,  for  the  ad- 
venturous prospectors,  miners,  and  others  who  had  so 
much  t..  do  «ith  the  settlement  -\nd  development  of  the 
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West  have  been  largely  supplanted — when  it  comes  to 
actual  mining — by  foreign  laborers,  many  of  whom 
have  difficulty  in  understanding  the  English  language. 
Sam  Treloar  and  Jack  Adams  have  given  way  to  Josef 
Spasek,  Eleutherios  Adrianopolis,  Juan  Hermosa  and 
many  others,  but  practically  all  these  foreign-born 
miners  are  used  to  drink  in  some  form  of  other,  and 
many  were  greatly  dissatisfied  when  even  mild  stimu- 
lants were  denied  them  by  Congressional  legislation. 
In  this  Western  mine  they  were  obviously  getting 
around— or  through — the  law. 

What  effect  has  prohibition  had  in  the  smaller  and 
larger  mining  centers?  Has  it  made  labor  more  diffi- 
cult to  procure  and  keep  satisfied?  It  is  the  opinion  of 
some  mine  executives,  particularly  those  in  the  drier 
camps,  that  miners  are  being  lost  to  those  mining  dis- 
tricts which  are  distinctly  damp.  If  true,  then  this  con- 
dition can  obviously  be  corrected  by  a  more  equitable 
enforcement  of  the  law,  but,  as  it  happens,  the  mining 
companies  are  generally  so  dominant  in  everything  that 
concerns  life  in  their  communities,  that  should  they 
permit  the  flouting  of  a  dry  law,  openly  or  not,  the  task 
of  making  their  particular  locality  diy  would  be  a 
thankless  job. 

The  varying  degrees  of  aridity  found  in  mining 
camps  is  quite  noticeable.  Some  are  doubtless  as  dry 
as  they  will  ever  get;  others  decidedly  moist,  while  still 
others  appear  as  if  they  were  entirely  unaware  of  the 
existence  of  a  new  amendment  to  the  Constitution. 
Where  the  foreign-born  element  preponderates  one  will 
usually  find  an  effort — generally  highly  successful — to 
ease  the  drought  by  the  manufacture  of  the  national 
foreign  beverage,  whatever  it  may  be.  We  know  of  one 
community  of  Italians  in  a  Western  mining  camp  which 
imports  many  carloads  of  California  grapes  each  fall 
and  uses  them  to  manufacture  a  highly  palatable  grade 
of  wine,  popular  not  only  among  themselves  but  among 
other  miners  and  mining  men. 

Has  prohibition  been  partly  responsible  for  the  heavy 
exodus  of  foreign  labor  in  the  last  two  years?  Is  it 
going  to  make  the  work  of  collecting  a  satisfactory  labor 
force  increasingly  difficult,  and  is  it  ultimately  going  to 
affect  the  cost  of  producing  copper,  lead,  zinc,  and  other 
metals?  These  are  questions  well  worth  thinking  about. 
It  surely  has  made  labor  more  efficient. 


The  Lees  of  the  Lees 

MINING  does  not  lack  fascinating  literature. 
The  daily  press  which  prints  the  truth,  and 
nothing  but  the  truth,  furnishes  alluring  items. 
The  more  professional  and  elaborate  literature  of 
altruists  who  are  trying  to  enrich  us  by  letting  us  in 
on  the  ground  floor  of  mining  investments  is  not  only 
grateful  to  us  for  its  romantic  interest  but  for  the 
milk  of  human  kindness  which  saturates  it  all.  Here 
is  Jim  Haynes,  of  Fort  Worth,  who  writes  as  Dear 
Friend.  Dear  old  Jim — strange  that  we  can't  remember 
him.  Still  he  must  be  the  right  stuff — we  won't  let  him 
know  that  our  memory  is  so  short.  He  is  working  with 
none  other  than  General  Robert  A.  Lee,  right  in  the 
oil  game,  where  they  make  millionaires,  and  while  we 
were  not  born  south  of  the  Mason  and  Dixon  line,  we 
know  who  General  Robert  E.  Lee  was,  and  that  he 
was  all  right.  Robert  A.  Lee  knows  that,  too.  He  says 
"History  is  not  a  feather  in  my  cap,  but  the  fact  that 
I  came  from  the  good  old  stock  that  produced  such  men 
as  Robert  E.  Lee,  Henry  Lee,  Fitzhugh  Lee  gives  me 


the  great  ambition  to  live  tap  to  the  high   ideals  and 
standards  of  my  forbears." 

The  General  seems  to  be  fond  of  dreaming;  he  in- 
dulges, one  might  say,  in  Generalities.  He  says :  "My 
derrick  is  up.  The  machinery  will  be  moved  out  in  a 
few  days.  I  have  an  empire  of  6,000  acres  and  more, 
which  I  am  starting  to  develop.  By  the  time  this  letter 
reaches  you,  I  expect  to  see  the  giant  drill  grinding 
rapidly  toward  the  golden  oil  sands  I  am  sure  will  be 
found  there.  The  vision  of  Roanoke  of  tomorrow  is 
before  my  eyes.  I  see  the  Roanoke  of  today,  a  sleepy 
little  country  village  sitting  squarely  in  the  heart  of 
the  Roanoke  Uplift,  a  geological  discovery  of  my  own. 
I  can  see  the  morrow  bright  with  the  prospect  of 
tremendous  fortunes  created  from  a  new  oil  discovery. 
I  can  see  hundreds  of  wells  plunging  downward,  racing 
for  the  vast  wealth  that  oil  alone  can  create.  I  can 
see  homes,  schools,  churches,  and  happy  homes — all  as 
a  result  of  my  pioneering  efforts." 

If  the  General  can  see  all  this  for  $1  (the  price  of 
the  stock  he  will  let  us  buy)  what  would  he  see  for  $5? 
We  begin  to  believe  that  prohibition  is  a  failure. 

In  the  circular  which  accompanies  his  confidential 
letter  he  takes  another  shot,  and  immediately  begins 
to  relate: 

"I  can  see  before  my  eyes  the  vision  of  tomorrow  at 
Roanoke,  the  site  of  the  giant  structure  which  I  have 
uncovered  and  on  which  I  am  centering  my  initial  oper- 
ations. I  see  in  it  fortunes  made  for  hundreds  and 
thousands ;  I  see  new  raw  wealth  created  by  tapping  the 
wonderful  reservoirs  of  oil  far  down  in  the  earth." 

But  golden  visions  in  this  case,  says  the  illustrious 
Lee,  have  a  scientific  foundation.  General  Robert  A. 
Lee  is  a  geologist.    He  admits  it.    He  says, 

"First,  I  have  gone  as  deeply  into  the  scientific  phases 
of  oil  geology  as  it  is  possible  for  me  to  go."  (The 
italics  are  ours.) 

"Second,  I  have  never  pronounced  judgment  on  a 
location  or  field  until  I  have  given  it  the  most  thorough, 
searching  examination  that  my  geologic  education  and 
long  practical  experience  make  possible." 

The  italicised  clauses  have  given  us  temporary  pause 
in  our  haste  to  line  up  under  the  Lee  banners.  Can 
there  be  any  guile  in  this?  And  then,  again,  "Act  on 
this  offer  NOW.  Delay  may  be  fatal.  It  often  is  in  the 
oil  fields.  Don't  wait.  Your  fifty  dollars  in  my  Inter- 
ests may  be  worth  ten  thousand  dollars  within  a  few 
weeks.  No  man  knows  what  the  value  of  General  Lee 
Interests  will  be  tomorrow — a  month  from  today." 

We  pause  again.  Is  there  a  treacherous  smile  con- 
cealed behind  the  sentence  which  we  have  italicised? 
Being  Yankees,  we  expect  an  ambuscade. 

But  no.    Listen: 

"A  Lee  never  broke  faith.  I  am  a  Lee  of  the  Vir- 
ginia Lees.  I  would  rather  lead  you  and  a  thousand 
others  to  financial  independence  than  to  have  won 
Fredericksburg  or  Chancellorsville." 

The  American  flag  and  the  Confederate  flag  in  colors 
are  entwined  on  the  General's  letterhead.  It  is  like 
government  protection — only  better. 

And  in  great  letters  over  the  whole  page  we  read — 

THE  SACRED  PROMISE  OF  A  GREAT 
GEOLOGIST 
so  that  when  we  see  at  the  bottom  the  caution  "Use 
the  application  blank  immediately,"  what  is  there  that 
can  stop  us  from  coming  in  under  the  protection  of  the 
great  leader — soldier,  scientist,  philanthropist? 
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ARTHUR     WATTS     ALLEN 

A  TINY  ISLAND  in  the  Western  Pacific  afforded 
Arthur  Watts  Allen  his  first  opportunity  for 
.  purely  scientific  research.  Born  in  England  in 
1879,  when  seventeen  Allen  had  won  a  scholarship  ten- 
able at  Cambridge  University.  He  was  graduated  in 
1902  with  the  B.  A.  degree.  Allen  had  elected  to  take  a 
general  science  course,  and  after  graduation  joined  a 
relative,  H.  A.  (now  Sir  Henry)  Wickham,  in  New- 
Guinea.  Wickham  held  a  grant  of  an  atoll  of  islands 
from  the  British  government  on  condition  that  develop- 
ment and  research  be  conducted  on  the  artificial  propa- 
gation of  sponge  and  pearl  shell.     This  biological  re- 


ARTHUR     WATTS      ALLEN 


search  was  done  by  Allen,  who  reported  to  the  govern- 
ment and  also  contributed  a  paper  on  another  phase  of 
marine  /oology  to  the  Tra.7isactions  of  the  Linnean 
Society,  of  London. 

After  interesting  experiences  in  New  Guinea  and  the 
islands,  Allen  Weill  to  Western  Australia,  where  he 
joined  his  eldest  brother,  Robert,  in  a  journey  to  the 
Australian  Northwest  He  a  isted  in  the  construction 
of  a  tailing  re-treatment  plant,  taking  charge  as  soon  as 
this  was  in  operation.  At  the  ''inclusion  of  this  work 
Allen  went  to  the  Westralia  Mount  Morgans  mine  as 
assayer.  becoming  metallurgist  after  a  few  months.  In 
1907,  he  left  Australia,  went  to  Mexico,  and  took  charge 
of  the  sixty-stamp  mill  and  cyanide  plant  of  the 
Pain  :  Mexican  Goldfields,  in  Chihuahua.    Here  he 

devised  a  new  method  of  operating  a  stationary-leaf 
vacuum  filter;  this  he  patented,  a  description  being 
published  in  Engineering  and  Mining  Journal  ol  May  lr>. 
1909.     Followed  professional  work  with  the  Rio  Plata 

Company  at  Guazapares,  after  which  Allen  was  asked  by 

an  English  company  to  report  on  mill  and  power-plant 

requirement-  for  the  ryanidation  of  a  silver  ore  at  San 
Julian,  near  Guadalupe  y  Cairo.     This  led  to  an  engage- 


ment as  constructional  metallurgical  engineer.  He  was 
metallurgist  to  the  Uruguay  Consolidated  Mines  Co.  and 
consulting  metallurgist  to  the  Uruguay  Goldfields  Co., 
Uruguay,  South  America,  in  1910-1911.  He  went  to 
Africa  in  1912  for  Lewis  &  Marks  and  became 
reduction-works  manager  at  the  Lonely  Reef  mine, 
in  Rhodesia.  In  1914  he  compiled  "Mill  and  Cyanide 
Handbook,"  and  began  preparing  a  third  edition  of 
Julian  &  Smart's  "Cyaniding  Gold  and  Silver  Ores," 
recently  published.  At  the  outbreak  of  the  Great  War 
he  volunteered  for  active  service,  but  the  offer  was  de- 
clined by  the  British  War  Office.  Allen  then  went 
to  Argentina  as  general  manager  of  some  silver  mines. 
He  left  Argentina  in  1916  and  made  an  inspection  of 
methods  of  recovering  nitrate  in  Chile,  with  special 
reference  to  the  handling  of  the  slime  in  the  caliche. 
He  came  to  the  United  States  in  1917,  and  in  that 
year  and  1918  carried  out  consulting  work  in  New  York, 
in  the  latter  year  joining  the  staff  of  Engineering  and 
Mining  Journal  as  Metallurgical  Editor  and  filing  "first 
papers"  for  American  citizenship.  In  1919  an  oppor- 
tunity arose  to  interest  a  New  York  syndicate  in  a  new 
process  for  treating  Chilean  caliche  which  had  been 
evolved  by  Allen  since  his  visit  to  Chile  in  1916,  and  in 
1920  he  accepted  an  appointment  as  engineer  to  the 
Penyon  Syndicate,  which  had  obtained  an  option  on  an 
immense  deposit  of  nitrate  grounds  in  Chile  and  had 
erected  a  pilot  mill  to  demonstrate  the  feasibility  of  an 
exceedingly  complicated  process.  After  exhaustive  trials 
this  process  was  abandoned.  At  the  conclusion  of  ex- 
perimentation Allen  was  able  to  make  a  few  tests  to 
demonstrate  his  own  process,  and  with  promising 
results.  Early  in  1920  he  was  asked  by  the  Du  Pont 
Nitrate  company  to  submit  a  report  on  the  subject  of 
the  treatment  of  caliche,  with  particular  reference  to 
his  process,  and  as  a  result  was  engaged  to  go  to  Chile 
to  demonstrate  his  method  on  a  commercial  scale. 
The  Du  Pont  oficina  at  Taltal  is  now  converted  to 
operate  entirely  by  the  new  process.  Allen  wrote  an 
account  of  the  Shanks  as  well  as  his  own  process,  which 
was  published  as  "Recovery  of  Nitrate  from  Chilean 
Caliche,"  by  Charles  Griffin  &  Co.,  of  London.  He 
joined  Mining  and  Scientific  Press  early  in  1921  as 
Associate  Editor.  He  has  published,  in  addition  to 
"Handbook  of  Ore  Dressing,"  many  contributions  to  the 
technical  press  and  to  society  Transactions. 

Allen's  recent  writing  discloses  a  ripening  of  his 
earlier  conclusions  as  to  the  meat  service  to  industry 
and  to  humanity  of  purely  scientific  research.  In  a 
widely  copied  paper  he  holds  that:  "Science  needs  and 
deserves  encouragement,  sympathy,  and  facilities.  It 
must  be  allowed  to  work  in  freedom  and  without 
straint.  The  provision  of  funds  is  not  all  that  Is  neces- 
sary; for  discovery  is  not  an  open  book,  to  be  read  by 
the  passer-by.  It  must  be  approached  by  men  of  keen 
analytical  and  diSMCtive  minds,  men  with  exper  ■ 
knowledge  logic,   and  a  capacity    for   un- 

limited perseverance.  Three  i  aentiala  are  needed:  the 
best  men  that  can  be  found,  ample  resources,  and 
patience  as  to  results."  The  quotation,  in  its  statement 
of  the  requisite  charm  I  the  research  engineer, 

forth  the  man  himself. 

Mr.  Allen  is  now  Assoi  iate  Editor  of  the  Pacific  Min- 
ing News  and  Assistant  Editor,  Engineering  and  Mining 
Journal-Pn  Be  mber  of  the  Institution  of 

Mining  and   Metallurgy,  the   Mining  and   Metallurgical 
•  .  of  America,  and  the  So.  iety  of  Chemical  Industry. 
He  lives,  with  his  family,  in  Berkeley,  Cal, 
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Shortage  of  Miners  in  the  West 

By  T.  A.  Rickard 


SHORTAGE  OF  LABOR  at  the  mines  of  the  West 
is  reported  to  be  serious.  It  is  felt  more  partic- 
ularly by  the  big  copper  companies  that  resumed 
operations  on  a  large  scale  recently.  For  example,  Mr. 
D.  C.  Jackling  states  that  at  the  four  mines  with  which 
he  is  connected  as  managing  director  there  is  need  of 
600  men.  The  shortage  is  chiefly  among  miners,  notably 
machine-drillers.  Although  these  are  paid  50  cents  per 
shift  more  than  are  shovelers  and  trammers,  there  seems 
an  unwillingness  on  the  part  of  the  men  to  act  as 
drillers;  they  appear  to  prefer  the  less  skilful  task  de- 
spite a  differential  of  50  cents  in  wages.  They  shy  at 
labor  that  requires  head-work.  At  Grass  Valley  the 
machine-drillers  now  are  paid  75  cents  per  shift  more 
than  trammers  and  shovelers  for  the  purpose  of  en- 
couraging the  men  to  become  miners.  Moreover,  the 
oilfields  are  attracting  workmen,  because  at  the  oil-wells 
the  unskilled  laborer  usually  receives  $4  per  shift  as 
against  the  $3.50,  or  even  $3,  paid  at  the  metal  mines. 
Undoubtedly  some  readjustment  is  needed.  The  diffi- 
culty, of  course,  is  that  in  many  districts  the  decrease 
in  wages  has  proceeded  rather  more  rapidly  than  the 
decrease  in  the  cost  of  living.  According  to  the  statis- 
tics of  the  U.  S.  Department  of  Labor,  the  index  price 
of  commodities  at  wholesale  is  now  148,  as  against  155 
in  1921.  243  in  1920,  and  100  in  1913.  The  retail-food 
index  is  139  now,  as  against  153  in  1921,  203  in  1920, 
and  100  in  1913.  A  decrease  began  in  July  1920  and 
continued  to  July  1921,  but  the  curve  has  flattened 
depressingly  during  the  last  twelve  months.  Thus  the 
index  figures  recording  changes  in  the  cost  of  living 
show  an  increase  of  about  44  rc  since  1913,  whereas 
wages  at  the  metal  mines,  on  the  average,  are  50  to 
75  cents  per  shift  above  the  pre-War  rate,  that  is,  they 
are  only  15  to  20fc  higher.  For  the  purpose  of  assist- 
ing their  employees  during  this  trying  period,  many 
companies  have  established  stores  at  the  mines,  where 
they  sell  food  and  other  domestic  staples  at  invoice  cost 
plus  10  rc,  which  is  a  price  considerably  below  that 
charged  by  the  trades-people.  This  has  helped,  espe- 
cially as  trading  at  the  company  store  is  not  made  com- 
pulsory, as  in  former  days,  when  this  practice  was  the 
cause  of  friction  between  management  and  men.  It  is 
pleasant  to  note  that  matters  of  this  kind  are  approached 
now  by  directors  and  managers  with  a  humaneness 
rare  ten  or  twenty  years  ago.  It  may  become  necessary 
to  raise  the  wages  of  drillers  in  order  to  assure  an 
adequate  supply.  Unfortunately  the  Unions  insist  upon 
every  miner  being  paid  full  wages,  even  though  he  be 
a  novice  that  is  being  taught  how  to  use  the  drill. 
Superintendents  naturally  dislike  paying  full  wages  to 
men  not  yet  competent.  The  unprogressive  spirit  of  the 
leaders  of  organized  labor  inures  to  the  disadvantage 
of  their  own  people.  One  reason  for  the  shortage  in 
this  department  of  mine-work  is  the  restriction  on 
immigration.  Before  the  War  the  rate  of  immigration 
was  a  million  persons  per  annum,  in  1913  it  was  1,197,- 
892  and  in  1914  it  was  1,218,480.  During  the  War  the 
average  inflow  of  population  was  300,000,  but  the  out- 
flow was  150,000,  so  that  the  net  gain  was  only  half  the 
immigration.  In  1913  and  1914  the  outflow  was  308,190 
and  303,338  respectively.  Last  year  we  received  355,000 
immigrants  only,  because  the  Johnson  law  restricts  the 


proportion  from  any  one  country  to  3rc  of  the  population 
of  any  foreign  nationality  in  this  country.  Moreover, 
there  has  been  a  mai'ked  change  in  the  tide  of  migra- 
tion. Fifty  years  ago  American  mining  was  benefited 
by  receiving  the  aid  of  the  Cornish,  hereditary  miners, 
who  settled  in  several  mining  districts  in  such  numbers 
as  to  give  them  a  distinct  character,  for  example,  Grass 
Valley  in  California,  Gilpin  county  in  Colorado,  and 
Houghton  in  Michigan.  Many  Irish  also  joined  the 
miner's  ranks  at  about  this  time  and  in  the  decade  fol- 
lowing. Then,  twenty  years  later,  came  an  influx  of 
Scandinavians,  not  so  skilful  as  miners  but  sturdy 
workers  and  quick  learners  of  the  art  of  breaking  rock 
underground;  the  Finns,  notably,  became  prominent  in 
the  Lake  Superior  mines  and  in  the  Rocky  Mountain 
region.  In  later  years  Southern  Europe  has  given  us 
the  chief  supplies  of  immigrant  labor,  notably  Italy, 
from  which  we  have  drawn  large  numbers  of  the  Pied- 
montese,  a  people  experienced  in  mining  and  excellent 
hammer-men.  Last  year  3,000  more  Italians  left  this 
country  than  came  to  it,  one  reason  for  their  departure, 
it  is  said,  being  the  prohibition  against  the  making  of 
wine.  Just  before  the  War  and  since,  the  sources  of 
immigration  have  been  the  eastern  lands  of  the  Mediter- 
ranean, from  which  large  numbers  of  Serbians  and 
Montenegrins  have  come  to  the  mines  of  the  United 
States.  It  is  a  fact  that  the  native-born  American  does 
not  take  to  mining  underground ;  he  prefers  to  work 
in  the  mill  or  machine-shop.  The  English-speaking 
workmen  form  a  decreasing  proportion  of  miners,  their 
places  being  taken  by  Mexicans,  Spaniards,  and  Czecho- 
slovaks. These  are  clannish,  as  the  English-speaking 
miners  used  to  be  in  the  days  of  their  dominance,  and 
when  they  are  in  a  majority  they  drive  away  those 
who  are   'foreigners'  to  them. 

The  shortage  of  drill-men,  particularly  of  the  better 
type  of  English-speaking  miners,  is  a  serious  matter. 
One  reason,  as  stated  already,  is  the  difficulty,  under 
Union  regulations,  of  teaching  young  men  the  technique 
of  drilling  and  blasting  rock  underground.  Some  means 
must  be  devised  for  doing  so.  An  attempt  was  made 
by  Mr.  Albert  Burch,  two  or  three  years  ago,  to  induce 
the  gold-mining  companies  in  California  to  establish 
night-schools  for  the  training  of  the  young  employees, 
and  thereby  to  attract  the  sons  of  farmers  and  ranchers 
to  the  mines,  but  the  effort  proved  abortive.  The  mining 
industry  is  suffering  today,  in  loss  of  efficiency  in  opera- 
tions, because  a  lower  type  of  alien  is  displacing  the 
better  type  of  alien  and  the  native-born  that  used  to 
wield  the  pick  and  hammer.  It  may  be  found  advan- 
tageous to  increase  the  differential  in  wages  between 
miners  and  shovelers,  but,  it  seems  to  me,  that  the  estab- 
lishment of  some  method,  such  as  that  advocated  by 
Mr.  Burch,  for  giving  an  elementary  technical  training 
in  night-schools  to  the  better  type  of  young  men,  would 
be  the  more  fruitful  in  the  long  run.  It  will  be  a  great 
pity  if,  in  the  effort  to  obtain  cheap  labor,  the  operators 
of  mines  should  do  anything  or  allow  anything  per- 
manently to  degrade  the  miner's  calling,  for  as  surely 
as  a  calling  or  a  profession  loses  character  or  becomes 
unattractive  to  men  of  intelligence  and  initiative,  so 
surely  will  it  lose  caste  and  diminish  in  its  usefulness 
to  the  community. 
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An  Engineer's  Patents 

Alleged  That  Defects  in  Stanley  Bill  Will  Result  in 
Putting  Poor  and  Independent  Inventors 
Out  of  Business 
The  Editor: 

Sir — Your  able  and  thoughtful  editorial  on  "An  En- 
gineer's Patents"  in  your  issue  of  July  29,  shows  a  clear 
conception  of  the  subject. 

An  inventor,  on  applying  for  a  patent,  has  to  take 
oath  that  he  is  the  original  and  first  inventor,  and  the 
literature  of  the  world  is  ransacked  to  make  sure  that 
he  is  not  getting  anything  he  has  not  earned.  After 
the  patent  is  granted,  it  simply  gives  him  the  privilege 
to  litigate,  and,  as  you  have  indicated,  the  victory  is 
usually  on  the  side  of  those  who  can  command  the  most 
capital  and  the  ablest  attorneys.  Under  these  condi- 
tions the  poor  and  independent  inventor  is  quickly 
brought  to  a  full  realization  that  law  and  justice  may 
not  have  even  a  speaking  acquaintance  when  they  come 
face  to  face  in  the  courts.  It  should  be  said,  however, 
that  in  recent  years  most  of  the  larger  companies  have 
adopted  a  more  liberal  policy  toward  inventors  than 
was  the  custom  some  years  ago. 

With  all  the  troubles  that  the  inventors  already  have, 
it  is  now  proposed  to  put  a  working  condition  on  patents, 
which,  if  enacted  into  law,  will  surely  have  the  effect 
of  putting  all  poor  and  independent  inventors  out  of 
business.  When  this  is  done,  the  United  States  will 
cease  to  be  an  inventive  nation,  for  nothing  can  be 
clearer  than  that  major  inventions  are  not  as  a  rule 
worked  out  in  expensive  research  laboratories  and  by 
men  of  independent  means.  Research  may  state  the 
conditions  of  a  problem,  but  only  meditation — the  in- 
tense concentration  of  thought  upon  an  idea  or  theme 
with  the  object  of  thoroughly  comprehending  it — can 
ever  solve  the  problem. 

Great  advancement  in  most  lines  of  endeavor  rarely 
comes  from  dominant  orders,  parties,  or  interests.  No 
great  reform  in  politics  ever  came  through  a  dominant 
political  party.  The  interests  which  control  the  tel- 
egraph did  not  invent  the  telephone,  and  the  interests 
which  control  the  telephone  did  not  invent  the  wireless. 
Carrie  Everson  quite  clearly  stated  the  essentials  of 
flotation  in  1886  and  tried  very  hard  indeed  to  give  it 
practical  application,  but  it  was  fully  fifteen  years  before 
further  serious  attention  was  paid  to  it,  and  then  not 
in  expensive  research  laboratories  connected  with  th« 
large  mining  companies,  but  by  more  or  less  Independent 
investigators  who  proved  the  conditions  of  its  practi- 
cability, and  after  that  it  was  fully  ten  years  before 
•  Ived  even  scant  recognition. 

The  farmers  have  a  Department  of  Agriculture  to 
look  after  their  interests.    The  miners  have  a  Geological 

Surrey  Bnd  a  Bureau  of  Mine*  to  work  out  metallurgical 

problems  at  the  expense  of  the  independent  chemist  and 
metallurgist.  The  inventors  are  given  no  help  and 
little  consideration,  and  new.  through  a  working  condi- 


tion in  the  patent  law,  it  is  purposed  to  make  it  im- 
probable for  the  average  inventor  to  hold  his  rights, 
or  to  deliver  a  patent  with  a  clear  title. 

Let  there  be  no  mistake  or  misunderstanding  about 
this.  There  are  now  something  like  600,000  unexpired 
and  effective  patents  in  the  United  States.  Under  the 
proposed  working  condition  fully  400,000  of  these  would 
revert  to  the  Government  after  the  first  two  years  under 
the  proposed  amendment,  and  it  is  likely  to  be  more 
than  less.  If  the  invention  is  not  worked  in  the  United 
States  after  two  years,  it  is  difficult  to  see  how  an 
inventor  can  deliver  a  clear  title  to  his  patents. 

According  to  the  latest  amendment  of  the  Stanley 
bill,  it  provides  that  "two  years  after  the  issuance  of 
any  United  States  patent  .  .  .  if  it  is  shown  that  the 
invention  concerned  by  such  patent  is  being  worked  in 
a  substantial  manner  in  a  foreign  country,  and  the 
owner  thereof  has  failed  to  work  it  in  the  United 
States  .  .  .  then  on  the  petition  of  any  reputable 
citizen,  corporation,  or  partnership,  the  court  shall  order 
a  non-exclusive  license  be  granted  to  the  petitioner." 

Clearly,  no  valid  title  to  any  patent  can  exist  if  the 
invention  is  not  worked  in  the  United  States  within 
two  years.  How  is  the  inventor  or  any  one  else  to 
know  whether  the  invention  is  being  worked  in  any 
part  of  the  world  outside  of  the  United  States? 

Two  questions  have  to  be  determined:  what  consti- 
tutes "substantial  working"  and  the  terms  of  license 
granted  by  the  Government  if  the  patent  is  forfeited. 

Would  "substantial  working"  be  based  on  profit,  or 
would  it  be  based  on  the  magnitude  of  operation?  It 
would  have  to  be  one  or  the  other,  or  both.  A  gram 
of  radium  produced  per  year  by  a  patented  process 
would  be  something  of  an  undertaking:  the  amount 
produced  would  be  small.  It  might  be  produced  at  a 
loss,  and  quite  likely  the  first  gram  would  be  so 
produced.  Would  that  be  substantial  working?  Would 
the  production  of  a  gram  of  copper  per  year  by  patented 
process  be  "substantial  working"?  If  not,  when  does 
the  amount  become  substantial?  It  is  quite  certain 
that  neither  one  gram,  one  pound,  one  ton,  ten  tons, 
or  even  100  tons,  per  year,  could  be  produced  at  a 
profit  under  ordinary  conditions,  by  a  newly  patented 
process,  and  it  is  quite  remote  that  it  could  be  produced 
in  those  amounts  at  a  profit  by  any  process,  new  or 
old,  patented  or  unpatented.  When  could  an  inventor 
lie  free  from  the  danger  of  being  forced  into  the  courts 
and  at  great  expense  to  defend  himself  against  the  con- 
fiscation of  his  patents'? 

In  a  daily  paper,  under  date  of  July  24,  is  the  follow- 
ing (also  referred  to  in  Chemical  and  Mrtnllurr/icnl  En- 
ginermg,  July  5,  1922.  p.  27)  : 

"According  to  a  hill  offered  by  Senator  Ladd  the  holder 
of  a  patent,  instead  of  receiving  exclusive  rights  to  manu- 
facture a  patented  product,  would  have  the  ritrht  only  when 
he  manufactures.  If  he  didn't,  the  patent  would  revert  to 
the  Government,  which  would  turn  it  over  to  some  one  thai 
really  would  manufacture  and  deliver  to  the  public.  Rrinft 
the  patent   laws   un  to  date  " 
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Quite  so.  But  why  single  out  the  inventor,  who 
already  gets  less  for  what  he  does  than  any  class  of 
intelligent  workers  ?  Why  not  apply  the  same  prescrip- 
tion to  mines  that  are  not  being  worked;  to  buildings 
that  are  not  occupied;  to  arable  land  that  is  not  being 
cultivated;  to  machinery  that  is  not  operated;  to  city 
lots  that  are  not  improved?  Why  such  rank  class 
legislation?  The  world  is  looking  for  men  with  a 
broad  vision  in  these  times,  and  the  remedy  for  existing 
evils  can  be  found,  but  it  cannot  be  found  in  ill-advised 
class  legislation. 

The  litigation  brought  about  by  the  proposed  amend- 
ments would  be  interminable.  It  would  be  like  the 
famous  litigation  in  Colorado  over  a  cow.  A  Denver 
prospector  who  wanted  to  spend  the  summer  in  the  hills, 
turned  his  cow  over  to  a  dairyman  with  the  understand- 
ing that  the  dairyman  could  have  the  milk  for  keeping 
the  cow  during  his  absence.  During  the  prospector's 
absence  the  dairyman's  herd  was  sold  for  debt,  and  with 
the  herd  went  the  prospector's  cow.  When  the  pros- 
pector returned,  he  sued  to  recover ;  that  is  to  determine 
the  ownership  and  the  value  of  the  cow.  The  litigation 
cost  the  litigants  something  like  $10,000,  the  case  was 
in  the  courts  twenty-two  years,  and  all  the  original 
litigants  were  dead  when  the  Supreme  Court  rendered 
rts  decision,  and  the  cow  had  been  dead  ten  years. 

This  Colorado  cow  case  can  find  an  easy  parallel  in 
the  Minerals  Separation  litigation. 

This  is  probably  the  kind  of  a  mess  working  condi- 
tions and  compulsory  licenses  would  get  the  patent 
situation  into,  and  it  will  be  seen  why  it  would  prac- 
tically mean  the  annihilation  of  the  patent  office.  Rich 
men  would  not  invent,  and  poor  men  could  not.  The 
one  man  who  is  interested  in  developing  an  invention 
is  the  patentee,  and  if  the  patentee  and  inventor  is 
deprived  of  the  fruits  of  his  labor,  no  one  will  be  suffi- 
ciently interested  to  develop  an  immature  idea,  and 
that  is  what  almost  all  inventions  are  when  patents 
are  first  applied  for.  William  E.  Greenawalt. 

Denver,  Col. 


A  Problem  in  Mine  Ventilation 

The  Editor: 

Sir — In  the  July  8,  1922,  issue  of  the  Journal-Press, 
Mr.  C.  N.  Schuette,  in  his  article  entitled  "A  Problem 
in  Mine  Ventilation,"  mentions  the  effect  on  the  eyes  of 
mine  gases  in  which  hydrogen  sulphide  and  carbon 
dioxide  are  both  present.  He  seems  uncertain  as  to 
whether  this  effect  is  due  solely  to  the  presence  of  the 
hydrogen  sulphide,  or  whether  the  carbon  dioxide 
absorbed  by  the  blood  and  the  rarity  of  the  air  at  an 
elevation  of  10,000  ft.  are  contributory  factors. 

In  1916  and  1917,  I  was  in  charge  of  the  development 
of  a  zinc  and  lead  property  near  Picher,  Okla.  When 
our  first  shaft  reached  the  ore  horizon,  considerable 
water  was  encountered,  much  of  which  gave  off 
hydrogen  sulphide.  This  was  not  uncommon  in  that 
district  while  the  first  shafts  were  being  sunk.  The 
characteristic  odor  of  hydrogen  sulphide  could  often 
be  detected  at  some  distance  from  the  mines  where 
much  water  was  being  pumped. 

This  gas  had  much  the  same  effect  on  the  eyes  of 
the  shaft-sinking  crews  as  that  described  by  Mr. 
Schuette.  The  eyelids  became  swollen  and  inflamed, 
and  the  eyes  watered  freely  and  smarted  severely.  In 
extreme  cases,  where  the  gas  was  unusually  strong,  a 
few  hours'  exposure  in  a  shaft  was  sufficient  to  cause 


temporary  blindness  on  returning  to  daylight,  and  light 
was  so  painful  to  the  eyes  that  it  was  difficult  to  induce 
a  patient  to  open  the  lids  for  examination  or  treatment. 
The  affliction  was  known  locally  around  Picher  as  "pink- 
eye," and  a  treatment  by  Dr.  Connell,  the  Eagle-Pitcher 
Lead  Co.'s  physician  there,  relieved  much  of  the  pain 
almost  immediately. 

Since  carbon  dioxide  was  not  met  in  sinking  the 
shafts  around  Picher,  and  since  this  district  has  an 
elevation  of  only  a  few  hundred  feet,  it  seems  fairly 
certain  that  the  eye  trouble  described  by  Mr.  Schuette 
was  due  entirely  to  the  hydrogen  sulphide,  for,  of  his 
three  possible  causes,  this  alone  was  found  at  Picher. 

White  Hills,  Ariz.  W.  C.  HOGOBOOM. 


Troubles  of  Cementation  in 

Screening  Analysis 
The  Editor: 

Sir — A.  W.  Allen  in  his  article,  "Checking  Assay 
Samples  by  Screening  Analysis,"  in  the  Journal-Press 
of  May  13,  points  out  the  difficulties  in  screening  analy- 
sis caused  by  the  cementation  of  fine  particles  after 
wet  treatment.  Thus  he  suggests  to  establish  by  wet- 
ting the  heads,  retained  for  comparison  with  the  residue 
sample,  the  same  cementation  condition.  For  checking 
assay  samples  this  may  be  accurate  enough,  but  when 
it  comes  to  the  task  of  controlling  crushing,  screening, 
concentration  and  extraction  devices  it  is  absolutely 
necessary  to  know  the  true  relations  of  the  different 
pulp  sizes.  During  our  metallurgical  researches  we 
arrived  at  a  very  satisfactory  method  in  this  respect. 

The  accurately  weighed  sample  is  placed  on  a  150- 
mesh  screen,  partially  immersed  in  a  vessel  of  conveni- 
ent diameter,  containing  clean  water.  The  immersion 
is  adjusted,  the  water  just  covering  the  pulp,  by 
a  gentle  shaking  of  the  screen  for  a  definite  amount 
of  time,  the  — 150  mesh  separating  from  the  coarser. 
Finally  we  wash  the  remainder  on  the  screen  with 
the  wash-bottle  until  the  water  flows  clean  from 
the  screen.  The  screen-content  is  then  washed  into  a 
drying  pan,  dried,  passed  through  the  screens  coarser 
than  150  mesh,  the  fractions  weighed  and  analyzed. 
The  pulp  finer  than  150  mesh,  which  is  collected  in 
the  water  vessel,  is  poured  on  a  220-mesh  screen  equally 
immersed  in  water,  and  the  -f  200-mesh  component  sepa- 
rated from  the  — 200-mesh  component  in  the  manner 
as  described  above.  The  two  fractions  are  then  dried, 
weighed  and  analyzed.  By  proceeding  in  this  manner 
all  fines  are  removed  from  the  coarser  product. 

Taiyudong,   Korea.  Charles   Flury. 
■♦■ 

A  Home-Made  Electroscope 

The  Editor: 

Sir — In  your  issue  for  June  10  there  is  a  descrip- 
tion of  a  home-made  electroscope  for  the  use  of  pros- 
pectors. You  left  out  a  very  important  detail.  The 
electroscope  should  be  covered  by  a  cage  made  of  wire 
gauze  and  the  whole  covered  with  the  glass  tumbler. 
Another  way  is  to  cover  the  instrument  with  a  small 
tin  can  with  openings  cut  in  the  side.  Pieces  of  cel- 
luloid may  be  used  as  windows. 

The  point  is  that  the  instrument  you  describe  will 
have  a  very  rapid  natural  leak  and  will  not  hold  a 
charge  long  enough  for  satisfactory  work.  With  the 
metallic  screen  it  will  hold  a  charge  several  hours 
except  in  the  presence  of  a  radioactive  substance. 

Stanley,  Idaho.  John  B.  Platts. 
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Leaching  Ore  With  Sulphur  Dioxide 

Experiments  at  the  Nevada-Douglas  Consolidated  Copper  Co.'s  Mines  Indicate 
Practicability  of  Extracting  Copper  by  Means  of  Sulphur-Dioxide  Gas  — 
Description  of  Equipment  Used  —  Detailed  Data  Showing  Results  of  Tests 


By  Joseph  Irving,  Jr. 


THE  POSSIBILITY  of  the  direct  treatment  of  ore 
with  sulphur  dioxide  has  long  attracted  the 
attention  of  metallurgists,  and  a  great  deal  of 
experimental  work  has  been  done.  In  some  of  the 
better-known  processes,  as  applied  to  copper  ore,  a  solu- 
tion of  sulphurous  acid,  formed  by  bringing  sulphur 
dioxide  gas  in  direct  contact  with  water  or  solution,  is 
used  to  dissolve  the  metal.  The  solution  is  then  boiled 
to  precipitate  the  copper  and  to  release  the  excess  sul- 
phur dioxide  for  further  use  as  a  solvent.  This  article 
is  intended  to  cover,  however,  only  those  processes  in 
which  the  gas  is  brought  into  direct  contact  with  the 
ore  itself  and  in  which  the  metal  passes  into  solution 
as  a  sulphate. 

Although  a  large  amount  of  experimental  work  has 
been  done  with  the  process,  I  believe  that  it  was  first 
thoroughly  investigated  and  that  its  commercial  pos- 
sibilities were  first  demonstrated  at  the  property  of  the 
Nevada-Douglas  Consolidated  Copper  Co..  which  had 
for  a  number  of  years  been  investigating  possible 
processes  for  the  treatment  of  its  low-grade  oxidized 
and  sulphide  copper  ores.  Exhaustive  experiments  had 
proved  that  the  low-grade  oxidized  ores  were  not 
amenable  to  treatment  by  direct  leaching  with  sulphuric 
acid,  largely  because  of  the  quantity  of  acid-soluble 
substances  present.  Experimentation  had  also  proved 
that  the  low-grade  sulphide  ores  were  too  low  grade 
for  economical  treatment  by  concentration.  A  leaching 
plant  using  Rankin  nitric-acid  leaching,  was  first 
erected,  but  the  anticipated  yield,  unfortunately,  did 
not  materialize.  Sulphur-dioxide  leaching  was  then 
brought  to  the  attention  of  the  company  by  George  C. 
Westby,  one  of  the  patentees  of  the  original  process 
for  sulphur-dioxide  leaching.  Small-scale  experiments 
gave  encouraging  results.  Large-scale  experiments, 
although  confirming  these,  proved  that  the  major  diffi- 
culties lay  in  mechanical  application  and  in  the  devel- 
opment of  the  necessary  apparatus.  It  was  at  this 
time  that  I  became  connected  with  the  company,  first  as 
mechanical  engineer  and  later  aa  construction  engineer 
and  mill  superintendent,  Mr.  Westby  continuing  as 
metallurgist.  It  was  due  to  co-operation  on  the  part 
01  the  management  that  we  were  able  to  accomplish  as 
much  as  we  did  in  the  limited  time  and  with  limited 
trees. 
All  work  on  the  process  up  to  that  time  had  been 
done  on  ore.  crushed  dry  to  minus  48  mesh  and  mixed 
with  water  to  form  a  pulp  of  approximately  80  per  cenl 
moisture.  The  sulphur  dioxide  was  broughl  in  contact 
with  the  pulp,  the  resulting  copper  solution  being  sep- 
,  bj  decantatlon.  As  It  was  impracticable  to 
crush  dry  all  the  ore  to  mil  h,  we  decided  to 

tigate  the  possibility  of  applying 
tne  tr.  ore  crushed  to  minus  I  in.,  previously 

screened  to  remove  fine  material.  An  experimental 
thirty-ton  vat  was  designed  and  erected.  The  charge 
ipported  on  a  nerforated  bottom  el  aboul  "  ft. 
above  the  bottom  of  the  vat.  The  sulphur  dioxide  was 
forced  by  a  small  fan  into  the  bottom  and  allowed  to 


pass  up  through  the  ore.  The  leaching  solution  was 
sprayed  on  the  surface  and  allowed  to  percolate  down- 
ward through  the  ore,  being  drained  to  a  sump.  It  was 
circulated  continuously  through  the  ore,  by  means  of  a 
pump,  until  the  desired  concentration  in  copper  was 
reached,  when  it  was  discharged  to  the  precipitating 
plant.  Another  fresh  charge  of  water  was  then  added 
to  the  sump  and  circulated.  The  first  test  gave  satis- 
factory results.  Other  tests,  in  which  the  coarseness 
of  the  ore  was  varied,  practically  confirmed  these. 

Concurrently,  tests  were  being  made  to  develop  appa- 
ratus for  the  treatment  of  the  fine  material.  Satisfac- 
tory results  were  obtained  from  a  gas-tight  vat  in  which 
the  fine  ore  was  treated  in  the  form  of  a  pulp.  We  had 
decided  to  roast  the  low-grade  sulphide  ore  from  the 
mine  to  obtain  sulphur  dioxide.  As  this  ore  contained 
a  small  amount  of  copper  it  was  desirable  to  make  it 
acid-soluble  by  roasting.  We  decided  to  leach  the  cal- 
cine from  the  roaster  after  mixing  it  with  the  minus 
12-mesh  oxidized  ore. 

Leaching  Plant  Designed 

We  now  had  sufficient  data  to  design  and  construct 
the  leaching  plant,  which  was  divided  into  five  different 
departments — for  crushing,  fine-ore  treatment,  coarse- 
ore  treatment,  roasting,  and  precipitating.  The  crush- 
ing plant  contained  the  usual  equipment  necessary  to 
reduce  mine-run  ore  to  minus  1  in.  and  to  separate  the 
minus  12-mesh  material  from  the  coarse.  The  fine-ore 
leaching  plant,  or  absorption-vat  system,  as  we  called 
it,  consisted  of  four  vats,  16  ft.  diameter,  by  22  ft. 
high,  set  upright  in  a  row  with  a  drop  of  2  ft.  between 
each.  The  vats,  which  had  to  be  made  gas-tight,  were 
all  of  the  same  design.  A  distributor  was  placed  inside 
the  gas-tight  top.  Closely  spaced  slats  about  12  ft. 
deep  were  placed  below  this.  Below  these  a  conical 
bottom  served  to  collect  the  pulp  as  it  fell  through  the 
slats  to  the  outlet  at  the  center  of  the  bottom.  The 
suction  of  a  1,000-gal.  circulating  pump  was  connected 
to  the  outlet;  this  discharged  to  the  distributing  top, 
which  spread  the  pulp  evenb  over  the  slats.  Arrange- 
ments were  made  so  that  any  portion  of  pulp  could  be 
discharged  from  one  vat  into  the  vat  following. 

The  dry  ore  was  mixed  v  illi  the  required  quantity  of 
water  and  added  to  the  first  vat,  passing  through  the 
four  in  series.  The  pulp  wis  discharged  from  the  last 
vat  to  a  separator,  where  the  sand  was  separated  from 
the  slime  and  washed.  The  -lime  passed  to  two  Trent 
replacement  vats,  where  il  was  separated  from  the 
solution  and  washed.  The  solution  was  pumped  to  the 
precipitating  plant,  the  sand  and  slime  being  discharged 
as  tailing. 

The  sulphur  dioxide  from  the  roasters  was  Forced, 
"counter-current"  to  the  pulp,  through  the  four  \ 
in  series  by  means  of  a  No  10  Buffalo  fan.  The  gas 
then  passed  to  the  COaT8e-ore  treatment  plant.  This 
consisted  of  six  leaching  vats.  HI  ft.  in  diameter  by  20 
ft.  high,  also  huilt  gas-tight.  Each  was  equipped  with  a 
false    tray    bottom,   set    about     1    ft.    above    the   bottom 
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Flow  sheet  of  Nevada-Douglas  experimental  plant 


proper,  on  which  the  ore  to  be  leached  was  placed.  This 
false  bottom  was  designed  to  allow  the  gas  to  pass 
upward  freely  into  the  ore  and  the  leaching  solution 
to  percolate  downward.  Below  each  vat  a  sump,  20  ft. 
in  diameter  by  10  ft.  high,  was  set.  Connected  to  the 
bottom  of  this  was  a  300-gal.  circulating  pumD,  the 
solution  being  forced  through  six  sprays  set  evenly 
around  the  top  of  the  leaching  vat,  and  thus  delivered 
evenly  over  the  ore.  It  percolated  downward  and  was 
drained  into  the  sump.  Once  a  day  the  sump  was  dis- 
charged to  the  precipitating  plant  and  refilled  with 
water. 


The  ore  was  brought  by  conveyor  from  the  coarse- 
ore  bin  and  charged  into  the  leaching  vats  through  a 
number  of  small  openings  in  the  top.  A  small  amount  of 
hand  labor  was  required  to  level  off  the  charge.  Each 
vat  held  1,000  tons,  the  leached  ore  being  removed  by 
sluicing.  The  sulphur  dioxide  was  forced  through  the 
vats  in  series.  A  No.  7  Sturtevant  fan  was  connected 
to  each,  the  gas  being  taken  from  the  top  of  one  vat 
and  discharged  into  the  bottom  of  the  next.  The  gas 
from  the  last  was  discharged  into  the  atmosphere. 

The  roasting  plant  consisted  of  two  eight-hearth, 
muffle-type,  Wedge  roasters,  each  18  ft.  diameter.   The 
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sulphide  ore  was  crushed  to  minus  4  mesh  and  delivered 
by  conveyor  to  two  sixty-ton  bins,  one  behind  each 
Wedge  furnace,  then  charged  to  the  roasters  by 
mechanical  means.  The  ore  had  to  be  roasted  thor- 
oughly to  provide  a  consistently  high-grade  sulphur 
dioxide;  acid-soluble  copper  was  essential  in  the  calcine, 
which  was  mixed  with  water  and  charged  direct  to  the 
fine-ore  treatment  vats.  The  precipitating  plant  con- 
sisted of  six  Irving-Dorr  iron-precipitating  vats.  These 
were  designed  so  that  labor  requirements  were  mini- 
mized and  the  iron  consumption  was  reduced.  We 
decided  that,  until  such  time  as  we  could  definitely  de- 
termine what  kind  of  solution  would  result  from  con- 
tinuous operation  of  the  plant,  it  would  be  advisable 
to  recover  the  copper  by  precipitation  on  scrap  iron. 

All  experimental  work  and  large-scale  operations  to 
date  had  been  made  on  ore  from  the  Ludwig  mine.  A 
trial  test  run  on  ore  from  the  Douglas  Hill  mine,  which 
was  much  denser  and  less  friable  than  any  treated  to 
date,  was  made  in  the  coarse-ore  vats.  We  wished  to 
determine  to  what  mesh  the  ore  should  be  crushed  to 
insure  economical  treatment.  We  hoped  that,  as  the  fine 
material  in  this  ore  was  sand  and  not  true  slime,  we 
would  be  able  to  leach  it  without  classification.  The  tests 
were  fairly  satisfactory,  some  of  the  charges  giving 
good  extraction;  others,  however,  channeled  badly,  thus 
reducing  the  extraction.  We  were  handicapped  in  this 
test  on  account  of  lack  of  pumping  equipment;  more- 
over, it  was  necessary  to  couple  one  circulating  pump 
to  two  and  three  vats.  This  lengthened  the  leaching 
period  and  decreased  the  efficiency.  We  determined  that 
the  ore  was  amenable  to  treatment,  but  that  it  would 
be  necessary  to  screen  it,  in  order  to  separate  the  fine 
material.  During  leaching,  the  ore  must  be  sprayed 
continuously  with  a  sufficient  quantity  of  solution. 

The  accompanying  graphs  and  the  data  in  Table  I 
show  some  of  the  results  obtained  during  the  operation 
of  the  plant.  These  proved  that  the  Nevada-Douglas 
ore  was  amenable  to  treatment  by  this  process.  A  good 
extraction  could  be  obtained  on  the  fine  material  in 
from  one-half  hour  to  four  hours,  depending  on  the 
fineness  of  the  ore.  The  coarse  ore  could  be  leached 
thoroughly  in  from  ten  to  twenty  days,  the  result  like- 
wise depending  on  the  fineness  of  the  ore.  A  copper- 
sulphate  solution  of  any  desired  tenor  could  readily  be 
obtained.  This  is  of  value  when  recovering  copper 
either  by  electrolysis  or  by  sulphur-dioxide  treatment. 

Strength  of  Gas  Is  Not  a  Vital  Factor 

The  absorption  of  the  sulphur  dioxide,  under  proper 
regulation,  is  complete.  A  weak  or  strong  gas  can  be 
used  with  equally  favorable  results — a  factor  that 
allows  leeway  for  the  economical  operation  of  the  roast- 
ing department.  The  handling  of  the  gas  is  simple  and 
inexpensive. 

By  treating  the  fine  and  coarse  material  we  were 
able  to  obtain  instructive  data  on  the  relative  efficiency 
Of  the  two  methods.  In  handling  the  tines,  in  the  form 
of  a  pulp,  and  by  treating  them  in  the  absorption  vats,  a 
good  extraction  was  obtained  in  a  short  time.  The 
absorption  of  the  gas  by  the  pulp  was  good,  and  the 
quantity  of  gas  absorbed  per  pound  of  copper  recovered 
was  low.  However,  against  this  was  a  high  repair  cost, 
due  to  the  handling  of  an  acidulous  and  abrasive  pulp; 
lb.'  separation  of  the  slime  from  the  pregnant  solution 
presented  a  difficult  problem. 

In  handling  the  coarse  ore  in  sulphatizing  vats  the 
operations  were  greatly  simplified;  but  the  extraction 
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Graphs  shouting  results  of  sulphur-dioxide  leaching  on  ore  from  the  Ludivig  mine  of  the  Nevada-Douglas 
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of  the  copper  was  slow,  taking  from  ten  to  thirty  days, 
depending  on  the  fineness  of  the  ore.  To  counterbalance 
this,  however,  there  were  many  advantageous  operating 
conditions.  It  was  a  simple  task  to  weigh  and  sample 
the  charge.  The  only  materials  handled  during  treat- 
ment of  the  charge  were  the  sulphur  dioxide  and  the 
leaching  solution,  the  handling  of  both  being  simple  and 
inexpensive.  The  solution  that  drained  from  the  sumps 
was  clean  and  amenable  to  electrolysis  or  precipitation 
by  scrap  iron.  The  absorption  of  the  gas  was  satis- 
factory, on  some  days  reaching  100  per  cent.  The  diffu- 
sion of  the  gas  through  the  ore  was  apparently  even, 
and  the  vats  were  discharged  easily  by  sluicing.  Costs 
for  labor  and  repairs  per  ton  of  ore  treated  were  low. 

While  the  large  plant  was  under  construction  and 
being  operated,  several  interesting  and  instructive  in- 
vestigations were  conducted,  by  members  of  the  com- 
pany's metallurgical  department,  on  methods  of  applying 
the  process  to  various  ores  and  on  the  development  of 
sundry   types  of  apparatus. 

The  revolving  drum,  for  the  treatment  of  fine  mate- 
rial in  a  pulp,  although  giving  a  fair  extraction,  was 
found  to  be  over-sensitive  in  operation;  it  also  gave 
trouble  mechanically.  The  multiple-deck  revolving-arm 
sulphatizing  tower  and  the  self-dumping  shelf-type  of 
sulphatizing  tower  were  also^  designed  for  the  treat- 
ment of  fine  material.  These  were  unique  in  many  ways 
and  gave  satisfactory  results,  but  mechanical  difficul- 
ties arose,  which,  although  by  no  means  insurmountable, 
were  of  such  a  nature  that  considerable  time  and  effort 
were  expended  before  the  apparatus  could  be  simplified 
sufficiently  to  be  of  economic  value.  Efforts  were  then 
confined  to  the  treatment  of  different  ores  by  the 
process;  these  included  copper,  silver,  lead,  silver-lead- 
zinc,  and  manganese  ores.  Although  the  results  varied, 
they  demonstrated  that  the  process  had  possibilities  in 
addition  to  the  treatment  of  copper  ores.  Experiments 
conducted  later  by  myself  on  the  low-grade  copper-gold- 
silver  ores  of  the  Tintic  mining  district  of  Utah  gave 
varying  though  interesting  results. 

TABLE  U— RESULTS  OF  TESTS  ON  ORE  FROM  TINTIC,  I  TAH 
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There  is  reason  to  believe  that  the  process  will 
eventually  finil  a  large  field  of  application.  U  is  nol 
difficult  to  apply;  thi-  operating  costs  are  tow,  and  it 
require  high  metallurgical  skill,  it  offers 
possibilities  beyond  the  Bcope  <>f  the  processes  in  use 
at  the  present  time. 

Sulphur  dioxide   is  an   active   Bolvent;    a    low-grade 
apparently  as  effective  as  a  high-grade  one,  pro- 
vided equal  quantities  of  sulphur  are  used.    The  Bolvent 
can  generally  be  procured  ea  ilj   and  cheaply;  and  in 
some  n  can  be  obtained  from  the  ore  Itself 

by  preliminary  roasting.     A  high  absorption  of  thi 
i-  obta  i''i.    Tba  copper  Is  brought  into  solution  as  a 
sulphati'.  thereby  avoiding  losses  from  premature  pre- 
dion.   The  solution  is,  at  all  times,  under  complete 


control,  and  can  be  built  up  to  any  strength  in  copper 
that  may  be  desired.  Being  saturated  with  sulphur 
dioxide,  conditions  are  ideal  for  the  recovery  of  con- 
tained copper  by  electrolysis  or  by  precipitation  with 
scrap  iron. 

The  process  is  especially  adaptable  for  the  treatment 
of  oxidized  ores  with  a  high  acid-soluble  content,  and 
also  for  those  that  require  preliminary  roasting.  It 
offers  a  cheap  method  and  involves  for  the  treatment 
of  concentrate  the  construction  of  an  inexpensive  plant, 
consisting  of  roasting,  leaching,  and  precipitating  de- 
partments. The  condition  of  the  solution  is  such  that 
high-grade  copper  could  be  obtained  by  electrolytic 
precipitation.  Roasting  would  produce  sufficient  heat  to 
generate  a  large  proportion  of  the  power  required  to 
precipitate  the  copper.  The  roasting  also  produces  the 
solvent  required.  The  total  operating  costs  of  such  a 
plant  would  be  low,  and  a  finished  product — electrolytic 
copper — would  be  produced. 


Production  of  Clay  in  1921 

The  output  of  clay  mined  and  sold  as  clay  in  the 
United  States  in  1921  was  1,716,746  tons,  valued  at 
$6,025,300,  or  $3.51  per  ton,  according  to  the  U.  S. 
Geological  Survey.  This  was  a  decrease  of  45  per  cent 
in  quantity  and  48  per  cent  in  value  as  compared  with 
1920.  These  figures  represent  only  clay  sold  as  clay  by 
the  original  producers;  they  do  not  include  the  much 
greater  quantities  of  clay  burned  into  clay  products  by 
the  producers   themselves. 

The  production  of  kaolin,  the  clay  that  is  used  in 
making  high-grade  pottery  and  porcelain  as  well  as 
paper  and  other  products,  was  162,726  tons,  valued  at 
$1,579,163,  a  decrease  of  39  per  cent  and  45  per  cent, 
respectively,  as  compared  with  1920.  The  clay  of 
largest  production  and  value  is  fireclay.  The  sales  of 
fireclay  in  1921  amounted  to  1.195,861  tons,  valued  at 
$3,560,373,  a  decrease  of  49  and  52  per  cent,  respec- 
tively, as  compared  with  1920.  The  output  of  every 
kind  of  clay  as  classified  by  the  Geological  Survey  in  its 
statistical  report  decreased  in  quantity  and  value  in 
1921  as  compared  with  1920. 

The  imports  and  exports  of  clay  also  decreased  in 
1921  as  compared  with  1920,  and  the  decrease  was  pro- 
portionally greater  than  the  decrease  in  the  domestic 
production.  The  total  imports  of  day  were  208.915 
tons,  valued  at  $1,974,685,  a  decrease  of  48  per  cent  and 
51  per  cent,  respectively.  The  imports  of  kaolin,  the 
chief  clay  imported,  were  162,906  tons,  a  decrease  of 
55  per  cent  as  compered  with  1920. 


Most  Permissible  Explosives  Sold 
of  Ammonium  Nitrate  Class 
Reports     covering     the    year     1921,     made     to     the 
U.   S.   Bureau  of   Mines   by   all    manufacturers  of   per- 
missible  explosives,   show    that    IK?. 5    per   cent  of  such 
explosives  sold  during  that   year  belong  to  the  ammo- 
nium nitrate  class.     The   total   quantity  of  commercial 
ammonium   nitrate  used   iii   permissible  explosives  in 
1921  aggregated  26,881,500  lb.    The  total  quantity  of 
nitroglycerin  and  "modified"  nitroglycerin  used  in  per- 
missible  explosives  aggregated   8,974,000   lb.,   for  the 
manufacture  of  which  approximately  1.766,000  lb.  of 
in    was    used.      By    "modified"    nitroglycerin     is 
meant  the  products'  obtained  by  the  nitration  of  a  mix- 
tun'  of  glycerin  and  certain  compounds. 
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The  Use  of  Telephones  in  Mines* 

Safety  Regulations  in  Several  States  Provide  for  Their  Compulsory  Installation — 
Severe  Conditions  Imposed  Require  Special  Construction  of  Devices  —  Reliable 
Transmission  and  Signaling,  Prevention  of  Burn-outs,  and  Safety  to  Users  Essential 

By  D.  E.  A.  Charlton 


TO  ENUMERATE  the  several  uses  of  the  telephone 
in  mines  would  be  to  repeat  what  has  already 
appeared  in  technical  publications,  safety-rule 
books,  bulletins,  and  other  literature.  Not  a  shift 
passes  but  the  usefulness  of  this  invention  is  made 
manifest,  and  it  hardly  seems  necessary  in  these  clays 
of  so-called  civilization  and  enlightenment  that  it  is 
needful  to  enact  laws  that  make  the  use  of  the  tele- 
phone in  mines  compulsory.  To  paraphrase  the  slogan 
of  the  peddler  who  deals  in  household  appurtenances, 
"No  well-regulated  mine  should  be  without  one." 

In  June,  1921,  the  U.  S.  Bureau  of  Mines  issued1  a 
compilation,  prepared  by  L.  C.  Ilsley  and  R.  A.  Kearns, 
of  state  safety  regulations  pertaining  to  the  use  of  tele- 
phones at  mines.  This  shows  that  sixteen  states  have 
rules  or  enactments  relating  to  telephones,  and  I  under- 
stand2 that  there  have  been  no  new  state  regulations  since 
then,  although  changes  may  take  place  at  any  time.  It 
is  of  interest  that  'he  Federal  Leasing  Act  of  Feb.  25, 
1920,  has  the  following  reference  to  mine  telephones: 

The  lessee  shall  provide  and  maintain,  in  each  mine  where 
more  than  100  men  are  employed  underground  on  any  shift, 
a  telephone  system  between  the  hoisting-engine  room,  the 
ground  landing  of  the  shaft  or  slope,  the  principal  mine 
exit  of  drift  mines,  the  fan  building  when  same  is  located 
1,000  ft.  or  more  from  the  power  house  or  main  exit  of  the 
mine,  and  such  other  points  on  the  surface  as  may  be  advis- 
able for  safety  of  the  employees.  The  telephone  system  shall 
also  extend  into  the  mine  and  telephones  be  placed  on  each 
shaft  or  slope  landing  in  use  and  at  the  inside  siding  of 
each  of  the  main  haulage  roads.  The  underground  tele- 
phones shall  be  so  placed  that  no  twenty  men  shall  be  more 


than  1,000  ft.  from  the  nearest  telephone  station.  Tele- 
phones shall  also  be  placed  in  each  refuge  and  first-aid 
chamber. 

The  following  is  a  resume  of  the  various  state  regu- 


Telephone  in  a  pump  room.    Note  the  extra  signal  bell 

*A  paper  to  be  presented  before  the  Mining  Section  of  the  Na- 
tional Safety  Council,  Detroit,  Michigan,  Aug.  28  to  Sept.  1,  1922. 
'"Reports  of  Investigations,"  June,   1921,  Serial  No.  2,258. 
^Personal  communication. 


At  a  level  station.     Upper,  telephone  closed; 
lower,  telephone  open 

lations  with  regard  to  the  use  of  telephones  at  mines: 
California  rules  provide  that  telephones  be  maintained 
in  all  mines  over  500  ft.  in  depth.  Colorado  specifies 
the  maintenance  of  an  adequate  telephone  system  in 
all  mines,  from  the  surface  extending  to  the  bottom  of 
the  shaft.  Illinois,  that  there  shall  be  a  system  of 
party-line  telephones  that  shall  include  one  telephone 
at  the  bottom  of  the  hoisting  shaft  or  in  slope  or  drift 
mines  at  the  first  cross  entry,  and  one  at  each  inside 
parting.  Iowa,  in  all  mines  where  the  workings  exceed 
3,000  ft.  from  the  foot  of  the  slope,  shaft,  or  the  mouth 
of  the  drift  there  shall  be  installed  a  telephone  system, 
and  this  shall  be  extended  as  the  works  of  the  mine 
progress  3,000  ft.  therefrom.  Kentucky  specifies  that 
in  any  coal  mine  where  more  than  fifty  men  are  em- 
ployed underground,   one  or  more  telephones  shall  be 
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Tfec  hoisting  engineer  takes  special  orders 
Mine  telephone  installation  in  a  coal  entry 

installed  communicating  with  the  surface.  In  Kansas  it 
is  unlawful  to  operate  or  permit  to  be  operated  any 
coal  mine  not  equipped  with  a  party-line  telephone  sys- 
tem. The  New  Mexico  law  apparently  exempts  metal 
mines,  for  it  is  stated  that  it  shall  be  the  duty  of  the 
operator  to  install  and  maintain  a  telephone  system 
in  every  coal  mine.  North  Dakota  also  relates  to  coal, 
and  specifies  that  in  any  coal  mine  where  more  than 
fifty  men  are  employed  underground,  one  or  more  tele- 
phones shall  be  installed.  The  Oklahoma  laws  provide 
that  a  telephone  system  shall  be  furnished  in  every  coal 
mine  where  as  many  as  fifteen  men  are  working. 

In  the  anthracite  mines  of  Pennsylvania  it  is  neces- 
sary to  provide  means  of  communication,  by  telegraph 
or  telephone,  between  mines  and  collieries,  and  in  the 
bituminous  region  of  that  state  the  law  relates  more 
specifically  to  communication  between  the  surface  and 
the  bottom  of  the  shaft  or  slope.  Tennessee  specifies 
the  maintenance  of  a  metal  tul>e  from  top  to  bottom 
of  shaft,  or  a  telephone  system.  Texas  also  requires 
that  B  metal  tube  or  telephone  be  maintained.  The 
Utah  laws  provide  that  in  all  mines  in  which  ten  or 
more  men  are  working  more  than  2,000  ft.  from  the 
entrance,  or   In   which  there  an'   ten   or   more   working 

places  mor-'  than  2,000  ft.   from  the  entrance,  there 

shall    be    installed    an    underground    telephone    system. 

.  ifies  the  maintenance  of  a  telephone  or 

metal    tulie   from  the  top   to  the   bottom  of  every    shaft 

or  slope,  and  at  each  alternate  working  level.    Wyoming 
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The  mine  clerk  checks  up  with  the  shift  boss 
Telephone  installed  at  a  shaft  station 

specifies  a  system  of  party-line  telephones  in  each  coal 
mine  in  operation.  In  addition,  several  of  the  regula- 
tions of  the  various  states  contain  clauses  relating  to 
the   installation   and  maintenance   of   mine   telephones. 

Special  Considerations  Govern  Mine  Telephone 
Construction 

The  severe  conditions  imposed  on  mine  telephones 
make  it  necessary  to  supply  a  more  rugged  construc- 
tion than  that  required  for  the  ordinary  installation. 
Underground,  the  device  frequently  must  be  exposed  to 
moisture,  gases,  acid  water,  and  mechanical  sources  of 
injury.  Of  these,  the  last,  which  include  falls  of 
ground,  concussions  of  blasting,  and  rough  handling,  are 
the  most  frequent;  moisture  is  probably  the  next.  Gas 
and  acid-water  conditions  are  somewhat  restricted  to 
coal  and  copper  mines. 

The  generally  accepted  types  of  mine  telephones  are 
housed  in  a  moisture-  and  rust-proof  iron  or  steel 
of  sullicient  thickness  to  provide  ample  protection  from 
injury.  The  edges  of  the  case  are  well  rounded,  so 
that  water  and  falling  objects  will  easily  slide  off,  and 
strong  mounting  supports  are  provided  to  insure 
rigidity  when  the  telephone  is  installed.  An  outer  door 
on  the  case,  provided  with  a  rubber  gasket,  serves. 
when  closed,  completely  to  protect  the  mechanism  from 
any  disturbing  elements.  When  this  is  opened,  only 
the  transmitter,  receiver,  receiver  cord,  ami  generator 

handle  are  exposed,  as  an  inner  door  effectually  conceals 
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and  protects  all  of  the  delicate  mechanism  of  the  tele- 
phone. When  considered  necessary,  locks  or  padlocks 
may  be  placed  on  the  outer  door  and  keys  provided  to 
the  shift  bosses  or  foremen.  Binding  posts  for  the  line 
and  ground  wires  are  placed  in  a  terminal  box,  which 
is  either  mounted  on  the  underside  of  the  case  proper 
or  included  as  a  part  of  it.  The  bells,  bell  mounting, 
and  clapper  rod  assembly  are  housed  in  a  dome-shaped 
casting  on  the  top  of  the  case. 

The  talking  apparatus  of  the  mine  telephone  consists 
of  a  standard  long-distance  transmitter  and  receiver, 
slightly  modified  for  underground  service.  In  the  de- 
sign of  these  the  manufacturers  have  considered  care- 
fully the  hard  usage  to  which  the  mechanism  will  be 
subject,  and  waterproof  windings  and  special  insulation 
are  used  throughout.     The  ordinary  form  of  gravity- 


Fihf  <Nes(  North 


Up  shaft  to  top 


To  electric  ahop 


Bottom 
telephone 


Baby  knife  ^[tches_ 
Board  for  mounting  si<v//c/?es -' 


Mam  South 

Arrangement  of  telephone  switches  in  a,  coal  mine 

controlled  hook  switch  is  not  sufficiently  rugged  for  mine 
service,  and  one  manufacturer,  at  least,  has  devised  a 
positive  spring-controlled  hook  switch  in  which  the 
force  of  gravity  is  not  employed.  The  receiver,  instead 
of  being  suspended  from  a  lever  terminating  in  a  fork- 
shaped  yoke,  normally  rests  between  the  jaws  of  a 
special  receiver  holder.  When  the  receiver  is  taken  out 
of  the  jaws  a  trigger  depresses  a  small  plunger  which 
passes  through  the  door  and  actuates  the  contact 
spring  of  the  hook  switch. 

Economical  in  Current  Consumption 

Mine  telephones  are  usually  supplied  with  ringers 
of  1,600  or  2,500  ohms  resistance  and  five-bar  hand 
generators.  Under  average  service  two  standard  dry 
cells  will  furnish  talking  current  for  a  year  or  more, 
as  the  transmitter  has  a  fairly  high  resistance  and 
therefore  a  low  current  consumption. 

Frequently  it  is  desirable  to  supply  extension  bells 
which  are  loud-ringing,  so  that  the  telephone  signals 
may  be  heard  at  some  distance  or  above  the  noise  in  a 
particular  place,  such  as  the  shaft  station  or  pump 
room.     In  this  event  gongs  of  6-  to  8-in.  diameter  are 
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supplied,  the  ringer  coils  usually  having  the  same  re- 
sistance as  those  used  in  the  telephones. 

It  is  customary  to  protect  mine  telephones  against 
lightning  discharge  and  accidental  crossing  with  high- 
tension  lighting  or  power  circuits,  and  for  this  purpose 
a  protector,  consisting  of  mountings  equipped  with 
fuses  and  carbon-block  type  open-space  cut-outs,  is  used. 

Several  kinds  of  conductors  may  be  used  for  tele- 
phone lines  in  mines,  and  a  number  of  different  types 
of  brackets  and  insulators,  which  are  in  general  use, 
are  available.  No  one  type  of  installation  can  be 
recommended  under  all  conditions.  The  following  kinds 
of  conductors  are  in  general  use  for  wiring  mine  tele- 
phone systems: 

Surf  are:  Triple  braid  weatherproof  copper  or  iron 
wire  (No.  12  gage);  bare  copper  or  iron  wire;  bridle 
or  drop  wire  for  short  runs. 

Underground:  Considerable  diversity  of  practice 
exists  as  to  sizes  and  types  of  wire  used  underground. 
One  manufacturer  recommends  armored  cable,  Ferrin 
cable,  or  twisted  pair  drop  wire  (40  per  cent  para 
insulation).  From  a  questionnaire  which  I  sent  out  the 
replies  varied  a  good  deal,  but  in  general  Nos.  12,  14, 
and  16  copper  wire,  rubber  covered  and  armored,  also 
No.  12  iron  wire,  tinned,  were  specified.  In  some  in- 
.-tances,  the  wires  down  the  shaft  are  included  with  the 
signaling  wires,  the  entire  consisting  of  a  single  cable 
with  individual  strands  for  the  two  functions. 

Where  conduits  were  made  use  of,  i-in.  metallic  car- 
riers were  specified. 

Concerning  the  maintenance  of  the  wiring  for  the 
mine  telephones,  not  infrequently  a  great  deal  of 
trouble  is  experienced  because  of  the  breaking  of  the 
line  by  falls  of  roof  and  similar  happenings.  In  the 
installation  of  wires,  particularly  in  haulage  drifts 
where  trolley  locomotives  are  used,  it  is  essential  that 
care  be  taken  in  the  placing  of  wires  so  that  there  shall 
be  no  connection  between  the  two  circuits.  Unless  the 
telephone  wire  be  well  insulated,  it  is  recommended  that 
where  it  crosses  over  trolley  wires  a  wooden  or  insulated 
conduit  be  provided. 

Various  Methods  of  Arranging  Circuit 

The  situation  of  mine  telephones  depends  of  course 
upon  the  extent  of  the  operations.     Not   infrequently 
B    group   of    mines   will    be   connected   from   a   central 
switchboard    which    will    serve    all    important    points 
above   and   below  ground.      In  most   installations,  how- 
it    is  customary   to   maintain  a  single  circuit    at 
each  mine,  connecting  the  surface  with  the  underground 
workings   and    signaling  to  the   different   stations   by 
means    of   code    rings.      The    following    buildings    will 
usually  be  included  in  such  a  circuit.     For  metal  mines 
(surface):     Office,   engine   room,   boiler   room,  shops. 
change  house,  first-aid  room,  and  top  of  shaft;    i  under- 
gronnd):  shaft  stations,  pump  stations,  powder  maga- 
zines, loading  pockets,  and  transmitting  levels.    For  coal 
mines  (surface):   Office,  engine  room,  shops,  tipple,  top 
■aft  or  slope,  and  first-aid  room;    (underground): 
pe  bottom,  pump  stations,  main  partings  and 
aid   moms. 

The  following  general  requirements  have  been  sped- 
n,.,l  jn  a  •.  Iraftf  prepared  bj    the  I'.  S.   Bureau 

of   Mines   for  establishing  a  list  of  permissible  tele- 
phones for  use  in  gaseous  mines: 

\     "urr r    Ulnei     '  Prooadm 

EetablUhlng   «    Ltet   of    ParmlMlbl*   T«ltphone«    foi    I 
ractcr  "f  T-«t».  etc. 


The  apparatus  shall  be  so  designed  and  constructed  that 
under  no  circumstances  can  its  normal  operation  cause 
ignition  of  surrounding  explosive  mine  atmospheres.  All 
parts  of  the  apparatus  shall  be  adequate  for  the  service  for 
which  they  are  intended. 

The  construction  of  permissible  apparatus  shall  be  espe- 
cially durable.  This  requirement  shall  be  applied  con- 
sistently to  all  the  details  of  the  apparatus  under  test  in 
order  that  with  proper  care  and  maintenance  the  per- 
missible qualities  of  the  apparatus  will  remain  unimpaired 
under  the  severe  conditions  imposed  by  mining  service. 

All  terminals  and  contacts,  and  all  wiring,  shall  be  ade- 
quately protected,  and  all  leads  shall  pass  through  the  cas- 
ings of  the  apparatus  by  means  of  adequately  insulated 
devices  of  approved  design. 

All  parts  of  the  apparatus,  such  as  the  magneto,  the 
hook  switch,  etc.,  which  are  capable  during  normal  operation 
of  igniting  explosive  gas  and  air  mixtures,  shall  be  placed 
in  permissible  compartments. 

All  openings  in  the  casings  of  permissible  compartments 
shall  be  tightly  closed,  and  it  is  desirable  that  such  openings 
shall  be  as  few  as  possible.  All  joints  in  the  casings  of  a 
permissible  compartment  shall  be  metal-to-metal,  so  designed 
as  to  form  a  path  not  less  than  1  in.  long  from  the  inside 
of  the  casing  to  the  atmosphere.  All  bolt  holes  in  the  casing 
shall  be  bottomed  or  so  arranged  that  the  accidental  omis- 
sion of  a  bolt  will  not  give  an  opening  through  the  casing. 
The  compartment  shall  be  provided  with  an  adequate  lock 
or  seal  to  prevent  tampering  with  the  apparatus  inside  the 
casing. 

Battery  cells  shall  be  placed  in  a  permissible,  or  in  a 
locked  or  sealed  adequate  compartment,  and  their  terminals 
and  the  connections  thereto  shall  be  arranged  so  as  to  pre- 
clude the  possibility  of  anyone  meddling  or  tampering,  or 
making  electrical  connection  with  them.  The  short-circuit 
current  of  the  battery  measured  as  close  as  possible  to  the 
terminals  shall  not  exceed  the  following  limits :  For  bat- 
teries giving  2.5  v.  or  less,  100  amp.;  for  batteries  giving 
2.5  v.  but  not  more  than  4  v.,  85  amp.;  for  batteries  giving 
more  than  5  v.  but  not  more  than  6  v.,  45  amp. 

The  manufacturer  shall  permanently  attach  to  the  case 
of  the  apparatus  adequate  instructions  for  the  installation 
and  connection  of  the  telephone,  so  that  the  safety  and 
efficiency  of  the  apparatus  and  the  system  to  which  it  is 
connected  shall  not  be  diminished  by  its  installation.  He 
shall  also  attach  to  the  instrument  an  adequate  wiring  dia- 
gram of  the  apparatus. 

Good  transmission,  which  means  correct  wiring  and 
proper  installation  and  maintenance,  combined  with 
sensible  usage,  is  essential  to  the  success  of  any  mine 
telephone  system.  In  any  consideration  of  the  neces- 
sities in  mine  operation  the  telephone  should  occupy  a 
high  place,  for  without  it  today  safety  and  efficiency 
would  hardly  be  worthy  of  the  name. 

In  the  preparation  of  this  paper  I  am  indebted  to  L. 
C.  Ilsley,  electrical  engineer  of  the  U.  S.  Bureau  of 
Mines;  the  Stromberg-Carlson  Telephone  Manufacturing 
Co.,  the  Western  Electric  Co..  and  to  the  several  safety 
engineers  and  superintendents  who  have  given  me 
specific  information  concerning  telephone  installations 
and  various  other  details  of  practical  operation  at  their 
mines. 


Demand  Further  Tests  With  Liquid 
Oxygen  Explosive 

Such  promising  results  have  been  obtained  in  the 
course  of  the  experiments  conducted  by  the  Bureau  of 
Mines  in  the  use  of  liquid  oxygen  as  an  explosive  that 
there  is  a  widespread  demand  for  further  experimenta- 
tion. The  demand  is  coming  largely  from  the  building 
and  city  improvement  industries  where  there  is  need 
for  an  explosive  possessing  the  minimum  handling 
hazard. 
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The  Marketing  of  Manganese 

Industrial  Conditions  in  the  Steel  Trade  Govern  Market  for  the  Metal  —  Chemical  and 

Physical  Characteristics  Important  —  Large  Proportion  of  Supply 

Is  Imported  From  Cheaply  Mined  Foreign  Deposits 

By  W.  R.  Crane 

Superintendent,    Southern    Experiment    Station,   U.  S.  Bureau  of  Mines. 


MANGANESE  is  one  of  the  more  common  of  the 
metallic  minerals,  and  has  a  wide  distribution 
both  geographically  and  geologically.  It  is 
claimed  that  fully  125  minerals  have  manganese  as  an 
essential  constituent,  and  other  minerals  contain  it  in 
smaller  and  varying  amounts.  Manganese  has  the 
property  of  forming  alloys  with  a  large  number  of 
metals,  and  consequently  has  a  wide  application  in  the 
steel  industry.    The  alloys  formed  are  strong  and  tough. 

Aside  from  being  an  important  constituent  of  certain 
alloys,  manganese  is  used  in  the  manufacture  of  oxygen, 
chlorine,  bromine,  and  disinfectants,  as  a  decolorizer  of 
glass,  in  calico  printing  and  dyeing,  coloring  glass,  pot- 
tery and  brick,  as  a  drier  of  paints  and  paint  pigments, 
as  a  depolarizer  in  dry  batteries,  as  a  gas  purifier,  and 
in  the  manufacture  of  drugs  and  chemicals. 

Practically  all  of  the  oxides  and  to  a  less  extent  the 
carbonate  and  silicate  are  used  in  the  manufacture  of 
alloys:  ferromanganese,  spiegeleisen,  silico-manganese, 
and  special  alloys,  as  manganese  bronze.  The  dioxide  is 
used  in  the  manufacture  of  dry  batteries,  paints  and 
chemicals.  Pyrolusite,  manganese  dioxide,  contains 
more  available  oxygen  than  other  oxide  of  manganese 
found  in  nature. 

Metal  Occurs  in  Combined  Form 

The  principal  minerals  of  manganese  are  oxides,  car- 
bonates, and  silicates,  the  oxides  being  of  the  most 
importance.  The  oxides  are:  pyrolusite,  psilomelane, 
braunite,  hausmannite,  and  manganite.  Rhodochrosite 
and  rhodonite  are  the  carbonate  and  silicate,  respec- 
tively, of  commercial  importance. 

Manganese  is  not  found  in  the  native  form,  as  it  oxi- 
dizes very  readily.  In  practically  all  deposits  there  are 
evidences  of  its  dissolution  and  redeposition ;  in  fact, 
the  waters  of  springs  and  wells  in  many  localities  carry 
manganese  in  sufficient  amounts  to  cause  deposits  to 
form  on  the  inside  of  the  conducting  pipes. 

The  common  elements  associated  with  manganese 
are:  oxygen,  arsenic,  boron,  sulphur,  fluorine,  phos- 
phorus, tungsten,  cobalt,  iron  and  silicon.  Manganese 
minerals  are  found  in  superficial  clay  deposits,  as 
impregnations  in  beds  and  irregular  masses,  and  in 
metalliferous  veins  at  considerable  depth  from  the 
surface. 

Although  manganese  is  known  to  occur  in  practically 
all  parts  of  the  world,  the  principal  producing  countries 
are  Russia,  India,  Brazil,  Cuba,  South  Africa,  the 
United  States,  Mexico,  Japan,  and  China.  Many  other 
countries  give  promise  of  being  large  producers,  but  the 
resources  are  mainly  unproved. 

The  principal  mines  in  Russia  are  situated  at  Tchia- 
turi,  about  125  miles  from  the  Black  Sea  ports  of  Batum 
and  Poti.  The  ore  from  the  principal  Indian  mines  is 
shipped  from  Bombay  and  Calcutta.  Manganese  from 
the  states  of  Minas  Geraes,  Matto  Grosso,  and  other 
points  are  accessible  to  the  ports  of  Bahia  and  Rio  de 


Janeiro,  Brazil.  Ore  from  the  various  districts  in  Cuba 
reaches  the  coast  at  Cardenas  and  Santiago  de  Cuba. 
Mexican  manganese  enters  the  United  States  through 
El  Paso,  Tex.  Ore  from  Chile,  South  America,  is 
shipped  from  Coquimbo  and  Carrizal. 

Ports  of  entry  for  ores  imported  into  the  United 
States  are:  New  York,  Philadelphia,  Baltimore,  San 
Francisco,  and  Seattle.  Inland  points  of  consumption 
are:  Bessemer,  Ala.;  South  Chicago,  111.;  Sparrow 
Point,  Md. ;  and  Kittanning,  Lebanon,  Dunbar,  Newport, 
Sheridan,  and  Pittsburgh,  Pa. 

Manganese  ores  may  be  classed  as  merchantable  and 
marketable.  An  ore  may  be  merchantable,  but  unless  it 
can  be  sold  it  is  not  marketable.  Improvement  in  meth- 
ods of  preparation  may  effect  the  classification.  A 
further  classification  of  ores  may  be  given  as  follows: 

Ore  averaging  45  per  cent  or  over  is  manganese  ore. 

Ore  containing  35  to  45  per  cent  manganese  is  ferru- 
ginous ore. 

Ore  containing  5  to  35  per  cent  manganese  is  man- 
ganiferous  iron  ore. 

Ore  with  less  than  5  per  cent  manganese  is  not  con- 
sidered. 

The  character  of  the  ore  determines  the  purpose  for 
which  it  is  used.  For  instance,  an  ore  suitable  for 
chemical  purposes  may  be  of  little  value  to  the  metal- 
lurgist. Chemical  ore  should  be  high  in  oxygen  and 
may  contain  considerable  phosphorus  and  silica,  and 
be  low  in  lime;  ore  high  in  lime  and  low  in  oxygen, 
phosphorus,  and  silica  is  classed  as  "metallurgical"  or 
"furnace,"  and,  to  be  able  to  produce  80  per  cent  fer- 
romanganese, the  iron  content  must  not  be  too  high. 

Physical  as  Well  as  Chemical  Characteristics 
Are  Important 

The  grade  of  ore  usually  specified  in  contracts  is  50 
per  cent  metallic  manganese  dried  at  212  deg.  F.  For 
metallurgical  purposes  the  physical  characteristics  of 
the  ore  are  of  much  importance.  Fine  and  soft  ores  are 
particularly  objectionable  in  blast-furnace  practice,  hard 
ore  in  medium-size  lumps  being  desired,  that  the  weight 
of  the  charge  may  be  sustained  without  breakage.  Soft 
and  fine  ores  both  impede  the  blast  and  cause  loss  as 
flue  dust. 

Indian,  Brazilian,  and  Caucasian  ores  differ  in  ship- 
ping qualities;  the  two  former  can  be  handled  without 
much  breakage,  while  the  Caucasian  ore  is  rather 
friable. 

Specifications  for  foreign  ores  are  usually  given  "as 
of  usual  grade,"  meaning  that  the  grade  should  not  be 
below  45  or  50  per  cent  metallic  manganese,  as  the  cus- 
tom and  practice  indicate.  In  England  and  Germany 
the  common  basis  for  the  sale  of  ore  is  50  per  cent  man- 
ganese at  so  much  per  unit,  with  a  small  bonus  or  pen- 
alty for  each  unit  above  or  below  standard,  a  maximum 
of  8  or  9  per  cent  silica  and  0.2O  or  0.15  per  cent  phos- 
phorus being  agreed  upon. 
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Specifications  for  domestic  ores  are  much  more  strict, 
owing  to  the  variable  character  of  ores  shipped.  During 
periods  of  unusual  demand,  as  during  the  World  War, 
all  domestic  ores  were  bought  on  a  schedule  or  sliding 
a  ale  of  prices,  which  was  based  on  the  unit  of  metallic 
manganese  contained  per  ton,  with  penalties  for  silica 
and  phosphorus  above  a  fixed  limit.  Prices  are  usually 
based  on  8  per  cent  silica  and  0.2  per  cent  phosphorus. 
Premiums  were  also  paid  for  ores  containing  less  silica 
and  phosphorus  than  the  limit  for  penalties. 

Prices  Calculated  on   Metallic  Manganese  Basis 

During  periods  of  normal  demand  the  specifications 
usually  call  for  a  fixed  price  per  long-ton  unit,  for  a 
certain  range  in  percentage  of  metallic  manganese, 
with  penalties  stated;  points  of  delivery,  South  Chicago, 
and  Pittsburgh,  Pa.,  or  other.  Under  similar  conditions 
foreign  ores  are  quoted,  for  example,  as:  Brazilian,  60 
to  65c;  Indian,  65  to  70c.  a  unit;  c.i.f.  Atlantic  ports; 
45  to  50  per  cent. 

It  was  at  one  time  customary  to  credit  high-grade 
manganese  ore  with  the  iron  units  contained,  but  that 
custom  terminated  with  the  war. 

Schedules  and  penalties  on  oi-es  are  for  the  purpose 
of  protecting  the  consumers  against  loss  resulting  from 
variations  in  grade  of  ore,  as  well  as  supply  and 
demand. 

For  chemical  purposes  the  most  important  considera- 
tion is  the  amount  of  available  oxygen  contained  in  the 
mineral,  which  for  the  more  common  forms  is  as 
follows': 

MnOj.  Available  O, 

Mineral  Per  cent  Per  cent 

Pyroluaite 100  00  18  39 

Psilomelanc 42  46-77   33  7  81-13. 06 

Manganite 49  44  9.09 

Braunite 43.99  6.99 

Khodochroflite . .  .  None  None 

Specifications  for  dioxide  or  "chemical"  ore  were 
formerly  80  to  90  per  cent  manganese  dioxide,  but  much 
ore  has  been  used  running  as  low  as  70  per  cent.  Iron' 
should  be  under  2  per  cent;  copper  not  to  exceed  0.02 
per  cent,  and  cobalt,  nickel,  and  arsenic  should  not  be 
present  in  appreciable  quantities. 

The  four  standard  forms  of  manganese  alloys,  with 
essential  constituents  in  per  cents,  follow': 

Mn  Fc  Si  C 

Ferromanganrs.                                          50-80  40-  8  0.5-1.5  5     -7.00 

lllfcMilhlli                                               10-35  85-60  About    1.0  4     -5.00 

Hilico-manunn'  .                                       55-70  20-5  About  25.0  0    -0.35 

3Uico-»pie«.  1  ..                                   .      20-50  67-43  4-10  0  1.5-3.50 

In  1918  the  grades  of  standard  ferromanganese  and 
spiegeleisen  were  lowered  to  70  and  16  per  cent  respec- 
tively, which  was  done  to  render  available  a  larger  ton- 
nage of  domestic  ores  suitable  for  making  70  but  not  80 
per  cent  alloy.  The  rejection  limits  for  silica  and  phos- 
phorus were  also  extended. 

The  objects  in  the  i  romanganese  instead  of 

ore  In  the  manufacture  of  steel  are; 

1.     Ferromanganese  permits  the  metal  to  be  intro- 

:  into  the  molten  metal  in  a  condensed  form  with 

a  minimum  amount  of  Impurities,  and,   being  less   in 

weight,   is   readily  handled,  thus   rendering  pre-heating 

laary. 

■  Itual  >">>.  '   b)    ' '     M     Wi  Id,    '  w  u 

InveaUgatlooa,    V.  M.  Bureau  of  lllnea.  No.  7,  p.  4. 
of   tii.    MatiRi'  ."   by   C     M     Weld,   "War 

i   Ii  u   <<t    Mine*, 

"MniiRnnlferniis    Iron    Orea    of    the    Cuyuna    District. 
. •  ■  in<l  Newton,  University  ,>f  Minnesota,  FinlMIn 
K,  1914. 


2.  It  is  brittle  and  consequently  easily  prepared. 

3.  It  is  possible  to  keep  down  the  carbon  content 
when  low-carbon  steel  is  made,  the  ratio  of  manganese 
to  carbon  being  about  12  to  1.  Further  carbon  may  be 
added,  if  desired,  by  the  use  of  pig  iron,  coke,  or  coal. 

The  principal  objections  to  the  use  of  spiegeleisen 
and  grades  intermediate  between  it  and  ferromanga- 
nese in  the  making  of  steel  are  that  in  texture  it  is 
similar  to  pig  iron  and  does  not  break  up  readily;  fur- 
ther, it  is  likely  to  have  considerable  sand  adhering  to 
it,  the  resulting  product  being  a  steel-iron  rather  than 
straight  steel. 

Ore  Shipped  in  Bulk 

Domestic  manganese  ore  for  metallurgical  purposes 
is  shipped  by  the  carload  lot,  minimum  thirty  tons,  but 
imported  ores,  except  certain  ores  from  Mexico,  are 
contracted  for  by  the  cargo  of  several  thousand  tons. 
The  domestic  ores  are  delivered  f.o.b.  furnace;  the  for- 
eign ore  is  sampled  at  port  of  delivery  and  shipped  by 
rail  to  the  furnace.  Payment  on  foreign  ore  is  c.i.f., 
Atlantic  or  Pacific  seaboard. 

Manganese  ore  is  loaded  in  bulk  into  the  holds  of 
ships  and  occupies  a  space  of  about  20  cu.ft.  per  ton.  It 
has,  therefore,  an  advantage  over  other  freight  that 
must  of  necessity  be  shipped  in  containers,  in  that  there 
is  no  waste  space,  the  ore  forming  a  most  excellent 
ballast. 

Chemical  or  battery  ore  is  sold  by  the  gross  ton ;  the 
granulated  or  powdered  form  is  sold  by  the  pound. 
Owing  to  the  softness  of  this  ore  it  is  customary  to 
pack  in  containers,  as  sacks  or  barrels,  the  price  being 
increased  by  the  amount  of  the  packing  and  extra 
handling  required. 

Sampling  of  shipments  by  car  or  cargo  lots  is  done 
by  the  buyer  at  the  point  of  delivery,  usually  by  taking 
samples  from  the  surface  of  the  lot  or  from  the  face  of 
the  exposed  bank  of  ore  as  it  is  removed  by  shoveling  or 
otherwise.  Various  more  or  less  elaborate  systems  of 
sampling  are  followed  in  a  general  way,  but  the  ten- 
dency is  to  revert  to  simple  methods,  which,  if  care- 
fully followed,  give  satisfactory  results.  It  is  note- 
worthy that  higher  assay  returns  are  obtained  in  the 
United  States  than  abroad,  due  probably  to  the  method 
of  sampling  generally  employed — i.e.,  to  taking  a  smaller 
proportion  of  small-size  ore. 

Ores  Analyzed  and  Stocked 

Considerable  care  must,  however,  be  taken  in  sam- 
pling, particularly  in  surface  work,  because,  owing  to 
difficulties  peculiar  to  loading,  some  cars  are  surfaced 
with  high-grade  lump,  and  others  with  nothing  but  fines. 

The  practice  at  certain  furnaces  is  to  analyze  all  ores 
received,  then  stock  them  irrespective  of  locality  where 
produced,  which  procedure  gives  a  rough  classification 
as  follows: 

1.  A.     45-53  per  cent  Mn.;  low  in  silica  and  iron. 

2.  B.     40-45  percent  Mn.;  high  in  silica. 

3.  C.     35-45  per  cent  Mn. ;  high  in  iron. 

Grade  of  ore  is  determined  by  wet  assay  or  chemical 
analysts,  based  on  material  dried  to  212  deg.  F.  The 
value  of  the  ore  having  been  calculated  from  analysis 
baaed  on  the  contract  schedule  of  prices,  penalties  and 
premiums  are  adjusted  and  settlement  is  made 
accordingly. 

Terms  of  paymenl   vary  considerably,  but  it  is  cus- 
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tomary  for  the  purchaser  to  advance  70  to  80  per  cent 
of  estimated  value  of  shipment  based  on  actual  railroad 
scale  weights,  and  a  certificate  of  analysis  by  an 
approved  chemist,  which  is  attached  to  railroad  bill  of 
lading.  The  balance  due  is  payable  on  receipt  of  ore 
by  purchaser. 

The  unit  price  is  based  on  100  per  cent  or  100  parts. 
In  a  long  or  gross  ton  there  are  2,240  lb.,  and  there  would 
then  be  22.40  lb.  to  the  unit.  If  the  schedule  calls  for 
a  price  of  $1  per  unit,  and  the  analysis  shows  35  per 
cent  manganese,  the  value  of  the  ore  would  be  $35  per 
ton.  Premiums  would  be  added  to  this  or  penalties  de- 
ducted from  it.  If,  however,  the  ore  was  sold  by 
the  pound  and  the  price  was  the  same  per  unit,  the  price 
per  pound  would  be  4.42c,  or  100  divided  by  22.40. 

Steel  Production  Influences  Market 

The  market  and  price  of  manganese  ores  in  the  coun- 
tries of  greatest  consumption  are  governed  to  a  large 
extent  by  the  use  of  steel  products,  and  vary  accord- 
ingly. India,  Brazil,  and  Russia  will  for  some  time  be 
the  principal  sources  of  supply  of  manganese  ore  for 
the  steel-producing  countries,  the  United  States,  Great 
Britain.  Germany,  France,  and  others.  It  naturally 
follows,  therefore,  that  the  price  paid  per  unit  for  the 
metallic  manganese  in  the  ore  is  approximately  the 
same  for  each  country.  The  volume  of  the  shipments 
and  the  direction  taken  are  the  controlling  factors  in 
the  final  cost  to  the  consumer,  whether  at  American  or 
European  ports. 

The  cost  of  placing  manganese  ores  on  the  United 
States  market  is  undoubtedly  somewhat  higher  than  for 
the  European  markets,  but  the  higher  assay  return 
secured  in  this  country  tends  to  compensate  for  the 
higher  costs. 

Prior  to  the  war  the  manganese  production  of  the 
United  States  was  less  than  1  per  cent  of  its  require- 
ments. During  the  war,  and  largely  through  lack  of 
adequate  shipping  facilities,  the  domestic  ores  were 
drawn  upon  and  to  a  large  extent  supplied  the  needs  of 
the  country.  This  fact  is  used  as  an  argument  for  the 
continued  use  of  domestic  ores,  but  high  cost  of  pro- 
duction, lower  grade  of  ore  in  comparison  with  foreign 
ore,  and  the  uncertainty  of  a  sufficient  supply  have 
practically  reduced  the  domestic  manganese  industry  to 
its  former  condition. 

Foreign  Deposits  Cheaply  Mined 

Those  countries  possessing  the  largest  deposits  of 
high-grade  manganese  ore  also  have  an  abundant  supply 
of  cheap  labor,  which,  coupled  with  ease  of  mining,  gives 
them  an  almost  insurmountable  advantage  over  the 
domestic  producer  in  the  United  States.  In  short,  the 
life  of  the  domestic  industry  depends  upon  the  ability 
of  the  miner  to  produce  the  grade  of  ore  desired  cheaply 
and  the  ability  of  the  steel  works  to  use  the  ores  pro- 
duced. It  may  be  assumed  that  the  consumer  does  not 
know  what  constitutes  the  best  ore  for  his  particular 
use,  but  the  fact  remains  that  he  will  not  buy  what  he 
does  not  want.  The  producer,  then,  whether  he  be 
domestic  or  the  agent  of  a  foreign  company,  must  meet 
severe  competition  in  volume,  grade,  and  cheapness  of 
ore  produced  by  the  favored  manganese-producing  coun- 
tries, but,  as  ocean  freight  rates  are  lower  than  the 
railroad  rates  of  the  United  States,  the  foreign  pro- 
ducer has  an  added  advantage  in  that  particular  also. 


Further,  competition  between  the  three  great  producing 
countries  automatically  holds  the  price  per  unit  at 
approximately  the  same  level,  with  no  country  having 
the  decided  advantage. 

With  no  tariff'  on  manganese  ore,  foreign  ores  can 
compete  with  domestic  ores ;  however,  the  freight  rates 
restrict  the  use  of  foreign  ores  to  the  Atlantic  and 
Pacific  seaboards,  but  as  the  points  of  consumption  of 
manganese  depend  upon  the  cost  of  collecting  the  ores 
and  marketing  the  product,  it  is  evident  that  manga- 
nese ore  will  continue  to  be  sent  to  the  big  steel-manu- 
facturing centers  tributary  to  the  seaboards. 

In  the  marketing  of  domestic  ores  the  producer  is 
usually  his  own  agent,  whereas  foreign  ores  are  pur- 
chased through  agents  or  corporations  who  guarantee 
amount,  grade,  and  physical  condition  of  shipments  re- 
ceived. So  well  are  the  requirements  of  the  consumer 
known,  and  so  great  is  the  risk  of  loss  through  failure 
to  meet  specifications,  that  practically  no  shipments  are 
rejected,  which  conditions  are  at  such-  variance  with 
troubles  experienced  with  small  shipments  of  domestic 
ores  that  the  preference  for  foreign  ores  may  be  readily 
understood. 

Manufacture  of  Ferromanganese  Requires 
Cheap  Power 

Prior  to  1914  there  was  only  one  producer  of  ferro- 
manganese in  the  United  States,  and  the  production  was 
less  than  one-half  of  the  requirements;  during  1914 
only  54  per  cent  of  the  total  requirements  of  183,728 
tons  was  made.  In  1917,  the  total  amount  available, 
including  production  and  imports,  increased  to  331,381 
tons,  86  per  cent,  or  286,000  tons,  being  manufactured 
in  the  United  States.  In  1918,  the  home  production 
increased  to  approximately  90  per  cent3. 

Ferromanganese  is  made  principally  in  England,  Ger- 
many, Sweden,  Japan,  India,  and  Canada.  A  tendency 
has  been  noted  during  recent  years  for  the  production 
of  ferromanganese  to  shift  to  those  localities  where 
hydro-electric  power  is  available  for  the  operation  of 
electric  furnaces.  With  the  more  extended  application 
of  cheap  electric  power  there  would  be  a  greater  demand 
for  domestic  ores,  particularly  the  high-silica  manga- 
nese ores  of  the  West,  which  could  be  used  for  the 
manufacture  of  silico-manganese,  provided  a  satisfac- 
tory market  could  be  created  for  such  product. 

The  ferro-alloy  plants  in  the  United  States  are  not 
advantageously  situated  with  respect  to  assembling  raw 
materials  and  selling  products,  nor  can  the  water-power 
sites  be  developed  as  cheaply  as  in  certain  other  coun- 
tries, as  Canada,  Norway  and  Sweden,  and  France.  It 
is  claimed  that  the  cost  abroad  ranges  from  $7  to  $15 
per  horsepower,  compared  with  $15  to  $30  in  the  United 
States'. 

As  a  rule  the  price  of  ferromanganese  depends  upon 
its  origin,  English  metal  often  selling  at  $5  to  $10 
lower  than  the  American  product,  while  the  German 
metal  is  usually  held  at  a  slightly  lower  price  than  the 
English. 

The  price  of  domestic,  Russian,  Indian,  and  Brazilian 
ores  is  based  on  the  content  of  metallic  manganese, 
phosphorus  and  silica,  while  the  price  of  Japanese, 
Spanish,  and  German  ores  is  commonly  calculated  on 

'"Development  of  the  Ferromanganese  Industry  in  the  United 
States,"  by  Theodore  Swann.  Chemical  and  Metallurgical  Engi- 
neering,  Nov.    1,    1918. 

'Trans.     A.  I.  M.  E..  Bulletin   104,  p.   1712. 
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the  contents  of  manganese  dioxide.  The  price  of  both 
ferromanganese  and  spiegeleisen  is  also  based  on  the 
content  of  metallic  manganese. 

The  price  of  manganese  ore,  ferromanganese  and 
spiegeleisen,  in  dollars  per  long  ton  for  a  period  of 
years,  from  1911  to  1921,  is  given  in  the  following  table: 

iirr  Ferromanganese  (a),    Spiegeleisen  (<1) 

V,ar                                         35  Per  Cent  80  Per  Cent               20  Per  Cent 

|9||                                                10  00  37  25 

1912""                                          10  20  50  40 

1913  10  40  57  70 

1914  10  39  33  58 

1915  II    67  99   66 

1916  27  00  161    37 
28  00  297   21 

918  29    10  250  00 

1919  (bi  27   00  1.1  118  00 

|0>ll  30  00(f) 

|92li...  .      15  on  77  00  

Sehedoka  ol  prices  were  followed  from  1913  to  1917  and  varied  with  loeality 
and  d,-.;  |  .•  end  of   1917  the  demand  hccatm-  =n,i.rr  and  schedules 

were  not  foUowed  bo  cloeelj  In  May.  1918.  a  tixed  -,  l,,du  ,  was  adopted,  with  a 
lower  limit  in  a  hi   35  per  cent.     In  November.   1918.  the  market 

collapsed,  and  few  purchases  were  made  for  a  number  of  mi 

(M  The  variation  in  price  ol  ore  and  alloys  from  1919  up  to  the  present  time 
has  been  marked  and  averages  are  not  altogether  satisfactory. 

per  cent  grade.  ...  ,  r»       tm  .  i„ »» 

then  from  "Prices  of  Ferroalloys.  Non-ferrous  and  hare  Metal, 
War  Industries  Board  Bulletin  No.  34.  pp.  88  to  89.  except  for  years  1911,  1912, 
1919.   1920  and   1921. 

The  price  of  dioxide  or  chemical  ore  depends  upon  its 
value  in  available  peroxide,  schedule  of  prices  being 
based  on  so  much  per  gross  ton  of  MnO,.  Although 
grades  ranging  from  85  to  90  per  cent  are  preferred, 
considerable  tonnages  of  70  to  75  per  cent  and  65  to 
70  per  cent  are  used. 

Prices  prior  to  the  war  ranged  from  $20  to  $35  per 
ton  ;  during  the  war  $80  to  $125  was  paid  per  ton.  Since 
1918  dioxide  ore  has  ranged  in  price  from  $50  to  $85 
per  gross  ton. 

Physical  Properties  Important  in 
Chemical  Grades 

The  variations  in  price  of  the  dioxide  or  chemical 
ore  depend  more  upon  the  ease  with  which  it  can  be 
decomposed,  freeing  the  oxygen,  than  upon  the  manga- 
nese content.  The  physical  properties  of  the  ore,  and 
the  absence  of  iron,  lime,  or  other  substances,  are  there- 
fore prime  requirements  of  ore  used  in  the  manufac- 
ture of  chemicals,  dry  batteries,  and  glass. 

Prior  to  the  war  the  manganese  ore  from  the  various 
producing  countries  sold  for  the  following  prices  in 
England  : 

Pte-War  Prices,  Pence 

II     to  II) 

9    to    9) 

6)  to     7 


Indian  ore 
I'.iniilian 


Imports  of  manganese  ore   in   the  United   States   in 
it    in  1918  to  1921  were  as  follows": 

\vrrage  \    OF  '■. 

Year                        Total       per   Month  Year  I       '  par   Month 

1921                             401.354            33.446  1917  629.972  52.498 

1120                          606.937           50.578  1916  576.324  48,027 

1919                             M2.M4            27.77'!  I9IS  .      320,784  26.712 

1918                         491,303          40,942                           345,084  28.858 

It  it  evident  from  the  above  thai  the  factors  con- 
trolling the  price  of  manganese  are  chemical  composition, 
physical  properties  and  geographical  position;  however, 
the  besi  standard  with  which  to  judge  an  ore  is  the 
applicability  to  the  purpose  for  which  it  is  to  be  used — 
for  a  metallurgical  ore  11  la  the  manufacture  of  80  per 
cent  ferromanganese;  for  a  chemical  ore  the  amount  of 
available  oxygen  present  and  the  readiness  with  which 
it  is  freed.  High  prices  may  result  from  variations  in 
production,     imports,     consumption,     anil     shortage     in 

supply, 

,th   A  MtroNoM  ■  "  .   No    II,   Lilt,   i 


Ferromanganese  and  spiegeleisen  output  of  the  United 
States,  in  gross  tons,  1913-1921,  was  as  follows': 


1921 
1920. 
1919. 
1918. 
1913. 


Milanese 
98,439 
282.681 
179,029 
345,306 
119.495 


>piegeleise 
56.139 
103,448 
65,391 
249.002 
126.081 


Total 

154.578 

386.129 

244.470 

594.308 

245.576 


Average 
j  1 1  Month 
12.881 
32.177 
20.732 
49.525 
20,464 


Production,  exports  and  imports,  also  available  sup- 
plies in  gross  tons,  1910-1921,  were  as  follows: 


Average 

per  Month  Available 

Imports         Exp  irts  Supplies 

755               57  8.901 

4.941              288  28.210 

2.752             225  17.420 

2.264              298  30,741 

3.703       (.0  776  25.413 

7.577  ...  

4.605  ...  

10.672  ...  

6.688              ...  12.895 


Output 

1921    ...  8,203 

1920...  23.557 

1919...  14.923 

1918 28.775 

1917...  21,486 

1916.    .  17,365 

1915...  12,021 

1913...  9.958 

1911 6.207 

1910-14 

Five-year  average  per  month..        8.280  8,399  ...  

(oj  1  irst  half  only. 

It  is  estimated  that  the  available  supplies  of  ferro- 
manganese for  1922  will  be  187,350  tons;  normal  con- 
sumption is  close  to  250,000  tons.  However,  the  de- 
mand may  reach  266,800  tons  of  ferromanganese,  based 
on  a  3,000,000-ton  steel  output  per  month.  It  is  evident, 
therefore,  that  an  increase  of  imports  may  be  necessary. 

It  has  been  variously  intimated  that  the  consumption 
of  manganese  ore  for  all  uses  other  than  metallurgical 
is  between  30,000  to  50,000  tons  per  year;  the  present 
world  demand  for  ore  for  dry  batteries  alone  is  placed 
at  20.000  tons  per  annum."  As  there  is  no  reliable 
information  available  upon  which  to  base  an  estimate, 
it  is  impossible  to  state  which  estimate  is  the  more 
nearly  correct. 

The  United  States  is  largely  dependent  upon  foreign 
sources  of  supply  both  of  ore  and  ferromanganese, 
although  the  larger  high-grade  deposits  of  the  South 
and  West  are  producing  an  ever  increasing  amount  of 
ores  suitable  for  metallurgical  and  chemical  purposes. 
For  such  deposits  the  prospect  is  fair  for  a  steadily 
increasing  demand. 


Pyritic  Furnaces  Made  Too  Much  Slag 

It  is  not  often  that  a  metallurgist  or  other  scientist 
is  confronted  with  a  difficulty  caused  by  his  processes 
or  inventions  proving  too  successful,  but  an  experience 
of  this  kind  is  said  to  have  occurred  with  the  late 
Robert  Sticht.  When  asked  whether  he  had  any  initial 
trouble  in  smelting  the  Mount  Lyell  copper  sulphide 
ores  pyritically,  the  noted  scientist  smiled  and  replied 
"No;  why  should  I?  The  only  trouble  that  occurred 
was  through  overlooking  a  small  detail.  Otherwise 
everything  went  with  the  utmost  smoothness."  The 
small  detail  was  that  the  pyritic  action  was  so  strong 
in  the  furnace — so  much  iron  was  oxidized — that  more 
slag  was  made  than  there  was  provision  for  handling. 


Maps  of  Northern  Manitoba  Being  Prepared 

The  Canadian  Geological  Survey  is  preparing  a  com- 
plete geological  map  of  northern  Manitoba,  which  will 
he  issued  as  soon  as  the  geologists  now  securing  data 
in  the  district  have  supplied  the  material.  In  addition 
to  one  large  general  map,  maps  on  a  small  scale  will 
be  provided  and  also  a  series  of  prospector's  maps  cov- 
ering the  Keewatin  areas. 


;/i.    fron   \<t< .  .inn.-  l."..  1112,  e    ' 
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Recovering  Silver  From  Movie  Laboratory  Waste 

Much  of  the  Precious  Metal  That  Goes  Into  the  Film  Industry 
Is  Not  Lost,  Over  10,000  Oz.  a  Month  Being  Recovered  Around 
Los  Angeles  Alone— Treatment  of  Spent  "Hypo"  Baths  Is  Simple 

By  Charles  Alma  Byers 

THE  MOTION-PICTURE  BUSINESS,  in  common 
with  nearly  every  other  large  industry,  has  many 
ramifications ;  it  supports,  directly  or  indirectly,  a 
great  many  lesser  industries.  One  of  these,  strange  as 
it  may  seem,  is  that  of  silver  refining.  This  has  nothing 
to  do,  strictly  speaking,  either  with  taking  silver  from 
the  mine  or  with  minted  silver.  Instead,  the  silver 
comes  from  so-called  laboratory  waste,  and  the  quantity 
of  this  metal  recovered  from  such  waste  is  surprisingly 
large,  making  its  reclamation  an  important  and  profit- 
able business.  From  the  motion-picture  studios  in  and 
about  Los  Angeles  alone,  for  instance,  it  regularly  totals 
to  9,000  or  10,000  oz.  of  silver  per  month,  or  enough  to 
coin  between  eleven  and  twelve  thousand  silver  dollars. 
Motion-picture  film,  like  other  photographic  film,  owes 
its  sensitiveness  to  light  to  certain  compounds  of  silver 
known  as  haloids.  The  emulsion  containing  these  silver 
salts  is  necessarily  prepared  in  the  dark.  When  ex- 
posed to  light  in  the  camera,  those  particles  of  the  emul- 
sion so  exposed  are  rendered  more  amenable  to  reduc- 
tion to  metallic  silver  by  the  reducing  agents  of  which 
developers  are  composed  than  are  the  particles  which 
have  not  been  exposed  to  light.  After  development, 
much  of  the  silver  compound  is  therefore  left  in  the 
film  in  its  original  state  and  must  be  removed  to  make 
the  film  transparent.  For  this  purpose,  a  chemical 
must  be  used  which  will  dissolve  the  silver  haloid  but 
not  the  reduced  silver.  Sodium  thiosulphate,  popularly 
called  "hypo,"  is  cheap  and  efficient  for  this  purpose. 

It  is  this  dissolved  silver  salt,  which  accumulates  in 
the  hypo  bath,  that  is  responsible  for  the  motion  picture 
industry's  side-line  business  of  silver  refining.  The 
solution  finally  becomes  so  rich  in  silver,  together  with 
other  foreign  matter  from  the  film  coating,  that  it  must 
be  discarded  for  new.  It  then  becomes  so-called  labora- 
tory waste,  is  taken  over  by  the  various  "refineries" 
which  have  sprung  into  being  about  the  picture  studios, 
and  is  treated  for  the  recovery  of  its  valuable  ingre- 
dient. 


Large   tanks  in  which  the  waste   hypo  is  stored  and 
treated  for  the  recovery  of  its  silver 


In  some  of  the  silver-refining  plants,  the  recovered  metal 

is  melted  in  electric  furnaces  like  this.     The  one 

shoivn,  used  at  the  Chemical  Economy  Co.'s 

plant,  has  a  capacity  of  300  lb. 

The  amount  of  silver  to  the  gallon  of  waste  varies 
considerably,  for  the  solution  is  permitted  to  become 
much  richer  in  some  laboratories  than  in  others.  Gen- 
erally it  will  not  exceed  a  third  of  an  ounce  to  the  gal- 
lon, but  in  laboratories  where  regular  analyses  of  the 
bath  are  made  it  is  allowed,  with  safety,  to  run  from 
one-half  to  one  ounce  or  more  to  the  gallon.  The  quan- 
tity recovered  on  the  basis  of  film  footage  also  varies, 
but  not  to  so  great  an  extent.  The  average  is  probably 
slightly  in  excess  of  800  oz.  to  the  million  feet,  or  about 
one-half  of  the  silver  represented  in  the  film's  original 
coating.  In  other  words,  approximately  a  half  of  the 
coating,  in  taking  the  picture  of  average  lights  and 
shadows,  is  not  affected  by  the  light  rays,  and  hence  will 
be  dissolved  and  removed  in  the  hypo.  This  is  virtually 
true  of  both  the  negative,  or  "taking"  film,  and  the 
positive,  or  "projecting"  film. 

In  and  about  Los  Angeles  are  four  or  five  firms  en- 
gaged exclusively  in  the  work  of  salvaging  this  by- 
product, various  methods  being  used.  One  extremely 
simple  and  thorough  method  is  a  catalytic  process.  It 
is  the  one  favored  and  generally  employed  by  the 
Chemical  Economy  Co.,  one  of  the  leaders  in  this  work 
in  the  Los  Angeles  studio  district.  Catalytic,  according 
to  Webster,  means  "contact  action,"  and  that  is  just 
what  the  method  is.  Into  the  great  storage  tanks  of 
waste  hypo  at  this  treatment  plant  are  immersed  or  sus- 
pended large  sheets  of  iron — the  use  of  iron  in  this  way 
constituting  a  patented  process.  Of  their  own  accord, 
these  metal  plates  slowly  attract,  magnet-like,  the  silver 
ingredient  of  the  waste,  and  eventually  will  become  com- 
pletely coated  with  it.  In  about  ten  days,  in  fact,  they 
will  have  attracted  and  attached  practically  all  the  silver 
in  the  solution.  They  are  then  removed  and  permitted 
to  dry,  after  which  a  torch  is  played  over  their  sur- 
faces,  causing  the  silver  to  fall  off  in  scales.     These 
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Baking  the  "silver  mint"  to  dry  it 
before  furnaee  treatment 

scales  are  carefully  preserved  and  later  melted  in  a 
furnace.  Sometimes,  when  quicker  action  is  desired, 
electricity  is  utilized  in  conjunction  with  this  contact- 
action  treatment,  in  much  the  same  way  as  it  is  used  in 
silver  plating.  The  extraction  then  is  accomplished  in 
the  reduced  time  of  forty-eight  hours. 

Certain  so-called  chemical  methods  are  employed  by 
other  companies.  Precipitating  agents  are  used,  the 
silver,  together  with  other  foreign  matter  in  the  solu- 
tion, settling  to  the  bottom  of  the  treatment  tanks  in 
the  form  of  black  mud,  called  "silver  mud."  Sodium 
sulphide  is  the  chemical  perhaps  most  popularly  used  for 
this  purpose.  It  produces  precipitation  of  the  silver  in 
a  little  less  than  ten  days,  and  is  used  in  the  proportion 
of  approximately  one  pound  to  each  twenty  gallons  of 
solution.  With  the  silver  and  other  foreign  matter 
precipitated  to  mud,  the  water  is  then  drained  off 
and  the  "silver  mud"  scooped  out  and  placed  in  large 
vats  or  trays  to  dry.  Its  drying  is  hastened  by  placing 
'rays  over  a  fire,  with  the  result  that  the  mud  is 
literally  baked.  Afterward  it  ia  broken  up  and  sacked, 
and  subsequently  put  through  a  furnace  to  separate  the 
silver  from  the  other  matter. 

Whether  accumulated  by  the  catalytic  method  into 
scales,  or  precipitated  and  dried,  the  product,  at  either 
of  these  stages,  is  subjected  to  furnace  heat,  at  about 
1.800  cleg.  P.,  which  results  in  melting  the  silver,  the 
•  matter  being  eliminated  by  skimming  it  off  while 
hot,  or  breaking  it  off  when  cold.  Finally,  the  silver  is 
remelted  and  moulded  into  ingots  of  about  forty  pounds 
when  it  is  sold  to  some  United  States  Mint  or 
otherwise  disposed  of  at  the  prevailing  market  price  for 
"foreign"  silver.  And  the  amount  of  such  silver  re- 
covered from  laboratory  waste  around  Los  Angeles  is, 
as  Indicated  above,  nearly  half  a  ton  per  month,  or 
approximately  six  tons  in  a  year. 

Aside  from  the  silver  rei  overed  from  the  waste  hypo, 
till  another  form  of  wast'  accumulates  at  these  motion- 
picture  studios  that  yields  a  considerable  quantity  of 
the  metal.  The  film,  as  perhaps  everybody  or  nearly 
bod)  knows,  must  be  provided  with  sprocket  holes 
along  each  edge  to  prepare  it  for  manipulation  -nega- 
tive film  for  the  camera  and  positive  film  Cor  the  pro- 
jector. The  film,  therefore,  is  put  through  punching 
machines,  and  the  tiny  particles  removi  opera- 

tion accumulate  in  surprising  hulk.  This  waste,  because 
it  contains  silver,  is  also  saved  and  sold  to  the  photo- 
metal  refineries.     It  is  frequently  received   l.y  them   in 


Plant    of   A.    S.    O'Neil    and    W.    E.    Stradley    in    Los 
Angeles,  at  which  silver  is  recovered  from  icaste  hypo 

lots  of  one  ton  or  more.  Then,  too.  much  film  that  is 
spoiled  and  not  developed  by  the  picture  producers  is 
treated  for  the  recovery  of  its  silver.  A  common 
method  of  handling  waste  in  this  form  is  to  burn  the 
film  or  film  particles,  and  then  put  the  ashes  through  the 
melting  process. 

With  specific  reference  to  the  waste  hypo,  there  is 
still  another  phase  of  this  subject  that  is  highly  interest- 
ing and  deserving  of  mention.  At  the  plant  of  the 
Chemical  Economy  Co.  even  the  old  hypo  is  not  a  waste, 
in  the  true  sense,  for  it  is  carefully  treated  after  the 
silver  has  been  extracted,  and  eventually  restored  to  the 
condition  where  it  may  be  used  again.  By  being  puri- 
fied it  is  thus  used  over  and  over. 

In  conclusion,  it  perhaps  should  be  added  that  recover- 
ing silver  from  waste  hypo  is  not  new.  It  has  been  done 
by  photographers  for  many  years.  Never  before,  how- 
ever, has  it  been  done  on  anything  like  so  large  a  scale 
as  the  great  growth  of  the  motion-picture  business  now 
makes  possible. 


Oil  Shale  Investigations  Made 
at  Boulder,  Col. 

In  the  course  of  the  co-operative  oil  shale  investiga- 
tions at  the  Boulder,  Col.,  field  office  of  the  U.  S.  Bureau 
of  Mines,  experimental  work  with  the  horizontal  retort 
on  Colorado  standard  shale  has  been  completed.  Later 
developments  confirm  the  earlier  work  on  fractional 
distillation.  Though  the  oil  produced  at  different  tem- 
peratures during  the  same  run  varies  somewhat  in 
quality,  the  amount  of  variation  is  apparently  not 
enough  to  be  taken  advantage  of  commercially. 

Kerogen  has  been  separated  from  Utah  and  Scottish 
shale  in  addition  to  standard  Colorado  shale,  and  com- 
bustion analyses  have  been  made  by  the  Bureau  at  the 
Collider  office.  The  results  have  been  tabulated  and  will 
soon  be  ready  for  publication.  All  problems  have 
apparently  been  overcome  except  that  due  to  the  diffi- 
culty of  distributing  the  nitrogen. 

The  same  office  has  practically  completed  the  pro- 
gram of  testing  Utah  shales  in  assay  retorts.  This  work 
follows  the  procedure  used  on  the  Colorado  shale,  and 
indicates  clearly  the  differences  in  the  oils  produced. 

Work  has  also  been  done  at  Boulder  on  the  experi- 
mental refining  of  shale-oil  naphtha.  The  work  has 
l>een  somewhat  limited  on  account  of  Inadequate  equip- 
ment, hut  should  now  progress  rapidly. 
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Cutting  Mine  Samples  With  Machines 

Practice  Sometimes  Advantageous — Output 

Much  Greater  Than  With  Hand-Moil 

— Methods  at  Oatman 

By  Donald  C.  Gilbert 

IN  OPERATING  mines  where  compressed  air  is  avail- 
able it  is  sometimes  advantageous  to  cut  samples  with 
the  stoper  or  other  form  of  drilling  machine.  This 
is  true  in  many  gold  mines  where  the  vein  is  hard  and 
values  are  so  unevenly  distributed  that  a  close  sampling 
interval  is  required. 

Most  mining  men  will  accept  without  argument  the 
statement  that,  where  the  occurrence  of  gold  values 
is  erratic  and  mining  is  in  large  part  controlled  by  the 
assays  of  mine  samples,  it  is  desirable  to  increase  the 
foot-weight  and  reduce  the  interval  of  samples.  A  man 
cutting  a  sample  across  the  back  of  a  drift  or  stope 
in  hard  vein  quartz  by  means  of  hammer  and  moil  is 
doing  genuine  hard  labor  and  makes  but  little  progress 
in  a  shift.  Two  or  three  hours  of  hard,  aggravating 
labor  expended  in  cutting  a  sample  channel  5  ft.  in 
length  is  at  times  justified,  but  in  many  instances  is 
misdirected  energy.  If  it  is  possible  to  make  com- 
pressed air  do  the  work,  the  decision  rests  upon  the 
following  factors : 

1.  If  machine  work  is  adopted,  will  each  sample  be 
as  nearly  representative  of  the  grade  of  ore  in  question 
as  a  corresponding  hand-cut  sample  would  be? 

2.  In  case  the  machine-cut  sample  is  less  accurate, 
will  the  greater  number  of  samples  possible  by  the 
method  offset  this  factor? 

It  is  true  that  the  average  machine-cut  sample  would 
be  less  accurate  than  the  average  hand-cut  sample  if 
it  were  attempted  to  cut  the  channel  to  the  same  width 
and  depth  in  either  case.  The  reason  for  this  is  chiefly 
in  the  fact  that  the  heavy  blow  of  the  machine  on  the 
rock  jars  down  the  fines  and  small  particles  in  the 
vicinity  of  the  cut,  which  frequently  serves  to  contam- 
inate the  sample.  But  one  distinct  advantage  of  machine 
sampling  is  in  the  fact  that  the  size  of  cut  may  be 
greatly  increased  with  little  additional  labor,  and  this 
increase  in  size  will  usually  serve  to  diminish  the  salting 
effect  to  a  negligible  amount.  The  exception  is  found  in 
instances  where  the  valuable  mineral  is  in  very  friable 
form,  such  as  auriferous  pyrite  occurring  in  seams,  and 
is  easily  dislodged. 

Under  average  conditions  it  should  be  possible  for 
the  sampler  to  triple  his  daily  output  with  the  machine 
with  much  less  labor  than  he  would  usually  expend  on 
the  hand  moil.  This  increase  may  be  used  either  by 
diminishing  the  interval  between  channels  to  increase 
the  accuracy  of  the  record,  or  to  allow  a  greater  rate  of 
advance  by  the  sampler,  with  a  proportionate  decrease 
in  sampling  charges  on  the  cost  sheet. 

The  methods  employed  by  the  United  Eastern  Min- 
ing Co.  at  Oatman,  Ariz.,  are  representative  of  good 
practice  in  machine  sampling.     Two  types  of  machine 


are  employed;  a  light-weight,  dry  stoper,  and  a  small 
chipping  hammer  with  a  D-handle  and  thumb  trigger. 
Three-quarter-inch  machine  moils  and  a  light  rubber 
hose  are  used  with  the  chipping  hammer;  and  regula- 
tion hose  and  cross-bit  steel,  available  in  any  portion 
of  the  mine,  are  used  with  the  stoper.  Drifts  and 
raises  are  breast-sampled  with  the  chipping  hammer 
after  each  round.  The  channel  is  cut  about  2  in.  wide 
and  1  in.  deep  under  ordinary  conditions,  but  where 
greater  accuracy  is  required  the  size  is  increased. 

The  cuttings  are  caught  on  an  8  x  10-ft.  piece  of 
heavy  canvas,  and  the  entire  cut  is  sacked.  The  method 
of  coning  and  quartering  is  not  attempted  in  the  mine, 
as  it  not  only  increases  the  labor  of  the  sampler  but 
is  naturally  less  accurate  than  crushing  and  riffling 
in  the  assay  office.  After  approximately  50  ft.  of  ad- 
vance in  a  drift,  the  vein  is  sampled  in  the  back  at 
5-ft.  intervals  with  the  stoper.  This  is  the  record  for 
the  first  stope  cut. 

At  the  present  writing,  all  stopes  are  worked  by  the 
flat-back  cut-and-fill  method,  and  it  is  an  easy  matter 
to  keep  pace  with  the  laying  of  floor  on  fresh  fill  in 
sampling  stope  backs.  Alternate  backs  are  sampled, 
and  as  the  average  depth  of  slice  is  5  ft.,  the  sample 
interval  on  the  dip  of  the  vein  is  10  ft.  The  interval 
along  the  strike  of  the  vein  is  also  10  ft.,  but  in  wide 
parts  of  the  vein  it  is  necessary  to  take  from  two  to 
five  samples  in  cutting  a  channel  from  wall  to  wall,  as 
it  is  not  conducive  to  good  results  to  include  more  than 
5-ft.  width  of  vein  in  each  individual  sample  that  may 
be  taken. 

Sampling  Hard  and  Soft  Material 
The  vein  filling  consists  of  quartz,  calcite,  and  altered 
andesite,  and  varies  greatly  in  hardness,  dependent  on 
the  relative  proportions  of  these  constituents.  Sul- 
phides are  very  rare,  and  the  gold  is  finely  divided  and 
is  associated  with  both  quartz  and  calcite.  The  last- 
named  condition  necessitates  care  in  cutting  propor- 
tional amounts  of  hard  and  soft  material  for  the  sample, 
as  the  locus  of  values  is  seldom  known  by  the  sampler. 
The  usual  difficulty  with  hand  sampling  under  this  con- 
dition is  the  universal  tendency  to  cut  a  nice  groove 
through  the  softer  portion  of  the  vein  and  get  the  hard 
material  where  it  comes  easy — that  is,  to  break  out  a 
chunk  of  the  quartz  streak,  crush  it  with  a  hammer  and 
throw  it  into  the  sample  to  represent  the  entire  streak. 
This  source  of  "error"  is  in  large  part  eliminated  in 
the  machine-cut  sample,  as  the  physical  labor  of  cutting 
quartz  is  little  greater  than  that  required  in  cutting 
softer   material. 

It  would  be  absurd  to  maintain  that  machine  sam- 
pling is  generally  superior  to  hand  work,  and  it  is  not 
my  purpose  in  writing  this  to  do  so.  Neither  is  it 
necessary  to  enumerate  the  many  possibilities  which  will 
govern  the  choice  of  method.  Where  existing  condi- 
tions justify,  a  trial,  it  may  be  made  at  small  cost,  and 
the  decision  will  then  be  based  upon  the  dominant 
factor — results. 
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A  Mechanically  Operated  Air  Door 

By  Tom  A.  Miller 

The  door  shown  in  the  accompanying  sketch  is  in  use 
during  the  winter  months  on  the  Marquette  Range  to 
limit  the  flow  of  air  along  drifts  directly  connected  to 
a  downcast  shaft.  A  downcast  air  current  of  high 
velocity  will  earn.-  freezing  temperatures  at  surface  to 
a  great  depth,  and  the  ice  so  formed  becomes  a  serious 
problem.  By  using  these  doors  in  pairs  and  locking  the 
trains  through,  the  doors  being  far  enough  apart  so 
that  one  door  is  shut  before  the  other  is  opened,  the 
velocity  of  the  downcast  is  greatly  reduced. 

A  study  of  the  sketch  explains  the  operation.  A  is  an 
air  cylinder  controlling  piston  rod  B,  which  is  connected 
by  a  chain  around  pulley  C  to  door  D.  A  pipe  leads 
from  the  cylinder  A  to  the  valve  arrangement  E,  as 
shown.  The  door  D  is  also  connected  by  a  chain  around 
pulleys  G  and  H  to  a  weight  TV.  In  the  sketch,  the  door 
is  shown  closed  and  is  held  so  by  TV.  The  levers  F  and 
F.  are  connected  to  the  valves  E  and  £",  and  in  operation 
close  one  valve  w-hile  opening  the  other.  As  shown, 
valve  2  is  closed,  shutting  off  the  compressed-air  source  1 
and  leaving  the  cylinder  connected  through  tee  3  and 
open  valve  4  to  exhaust  5.  By  throwing  levers  F  or  F, 
valve  2  may  be  opened  and  valve  4  shut,  allowing  com- 
pressed air  to  travel  by  route  1 — 2 — 3  to  cylinder  A, 
where  a  pull  on  piston  rod  B  is  immediately  set  up, 
which,  acting  through  chain,  opens  door  D  and  lifts 
weight  TV.  Throwing  FF,  back  to  position  shown  in  the 
sketch  shut?  off  the  pressure  on  piston,  and  opens  the 
exhaust  E,  allowing  the  weight  TV  to  pull  door  closed. 


Mine  door  operated  by  compressed  air 

F  and  F,  are  situated  at  a  distance  of  about  125  ft.,  or 
the  length  of  an  average  train,  plus  a  factor  of  safety 
from  the  door  D,  which  can  be  opened  for  the  train  and 
closed  after  it  without  stopping  the  motor. 


Recovering  Mine  Timber  at  Cananea 

An  ingenious  di  over  mine  timber  has  been 

installed  at  Cananea  by  M.  W.  Mitchell,  superintendent 
of  mine-.    Theapparatu  of  a  hand-power  Btump 

puller  and  some  extra  wire  rope-.  When  a  timbered 
drift  has  served  its  purpose  and  is  no  longer  needed,  the 
drift  timbers  can  be  recovered  by  means  of  this  equip- 
ment in  the  following  9 

The  stump  puller  is  Bel  up  in  the  drift  several  sets 
back  from  the  set  to  be  recovered.  An  anchor  to  which 
the  stump  puller  la  attached  la  pm  acroaa  the  drift  back 

Of    the    bottom    of    two    posts.       The    (able    of    the    stump 
puller  ends  in  a  ring.     To  this  ring  are  attached  three 
'    hook-.     The  other  end 


these  cables  are  also  provided  with  hooks.  One  cable  is 
then  wrapped  around  the  center  of  the  cap,  and  one 
around  the  upper  portion  of  each  post  and  hooked.  The 
cable  around  the  cap  is  made  a  little  shorter  than  the 
post  cables,  for  the  reason  that  when  the  stump  puller 
exerts  its  pull  there  is  a  tendency  to  loosen  the  cap  first. 
Before  the  pressure  is  put  upon  the  cables,  the  spreaders 
between  sets  are  removed  and,  if  necessary,  any  ground 


Note  spreader  removed 

.Spreader     'Logging 


'Hook  -   ": 
ring 

Sti/mp_ . . 
puller 


—  V-, 
-    -~i        £)- 

Spreaders  con  be  put  in  if  pressure,  '  Anchor  to  whic  - 
from  anchor  ten's  to  move  posts     puller  is  attached 

Stump  puller  in  position  for  removing  drift  set 

just  back  of  the  posts  is  picked  away.  If  the  lagging 
have  taken  great  weight  in  such  a  way  that  they  tend  to 
prevent  the  cap  being  pulled  back,  they  can  be  partly  cut 
away  or  the  pressure  partly  relieved  by  removing  a  little 
ground  above  them.  When  all  is  ready,  tension  is  put 
on  the  cable  by  the  stump  puller.  First  the  high  gear 
can  be  used  and  then  the  low  gear.  With  the  latter  gear 
a  tremendous  tension  can  be  exerted,  and  slowly  the 
cap  will  be  drawn  out  of  place  and  the  posts  will  follow. 

The  great  advantage  of  this  device  is  that  no  matter 
how  heavy  or  dangerous  the  ground,  the  men  always 
work  below  the  timbered  portion  of  the  drift.  When  the 
timbers  are  finally  free  they  are  dragged  back  under 
cover.    The  process  is  then  repeated  on  the  next  set. 

It  is  surprising  how  much  timber  can  be  recovered 
even  in  the  heaviest  drifts  by  the  method  described. 
Timbers  that  have  great  weight  upon  them,  by  being 
"relieved"  a  little,  will  often  be  easily  recovered.  The 
question  as  to  how  much  work  can  be  done  in  recovery 
is  entirely  an  economic  one.  The  drift  set  is  worth  $5  to 
$6  and  sometimes  more,  depending  on  the  number  of 
board  feet  in  it  and  the  condition  of  the  timber.  The 
number  of  sets  that  can  be  recovered  in  one  shift 
depends  entirely  upon  the  character  of  the  ground. 


Wanted — 
Useful  Operating  Ideas 

WHAT  ingenious  devices  or  methods 
are  you  using  in  your  plant  ?  Some- 
thing out  of  the  ordinary  is  to  be  seen  in 
many  mines  and  mills.  Standard  practice 
does  not  always  give  the  solution  to  dif- 
ficulties that  arise  in  operation.  Then 
again,  necessity  may  be  the  mother  of  in- 
vention. Often  these  products  of  ingenuity 
are  little  known  outside  a  limited  area. 
These  pages  are  intended  to  serve  as  an 
exchange  of  such  ideas.  Articles  and 
sketches  describing  them  will  be  welcomed. 

— Editor. 
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Petroleum  Concessions  in  Persia* 

An  Account  of  Events  Leading  Up  to  Rescinding  of  Anglo-Persian  Company's  Khostaria 

Concessions  by  the  Persian  Government — Opposition  to  Standard  Oil's 

Agreement  Hinders  Development  of  Northern  Field 

By  I.  M.  von  Toll 


DURING  THE  PAST  MONTHS  there  has  been 
much  discussion  in  the  press  regarding  the  con- 
cessions given  by  the  Persian  Government  for 
exploiting  petroleum  and  allied  substances  in  Persia. 
To  many  the  action  of  that  government  in  rescinding 
the  Khostaria  concessions  held  by  the  Anglo-Persian 
Oil  Co.  has  seemed  arbitrary  and  illegal.  A  history  of 
the  oil  concessions  and  the  basic  mining  legislation  of 
Persia  is  here  presented  to  assist  in  clearing  up  some 
misunderstandings  that  appear  to  exist  in  the  views 
held  by  the  general  public. 

There  was  no  written  Persian  mining  law  before  1906. 
Previous  to  that  time  the  securing  of  a  concession  was 
to  foreigners  and  natives  alike  a  matter  of  diplomatic 
negotiation  or  of  personal  influence  with  the  Shah, 
who  determined  the  grants  and  the  taxes  to  be  paid 
upon  them.  In  1906,  however,  as  a  result  of  growing 
democratic  influence  in  Persia,  the  Shah  permitted  a 
constitution  to  be  drawn  up,  by  one  clause  of  which  the 
granting  of  all  mining  rights  became  subject  to  ratifica- 
tion by  the  newly  constituted  Mejliss,  or  parliament. 
This  was  the  only  written  mining  law  until  on  Oct.  2, 
1917,  a  temporary  mining  law  was  approved  by  the 
Council  of  Ministers,  responsible  to  the  Mejliss. 
According  to  this  law,  still  in  effect,  the  Ministry  of 
Public  Works  is  responsible  for  the  execution  of  its 
regulations. 

Petroleum  Long  a  Source  of  Imperial  Revenue 

For  centuries  the  oil  springs  in  Persia  have  been 
operated  by  Persians  under  imperial  grants,  the  taxes 
thus  derived  providing  a  small  revenue  for  the  reign- 
ing Shah.  The  first  real  attempt  by  non-Persians  to 
develop  petroleum  extensively  was  that  made  by  the 
Persian  Bank  Mining  Rights  Corporation.  This  British 
corporation  in  1890  secured  the  mining  rights  of  the 
Persian  State  Bank,  whose  concession  of  the  previous 
year  had  granted  the  exclusive  privilege  of  exploiting 
all  mineral  deposits  on  state-owned  lands,  with  the  right 
to  purchase  privately  owned  deposits.  The  corpora- 
tion's capital  of  £1,000,000  was  expended  in  unprofitable 
exploration,  and  in  1894  the  company  became  bankrupt, 
the  concession  reverting  to  the  state. 

In  1895,  a  ninety-nine  years'  concession  for  exploit- 
ing petroleum  in  the  districts  of  Tunekabun,  Rujur, 
and  Kalalestag,  in  the  Province  of  Mazanderan,  was 
given  to  Mohamad  Vali  Khan  Sepahsalar.  On  May  28, 
1901,  William  Knox  D'Arcy  was  granted  a  monopolistic 
concession  "to  prospect,  obtain,  exploit,  develop,  prepare 
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for  commerce  and  to  export  and  sell  natural  gas,  petro- 
leum, asphalt  and  mineral  wax  throughout  the  Persian 
Empire  for  sixty  years.  .  .  .  these  privileges  not 
to  extend  to  the  provinces  of  Azerbaijan,  Ghilan, 
Mazanderan,  Astrabad,  and  Khorassan,  on  condition 
that  the  Imperial  Persian  Government  should  not  grant 
to  other  persons  the  right  to  construct  pipe  lines  to 
the  rivers  of  the  south  or  to  the  southern  coasts  of 
Persia."  Under  the  terms  of  this  instrument  unculti- 
vated state  lands  would  be  granted  gratuitously; 
cultivated  state  lands  and  private  lands  (with  the 
owners'  consent)  could  be  bought  at  current  prices ;  and 
lands,  materials,  machinery,  and  exported  products 
would  be  tax-free.  Compensation  to  the  state  in  money 
and  to  the  native  exploiters  of  oil  pits  and  springs  in 
kind  was  provided  for,  so  that  neither  would  be  de- 
prived of  the  benefits  enjoyed  by  the  earlier  exploitation. 

The  concessionnaire  was  authorized  to  form  com- 
panies for  the  exploitation  of  the  concession,  with  the 
provision  that  one  month  after  its  organization  the 
first  company  should  pay  to  the  Persian  Government 
a  sum  of  £20,000  sterling  in  cash  and  £20,000  sterling 
in  stock,  and  thereafter  a  sum  equal  to  16  per  cent  of 
the  net  annual  profit  of  the  company  and  of  other 
companies  formed  in  accordance  with  the  concession. 
An  Imperial  Commissioner  was  to  be  appointed  by  the 
government,  at  the  expense  of  the  concessionnaire,  to 
safeguard  the  interests  of  the  government  and  the  oper- 
ating company  or  companies.  With  the  exception  of 
the  technical  personnel,  the,  company  employees  were 
required  to  be  Persian  subjects. 

The  government  undertook  to  insure  the  execution  of 
the  concession  and  the  safety  of  materials  and  ma- 
chinery and  to  protect  company  representatives  and 
employees.  The  concession  states,  "The  Imperial  Gov- 
ernment having  thus  executed  its  engagements,  the 
concessionnaire  and  the  companies  formed  by  him 
cannot  under  any  pretext  claim  damages  to  their  in- 
terests from  the  Persian  Government."  Any  differences 
that  might  arise  were  to  be  settled  by  three  arbitrators, 
one  each  appointed  by  the  concessionnaire  and  the  gov- 
ernment, the  third  elected  by  these  two. 

Anglo-Persian  Oil  Co.  Organized 

In  order  to  develop  the  oil  regions  of  the  Karun, 
D'Arcy  in  1903  formed  the  First  Exploitation  Co.  in 
partnership  with  the  Burmah  Oil  Co.  and  Lord 
Strathcona,  the  Persian  Government  and  the  Bakhtiari 
Khans  being  minor  stockholders.  Two  years  later  the 
entire  concession  was  taken  over  by  the  Concessions 
Syndicate,  Ltd.,  formed  by  the  Burmah  Oil  Co.  and  Lord 
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Strathcona.  Instead  of  comprising,  as  formerly,  the 
whole  Karun  region,  the  properties  of  the  First  Ex- 
ploitation Co.  were  limited  by  the  syndicate  to  the  one 
square  mile  of  the  Maidan-i-Naftun  field.  On  April  8, 
1909,  the  Bakhtiari  Oil  Co.  was  organized  as  a  subsid- 
iary of  Concessions  Syndicate  to  exploit  the  oil-bearing 
territory  in  the  Bakhtiari  country  not  controlled  by 
the  First  Exploitation  Co.  In  the  week  following,  the 
Anglo-Persian  Oil  Co.  was  registered  to  acquire  the 
D'Arcy  concessions  from  Concessions  Syndicate,  which 
went  into  voluntary  liquidation  in  1915.  The  initial 
capital  of  the  Anglo-Persian  Oil  Co.  was  £2,000,000. 
This  was  increased  in  1914  to  £4,000,000,  in  1917  to 
£5,000,000,  and  in  1919  to  £20,000,000. 

British  Government  Secures  Control 

In  May,  1914,  the  British  Government  purchased 
2,000,000  ordinary  shares  and  1,000  preferred  shares 
of  the  total  4,000,000  issued  shares  of  the  company's 
stock.  This  action  was  designed  to  insure  a  supply  of 
fuel  oil  for  the  royal  navy  and  was  taken  after  a  care- 
ful investigation  of  the  prospects  of  the  Anglo-Persian 
Oil  Co.  and  of  other  companies. 

In  the  agreement  entered  upon  by  the  British  Gov- 
ernment and  the  Anglo-Persian  Oil  Co.  it  was  stipulated 
that  the  company  should  not  enter  into  nor  be  party  to 
any  trust  or  combine,  but  should  always  remain  an  inde- 
pendent British  company.  Although  the  government  by 
this  transaction  acquired  and  purposed  to  maintain  a 
majority  ownership  of  the  company,  its  control  thereof 
was  somewhat  limited.  Two  ex-officio  directors,  one 
responsible  to  the  Admiralty,  the  other  to  the  Treasury, 
represent  the  government  on  the  board  of  directors. 
These  ex-officio  directors  have  the  right  of  vetoing 
resolutions  proposed  at  meetings  of  the  board  or  com- 
mittees of  directors,  with  the  provision  that  the  other 
members  have  the  right  of  final  appeal  to  the  govern- 
ment  (the  Treasury  and  Admiralty). 

The  government  has  given  the  company  assurance 
that  the  veto  would  be  exercised  "with  due  regard  to 
the  financial  and  commercial  interests  of  the  company 
and  only  in  respect  of  general  policy,  such  as  supervi- 
sion of  activities  affecting  questions  of  foreign  and 
military  policy,  any  sale  of  the  undertaking  or  change 
of  status  of  the  company,  any  new  exploitations,  and 
other  matters  directly  bearing  on  the  fulfillment  of  cur- 
rent contracts  for  the  Admiralty."  With  respect  to 
any  contract  or  arrangements  affecting  the  British 
Government  its  ex-officio  representatives  are  entitled  to 
vote  as  directors.  Furthermore,  should  the  government 
interests  make  it  advisable,  the  written  consent  of  two 
of  the  Lords  Commissioners  of  the  Treasury  will 
transfer  the  government  shares  in  the  company  to  any 
person  or  persons  to  hold,  the  holders  having  all  the 
rights  and  privileges  of  members  of  the  company  except 
as  regards  minor  provisions  to  the  contrary  and  except 
that  dividends  are  payable  only  to  the  Treasury. 

The  British  Government  expected  to  secure  a  little 
less  than  half  of  the  oil  required  for  the  navy  from 
the  Anglo-Persian  Oil  Co.  As  all  navy  fuel  oil  con- 
tracts are  secret,  the  tonne  of  the  Anglo-Persian  Oil 
tract   are   not  known 

Although  the  Anglo-Persian  Oil  Co.  has  acquired 
concessions  in  other  part*  of  the  world,  Ita  entire  pro- 
duction comes  from  the  oil  fields  of  southern  Persia. 
These  fields  have  proved  to  productive  that  Persia  now 
ranks  seventh  of  the  petroleum-producing  countries 
of  the  world,   with   a   production  officially   stated  to  be 


1,354,501  metric  tons  in  1919  and  1,633,843  metric  tons 
in  1920,  and  an  estimated  production  of  1,992,000 
metric  tons  in  1921.  In  order  to  handle  this  production 
the  Anglo-Persian  Oil  Co.  has  organized  as  subsidiaries 
and  now  owns  or  controls  not  only  the  First  Exploita- 
tion and  the  Bakhtiari,  but  also  the  D'Arcy  Explora- 
tion Co.,  Ltd.,  British  Petroleum  Co.,  Ltd.,  British 
Tanker  Co.,  Ltd.,  Homelight  Oil  Co.,  Ltd.,  Petroleum 
Steamship  Co.,  Ltd.,  National  Oil  Refineries,  Ltd., 
Scottish  Oils,  Ltd.,  Scottish-American  Oil  &  Transport, 
Ltd.,  and  Tankers,  Ltd. 

During  the  discussions  in  Parliament  that  preceded 
the  Treasury  purchase  of  Anglo-Persian  stock,  an  ap- 
parently groundless  fear  was  expressed  by  a  member 
that  such  an  act  would  greatly  strain  the  friendly 
relations  between  Russia  and  Great  Britain;  that 
Russia  might  consider  it  a  violation  of  the  1907  con- 
vention partitioning  the  spheres  of  influence  of  Russia 
and  Great  Britain  in  Persia  and  Afghanistan  after  a 
long  period  of  struggle  for  supremacy.  By  this  conven- 
tion it  had  been  agreed  that  north  of  a  line  from  Kasr- 
i-Shirin,  Isfahan,  Yezd,  and  Kakh  to  the  junction  of 
the  Russian,  Persian,  and  Afghanistan  frontiers,  Great 
Britain  was  to  seek  no  political  or  commercial  conces- 
sion and  was  to  refrain  from  opposing  the  acquiring 
of  such  concessions  by  Russians.  Russia  was  to  observe 
a  like  abstinence  in  regard  to  the  region  south  of  a 
line  from  the  Afghanistan  frontier  to  Gazic,  Birjend. 
Kerman,  and  Bender  Abbas.  The  territory  between 
was  to  be  neutral,  where  nationals  of  either  country 
might  obtain  concessions.  All  previously  existing  con- 
cessions were  to  be  respected. 

The  influence  of  Russia  in  northern  Persia  was  very 
strong,  both  politically  and  economically,  with  the  result 
that  entrepreneurs  of  the  other  nations  found  it  im- 
possible or  inadvisable  to  negotiate  for  concessions. 
One  of  the  most  important  of  her  Persian  commercial 
concessions  before  the  late  World  War  was  the  seventy- 
year  grant  secured  by  the  Russian  Discount  and  Loan 
Bank  in  1902  for  the  construction  of  a  road  or  railway 
from  Julfa,  on  the  Araxes,  to  Tabriz  and  thence  to 
Kazvin,  with  branch  roads.  The  right  to  mine  coal  and 
petroleum  in  an  area  extending  39.7  miles  each  side 
of  the  road  was  included.  The  Persian  Government 
was  to  receive  royalties  of  20  per  cent.  A  later  conces- 
sion was  secured  by  the  bank  for  a  road  from  Enzeli  to 
Teheran,  with  branch  roads.  In  this  case  the  coal  and 
oil  rights  were  for  a  distance  of  twenty-five  miles  each 
side  of  the  road.  In  1906  the  road  was  completed  as 
far  as  Tabriz,  and  by  1916  a  railway  to  Tabriz,  with 
a  branch  road  to  Lake  Urumia,  was  in  operation. 

Concessions  Granted  to  Khostaria 

No  further  petroleum  concessions  were  granted  by 
Persia  until  on  March  9,  1916,  A.  M.  Khostaria,  a 
Russian  subject  resident  in  Georgia,  received  an  in- 
strument, signed  by  the  Prime  Minister  of  Persia  and 
the  Ministers  of  Justice,  Finance,  Public  Instruction, 
War,  Post,  and  Telegraph,  and  Public  Works  and  Com- 
merce, whereby  he  was  granted  the  right  to  prospect 
for  and  exploit  petroleum  and  natural  gas  in  the 
provinces  of  Ghilan,  Mazanderan.  and  Astrabad,  except 
in  the  districts  of  Tunekabun,  Rujur,  and  Kalalestag, 
covered  by  the  Bepabaalar  giant  of  1895.  Under  the 
terms  of  this  instrument  the  properties  were  to  revert 
to  the  state  upon  the  expiration  of  the  concession  in 
1986  unless  it  had  been  previously  nullified  because 
work  had  not  been  begun  within  five  years  of  the  date 
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of  the  concession.  Free  use  was  given  of  state  lands 
within  the  area  of  the  concession,  and  permission  was 
given  to  rent  or  purchase  private  lands,  except  those 
belonging  to  shrines,  at  normal  rates.  The  necessary 
lands,  materials,  and  the  finished  product  would  be 
duty-free  and  tax-free.  Should  the  concessionnaire 
decide  to  exploit  the  properties  he  would  be  required 
to  pay  to  the  government  the  sum  of  100,000  rubles  in 
gold,  100,000  rubles  in  capital  stock,  and  16  per  cent 
of  the  annual  net  income.  The  salary  of  a  government 
representative  and  inspector  would  also  have  to  be 
paid  by  the  concessionnaire.  Any  company  formed  by 
the  concessionnaire  was  to  be  registered  with  the  gov- 
ernment, and  any  difficulties  that  might  arise  were  to 
be  settled  by  arbitrators. 

Later  in  the  year  Khostaria  purchased  the  Sepahsalar 
concession,  thus  securing  the  monopoly  over  petroleum 
and  natural  gas  in  three  provinces. 

On  Jan.  22,  1917,  Khostaria  obtained  a  second  con- 
cession, for  working  all  mines  in  Ghilan,  Mazanderan, 
Astrabad,  and  Ardebil  except  those  of  lime,  chalk, 
marble,  salt,  silver,  gold,  and  jewels,  and  those  already 
being  worked.  This  concession  was  for  seventy  years, 
but  it  was  required  that  work  should  be  started  within 
ten  years  of  the  date  of  the  concession.  Property 
regulations  were  the  same  as  in  the  previous  concession, 
but  with  the  express  stipulation  that  the  government 
should  be  permitted  to  use  telephones  and  railways  con- 
structed to  aid  in  carrying  out  the  terms  of  the  con- 
cession. The  terms  under  which  the  concessionnaire 
might  form  companies  were  quite  clearly  stipulated: 
"This  concession  is  granted  to  Mr.  Khostaria,  but  he  is 
allowed  to  find  partners  or  form  a  company  for  executing 
the  contents  of  this  concession.  If  the  organizations  are 
approved  by  the  government,  the  fulfillment  of  all  condi- 
tions shall  be  required  of  such  organizations,  which  shall 
not  be  formed  for  four  years  after  the  date  of  this  con- 
cession. The  concessionnaire  shall  present  to  the  govern- 
ment the  regulations  of  the  company  within  one  month 
after  its  formation.  Furthermore,  he  must  pay  to  the 
government  500,000  fr.  in  gold  and  500,000  fr.  of  the  shares 
of  capital  stock.  For  properly  executing  the  terms  of  this 
concession  the  company  formed  is  allowed  to  give  or  sell 
its  rights  to  other  companies  or  partners,  with  the  condi- 
tion that  they  shall  guarantee  the  fulfillment  of  the  condi- 
tions stipulated  in  this  concession." 

Maps  of  areas  to  be  developed  were  to  be  required 
on  the  scale  of  one  to  ten  thousand,  and  for  each  jarib 
(10,000  sq.m.)  so  mapped  a  tax  of  1  toman  was  to 
be  paid  (about  $4  per  acre).  Taxes  amounting  to  14 
per  cent  of  the  net  income  on  private  lands  and  18 
per  cent  of  the  income  from  state  lands  were  to  be  paid 
annually,  and,  in  addition,  company  representatives 
were  to  be  required  to  pay  500  tomans  for  official 
recognition.  One-fourth  of  the  shares  of  companies 
formed  were  to  be  offered  for  sale  to  Persians  by 
Persian  brokers,  and  it  was  required  that  all  non- 
technical employees  be  Persian  subjects.  The  Persian 
Government  gave  assurance  of  its  assistance  in  every 
possible  way  and  agreed  to  furnish  special  detachments 
of  troops  at  the  concessionnaire's  expense.  The  gov- 
ernment retained  the  right  of  inspection  of  works  and 
books  and  set  fines  for  non-conformance  with  the  terms 
of  the  concession.  Any  difficulties  between  the  com- 
panies and  the  government  were  to  be  arbitrated. 

In  order  to  exploit  his  concessions  Khostaria  or- 
ganized the  Russo-Persian  Oil  Producing  &  Trading 
Co.,  Rupento.  The  company  appears  to  have  failed, 
however,  for  in  1920  the  concessions  were  held  by  the 
Russo-Persian  Naphtha  Co.,  controlled  by  Khostaria  and 


C.  I.  Djakelly.  Khostaria  went  to  London  to  try  to 
interest  various  capitalists  in  his  project,  with  the 
result  that  on  May  8,  1920,  the  Anglo-Persian  formed, 
as  a  subsidiary,  the  North  Persian  Oils,  Ltd.,  to  acquire 
the  three  North  Persian  concessions  from  the  Russo- 
Persian  Naphtha  Co.  The  consideration  was  £100,000 
in  cash  and  £1,500,000  in  stock  out  of  a  capitalization  of 
£3,000,000.  Both  Khostaria  and  Djakelly  are  also  on  the 
board  of  directors  of  the  North  Persian  Oils,  Ltd. 

The  Persian  Government  refused  to  recognize  the 
legality  of  the  transfer  or  the  validity  of  the  conces- 
sions. On  Dec.  15,  1920,  the  Persian  Legation  in  Lon- 
don announced  that  the  concessions  held  by  the  North 
Persian  Oils,  Ltd.,  were  improperly  constituted  and 
illegal.  The  Persian  Government  in  Teheran  declared 
later  that  they  were  obtained  by  coercive  methods  and 
without  the  consent  of  the  Mejliss,  and  that  they  had 
been  formally  cancelled  by  the  Russian  Soviet  Govern- 
ment in  January,  1918,  on  which  occasion  the  Russian 
Government  stated  that  any  partnership  or  transfer 
relating  to  the  concession  must  be  valueless. 

These  statements  followed  the  action  of  the  Mejliss 
on  Nov.  22,  1921,  in  approving  a  grant  to  the  Stand- 
ard Oil  Co.  of  New  Jersey  of  a  fifty-years'  concession 
to  exploit  the  oil  fields  of  the  provinces  of  Azerbaijan, 
Ghilan,  Astrabad,  Mazanderan  and  Khorassan.  One  of 
the  principal  clauses  of  the  proposed  concession  to  the 
Standard  was  that  the  company  should  be  precluded 
from  transferring  to  or  associating  with  any  other 
company  without  the  consent  of  the  Mejliss.  The 
Standard  Oil  Co.,  however,  was  not  willing  to  accept  a 
concession  for  developing  a  petroleum  industry  in  a 
region  so  difficultly  situated  geographically  as  is  north- 
ern Persia  unless  there  were  available  some  way  of 
transporting  materials  and  products  from  and  to  the 
world's  markets.  The  terms  of  the  D'Arcy  concession 
made  it  impossible  to  construct  pipe  lines  to  the  south- 
ern rivers  or  the  gulf  coast.  The  only  other  conceiv- 
able routes  for  exporting  petroleum  from  the  country 
would  be  to  pipe  it  to  the  Caspian  coast,  whence  tankers 
could  remove  it  to  Baku,  or  to  construct  pipe  lines  to 
Batum  or  to  the  Syrian  coast.  All  three  are  prac- 
tically impossible.  Some  agreement  with  the  Anglo- 
Persian  Oil  Co.  was  necessary,  as  Persian  territory 
must  be  crossed  in  order  to  export  the  possible  rivers  of 
oil.  The  Standard  Oil  therefore  commenced  negotia- 
tions with  the  Anglo-Persian  Oil  Co.,  with  the  result 
that  an  agreement  has  been  reached  whereby  the  two 
consent  to  organize  a  joint  company  for  oil  development 
in  the  five  northern  provinces  of  Persia. 

The  Standard  Oil  has  not  yet  actually  secured  the 
documents,  however,  as  the  Mejliss  objects  to  the  pro- 
posed association  with  the  Anglo-Persian.  It  is  un- 
derstood that  the  Sinclair  Consolidated  Oil  Corporation 
is  interested  and  has  become  a  contestant  for  a  petro- 
leum concession  in  the  northern  provinces.  Should 
the  Persian  Government  maintain  its  position  in  regard 
to  association  with  the  Anglo-Persian  Oil  Co.,  there 
is  none  but  a  local  market  for  North  Persian  petroleum. 

The  present  consumption  of  petroleum  in  northern 
Persia  is  not  large.  The  market  is  supplied  by  oil  im- 
ported from  Russia,  amounting  to  from  85,000  to  90,000 
metric  tons  annually  from  1909  to  1917;  115,095  metric 
tons  in  the  year  ended  March  20,  1918;  43,927  metric 
tons  in  the  year  following;  and  90,900  metric  tons  in 
the  year  ended  March  20,  1920.  The  market  has  pos- 
sibilities of  a  greater  development,  as  Persian  industries 
have  always  been  handicapped  by  lack  of  fuel. 
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Technical  Papers 


Oil  Possibilities  of  Idaho — Virgil 
R.  D.  Kirkham  has  prepared  as  Bul- 
letin No.  4,  University  of  Idaho,  a 
monograph  on  the  possibilities  of  find- 
ing petroleum  in  Idaho.  While  he 
frankly  says  that  his  purpose  is  to 
point  out  the  area  least  unlikely  for 
the  production  of  oil,  he  concludes  that 
there  is  sufficient  promise  in  various 
localities  to  warrant  wildcat  drilling. 
Numerous  geological  sections  are 
shown  and  the  reasons  for  arriving  at 
his  conclusions  are  given.  A  copy  of 
the  bulletin  can  be  had  by  writing  to 
the  University  of  Idaho  at  Moscow. 

Montana  Petroleum— Bulletin  736-B 
of  the  U.  S.  Geological  Survey,  Wash- 
ington, D.  C,  seventeen  pages,  obtain- 
able on  request,  is  entitled  "Oil  and 
Gas  Prospects  in  and  Near  the  Crow 
Indian  Reservation,  Montana."  The 
structure  that  has  been  drilled  does  not 
warrant  enthusiasm,  but  the  reserva- 
tion affords  a  better  chance  for  the 
wildcatter  than  some  other  areas  in 
the  State. 

Blaine  County,  Idaho — "Geology  and 
Ore  Deposits  of  Alturas  Quadrangle" 
is  the  title  of  Bulletin  No.  5,  thirty- 
six  pages,  issued  by  the  Bureau  of 
Mines  and  Geology,  Moscow,  Idaho,  and 
obtainable  on  request.  The  district  con- 
tains several  promising  deposits  of 
silver  ores,  the  predominating  minerals 
being  proustite,  pyrargyrite,  and 
stibnite. 

Mine  Valuation — Mining  and  Metal- 
lurgy for  July  (29  West  39th  St.,  New 
York;  price,  $1)  contains  a  six-page 
article  by  E.  S.  Berry  on  "Present 
Value  in  Its  Relation  to  Ore  Reserves." 
It  is  a  clear  exposition  of  some  of  the 
principles  to  be  observed. 

Geology  of  Silver  Ores— Bulletin  735- 
E,  twenty-four  pages,  of  the  U.  S. 
Geological  Survey,  Washington,  D.  C, 
free,  discusses  the  primary  native- 
silver  ores  near  Wickenburg,  Ariz.,  and 
their  bearing  on  the  genesis  of  the 
silver  ores  of  Cobalt,  Ont. 

Statistics  on  Iron  and  Steel — The 
statistics  relating  to  the  production  and 
consumption  of  iron  and  the  various 
products  made  therefrom,  as  well  as 
iron  ore  and  coke,  are  customarily  pub- 
lished separately  from  similar  data  for 
the  non-ferrous  metals.  Data  for  lii'Jl 
are  included  in  a  ninety-six-page  book 
issued  by  the  American  Iron  and  Steel 
...  li]  Rector  St.,  New  York. 
All  of  the  customary  figures  for  some 
years  bock  are  included. 

Prospecting    by    Airplane — A    seven- 
paper   in  the  August.  Bulletin   ol 
■  nadian    Institute   of    Mining    and 
Metallurgy    (603    Drummond    Building. 
Montreal;  price,  50c.)  describe  the  po« 
sibilities   of   the   airplane   as  an   aid   to 
ting    and    mapping    of    mining 
areas.       BOCCeSl     all     depends     on     the 
pilot,  and   the   best   equipment  is  none 
too  good,  according  to  the  author. 


Jamaica  as  a  Mining  Country — The 
Mining  Magazine  for  April  (Salisbury 
House,  London  Wall,  London,  E.  C.  2, 
England;  price,  Is.  6d.)  contains  a  six- 
page  article  on  "Jamaica:  Its  Geology 
and  Mining  Possibilities."  No  mining 
work  has  been  carried  on  in  Jamaica 
for  many  years,  but  several  mineral 
deposits  (copper,  lead,  and  manganese) 
are  known,  and  it  is  suggested  that  with 
the  present  state  of  technical  knowledge 
some  of  them  might  be  profitable. 

Drill  Steel — "A  Proposed  Section  for 
Hollow  Drill  Steel"  occupies  eight  pages 
in  the  June  Bulletin  of  the  Canadian 
Institute  of  Mining  and  Metallurgy  (603 
Drummond  Building,  Montreal;  price, 
50c).  The  author  recommends  li-in. 
fluted  steel  instead  of  the  hexagon  com- 
monly used,  and  claims  the  following 
advantages:  Long  life  to  chuck  bush- 
ings; steel  well  guided;  no  tendency  to 
stick  in  chuck  bushing  or  drilled  hole; 
satisfactory  weight  and  stiffness;  and 
chuck  bushings  and  sharpener  dies 
easy  to  manufacture. 

Spontaneous  Coal  Combustion — Tech- 
nical Paper  311  of  the  U.  S.  Bureau  of 
Mines,  Washington,  D.  C,  nine  pages, 
free,  will  prove  of  interest  to  those  who 
stockpile  bituminous  coal.  It  is  entitled 
"Factors  in  the  Spontaneous  Combus- 
tion of  Coal." 

Iron  Ore  Statistics— The  U.  S.  Bureau 
of  the  Census,  Washington,  D.  C,  has 
issued  a  twenty-five-page  paper  of  sta- 
tistics showing  the  geographic  distribu- 
tion of  the  iron-ore  industry  by  states 
and  mining  districts;  the  progress  com- 
pared with  preceding  censuses;  char- 
acter of  organization  and  size  of  oper- 
ating enterprises;  persons  engaged  in 
the  industry;  the  acreage  of  mineral 
and  other  lands  controlled;  and  power 
equipment  and  fuel  used.  The  bulletin 
may  be  obtained  free  of  charge. 

Petroleum  and  Natural-Gas  Statis- 
tics— The  results  of  the  1919  census 
pertaining  to  the  oil  and  natural-gas 
industry  are  given  in  a  thirty-one-page 
bulletin  issued  by  the  U.  S.  Bureau  of 
the  Census,  Washington,  D.  C,  obtain- 
able on  request. 

Oklahoma  Petroleum— Bulletin  686-Z, 
obtainable  from  the  U.  S.  Geological 
Survey,  Washington,  D.  C,  contains 
twenty-five  pages,  with  numerous  maps 
and  charts,  devoted  to  the  structure  and 
oil  and  gas  resources  of  the  Osage 
Reservation,  in  Oklahoma. 

Oology  of  B.  C.  Gold  Ores— "The 
arte  Veins  of  Bridge  River  Dis- 
trict, B.  C,  and  Their  Relationship  to 
Similar  Ore  Deposits  in  the  \\  •  tern 
i as"  is  the  title  of  a  twenty- 
page  paper  by  W.  S.  Met 'aim  in  EoO- 
nomtc  Geology  for  August  (Lar 

Pa.;  prii       8        I       The  veins  are  similar 

Grass    Valley,    Cal.,    and 

i  ii   Alaska. 

\nal\sis      of      Exlosives       Technical 

Paper  282  of  the  U.  S.  Bureau  of  Mines, 

Washington,  D.   C,   thirty-three   pages, 

obtainai  methods 

of    analyzing    detonating    and    priming 

mixtures.      The    bulletin    is    timely,    as 

many   new    forms   of   these   compounds 

now  being  used. 


Recent  Patents 


Gold  and  Silver — Canadian  patent  No. 
218,817.  A.  A.  Lockwood,  Mostyn  Road, 
Merton  Park,  Surrey,  England.  A 
method  of  cyaniding  gold  and  silver 
ores  ana  precipitating  the  precious 
metals  by  electrolytic  methods,  the 
pulp  being  kept  in  suspension  by  a  jet 
of  air. 

Reducing  Ores— No.  1,403,576.  Alfred 
Stansfield,  Montreal,  Que.  A  process 
and  equipment  for  the  treatment  of 
ores  with  reducing  gases. 

BaU  Mill  and  Classifier— No.  1,418,- 
523.  J.  R.  Broadley,  London,  England. 
A  rotating  cylinder,  in  which  grinding 
with  balls  or  pebbles  is  done  in  one  end, 
the  product  passing  through  a  dia- 
phragm in  the  central  portion  of  the 
mill  and  being  subjected  to  hydraulic 
classification  in  the  other  end,  the 
slime  passing  out  through  the  dis- 
charge trunnion. 

Titanium  Extraction — Canadian  pat- 
ent No.  221,537.  George  Carteret,  Bou- 
logne, France,  and  Maurice  Devaux, 
Paris.  After  heating  titanium  ores  con- 
taining iron  in  a  reducing  atmosphere, 
currents  of  halogen  gas  are  passed 
through  the  ore  at  temperatures  from 
350  to  600  deg.  C,  which  volatilize  the 
iron  and  titanic  chloride.  These  are 
separately  collected  and  treated. 

Roasting  and  Leaching  Process  — 
Canadian  patent  No.  221,675.  La  So- 
ciedad  Metalurgica  Chilena  Cuprun,  as- 
signee of  C.  M.  Malsch,  Santiago,  and 
C.  H.  Gilson,  Valparaiso,  Chile.  Sulphide 
ores  are  roasted  to  form  SO,,  and  mois- 
ture and  nitrates  introduced  into  the 
roasting  zone  to  form  sulphuric  acid 
which  reacts  with  the  roasted  ore  to 
form  sulphates.  These  are  leached  and 
the  valuable  metals  precipitated  by 
freshly  prepared  iron  sulphide. 

Tungsten  Extraction — Canadian  pat- 
No.  221,781.  J.  C.  Blanch,  Paris,  France. 
The  patent  covers  a  tilting  conical  hop- 
per with  steam  injection  nozzle,  for 
separating  the  soluble  from  the  insol- 
uble portions  of  tungsten  ores. 

Self-Dumping  Mine  Cage — No.  1,410,- 
124.  W.  B.  Reynolds,  Roundup,  Mont 
A  hoisting  cage  for  mines  comprising 
a  hinged  platform,  a  roller  support  for 
the  platform,  ami  means  for  tripping 
the  support  at  a  predetermined  point. 
Cone  Classifier— No.  1,410,152.  Charles 
Allen,  El  Paso,  Tex.  A  cone  classifier 
with  means  for  introducing  a  stream 
of  wain  into  the  tank  at  two  or  more 
levels,  conical  spreaders  being  used  to 
prevent  agitation. 

Dram-Filter  Agitator— No.  1,410,221. 
E.  S.  Pettis,  Mill  Valley,  Cal.  Means 
for  agitating  the  pulp  to  keep  the  solid 
mat  in-  in  suspension  beneath  a  drum 
Alter. 

Gyratory  Crusher— No.  1,410,244.  F. 
II.  Edwards,  Meriden,  Conn.,  assignor 
to  American  Manganese  Steel  Co., 
Augusta,  Me.  A  new  design  for  a 
gyratory  crusher  head. 
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New  Books 


The  1922  Weed 

The  Mines  Handbook.  Vol.  15.  By 
Walter  Harvey  Weed.  Published  by 
the  Mines  Handbook  Co.,  Tuekahoe, 
N.  Y.  $15. 
For  those  who  need  to  know  anything 
about  a  mining  company,  its  situation, 
officials,  financial  organization,  prop- 
erty, development,  equipment,  or  pro- 
duction, no  book  is  so  complete  as  this. 
Next  to  the  dictionary  it  is  the  most 
important  volume  in  this  office.  The 
1922  edition  covers  10,000  companies  in 
all  parts  of  the  world:  in  foreign 
countries  only  the  most  important  com- 
panies receive  attention,  but  on  this 
continent  even  prospects  are  included. 
Where  Mr.  Weed  has  personal  knowl- 
edge of  a  property,  his  opinion  of  the 
company's  prospects  is  appended. 


Of  Interest  to  Physical  Chemists 

Fluidity  and  Plasticity.  By  Eugene  C. 
Bingham.  440  pp.,  illustrated.  New 
York:  McGraw-Hill  Book  Co.  $4. 
The  continued  study  and  elaboration  of 
what  have  been  considered  as  minor 
and  unimportant  phases  of  physical 
chemistry;  the  formulation  of  theories 
and  the  collection  of  scientific  data;  the 
comparison  of  results  and  the  publica- 
tion of  information — these  all  show 
that  the  spirit  of  disinterested  research 
is  by  no  means  dead,  nor  is  it  even 
sleeping.  Dr.  Bingham's  work  in  the 
physics  of  matter  is  known  to  all  who 
have  had  occasion  to  study  the  prob- 
lems of  fluidity  and  viscosity,  problems 
that  have  demanded  solution  in  many 
industries.  It  is  fitting,  therefore,  that 
he  should  have  undertaken  the  task 
of  filling  the  gap  in  the  available  litera- 
ture on  the  subject.  There  can  be  no 
question  as  to  the  need  for  such  a 
book  as  the  one  under  review.  Its  very 
lack  of  finality  will  act  as  a  spur  to 
initiative  in  a  field  of  research  that 
must  exert  an  immense  influence  on 
many  phases  of  industrial  endeavor. 

As  the  author  states  in  the  preface, 
the  study  of  the  flow  of  electrical 
energy  long  since  developed  into  a 
science,  but  our  knowledge  of  the  prob- 
lems involved  in  the  flow  of  matter 
remains  inchoate  and  unclassified.  In 
1842,  Poiseuille  distinguished  between 
viscous  flow  and  hydraulic  flow,  but 
only  recently  has  it  been  possible  to 
differentiate  scientifically  between 
viscosity  and  plasticity.  The  author 
of  the  book  under  review  was  respon- 
sible for  the  distinction  that  with  a 
viscous  flow  any  shearing  force,  how- 
ever small,  will  produce  permanent 
deformation;  whereas  in  the  case  of  a 
plastic  flow  it  is  necessary  to  use  a 
shearing  force  of  finite  magnitude  to 
produce  permanent  deformation.  This 
is  but  an  indication  of  the  constructive 
theorizing  that  the  subject  has  received 


from  Dr.  Bingham;  all  of  his  sugges- 
tions and  conclusions  will  serve  as  a 
groundwork  for  further  research  and 
for  that  comment  and  criticism  which 
is  usually  needed  before  a  complete  and 
acceptable  gospel  of  fundamentals  can 
be  formulated. 

In  Part  I,  the  author  discusses  meth- 
ods of  measurement,  the  law  of  Poi- 
seuille and  its  amplification,  viscosity  as 
a  definite  physical  quantity  and  the 
viscometer.  Readers  will  welcome  a 
clarification  of  nomenclature.  An 
acknowledgment  of  help  from  Brander 
Matthews  adds  authority  to  Dr.  Bing- 
ham's conclusions. 

In  Part  II,  the  general  subjects  of 
viscosity  and  fluidity  are  discussed,  with 
special  reference  to  temperature,  vol- 
ume and  pressure;  collisional  and 
diffusional  viscosity;  fluidity  and  vapor 
pressure;  fluidity  of  solutions;  fluidity 
and  diffusion;  colloidal  solutions;  the 
plasticity  of  solids;  the  viscosity  of 
gases;  superficial  fluidity  and  lubrica- 
tion. An  unusually  complete  bibli- 
ography is  appended.  The  book  is  a 
pioneer  effort  that  possesses  the  hall- 
mark of  careful  research  and  scholarly 
preparation.  It  will  be  a  welcome  addi- 
tion to  the  libraries  of  all  who  are 
interested  in  the  application  to  indus- 
try of  the  science  of  the  physics  of 
matter,  as  well  as  a  valuable  book  of 
reference  for  those  who  are  concerned 
with  the  many  problems  connected  with 
the  flow  of  liquids.  A.  W.  A. 


Societies,  Addresses 
and  Reports 


A  Volume  of  Natural  History 
The   Outline  of   Science.     Vol.   II.     By 

Prof.    J.    Arthur    Thomson.      G.    P. 

Putnam's  Sons.  New  York.  $4.50. 
This  volume  maintains  the  high  stand- 
ard set  by  the  first  book  of  the  series 
of  four  to  be  published.  By  far  the 
largest  part  of  it  is  devoted  to  a  de- 
scription of  the  animal  life  of  the 
earth,  natural  history.  Many  excel- 
lent illustrations  picture  odd  inhabi- 
tants of  the  globe  and  admirably 
lighten  the  text — which  isn't  heavy  by 
any  means.  Birds,  mammals,  and  the 
insect  world  receive  a  chapter  each 
and  cover  an  immense  field  in  rela- 
tively few  pages,  but  do  it  exception- 
ally well.  Other  chapters  in  the  work 
treat  of  the  wonders  of  microscopy, 
the  body  machine  and  its  work.  The 
fifteenth  discusses  the  science  of  the 
mind,  and  even  goes  into  the  complex- 
ities of  psycho-analysis. 

Twenty-two  pages  summarize  the 
position  of  Darwinism  and  emphasize 
the  universal  acceptance  of  the  evolu- 
tion idea,  which  makes  us  pause  to 
wonder  how  the  publishers  must  feel 
knowing  that,  for  one  thing,  their 
"Outline"  can  never  grace  William 
Jennings  Bryan's  library. 

The  first  two  volumes  have  given 
scant  notice  to  "earth  science"  ge- 
ology— except  fossils  as  fossil  records 
have  been  pointed  out  as  valuable  in- 
dices to  past  life  on  the  globe.  We 
trust  that  in  the  volumes  yet  to  ap- 
pear more  adequate  treatment  will 
be  given  to  this  important  subject. 


Many  Papers  for  Lake  Superior 
Institute  Meeting 

The  papers  to  be  presented  at  the 
twenty-second  annual  meeting  of  the 
Lake  Superior  Mining  Institute,  which 
is  to  be  held  at  Houghton,  in  the 
Michigan  copper  district,  Aug.  28,  29 
and  30,  are  as  follows: 

"Co-operative  Effort  in  the  Study  of 
Mining  Methods,"  with  an  outline  of 
the  papers  on  mining  methods,  compiled 
by  the  mining  methods  committee  of 
the  American  Institute  of  Mining  and 
Metallurgical  Engineers.  It  will  be  pre- 
sented by  Charles  F.  Jackson,  secretary, 
Cleveland,  Ohio. 

"Why  We  Need  a  Classification  of 
Methods  of  Mining."  By  F.  W.  Sperr, 
of  the  Michigan  College  of  Mines, 
Houghton,  Mich. 

"Calumet  &  Hecla's^  Reclamation 
Plant."  By  C.  Harry  Benedict,  Calu- 
met, Mich. 

"Handling  Underground  Waste  Rock 
Through  Underground  Skip  Dump, 
Quincy  Mining  Co."  By  T.  C.  DeSollar, 
Hancock,  Mich. 

"Recent  Practice  in  the  Use  of 
Scrapers  on  Sub-Levels."  By  Lucien 
Eaton,  superintendent  of  the  Cleveland- 
Cliffs   Iron  Co.,  Ishpeming,   Mich. 

"Compound  Steam  Hoist  Installation 
of  the  Quincy  Mining  Co."  By  Ray  W. 
Armstrong,  Hancock,  Mich. 

"Mining  Methods  of  the  Copper 
Range  Co."  By  W.  H.  Schacht,  general 
manager,  Painesdale,  Mich. 

"Reorganization  of  the  Arcadian  Con- 
solidated Mining  Co."  By  Robert  H. 
Shields,  Houghton,  Mich. 

"Faulting  on  the  Gogebic  Range." 
By  W.  O.  Hotchkiss,  State  Geologist 
of  Wisconsin. 

"Geology  of  the  Eastern  Menominee 
Range."  By  Major  L.  P.  Barrett,  min- 
ing geologist,  of  Michigan. 

"Pumping  in  East  Vulcan  Mine."  By 
Frank   H.  Armstrong,  Vulcan,   Mich. 

"Development  and  Extraction  Methods 
for  Lake  Superior  Copper  Deposits." 
By  F.  W.  Denton,  Painesdale,  Mich. 

Additional  papers  are  being  prepared 
and  will  be  included  in  the  annual  pro- 
ceedings of  the  Lake  Superior  Mining 
Institute,  to  be  published  later. 


Mining  Law  Senator  King's 
Theme  at  Club  Luncheon 

Senator  King,  of  Utah,  was  on  the 
program  to  speak  on  mining  law  at 
the  weekly  luncheon  of  the  mining  com- 
mittee of  the  Salt  Lake  City  Commer- 
cial Club,  of  Salt  Lake  City,  Utah,  on 
Aug.  19.  It  is  planned,  whenever  pos- 
sible, to  have  as  guests  at  the  weekly 
luncheons  members  of  the  state  Con- 
gressional delegation,  and  in  this  way 
to  establish  a  cordial  relationship  and 
thorough  understanding  between  Utah 
Congressmen  and  the  committee. 
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MEN  YOU  SHOULD 
KNOW  ABOUT 


W.  W.  Mein  has  recently  been  in 
Utah. 

Ernest  N.  Patty  left  Seattle,  Wash., 
on  Aug.  9,  for  Fairbanks,  Alaska. 

Edwin  Higgins,  F.  G.  Farish,  and 
F.  H.  Dakin  are  at  the  Fremont  mine, 
near  Sutter  Creek,  Cal. 

E.  A.  Julian,  general  manager  for  the 
Goldfield  Consolidated  Mining  Co.,  is  in 
Reno  from  San  Francisco. 

Charles  L.  Denison,  president  of  the 
Teck  Hughes,  has  visited  the  property 
in  Kirkland  Lake,  Ontario. 

Rol.  King  is  in  Los  Angeles.  His 
address  for  the  present  is  304  Wilcox 
Building. 

D.  F.  Hewett  is  acting  as  chief  of 
the  section  of  metalliferous  deposits  of 
the  U.  S.  Geological  Survey. 

A.  G.  Hale,  until  recently  the  man- 
ager of  the  properties  of  Burma  Mines, 
Ltd.,  in  India,  is  in  San  Francisco. 

Pentecost  Mitchell,  of  Duluth,  Minn., 
vice-president  of  the  Oliver  Iron  Min- 
ing Co.,  has  returned  from  a  trip  abroad. 

Roy  Young,  of  Spokane,  was  in 
Stewart,  B.  C,  in  July  and  has  left  for 
Eagle,  on  the  Yukon  River,  in  Alaska. 

L.  F.  S.  Holland  has  been  making  an 
examination  in  Lincoln  County,  N.  M., 
and  returned  to  Hollywood,  Cal.,  on 
Aug.  24. 

S.  A.  Spellmeyer,  chief  engineer  for 
the  San  Luis  Mining  Co.,  in  Durango, 
Mexico,  expects  to  pass  the  next  few 
months  in  California. 

Edward  Sampson  and  J.  L.  Gilson,  of 
the  U.  S.  Geological  Survey,  are  making 
geological  observations  at  the  south 
end  of  Lake  Pend  Oreille,  Idaho. 

Edmund  Juessen,  mining  engineer, 
with  headquarters  in  San  Francisco, 
has  been  doing  professional  work  on 
the  Comstock  Lode,  Nevada. 

H.  L.  Harland,  mill  superintendent 
for  the  Robinson  Gold  Mining  Co.,  Ltd., 
South  Africa,  for  many  years,  is  visit- 
ing relatives  at  Juneau,  Alaska. 

M.  I'.  MrDonald,  mining  engineer  of 
Toronto,  inspected  the  Spokane  Mining 
&  Development  Co's.  copper  property, 
near  Beasly,  B.  C,  early  in  August. 

Dorney  A.  Lyon,  chief  metallurgist  of 
the  U.  S.  Bureau  of  Mine 
months    spent   at   \\  ■  inns    of 

the    Bureau,    has    returned     fo    Wash- 
ington. 

T.    P.    O'Hara,    who   has    sei 
many    years    as    n>'  to    the 

Director  of  the  U.  S.  Geological  Survey, 
has  resigned  to  ondevtaki 
of  law. 

James     F.     McCarthy,     of     Wallace. 
Idaho,    president   and    managei 
Hecla     Mining     Co.,    is    in     Milwaukee 
where  he  attended  a  meeting  of   Haela 
directors  held   on  Aug.   19. 


Sydney  W.  Ford,  of  the  Rimer  Gold 
Dredging  Co.,  New  Zealand,  has  been 
investigating  gold-dredging  operations 
in  California  and  left  San  Francisco  for 
New  Zealand  on  Aug.  15. 

J.  Nelson  Nevius,  of  Pasadena,  Cal., 
has  accepted  appointment  as  valuation 
mining  engineer  with  the  Income  Tax 
Unit,  Bureau  of  Internal  Revenue,  and 
is  now  in  Washington. 

Louis  D.  Huntoon  has  gone  to  Schu- 
macher, Ontario,  to  examine  the  recent 
developments  in  the  Mclntyre  mine. 
He  examined  this  property  last  Jan- 
uary and   again   in   March. 

George  S.  Rice,  chief  mining  engineer 
of  the  U.  S.  Bureau  of  Mines,  is  mak- 
ing a  tour  of  the  Western  mining  states, 
and  will  also  visit  British  Columbia 
before  his  return  to  Washington. 

Fred  Morris,  of  San  Francisco,  was 
recently  in  Juneau,  Alaska,  en  route  to 
San  Francisco  from  the  Atlin  district 
in  northern  British  Columbia.  Mr. 
Morris  examined  a   silver-lead  deposit. 

Harry  E.  Meyer,  chief  clerk  of  the 
U.  S.  Bureau  of  Mines,  is  visiting 
the  experiment  stations  with  the  idea 
of  improving  office  management  and 
standardizing   office   clerical   procedure. 

Maurice  D.  Leehey,  mining  man  and 
attorney  of  Seattle,  returned  to  his 
home  on  Aug.  16,  after  a  hurried  trip 
to  Fairbanks,  Iowa,  where  he  had  been 
called  by  the  sudden  death  of  his 
mother. 

E.  F.  Campbell,  late  superintendent 
of  United  Verde  Extension  Mining  Co. 
at  Jerome,  Ariz,  is  organizing  an  ex- 
ploration company  on  the  Pacific  Coast, 
and  is  changing  his  home  address  to 
San  Diego. 

T.  H.  Aldrich,  mining  engineer  and 
mineralogist  of  Birmingham,  Ala.,  has 
just  returned  from  a  three  weeks'  in- 
vestigation, for  the  owners,  of  the 
Emma  mine  of  the  Buffalo  Sulphur 
Refining   Co.   at   Telluride,   Col. 

Robert  K.  Painter,  James  D.  Stewart 
and  Arthur  V.  Schenck  have  formed  a 
partnership  under  the  firm  name  of 
Painter,  Stewart  &  Schenck,  for  the 
practice  of  mining,  civil  and  hydro- 
electric engineering  at  Auburn,  Cal. 

Walter  B.  Lang  has  been  appointed 
geologic  aid  to  take  the  place  of  H.  W. 
Hoots  in  the  work  on  Texas  potash. 
Mr.  Laag  will  be  in  the  chemical  labo- 
ratory of  the  Survey  for  a  short  time 
prior  to  taking  up  the  work  in  Texas. 

C.  E.  AugiiHtine,  a  fuel  engineer  of 
the  Bateau  of  Mines  staff,  at  the  re- 
quest of  the  Veteran's  Bureau  will 
visit  all  hospitals,  making  recommenda- 
tions as  to  the  improvements  that  may 
e  in  fuel-burning  equipment  and 
in  the  selection  of  fuel. 

<•      I.'.    Hanks,    superintendent    of    the 

dge  plant  of  the  Tayloi 

t<m    lt..n    A    Steel    Co.,    is    visiting    the 
gold-dredging    fields     in    California    for 
the   purpose   of   determining  th< 
tions    under   which    alloy   steel   is   used 
in  the  dredging  industry. 


Philip  Wiseman,  of  Los  Angeles, 
spent  part  of  the  month  of  August  at 
Spokane  and  in  the  Coeur  d'Alenes. 
While  in  the  latter  district  he  spent 
much  of  his  time  on  the  property  under 
development  by  the  Coeur  d'Alene  Syn- 
dicate, in  which  he  is  interested. 

William  C.  Noxon,  Agent-General  for 
Ontario  in  England,  recently  addressed 
the  mining  club  of  London  on  the  min- 
ing industries  of  Ontario  in  connection 
with  an  exhibit  of  samples  of  the  gold 
and  silver  ores  of  that  province.  These 
were  examined  by  a  large  number  of 
engineers   and   metallurgists. 

An  exploring  party  including  Prof. 
W.  G.  Worcester,  provincial  engineer 
of  Saskatchewan;  Prof.  C.  J.  Mackenzie, 
of  Saskatchewan  University;  and  W.  G. 
Hastings,  of  the  provincial  Bureau  of 
Labor,  have  gone  to  Red  Deer  Lake  to 
investigate  the  original  source  of  coal 
deposits  on  the  banks  of  the  Red  River. 

J.  Niles,  of  Sheffield,  England,  and 
O.  Wehrheim,  of  The  Hague,  Holland, 
European  representatives  of  Freyn- 
Bassert  Steel  Co.,  Chicago,  were  recent 
visitors  on  the  iron  ranges  in  Minne- 
sota. They  have  been  inspecting  mines 
and  concentrators  prior  to  their  depart- 
ure for  The  Hague,  where  they  will 
superintend  the   erection  of  a  furnace. 

Mining  and  metallurgical  engineers 
visiting  New  York  City  last  week  in- 
cluded: Alfred  C.  Langdon,  of  Globe, 
Ariz.;  W.  Spencer  Hutchinson,  of  Bos- 
ton, Mass.;  S.  D.  Bridge,  of  Monterey, 
Mexico;  David  Tamor,  of  Cuba;  Guy 
Courtney,  of  Melbourne,  Australia;  and 
H.  J.  Morgan,  of  Cleveland,  Ohio. 


Society  meetings 
Announced 


The  Nevada  Section  of  the  A.I.M.E., 
will  meet  at  Gold  Hill  on  Sept.  20,  the 
day  set  for  the  starting  of  the  2,500- 
ton  plant  of  the  United  Comstock 
Mines   Co. 

American  Electrochemical  Society 
will  hold  its  forty-second  general  meet- 
ing at  Montreal,  Quebec,  Sept.  21  to  23, 
at  the  Hotel  Windsor. 


Obituary 


Gardner  1'.  Williams  died  in  San 
Francisco  on  Aug.  22.  An  appreciation 
of  the  man  and  his  work  will  appear 
in  an  early   issue. 

Hans  S.  Meyer  died  of  appendicitis 
nesbnrg,  South  Africa,  on  Aug. 
4.  Mr.  Meyer  was  forty-rive  years  old. 
He  came  to  the  Rand  in  1897,  and  had 
been  with  the  Rand  Mines  up  to  his 
death.  Mr.  Meyer  was  a  pa--t  pri 
of  the  Chemical  and  Metallurgical 
Society  of  South  Africa. 
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Leading  Events 


TARIFF  RATES  provided  in  the  metals  schedule  of 
the  Fordney-McCumber  Bill,  as  passed  by  the 
Senate,  are  in  general  lower  than  those  approved  by  the 
House. 

The  Denver  Mint,  it  has  been  announced,  will  resume 
the  purchase  of  silver  on  Sept.  1,  as  a  designated  point 
of  delivery  under  the  Pittman  Act. 

Effects  of  the  coal  and  rail  strikes  are  becoming  ap- 
parent in  various  mining  districts.  Increasing  incon- 
venience is  reported  from  many  points. 

The  Genessee  mine,  at  Cobalt,  Ont.,  is  the  scene  of  an 
interesting  discovery  of  high-grade  silver  ore. 


Queensland's  experience  with  its  "Mining  on  Private 
Land  Act"  is  cited  in  this  issue  by  our  Brisbane  cor- 
respondent, with  reference  to  the  legislation  proposed 
in  the  United  States. 

The  Northern  Pacific's  "smelting  in  transit"  rate, 
recently  established,  has  caused  the  Bunker  Hill  & 
Sullivan  Mining  &  Concentration  Co.  to  protest 
strongly. 

A  fifty-mile  railroad  to  the  coal  fields  in  Emery 
County,  Utah,  has  been  proposed  by  the  Utah  Central 
Railroad  Co.  The  road  will  run  via  Cleveland  and 
Huntington  to  Wellington. 


New  Northern  Pacific  Rate 

Causes  Protest 

Refund   Made   for   Freight   on   Metal 

Contents  of  Ore  Between  Coeur 
d'Alenes  and  East  Helena 
Effective  from  Aug.  1  the  Northern 
Pacific  R.R.  Co.  has  established  what  is 
known  as  the  "smelting-in-transit"  rate 
on  ores  from  the  Coeur  d'Alene  district, 
Idaho,  to  East  Helena,  Mont.  The  rate 
on  usual  shipments  on  ore  to  the  East 
Helena  smelter  is  $3.50  per  ton.  The 
rate  on  bullion  from  East  Helena  to 
the  Atlantic  coast  is  $16.50,  and  that 
is  also  the  rate  on  bullion  from  Bradley, 
the  smelter  station  of  the  Bunker  Hill 
&  Sullivan  Mining  &  Concentrating  Co., 
in  the  Coeur  d'Alene  district,  although 
it  is  about  250  miles  west  of  East 
Helena.  Under  the  "smelting-in-transit" 
rate,  ore  shipped  to  the  A.  S.  &  R.  plant 
at  East  Helena  is  billed  at  the  regular 
$3.50  rate,  but  upon  arriving  at  the 
smelter  and  having  the  actual  lead  con- 
tent determined,  a  deduction  is  made 
covering  the  metal  tonnage,  and  freight 
is  charged  only  against  the  gangue  or 
waste  associated  with  the  ore  or  con- 
centrates. The  average  lead  content  in 
concentrates  is  about  45  per  cent,  so 
the  effect  is  to  reduce  the  old  rate 
about  one-half.  The  Bunker  Hill  com- 
pany has  protested  against  the  "smelt- 
ing-in-transit" rate  to  the  Interstate 
Commerce  Commission  and  asked  that 
it  be  suspended  for  three  months  to 
give  time  for  a  hearing.  The  protest 
was  denied,  but  it  is  understood  that 
the  Bunker  Hill  will  renew  its  efforts 
to  get  a  hearing  in  protest  against  the 
rate,  claiming  that  it  is  deprived  of  its 
natural  and  rightful  advantages  as  a 
local  institution  in  contracting  for 
Coeur  d'Alene  ores. 


Will  Take  Testimony  in  Wolf 
Mineral  Process  Suits 

Willis  B.  Rice,  of  the  firm  of  Duell, 
Warfield  &  Duell,  of  New  York,  sailed 
on  Aug.  19  on  the  "Homeric"  to  take 
the  testimony  of  Messrs.  Sulman  & 
Picard  in  London  in  connection  with 
the  suits  brought  by  Wolf's  Mineral 
Process  Corporation  to  recover  the  Sul- 
man, Picard  &  Ballot  patent. 


British  America  Nickel's  Plant  at 
Deschenes,  Que.,  Started 

On  Aug.  14  operations  were  resumed 
on  a  small  scale  at  the  plant  of  the 
British  America  Nickel  Corporation  at 
Deschenes,  Que.  At  present  only  a 
small  part  of  the  plant  is  in  use,  but 
it  is  expected  that  work  will  soon  be 
carried  on  more  actively. 


Denver  a  Silver  Delivery  Point 
Beginning  Sept.  1 

Advices  have  just  been  received  in 
Denver  that  beginning  Sept.  1,  the 
United  States  Mint  there  will  resume 
the  purchase  of  silver  as  a  designated 
point  of  delivery  under  the  Pittman 
Act,  and  that  in  all  probability  pur- 
chases will  continue  until  the  end  of 
the  present  year  at  least.  Practically 
all  of  the  silver  produced  in  Colorado 
is  refined  at  the  Atlantic  seaboard,  and 
at  present  is  sold  to  the  Philadelphia 
Mint.  With  delivery  required  at  Den- 
ver, the  seller  will  be  obliged  to  pay 
express  charges  from  seaboard  refin- 
ing points  to  Denver,  and  in  conse- 
quence the  American  Smelting  &  Re- 
fining Company  will,  after  Sept.  1,  pay 
Colorado  operators,  for  the  silver  con- 
tent of  their  ores,  99ic.  an  oz.  instead 
of  991c. 


The  "Farthest  North"  College 

Alaskans  to  Have  School   of  Mines  at 

Fairbanks — Opening   Set  for 

This  Fall 

Special  Correspondence 

The  Alaska  Agricultural  College  and 
School  of  Mines,  which  begins  its 
work  at  Fairbanks,  Alaska,  next  Sep- 
tember, brings  higher  educational  ad- 
vantages directly  home  to  the  Alas- 
kans. Every  year  many  students  from 
Alaska  are  forced  to  crowd  into  the 
universities  and  colleges  of  the  west- 
ern states.  There  existed  a  definite 
demand  for  a  college  within  the  terri- 
tory, and  the  newly  organized  institu- 
tion is  the  answer  to  that  demand. 

The  campus  comprises  four  sections 
of  land,  a  part  of  which  is  occupied  by 
the  Government  Experiment  Farm, 
four  miles  from  Fairbanks.  This 
tract  was  set  aside  by  special  act  of 
Congress  in  1915.  In  1917,  the  Terri- 
torial Legislature  appropriated  $60,- 
000  for  the  construction  of  buildings 
and  purchase  of  equipment.  This  was 
inadequate  to  complete  the  work,  and 
the  1921  Legislature  appropriated  an 
additional  $41,000.  When  the  college 
is  a  going  institution  the  Federal  Gov- 
ernment will  furnish  $50,000  annually 
toward  operating  expenses. 

Charles  E.  Bunnell,  who  has  been 
appointed  president,  is  one  of  the 
pioneer  educational  workers  of  Alaska. 
He  holds  the  degree  of  A.M.  from 
Bucknell  College,  and  has  been  in 
Alaska  since  1900.  During  the  last 
seven  years  he  has  been  Federal  Judge 
of  the  Fourth  Judicial  District.  Mr. 
Bunnell  has  been  in  the  United  States 
for  the  last  six  months  selecting  the 
faculty  and  purchasing  operating 
equipment  for  the  new  institution. 
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For  the  first  years  five  general 
courses  of  study  will  be  offered,  namely, 
agriculture,  home  economics,  civil  en- 
gineering, mining  engineering  and  gen- 
eral science. 

Earl  R.  Pilgrim  has  been  chosen  as 
head  of  the  department  of  mining  and 
metallurgy.  He  is  a  graduate  of  the 
University  of  Washington,  College  of 
Mine?,  and  at  present  is  metallurgist 
for  the  Kirk-Simon  Smelting  Co.,  at 
Harbor  City,  Cal. 

Ernest  N.  Patty  is  head  of  the  de- 
partment of  geology.  He  also  is  a 
graduate  of  the  University  of  Wash- 
ington, College  of  Mines,  and  at  pres- 
ent is  engineer-in-charge  of  the  Wash- 
ington Black  Rock  Mining  Co.,  at 
Northport,   Washington. 

The  new  college  is  starting  in  a 
modest  way.  It  expects  the  difficulties 
through  which  all  pioneer  institutions 
must  pass,  but  its  field  is  an  alluring 
one,  and  there  is  no  reason  why  it  will 
not  fill  the  need  for  which  it  was 
created. 

The  department  of  mining  and  geol- 
ogy will  no  doubt  co-operate  with  the 
Fairbanks'  station  of  the  U.  S.  Bureau 
of  Mines,  and  will  further  enjoy  the 
advantage  of  close  contact  with  the 
various  phases  of  mining  operations 
to  be  found  in  Alaska. 


News  from  Washington 


By  PAUL  WOOTON 
Special  Correspondent 


Sudbury  District's  Coal  Reported 
of  Little  Importance 

Much  newspaper  publicity  has  re- 
cently been  given  to  the  report  of  the 
discovery  of  anthracite  coal  in  the  Sud- 
bury district.  Similiar  occurrences 
have  been  known  in  that  part  of  the 
country  for  many  years,  but  a  more 
recent  discovery  of  greater  size  has 
once  more  stirred  up  interest.  The 
government  geologists  state  that  the 
material  is  anthraxolite.  Although 
it  has  the  same  composition  and  ap- 
pearance of  anthracite  coal,  the  name 
anthraxolite  is  given  to  it  because 
the  deposit  apparently  cuts  across  the 
slate  beds  instead  of  being  inter- 
bedded,  and  as  this  is  not  the  way  in 
which  anthracite  should  be  found,  the 
geologists  have  come  to  the  conclusion 
that  some  other  name  must  be  applied 
to  it.  C.  W.  Knight,  assistant  provin- 
cial geologist,  has  recently  paid  a  visit 
to  the  discovery,  and  reports  that  the 
deposit  appears  to  be  small  in  extent 
and  badly  mixed  with  quartz.  He  does 
not  consider  it  to  be  of  any  economic 
importance. 


Important  Silver  Discovery 
Made  at  Cobalt 
A  discovery  of  high-grade  Bilver  ore 
has  been  made  on  the  350  level  of  the 
1  ee   mine   at  Cobalt,   Ont.,   which 

shows,  in  places,  2  in.  of  2,000-ounce 
ore.  The  discovery  is  important  be- 
cause it  represents  the  first  high-grade 
on  found  in  the  section  of  the  Cobalt 
camp  north  of  the  64  fault,  which 
parses  through  the  Hudson  Bay,  N'ipis- 
sing,  Chambers-Ferland,  and  La  Rose, 
and  which  was  thought  to  have 
dammed   back    the   solutions. 


Tariff  Rates  in  Metals  Schedule  Lowered 

Senate  Provisions  Less  Than  Those  Fixed  by  House — Duty  on 

Aluminum  Strongly  Supported — Rates  on 

Ferro-alloys  Reduced 


AS  PASSED  by  the  Senate,  the 
-  Fordney-McCumber  Tariff  Bill  pro- 
vides rates  in  the  metals  schedule 
generally  lower  than  those  fixed  in  the 
measure  as  it  was  adopted  by  the 
House.  This  difference  was  true  as 
the  bill  was  reported  by  the  Senate 
Finance  Committee,  and  during  the 
weeks  of  consideration  the  changes  in 
metals  from  the  committee's  original 
figures  have  been  downward,  with  few 
exceptions. 

In  the  last  week  of  the  Senate's  con- 
sideration of  the  bill,  the  Finance  Com- 
mittee reduced  the  rate  on  high-speed 
steel  7  per  cent  by  cutting  the  duty  on 
steel  valued  at  more  than  16c.  per  lb. 
to  20  per  cent  ad  valorem,  from  the 
original  figure  of  25  per  cent,  and  de- 
creasing from  10  to  8  per  cent  the 
additional  duty  to  be  paid  on  steel  con- 
taining more  than  six-tenths  of  1  per 
cent  of  metallic  alloy. 

Rates  on  metallic  magnesium  were 
reduced  in  the  final  days  of  the  Senate 
debate  on  the  bill,  on  motion  of  Sen- 
ator Phipps,  of  Colorado,  which  was 
not  resisted  by  the  Finance  Committee. 
As  rewritten,  the  rate  on  magnesium 
in  the  crude,  ingots,  alloys  or  scrap 
stands  in  the  bill  at  10c.  per  lb.,  in- 
stead of  50  and  40c,  as  provided  in  the 
different  classifications  as  originally 
drawn;  the  rate  on  the  metal  in  coils, 
plates,  sheets  and  other  unfinished 
forms  is  20c.  per  lb.,  instead  of  40c, 
while  the  rate  on  ribbons,  tubing, 
powder  and  other  finished  articles  re- 
mains at  40c.  per  lb.  upon  the  metallic 
magnesium  content  and  20  per  cent  ad 
valorem. 

Efforts  to  Cut  Rate  on 
Aluminum  Fail 

Repeated  efforts  were  made  at  vari- 
ous stages  of  the  bill  in  the  Senate 
to  reduce  the  duty  on  aluminum  from 
the  figures  of  5c.  per  lb.  on  the  crude 
and  9c.  per  lb.  on  the  prepared,  which 
were  fixed  by  the  House  and  un- 
changed by  the  Finance  Committee,  but 
all  of  these  were  unsuccessful.  Vigor- 
ous attacks  upon  the  Aluminum  Co.  of 
America  were  made  by  the  Democratic 
side,  and  Senator  Reed,  of  Missouri, 
insinuated  that  the  influence  of  Secre- 
tary of  the  Treasury  Mellon,  listed  as  a 

r  of  this  corporation,  had  been 
felt  in  fixing  these  rates.  The  latter 
charge  brought  a  heated  rejoinder  from 
Senator  McCumber,  chairman  of  the 
Finance  Committee,  who  denied  that 
any  person  connected  with  the  Treasury 

nenl  had  had  any  connection 
with  determining  these  rates  and  who 
pointed  "in  thai  in  the  first  nine  months 

1     imports     of    unmanufactured 


aluminum  were  more  than  24,000,000 
lb.  while  exports  were  barely  more  than 
1,000,000  lb. 

The  Senate  committee  reduced  from 
5  to  3c.  per  lb.  the  rate  on  nickel.  No 
change  was  made  in  the  House  rate  of 
lie.  per  lb.  on  lead-bearing  ore.  The 
House  rates  on  zinc  ore,  which  pro- 
vide a  sliding  scale  according  to  the 
zinc  content,  also  were  unchanged,  but 
rates  on  manufactures  of  zinc  were  in- 
creased slightly.  The  basic  copper  rate 
of  2|c.  per  lb.  in  rolls,  rods,  or  sheets 
was  not  changed. 

Rates  on  All  Ferro-alloys  Reduced 

— Duty  on  Manganese  Ore 

Retained 

The  duty  on  pig  iron,  iron  kent- 
ledge and  spiegeleisen  was  reduced 
from  $1.25  per  ton  to  75c.  per  ton  dur- 
ing the  last  week  of  Senate  considera- 
tion of  the  bill  and  scrap  iron  and 
scrap  steel  were  reduced  from  $1  to  75c 
per  ton. 

The  rates  on  all  ferro-alloys  were  re- 
duced below  the  figures  fixed  by  the 
House  Ways  and  Means  Committee, 
and  in  its  final  summing  up  of  the  bill, 
the  Senate  made  no  changes  from  the 
figures  which  were  fixed  upon  alloys  in 
May  and  June. 

The  Finance  Committee's  recommen- 
dation to  place  manganese  ore  on 
the  free  list  was  rejected  by  the  Sen- 
ate, 19  to  35,  and  the  duty  of  1  cent  per 
lb.  upon  the  metallic  content,  as  pro- 
vided by  the  House,  remains  in  the 
bill.  This  was  done  at  the  insistence 
of  Senators  from  the  West,  where  pro- 
duction began  in  quantity  during  the 
war.  The  domestic  ore  runs  from  35 
to  45  per  cent  manganese,  while  the 
imported  ore,  principally  from  British 
India  and  from  Brazil,  averages  45  to  55 
e,  and,  being  easier 
to  mine,  is  cheaper. 

The  Finance  Committee  reduced  the 
House  rate  of  75c.  per  lb.  on  the 
metallic  content  to  35c.  on  molydenum 
ore.  The  46c.  House  rate  on  tungsten 
ore  was  retained.  The  Senate  reduced 
to  12c.  per  lb.  the  duty  on  ferroman- 
ganese;  cut  the  rate  on  manganese 
metal  to  ljc.  per  lb.  and  15  per  cent 
ad  valorem;  re. lured  tin'  rate  on  ferro- 
molybdenum,  powder,  calcium  and 
alloys  to  50c.  per  lb.  and  15  per  cent 
ad  valorem;  lived  a  rate  of  60c.  per  lb. 
per  cent  ad  valorem  on  ferro- 
tungsten.  powder,  acid  and  compounds 
and  the  tame  rate  on  chromium-tung- 
sten; adopted  rates  of  2  to  8c.  per  lb. 
on  ferrosilicon  according  to  silicon 
content;  retained  the  House  rates  of 
3Jc.  per  lb.  to  30  per  cent  ad  valorem 
on    ferrochrome,    according    to    carbon 
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content;  reduced  to  25  per  cent  the 
duty  on  ferrophosphorus,  ferrotitanium, 
and  other  alloys  used  in  the  manufac- 
ture of  steel  not  specially  provided  for, 
and  adopted  a  rate  of  $2  per  lb.  on 
cerium  metal  and  $2  per  lb.  and  25  per 
cent  ad  valorem  on  all  cerium  alloys. 

Most  of  the  reductions  made  in  the 
metals  schedule  came  in  the  manufac- 
tured articles.  In  the  last  week  of 
consideration,  the  Finance  Committee 
increased  by  5  per  cent  the  duties  on 
woven-wire  cloth  of  any  metal,  but 
though  the  figures  are  5  points  above 
those  fixed  in  the  House  bill,  the  rates 
actually  are  lower  as  the  measure 
stands  now,  because  of  the  difference 
in  the  valuation  basis  used  by  the  two 
houses  of  Congress. 

The  rate  on  table,  household,  kitchen 
and  hospital  utensils  of  iron  or  steel, 
enameled  or  glazed,  was  reduced  from 
50  to  30  per  cent  in  the  last  week 
of  Senate  consideration  on  an  individual 
amendment  of  Senator  Jones,  of  New 
Mexico. 

What  is  true  of  general  reductions 
having  been  made  in  the  metals 
schedule  by  the  Senate  applies  with 
perhaps  a  little  less  force  to  the 
schedule  on  earths,  earthenware,  and 
glassware.  In  general  this  schedule, 
also,  shows  rates  below  those  provided 
in  the  House  bill. 
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Lower  Duties  on  Magnesite  Restored 
Having  made  an  increase  in  the  duties 
on  magnesite,  the  Senate  reversed  it- 
self in  the  final  days  of  consideration 
of  the  bill  and  restored  a  rate  of  five- 
sixteenths  of  lc.  per  lb.  on  the  crude, 
five-eighths  of  lc.  per  lb.  on  caustic 
calcined  magnesite  and  four-tenths  of 
lc.  per  lb.  on  dead-burned  and  grain 
magnesite,  the  change  having  been 
made  on  motion  of  Senator  Calder,  of 
New  York. 

A  vigorous  fight  to  have  amorphous 
graphite  placed  on  the  free  list  was  de- 
feated, and  the  duty  of  10  per  cent 
remains  in  the  bill. 

Crude  plaster  rock  was  placed  on 
the  free  list  in  the  last  week  of  Senate 
debate. 

The  duty  on  talc,  steatite,  or  soap- 
stone,  and  French  chalk,  if  ground, 
washed,  powdered  or  pulverized,  was 
lowered  on  motion  of  Senator  Calder, 
of  New  York,  from  one-half  of  lc.  per 
lb.  to  25  per  cent  ad  valorem. 

While,  in  the  bill  as  a  whole,  the 
average  of  the  specific  rates  are  ad- 
mittedly high,  Chairman  McCumber,  of 
the  Finance  Committee,  contends  that 
the  average  ad  valorem  rates  are  lower 
than  in  any  Republican  tariff  bill 
enacted  heretofore.  The  Senate  ma- 
terially reduced  the  rates  prescribed  in 
the  House  bill,  with  the  exception  of 
those  on  coal-tar  products  and  those 
m  the  agricultural  schedule.  These 
rates  were  increased  materially. 

One  of  the  very  important  phases  of 
the  bill  is  its  provisions  for  flexible 
tariff  rates.  This  is  the  first  time  any 
elasticity  in  tariff  rates  won  the  ap- 
proval of  either  house.  Though  the 
amendment  proposing  to  enlarge  the 
Tariff  Commission  did  not  prevail,  the 


commission  is  authorized  to  hold  hear- 
ings and  to  conduct  continuous  inves- 
tigations with  the  idea  of  remedying 
any  inequities  that  may  be  found  in 
tariff  rates.  .  The  Tariff  Commission 
will  submit  its  finding  of  facts  to  the 
President,  who  is  empowered  until 
July  1,  1924,  to  change  rates,  provided 
that  no  change,  either  up  or  down,  is 
to  exceed  50  per  cent.  The  date  of 
July  1,  1924,  was  selected  by  the  ma- 
jority party  so  that  in  the  event  of  a 
change  of  administration,  the  power 
would  not  be  conveyed  to  a  Democratic 
President. 

Ten  Per  Cent  Duty  on  Graphite 

Retained  in  Bill 
The  contest  over  the  duty  on 
graphite,  which  held  the  attention  of 
the  Senate  for  many  hours  late  in  May 
and  was  brought  up  from  time  to  time 
subsequently,  sprang  to  life  again  in 
the  last  week  of  consideration  of  the 
Tariff  Bill  through  an  amendment 
offered  by  Senator  Newberry,  of  Michi- 
gan, to  place  amorphous  graphite  on 
the  free  list.  Senator  Newberry  was 
supported  in  his  fight  by  Senator 
Walsh,  of  Massachusetts,  and  was 
opposed  by  Senators  Nicholson,  of 
Colorado;  Gooding,  of  Idaho,  and  Heflin, 
of  Alabama.  The  amendment  was  de- 
feated 14  to  44,  and  the  duty  of  10 
per  cent  ad  valorem  remains  in  the  bill. 
In  attacking  the  duty,  Senator  New- 
berry declared  that  the  American 
graphite  is  inferior  to  the  foreign  prod- 
uct, although  great  sums  have  been 
spent  in  trying  to  find  deposits  of  the 
proper  quality  in  this  country,  and  that 
the  Mexican  graphite  is  preferred,  al- 
though the  freight  rate  alone  is  more 
than  the  price  at  which  the  domestic 
product  is  offered. 

Senators  Nicholson  and  Heflin  dis- 
puted the  charge  of  inferiority  of  the 
American  product  and  waxed  warm  in 
its  defense.  The  Colorado  Senator  at- 
tempted to  introduce  an  amendment  to 
increase  the  duty,  but  was  ruled  out  of 
order.  During  the  debate,  a  letter 
from  the  Alabama  Graphite  Producers' 
Association  was  introduced,  claiming 
that  the  duties  fixed  in  the  bill  are 
wholly  inadequate. 

Contributing  to  the  controversy, 
Senator  McCumber,  chairman  of  the 
Finance  Committee,  declared  that  the 
10  per  cent  ad  valorem  duty  was 
equivalent  to  three-tenths  of  lc.  per  lb., 
and,  asserting  that  the  principal  oppo- 
sition comes  from  pencil  manufacturers, 
said  that  this  was  in  poor  grace,  inas- 
much as  a  heavy  protective  duty  had 
been  placed  on  pencils.  In  fact,  he  said, 
a  protective  duty  has  been  placed  upon 
all  products  in  the  manufacture  of 
which  graphite  is  used. 


Service  Between  Alaskan  Points 
Improved 

The  Alaska  Railroad  now  is  main- 
taining a  twenty-three-hour  schedule 
between  Seward  and  Nenana.  This  is 
in  contrast  with  the  former  three-day 
schedule,  which  included  over-night 
stops  at  Anchorage,  Curry,  and  Mc- 
Kinley  Park. 


Further  War  Minerals  Awards 

Made,  Subject  to  Approval 

Rich      Claim      Allowed      After     Being 

Reconsidered— Four  Petitions  Found 

To  Be  Not  Within  Act 
Subject  to  the  approval  of  the  Sec- 
retary of  the  Interior,  the  War  Min- 
erals Relief  Commissioner  has  recom- 
mended awards  as  follows:  Estate  of 
Herman  and  William  Rich,  Canton, 
Ga.,  $10,605.52;  I.  J.  Matheny,  Bates- 
ville,  Ark.,  $421.60;  Samuel  Altshuler, 
San  Francisco,  $1,604.56;  E.  C.  Hos- 
ner,  Lone  Pine,  Cal.,  $744;  Triangle 
Mining  Co.,  Salt  Lake  City,  $1,590.63; 
E.  H.  Bartholf,  Colfax,  Cal.,  $1,222.87. 

As  to  the  Rich  claim,  the  former 
commission  disagreed.  A  majority 
recommendation,  signed  by  Commis- 
sioners Moore  and  Pomeroy,  recom- 
mended disallowance,  but  Senator 
Shafroth's  minority  report  recom- 
mended an  award  of  $3,461.27.  John 
Briar,  the  assistant  commissioner  who 
wrote  the  opinion  on  which  the  $10,- 
605.52  recommendation  is  based, 
states  that  the  claimants  "had  to  deal 
with  excessive  water  and  caving 
which  retarded  their  progress  toward 
production.  The  end  of  the  war  came 
without  any  contribution  of  ore  to 
war  needs,  but  in  mining  unfavorable 
conditions  often  are  met  which  pre- 
vent the  operator  from  accomplishing 
what  he   confidently  set  out  to  do." 

In  recommending  the  award  to  Mr. 
Hosner,  Mr.  Briar  states:  "This 
miner  made  an  honest  effort  to  aid 
the  Government.  His  responses  to  the 
interrogations  of  Commissioner  Moore 
make  a  most  favorable  impression 
and,  in  my  opinion,  place  him  in  that 
class  which  the  act  seeks  to  reach." 

The  disallowances  during  the  week 
ended  Aug.  19  were  as  follows:  Miller, 
Nichols  &  Nichols,  Medford,  Ore.,  not 
within  the  act;  Matt  Cronon,  Gold 
Hill,  Utah,  not  within  the  act;  A.  J. 
Schmidt,  Oakland,  Cal.,  not  within  the 
act;  also  F.  A.  Lawson,  San  Francisco. 

Coal  Operators  Expected  to  Sign 
Cleveland  Agreement 

Situation   Described   as   a   Truce — Gov- 
ernment Officials  Able  to  Crystal- 
lize Public  Opinion 

A  truce,  with  both  of  the  contestants 
retaining  their  arms  and  preparing  for 
a  resumption  of  hostilities  on  a  larger 
scale,  describes  the  situation  in  the  coal 
industry.  It  is  an  opinion  in  Washing- 
ton— almost  unanimously  held — that  all 
the  operators  eventually  will  accept  the 
Cleveland  agreement.  So  far  as  Gov- 
ernment officials  are  concerned,  they 
will  have  little  patience  with  any  other 
course.  Their  position  is  that  the  pub- 
lic's need  of  coal  is  more  important  at 
this  time  than  any  issue  involved  in 
the  strike.  The  viewpoint  of  Govern- 
ment officials  and  members  of  the  Con- 
gressional bodies  is  important,  not  so 
much  from  any  law  the  Government 
can  invoke,  but  from  the  fact  that  they 
are  assured  complete  publicity  for  their 
opinions  on  this  subject  and  in  that 
way  can  crystallize  public  opinion. 


386 


Engineering  and  Mining  Journal-Press 


Vol.  114,  No.  9 


News  by  Mining  Districts 


London  Letter 

East      Rand      Proprietary      Announces 

Discorery    of    Good    Ore — Other 

Finds    Made   Elsewhere 

By  W.  A.  Doman 

London,  Aug.  11. — Truly  the  Wit- 
watersrand  is  a  remarkable  gold  field. 
For  some  years  now  waves  of  pessimism 
have  swept  over  it;  it  was  played  out; 
there  was  nothing  to  go  for  or  to  expect 
in  the  case  of  the  older  mines,  and 
the  future  depended  upon  the  Far 
Eastern  wing.  Now  a  few  rays  of  light 
are  said  to  be  piercing  the  gloom,  and 
here  and  there  hopes  have  risen  to  a 
remarkable  degree.  It  would  almost 
appear  as  though  Hugh  F.  Harriott, 
the  late  consulting  engineer  to  the 
Central  Mining  &  Investment  Cor- 
poration, and  an  expert  who  knows 
Rand  working  conditions  throughout 
the  length  and  breadth  of  the  field, 
would  prove  to  have  had  a  good  deal  of 
right  and  foresight  on  his  side.  For 
his  presidential  address  to  the  members 
of  the  Institution  of  Mining  and  Metal- 
lurgy some  years  ago,  he  took  the  sub- 
ject of  deep  mining  on  the  Rand. 
Optimistic  he  was  called,  and  he  has 
not  "got  home,"  but  good  developments 
at  depth  on  various  properties  have 
recently  been  reported.  I  have  already 
mentioned  the  Robinson  Deep.  A  few 
days  ago  a  cable  dispatch  was  received 
from  the  East  Rand  Proprietary  Mines 
announcing  that  ore  of  exceptional 
grade  had  been  found  in  the  lower  levels 
of  the  Driefontein  &  Comet  sections  of 
the  property.  At  the  time  of  writing 
extent  and  values  are  not  known.  It 
is  not  the  practice  of  the  management, 
however,  to  cable  the  details  concern- 
ing insignificant  matters  and  so  hopes 
thus  raised  have  led  to  purchases  of 
the  shares,  which  are  higher  than  they 
have  been  for  very  many  months  past. 
As  a  matter  of  interest  it  may  be  men- 
tioned that  ore  of  high  gold  content  is 
urgently  needed  to  keep  the  company 
on  its  financial  legs.  It  is  somewhat 
of  a  disappointment  to  learn  that  the 
cost  of  treating  119,000  tons  of  ore  in 
July  absorbed  £130,000  out  of  a  total 
..f  i'i:;7,900  realized  for  30,559  oz.  of 
fine  gold  sold  at  £4  10s.  3d.  net,  leaving 
a  working  profit  of  only  £7,937.  As 
is  the  case  with  other  companies  the 
mine  could  not  be  worked  at  any  profit 
at  the  existing  level  of  expenditure  if 
there  were  no  "premium"  on  the  dis- 
posal of  the  gold. 

The  Witwatersrand  Deep  is  also  in 
tern  part  of  the  Hand,  and  very 
good  values  have  lately  been  opened 
up  in  this  mine.  It  is  not  easy  to  find 
out  who  runs  the  company,  bat  a  sug- 
haa  been  made  that  Sir  Abe 
Bailey  is  not  unconnected  with  its 
recent  finance.  Stanley  Edwards,  who 
took  the  Gaika  from  the  Gold  I 
South  Africa  stable,  thinks  rather  well 
'.f  \V  '  .'..it.  r  rand   Deep. 

In  the  outside  districts  of  the  Trans- 
vaal as  well  as  on  the  Rand  itself  dla- 
roveries   are  being  made.     The  Trans- 


vaal Gold  Mining  Estates  at  Lydenburg 
announces  that  at  its  Standsdrift  mine 
high-grade  ore  has  been  exposed  on  the 
fourth  level  at  the  intersection  of  the 
reef  with  the  extension  of  the  "blow." 
As  with  the  East  Rand  Proprietary 
Mines,  insufficient  work  has  yet  been 
done  to  prove  extent  and  value.  At 
Rustenberg  again  good  finds  are  re- 
ported, but  generally  speaking  there  is 
nothing  but  a  whetting  of  the  appetite 
at  present. 

Johannesburg  Letter 

Electrolytic  Zinc  Plant  in  View  at 

Rhodesia  Broken  Hill 

By  John  Watson 

Johannesburg,  July  11 — The  Trans- 
vaal gold  output  for  June  was  declared 
yesterday  by  the  Chamber  of  Mines  as 
675,697  fine  oz.,  being  an  increase  of 
45,911  oz.  over  the  May  return.  The 
value  for  June  was  £3,125,099  (at 
£4-12-6  per  fine  ounce),  showing  an  in- 
crease of  £226,083.  The  June  price  was 
6d.  per  fine  ounce  higher  than  the  May 
figure.  The  most  notable  increases  are 
from  Modder  B,  5,116  oz.;  New  Modder, 
4,560  oz.  increase;  Randfontein  Central, 
4,142;  Crown  Mines,  3,389,  and  E.  R. 
P.  M.  2,616  oz.  increase.  The  returns  of 
native  labor  on  the  gold  mines  show 
170,464  employed  in  June,  against 
155,425  in  May. 

From  the  Broken  Hill  mine,  in  north- 
western Rhodesia,  an  extension  of  the 
orebody  in  the  eastern  section  is  re- 
ported. Engineers  there  are  investigat- 
ing a  hydro-electric  scheme  for  generat- 
ing power  from  the  Nulunguski  and 
Wusenfwa  Rivers  for  a  large  elec- 
trolytic zinc  plant.  Experiment  on  a 
leaching  process  with  a  small  plant  has 
produced  50  lb.  of  zinc  per  day.  A 
company  in  that  district  is  making  large 
quantities  of  high-grade  lead  and  has 
proved  occurrences  of  vanadium. 

A  river-digger  in  the  Douglas  dis- 
trict, near  Kimberley,  recently  found  an 
amber-colored  diamond  of  93  carats. 

The  prospectus  of  a  new  mineral  ven- 
ture, the  African  Exploitation  Co.,  Ltd., 
has  just  been  issued.  The  directors  are 
Timothy  Sleith,  a  well-known  merchant 
in  S.  W.  Africa;  T.  J.  Carlisle,  late 
inspector  of  farms  to  the  Land  Bank, 
and  Colonel  M.  J.  de  Jager,  of  Wind- 
hoek, chairman  of  the  Land  Board.  The 
vendors  are  the  S.  W.  African  Mining 
and  Exploration  Syndicate  of  Windhoek. 
The  company  states  in  its  prospectus 
that  it  is  interested  in  a  large  number 
of  gold-bearing  claims.  One  property, 
which  it  is  intended  to  exploit  imme- 
diately gave  assays  from  1'.'  dwt,  to 
9]    dwt.   gold    pel   ton,     The  company 

also  hold-    options  over  ilianionilifet'ous 

i  othen  carrying  uranium, 
pitchblende,  coal,  oil,  silver,  tin,  copper, 
'  'I  precious  stones. 

KOKK\ 

I  naanldnko — -The  Oriental  Consoli- 
dated Mining  Co.  obtained  $70.0(10  from 
its  July  cleanup,  compared  with  $78,- 
000   in  June. 


QUEENSLAND 


New  Guinea  Copper  Sells  Railway  and 

Jetty  to  Government — The  State's 

"Mining  on  Private  Land"  Act 

From  Our  Special  Correspondent 

Brisbane,  July  17 — The  New  Guinea 
Copper  Mining  Co.,  formerly  known  as 
the  Laloki,  has  arranged  to  sell  to  the 
Commonwealth  Government  its  jetty 
and  railway  for  £45,000.  For  the  use 
of  these  works  the  company  has  to  pay 
a  rent  equivalent  to  6  per  cent  of  the 
purchase  money  for  twelve  years,  and 
undertake  to  spend  £100,000  on  the 
development  of  its  mine.  The  company 
has  entered  into  an  arrangement  with 
the  British  Metal  Corporation,  of  Lon- 
don, by  which  the  latter  is  to  handle 
its  products.  The  latter  company  was 
formed  in  1918  with  a  capital  of 
£5,000,000  in  £10  shares  to  support  and 
sustain  the  general  trade  of  the  United 
Kingdom  in  non-ferrous  metals;  to  ob- 
tain for  British  manufacturers  the  raw 
materials  needed  for  their  trade;  to 
afford  the  credits  required  by  users  of 
metals  and  ores;  to  assist  producers, 
and  to  develop  and  extend  the  mineral 
and  metal  production  of  the  empire. 

The  New  Guinea  company,  in  order 
to  provide  for  its  scheme  of  develop- 
ment, proposes  to  increase  its  author- 
ized capital  to  £500,000,  and  an  arrange- 
ment has  been  entered  into  with  Messrs. 
E.  L.  and  C.  Baillieu  to  underwrite  an 
issue  of  £125,000  of  10  per  cent  cumula- 
tive preference  shares.  The  money  is 
to  be  used  to  carry  out  the  erection  of 
a  smelter  and  other  plant  of  the  com- 
pany's mines  at  Laloki.  The  whole 
project  has  been  reported  upon  by  Eric 
Huntly,  general  manager,  who  calcu- 
lates that  £78,000  will  be  needed  to  get 
the  company  into  good  condition.  He 
estimates  that  in  the  Laloki  mine  there 
is  240,000  tons  of  ore  containing  4} 
per  cent  copper  and  2i  dwt.  gold,  and 
in  the  Dubuna  mine  45,000  tons  of  ore 
containing  5  per  cent  copper  and  21  dwt. 
gold.  He  suggests  the  erection  of  a 
smelting  and  converting  plant  at  Boot- 
less Inlet  to  treat  6,000  tons  of  ore  a 
month.  Costs  he  puts  down  at  £40  to 
£15  per  ton  gross,  and  the  profit  is  esti- 
mated at  the  difference  between  this 
cost  and  the  price  for  electrolytic  cop- 
per. He  estimates  that  by  treating 
200  tons  of  41  per  cent  copper  and  21 
dwt.  gold  per  ton,  he  will  extract  81 
tons  copper  and  26  oz.  gold  a  day.  The 
outlay  on  the  works  and  on  equipment 
1  v  to  get  the  plant  in  going 
order  is  £78,000.  Mr.  Huntly  considers 
that,  owing  to  the  ease  with  which  the 
ore  can  he  won  and  its  smelting  qual- 
I  an  "produce  copper  at  a  price 
Comparable  with  the  cheapest  average 
costs  in  the  world." 

In  the  Engineering  and  Mining  Jour- 
M.n.h  86,  p.  502,  it  is  stated 
tli.it  di  ,ii  inn  was  being  held  in  Wash- 
ington as  to  the  advisability  of  legisla- 
tion which  will  allow  prospecting  under 
certain  conditions  in  the  Eastern  states. 
While,  of  course,  the  mining  conditions 
in   the   east   of  the   United   States  are 
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very  different  to  what  they  are  in  the 
sparsely  populated  regions  of  Queens- 
land, it  may  be  of  interest  to  residents 
of  that  part  of  the  United  States  to 
know  that  this  state  has  had  a  Mining 
on  Private  Land  Act  in  operation  for 
the  last  thirteen  years,  and  that  almost 
nothing  has  resulted  from  it.  One  rea- 
son for  passing  such  a  measure  was 
that  it  would  force  certain  owners  of 
freehold  land  where  minerals  were 
known  to  exist,  but  where  no  effort 
was  being  made  to  exploit  them,  either 
to  work  these  properties  themselves  or 
allow  others  to  come  in  and  do  so,  but 
not  one  instance  can  be  pointed  to 
where  this  effect  has  been  secured.  A 
case  in  view  at  the  time  was  that  of  the 
Australian  copper  mine,  near  Cloncurry, 
owned  by  the  Mount  Elliott  company, 
but  the  reason  why  that  was  not  being 
worked  was  because  the  company  could 
at  that  time  obtain  all  the  ore  it  wanted 
from  mines  nearer  to  its  smelters,  and 
as  soon  as  the  occasion  arose  started 
to  open  up  the  Australian. 

When  silver-lead  ore  was  discovered 
on  a  building  allotment  at  Indooroopilly, 
a  suburb  of  Brisbane,  scores  of  licenses 
to  mine  on  private  property  not  only 
adjacent  to  the  orginal  find  but  miles 
away  were  taken  out.  In  some  cases 
shafts  were  sunk,  but  in  the  majority 
of  instances  the  rights  over  the  prop- 
erties were  simply  held  for  speculative 
purposes,  while  in  others  they  were 
acquired  as  a  lever  to  levy  blackmail. 
In  one  case  an  elderly  man,  who  had 
inherited  from  his  father  not  only  a 
large  property  but  the  ideas  of  a  Brit- 
isher that  a  man's  freehold  was  his 
own  to  do  what  he  liked  with,  was  so 
perturbed  over  the  invasion  of  his  land 
by  strangers  that  he  worried  himself 
into  a  serious  illness.  Under  the  Queen- 
land  law,  silver  occurring  on  private 
land  is  the  property  of  the  Crown,  while 
lead  belongs  to  the  owner,  which  means 
that  the  holder  of  a  license  from  the 
Crown  is  entitled  to  take  any  silver  he 
may  find  on  other  people's  land,  but 
must  not  touch  the  lead.  In  the  In- 
dooroopilly areas,  as  in  most  other 
places  in  Queensland,  the  silver  and  the 
lead  were  found  in  the  same  ore.  When 
the  original  discovery  was  made  the 
owner,  finding  the  vein  of  ore  followed 
was  going  toward  his  neighbor's  land, 
got  a  license  to  mine  under  the  latter, 
but  the  neighbor  threatened  that  if  he 
touched  his  lead  there  would  be  trouble. 
Unfortunately  for  the  lawyers,  an 
amalgamation   settled  the  difficulty. 

Activity  prevails  on  the  Mount 
Coolon  gold  field,  situated  about  150 
miles  northerly  from  Clermont,  between 
the  latter  region  and  the  old  Ravens- 
wood  gold  field,  in  the  north  of  Queens- 
land. The  Native  Bear,  the  chief  mine 
on  the  field,  operated  profitably  last 
year,  and  lately  has  been  engaged  in 
greatly  improving  its  mining  and  treat- 
ment facilities.  It  is  now  working  at 
a  depth  of  100  ft.  Among  other  mines 
operating  on  this  field,  the  Sydney, 
worked  by  tributers,  recently  cleaned 
up  136  oz.  of  gold  and  a  few  tons  of 
sand  worth  from  £7  to  £8  per  ton  from 
100  tons  of  ore. 


ONTARIO 

Dome   Establishing   Position    as   High- 

Grade  Mine — Argonaut  to  Defer 

Building  Mill 

Cobalt — During  July  the  Nipissing 
mined  ore  of  an  estimated  net  value  of 
$191,138,  and  shipped  bullion  and  resi- 
dues of  an  estimated  net  value  of 
$141,927.  The  high-grade  plant  treated 
1,705  tons  and  the  refinery  shipped 
152,231  fine  ounces  of  bullion.  Under- 
ground development  during  the  month 
was  favorable.  On  the  third  level  of 
the  63  shaft  drifting  has  proved  a 
2-in.  vein,  assaying  2,575  oz.,  for  a 
length  of  295  ft. 

During  the  week  ended  Aug.  11,  the 
Nipissing  shipped  nine  cars,  contain- 
ing 714,000  lb.  and  the  Mining  Cor- 
poration six  cars  containing  408,000  lb. 
All  the  shipments  consisted  of  residues, 
and  are  the  heaviest  that  have  been 
made  for  a  long  while. 

The  Colonial,  recently  taken  over  by 
American  interests,  is  being  turned 
over  to  a  new  company  called  the 
Mageno  Mines,  Ltd. 

Kirkland  Lake — Within  a  few  days 
the  Kirkland  Gold  will  cut  the  main 
vein  at  a  depth  of  1,000  ft.,  which  will 
be  the  deepest  level  in  the  camp.  On 
the  900  ft.  level  a  new  oreshoot  has 
been  drifted  on  for  50  ft.,  and  shows 
satisfactory  values. 

The  Moffat-Hall,  which  recently  in- 
creased its  capital  from  $3,000,000  to 
$5,000,000,  expects  to  resume  opera- 
tions soon.  The  company  now  con- 
trols 600  acres. 

The  Nipissing  is  diamond  drilling  the 
Stellar  claim,  which  is  close  to  the 
Tough-Oakes. 

It  is  understood  that  the  Argonaut 
will  not  proceed  with  the  proposed  mill 
construction.  The  treatment  of  the  ore 
is  more  difficult  than  at  first  antici- 
pated, and  a  new  flow  sheet  may  be 
necessary. 

An  encouraging  discovery  has  been 
made  on  the  Lightning  River  property. 
The  vein  is  14  ft.  wide  and  shows  ex- 
tensive  mineralization. 

The  shaft  of  the  Bidgood  will  reach 
600  ft.  in  a  short  time,  where  a  level 
will  be  opened  to  develop  the  vein 
found  at  400  ft. 

The  old  directors  were  re-elected  at 
a  recent  shareholders  meeting  of  the 
Lake  Shore. 

A  mining  plant  has  been  installed  on 
the  Queen-Lebel,  and  underground  work 
is  to  be  resumed. 

Porcupine — A  meeting  of  the  La 
Palme  shareholders  has  been  called 
to  ratify  the  proposal  to  sell  the  com- 
pany's assets  to  the  Ontario  National 
Development  Corporation  Ltd.,  a 
$5,000,000  company,  of  which  La  Palme 
shareholders  will  receive  1,000,000 
shares. 

The  Hollinger  statement  for  the  six 
months  ended  June  30  shows  that  there 
was  milled  665,115  tons,  from  which 
was  recovered  a  total  of  $5,669,555, 
and  a  net  profit  was  realized  of 
$3,034,966.  The  average  tonnage  per 
day  was  3,959;  the  average  value  of 
the    ore    was    $8.82,    and    the   average 


cost  $4.42.  Profits  were  somewhat  less 
than  for  the  preceeding  six  months,  on 
account  of  the  drop  in  the  grade  of  the 
ore  without  a  corresponding  decrease 
in  costs.  It  is  understood,  however, 
that  costs  are  now  below  $4,  and  the 
tonnage  is  running  nearly  4,500  tons  a 
day.  Since  the  commencement  of  oper- 
ations the  Hollinger's  gross  income 
totals  $56,000,000;  net  profits  $29,000,- 
000  and  dividends  $18,000,000.  The 
president  of  the  company  has  announced 
that  arrangements  are  being  made 
which  will  permit  the  company  to  de- 
velop its  own  hydro-electric  power.  He 
also  states  definitely  that  the  dividend 
will  be  increased  in  the  near  future. 

The  outstanding  feature  of  the  Por- 
cupine camp  is  the  position  which  the 
Dome  is  establishing.  The  company 
has  discovered  what  is  practically  a 
new  line  below  the  seventh  level,  with 
a  much  higher  grade  of  ore,  and  it 
looks  as  if  this  property,  which  was 
considered  low  grade,  will  be  the  high- 
est-grade mine  in  the  Porcupine  camp. 
During  July  the  production  amounted 
to  $335,254  from  1,030  tons,  or  an 
average  recovery  of  $10.50  a  ton.  Dur- 
ing the  first  nine  days  of  August  re- 
covery was  $22,000  ahead  of  the  cor- 
responding period  in  July,  and  some  of 
the  ore  has  been  so  high  in  grade  that 
the  company  found  it  necessary  to 
sort  it  underground. 

BRITISH  COLUMBIA 

R.  H.  Stewart  Acquires  Ruth-Hope  Mine 
— Silversmith  Board  Re-elected 

Sandon — The  Ruth-Hope  mine  has  re- 
cently been  acquired  by  R.  H.  Stewart, 
former  general  manager  of  the  Con- 
solidated Mining  &  Smelting  Co.  Asso- 
ciated with  Mr.  Stewart  is  R.  S.  Lennie, 
an  attorney  of  Vancouver,  B.  C,  and 
others.  The  mine  was  owned  by  Eng- 
lish interests  represented  by  George  H. 
Alexander  and  associates,  of  London. 
The  Ruth  mines  has  produced  $500,000 
to  the  third  level,  and  $100,000  has  been 
mined  from  the  surface  workings  of 
the  Hope.  The  consideration  has  not 
been  made  public. 

The  Silversmith  has  re-elected  the  old 
board  of  directors.  Election  of  officers 
was  held  in  Spokane,  Aug.  14.  During 
the  month  the  mine  shipped  100  tons 
of  crude  ore,  400  tons  of  lead  concen- 
trate and  300  tons  of  zinc  concentrate. 
Stoping  from  the  500  to  the  1,100  levels 
is  being  carried  on. 

Paulson  —  The  Molly  Gibson  mine, 
near  Paulson,  has  recently  opened  a 
ledge  8  ft.  wide  on  its  property.  An 
assay  across  the  face,  as  reported  by 
F.  H.  Jacobson,  a  director,  gave  returns 
of  $59  per  ton  in  gold.  The  strike  was 
made  in  the  upper  tunnel,  and  this 
ledge  had  not  been  encountered  before 
in  any  of  the  workings. 

Victoria — George  A.  Young,  govern- 
ment road  superintendent,  says  that 
good  progress  is  being  made  in  opening 
up  the  mining  district  of  Portland 
Canal.  A  branch  of  the  Premier  mine 
road  is  being  built  to  the  Big  Mis- 
souri, a  distance  of  six  miles,  and  will 
be    in   condition    for    ore   haulage    this 
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year.  The  Bear-Naas  River  trail  is 
being  put  in  good  condition.  This  runs 
into  Meziaden  Lake,  a  distance  of  forty 
miles  from  Stewart,  and  will  facilitate 
access  to  many  mining-  prospects. 

Vancouver— A.  G.  Henderson,  W.  T. 
Campbell,  and  William  Hunt,  of  Van- 
couver, B.  C,  are  planning  the  exploita- 
tion of  large  deposits  of  kaolin  in  the 
Cariboo.  The  establishment  of  a  fine 
pottery  and  tile  industry  is  proposed. 
The  clay  is  pure  white,  and  government 
analyses  show  it  to  be  of  excellent 
quality.  A  test  made  at  the  govern- 
"ment  laboratory,  Ottawa,  produced  a 
hard,  white,  non-absorbent  tile  which 
takes  a  good  glaze  and  is  pronounced 
equal  or  superior  to  any  imported  to 
this  country  from  England. 

Manifests  of  vessels  leaving  Van- 
couver for  the  Orient  and  Europe  indi- 
cate that  there  has  been  a  marked 
growth  in  the  movement  of  spelter 
through  the  Port  of  Vancouver  in  recent 
months.  At  the  close  of  the  war  it  was 
estimated  that  there  was  20,000  tons 
of  lead  and  zinc  on  hand  in  British 
Columbia  for  which  there  was  no  for- 
eign market.  Japan  first  and  later 
Europe  absorbed  this  supply,  and  the 
demand  has  continued.  Nearly  every 
boat  leaving  for  Japan  carries  a  quan- 
tity of  these  metals,  exports  to  that 
country  amounting  to  about  1,200  tons 
a  month.  Europe  takes  approximately 
one-third  of  that  amount  a  month.  The 
production  of  the  Trail  smelter  runs  to 
about  90  tons  of  zinc  and  150  tons  of 
lead  daily. 

Trail — Ore  shipments  received  at  the 
consolidated  smelter,  Aug.  8  to  14,  in- 
clusive, totaled  6,936  tons,  of  which 
6,324  came  from  company  mines.  The 
other  shippers  were:  Black  Rock,  North- 
port,  Wash.,  101;  California,  Nelson, 
B.  C,  13;  Northport  S.  &  R.  Co.,  North- 
port,  Wash.,  53;  Ottawa,  Slocan  City, 
B.  C,  12;  Paradise,  Lake  Windermere, 
B.  C,  45;  Quilp,  Republic,  Wash.,  159; 
Rosebery  Surprise,  New  Denver,  B.  C, 
84;  Rambler  Lease,  Rambler,  B.  C,  43; 
Silversmith,  Sandon,  B.  C.v  32;  and 
Whitewater,  Retalack,  B.  C,  70. 

Nelson — With  the  long  continued  dry 
weather,  danger  of  fire  to  mining  pro- 
perties throughout  the  Kootenays  in- 
creased greatly  until  the  middle  of 
August.  Rain  throughout  the  distrct 
became  general  at  that  time,  and  in 
many  cases  averted  further  damage.  It 
is  likely  that  no  additional  danger  will 
be  encountered  by  mine  surface  equip- 
ment this  season  from  extension  of 
forest  fires. 

QUEBEC 

Kurkingham    Feldspar   Propert]    Sold 

line  kingham  —  Interest  in  feldspar 
mining  in  the  Lievre  River  dis'  i 
been  aroused  by  the  purchase  of  the 
Buckingham  feldspar  mine,  which  is 
situated  about  thirteen  miles  from  the 
town  of  Buckingham,  by  M  A.  Ma- 
honey  and  George  Rice,  of  Ottawa,  at 
a  price  of  about  $100,000.  Active  work 
is  now  under  way.  Numerous  show- 
ings have  been  found  on  other  lots  in 
the  neighborhood. 


CALIFORNIA 

Gwin    Mine    To    Be    Reopened — Rands- 
burg — Grass   Valley — Marble 
Quarrying 

Special  Correspondence. 

San  Francisco  —  The  Gwin  mine, 
near  Jackson,  is  to  be  reopened  by  the 
California  Gwin  Mining  Co.,  which  has 
filled  articles  of  incorporation  with  the 
county  clerk.  The  property  shut  down 
about  twelve  years  ago,  following  a 
dispute  with  the  water  company;  it 
has  a  record  of  having  mined  1,000,000 
tons  of  ore  for  a  production  of 
$5,500,000. 

The  Randsburg  district  continues  to 
attract  attention  in  consequence  of  the 
output  from  the  California  Rand,  the 
premier  silver  producer  of  California. 
The  Ben  Hur,  Belcher  Extension,  and 
other  companies  are  active,  and  numer- 
ous   corporations    are    developing    ore. 

The  Julia  Ross  mine  and  ranch 
property,  in  the  Newton  district  of  Ne- 
vada County,  has  been  bonded  in  Los 
Angeles  interests.  Development  work 
is  planned,  and  it  is  expected  that  a 
mill  will  be  erected.  The  mine  is  the 
result  of  a  discovery  in  a  field  on  the 
Ross  ranch  two  years  ago.  Several 
shipments  of  ore  have  been  made  to 
the  Selby  smelter.  The  Signal  mine, 
in  the  Deer  Creek  section  of  Nevada 
County,  closed  for  about  two  years, 
has  been  reopened  by  the  owner,  E.  M. 
Taylor.  The  Grass  Valley  district  is 
showing   activity. 

After  four  years  of  preparation,  the 
Morington  Mining  Co.  is  treating  the 
gravel  at  Hartman's  Bar,  in  Butte 
County.  A  dam  has  just  been  com- 
pleted. The  machinery  is  operated  by 
electricity. 

After  lying  idle  for  twenty-five 
years,  the  Pine  Grove  marble  quarry 
near  Jackson  is  being  reopened.  This 
quarry  has  furnished  some  of  the 
finest  marble  seen  in  California,  used 
extensively  in  building  operations  in 
Stockton  and  elsewhere  in  the  state. 
The  rock  was  hauled  to  lone  in  the 
old  days  by  mule  teams,  but  the  ex- 
pense became  prohibitive,  and  the 
quarry  was  shut  down.  Cheaper 
means  of  transportation,  however,  will 
enable  the  owners  to  work  the  quarry 
profitably. 

OREGON 

New   Crosscut   Started   in   Bay   Horse 
Mine;   100-Ton   Mill  To  Be  Built 

Huntington— The  U.  S.  Metals  Co., 
which  is  operating  the  Bay  Hone  Mine, 
10  miles  from  Huntington,  on  the  Snake 
River,  is  starting  a  new  crosscut  to 
develop  the  vein  130  ft.  below  the  No.  2 
level.  The  company  is  shipping  four 
ears  weekly  which  average  $1.-111)  to  the 
cur.  Plana  are  being  laid  to  install  a 
Kill  tun  concentrator.  C.  A.  Magnoy. 
consulting  engineer,  and  D.  C.  Living- 
ston, professor  of  geology  at  the  State 
University  of  Oregon,  are  now  OH  the 
Btudylng  the  geology  of  the 
vicinity,  of  which  very  little  is  known. 
Surface  indications,   however,  show   ore 

the  general   strike  of  the 
for  BOO  ft.  in  width. 


NEVADA 

Coal  and  Rail  Strikes  Hampering  Work 

in  South — White  Caps  Mill  to 

Resume 

Bv  Our  Special  Correspondent. 

Mina — Leasers  on  the  old  Webster 
mine,  at  Grantsville,  fifty-four  miles 
east  of  Mina,  have  shipped  a  carload 
of  concentrate  which  carries  35  to  40 
per  cent  lead  and  about  235  ounces  of 
silver  per  ton.  Mill  capacity  is  50 
tons  of  ore  per  day.  The  mill  consists 
of  a  rock  crusher,  two  five-stamp  bat- 
teries, rod  mill,  and  two  K  &  K  flota- 
tion machines.  Power  is  supplied  by 
gasoline   engines. 

The  West  End  Consolidated  Mining 
Co.  has  shipped  the  second  car  of 
high-grade  ore  from  the  Mabel  mine 
to  the  West  End  mill  at  Tonopah.  The 
shaft  at  the  Mabel  mine  has  been  sunk 
200  ft.  below  the  tunnel  level  and  work 
is  being  done  on  three  levels. 

Divide — The  south  crosscut  on  the 
1,400  level  of  the  Tonopah  Divide  mine 
is  out  380  ft.  from  the  shaft.  On  ac- 
count of  the  irregularity  in  dip  of  the 
vein,  which  has  changed  from  a  steep 
dip  to  the  northeast  on  the  upper 
levels  to  a  steep  dip  to  the  southwest 
on  the  lower  levels,  it  is  impossible  to 
foretell  just  where  it  will  be  cut  on 
the  1,400  level,  but  it  is  expected  to 
show  at  any  time. 

Manhattan — It  is  reported  that  the 
White  Caps  mill,  which  has  been  closed 
for  several  years  because  of  the  in- 
ability of  the  operators  to  solve  the 
metallurgical  problem  of  handling  the 
refractory  ore  then  existing  in  the 
mine,  will  resume  operations  in  Au- 
gust. Underground  work  in  the  White 
Caps  mine  has  been  practically  con- 
tinuous, and  orebodies  developed  which 
can  be  treated  successfully. 

Tonopah — Bullion  shipments  from 
this  district  during  July  totaled  $675,- 
000,  which  is  slightly  above  normal. 
Regular  production  is  being  maintained 
by  the  four  larger  companies  of  the 
district,  the  Belmont.  West  End,  Tono- 
pah Extension,  and  Tonopah  Mining; 
and  in  addition  a  substantial  tonnage 
of  ore  is  being  shipped  regularly  from 
the  Halifax,  Rescue,  Montana,  Mid- 
way, and  North  Star  mines. 

There  is  no  noticeable  effect  on 
operations  in  this  territory  from  the 
coal  and  railroad  strikes,  but  in  the 
southern  part  of  the  state  conditions 
are  becoming  serious  and  are  likely  to 
have  a  marked  effect  on  future  work 
and   production. 

Goodsprings — Morris  P.  Kirk  is  sink- 
ing a  shaft  on  the  Milford  property,  at 
Goodsprings.  A  number  of  smaller 
proper!  ir  air  being  worked  in  the  dis- 
til, t. 

El)  Work  is  being  rushed  on  clean- 
ing up  the  debris  from  the  fire  that 
destroyed  the  mill  of  Nevada 
Consolidated  Copper  Co.  Construction 
a  ei  started  on  the  lirst  unit, 
which  is  to  he  ready  for  operation  early 
pring.  The  steam  shovels  have 
ceased  work  in  the  pits,  but  an  increased 
working  underground  at  Ruth. 
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ARIZONA 

Fuel   Situation   in   State   Assuming 

Serious    Aspect — Increasing 

Force  at  Morenci 

Phoenix — Though  recent  adjustments 
are  expected  to  start  the  Gallup  mines 
again,  the  fuel  situation  in  Arizona  had 
begun  to  assume  a  serious  aspect.  The 
Santa  Fe  strike  was  of  grave  import- 
ance to  the  United  Verde  smelter  at 
Clarkdale  and  the  Extension  smelter  at 
Clemenceau,  as  both  use  powdered 
Gallup  coal  as  reverberatory  fuel,  while 
coke  is  needed  for  the  water  jackets. 
Both  companies  have  large  supplies  of 
fuel  on  hand,  gathered  during  the  slack 
period,  but  began  to  be  pinched  for 
ordinary  supplies  after  the  first  week 
of  the  strike.  Governor  Campbell  has 
been  forming  an  Arizona  Fuel  and  Dis- 
tribution Committee,  on  which  George 
Jay  was  named  as  the  southeastern 
representative.  The  Warren  district  of 
Cochise  County  is  a  large  consumer  of 
coal  and  coke,  and  it  is  said  that  many 
commercial  orders  were  refused  by 
Colorado  and  New  Mexico  producers. 

Morenci— Capt.  J.  P.  Hodgson,  man- 
ager of  the  Phelps-Dodge  Morenci 
branch,  states  that  150  more  miners 
and  muckers  are  to  be  put  at  work  here 
as  soon  as  possible,  to  serve  as  the  nu- 
cleus of  a  larger  organization,  to  do  a 
large  amount  of  development  work  and 
to  get  out  about  700  tons  of  ore  a  day 
for  the  No.  6  mill.  The  men  now  work- 
ing in  the  Coronado  mine  will  be  trans- 
ferred to  Morenci  soon.  Though  the 
plans  for  enlargement  of  the  No.  6  mill 
will  be  ready  next  month,  no  decision 
has  been  reached  concerning  the  work 
to  be  done.  It  is  stated  that  the  copper 
outlook  is  not  considered  bright  enough 
to  warrant  much  expenditure  of  money 
in  the  near  future,  though  it  is  proposed 
eventually  to  spend  about  $8,000,000  in 
a  rehabilitation  of  the  large  piopertyt 
to  the  end  that  copper  shall  be  produced 
at  the  least  possible  cost  and  by  the 
most  effective  modern  methods. 

Douglas — The  Copper  Queen  smelter 
each  month  has  been  handling  concen- 
trates from  Nacozari,  representing 
2,500,000  lb.  of  copper,  about  2,000,000 
lb.  in  concentrates  from  Clifton,  and 
about  5,000,000  lb.  has  been  produced 
from  Bisbee  ores. 

NEW  MEXICO 

Anita    Copper   Co.'s   Mill   Tested 

Special  Correspondence 

Lordsburg  —  Leasers  in  the  No.  1 
shaft  of  the  Bonney  mine  are  shipping 
about  fifty  tons  of  ore  weekly.  Smelter 
returns  on  the  last  car  shipped  by 
Shauber  &  Kurtz  ran  .11  oz.  gold,  5.30 
oz.  silver,  8.20  per  cent  copper.  Sholley 
&  Reynolds  have  contracted  their  min- 
ing on  a  basis  of  $4  per  ton  of  ore, 
smelter  weight,  furnishing  fuse,  pow- 
der, and  hoisting.  They  are  hoisting 
about  eight  tons  of  ore  daily. 

The  new  concentration-flotation  mill 
at  the  Last  Chance  mine  is  turning 
out  an  $1,800  concentrate.  This  will 
probably  be  cut  down  to  about  $800 
with  an  increase  in  extraction. 


The  test  run  of  the  Anita  Copper 
Co.'s  mill  gave  a  65  per  cent  recovery. 
This  will  be  increased  to  about  82  per 
cent  by  making  changes  and  treating 
the  tailing  by  flotation.  A  new  three 
and  one-half  ton  truck  has  been  added 
to  the  equipment,  and  ore  is  being 
hauled  to  the  Southern  Pacific  for 
shipment  to  the  El  Paso  smelter. 
George  Foreman   is   manager. 

UTAH 

Utah  Zinc  Co.'s  Plant  to  Run  at  Full 

Capacity — Utah  Central  to  Build 

Fifty-Mile  Branch 

Park  City — Shipments  for  the  week 
ended  Aug.  12  were:  Ontario,  1,383 
tons;  Silver  King  Coalition,  1,005; 
Park-Utah,  968;  Judge,  Daly,  and  Daly 
West,  483. 

Murray — The  new  plant  of  the  Utah 
Zinc  Co.,  operation  of  which  was 
started  June  15,  will  be  brought  up  to 
its  capacity  of  300  tons  of  zinc  oxide 
monthly  within  a  few  days.  This  com- 
pany, which  was  organized  about  two 
years  ago,  is  backed  by  Utah  men. 
Operation  was  deemed  inadvisable  for 
some  time  after  completion  of  the  com- 
pany's plant,  owing  to  market  condi- 
tions. However,  profitable  operation  is 
now  expected.  Most  of  the  ore  for  the 
plant  is  coming  from  the  Tecoma  mine, 
near  the  Utah-Nevada  line  on  the 
Western  and  Southern  Pacific  railroads, 
and  from  Ely,  Nev. 

Salt  Lake  City— The  Utah  Central 
Railroad  Co.,  which  proposes  to  con- 
struct a  fifty-mile  line  to  the  new  coal 
fields  in  Emery  County,  has  filed  with 
the  Public  Utilities  Commission  of  Utah 
a  copy  of  its  application  with  the  In- 
terstate Commerce  Commission  for  a 
certificate  of  convenience  and  necessity 
to  construct  such  a  line,  asking  the 
commission  to  indicate  its  desire  within 
ten  days  as  to  representation  or  hear- 
ings. The  application  is  signed  by 
James  H.  Mays,  Harry  L.  Gandy,  and 
Thomas  C.  Bradley,  who  represent  the 
Utah  Central  railroad  company,  in 
process  of  organization  under  the  laws 
of  South  Dakota. 

The  application  sets  forth,  among 
other  things,  that  the  proposed  new  line 
will  have  as  its  termini  the  coal  mines 
situated  in  Huntington  and  tributary 
canyons,  and  will  follow  a  general 
northeasterly  direction  through  or  near 
the  towns  of  Huntington,  Desert  Lake, 
and  Cleveland  to  the  town  of  Welling- 
ton on  the  Rio  Grande  Western  R.R. 
and  by  branch  line  from  a  point  on  said 
proposed  line  between  the  towns  of 
Cleveland  and  Wellington,  will  connect 
with  the  Utah  railroad  at  or  near  Utah 
Railroad  Junction,  Utah,  which  will  be 
the  end  of  the  line. 

Eureka — Tintic  shipments"  for  the 
week  ended  Aug.  12  amount  to  147 
cars.  Shippers  were:  Chief  Consoli- 
dated, 40  cars;  Tintic  Standard,  33; 
Colorado,  16;  Iron  Blosson,  14;  Vic- 
toria, 10;  Grand  Central,  9;  Mammoth, 
4;  Centennial-Eureka,  4;  Dragon,  2; 
Bullion  Beck,  2;  and  Tintic  Drain 
Tunnel,  1. 


COLORADO 

Tonopah-Colorado  Leasing  Co.  Takes 
Over  Lombard  Group — Uncle  Sam, 
at  Silverton,  Sold — Suit  Filed 
Against  Eurades  Co. 
Idaho  Springs — The  Tonopah-Colo- 
rado Leasing  Co.  has  taken  over  the 
Lombard  group,  ten  miles  northwest 
of  this  place,  and  under  the  manage- 
ment of  James  Hopkins  has  begun  to 
clean  out  the  old  workings  and  to  get 
the  property  in  condition  for  examina- 
tion and  test  preliminary  to  purchase. 
The  Tonopah  company  is  a  subsidiary 
of  the  Tonopah  Mining  Co.  of  Nevada, 
which  for  several  years  has  been 
operating  placer  properties  in  this 
state  near  Breckenridge,  in  Summit 
County.  The  Lombard  group  com- 
prises a  large  acreage  developed  by  a 
4,000-ft.  tunnel,  and  is  credited  with  a 
production  of  a  million  dollars  and 
more,  consisting  principally  in  lead- 
silver  ores. 

Silverton — The  Uncle  Sam  group, 
locally  known  as  the  Yukon  mine,  has 
been  sold  to  the  Ariadne  Corporation. 
The  combination  of  the  Ariadne  and 
the  Uncle  Sam  group  comprises  one  of 
the  most  important  mining  transfers 
of  the  year,  and  is  said  to  be  the  be- 
ginning of  the  most  extensive  opera- 
tions in  this  section.  The  properties 
are  on  Boulder  mountain  about  two 
miles  from  Silverton.  Operations  are 
in  charge  of  Colonel  A.  A.  Lamont. 

Suit  has  been  filed  in  the  Denver 
District  Court  by  the  receiver  of  the 
Michigan  Avenue  Trust  Co.,  of  Chi- 
cago, to  recover  $153,000  from  the 
Eurades  Mining  Co.,  which  until  July, 
1921,  was  operating  in  Ouray  County, 
Col.  The  suit  originated  from  the 
alleged  embezzlement  of  W.  C.  Spurgin, 
who  was  president  of  the  trust  com- 
pany, as  well  as  the  mining  company, 
and  who,  it  is  alleged,  absconded  with 
$153,000  of  the  bank's  funds.  The 
trust  company  asks  that  the  mining 
property  be  made  over  to  it  for  the 
purpose  of  reimbursing  it  for  the  em- 
bezzlement. 

Alma — The  Lincoln  Consolidated  has 
opened  up  a  3-ft.  vein  of  150-oz.  silver 
ore.  This  is  supposed  to  be  the  con- 
tinuation of  the  famous  Russia  vein 
worked  in  early  days.  This  company 
has  let  a  contract  for  a  number  of 
diamond-drill  holes  to  prospect  a  large 
acreage  of  unproved  territory.  The 
machinery  is  now  on  the  ground  and 
drilling  will  start  in  a  few  days. 

The  Platte  River  Dredging  Co.  is 
operating  its  dredge  near  Fairplay, 
Col.,  to  capacity,  with  satisfactory  re- 
sults. Hydraulic  placers  have  been 
forced  to  suspend  operations,  owing  to 
the  exceedingly  dry  season. 

Oliva — During  July  some  of  the 
larger  companies  have  increased  their 
forces  and  a  MUmber  of  smaller  proper- 
ties have  resumed  operations.  The 
London  Gold  Mines  heads  the  list  of 
shippers,  with  eight  cars  of  high-grade 
gold  ore,  shipped  to  the  Arkansas 
Valley  plant  of  the  A.  S.  &  R.  Co.  at 
Leadville,  Col. 
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MICHIGAN 

The  Copper  Country 

C.    &    H.    Shafts    in    Good    Condition; 

No.  12  Holed  Through— New  Baltic 

Shaft  Near  Objective 

Bi  M.  W.  Youngs 

Houghton— The  Calumet  &  Hecla 
conglomerate  shafts  have  been  re- 
stored to  their  former  good  condition 
and  are  now  in  readiness  to  get  out  as 
large  a  tonnage  as  before  the  shut- 
down in  April  a  year  ago.  Rock  is 
averaging  close  to  40  lb.  to  the  ton, 
much  of  it  coming  from  the  upper 
levels,  where  pillars,  backs  of  stopes, 
and  arches  are  being  removed.  Red 
Jacket  shaft  repairs  have  been  com- 
pleted, but  the  shaft  is  not  yet  in  use 
and  No.  6  will  continue  for  a  time  to 
handle  rock  that  ordinarily  would  be 
raised  through  the  Red  Jacket.  The 
No.  12  shaft,  southern  terminal  of 
the  haulage  tunnel  at  the  eighty- 
first  level  of  the  conglomerate  de- 
partment, has  been  holed  through 
after  many  months  of  work,  a  dis- 
tance of  2,400  ft.,  from  the  eighty- 
first  to  the  fifty-eighth  level.  It  was  a 
considerable  engineering  feat,  the 
point  of  contact  being  practically  at 
the  calculated  junction.  About  600 
ft.  of  the  haulageway  remains  to  be 
driven,  the  total  length  being  8,000  ft. 
Equipment  is  being  installed. 

Rapid  progress  is  being  made  in  the 
sinking  of  the  New  Baltic  shaft  of 
Arcadian  Consolidated.  The  shaft  has 
reached  a  depth  of  1,225  ft.  and  will 
be  sunk  an  additional  50  ft.  It  is  ex- 
pected that  the  objective,  or  the  1,275 
level,  will  be  reached  by  Sept.  1. 

Development  work  is  proceeding  on 
a  small  scale  at  the  Victoria  mine,  in 
Ontonagon  County.  A  drift  west 
from  No.  2  shaft,  at  the  twenty-second 
level,  in  ground  not  previously  ex- 
plored, has  opened  vein  matter  heavily 
charged  with  copper.  Two  drills  are 
at  work  here,  and  the  territory  will 
be  thoroughly  investigated.  The  drift 
at  the  nineteenth  level,  now  in  about 
900  ft.  also  looks  promising.  The 
opening  on  the  twenty-fifth  level,  east, 
is  in  good  ground,  while  the  rock  in 
the  twenty-seventh  level,  east,  is  fair 
and  both  drifts  on  the  twenty-eighth 
level  have  encouraging  values.  It  is 
unlikely  that  Victoria  will  resume  pro- 
duction until  copper  has  reached  a 
higher  price  and  labor  conditions  im- 
prove. In  the  meantime,  however,  de- 
velopment work  will  be  prosecuted  on 
a  small  but  vigorous  scale. 

Ahmeek  is  shipping  1,600  to  1,700 
'  rock  daily  to  the  mill.  This 
is  averaging  close  to  30  lb.  to  the  ton, 
and  with  a  mass  copper  yield  of  ap- 
proximately 150,000  lb.  a  month,  Ah- 
meek's  monthly  output  is  1,400,000  lb., 
refined. 

Since  the  introduction  of  the  bonus 
or  contract  system,  Ahmeek's  labor 
turnover  has  been  small.  There  is  n 
possibility  of  a  further  extension  of 
the  bonus  principle  in  the  Ahmeek  and 
other  mines  of  the  Calumet  &  Hecla 
group. 


Marquette  Range 

Cleveland-Cliffs  Buys   Land  in  Cascade 
District 

Ishpeming  —  The  Cleveland-Cliff.s 
Iron  Co.  has  purchased  from  the  Hei- 
delbach  Estate,  of  New  York,  nine 
forties  of  land  in  the  Cascade  district, 
close  to  Palmer.  It  is  known  that 
there  are  deposits  of  low-grade  iron 
ore  on  the  lands  and  possibilities  of 
finding  bodies  of  higher  grade.  The 
transaction  was  made  through  John 
H.  Quinn,  of  Ishpeming.  The  consid- 
eration is  not  announced. 

Menominee  Range 

Ore   Movements   Hindered  by   Railroad 
Strike 

Iron  River  —  Ore  shipments  were 
held  up  for  several  days  this  week 
when  train  crews  refused  to  take  out 
locomotives  which  they  believed  were 
not  in  condition  for  duty.  After  in- 
spection had  been  made,  the  men 
returned  to  work.  The  rail  strike  has 
interfered  with  the  ore  movement  on 
the  Menominee  and  Gogebic  ranges, 
and  a  few  mines  have  had  to  curtail. 

MINNESOTA 

Mesabi  Range 

Pickands,    Mather    Company    Buys 

Equipment   for   Danube   and 

Bennett  Mines 

Hibbing — A  fire  which  started  re- 
cently in  the  Utica  mine,  operated  by 
the  Pickands,  Mather  Co.,  did  little 
damage.  It  was  finally  located  in  an 
abandoned  portion  of  the  property  and 
was  confined  to  a  small  area.  It  was 
caused  by  spontaneous  combustion. 

The  Mesabi  Cliffs  Iron  Mining  Co. 
is  shipping  from  its  Boeing  open  pit. 

Eveleth — The  Oliver  Iron  Mining 
Co.  is  shipping  some  of  the  ocherous 
variety  of  limonite  ore  from  its  Adams 
open  pit  to  a  paint  manufacturing  com- 
pany in  St.  Louis. 

Aurora — Ore  shipments  from  the 
stockpile  at  the  Mohawk  mine,  a  prop- 
erty of  the  Pickands,  Mather  Co.,  are 
being  made  daily  to  the  docks. 

The  loading  of  the  stockpile  at  the 
Meadow-Fowler  mine  has  been  com- 
pleted by  the  Cleveland-Cliffs  Iron  Co., 
and  practically  all  of  the  company's 
equipment  has  been  removed.  The  lease 
on  this  property  was  relinquished  about 
a  year  ago. 

Marble — The    Pickands,    Mather    Co. 

has    ordered     equipment    for    open-pit 

i    its    Danube   and    Bennett 

lM,      The    order    calls    for    five 

I'. lives  with  21  by  26-in.  cylinders, 

weighing  102  tons  each,  including  the 
tinder.  Thirty-five  Kilbourne  &  Jacobs 
steel  automatic  dump  cars,  of  20  cu. 
yd.  capacity,  have  been  ordered  for 
tripping  operations,  and  in  addition 
two  No.  78  Marion  steam  shovels  with 
31-cu.  yd.  dippen  have  been  ordered 
for  the  Danube  open  pit.  The  work 
in  this  pit  wat  formerly  done  by  con- 
tract, I, lit  under  the  present  plans  the 
operating  oompany  will  conduct  all 
further  work, 


ALABAMA 

Pig-iron  and  Coal  Production  at  High 
Point — Graphite  Operators  Be- 
coming   More   Active 

By  George  Huntington  Clark 

Birmingham  —  Pig-iron  production 
during  the  first  week  in  August  was 
on  a  basis  of  215,000  tons  for  the 
month,  from  twenty-five  active  fur- 
naces, and  may  possibly  go  as  high 
as  225,000  tons  provided  there  is  no 
serious  interference  with  the  necessary 
coal,  coke,  ore,  and  limestone  supplies. 
At  least  two  stacks  now  out  of  blast 
are  in  a  position  to  resume  operations, 
and  may  do  so  soon,  in  the  event  that 
strike  conditions  (with  resultant  car 
shortage),  and  fuel  priority  distribu- 
tion, justify  blowing  in.  As  regards 
the  lack  of  influence  of  these  unfavor- 
able conditions  on  production  in  the 
district  thus  far,  as  limiting  factors,  it 
is  somewhat  remarkable  that  the  pro- 
duction now  indicated  for  August  is  so 
large  when  compared  with  the  total 
July  production  in  the  state,  which  was 
194,300  tons,  and  a  total  output  for 
June  of  189,008  tons.  Yard  stocks  are 
necessarily  on  the  increase  because  of 
lack  of  transportation.  The  present 
coal  production  is  still  around  375,000 
tons  per  week,  notwithstanding  the 
fact  that  the  railroad  strike  is  already 
responsible  for  a  heavy  drop  in  loaded 
car  movements  because  of  disabled 
rolling  stock  and  limited  motive  power. 

As  regards  Alabama's  assistance  in 
relieving  the  existing  national  coal 
shortage,  it  may  be  briefly  stated  that 
whereas  in  January,  1922,  Alabama 
furnished  only  2.2  per  cent  of  the  total 
output  of  the  country,  the  output  of 
the  state  for  the  week  ended  July  29, 
or  375,000  tons,  was  8.8  per  cent  of 
the  total.  Wholly  irrespective  of  con- 
ditions which  may  obtain  in  other  coal 
fields  in  the  immediate  future,  there 
is  now  and  will  remain  for  some  time 
to  come  an  indicated  demand  for  the 
maximum  production  of  which  Alabama 
is  capable,  approximately  100,000  tons 
per  day,  which  is  double  the  normal 
production   of  the   state. 

In  the  Alabama  graphite  field,  some 
relatively  unimportant  but  encouraging 
activity  has  been  noted,  which  is  due 
to   unproved   market   conditions. 

The  plant  of  the  Pocahontus  Graphite 
Co.,  a  subsidary  of  the  Dixie  Graphite 
Co.,  has  been  in  regular  operation  for 
more  than  a  month,  with  a  mill  rec- 
ord estimated  at  150  tons  per  day, 
turning  out  a  product  standardized 
on  ten  recent  shipments  at  90.030 
per  i  ml  graphitic  carbon  made  by 
Mineral.  Separation  flotation.  This 
plant  is  near  Ashland,  in  Clay  County. 

The  Ceylon  plant,  near  Goodwator, 
in  Coosa  County,  has  been  undergoing 
necessary  repairs  following  recent  in- 
activity and  is  either  already  in  opera- 
tion or  will  be  soon.  This  is  also  true 
of  the  Tabor  graphite  mill,  in  Chilton 
County,  where  by  reason  of  low  iron 
((intent  in  the  ore,  the  electrostatic 
method  of  reduction  has  long  been  in 
successful   use. 
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Daily  Prices  of  Metals 


Copper.  N.  Y., 

Tin 

Lead 

Zino 

Aug. 

Electrolytic 

99  Per  Cent 

Strait* 

N.Y. 

St-L. 

8t.L. 

17 

13.75 

32.375 

32.75 

5.75@5.85 

5.55 

6.15@6.20 

18 

13.75 

32.25 

32  75 

5.75@5.90 

5  55 

6.15@6.20 

19 

13.75 

32.25 

32.75 

5.75@5.90 

5.55 

6.20 

21 

13.725 

32.25 

32.625 

5.90 

5.55@5.60 

6.20@6.25 

22 

13.725 

32.25 

32.50 

5.90@5.95 

5.55@5.625 

6.20@6.25 

23 

13.725 

32.25 

32.50 

5.90@5.95  ,5.55@5.625 

6.25 

•These  prices  correspond  to  the  following  quotations  for  copper  delivered:  Aug.  17, 
18,  19,  14c;  Aug.  21,   --.   23.   13.975c. 

The  above  quotations  are  our  appraisal  of  the  average  of  the  major  markets  based 
generally  on  sales  as  made  and  reported  by  producers  and  agencies,  and  represent  to 
the  best  of  our  judgment  the  prevailing  values  of  the  metals  for  deliveries  constituting 
the  major  markets,  reduced  to  the  basis  of  New  York  cash,  except  where  St.  Louis 
Is  the  normal  basing  point,  or  as  otherwise  noted.  All  prices  are  In  cents  per  pound. 
Copper  is  commonly  sold  "delivered,"  which  means  that  the  seller  pays  the  freight  from 
the  refinery  to  the  buyer's  destination. 

Quotations  for  copper  are  for  ordinary  forms  of  wire  bars,  ingot  bars  and  cakes. 
For  ingots  an  extra  of  0.05o.  per  lb,  is  charged  and  there  are  other  extras  for  other 
shapes.     Cathodes  are  sold  at  a  discount  of  0.125c.  per  lb. 

Quotations  for  zinc  are  for  ordinary  Prime  Western  brands.  Tin  is  quoted  on  the 
basis  ot  spot  American  tin,  99  per  cent  grade,  and  spot  Straits  tin.  Quotations  for  lead 
reflect  prices  obtained  for  common  lead,  and  do  not  include  grades  on  which  a  premium 
mi  asked. 


London 


Copper 

Lead 

Aug. 

Standard 

Eleetro- 
lytie 

Spot      |       3M 

Spot 

3M 

Spot 

3M 

Spot 

3M 

17 
18 
21 
22 
23 

64 
63J 

63! 
63} 
63} 

64J 

64 
63$ 
63| 
63} 

70 
70 
69| 
69! 
69} 

161} 
161| 
161i 
160} 
160} 

161| 
161f 
161} 
160| 
160} 

24| 
24f 
24! 
24| 
24f 

23} 

24 

231 

23! 

23} 

311 
31} 
31} 
31} 
31} 

30| 
30! 
30| 
30| 
30f 

The  above  table  gives  the  closing  quotations  on  the  London  Metal   Exchange.     All 
prices  in  pounds  sterling  per  ton  of  2,240  lb. 


Silver  and  Sterling  Exchange 


Sterling 
Exchange 
"Cheeks" 

Silver 

Aug. 

21 
22 
23 

Sterling 
Exchange 
"Checka" 

Silver 

Aug. 

New  York 

Domestic 

Origin 

New  York 
Foreign 
Origin 

London 

New  York 

Domeatio 

Origin 

New  York 
Foreign 
Origin 

London 

17 

18 

19 

4.47J 
4.48 
4.47! 

99| 
99f 
99| 

69} 
69| 

69} 

34} 
34! 

34! 

4.48 

4.47} 

4.47 

99| 

991 
99i 

69| 
69} 
69} 

35 

34| 

34! 

New  York  quotations  are  as  reported  by  Handy  &  Harman  and  are  in  cents  per 
troy  ounce  of  bar  silver,  999  fine.  London  quotations  are  in  pence  per  troy  ounce  of 
sterling  silver,  925  fine.  Sterling  quotations  represent  the  demand  market  in  the  fore- 
noon.    Cables  command  one-quarter  of  a  cent  premium.   . 


Metal  Markets 

New  York,  Aug.  23,  1922 

Settlement  of  the  railway  shopmen's 
strike  and  the  coal  strike  seems  much 
farther  away  than  it  did  last  week,  and 
these  unsettled  conditions  have  of 
of  course  had  a  bad  effect  on  all  busi- 
ness, including  trade  in  the  metals. 
Sales  have  been  of  fair  volume  never- 
theless, and  little  metal  of  any  kind  is 
being  forced  on  the  market  at  any 
price  that  it  will  bring.  Fundamental 
conditions  continue  to  improve,  as 
indicated  by  the  new  high  levels 
reached  by  the  stock  market  in  the 
last  week. 


Copper 

The  14c.  price  for  delivered  copper  is 
not  quite  so  firm  as  it  was  last  week, 
though  most  of  the  business  has  been 
done  at  that  figure.  Some  producers 
report  very  satisfactory  sales  at  a  uni- 
form price  of  14c.  delivered.  Others 
have  cut  the  price  to  13.95  and  13.90c. 
where  the  freight  to  the  consumer  was 
less  than  25  points.  Then  too,  several 
million  pounds  have  been  sold  at 
13.875c.  delivered,  and  large  tonnages 
for  delivery  many  months  in  the  future 
have  been  offered  at  a  marked  conces- 
sion even  from  this  low  price  without 
attracting    a    purchaser.      Copper    for 


delivery  throughout  the  remainder  of 
the  year  could  probably  be  obtained 
today  for  13.875c.  delivered  if  the  in- 
tending buyer  should  thoroughly  cpmb 
the  market,  though  most  producers  are 
still  on  the  14c.  basis.  Most  of  the 
inquiries  are  for  October-November 
delivery,  with  September  and  Decem- 
ber in  lesser,  though  about  equal, 
demand.  Buying  is  well  distributed 
among  the  usual  consuming  trade. 
Practically  no  re-sale  copper  is  being 
offered. 

Export  demand  has  been  more  quiet 
than  usual,  the  general  price  level 
being  slightly  less  than  14c.  f.a.s. 

Lead 

On  Monday,  Aug.  21,  the  American 
Smelting  &  Refining  Co.  increased  its 
official  contract  price  for  lead  from 
5.75  to  5.90c,  New  York. 

Last  Thursday,  Friday  and  Saturday 
practically  no  lead  was  to  be  obtained 
on  the  New  York  market  at  the  price 
quoted  by  the  leading  interest,  most  of 
the  outside  sales  being  made  at  5.875@ 
E.90c.  This  condition  led  the  Smelting 
company  to  raise  the  price  over  the 
week-end,  but  even  at  the  current  level, 
the  offerings  are  decidedly  light,  with 
all  the  anxiety  on  the  part  of  the  con- 
sumers. Quotations  are  being  made  as 
high  as  6.05c.  today,  but  we  have  heard 
of  no  sales  by  producers  at  that  level. 
However,  two  or  three  hundred  tons 
have  been  sold  at  6c.  in  the  last  two  or 
three  days,  and  for  October  delivery 
this  price  represents  about  the  lowest 
level  at  which  the  metal  could  be 
booked.  Sales  in  general  were  light 
before  the  price  advance,  but  have  been 
in  somewhat  larger  volume  since  then. 

The  St.  Louis  market  has  been  satis- 
factory, though  the  price  did  not  ad- 
vance proportionately  to  that  in  New 
York.  All  week,  including  today, 
chemical  lead  has  been  offered  at  5.55c, 
though  some  sellers  are  quoting  up  to 
5.65c  and  sales  have  actually  been 
made  as  high  as  5.70c.  The  higher 
prices,  however,  generally  cover  de- 
silverized lead. 

Zinc 

The  market  has  been  stronger  and 
prices  have  recovered  from  the  slight 
reaction  which  occurred  last  week, 
though  sales  have  been  light.  Last 
Thursday  zinc  could  have  been  bought 
for  6.15c.  from  at  least  one  producer, 
although  6.175c.  was  paid.  Since  then 
the  price  has  risen  gradually,  and  today 
the  general  holding  level  is  6.25c.  The 
statistical  position  of  zinc  is  so  satis- 
factory from  the  producers'  standpoint, 
and  production  is  so  handicapped  by 
labor  and  fuel  troubles,  that  producers 
are    generally    not    at    all    anxious    to 
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press  their  metal  for  sale  and  are 
frankly  anticipating  a  better  market. 
High-grade  zinc  business  is  excellent, 
and  that  grade  of  metal  was  sold  for 
7@7.25c.  during  the  week  with  a 
freight  allowance  of  30c.  per  100  lb. 
The  price  of  Prime  Western  in  New 
York  continues  at  35  points  above  the 
St.   Louis  market. 

Tin 

The  tin  market  has  been  quiet  all 
week  until  yesterday,  when  a  slight 
decline,  emanating  from  London, 
aroused  some  of  the  dealers  to  buy. 
The  99  per  cent  grade  continues  very 
scarce,  with  a  marked  price  differential 
between  various  brands.  Forward  metal 
could  be  obtained  for  from  }c.  to  Jc. 
less  than  the  prices  which  we  quote. 
Forward  deliveries  have  commanded 
premiums  of  ic.  over  the  prices  asked 
for  spot  Straits. 

Arrivals  of  tin,  in  long  tons;  Aug. 
18th,  Straits,  55;  China,  5;  19th,  China, 
50. 

Gold 

Gold  in  London:  Aug.  17th,  92s.  Id.; 
ISth,  92s.;  21st,  92s.;  22d,  92s.;  23d, 
92s.  Id. 

Foreign  Exchange 

Foreign  exchanges  have  weakened 
slightly  since  last  week.  On  Tuesday, 
Aug.  22,  francs  were  7.93c;  lire,  4.52c; 
marks  0.081c;  and  Canadian  dollars 
A  per  cent  discount. 

Silver 

Silver  has  again  developed  weakness, 
although  prices  have  been  better  main- 
tained in  New  York  and  San  Francisco 
than  abroad.  The  market  closes  dull, 
with   tendency   uncertain. 

Mexican  Dollars— Aug.  17,  532;  18th, 
53};  19th,  53J;  21st,  53J;  22d,  525; 
23d,  52ic. 

Other  Melals 

Quotations  cover  large  wholesale  lots  unless 
otherwise  specified. 

Aluminum — 20.10c.  per  lb.  for  99  per 
cent  grade;  19.10c  for  98@99  per  cent; 
18c  for  94@98  per  cent.  Outside  mar- 
ket nominal  at  17.75@18.25c  for  98@99 
per  cent  virgin  grades. 

Antimony  —  Chinese  and  Japanese 
brands,  very  active  at  5.876c.  W.C.C., 
6@6.25c    Cookson's  "C"  grade,  7@7.50c 

Bismuth— $2@$2.10    per   lb. 

Cadmium — $1.20@$1.25  per  lb. 

Iridium — Metal   very   scarce.     Quota- 
tions nominal.     Demand  strong  but  no 
supplies.      One    consumer    has    scoured 
the    market    without   locating    p 
able  metal. 

Nickel — Standard  market,  ingot  and 
shot,  36c;  electrolytic,  39c  Outside 
market,  3ir«  38c.  per  lb. 

Palladium    -$56  per  oz. 

Platinum— $98  per  OZ.  Strong.  Strin- 
gency in  platinum  supplies  is 

I  onamnption  is  reported  good, 
particularly  in  lewalry  and  automobile 
manufacture.  Colombia  is  present 
thief  producing  country.  Russian  sup- 
plies are  unavailable. 


Quicksilver  —  $57  per  75-lb.  flask. 
Market  active.  San  Francisco  wires 
$58.70.     Strong. 

Selenium— $1.80@$1.90   per  lb. 

Tellurium — $2   per  lb. 

The  prices  of  Cobalt,  Magnesium, 
Molybdenum,  Monel  Metal,  Osmium, 
Rhodium,  Thallium  and  Tungsten  are 
unchanged  from  prices  given  Aug.  5. 

Metallic  Ores 

Manganese  Ore — 29c  per  long  ton 
unit,  seaport. 

Iron  Ore,  Chrome,  Magnetite,  Mo- 
lybdenum, Tantalum,  Titanium,  Tung- 
sten, Uranium,  Vanadium,  and  Zircon 
ore  are  unchanged  from  the  quotations 
published  Aug.  5. 

Zinc  and  Lead  Ore  Markets 

Joplin,  Mo.,  Aug.  19 — Zinc  blende, 
per  ton,  high,  $38.25;  basis  60  per  cent 
zinc,  premium,  $38;  Prime  Western, 
$36;  fines  and  slimes  $34@$32;  average 
settling  price,  all  grades  of  blende, 
$36.69;  calamine,  basis  40  per  cent 
zinc,  $20@$22.50. 

Lead,  high,  $82.75;  basis  80  per  cent 
lead,  $80;  average  settling  price,  all 
grades  of  lead,  $80.43  per  ton. 

Shipments  for  the  week:  Blende, 
8,713;  calamine,  53;  lead,  1,518  tons. 
Value,  all  ores  the  week,  $440,620. 

Premium  blende  was  advanced  $1  per 
ton,  with  other  grades  selling  as  previ- 
ous week.  Lead  held  the  advance  of 
last  week. 

Purchases  are  larger  than  shipments. 
Car  assignment  is  made  on  basis  pur- 
chases, and  buyers  purchase  more  than 
they  can  ship  to  secure  a  large  appor- 
tionment of  cars.  Eastern  smelters 
were  given  preference  this  week. 

Platteville,  Wis.,  Aug.  19— Blende, 
basis  60  per  cent  zinc,  $38  per  ton. 
Lead,  basis  80  per  cent  lead,  $80  per 
ton.  Shipments  for  the  week:  Blende, 
468;  lead,  none.  Shipments  for  the 
year:  Blende,  10,594;  lead,  1,129  tons. 
Shipments  during  week  to  separating 
plants,  870  tons  blende. 

Non-Metallic  Minerals 
Barytes — Washed  crude,  92  per  cent 
BaSO,  guaranteed,  $8@$9  per  long  ton, 
f.o.b.   Georgia   points;   off-color  ground 
No.  1  grade,  $20;  No.  2  grade,  $15. 

Talc— 200  to  300  mesh,  including  con- 
tainers, $13.50@$14.75,  f.o.b.  New  York 
state  mills.  In  California,  200  mesh, 
$16@$18  per  short  ton;  300  mesh, 
$25@$30,  bags  extra  at  cost. 

Asbestos,  Bauxite,  Borax,  Chalk, 
China  Clay,  Kmery,  Feldspar,  Fluor- 
spar, I' idler's  Earth,  Graphite,  Gypsum, 
Limestone,  Magnesite,  Mica,  Monnzite, 
Phosphate,  Pumice,  Pyrites,  Silica, 
and  Sulphur  are  unchanged  from  the 
prices   published   Aug.  5. 

Mineral  Products 
w-rninuH    Oxide    (white    arsenic) — 
8c  per  lb. 

Copper  Sulphate — Large  crystals, 
6.50c  per  lb. 

Sodium  Nitrate— $2.25@$2.65  per  100 
lb.,  ex  vessel  Atlantic  porta. 


Potassium  Sulphate  and  Sodium  Sul- 
phate are  unchanged  from  quotations 
of  Aug.  5. 

Ferro-AJloys 

Ferrocerium,  Ferrochrome,  Ferro- 
manganese,  Ferromolybdenum,  Ferro- 
silicon,  Ferrotitanium,  Ferrotungsten, 
Ferro-uranium,  and  Ferrovanadium  are 
unchanged  from  the  prices  published 
Aug.  5. 

Metal  Products 

Copper  Sheets — New  York  base, 
21c.  per  lb.;  wire,  15.50@15.75c.  net. 

Nickel  Silver— 28c  per  lb.,  for  18 
per   cent   nickel   Grade   "A"   sheets. 

Yellow  Metal — Dimension  sheets, 
18.75c;   rods,   15.75c  per   lb. 

Lead  Sheets  are  unchanged  from  the 
quotations  published  in  the  Aug.  5  issue. 

Zinc  Sheets  —  7.75c.  per  lb.,  f.o.b 
smelter. 

Refractories 

Magnesite   Brick — $56   per  net   ton. 

Magnesite  Cement  —  $35@$40  per 
ton. 

Silica  Brick— $33@$41  per  1,000, 
f.o.b.  shipping  points. 

Bauxite  Brick,  Chrome  Brick,  Chrome 
Cement,  Firebrick,  and  Zirkite  are  un- 
changed from  the  prices  appearing  in 
the  issue  of  Aug.  5. 

The  Iron  Trade 
Pittsburgh,  Aug.  22,  1922 

The  iron  and  steel  industry  is  receiv- 
ing little  if  any  more  coal  than  form- 
erly, and  as  additional  stockpiles  are 
depleted  from  time  to  time  production 
of  pig  iron  and  steel  decreases.  Pro- 
duction of  steel  ingots  now  is  probably 
nearer  25,000,000  than  30,000,000  tons 
a  year,  being  off  fully  25  per  cent  from 
the  recent  high  rate,  reached  late  in 
June. 

The  American  Sheet  &  Tin  Plate  Co. 
has  advanced  its  sheet  prices  $2  a  ton 
on  blue  annealed  to  2.50c,  and  $4  a 
ton  on  other  grades,  to  3.35c  for  com- 
mon black,  4.35c  for  galvanized,  and 
4.70c.  for  automobile  sheets.  Inde- 
pendents are  now  lininjr  up  at  $3  a  ton 
above  these  prices.  Independent  pipe 
mills  have  advanced  prices  $6  a  ton 
on  black  and  $4  a  ton  on  galvanized, 
while  most  independent  wire  mills  have 
advanced  plain  wire  $2  a  ton  to  2.35c. 
and  wire  nails  20c.  a  keg  to  $2.60. 

On  an  average,  mills  are  sold  up 
almost  to  the  end  of  the  year,  yet  in 
most  line  buyers  are  willing  to  place 
some  additional   tonnages. 

Pig  Iron — Sales  of  bessemer  aggre- 
gating over  1,000  tons  have  been  made 
at  $30,  Valley,  or  $3  advance.  Basic 
is  nominal  at  $26,  Valley,  the  price  on 
the  last  sales  reported.  All  Valley 
foundry  iron  seems  to  be  cleaned  up, 
the  cheapest  iron  for  Pittsburgh  deliv- 
ery being  from  Buffalo,  at  $30,  furnace, 
equivalent  for  Pittsburgh  delivery  to 
$31.50.  Valley.  No  forward  market  will 
be  developed  until  coke  is  less  scarce 
and  furnaces  see  an  opportunity  to  run. 
Connellsville  Coke — Furnace,  $12@ 
$13;   foundry,  $15@$15.50. 
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German  Metal  Industries  Unsettled 

Special  Foreign   Correspondence 

Charlottenburg,  Aug.  7. — The  appallingly  rapid  deprecia- 
tion of  the  German  mark  raised  the  price  of  copper  wire  bars 
on  the  Berlin  Metal  Exchange  from  11,167  marks  by  the  end 
of  June,  1922,  to  28,202  marks  in  the  first  days  of  August, 
1922,  for  a  quintal   (100  kilos).     The  difference  for  lead  is 
indicated  by  the  prices  3,970  and  10,150  marks,  respectively. 
These  two  metals  are  the  most  needed  in  Germany,  for  the 
use  of  its  busy  cable  industry.     But  even  that  rich  industry 
is  at  present  marking  time  on  account  of  the  heavy  money 
stringency  prevailing  all  over  the  country.     It  would  be  a 
fallacy  to  believe  that  there  is  an  exact  proportion  between 
the  rise  in  the  dollar  and  that  of  the  metallic  rawstuffs  in 
this  country.     On  the  contrary,  on  the  third  of  August  the 
appreciation  in  the  dollar  was  198  times  its  pre-war  value  in 
terms  of  marks,  whereas  on  the  same  day  the  Berlin  quo- 
tation for  electrolytic  copper  had  soared  207  fold,  and  that 
of  lead   has   even   been   multiplied   by   294.     As   for   other 
metals,   there    still    exists    some    supply   of   zinc   of    Upper 
Silesian  origin,  which,  however,  is  depleted  gradually,  owing 
to  the  filled  order  books   of  the   galvanizing  industry.     It 
would   appear  that  the   German   smelters  are   prepared  to 
accept  the  help  of  British-Australian  ore  producers.   People 
in  Germany  argue  that  the  world   price  of  spelter  at  the 
London  Metal  Exchange  has  gone  so  high  not  only  by  reason 
of  diminishing  supplies  in   the   United   States,  but   of  the 
greatly  increased  need  for  this  metal   all   over  the  world, 
the    United    Kingdom    included.      The    last-named    country 
therefore  would  hail  in  the  long  run  the  opportunity  to  pass 
on  to  German  smelters  its  embarrassment  of  riches  in  the 
form  of  available  ores. 

As  for  aluminum,  the  expensiveness  of  copper  has  ren- 
dered it  a  most  sought-for  substitute.  The  excess  supply 
of  this  light  metal,  which  for  a  long  time  had  been  a  feature 
in  this  country,  so  far  as  to  force  an  outlet  to  American 
competition  with  the  product  of  the  Aluminum  Company  of 
America,  exists  no  more.  Germany  is  even  compelled  to 
import  relatively  large  quantities  of  aluminum,  amounting 
to  3,259  quintals  in  June  last  and  to  10,312  quintals  for  the 
first  half  of  1922. 

It  may  be  of  interest  to  note  the  German  import  figures 
for  the  same  half  year  with  regard  to  the  principal  metals. 
The  aggregate  for  lead  is  59,270  quintals  in  June  and  498,- 
543  quintals  in  the  half  year;  zinc,  4,728  and  28,742,  re- 
spectively; tin,  3,926  and  40,495;  nickel,  518  and  12,438; 
copper,  185,620  and  1,344,350  quintals. 

I  learn  from  a  most  reliable  source  that  Germany's  con- 
sumption of  copper  in  the  current  year  will  be,  at  the  pres- 
ent rate,  135,000  metric  tons  or  thereabouts.  But  owing 
to  the  acute  shortage  of  money,  much  concern  is  felt  of  a 
possible  progressive  raising  of  prices  by  the  Copper  Pro- 
ducers' Association  across  the  Atlantic,  which  would  indeed 
be  hard  conditions  for  German  consumers  to  meet,  the  more 
so  as  the  supply  of  scrap  metal  here  is  at  present  negligible, 
and  the  shortage  of  fuel  is  greatly  handicapping  the  work 
of  the  heretofore  flourishing  refineries  located  in  this 
country. 

Until  recently,  the  car  and  locomotive  industries  of  Ger- 
many had  full  order  books  from  abroad.  But  it  would  seem 
the  corner  has  been  turned  by  reason  of  foreign  competition. 
The  working  out  of  Bolivian  tin  ores  by  tin  smelters  had 
necessarily  to  be  restricted,  though  the  consumption  of  tin 
by  makers  of  bronze  and  babbitt  is  still  very  large.  But 
the  price  of  tin  has  attained  inaccessible  heights  for  German 
purses,  and  research  work  has  succeeded  in  creating  new 
forms  of  bearing  metals  wherein  tin  and  antimony  are 
nearly  eliminated.  Platinum  is  quoted  already  at  2,250,000 
marks  for  one  kilo  and  is  taken  off  the  markets  by 
smugglers,  who  send  it  to  America.  The  same  applies  in  a 
minor  degree  to  gold  and  silver,  and  indeed  other  precious 
metals. 


Troubles  of  the  Sicilian  Sulphur  Industry 

Continued  attempts  are  being  made  in  Italy  to  meet 
the  crisis  which  has  arisen  since  the  war  in  the  Sicilian 
sulphur  industry,  due  to  the  accumulation  of  large  stocks 
which  could  not  be  disposed  of  on  account  of  the  high  cost 
of  production,  making  competition  with  the  American 
product  difficult.  It  is  estimated  that  from  Aug.  1,  1921, 
to  June  30,  1922,  only  70,000  tons  of  Sicilian  sulphur  were 
sold  abroad,  as  against  139,575  tons  during  the  correspond- 
ing period  of  1920-21,  and  205,790  tons  during  the  same 
period  of  1919-20,  according  to  Commerce  Reports. 

An  obligatory  consortium,  controlling  the  production  and 
sale  of  Sicilian  sulphur,  was  formed  to  reduce  costs  and 
to  better  the  position  of  the  product  in  the  international 
market.  Measures  have  been  passed  by  the  government  to 
aid  the  industry. 

The  bill  of  May  13  provides  that  a  quantity  of  raw  sul- 
phur on  hand  in  the  warehouses  of  the  consortium  on  April 
30,  1922  (not  to  exceed  270,000  tons),  will  become  the  prop- 
erty of  the  consortium,  which  will  buy  it  at  the  rate  of  370 
lire  per  ton  delivered  at  the  warehouse.  This  stock  of 
270,000  tons  of  sulphur  will  be  considered  as  distinct  from 
any  other  quantity  of  sulphur  acquired  by  the  consortium. 
One-eighth  of  this  stock,  or  33,750  tons,  will  be  sold  yearly, 
and  the  proceeds  of  this  sale  will  be  paid  to  the  Banca  di 
Sicilia  for  bond-redeeming  operations. 

The  price  of  370  lire  per  ton  fixed  in  the  proposal  is  ap- 
proximately the  rate  at  which  Sicilian  sulphur  is  now  sold 
in  France,  Spain,  and  Portugal  in  competition  with  United 
States  sulphur.  The  financial  burden  imposed  on  the  state 
through  the  proposed  measure  will,  therefore,  depend  on  the 
decrease  from  this  quotation  which  will  apply  to  sulphur 
sales  in  the  future. 

The  price  of  American  sulphur  is  said  to  be  $16  per  ton, 
f.o.b.,  while  ocean  freight  to  Mediterranean  points  is  about 
$5  per  ton.  This  would  bring  the  c.i.f.  price  to  $21,  or,  at 
the  exchange  rate  of  20  lire  to  the  dollar,  to  420  lire 
per  ton. 

The  f.o.b.  price  of  Sicilian  sulphur  has  been  fixed  at  350 
lire  per  ton  in  order  to  meet  American  competition,  but  the 
Italians  believe  that  the  cost  of  production  can  be  reduced 
to  such  an  extent  that  it  will  be  possible  to  sell  for  less  than 
300  lire  per  ton.  Furthermore,  it  is  believed  in  Italy  that 
the  American  companies  are  not  more  than  breaking  even 
at  present  prices  and  that  in  the  United  States  production 
costs  and  transportation  rates  are  more  likely  to  increase 
than  to  decrease.  Consequently,  the  prospect  for  the  future 
of  Sicilian  sulphur  is  considered  favorable,  and  the  govern- 
ment is  counted  upon  to  tide  over  the  hard  times  through 
which  the  industry  is  passing. 

Another  factor  which  it  is  said  that  the  United  States 
must  consider  is  the  discovery  that  the  crude  sulphur  as  it 
comes  out  of  the  mine  can  be  ground  and  used  with  very 
satisfactory  results  for  treating  grape  vines.  About  10,000 
tons  of  sulphur  are  already  being  employed  annually  in 
Italy  for  this  purpose,  and  it  is  believed  that  it  can  be 
introduced  in  large  quantities  in  France,  Spain,  and  other 
near-by  countries  where  grapes  are  grown.  This  ground 
sulphur  can  be  sold  at  one-fourth  the  price  of  the  refined 
product,  as  there  is  no  waste  whatever,  and  consequently 
American  sulphur  would  have  no  chance  to  compete  suc- 
cessfully with  it. 

Italy  believes  that  the  continuation  of  a  policy  of  com- 
petition will  only  result  in  loss  to  both  American  and  Italian 
poducers,  whereas  it  would  be  mutually  advantageous  if  an 
agreement  could  be  entered  into  with  the  American  pro- 
ducers for  the  maintenance  of  fair  prices  and  a  division  of 
markets.  The  Sicilian  producers  are  already  united  in  an 
obligatory  consortium,  and  the  government  is  prepared  to 
compel  the  producers  on  the  mainland  of  Italy  to  enter  the 
consortium  if  an  agreement  with  the  United  States  can  be 
reached. 
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United  Eastern  Mining  Co. 

A  report  of  operations  of  United  Eastern  Mining  Co.  for 
1921  shows  a  profit  of  $127,726.37  as  follows: 

Values  recovered 

Gold $1,843,296.99 

Silver 66,756.79 


Miscellaneous  income 

Deduct: 

Cost  of  mining,  milling,  general  and  adminis- 
trative expenses,  etc. 

Mining 

Development 

Milling 

Labor  and  incidental  expenses 

Marketing 

Taxes 

State  and  ciunty $114,915.76 

Capital  stock 2,630.02 

1 920  income  and  profits 43,967 .  7 1 

Casualty  reserve 

Superintendence 

Administrative  and  general.. .  . 

Litigation 

Miscellaneous 

Income  before  providing  for  depletion,  depreci- 
ation and   1921  Federal  income  and  profits 

taxes 

Deduct 

Depletion 

Depreciation  of  plant,  etc 

Net  income  before  providing  for  1921  Federal 
income  and  profit  taxes 


$161,513.49 

1,403.83 

9,778.44 

54,752.19 

4,888.05 

523.66 


$427,454.13 
127,752.89 
190,819.58 
45,511.03 
11,861.43 


1,036,258.72 
$907,696.44 
779,970.07 
$127,726.37 


Balance  sheet  as  of  Dee.  31,  1921,  is  as  follows: 

ASSETS 
Capital  assets 
Property  at  value  agreed  upon  with  Treasury  Department  for 

depletion  purposes $4,738,933  30 

Leas  depletion 3,642,988  83 


Plant  and  betterments  (depreciat* 


Investments  at  cost 
Liberty  Bonds  (par) : 

Onhai,.l  

Loaned  to  bank 

El  Tigro  properties 

Apache  Powder  Co.  stock  (par) . . 
Working  and  current  assets 

Warehouse  stock    

Bullion  values  in  solu' 


Accrued  irr 
Account  reoetVable 
Bullion  shipments . 


i  hand. 


Cash  in  hank" 
Deferred  charges 

elopmenl 
Advenoi 


$500,200  00 
45,660.00 
15,000.00 


$99,685.27 
4,481.07 


(61,683  25 

5,500.00 
2,903.67 


II  Will. II  II   - 
Capital  Hiock 
Anthoril  i  Uracil $1,500,000.00 


ury 


Less 

'-finding 
Bala 


Cerro  Gordo  Mines  Co. 

Silver-Lead;  California 

A  report  of  the  operations  of  the  Cerro  Gordo  Mines  Co. 
for  1921  shows  a  deficit  of  $335,192.10,  according  to  the  fol- 
lowing profit  and  loss  account: 

Earnings 

Concentrate  sales $7,329 .  95 

Silver-lead  ore  sales 101.96 

Lime  rock  sales .  687 .  50 

Miscellaneous  revenue 2,262.08 


137.000  00 
$1,363,000  00 


rplus 

Inning  depletion  $1,636,602  73 

690,071   63 
I  n.  $817,800  00 

after  providing  f-  i 
nh<t  oaf 


127.726   17 
$690,071   M 


•v taxes. 


■ 


Production    amounted    to    1*7,413    tons,    with    an    average 
value  of  $20.26  per  ton,  of  which  !»^  w.is  recov- 

er.<|.     Gold  mines  are  at  Oatman,  Ariz. 


Deduct 

Operating  expenses $29,246.17 

Administration  expenses 1 5,95 1 .  44 

Loss  on  sale  of  Liberty  Bonds 6,240.  63 

Loss  on  fire  and  sundry  accounts 1 ,33 1 .  54 


Depletion  and  depreciation 29,097. 16 

Deficit $71,485.45 

Surplus  account  (deficit)  Dec.  31,  1920 263,706.65 

Deficit $335, 192 . 1 0 

Balance  sheet  as  of  Dec.  31,  1921,  is  given  as  follows: 

ASSETS 

Mines  and  mining  claims,  tramway  and  equip- 
ment, Dec.  31,  1920 ,     $1,085,071.30 

Cash  expenditure  for  improvements  and  addi- 
tions from  Jan.  I,  1921,  to  Dec.  31,  1921 23,873.54 

$1,108,944.84 

Lesssale  of  mine  equipment $250. 00 

Loss  of  assay  office,  etc 8 1 1 .  30 

$1,061.30    $1,107.883  54 

Less  reserve  for  depletion,  depreciation  and  contingencies 437,824.  38 

$670,059.16 

321.69 

15.472.55 

1,527.84 


Cash  in  bank  and  on  hand 

Inventories 

Accounts  receivable 

Deficit 

Operat  ing  loss  for  1921 

Depletion  and  depreciation . 


Add  deficit  Dec.  31,  1920 


$1,022,573  25 


LIABI1  [TIES 

Capital  stock 

l.000.000sha:esof  par  value  of  $l.00each  ....  $1,000,000  00 

Bill- r                           12.870  00 

V •.-  9,703  25 

$1,022,573.25 

Production  amounted  to  164,540  tons  during  October,  No- 
vember  and   December,   1921,   containing   55.3  oz.   of   gold, 
.-.  of  silver,  and  163,337  lb.  of  lead. 


Barnes-King  Development  Co. 

Gold;  Montana 
The   records  of  the  Barnos-King  Development  Co.  show 
the  following  operating  results  for  the  quarter  ending  June 
30,  1922: 


Earnings: 

n  property 


1 1.. 1. 1. 1 
Strewn  <l--\  elopi 


$1,400  07 

114  70 

0.112  76 

563  20 


$27,855  40 
3.52 

1.074  83 


11.480  73 


quarter  ending  June  10, 

1022  $17,451   02 

The  above  figures  include  provisions  for  depreciation  on 
the  various  plants  of  the  company  on  the  same  basis  as  has 
tiecn  used  heretofore. 
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Week  Ended  Aug.  19,  1922 


Ahmeek 

Alaska-Br.  Col.  new. 

AUouez 

Anaconda 

Arcadian  Consol 

Ariz.  Com'l 

Big  Ledge 

Bingham  Mines 

Calumet  &  Arizona. . 
Calumet  &  Hecla...  . 

Canada    Copper 

Centennial 

Cerro  de  Pasco 

Chile  Copper 


Chi 

Columbua  Rexall.. 
Con.  Arizona 
Con.  Copper  Mines 

Copper  Range 

Crystal   Copper. 

Davis- Daly 

East  Butte 

First  National 

Franklin 

Gadsden  Copper..  . 

Granby  Consol 

Greene-  Cananea.. . . 

Hancock 

Howe  Sound 

Inspiration  Consol.. 

Iron  Cap 

Isle  Royale 

Kennecott 

Keweenaw 

Lake  Copper 

La  Salle 

Magma  Copper. .  .  . 

Majestic 

Mason  Valley 

Mass.  Consolidated 

Miami  Copper 

Michigan 

Mohawk 

Mother  Lode  Coa. . 

Nevada  Consol 

New  Cornelia 

North  Butte 

North  Lake 

Ohio  Copper 

Old  Dominion 

Osceola 

Phelps  Dodge 

Quincy 

Ray  Consolidated.  . 

Ray  Hercules 

St.  Mary's  Min.  Ld. 

Seneca  Copper 

Sha 


Boston 

N.  V   Curb 

Boston 

New  York 

Boston 

Boston 

NY.  Curb 

Boston 

Boston 

Boston 

N.  Y.  Curb 

Boston 

New  York 

New  Y'ork 

New  York 

Salt  Lake 

N.  Y.  Curb 

N   Y.  Curb 

Boston 

Boston  Curb 

Boston 

Boston 

Boston  Curb 

Boston 

Boston  Curb 

New  Y'ork 

New  York 

Boston 

N.  Y.  Curb 

New  York 

Boston  Curb 

Boston 

New  York 

Boston 

Boston 

Boston 

N.  Y.  Curb 

Boston  Curb 


Boston 

N.  Y.  Curb 

New  York 

Boston 

Boston 

Boston 

N.  Y.  Curb 

Boston 

Boston 

Open  Mar. 

Boston 

New  York 

N.  Y.  Curb 

Boston 

Boston 


Hifih  Lov 
COPPER 

63J  62! 

2|  2> 

255  25 

54;  52; 

3t  3| 

9|  8; 

*13  *8 
t!5 


61 
295 


40| 

22f 
30i 
*27 


10, 


2J 

4| 

27! 
*I0 

3, 

239! 

62J 


Shattuck  Arizona.... 

South  Lake 

Superior  4  Boston.. . 
Tenn.  C.  &  C.  cfs   . . 

Tuolumne 

United  Verde  Ex. . .  . 

Utah  Consol 

Utah  Copper 

Utah  Metal  &  T 

Victoria 

Winona 

Wolverine 


Internat.  Nickel 

Internat.  Nickel,  pfd 


National  Lead 

National  Lead,  pfd.. 
St.  Joseph  Lead 


2* 

64| 

i; 
if 


OUICKSILVER 

Newldria Boston  t*!5     


Am.  Z.  L.  &  S New  Y'ork 

Am.  Z.  L.  &  S.  pfd .  .      New  York 

Butte  C.  &  Z New  Y'ork 

Butte  &  Superior..  .  .      New  York 

Callahan  Zn-Ld New  Y'ork 

New  Jersey  Zn N.  Y.  Curb 

Yellow  Pine Los  Angeles 

*Cents  per  share.      tBid   or  asked 
Monthly.    K,  Irregular.    I,  Initial.    X 

Toronto  quotations  courtesy  H 


ZINC 

171 


7! 

30: 


146 J      144 


63';   Aug. 

2J   

2  5     Mar. 
54}  Nov. 


22,  Q 

'  1 9  "  " 
'20,  Q 


tM! 
59} 
290 


14J  Sept. 
6 1  June 
295     Aug. 

*9      

9  Dec. 
401  Mar. 
22!  ...  . 
30J  Sept. 
•26}  Aug. 
»3     Dec. 

*40      

43}  Mar. 

I.    

7J    Mar. 

10}   Dec. 

*64     Feb.  ' 

2i      .... 


'19,  Q 
'22,  Q 
22,  Q 

18,  SA 
•21,  Q 


20,  Q 
!2     . 

18,  Q 

22,  Q 


'20,  Q 
19,  A 

I  9.  SA 


30! 
31i 

l| 

3 
40} 
P 
23! 
35} 
2} 


9J 
I6j 

is; 

12} 


25!  25! 

37J  35'. 

t!75  t!60" 

44)  425 


Boston  *95       *95 

Boston  1!  1} 

New  York  10*       10 

Boston  *70       *60 

Boston  Curb 

Boston 

New  York 

Boston 

Boston 

Boston 

Boston 

NICKEL-COPPER 

New  York  18  17! 

New  York  81!       81! 

LEAD 

New  Y'ork             104!  99! 

New  York            114  1  1 35 

New  Y'ork             I5»  15! 


2»  Nov.  '17.  Q 
29;  Aug.  '22  Q 

3!     

62     July  '22,  Q 
1  I     June  '22,  I 
17     Sept.  '20.  Q 
19!  Mav  '22,  K 
I2»  Oct.  '18,  Q 

J:::::::::::: 

25}  Dec.  '18,  Q 
37;  Aug.  '22.  Q 
.  Julv.  '22,  Q 
43  Mar.  '20,  Q 
I6j  Dec.  '20,  Q 


10J   Mav  '18,  I 
*60     May' 1 3, 
30    Aug   '22,  Q 

2}  Sept.  '18, 
66;  June  '22,  Q 

1}  Dec.  '17, 

I!  

I     

10!  


103!  June  '22, Q 
114  June '22 Q. 
15f  June' 22,  Q 


17;  May '20, 

46  Nov.  '20,  Q 

7S  June' 1 8. 

30j  Sept.  '20, 

8}  Dec.  '20,  Q 

146!  Aug.  '22.  Q 

•55  Sept.  '20,  Q 


0  25 
0.50 
5.00 


0.37! 
0.03 
0.05 


32  May '19,  Q 

32  Nov.  '20.  Q 

IJ  

3  Jan.  '21,  Q 

41}  Oct.  '20,  Q 

7}  Sept.  '20.  K 

235  Sept.  '19,  SA 

36|  Dec.  '20,  Q 

2}  

41  

1}  

27  Jan. '19,  Q 

li 


0.05 
1.00 
0.25 
0.50 
0.50 


1.00 
0  50 
0  25 
0  25 
0.25 


1.00 
1.00 
1.00 
1.00 
0.25 


48     Apr.  '22,  K 
12 

2.00 

85     Nov.  '17,  Q 
9?  Jan.  '20,  Q 

95     

1!    

0  25 
0.25 

0.10 
0  25 
0.25 


1.00 
1.50 
0.50 
1.25 
0.50 
2.00 
0.03 


Q.  Quarterly.     SA,  Semi-annually.   M 
Includes  extra. 

n  B.  Wills;  Spokane,  Pohlman  Investment 

Co  ;  Salt  Lake,  Stock  and  Mining  Exchange;  Los  Angeles,  Chamber  of  Com- 
merce and  Oil;  Colorado  Springs,  The  Financial  Press,  N.  Y. 


Stock 


Exch. 


High 
GOLD 


Alaska  Gold New  York 

Alaska  Juneau New  Y'ork 

Atlas   Toronto  "29 

Carson  Hill New  Y'ork  til 

Cresson   Consol.  G.. .  N.  Y.  Curb  2 

Dome  Mines. New  Y'ork  35 

Florence    Goldfield...  N.  Y.  Curb         *14 

Golden   Cycle Colo.  Springs    1.00 

Goldfield    Consol N.  Y.  Curb  *9 

Gordon  Murray Toronto 

Hollinger   Consol Toronto 

Ilomestake  Mining..  New  York 

Keora .  Toronto 

Kirkland   Lake Toronto 

Lake  Shore Toronto 

Mclntyre-  Porcupine.  Toronto 

Porcupine  Crown....  Toronto 

Porcupine  V.  N.  T.. .  Toronto 

Portland Colo. 

Schumacher Toronto 

Silver  Pick N.  Y.  Curb 
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New  Machinery 
and  Inventions 


A  Trolley  Wire  Clamp  Which 

Requires  Minimum 

Head  Room 

A  new  type  of  mine  trolley  wiiv 
clamp  or  trolley  ear  which  has  many 
improvements  over  preceding  types 
has  been  placed  on  the  market.  The 
design  is  exceedingly  simple,  and  has 
but  four  parts — namely,  a  machined 
steel  center,  two  malleable  iron  jaws, 
and  a  locking  nut.  All  are  perma- 
nently   assembled    and   sherardized. 

There  has  been  a  continuous  demand 
for  a  clamp  requiring  a  minimum  of 
head  room,  and  in  this  new  type  the 
total  height  of  the  assembly  is  but 
2  in.  This  feature  will  undoubtedly 
prove  of  much  interest  to  operators, 
but  of  no  less  interest  is  the  means 
provided  for  securing  a  positive  grip 
on  the  wire  and  the  fact  that  the 
clamp  offers  the  least  possible  obstruc- 
tion to  the  trolley  wheel  and  is  both 
simple  and  rugged. 

The  upper  hexagon  nut  is  screwed 
up  tightly  against  the  suspension, 
after  which  the  jaws  are  aligned  with 
the  trolley  wire  and  locked  in  position 
by  means  of  the  lower  hexagon  nut, 
which  is  fitted  with  a  left-hand  thread, 


Hinge 


The  Foster  mine  safety  hook 

A  Mine  Safety  Hook 

The  accompanying  illustration  shows 
the  Foster  mine  safety  hook  which 
has  been  invented  and  patented  by  Ed- 
ward B.  Foster,  a  prospector  of  King- 
man, Ariz.  As  will  be  seen,  a  metal 
sheath   slides   along   the    shank   of   the 


J  in  inured  mine  trolley  aire  rhnitji 


and  thus  the  entire  assembly  is  tight- 
ened. The  device  is  manufactured  by 
the  Electric  Service  Supplies  Co.,  17th 
and   Cambria  Sts.,   Philadelphia,  Pa. 

A  decision  was  recently  rendered  by 
the    Circuit   Court   of   Appeals   for   the 
Third    Circuit   in    the   case   of   John   S. 
Surbaugh    and    the    Pittsburgh    Shove) 
Co.    vs.    Hubbard    &    Co.,    No.    2838, 
March  Term,  1922.     The  opinion,  writ- 
ten   by    Judge    Buffington.     found     the 
Surbaugh  patent  in  suit,  No.   I 
to    be    valid    and    Infringed    as    to    all 
claims   in   suit.     The  litigation    is   con- 
clusive  as    to    the   validity   of 
rnt  cove-ring   the  two-prong   or  double 
frog    type     of    coal     shovel     ■>. 
known    as    the   "Coal    Bluff"   and    the 
three-prong  or  triple-frog  type  of  same 
known  as  the  "Pacemaker."     Manufac 
ture  and  sale  of  these  types  of  ihoTol  II 
controlled  by  the  Pittsburgh  Shovel  Co. 


device  and  at  its  lower  position  holds 
the  point  of  the  hook  in  place  by  means 
of  the  sheath  screw.  The  hook  oper- 
ates on  a  hinge,  and  a  small  lug  is 
used  to  insure  rigidity.  There  should 
be  ample  for  this  hook  in  shaft 
pitting,  and  general  hoisting  work. 

The  Ashburn  Works  of  E.  I.  du  Pont 
de  Nemours  &  Co.,  near  Hannibal,  Mo., 
will  resume  the  manufacture  of  high 
explosives  early  in  September.  This 
plant  was  closed  down  about  a  year  ago 
when  the  slump  in  business  conditions 
i  falling  off  in  the  consumption 

of  dynamite.     During   the   time   of   the 
ah,     the     trade     logical     to     the 
plant  was  supplied   from   other  operat- 
ing works.    The  Improvement 

on  .   resulting  in  increased 

high   explosives,  makes   it 

necessary  to   resume   operations.     The 

Ashburn  plant  has  a  capacity  of  about 

15,000,000  lb.  of  explosives  per  year. 


The  Associated  Engineers  have 
moved  to  larger  quarters  at  373 
Broadway,  Milwaukee,  Wis. 

Scheid  Engineering  Corporation,  90 
West  St.,  New  York  City,  has  been 
appointed  metropolitan  and  export  rep- 
resentative for  the  Franklin  Moore 
Co.,  Winsted,  Conn.,  manufacturer  of 
material-handling  machinery  for  in- 
dustrial plants. 

Effective  Aug.  7,  1922,  George  E. 
Walker  became  manager  of  the  Gali- 
gher  Machinery  Co.,  Salt  Lake  City, 
Utah.  Mr.  Walker  succeeds  J.  E. 
Galigher,  who  retires  from  the  active 
management  of  the  company,  but  re- 
tains his  interest  and  his  position  as 
vice-president. 

The  American  Car  &  Foundry  Co., 
of  Buffalo,  N.  Y.,  has  purchased  a  7- 
ft.  diameter  by  36-in.  cylinder  Hardinge 
ball  mill  for  the  grinding  of  bituminous 
coal.  Mclntyre-Porcupine  Mines  Co., 
Ltd.,  Schumacher,  Ont.,  Canada,  has 
purchased  an  8-ft.  diameter  by  36-in. 
cylinder  Hardinge  ball  mill  for  pri- 
mary grinding  in  its  new  plant.  Min- 
eral Refining  &  Chemical  Co.,  St. 
Louis,  Mo.,  has  purchased  two  7-ft. 
diameter  by  36-in.  cylinder  Hardinge 
pebble  mills  which  are  to  be  used  for 
grinding  barvtes  to  be  used  as  paint 
filler. 

Arthur  Whitcraft,  manager  of  man- 
ganese steel  sales,  Hadfield-Penfield 
Steel  Co.,  in  addition  to  his  previous 
duties  has  also  been  placed  in  charge 
of  all  foundry  operations  at  the  South 
Works  at  Bucyrus,  Ohio.  The  rapidly- 
expanding  volume  of  orders  for  man- 
ganese steel  and  special  heat-treated 
steel  has  made  it  necessary  to  ma- 
terially increase  production,  and  Mr. 
Whitcraft  has  already  effected  an  ap- 
preciable relief  from  the  congestion 
which  has  been  interfering  with  the 
meeting  of  delivery  in  accordance  with 
sales  agreements. 

J.  Thompson  Brown  has  been  ap- 
pointed general  manager  of  the  Ex- 
ptosivea  Department  of  E.  I.  du  Pont 
de  Nemours  &  Co.,  to  succeed  the  late 
Charles  A.  Patterson.  Mr.  Brown  was 
first  employed  by  the  du  Pont  company 
in  1903  and  has  been  engaged  in  plant 
engineering  and  special  and  general 
operating  work  at  the  high-explosives 
plant;.  He  has  held  the  positions  of 
secretary  to  assistant  director,  man- 
ager of  dynamite  works,  general  su- 
perintendent of  the  high  explosives  di- 
vision, and  finally  assistant  general 
■  of  the  department  He  is 
a  graduate  of  Virginia  Polytechnic 
Institute  and  subsequently  took  a 
GOBI  ■  in  engineering  at  Cornell  Uni- 
versity. 
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Does  Mining  Require  More  Skill 
Than  Shoveling? 

THE  TWO  MOST  important  classes  of  workers  in 
a  mine  are  the  machine  men  and  the  shovelers,  or 
"muckers,"  as  they  are  popularly  known.  In  the 
large  majority  of  American  mining  camps  the  machine 
men  are  paid  a  higher  wage  than  the  shovelers.  One 
important  exception  exists — in  Montana — where  the 
rate  paid  both  is  identical.  The  companies  adopting 
the  uniform  rate  have  not  done  so  without  serious  de- 
liberation, but  are  convinced  that  their  decision  is  wise 
and  that  sufficient  justification  can  be  shown  for  it. 
So  far  as  we  know  they  encounter  little  if  any  objection 
from  the  miners — naturally  not  from  the  shovelers. 

It  would  be  interesting  to  know  whether  other  mining 
districts  have  ever  tried  this  system,  only  to  revert  to 
differential  schedules.  To  the  observer  it  would  appear 
that  quite  a  distinction  exists  between  the  work  of  min- 
ers and  shovelers,  a  distinction  at  least  pronounced 
enough  to  require  a  greater  pecuniary  reward  to  miners 
than  to  shovelers.  It  obviously  requires  more  skill  to 
run  a  drill  than  to  wield  a  shovel.  Pointing  the  holes 
skilfully,  adjusting  the  machine  properly,  and  the  other 
duties  of  a  machine  man  cannot  be  efficiently  performed 
by  a  man  only  used  to  a  spade.  The  advocates  of  an 
equal  wage  scale  are  willing  to  admit  this,  but  they  also 
insist  upon  the  fact  that  a  good  portion  of  the  miner's 
time  is  spent  at  shoveling  and  that  the  shoveler  is  often 
called  upon  to  help  the  driller.  They  maintain  that 
there  is  so  little  difference  between  the  two  classes  of 
work  that  a  uniform  wage  for  both  is  advisable. 

Camps  in  Arizona,  Idaho,  Colorado,  and  other  mining 
states,  however,  recognize  this  difference  in  their  rates 
of  compensation.  An  interesting  question  to  consider  is 
whether  the  wage  of  a  shoveler  is  the  deciding  factor 
in  determining  the  uniform  scale  or  the  wage  of  the 
machine  man.  Frequently  there  is  a  shortage  of  either 
miners  or  shovelers,  a  condition  favorable  to  the  paying 
of  a  bonus  to  one  class.  A  uniform  wage  would  necessi- 
tate raising  both  rates  simultaneously. 

We  wonder  whether  the  miner  has  lost  and  the 
shoveler  gained  by  the  new  arrangement,  or  whether  the 
shoveler  has  merely  increased  his  compensation.  It 
would  seem  that  the  higher  skill  of  the  miner,  his 
greater  subjection  to  the  discomforts  of  mining — the 
risk  of  pulmonary  trouble  for  example — would  entitle 
him  to  a  little  greater  consideration.  It  has  always  been 
that  a  measure  of  skill  above  the  average,  no  matter 
whether  entirely  physical  or  not,  commands  a  com- 
mensurate return.  Does  the  fact  that  shoveling  re- 
quires a  strong  back  and  is  harder  work  than  drilling 
offset  its  much  simpler  character? 

Mining  camps  that  still  maintain  a  differential  scale 
have  excellent  reasons  for  doing  so,  but  they  should 
watch  the  results  of  using  the  flat  rate.  They  may  be  pay- 
ing too  much  to  the  miners  or  too  little  to  the  shovelers. 


Gold  Mining  in  the  Porcupine  District 
of  Ontai'io 

NORTHERN  ONTARIO  not  only  contains  remark- 
ably rich  and  extensive  gold  deposits,  but  the 
districts  in  which  they  lie  are  surprisingly  close' 
to  the  largest  cities  of  the  continent.  The  Porcupine 
district  is  less  than  600  miles  north,  and  less  than  400 
miles  west,  of  New  York — about  700  miles  in  a  direct 
line.  Any  one  longing  for  the  white  lights  of  Broadway 
can  put  in  Friday  morning  at  the  Hollinger  mine,  leave 
Timmins  right  after  lunch  and  be  safely  tucked  away 
in  a  New  York  hotel  at  a  decent  hour  Saturday  night — 
if  he  wants  to.  This  accessibility  has  no  doubt  had 
an  important  influence  in  aiding  the  development  of 
that  part  of  the  province. 

Porcupine,  as  one  of  our  editors  saw  it  a  few  weeks 
ago,  is  not  a  particularly  attractive  part  of  the  world — 
few  mining  districts  are.  Two  bad  forest  fires  in  which 
a  large  number  of  people  were  killed  and  an  enormous 
amount  of  property  was  destroyed  have  ruined  all  that 
was  attractive  about  the  vegetation.  Scrubby  bush  and 
small  stunted  trees  now  cover  most  of  the  burned  area. 
Small  lakes  are  fairly  numerous,  and  the  country  is 
somewhat  undulating.  The  town  of  Porcupine  is  now 
of  no  importance  and  largely  deserted.  The  first  dis- 
covery was  made  near  there  in  1909,  but  the  profitable 
area  has  so  far  been  several  miles  to  the  west  in  the 
vicinity  of  Timmins  and  the  smaller  adjoining  town  of 
Schumacher.  Timmins  has  a  few  substantial  stores, 
but  most  of  the  construction  is  pretty  rough.  The 
Goldfields  Hotel  proved  better  than  expected,  the  room 
being  clean  and  the  table  good,  at  $4  a  day;  visitors 
are  warned  to  reserve  their  rooms  in  advance.  A  golf 
course  has  been  laid  out  and  a  clubhouse  built. 

The  Hollinger  is  the  largest  and  richest  of  the  three 
successful  mines  in  the  Porcupine  district.  The  prop- 
erty embraces  400  acres.  The  rocks  are  schistose  basalt 
and  dacite  intruded  by  wedge-shaped  masses  of  quartz 
porphyry,  and  close  to  200  veins  have  been  delineated. 
The  deepest  level  is  now  about  1,500  ft.,  though  the  600 
and  800  are  the  principal  working  levels  at  present. 
From  the  work  that  has  been  done,  it  is  estimated  that 
the  mine  will  ultimately  yield  $150,000  for  each  foot  of 
depth  below  the  surface,  the  ore  running  about  $8  per 
ton  as  milled.  Somewhat  more  than  4,000  tons  of  ore 
a  day  is  now  being  milled;  it  is  said  that  this  will  be 
raised  to  about  7,000  tons  within  a  year  or  two  in  all 
probability,  which  will  make  the  Hollinger  the  greatest 
of  the  world's  gold  mines  in  production,  though  the 
Homestake  will  probably  surpass  it  in  capacity,  with  the 
4,000-ton  addition,  now  practically  completed.  Coarse 
crushing  is  performed  in  gyratories  and  rolls,  and  fine 
crushing  in  ball  and  tube  mills  and  stamps,  after  which 
the  pulp  is  subjected  to  both  cyanidation  and  concentra- 
tion. An  important  test  is  now  being  carried  on  in 
which  the  virtues  of  stamps,  ball,  and  rod  mills  will  be 
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compared;  when  completed,  we  hope  to  have  the  priv- 
ilege of  publishing  the  results.  It  is  likely  that  the 
stamps  will  be  displaced  in  favor  of  one  of  the  other 
types  at  no  distant  date. 

At  the  neighboring  property  of  the  Mclnty re-Porcu- 
pine company,  welcome  was  tendered  by  Mr.  Ennis,  and 
by  Mr.  Dorfman,  the  metallurgist.  A  new  250-ton  unit 
which  will  increase  the  capacity  of  the  mill  by  50  per 
cent  was  just  being  put  into  operation  for  the  treatment 
of  carbonaceous  ore  which  had  caused  premature  precip- 
itation of  the  gold  in  the  regular  mill  flow  sheet.  The 
trouble  is  being  overcome  by  the  use  of  oil  before 
cyanidation,  to  coat  the  graphitic  particles.  When 
details  are  worked  out  the  report  of  the  work  done 
should  make  interesting  reading.  Another  interesting 
thing  which  Mr.  Dorfman  has  developed  in  collaboration 
with  some  of  the  engineers  of  the  Dorr  company  is  the 
use  of  tray  tanks  for  counter-current  decantation.  The 
making  of  a  proper  joint  between  the  trays  offered 
difficulties,  but  these  have  been  solved,  and  as  a  result 
of  this  work  it  will  no  longer  be  necessary  to  have  the 
multiplicity  of  tanks  which  have  heretofore  been  con- 
sidered essential  in  even  a  small  installation  of  the 
cyanide  process.  Mr.  Dorfman  has  promised  us  an 
article  on  this  development  soon. 

The  property  of  the  Dome  Mines  lies  three  miles 
southeast  of  the  Hollinger  and  Mclntyre  mines.  An 
elaborate  mine  model  has  been  prepared  which  illus- 
trates plainly  the  plum-pudding  nature  of  the  deposit. 
Just  now  the  ore  being  milled  is  of  much  higher  grade 
than  formerly,  being  even  better  than  that  of  the  Hol- 
linger. Of  course  it  is  problematical  how  long  this 
grade  of  ore  will  persist.  About  1,000  tons  per  day  is 
being  treated. 

The  Vipond  I  now  the  Porcupine  V.  N.  T.)  and  the 
Porcupine  Crown  (now  the  Northcrown  Porcupine) 
operated  for  a  time  and  the  latter  paid  dividends  for 
three  years. 

Low-grade  cyanide,  which  has  of  late  become  so 
widely  used  on  this  continent,  is  not  yet  acceptable  to 
the  metallurgists  of  the  Porcupine  and  Kirkland  Lake 
districts,  though  it  is  in  use  at  Cobalt.  The  quantities 
used  in  gold  mills  are  so  meager  that  the  smaller  mills 
do  not  consider  it  worth  while  to  experiment,  and  BO 
stick  to  the  high-grade  article  manufactured  by  the 
Cassell  company  in  Scotland.  One  of  the  mills  at 
Porcupine  has  done  some  experimenting  with  low-grade 
cyanide,  but  found  that  for  some  reason  there  was  a 
coincident  ini  rease  in  the  pressure  in  the  filters.  Fur- 
ther tests,  it  is  understood,  are  to  be  made. 

Though  the  Hollinger,  Mclntyre,  and  Dome  are  the 
only  mines  in  the  Porcupine  district  which  have  had 
ore  of  sufficient  tonnage  and  grade  to  warrant  their 
Hon  to  the  present,  there  is  every  likeli- 
hood that  other  valuable  properties  will  be  found.  Much 
,,f  the  ari  hardly  been  touched  beneath 

the  surface,  and  further  work,  especially  diamond  drill- 
in?,  will  m  '"  ' 

levelopment,  •  apiti  • .  the  thing 

that  moat    Of  1  .  the  Porcupine 

,,i  to  be  one  of  ost  atl  ractive;  this 

h  oi  the  Home. 

•  operating  mines,  there  is  little  doubt  that  more 

gold    remains    underground    thai  taken    out, 

which   in   itself  totals  about   $75,000, Considering, 

,,„,  itiea  of  tli.  it  is  evident  thai 

the  district   is  in  its  infancy. 


Metallurgical  Purity  and  Industrial 
Efficiency 

THE  REFINING  of  metals  has  reached  such  a  stage 
of  physical  perfection  that  the  ideal  of  metallurgi- 
cal purity  may  sometimes  mask  the  requirements 
of  industrial  efficiency.  Thus  we  learn  that  the  new 
Episcopal  cathedral  now  being  built  in  Washington  was 
roofed  with  sheet  lead,  but  that  after  only  a  short  time 
it  became  evident  that  the  particular  class  of  metal  used 
was  unsuited  for  the  purpose.  Sagging  occurred,  the 
pitch  of  the  roof  being  steep;  the  nail  holes  enlarged 
to  such  an  extent  that  an  immediate  investigation  be- 
came necessary.  Metallurgists  were  called  in,  who 
found  that  the  metal  used  was  99.9  per  cent  pure,  and 
much  too  soft  for  the  purpose.  Antimonial  lead  was 
recommended  as  a  substitute. 

Surprise  has  often  been  expressed,  by  visitors  to 
Europe,  at  the  amazing  longevity  of  the  lead  that  was 
used  during  the  Middle  Ages  in  the  construction  of 
cathedrals.  The  present  writer,  when  once  in  England 
in  that  fourteenth-century  architectural  masterpiece, 
the  church  of  St.  Mary  Redcliffe,  in  Bristol,  noted  that 
the  metal  inscriptions  in  the  flagstones  that  floored  the 
nave  stood  up  in  ridges,  whereas  the  stone  itself  was 
worn  in  pockets  around  them.  Despite  many  centuries 
of  traffic,  accentuated  during  most  of  the  time  by  the 
fact  that  the  only  seats  in  the  church  were  stone 
benches  at  the  sides  <  hence  the  saying,  "the  weak  to  the 
wall"),  the  metal,  evidently  lead,  remained  apparently 
unworn.  An  inquiry  elicited  the  information  that  the 
letters  were  cast  in  the  stone  before  the  metal  worker 
had  attained  proficiency  in  the  separation  of  silver  from 
lead;  they  were  composed  of  a  hard  alloy  that  was 
evidently  much  superior  to  refined  lead — an  alloy  that, 
as  far  as  durability  was  concerned,  was  cheap  at  almost 
any   price. 


Buying  Something  Made  of  Copper 
in  Houghton 

NO  ONE  CAN  PROCEED  very  far  down  the  main 
street  of  Houghton,  Mich.,  without  having  his 
attention  called  to  the  fact  that  he  is  in  "the 
copper  country."  To  be  sure,  the  automobilist  who  be- 
lieves in  signs  may  get  the  idea  that  that  part  of 
Michigan  is  the  home  of  clover  rather  than  copper,  but 
it  is  the  metal,  rather  than  the  plant,  that  has  brought 
to  the  Keweenaw  peninsula  its  chief  renown. 

Strolling  down  Sheldon  St.  the  traveler  is  constantly 
admonished  by  signs  and  displays  in  the  store  windows 

to    take   home  a   souvenir   of   the  district— something 

made  of  the  copper  which  was  being  extracted  from 
a  mile  deep  in  the  surrounding  hills.  Or,  if  his 
taste  Is  not  at  all  utilitarian,  he  may  procure  a  lustrous 
sample  of  the  mass  copper  properly  pickled  in  a  liquid 
to  keep  it  bright.  One  store  window  was  completely 
tilled  with  a  large  variety  of  these  copper  and  bronze 

pieces.     Such  a  traveler     and.  indeed,  one  of  the  editors 

of  the  Journal-Preas     recently  entered  such  a  store, 
with  the  thought  that  here  was  the  opportunity  to  do 

ething  in  a  modest  way,  for  the  district,  for  the 
industry,  and  for  his  wife.  He  selected  what  he  thought 
was  the  most  artistic  of  the  small  vases,  of  chaste  de- 
sign, and  possihh  ten  or  twelve  inches  high.  The  prio 
,  though  high,  that  did  not  frighten  him  par- 
ticularly, for  he  is  almost  beginning  to  hilit  • 
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per  articles  are  frightfully  expensive  to  make.  But  on 
turning  the  vase  over,  what  did  he  see  on  the  bottom 
but  the  legend  "quadruple  plated"!  Ye  gods!  Copper 
a  precious  metal  in  the  class  with  silver  and  gold? 
"Why,"  he  asked  the  attendant  storekeeper,  "do  they  go 
to  the  expense  of  plating  copper  four  times  when  they 
might  so  easily  make  the  thing  out  of  solid  copper?" 
"Oh,  it  would  be  much  more  expensive  if  made  out  of 
solid  copper,"  he  replied;  "they  save  money  by  using 
a  cheap  metal  for  the  inner  part,  and  the  finished  prod- 
uct looks  just  as  well  and  is  just  as  durable,  for  the 
purposes  for  which  a  vase  is  used,  as  if  made  of  solid 
copper."  The  alert  mind  of  our  editor  perceived  in- 
stantly the  futility  of  further  reasoning. 

Needless  to  say,  he  decided  then  and  there  that  the 
beautiful  Jacqueminot  rosebuds  in  his  back  yard  should 
never  be  profaned  by  putting  them  in  a  copper-plated 
vase. 

Later,  he  mentioned  the  incident  to  the  manager  of 
one  of  the  mines.  "Yes,  the  stores  sell  a  lot  of  that 
stuff,"  he  said.  The  tourists,  many  of  them,  are  led  to 
think  the  copper  comes  right  down  out  of  the  Quincy 
mine,  but  most  of  it,  I  believe,  is  manufactured  in  the 
East,  though  quite  a  lot  has  been  coming  from  Japan 
lately. 

At  that,  it  may  be  Michigan  copper. 


Colloidal  and  Non-Colloidal  Clay 

THERE  IS  NOTHING  NEW  about  the  colloidal 
state,  although  it  is  often  acclaimed  as  a  sequel  to 
some  new  invention.  A  consular  report,  in  dis- 
cussing the  china-clay  industry  in  the  west  of  England, 
states  that  "colloidal  clay,  produced  by  means  of  chemi- 
cal processes  from  china  clay,  is  a  highly  refined  and 
purified  material  which  commands  a  much  higher  price 
than  does  ordinary  china  clay.  Colloidal-clay  production 
is  as  yet  in  its  infancy,  but,  it  is  said,  its  production  on 
a  large  scale  will  open  up  bigger  demands  for  china 
clay."  To  which  we  would  comment  that  the  "infancy" 
has  been  a  protracted  one,  probably  of  several  million 
years'  duration.  The  decomposition  of  granite  into 
china  clay,  part  or  all  of  which  may  be  colloidal,  is  no 
new  process.  The  details  of  Nature's  modus  operandi, 
although  doubtless  a  chemical  one,  are  unknown.  Suf- 
fice it  to  say  that  weathering  plays  an  important  part, 
although  Rohland  has  suggested  that  the  change  might 
be  due  to  the  intervention  of  micro-organisms.  It  has 
yet  to  be  demonstrated  that  colloidal  clay  can  be  manu- 
factured on  an  economic  scale  by  chemical  means.  Ex- 
periments have  demonstrated  that  simple  comminution 
is  not  sufficient.  A  comparison  of  results  has  shown 
that  whereas  3  to  4  cu.ft.  of  "body"  could  be  obtained 
from  a  raw  clay,  the  same  weight  of  weathered  product 
gave  6  cu.ft..  although  in  both  cases  the  size  of  the 
individual  particles  comprising  the  mass  was  the  same. 
Plasticity  is  synonymous  with  colloidity;  hence  the  need 
for  a  weathered  product  in  the  ceramic  industry. 

Clays  of  all  types  are  found  associated  with  other 
metalliferous  minerals,  but  plasticity  or  colloidity  is 
usually  detrimental  to  efficient  ore  dressing.  In  a  few 
instances  the  colloidal  envelope  may  be  destroyed  by 
roasting  prior  to  the  application  of  hydrometallurgical 
methods.  However,  wet  crushing  of  the  raw  ore  is 
usually  essential,  whereupon  the  clay  problem  becomes 
insistent. 

Flocculation  is  necessary  after  classification,  as  in  the 
ceramic  industry,  and  this  is  where  a  chemical  is  needed. 


Lime  is  used  extensively,  as  it  is  also  in  connection 
with  the  treatment  of  clay  soils,  whereby  a  reduction 
in  the  number  of  particle  masses  is  insured  by  agglom- 
eration. Thought  and  research  devoted  to  the  theory  oi 
the  flocculation  of  clay  by  lime  or  other  electrolyte  may 
serve  to  solve  the  problem  of  settling  and  classifying 
an  ore  that,  mechanically,  is  difficult  to  treat. 

What  is  the  action  of  lime  on  colloidal  clay?  It  may 
be  suggested  that  the  particles  in  the  suspended  state 
are  electrified  and  so  repel  each  other.  A  dissociation 
occurs  when  the  lime  is  added,  the  metallic  ion  of  the 
electrolyte  being  adsorbed  by  the  clay.  This  has  been 
proved  to  occur.  Further,  the  adsorption  of  the  ion  is 
probably  accompanied  by  electrical  action;  for  it  has 
been  demonstrated  that  whereas  particles  of  colloidal 
ferric  hydroxide  are  charged  positively  in  an  aqueous 
solution,  the  electrical  condition  is  changed  by  the  addi- 
tion of  ferric  chloride,  whereby  hydroxyl  ions  are  ad- 
sorbed. Therefore  it  may  be  assumed,  when  lime  is 
added  to  colloidal  clay  in  suspension,  that  an  adsorption 
occurs  which  is  accompanied  by  change  of  sign,  leading 
to  electrical  neutralization  and  settlement  of  the  par- 
ticles. However,  any  explanation  such  as  this  must  be 
considered  as  tentative  only. 

In  the  preparation  of  high-grade  clay  it  is  often 
necessary  to  treat  the  pulp  with  a  chemical  in  order  to 
peptize  it,  i.e.,  to  disseminate  the  particles  and  to  per- 
mit an  efficient  separation  of  high-grade  colloidal  clay 
irom  crystalline  matter.  Thus  it  is  to  be  noted  that 
although  the  raw  material  is  treated  chemically  at 
various  stages  of  preparation,  the  reagents  are  not  and 
cannot  be  used  for  the  purpose  of  producing  colloidal 
clay  from  a  non-colloidal  earth. 

The  methods  for  the  classification,  thickening,  and 
dewatering  of  clay  pulp  are  familiar  to  all  hydrometal- 
lurgical engineers.  An  electrical  method  of  separating 
colloidal  clay  from  crystalline  matter  is  a  comparatively 
recent  innovation.  In  this  the  pulp  is  electrolyzed. 
A  revolving  cylinder  forms  the  anode;  a  wire  screen 
alongside,  the  cathode.  The  pulp,  under  the  influence 
of  the  current,  is  classified,  the  colloidal  clay  going  to 
I  he  revolving  anode,  where  it  is  deposited.  The  cylinder 
dips  into  the  pulp  for  only  a  portion  of  its  circumfer- 
ence, so  that  the  removal  of  the  deposited  clay  is  prac- 
ticable when  it  becomes  exposed  to  the  air.  The  capacity 
of  the  machine,  of  course,  is  small.  A  drum  60  cm. 
diameter  by  150  cm.  long  gives  a  deposit  of  clay  vary- 
ing from  6  to  12  mm.  thick,  containing  25  per  cent 
water. 

There  is  much  scope  for  research  in  the  electrical  or 
physico-chemical  treatment  of  clay.  Problems  are  con- 
tinually cropping  up  for  solution  in  the  metallurgical, 
mineral,  ceramic,  agricultural  and  petroleum  industries. 
Latterly,  clay  has  been  found  to  serve  efficiently  as  a 
decolorizer  for  oil,  although  it  is  probable  that  the 
material  used  approximates  fuller's  earth  in  composi- 
tion. 

It  is  known  that  lime  acts  as  a  coagulant  of  clay  in 
suspension,  but  there  are  no  convincing  data  to  show 
how  it  acts.  If  such  were  available  it  is  probable  that 
further  uses  for  clay  would  arise  as  a  result  of  an 
appreciation  of  the  reasons  for  its  behavior  in  the 
presence  of  the  electric  current  and  toward  certain 
chemical  reagents.  If  the  function  of  electrolytes  were 
understood  better,  it  is  probable  that  clay  would  assume 
greater  importance  as  an  adsorptive  and  absorptive 
material.    In  the  hydrometallurgy  of  base  and  precious 
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metals  it  would  be  pertinent  to  determine  with  precision 
how  these  abstractive  properties  of  decomposed  kaolin 
could  be  neutralized:  for  it  is  evident  that  much  loss 
of  dissolved  metal  is  liable  to  occur  in  a  clayey  residue, 
especially  after  a  replacement  treatment  of  too  limited 
a  time  to  permit  the  efficient  dialysis  of  valuable  solu- 
tion through  the  colloidal  envelope  and  into  the 
surrounding  wash  water. 


THE  JOURNAL-PRESS  STAFF 


► 


ARTHUR  BARRETT E  PARSONS 

THE    FIRST    honest-to-goodness.    ten-hours-a-day, 
thirty-days-a-month,  work-or-starve  job  ever  held 
by  the  central  figure  in  this  sketch  was  in  Ely, 
New,  the  town  made  famous  in  the  mining  world  by  the 


operations  <>f  the  Nevada  Consolidated  Copper  Co.  This 
was  in  1005.  when  he  was  seventeen  years  old.  He 
confesses,  however,  thai  his  work  had  to  do  with  ir- 
rigating, catting,  and  baling  alfalfa  hay  on  the  flat  in 
Steptoe  Valley  rather  than  with  digging  in  the  copper- 
ing porphyry  at  the  Ruth  and  Copper  Flal  mines  up 
Robinson  Canyon.  Active  development  work  at  the 
mines  was  in  progress,  nevertheless,  and  surveys  were 

being  made  for  the  prop i  railroad  to  conned  with 

the  Union  Pacific  at  Cobre, 

J.  Parke  ''harming,  P.W.  Bradley,  John  H.  Mackenzie, 
Andrew  C.  I.awson,  Henry  Krumb  and  other  engil 
and  geologists  had  been  in  the  district,  and  one  feature 
of  their  activities  made  a  deep  impression  on  the  mind 
of  the  youthful  cultivator  of  alfalfa.  Whereas  every- 
body else  traveled  by  stage  or  on  horseback,  the  mining 
engineers  invariably  moved  from  place  to  place  by  auto- 
mobile. Without  exception  they  were  of  sufficient 
moment    in   the  world   to  warrant    the  expenditure   for 


the  use  of  a  motor  car.  Just  how  much  influence  the 
circumstance  may  have  had  on  our  biographee  we  are 
unable  to  ascertain;  the  fact  remains,  however,  that  in 
September  he  drew  the  small  balance  which  remained 
to  his  credit  on  his  employer's  books,  as  the  result  of 
three  and  a  half  months  of  hard  work  at  "$40  per  and 
found"  and.  returning  to  his  parents'  home  in  Salt  Lake 
City,  entered  the  Utah  School  of  Mines  with  the  avowed 
intention  of  becoming  a  mining  engineer,  thereby  spoil- 
ing, he  declares,  what  might  possibly  have  been  a  good 
farmer. 

Parsons  was  born  at  Salt  Lake  City,  Utah,  in  1887. 
He  was  educated  at  the  local  high  school  and  at  the 
University  of  Utah.  Even  as  a  student  at  school  and 
college  he  disclosed  a  marked  journalistic  aptitude, 
for  he  was  manager  of  a  school  paper  and  associate 
editor  and  editor  of  college  publications,  in  addition 
to  doing  reporting  for  the  Salt  Lake  Tribune,  even 
before  his  graduation  from  the  university,  though 
he  spent  his  vacations  in  the  mines  and  mills  of  Utah 
and  Nevada.  In  1910  and  1911  Parsons  worked  as 
assayer.  millman  and  surveyor  in  Idaho  and  Nevada, 
acting  as  correspondent  for  Engineering  and  Mining 
Journal  for  the  last  named  state,  and  contributing  an 
article  to  the  paper  on  "Cyaniding  Concentrate  at 
Goldfield."  He  spent,  also,  three  months  in  the  Utah 
Copper  mill,  at  Garfield,  an  experience  which  nine  out 
of  ten  young  mining  engineers  seem  to  have  had.  From 
the  end  of  1911  to  1915  Parsons  was  mill  superintendent 
for  the  only  profitable  gold-mining  enterprise  in  North 
Carolina,  the  Iola  mine,  at  Candor.  While  there  he  ac- 
quired a  420-acre  farm,  and  in  his  spare  time  raised 
peanuts,  cotton,  and  corn.  He  worked  the  mine  out, 
however,  and  left  both  farm  and  mine  for  further  pro- 
fessional experience  in  some  of  the  old-time  Western 
mining  camps. 

In  1917  Parsons  went  to  India  for  the  Burma 
Corporation.  Concerning  this  experience,  he  holds  that 
"If  you  want  to  appreciate  the  United  States,  spend  a 
year  somewhere  else."  On  his  return  from  India  in 
1918  Parsons  was  engaged  as  efficiency  engineer  by 
Butte  &  Superior,  at  Butte,  remaining  with  that  company 
until  he  accepted  a  place  as  Associate  Editor  on  Mining 
a  mi  Sri,  niifir  Press.  For  more  than  a  year  Parsons 
was  the  only  editor  on  the  Pre88  except  Mr.  Rickard, 
and  for  two  weeks  or  so,  during  the  latter's  temporary 
illness,  he  enjoyed  the  unique  distinction  of  being  the 
entire  editorial  staff  (in  operating  condition )  of  an  in- 
ternational mining  journal.  Parsons' work  on  the  Prrss. 
in  addition  to  his  routine  editorial  duties,  comprised  in 
pari  twenty  special  articles,  which  included  a  series  on 
"Nevada Consolidated,"  on  the  "Engels  Copper  Co.,"  on 
"The  California  Rand"  (which  was  received  with  high 
appreciation  bj  readers  of  the  paper),  on  "Mining  Liti- 
gation and  Common  Sense,"  on  "Investing  in  Copper 
Shares."  and  on  the  "Design  of  Flotation  Plants"  the 
two  last  mentioned  papers  also  evoking  complimentary 
comment  on  the  part  of  the  subscribers  to  .V.  &  S.  P. 

Parsons  was  married  in  1915  to  Miss  Mary  E.  Snell. 
His  especial  hobby  is  to  play  daddy  to  their  two  small 
sons. 

Mr,  Parsons  is  now  making  a  field  trip  for  the  pur- 
DOSe  of  investigating  the  present  industrial  status  and 
the  opportunity  for  the  Engineering  ami  Mining 
Journal-Press  efficiently  to  serve  the  non-metallic  indus- 
tries.    He  will  visit  Kentucky,  North  Carolina,  Georgia, 

Tennessee,  .Missouri,  and  the  Rosiclare  district  in 
Illinois. 
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The  Right  to  Work 


By  T.  A.  Richard 


IT  IS  ONE  of  the  defects  of  our  industrial  system 
that  the  cause  of  a  strike  does  not  become  a  subject 
of  general  interest  until  the  consequences  of  it  have 
entailed  inconvenience,  if  not  disaster,  to  the  com- 
munity. One  reason  why  the  public  generally  is  unable 
to  arrive  at  a  definite  opinion  on  the  merits  of  the  dis- 
pute behind  a  strike  or  a  lock-out  is  that  most  of  the 
newspaper  press  is  controlled  by  persons  committed  to 
one  side  or  the  other  of  the  industrial  quarrel.  Of 
most  newspapers,  and  magazines  also,  it  can  be  said  in 
advance  that  they  will  favor  either  the  side  of  big 
business  or  the  side  of  the  working  people;  of  only  a 
few  can  it  be  said  confidently  that  their  policy  is  im- 
partial and  their  attitude  judicial  in  matters  that 
require,  above  everything,  a  fair  spirit  and  an  unbiased 
mind.  The  railroad  strike,  which  has  caused  so  much 
disturbance  already,  and  is  not  settled  at  the  time  of 
this  writing,  illustrates  most  of  the  defects  of  our  in- 
dustrial system.  It  began  without  an  adequate  effort 
to  prevent  it;  it  has  run  its  course  without  an  author- 
ity to  control  it;  it  will  end  without  establishing  a 
method  for  avoiding  the  repetition  of  it.  The  worst 
of  all  waste  is  the  waste  of  experience. 

One  of  the  obstacles  to  a  settlement  of  the  railroad 
strike  hinged  upon  a  point  of  honor,  namely,  the  ques- 
tion of  seniority.  According  to  rules,  the  employees 
that  have  been  longest  in  service  are  given  preference 
in  the  filling  of  jobs,  and  when  they  become  too  old  for 
hard  work  they  have  the  first  chance  to  do  the  light 
work.  When  there  is  a  decrease  of  business  and  the 
working  force  is  curtailed,  the  men  of  junior  service  are 
the  first  to  be  dropped  from  the  payroll.  These  and 
other  rules  to  the  same  intent  apply  to  the  employee's 
status  in  the  particular  division  or  shop  to  which  he 
belongs. 

The  President,  in  his  effort  to  end  the  strike, 
proposed  to  both  sides  that  the  men  return  to  their 
former  positions  "with  seniority  and  other  rights  unim- 
paired." The  unions  accepted  the  suggestion,  but  the 
companies  refused  to  do  so.  Then  the  President  sug- 
gested that  the  point  at  issue  be  referred  to  the  Labor 
Board.  This  seemed  more  fair  than  it  was,  because  it 
was  unjust  to  those  who  had  remained  at  work.  As 
soon  as  the  strike  started  the  companies  engaged  new 
men;  obviously,  it  would  be  unfair  to  dismiss  them  at 
short  notice  and  equally  obviously  it  would  be  unfair 
to  take  back  the  strikers  with  their  seniority  and  pen- 
sion rights  unimpaired  as  against  the  men  that  had  re- 
mained loyally  at  work.  The  companies  were  in  honor 
bound  to  continue  the  new  men  in  their  jobs  and  to 
give  seniority  privileges  to  those  who  had  stayed  by 
them  during  the  strike,  because  they  had  promised  to 
do  so.  Only  one  contingency  could  warrant  the  com- 
panies in  ignoring  their  obligations  to  those  in  their 
employ  at  the  end  of  the  strike,  and  that  would  be  a 
decision  by  the  Labor  Board  or  some  other  competent 
authority  that  the  men  on  strike  had  been  entirely 
justified  in  leaving  their  work,  or,  to  put  it  in  terms 
of  economic  warfare,  that  they  had  won  the  strike. 
No  such  justification  exists,  least  of  all  for  those  who 
quit  work  without  orders  from  their  own  unions.  The 
outlaw  strikes  present  one  of  the  worst  features  of  the 
recent  happenings ;  they  constitute  a  failure  in  the  sys- 
tem of  collective  bargaining,  which   is   the  essence  of 


labor-unionism.  The  abandonment  of  trains  on  the 
Santa  Fe  railroad  at  Seligman  and  Needles  was  inexcus- 
able, not  only  because  it  caused  suffering  to  innocent 
travelers  in  a  desert  region,  but  because  it  broke  the 
agreement  for  a  30-day  notice  of  the  intention  to  stop 
work  and  because  it  was  done  without  orders  from  the 
recognized  leaders  of  the  unions  to  which  the  train- 
men belonged;  in  short,  it  was  an  act  of  sabotage.  If 
organized  labor  is  to  receive  public  support  it  must 
play  the  game  squarely.  That,  after  all,  is  the  one  great 
desideratum,  from  both  sides.  In  most  strikes,  as  in 
this  one,  the  principles  at  issue  are  beclouded  by  acts 
of  bad  faith  on  both  sides;  in  most  instances  the 
cause  of  original  disagreement  could  be  settled  amicably 
if  the  contestants  lived  up  to  their  agreements  and  tried 
to  carry  out  the  spirit  of  them  sincerely.  They  fail  to 
do  so;  they  obscure  the  question  at  issue  by  brutalities; 
they  introduce  new  causes  of  resentment;  so  that  in 
the  end  the  strike  becomes  merely  a  fight,  in  which 
force,  not  reason,  becomes  the  arbiter.  The  appeal  to 
force  is  a  step  toward  the  jungle  from  which  civiliza- 
tion has  emerged  painfully ;  it  does  not  settle  the  prin- 
ciple at  issue,  and  therefore  only  creates  further  oppor- 
tunities for  friction  and  fighting. 

The  suggestion  of  legislation  empowering  the  Labor 
Board  to  give  effect  to  its  decisions  is  attractive,  but 
we  do  not  need  Mr.  Gompers  to  tell  us  that  no  law 
can  be  passed,  within  the  four  corners  of  the  constitu- 
tion, that  will  compel  a  man  to  work  against  his  will — 
to  do  that  would  be  slavery.  On  the  other  hand,  a  man 
must  be  at  liberty  to  work  when,  where,  and  for  whom 
he  pleases.  The  right  to  work  is  the  complement  of  the 
right  to  cease  work.  "A  free  American  has  the  right  to 
work  without  any  other's  leave,"  so  says  the  President. 
The  word  "free"  is  redundant.  The  principle  is  implicit 
in  our  idea  of  democratic  freedom.  A  citizen  has  the 
right  to  quit  work,  provided  however  that  the  second 
right  is  not  abused  by  conspiring  to  do  injury  to  an- 
other; similarly,  an  employer  has  the  right  to  dismiss 
an  employee,  but  an  agreement  between  employers  to 
dismiss  all  their  workmen  in  order  to  lower  their  wages 
concurrently  is  a  conspiracy.  This  idea  is  recognized 
in  the  Kansas  Industrial  Act,  which  makes  it  unlawful 
for  any  two  or  more  persons  to  conspire  or  federate 
together,  or  to  injure  any  other  person  by  means  of  a 
strike  or  a  lock-out,  with  the  purpose  of  hindering, 
delaying,  or  interfering  with  operations  that  are  neces- 
sary to  the  life  of  the  community.  This  right  to  work, 
which  involves  the  substitution  of  new  men  in  the  place 
of  those  who  quit,  ought  to  be  sustained  by  all  the 
forces  of  the  Government,  because  it  is  a  principle 
fundamental  to  our  democratic  life,  and  because  it 
offers  a  means  of  checking  industrial  sabotage;  but,  on 
the  other  hand,  we  must  face  the  corollary  that  if  an 
employer  performing  a  public  service,  such  as  a  rail- 
road company,  can  not  fill  the  place  of  those  who  quit, 
that  is,  if  the  wages  or  conditions  of  labor  are  such  as 
not  to  attract  others  to  fill  the  vacancies,  then  the 
employer  must  modify  his  terms  so  as  to  obtain  workers 
sufficient  in  number  to  perform  the  necessary  public 
service.  In  short,  a  time  comes  when  there  is  a  dead- 
lock, and  it  is  that  deadlock  that  it  is  the  function  of 
the  Government  to  break  by  compulsory  arbitration  of 
the  matter. 
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Promoting  Efficiency  in  Drilling 
and  Blasting 

Further  Explication  of  the  Technical  Details  of  the 

Art  in  Response  to  Varied  Comment  Evoked 

by  the  Author's  Earlier  Communication 

The  Editor: 

Sir— In  the  Journal-Press  of  March  18,  1922.  you 
published  an  article  by  me  entitled  "Promoting  Effi- 
ciency in  Drilling  and  Blasting."  In  the  last  paragraph 
on  p.  447  and  the  first  paragraph  of  p.  448  I  inad- 
vertently stated  something  that  was  directly  contrary 
to  my  knowledge  and  experience  in  the  influence  of 
pressure  upon  the  burning  speed  of  fuse.  I  greatly 
regret  having  possibly  deceived  some  of  your  readers, 
but  am  grateful  to  the  various  correspondents  who  noted 
the  error  and  called  attention  to  it.  Perhaps  the  em- 
phasis given  this  matter  will  make  an  unusually  strong 
impression  on  some  readers  of  the  Journal-Press,  and 
so  will  serve  a  useful  purpose. 

In  the  Proceedings  of  the  Royal  Society,  1855,  J. 
Mitchell  stated  his  observation  that  time  fuses  burnt 
more  slowly  on  a  hi>rh  mountain.  Years  ago  St.  Robert 
expressed  the  relation  between  the  pressure  tp)  and 
the  velocity  (  V)  of  the  combustion  of  gunpowder  with 
the  formula  V  =  A  pS,  where  A  is  a  constant  and  p 
represented  pressures  varying  between  722  and  405  mm. 
of  mercury. 

The  retardation  under  diminished  pressure  is  sup- 
posed to  be  due  to  the  escape  of  the  heated  gases  before 
they  have  time  to  heat  the  contiguous  particles  of  gun- 
powder. In  other  words,  the  lower  the  pressure  the 
more  easily  the  hot  products  of  combustion  escape  and 
cany  with  them  the  heat  necessary  for  the  ignition 
of  the  adjacent  particles.  On  the  other  hand,  by  in- 
creasing the  pressure  the  rate  of  combustion  increases 
very  rapidly.  For  example,  Castan  has  estimated  the 
velocity  of  combustion  of  gunpowder  in  the  interior  of 
a  large-bore  cannon  to  be  0.32  m.  per  second,  whereas 
Mm-'  only  one-third  of  this  value  when  burnt  in 
pen  air.  The  effect  of  pressure  upon  the  rate  of 
burin !  is  indicated  as  a  matter  of  importance 

of  which  mining  men  should  take  cognizance. 

I  further  note  that  some  of  your  correspondents  take 

with  my  statement   that   electric  exploders  should 

alwa  es  and  feel  that  it  should 

be  qualified.    I   realize  that   then,  is  merit   in  their  view- 

I  oinl  arid  that  th(  ersial  "lie.     There 

points  which   I   iii. I   no1   elaborate  upon  and 

which  lead  me  to  prefer  the  nection,  although 

it  may  have  some  disadvantage  .     It'  the  bridge  wires 

e  in  electric  exploders  it  is  quite  likely  thai 

they  will  fail  in  proper  action  no  matter  how  they  are 

n  seems  to  me  that  the  failing  leasl  likely 

found  is  a  materially  variable  resistance  in  the 

bridge  wire  used,  since  the  manufacturers  te  I  eai  h  one 

fcr   a    maintenance    of    their   standards    in    tl, 


There  may  be  a  greater  likelihood  of  such  bridge  wires 
becoming  broken  in  transportation.  The  chief  trouble, 
I  fear,  is  the  making  of  poor  contacts  by  the  miner  in 
connecting  the  wires  between  exploders  and  the  lead 
wires.  With  broken  bridge  wires  or  poor  external  con- 
nections, the  parallel  (or  multiple)  connection  of  elec- 
tric exploders  will  permit  some  of  the  charges  of  explo- 
sives to  be  detonated  when  all  of  them  are  not  so 
affected.  With  a  series  connection  all  of  them  can  be 
expected  to  detonate  or  else  none  of  them  witl  (of 
course,  barring  the  possibility  of  some  undersized 
bridge  wires,  which  I  deem  entirely  unlikely).  It  there- 
fore seems  to  me  that,  on  the  score  of  efficiency  and 
safety,  the  series  connection  is  a  preferable  practice. 
The  use  of  "no  delay"  exploders  is  the  solution  I  had 
intended  to  indicate  in  warning  against  the  use  of  in- 
stantaneous electric  exploders  connected  to  electrical 
delay  fuses. 

Since  electric  lighting  circuits  usually  carry  a  mini- 
mum voltage  of  110  v.,  and  for  electric  haulage  in  mines 
250  v.  is  common,  there  is  sufficient  voltage  available  for 
blasting  most  rounds  with  electric  exploders  connected 
in  series.  Of  course,  the  above  voltages  can  be  reduced 
to  the  proper  values  by  rheostats,  and  the  current  will 
always  be  ample  for  heating  the  exploder  bridge 
wires  to  incandescence.  Where  exploders  are  connected 
in  parallel  there  is  a  danger  that  the  miner  is  not  ex- 
pert enough  to  avoid  trying  to  blast  more  holes  than 
the  amperage  of  his  blasting  machine  will  supply,  or 
will  need  a  higher  current  than  the  size  of  his  lead 
wires  will  permit  to  flow  from  his  source  of  electric 
power.  Another  advantage  for  series  connections  is 
therefore  indicated,  as  less  expert  labor  is  required  for 
such  a  practice. 

Reference  has  been  made  by  one  critic  to  my  remarks 
upon  the  possible  influence  of  the  shape  of  the  confining 
surface  about  an  explosive  upon  the  useful  work  which 
a  given  quantity  would  produce  in  blasting  rock.  I  had 
expected  a  storm  of  protest  against  this  hypothesis, 
and  since  writing  have  had  the  opportunity  of  di- 
CUSSing  the  matter  with  the  technologists  of  one  of  the 
large  powder  companies.  They  now  grant  the  logical 
nature  of  the  hypothesis  presented.  Regardless  of  the 
observations  which  may  tie  made  by  Trauzl  lead  block 
tests,  the  question  is:  Does  not  the  initial  unit  pressure 
produced  by  any  given  explosive  in  a  container  remain 
independent    of   the   si/e   or   shape   of   the   container   o" 

the  quantity  of  the  explosive,  so  long  as  there  are  no 

voids  between  the  walls  of  the  container  and  the  explo- 
sive and  the  other  conditions  of  temperature  and  pres- 

remain  constant'.'  if  so,  the  total  initial  pressure 
is  the  prodmt  of  the  area  of  the  bounding  surface 
i  whit  h    may    be   made   variable   by    using   differently 

shaped  containers  of  equal  enclosed  volumes)  and  the 
.nit  initial  unit  pressure.  It  Is  probable  thai 
the  useful  work  in  blasting  rock  depends  to  a  certain 
degree  upon  the  projected  area  of  the  drill  hole  upon 
the   trie   face  and  will  therefore  vary  with  the  diameter 
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of  the  hole.  If  the  explosion  develops  a  prism  of  rup- 
ture, as  is  commonly  indicated,  the  effective  area  would 
probably  be  somewhat  greater. 

The  questions  I  raised  in  my  article  have  been  dis- 
cussed with  some  explosives  manufacturers,  and  I  un- 
derstand that  many  of  them  have  not  received  sufficient 
study  and  research  to  permit  of  positive  answers.  I 
find  that  there  is  a  desire  for  these  points  to  be 
considered  by  a  co-operative  research,  and  I  trust 
that  sufficient  interest  will  be  aroused  to  produce 
such  a  program  and  that  the  U.  S.  Bureau  of  Mines 
will  feel  inclined  to  take  the  lead  in  this  matter  as 
a  disinterested,  technical,  and  experienced  body.  In 
general,  it  seems  that  mine  operators  have  looked  to 
the  explosives  manufacturers  as  parties  who  have  solved 
such  problems  by  research  and  are  therefore  in  the 
position  to  prescribe  accordingly.  It  now  seems  to  me 
that  the  manufacturers  have  partly  felt  that  they  will 
supply  explosives  of  the  properties  required  if  the  mine 
operator  will  definitely  specify  his  needs.  So  between 
the  two  viewpoints  there  has  been  a  hiatus  which  needs 
a  definite  program  of  research  if  it  is  to  be  filled,  and 
until  such  work  is  done,  we,  as  mining  engineers  and 
operators,  are  not  applying  to  our  work  that  knowledge 
and  judgment  which  is  usually  accorded  to  acts  of  the 
engineering  profession.  We  need  a  more  thorough 
education  in  the  science  of  explosives  and  the  art  of 
using  them  to  break  rock.  For  instance,  we  may  buy 
straight  dynamite  as  of  40  per  cent,  50  per  cent,  60  per 
cent,  or  70  per  cent  strength. 

What  do  these  figures  mean,  and  should  their  value 
be  in  direct  proportion  to  them?  As  a  matter  of  fact, 
the  accredited  ballistic  pendulum  tests  used  as  a  stand- 
ard by  one  of  the  manufacturers  show  that  the  ratio 
of  power  of  the  above  strengths  of  dynamites  varies  as 
only  1  is  to  1.16,  to  1.26,  to  1.34,  respectively,  or  con- 
siderably less  than  the  ratios  of  the  percentages  by 
which  they  are  classified.  Benjamin  F.  Tillson. 

Franklin,  N.  J. 


What  Is  the  Matter  with  Mining? 
The  Editor: 

Sir — The  discussion  as  to  "what  is  the  matter  with 
mining"  is  very  interesting  and  quite  timely  just 
now.  The  prospector  is  practically  gone,  and  it  is  well 
that  is  so.  It  was  a  hard  isolated  life,  rarely  profitable, 
and  when  a  considerable  sum  of  money  was  made,  the 
translation  to  city  life  was  generally  too  much  for  Mr. 
Prospector.  Many,  some  of  the  most  successful,  died 
in  some  county  hospital.  The  United  States  is  no  longer 
wild. 

The  "grass-root  mines"  are  about  all  found  and  are 
being  worked  or  have  been  exhausted.  There  is  almost 
nothing  being  done  to  replace  them.  Even  the  old-time 
miner  is  about  gone.  He  was  a  good  hammersman,  a 
good  timberman,  and  could  drift  through  soft  ground 
or  sink  a  wet  shaft.  Now  we  have  underground 
laborers,  mechanics,  young  collegians,  and  a  few  real 
miners,  generally  foremen,  to  make  up  a  crew. 

We  are  coming  to  the  time  when  "geology"  must  be 
dug  out  as  the  oil  men  are  now  drilling  "structure." 
Now.  mining  companies  keep  men  scouting  in  this  and 
other  countries,  and  have  card  catalogues  of  everything 
within  certain  limitations.  In  one  region  the  land  ha? 
been  systematically  cross-sectioned,  paced  and  mapped 
so  that  every  foot  of  ground  has  been  under  observation. 
The   wonder   is,  when  will   mining  companies   see  the 


futility  of  present  methods.  The  fad  of  employing 
youth  is  responsible  for  some  of  the  trouble. 

In  the  whole  field  of  expert  mine  examination  there 
is  nothing  so  dangerous  as  a  prospect.  It  requires  the 
highest  degree  of  experience  and  skill  to  select  from  the 
many  unprofitable  outcrops  of  ore  those  that  may  pos- 
sibly become  valuable.  Often  young  and  inexperienced 
men  are  sent  on  this  work.  On  the  other  hand,  older 
men  are  too  cautious ;  they  know  to  their  own  cost  that 
if  a  prospect  does  not  turn  out  well  that  it  will  be 
some  time  before  they  find  another  job.  The  way  to 
play  safe  is  to  find  some  fault  (which  is  easy)  and  turn 
it  down.  Another  source  of  trouble  is  that  if  a  pros- 
pact  is  recommended  for  exploration  and  development, 
someone  else  is  put  in  charge  of  the  work  and  it  is  car- 
ried on  under  different  plans  than  those  designed. 

The  most  common  stumbling  block  is  the  price.  The 
general  public  is  inclined  to  think  that  a  mine  is  treas- 
ure trove  and  that  every  vein  makes  a  mine.  By  the 
time  the  men  about  town  have  got  hold  of  a  proposition 
and  increased  the  price  to  a  point  where  it  will  attract 
attention  among  larger  operators  or  has  reached  some 
one  who  has  a  pull  with  the  officials  of  one  of  the 
larger  mining  companies,  it  is  loaded.  I  made  a  long 
trip  once  to  see  a  hoped-for  mine  on  the  Pacific  Coast. 
The  five  claimants  wanted  $5,000  each,  but  when  the 
proposition  reached  Boston  the  price  was  $250,000. 
When  a  man  finds  something  promising  he  sometimes 
works  until  he  has  earned  enough  to  buy  the  needed 
supplies,  but  more  often  goes  to  town  and  rustles  a 
"grub  stake."  The  property  soon  gets  into  the  hands 
of  some  merchant,  lawyer,  or  real-estate  man,  then 
passes  on  until  it  reaches  some  investor  or  mining 
company,  always  picking  up  an  unearned  increment,  un- 
til the  price  is  out  of  sight. 

The  more  common  investor  is  the  tenderfoot.  He 
generally  puts  one  of  the  promoters  in  charge,  a  man 
who  is  a  good  romancer  but  with  no  knowledge  of  min- 
ing. Occasionally,  one  of  these  men  has  "good  horse 
sense"  and  works  out.  There  was  an  instance  in  Mexico 
where  several  investors  went  out  to  see  work  started 
at  the  mine.  During  the  evening  it  was  decided  that 
"our  assayor"  must  have  pure  chemicals  and  water. 
Ten  carboys  of  distilled  water  were  ordered  from 
John  Taylor  &  Co.  in  San  Francisco.  This  water  was 
shipped  1,500  miles  by  rail,  120  miles  by  wagon  and 
over  100  miles  on  pack  animals.  The  local  water  was 
free  from  chlorides  and  there  was  a  steam  plant  and 
mill  at  the  mine. 

Limited  capital  is  another  source  of  failure.  As  time 
goes  on  more  expensive  and  complete  equipment  seems 
to  be  required;  also  greater  care  and  time  spent  in 
investigating  the  method  of  ore  treatment.  There  seems 
to  be  no  place  for  the  small  mine,  which  in  the  aggre- 
gate should  produce  considerable  ore.  If  more  men 
would  get  out  and  hunt  mines  for  themselves  instead 
of  jobs  it  would  be  better. 

Some  changes  in  the  mining  laws  would  help  matters 
in  the  United  States.  The  assessment  law  enables  men 
to  hold  claims  for  a  long  period  of  time  without  doing 
anything.  It  also  causes  much  perjury.  If  $100  were 
paid  into  the  federal  treasury  as  a  tax  and  the  various 
claims  were  taxed  by  the  states  at  the  price  asked  of  a 
purchaser,  some  promising  prospects  would  soon  pass 
into  the  hands  of  those  who  would  make  use  of  them. 
In  Mexico  1,200  claims  have  recently  become  void  by 
the  non-payment  of  taxes  by  speculators. 

Apartado  72,  Chihuahua,  Mexico.  H.  H.  Taft. 
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Mining  Barytes  in  Ireland 

Operations  of  a  Profitable  Mine  in  County  Cork  —  Modern  Equipment  Used  —  Description 

of  Mining  and  Milling  Methods  —  Work  Stopped  by  Sabotage  —  Other 

Deposits  of  Pure  White  Barytes  Await  Development 

By  Frank  H.  Ahier 


THE  RECENT  change  in  economic  conditions  in 
the  Free  State  of  Ireland  is  resulting  in  activity  in 
the  mining  industry.1  It  is  hoped  that  the  new 
mining  laws  that  will  be  enacted  under  the  Free  State 
will  be  favorable  to  exploration  and  exploitation,  so  as 
to  attract  investigators  and,  in  time,  develop  the 
mineral  resources  of  the  country. 

During  a  residence  of  six  years  in  County  Cork,   I 
have  been  able  to  study  the  orebodies  of  the  southwest 


Deveenalomane  mine 


part  of  this  district.  The  area  is  highly  mineralized 
and  has  been  mined  in  the  past  by  Cornish  miners  for 
copper  glance  or  chalcocite,  chalcopyrite,  bornite,  and 
barium.  In  recent  years  the  only  mineral  mined  has 
been  barytes.  The  locality  in  which  the  principal  lodes 
of  barytes  occur  is  bounded  on  the  north  by  the  village 
of  Durrus,  on  the  south  by  Roaring  Water  Bay,  on  the 
west  by  Mount  Gabriel,  and  on  the  east  by  Hill  Pekin. 

The  geological  formation  consists  of  the  blue,  green, 
and  gray  slate  or  grits  of  the  old  red  sandstone,  the 
valleys  being  overlain  with  good  peat.  The  main  mineral 
lode  of  the  district  strikes  approximately  N.  45  deg.  W., 
and  dips  southwest  at  80  deg.  At  Deveenalomane  is  a 
small  mining  camp  erected  by  the  company  that  mined 
this  lode.  The  lode  crosses  the  road  running  from 
Durrus  to  Ballydehob,  at  Deveenalomane!  and  was 
worked  up  to  MI20,  under  my  direction,  for  the  Dim 
Ltd.,  "f  London. 

Lode  Is  Irreoulab 

The  lode  is  a  lenticulai  ■  "  formation.     The 

hanging  wall  is  completely  broken  and  crushed,  the  foot 
wall  being  hard  and  smooth.  The  lode  increases  from  a 
mere  thread  in  a  horizontal  piano  to  ;i  width  in  several 
places  of  12  to  if)  ft.  of  solid,  snow-whit. ■  barytes.  These 
great  bunches  sometimes  contain  a  pari  of  the  adjacent 
hanging  wall,  which  probablv  fell  in  when  the  Mill 
the  vein  was  in  progress.  The  copper  lode  of  thi 
trict  strike  approximately  at  right  angles  to  the  barytes 

'This  wn.«  writt'-n  in  March,    1923      BDITOO. 


lodes.  They  have  been  located  in  the  Deveenalomane 
mine  coming  up  to  the  barytes  but  never  crossing  it; 
here  one  can  get  proof  that  the  barytes  lode  is  the  oldest 
of  the  district.  In  the  Deveenalomane  mine  the  copper- 
bearing  rock  is  of  too  low  grade  for  mining. 

The  Deveenalomane  mine  was  first  opened  about  1854 
by  small  tributers.  It  was  taken  over  by  the  Deveenalo- 
mane Mining  Co.,  Ltd.,  of  London,  in  1904.  This  com- 
pany unwatered  the  main  shaft  down  to  the  forty- 
fathom  level,  then  the  bottom  of  the  mine.  It  sunk 
another  thirteen  fathoms  and  opened  a  good  orebody  on 
the  fifty-three-fathom  level.  During  this  period  a  new 
mill  was  erected.  The  property  was  taken  over  in  1914 
by  the  Dunmanus  Bay  Barytes  Co.,  Ltd.,  which  at  once 
started  stoping  between  the  forty-  and  fifty-three- 
fathom  levels. 

Development  was  pushed ;  a  winze  was  sunk  in  the 
orebody  to  the  sixty-three-fathom  level,  and  this  level 
was  driven  northeast  and  northwest  of  the  winze, 
exposing  an  orebody  200  ft  long,  of  an  average  width  of 
8  ft.,  of  snow-white  barytes.  Development  work  was 
advanced  rapid'y  enough  to  keep  ahead  of  the  mill,  a 
depth  of  seventy-six  fathoms  being  reached.  The  ore- 
body  was  cut  in  two  by  an  intrusion  of  quartz,  which 
eventually  displaced  the  barytes  at  the  ninety-six-fathom 
level  as  the  walls  of  the  lode  converged. 

Lateral  development  was  pushed  northward  on  the 
fifty-three-fathom  level  toward  the  old  workings  in  the 
direction  of  Durrus.  An  orebody  50  ft.  long  and  averaging 
4J  ft.  wide  was  found,  but  no  stoping  was  done,  owing 
to  the  fact  that  the  ore  showed  a  slight  iron  stain  from 
the  percolating  waters  coming  from  the  old  workings. 

The  system  of  mining  employed  was  the  driving  of 


I :  in- ul! 


lode  "ii  tin  sixty-three-fathom  level, 

Tin   trails  uvi  dark 


levels  ''•'  ft.  high  and  •">  ft.  wide  from  the  main  shaft  to 
the  orebody;  when  this  was  reached  they  widened  to  the 
width  of  the  lode.  Levels  were  at  intervals  of  GO  ft. 
vertically.  Tracks  of  16-lb,  rail  were  provided  for  hand- 
tramming  cars   having  a  capacity   of   112  lb.  of  ore. 
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The  orebody  was  blocked  out  by  means  of  winzes  or 
raises  every  60  ft. ;  these  served  for  ventilation  and  for 
filling  after  stoping.  Overhand  stopes  were  started 
from  the  stull  pieces.  A  7-ft.  bench  would  be  cut,  and 
the  space  would  be  filled  with  debris  from  the  develop- 
ment faces  on  the  levels  above  or  with  material  taken 
from  a  small  rock  shaft. 

The  stull  pieces,  varying  from  6  to  20  ft.  long  by  12  to 
18  in.  square,  were  placed  2  ft.  apart.  They  were  well 
hitched  in  the  foot  wall  and  placed  on  an  angle  of  55  deg. 
against  a  wall  plate  on  the  bad  hanging  wall.  The 
timbering  required  the  services  of  two  careful  and  expe- 
rienced miners. 

New  Mill  Erected  in  1914 

An  up-to-date  mill  was  erected,  and  at  that  time— 
1914 — it  was  considered  the  best  in  the  four  kingdoms. 
The  flow  sheet  is  shown  on  this  page. 

The  capacity  of  the  mill  was  forty  tons  per  day 
(twenty-four  hours).  The  ore  received  from  the  mine 
was  tipped  over  a  grizzly,  from  which  the  fines  (pass- 
ing l}-in.  ring)  went  to  four  jigs,  in  which  most  of  the 
country  rock  was  removed.  The  barytes  was  dried  by 
means  of  a  flat  kiln,  and  from  there  it  entered  the  main 
mill  at  the  rolls.  The  fines  were  never  treated  together 
with  the  lump  ore,  but  were  kept  in  stock  and  ground 
when  a  sufficient  quantity  had  accumulated  to  keep  the 
mill  grinding  three  to  four  days.  The  fines  made  second 
and  third  grades.  The  lumps  were  treated  as  shown  in 
the  flow  sheet.  From  the  grizzly  they  were  washed  and 
any  adhering  waste  was  knocked  off.  They  then  entered 
the  breaker  or  crusher  through  a  chute. 

The  mill  was  automatic ;  the  barytes  was  not  moved  by 
hand  from  the  time  it  was  fed  into  the  crusher  until  it 
passsed  from  the  Newago  screen  into  bags  to  be  sewed 
up.  Each  bag  contained  224  lb.  I  may  say  here  that  our 
tube  mill  gave  us  excellent  results,  and,  from  tests  made, 
60  per  cent  of  the  product  could  pass  a  200-mesh  screen 
and  was  ready  for  the  market.  Unfortunately,  although 
we  tried  numerous  patented  machines,  we  could  find  no 
device  that  would  separate  the  fines  from  the  rough,  and 
we  had  to  send  all  the  tube-mill  product  to  the  Buhr 
stones.  After  passing  this  through  one  pair  of  Buhr 
stones  we  could  send  it  to  market  as  the  "Best  British 
White  Barytes." 

Our  bagged  product  was  stored  in  a  warehouse  next  to 
the  mill,  in  which  was  a  terminal  of  an  aerial  tram  made 
by  Ropeway,  Ltd.  It  was  7,000  ft.  long,  with  a  capacity 
of  eighteen  tons  per  hour  of  barytes  in  bags,  and  ten 
tons  of  coal  in  buckets.  The  other  terminal  was  on  the 
company's  island  jetty  in  Dunmanus  Bay.  Here 
steamers  came  alongside  and  loaded  for  the  different 
markets  in  England. 

The  mine  and  mill  were  operated  by  a  175-hp.  Camp- 
bell suction  gas  engine,  which  transmitted  its  power 
through  a  belt  to  a  line  shaft  from  which  the  different 
units  of  the  equipment  were  driven. 

Hoisting  was  done  by  steam,  and  an  80-hp.  Ingersoll- 
Rand  compressor  supplied  air  at  80-lb.  pressure  to 
Holman  2J-in.  piston  drills,  for  drifting;  hammer 
drills,  for  sinking;  and  telescopic  drills,  for  stoping  and 
raising. 

The  miners  of  the  locality  had  been  taught  by  the 
Cornish,  winning  copper  ores  in  old  days,  and  had  a 
good  knowledge  of  hand  drilling  and  timbering.  After 
two  good  drillers  who  had  had  experience  on  the  Rand 
had  been  put  to  work,  the  local  miners  soon  got  the 
knack     of     using     machines.     Gas     enginemen     and 


mechanics  were  trained  at  the  mine,  so  the  whole  mine 
and  mill  were  operated  by  local  labor  under  skilled 
supervision. 

Unfortunately,  in  September,  1919,  fire  entirely 
destroyed  the  plant.  The  buildings  were  not  restored, 
but  the  company  came  to  an  agreement  with  a  neighbor- 
ing company  whereby  it  bought  our  crude,  which  we 
sent  over  the  ropeway  to  its  steamers  at  the  jetty. 
However,  on  the  Thursday  night  before  Easter,  1920, 
our  tramway  was  maliciously  broken,  and  mining  opera- 
tions ceased.  The  mine  closed  and  the  machinery  was 
sold.  The  company  paid  regular  dividends  from  1914 
until  the  end  in  1920. 

This  is  the  only  orebody  in  the  neighborhood  that  has 
been   mined   by   up-to-date   methods,    although   further 
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toward  Cork  another  deposit  of  barytes  is  being  worked. 
Today,  in  the  Ballydehob  district,  there  are  virgin  lodes 
of  pure  white  barytes  which  can  be  traced  for  a  distance 
of  a  mile,  awaiting  capital  for  the  necessary  develop- 
ment before  erecting  a  mill.  The  roads  are  ordinary 
country  roads  over  which  a  Ford  car  can  travel.  The 
railway  runs  from  Skibbereen  through  Ballydehob  to 
Skull,  which  is  the  nearest  port.  Mining  stores  can  be 
bought  in  Skibbereen  or  Ballydehob. 


Engels  Copper  Increases  Output 

In  Plumas  County,  the  Engels  Copper  Co.  is  one  of 
the  few  copper  mines  in  California  being  worked  this 
year,  and  for  the  first  five  months  of  1922  its  output  of 
copper  was  5,630,628  lb.,  as  compared  with  4,439,040  in 
the  corresponding  period  of  1921.  Tunnel  No.  10,  now 
driven  3,700  ft.,  will  have  a  total  length  of  7,600  ft.  and 
will  cut  the  orebodies  of  the  Engels  mine  500  ft.  below 
the  present  lowest  level.  The  company  is  installing 
additions  to  its  flotation  plant  and  planning  further 
drilling  and  development  of  the  Superior  mine.  The 
Walker  Mining  Co.,  at  Portola,  closed  for  some  time, 
resumed  operations  May  22,  1922,  and  is  now  pro- 
ducing daily  about  40  tons  of  concentrates  containing 
20  per  cent  of  copper,  7  oz.  of  silver,  and  a  little  gold. 
At  Quincy  the  Plumas-Eureka  Annex  Co.  has  purchased 
the  Jamison  group  of  mines,  which  have  not  been 
worked  for  some  years,  though  formerly  productive. 
After  many  years  of  idleness  the  Emigrant  Hill  gravel 
mine,  three  miles  from  Quincy,  has  been  reopened  and 
the  channel  is  being  mined.  In  Sacramento  County  the 
Natomas  Consolidated,  of  California,  continues  working 
all  its  dredges  in  the  Folsom  field,  and  if  conditions 
do  not  alter,  the  remaining  proved  ground  has  an 
estimated  "life"  of  ten  years. 
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A  Resume  of  Electrolytic  Zinc  Practice* 

Fundamental  Principles  Are  Simple,  but  Impurities  Are  Particularly  Troublesome,  and 

Details  Must  Not  Be  Overlooked — Process  Attractive  for  Complex  Ores  If  Power 

Costs  Are  Reasonable,  and  Is  Likely  to  Receive  Much  Wider  Application 

By  John  T.  Ellsworth 


AMONG  the  important  developments  of  modern 
/-*  industrial  progress,  one  of  the  most  interesting, 
-L  JL  as  well  as  one  of  the  most  economically  impor- 
tant, is  the  use  of  electricity  in  non-ferrous  metallurgy. 
Although  considerable  improvement  has  been  made  in 
reduction  of  costs,  and  in  types  of  furnaces,  the  fire- 
smelting  processes  still  remain  wasteful,  especially  in 
the  treatment  of  complex  ores.  In  contrast  to  these, 
hydrometallurgical  processes  promise  eventually  a  much 
better  percentage  recovery  of  metal,  a  cleaner  separa- 
tion of  the  different  metals  in  complex  ores,  and,  con- 
sequently, lessened  production  costs. 

The  farthest  advanced  commercially  of  the  wet  proc- 
esses for  metals  are  those  for  electrolytic  copper  and 
zinc.  Zinc  was  produced  commercially  from  both 
chloride  and  sulphate  solutions  in  Germany  about  1890, 
and  in  England  at  about  the  same  time,  from  chloride 
solution,  but,  on  account  of  experimental  difficulties  and 
of  the  considerable  investment  necessary  to  build  even 
a  very  small  commercial  plant,  little  was  done  in  this 
country  until  1915,  when  the  General  Electric  Co.,  at 
Bully  Hill,  Cal.,  and  the  Anaconda  Copper  Mining  Co., 
at  Anaconda,  Mont.,  undertook  to  operate  small  plants 
to  substantiate  favorable  results  obtained  in  their  lab- 
oratories. 

Anaconda  Plant  the  Largest 

The  Bully  Hill  plant,  one  at  Keokuk,  Iowa,  and  one  at 
Denver,  Col.,  after  a  good  deal  of  experimentation,  chiefly 
with  flue  and  baghouse  products,  have  suspended  opera- 
tions for  an  indefinite  period.  There  are,  however, 
three  plants  in  this  country  and  a  plant  in  Canada 
that  have  been  operating  almost  continuously  until  the 
recent  extreme  depression  in  the  price  of  zinc.  The 
largest  and  probably  the  most  successful  of  these  plants, 
all  of  which  are  treating  low-grade  concentrates,  is  that 
of  the  Anaconda  company  at  Great  Falls,  Mont.,  which 
produces  about  175  tons  of  cathodes  per  day.  The  plant 
of  the  Consolidated  Mining  &  Smelting  Co.  at  Trail, 
B.  ' '..  produces  about  75  tons,  that  of  the  Judge  Mining 
&  Smelting  Co.  at  Park  City,  Utah,  about  10  tons,  and 
the  Electrolytic  Zinc  Works  at  Martinez,  Cal.,  about 
2  tons  per  day. 

The  description  of  the  process  which  is  here  at- 
tempted is  that  '.:  the  general  plan  which  is  being 
followed    by   the    plants    which    are    treating   a    more   or 

ow-grade  concentrate         thej   seem,  thus  far,  to 

have  been   the   n  ful. 

The   fundamental   principle      involving   the  zinc   alone 

imple,  involve  practical]}    no  metal  losses,  and  may 

!«■  brief!}    jtated  Zinc  blende  (ZnS)  may  be 

to    the   oxide,    which    is    quite    soluble    in 
dilute  sulphuric  acid.     A  solution  of  zinc  sulphate  can 
be  electrolyzed  with  a  direct  current  which  will  di  | 
the  zinc  on  a  suitable  cathode  and  replace  In  the  solu- 


tion a  proportional  amount  of  sulphuric  acid,  which  in 
turn  may  be  used  for  further  leaching  of  zinc  oxide. 

The  process  as  applied  to  complex  ores  is  not  so  sim- 
ple and  can  best  be  considered  under  separate  headings, 
alluding  to  the  four  principal  operations,  namely: 
Roasting;  leaching  and  purification  of  solution;  elec- 
trolyzing;  and  melting  of  cathodes. 

Principles  of  Roasting 

The  minimum  temperature  required  for  the  roasting 
of  zinc  blende  is  about  600  deg.  C.  The  most  economical 
temperature  to  use  on  the  usual  low-grade  concentrate 
is  somewhere  between  650  and  725  deg. 

The  main  object  desired  is  as  nearly  as  possible  a 
dead  roast,  with  the  minimum  formation  of  ferrite, 
which  is  generally  considered  to  be  a  double  oxide  of 
zinc  and  iron  and  which  is  insoluble  in  dilute  sulphuric 
acid  of  the  strength  usually  found  convenient  in  the 
electrolytic  plant.  Either  the  oxide  or  the  sulphate 
roast  may  be  used.  The  furnaces  ordinarily  used  are 
six-  or  seven-hearth  McDougall  or  Wedge  type,  fired 
with  coal  or  oil.  These  furnaces  are  well  adapted  to  the 
sulphate  roast,  which  consists  in  exposing  the  concen- 
trates for  fourteen  to  sixteen  hours  to  a  temperature  of 
about  650  deg.  This  roast  is  necessary  when  the  ma- 
terial treated  is  high  in  iron,  say  around  20  per  cent, 
on  account  of  the  more  rapid  formation  of  ferrite  at 
higher  temperatures.  If  the  iron  is  around  10  per  cent, 
the  oxide  roast  with  a  temperature  of  700  to  725  deg. 
is  preferable,  but  the  time  should  be  lengthened  to  at 
least  twenty-four  hours  in  order  to  lower  the  percent- 
age of  sulphide  sufficiently  to  avoid  its  concentration  and 
rehandling  from  the  leach  residue,  which  ia  often  nec- 
essary with  the  sulphate  roast. 

Methods  of  Leaching 

The  leaching  is  usually  done  in  pachuca  tanks,  al- 
though this  particular  type  of  tank  is  not  necessary,  the 
zinc  oxide  being  very  soluble  in  dilute  sulphuric  acid. 
Air  agitation  is  found  best,  on  account  of  keeping  the 
coarser  particles  in  suspension  and  also  for  the  bene- 
ficial effect  of  slight  oxidation. 

The  first  separation  of  metala  is  effected  by  this 
leach;  most  of  the  zinc,  manganese,  cadmium,  copper, 
alkali,  and  alkaline-earth  metals  and  soluble  silicates  go 
nlo  solution,  and  the  lead,  silver,  gold,  pari  of  the  cop- 
per, and  most  of  the  arsenic  and  antimony  remain  in 
i  he  residue. 

There  are  different  methods  of  conducting  this  part 
of  the  process  to  avoid  the  loss  of  recoverable  zinc  in 

the   filter   cakes.      One   oi    these    Is    the   continuous   acid 

which   consists    in    filtering   Off   the    residue   while 

Btill  a<id  and  then  neutralizing  the  filtrate  with  lime-  or 

calcine,  returning  this  Becond  residue  to  the  original 

acid  leach.      It   is  to  neutralize  the  solution  to 

pro  ipitate  the  iron  as  hydroxide  m'  basic  salt  and  to 
I'ree  the  solution  success)' ully  of  copper  and  cadmium  by 
means  of  zinc  dust,  without   using  an  exorbitant   i 
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Several  complications  occur  in  the  filtering  operation: 
(a)  Formation  of  ferrous  hydroxide;  (b)  precipitation 
of  zinc  hydroxide;  (c)  precipitation  of  calcium  sulphate 
and  other  basic  sulphates;  (d)  formation  of  gelatinous 
silica.  It  is  difficult  to  oxidize  the  iron  thoroughly  and 
the  resulting  ferrous  hydrate  is  hard  to  filter.  Then,  in 
order  to  precipitate  the  ferrous  iron  and  form  a  well 
coagulated  residue,  which  helps  to  carry  out  gelatinous 
silica  and  the  finely  divided  antimony  and  arsenic  com- 
pounds, an  excess  of  the  neutralizing  agent  is  added, 
which  tends  to  precipitate  zinc.  If  the  concentration 
of  zinc  in  the  solution  is  high  (10  per  cent  or  over),  this 
loss  may  become  serious  when  the  acid  leach  is  not  used. 

Practically  all  of  the  soluble  sulphates  of  the  metals 
commonly  found  in  zinc  ores  crystallize  with  a  large 
amount  of  water  of  crystallization,  and  in  a  cyclic 
process,  unless  otherwise  separated,  all  of  them  must 
gradually  increase  to  the  saturation  point.  It  is  at  this 
point  of  neutralization  and  filtration,  with  attendant 
cooling,  that  these  start  to  crystallize  out,  forming 
crusts  in  the  fiber  of  the  filtering  medium  which  slow 
down  the  operation  and  leave  large  amounts  of  solution 
in  the  filter  cake.  The  amount  of  washing  which  can 
be  done  without  equivalent  evaporization  is  limited  by 
the  minimum  of  dilution  of  solutions  allowable  for  eco- 
nomical operation.  Too  much  of  this  fine,  bulky  pre- 
cipitate cuts  down  the  metallic  value  of  the  leach  or 
purification  residue,  when  filtered  neutral  or  basic.  The 
silica  which  enters  the  solution  when  acid  in  the  form 
of  soluble  silicates  becomes  gelatinous  as  soon  as  it  is 
neutralized  and  also  seriously  interferes  with  filtration. 

Copper  is  separated  completely  enough  by  agitation 
with  zinc  dust.  The  cadmium  is  deposited  in  the  same 
manner,  but  with  air  agitation  care  must  be  taken  not 
to  continue  agitation  too  long  after  addition  of  the  dust, 
because  whatever  amount  of  cadmium  becomes  oxidized 
will  replace  zinc  in  solution.  By  long-continued  agita- 
tion with  water  alone,  most  of  the  cadmium  can  be 
separated  from  these  residues.  This  fact  is  the  basis 
of  some  processes  for  the  separation  of  these  metals 
when  in  the  form  of  sulphates. 

Procedure  in  Electrolyzing 

The  electrolysis  of  pure  zinc-sulphate  solution,  al- 
though harder  to  accomplish  than  that  of  some  other 
metals,  can  be  carried  out  satisfactorily  by  means  of 
pure  lead  anodes  and  aluminum  or  zinc  sheet  cathodes. 
The  chief  hindrance  to  the  formation  of  smooth,  heavy 
deposits  is  the  reduction  of  hydrogen  to  the  gaseous 
state.  Contrary  to  the  earlier  statements  of  scientists, 
zinc  can  be  deposited  with  good  efficiency  from  quite 
strongly  acid-sulphate  solutions  so  long  as  a  consider- 
able number  of  zinc  ions  are  present.  About  20  g.  per 
liter  is  usually  considered  the  minimum  allowable  con- 
centration of  the  zinc  for  efficient  deposition,  although 
sometimes  this  can  be  lowered.  Some  hydrogen  is  al- 
ways set  free,  but  the  amount  does  not  seem  to  make  so 
much  difference  as  the  manner  in  which  it  is  freed  from 
the  electrode.  At  very  low  acid  strength  and  in  some 
other  instances  the  gas  collects  in  large  bubbles,  which 
stick  to  the  plate.  Zinc  forms  around  these,  and  the 
surface  becomes  rough,  a  larger  proportion  of  current 
is  attracted  to  the  high  points,  the  deposit  becomes  still 
rougher,  and  the  current  efficiency  decreases  rapidly 
with  the  increased  age  of  the  deposit.  Higher  current 
densities  and  acid  strength,  as  a  rule,  tend  to  decrease 
this  effect,  but  the  rough  deposits  can  be  obtained  under 


these  conditions,  as  well  as  smooth  ones  with  fairly  low 
density  and  acid  strength. 

With  stationary  electrodes,  insoluble  anodes  and  pure 
zinc-sulphate  solution,  between  three  and  four  volts  are 
necessary  to  deposit  zinc  with  the  usual  spacing  of  two 
inches  between  centers  of  electrodes.  By  proper  regu- 
lation of  feed,  this  voltage  can  be  held  at  an  average  of 
3.2  and  a  good  average  of  85  per  cent  current  efficiency 
obtained.  This  gives  a  power  consumption  of  1.40 
kw-hr.  (d.c.)  per  pound  of  zinc.  Soluble  anodes  would 
decrease  the  voltage  and  consequently  the  power  con- 
sumption, but  good  deposits  could  not  be  obtained  from 
ores  or  residues  containing  impurities.  It  can  easily  be 
seen  that  one  of  the  absolute  essentials  of  the  process  is 
a  power  cost  below  $40  per  kilowatt-year,  as  this  means, 
under  the  best  conditions  as  outlined  above,  assuming  a 
ratio  of  unit  cost  of  a.c.  energy  to  unit  cost  of  d.c. 
energy  of  75  per  cent,  an  ideal  cost  of  0.855c.  per  pound 
of  zinc.  These  conditions  have  probably  not  as  yet  been 
held  consistently  by  any  commercial  plant. 

The  causes  of  lowering  of  deposition   efficiency  are 
the  action  of  the  hydrogen  bubbles  and  that  of  impuri- 
ties.   The  effect  of  impurities  can  be  divided  into  four 
classes: 
Metals  which  have  a  lower  decomposition  voltage  than 

that  of  zinc. 
Metals  which   have   different   valences   in   sulphate   so- 
lution. 
Products  of  anodic  oxidation. 
Suspended  solids  in  the  electrolyte. 

One  of  the  well-established  laws  of  electrolysis  is  that 
the  reduction  accomplished  at  the  cathode  and  the  oxi- 
dation at  the  anode  are,  respectively,  those  which  are 
the  easiest  of  accomplishment.  Another  is  that  the  oxi- 
dation at  the  anode  must  always  be  equivalent  to  the 
reduction  at  the  cathode.  With  zinc-sulphate  solutions 
the  easiest  reduction  is  that  of  zinc  ions  to  the  metal. 
This  is  balanced  at  the  anode  by  the  oxidation  of  lead 
to  lead  peroxide,  that  of  oxygen  to  ozone,  and,  in  the 
usual  commercial  plant  solution,  that  of  manganese  to 
manganese  dioxide  and  permanganates. 

The  first  class  of  impurities,  of  which  copper  is  a 
good  example,  having  a  lower  decomposition  voltage 
than  that  of  zinc,  will  deposit  before  it  and  in  such  form 
that  the  zinc  cannot  form  a  firm  deposit  over  them. 

The  second  class,  of  which  iron  is  an  example,  do  not 
deposit  at  all,  but  are  reduced  to  the  lower  valence  at 
the  cathode  and  reoxidized  at  the  anode;  this  action 
uses  up  current  and,  although  not  necessarily  injuring 
the  appearance  of  the  deposit,  causes  marked  lowering 
of  current  efficiency. 

The  third  class,  of  which  manganese  dioxide  is  the 
most  common  example,  are  finely  divided  solids  which 
are  formed  at  the  anode,  become  positively  charged,  and 
migrate  to  the  cathode,  where  they  become  imbedded  in 
the  mass  of  the  zinc  deposit.  When  in  sufficiently  large 
quantities  to  create  trouble,  the  usual  effect  is  to  cause 
holes  in  the  zinc,  which  gradually  enlarge  with  age  of 
deposit. 

The  fourth  class  of  impurities  consists  of  solids 
which  are  suspended  in  the  electrolyte  and,  either  by 
becoming  positively  charged  or  because  the  solution 
circulates  toward  the  cathode,  tend  to  make  the  zinc 
deposit  irregular  and  non-adherent.  The  presence  of 
these  solids  may  be  due  to  faulty  filtration,  or,  as  is  more 
common,  to  salts  which  become  super-saturated,  owing 
to  the  natural  diminution  of  volume  which  is  caused  by 
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the  formation  of  hydrogen  and  oxygen.  Salts  which  are 
displaced  from  solution  at  the  neutralization  point  are 
still  almost  saturated  when  reaching  the  cells,  where 
some  of  them  start  to  crystallize  again,  even  though  the 
solution  is  acid.  The  effect  of  this  action  is  more 
marked  toward  the  lower  end  of  a  cascade  of  cells, 
whereas  the  effect  of  the  first  three  classes  of  impuri- 
ties is  most  marked  where  the  new  solution  enters  the 
cell  system,  or  at  the  head  of  the  cascade. 

Still  another  cause  of  poor  efficiency  is  lack  of  prompt 
attention  to  cells  when  making  poor  zinc  from  any  of 
the  above  causes.  The  natural  voltage  of  a  zinc  cell, 
with  power  cut  off,  is,  of  course,  just  about  the  same  as 
when  in  operation,  but  with  opposite  direction  of  emf. 
If  a  cell  is  working  at  low  efficiency  this  effect  is  local, 
and  zinc  may  be  depositing  on  one  part  and  dissolving 
rapidly  from  another  part  of  the  same  plate.  The  effect 
of  this  action,  if  long  continued,  is  to  form  a  film  of 
white  lead  oxide  or  sulphate  on  the  anode.  After  such 
a  film  is  formed,  it  is  impossible  to  deposit  zinc  from 
the  purest  of  solutions,  and  new  anodes  must  be  used. 

The  Melting  of  the  Cathodes 
The  melting  of  zinc  cathodes,  providing  they  are 
obtained  fairly  smooth  and  solid,  is  not  difficult, 
although  a  small  amount  of  dross  will  always  be  formed 
on  account  of  the  ease  with  which  zinc  is  oxidized. 
However,  in  case  of  soft  or  sprouty  cathodes,  which 
may  contain  zinc  oxide  or  sulphate,  dross  is  much  more 
easily  formed,  and  melting  efficiency  may  be  consider- 
ably lowered.  The  usual  procedure  is  to  fire  above  the 
charge  in  a  reverberatory  furnace  with  a  reducing  flame, 
using  a  bath  of  sufficient  depth  that  a  good  part  of  the 
melting  is  done  beneath  the  surface. 

The  percentage  recoveries  of  zinc  by  this  process 
have  not,  as  a  rule,  been  high,  and  have  varied  widely 
with  local  conditions.  Thus,  a  95  per  cent  solubility 
can  be  obtained  with  one  ore  and  only  80  per  cent  with 
another;  solutions  at  one  plant  may  consume  twice  as 
much  zinc  dust  as  those  at  another,  and  so  on.  This, 
however,  is  merely  because  of  the  difficulties  encoun- 
tered in  working  out  the  complex  details  of  practical 
operations  as  applied  to  local  conditions.  The  successful 
operation  of  any  department  of  the  plant  is  absolutely 
dependent  upon  like  conditions  in  the  other  departments. 
A  poor  roast  will  cause  a  poor  leach  and  make  the  filtra- 
tion difficult;  a  small  amount  of  certain  impurities 
allowed  to  go  to  the  cells  may  lower  the  current  effi- 
ciency 20  or  30  per  cent  and  make  a  poor  deposit  of 
zinc,  from  which  twice  the  usual  amount  may  be  lost 
as  dross. 

The  Electrolytic  Process  Reviewed 

Although  this  brief  outline  may  have  unduly  empha- 
sized the  difficulties  and  disadvantages  of  the  electro- 
lytic zinc  process,  it  has  been  done  because  these  are 
naturally  of  most  Interest  to  those  who  have  to  do  with 
problems  of  industrial  operation,  and  to  indicate  the 
direction  along  which  improvement  will  be  made  to 
evolve  the  most  successful  flow   sheet. 

The  succ.-      at  the  process  for  a  given  locality  depends 

on  the  cost  ol  electric  power,  the  character  of  the  ore  in 

adaptability  to  the  leaching  and  purifying 

operations,   and   the  amount    and    val t    the    n 

combined  with  the  zinc.  Given  favorable  conditions  in 
these  respects,  the  advantage  of  producing  a  high-grade 
zinc  product   and  of  concentrating  the  other  metals  in 


residues  which  are  quite  suitable  for  either  the  com- 
mon fire  treatment  or  other  methods,  make  this  process 
one  which  is  well  worth  a  still  further  expenditure  of 
time  and  money  to  perfect.  It  is  already  the  only  rea- 
sonable method  of  treating  the  ores  in  certain  localities, 
and  the  time  is  not  far  off  when  its  use  will  become 
much  more  general  for  complex  ores,  if  power  resources 
are  not  monopolized  and  held  at  prohibitive  rates. 

Finally,  on  account  of  the  many  details  concerning 
the  other  metals  present  in  these  ores,  a  proper  under- 
standing of  which  is  necessary  for  successful  production 
of  zinc,  the  process  is  likely  to  be  the  foundation  for 
electrolytic  processes  for  some  of  these  other  metals. 


New  Zealand  Completes  Waihi  Survey 

A  resurvey  of  the  Waihi  gold  field,  in  New  Zealand, 
has  recently  been  completed,  and  the  director  of  the 
Dominion  Geological  Survey,  P.  G.  Morgan,  has  issued 
a  preliminary  report.  He  advocates  extensive  lateral 
exploration  and  sinking  to  a  depth  of  about  2,000  ft. 
Some  of  the  conclusions  reached  by  Bell  and  Fraser  in 
1912  have  been  found  to  be  untenable.  For  instance, 
the  hypothesis  was  advanced  that  an  intrusive  mass  of 
dacite  contained  the  principal  orebodies  at  Waihi,  but 
this  has  been  completely  disproved.  It  is  expected  that 
the  famous  Martha  lode  will  meet  the  Empire  lode  at  or 
about  2,000  ft.,  where  an  enrichment  is  likely.  In  gen- 
eral, a  long  life  for  the  field  is  predicted. 

The  report  of  the  Waihi  Gold  Mining  Co.  for  1921, 
recently  issued,  follows: 

1  lepth    ol   mine,    feet    1,616 

Ore   reserves,   tons    681.860 

Average  value  per  ton   (34.14s.) $8.19 

Lodes   mined    Is 

Mill   operated,   days    270.3 

Average  number  of  stamps  dropping 106 

Average  number  of  tube  mills  running 6.6 

Ore  crushed  and   treated,   tons 164.042 

Stamp  dutv.  tons  per  day    5.7! 

Assay  of  ore   (31.66s.)    *7.60 

Actual  extraction,  per  cent    91.6 

Dor6  bullion   produced,  oz 459.654 

Value    for    1921     £307.!>7:' 

Dividends   paid   in    1921    JS'TSJ 

Market  value  of  investments  at  end  of  year 317. 4_a 

Other    cash    assets     (stores,    war    loan,    hydro-electric 

plant  sold  to  N.  v..  Government)    262,000 

Total  output  to  date   (end  ot  1921) 13.335,900 

Total   dividends   paid    5.919.803 


Onyx  in  Arizona 

Onyx,  or  onyx-marble,  has  been  mined  commercially 
in  a  number  of  Arizona  localities.  One  deposit,  of  the 
rare  brown  onyx,  is  now  being  worked  about  twenty 
miles  south  of  Canyon  Diablo  station  of  the  Santa  F£ 
railroad.  It  was  discovered  in  1894.  A  carload  of  the 
material  was  worked  up  into  articles  such  as  table  tops, 
which  found  ready  sale  at  the  Chicago  World's  Exposi- 
t  i..n.  It  is  found  in  veins.  The  color  is  uniform, 
though  shading  into  amber. 

At  Phoenix,  a  factory  is  being  operated  by  H.  C.  Cook 
for  the  production  of  articles  made  of  onyx,  which  is 
secured  from  a  quarry  in  the  Cave  Creek  district,  about 
thirty-five  miles  north  of  Phoenix.  This  quarry, 
opened  about  thirty  years  ago  by  B.  Heyman,  contains 
material  of  notable  beauty,  of  nearly  all  colors,  veined 
and  mottled.  The  deposit  now  is  difficult  of  access,  and 
a  motor  truck  road  to  it   is  being  built. 

At  Mayer,  on  the  Bradshaw  Mountain  railroad,  south 
of  I'rescott.  is  a  very  large  deposit  of  pscudo-cm.vx. 
mined  years  ago  for  interior  finishing  of  several  New 
York  office  buildings,  It  was  owned  by  the  famous  Capt. 
"Buckey"  O'Neill,  who  sold  it  a  few  months  before  he 
was  killed  in  a  Rough  Rider  charge  in  Cuba,  in  1898. 
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Smelting,  casting,  and  beating,  from  a  tomb  of  the  Fifth   Dynasty 

An  Illustrated  History  of  Mining  and  Metallurgy — I 

Records  in  the  Form  of  Drawings  and  Writings  Indicate  Ancient  Egyptians  Conducted 

Mining  and  Smelting  in  a  Manner  Comparable  to  Advances  in  Other  Industries 

— Mine  Map  Made  in  Time  of  King  Seti  I  Earliest  Known 

By  H.  H.  Manchester 


THE  EARLIEST  RECORDS  of  mining  antedate 
even  the  dawn  of  civilization.  One  reason  for  this 
is  that  the  prehistoric  Egyptians  buried  various 
weapons  and  utensils  in  their  graves,  probably  with  the 
idea  that  they  would  be  of  assistance  to  the  spirit  in 
the  hereafter.  In  the  earliest  prehistoric  graves  are 
found  copper  harpoons,  chisels,  and  pins,  the  heads  of 
which  were  formed  by  simply  rolling  over  the  shank. 
Somewhat  later,  but  still  in  the  prehistoric  age,  dag- 
gers and  spearheads,  also  made  of  copper,  were  buried 


with  the  body.  From  about  the  same  period,  about 
six  thousand  years  ago,  came  relics  of  gold,  silver,  and 
lead.  Electrum  has  been  discovered  in  tombs  of  the 
First  Dynasty.  This  was  no  doubt  a  natural  mixture 
of  gold  and  silver  such  as  came  from  the  Nubian  mines. 
In  prehistoric  times  it  was  already  discovered  that 
some  copper  ores,  with  the  imperfect  method  of  smelt- 
ing then  employed,  produced  a  harder  metal,  and  one 
better  suited  for  tools,  than  others.  Some  of  the  ear- 
liest prehistoric  tools  were  hardened  through  the  pres- 


Smelting,  beating,  and  weighing  in  the  old  Empire  of  Memphis 


Smelting  in  small  crucibles,  from  a  tomb  of  the  Sixth  Dynasty 
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.1?;  ancient  Egyptian  battery  of  blowpipes 


ence  of  about  4  per  cent  arsenic  in  the  metal,  and  in 
others  this  effect  was  produced  by  as  little  as  1  per  cent 
of  bismuth.  A  bronze  rod  was  discovered  in  a  mastaba, 
or  tomb,  of  the  Third  Dynasty  of  Meydum,  but  speci- 
mens of  bronze  from  this  period  are  too  rare  and 
questionable  to  prove  that  the  amalgamation  was  then 
known. 

A  few  relics  of  iron,  likewise,  have  been  unearthed 
among  the  remains  of  the  Old  Kingdom  of  Memphis, 
but  they  are  so  scarce  as  to  prove  that  if  iron  were 
known  at  all  in  that  era  its  use  was  exceedingly  rare. 

The  greatest  supply  of  copper  seems  to  have  come 
from  the  Sinai  Peninsula,  to  the  east  of  Egypt.  The 
mines  were  worked  at  certain  times,  though  probably 
not  regularly,  as  early  as  the  First  Dynasty,  but  they 
were  opened  up  more  extensively  by  King  Snefru  in 
the  Third  Dynasty,  and  he  was  afterward  looked  back 
upon  as  the  great  patron  of  mining  there.  A  number 
of  the  roads  leading  to  Sinai,  and  stopping  places  on 
the  way,  were  named  after  him,  and  he  was  honored 
along  with  the  god  Hathor  as  the  protector  of  miners. 

Much  of  the  mining  at  Sinai  was  done  by  expeditions 
which  were  dispatched  from  Egypt  to  work  during  the 
most  favorable  months  and  then  return.  A  proof  of 
this  is  the  inscription  left  on  the  rocks  by  a  leader  of 
such  an  expedition  in  the  Fifth  Dynasty.  At  about  this 
period  the  mines  of  Sinai  began  to  be  worked  for  tur- 
quoise. This  was  highly  valued  in  Egypt  and  was  the 
object  of  various  expeditions.  An  inscription  of  that 
dynasty  mentions  that  the  god  had  caused  precious 
stone  to  be  found  in  the  secret  mine,  which  probably 
refers  to  turquoise. 

The   earliest    Egyptian    mining   tools    discovered  are 

picks,  flint  and  stone  chisels  and  scrapers,  wooden 

mallets,  and  stone  hammers.    The  mallet  was  the  shape 

of  a  policeman's  club;  that   is.  all  handle  with  no  head; 

the  hammer,  on  the  other  hand,  was  only  a  semi-globular 


pieue  of  stone,  thus  being  all  head  and  no  handle. 
When  copper  came  in  it  was  used  for  chisels  and  ham- 
mers. The  skill  of  the  Egyptians  with  such  rude  tools 
is  evidenced  in  the  work  they  did. 

There  is  no  Egyptian  account  of  smelting  dating  from 
the  Old  Empire  of  Memphis,  but  several  pictures  from 
that  period  suggest  how  it  was  done.  In  a  tomb  of  the 
Fifth  Dynasty  at  Sakkara.  the  ore  is  apparently  in  a 
crucible    in    the   midst    of   the   fire.      Around   this   are 
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An  undent  Egyptian  map  of  a  gold  mine  district — the 
earliest  known  map  of  a  mine 

Bitting  several  workmen  in  whose  hands  are  long  tubes 
through  which  they  are  blowing  the  fire.  A  somewhat 
similar  tomb  painting  at  Sakkara  illustrates  not  only 
smelting  the  ore  but  casting  and  hammering  the  metal. 
In  both  of  these  pictures  the  fire  was  unprotected  from 
the  wind,  but  there  was  also  a  small  furnace  which  was 
like  a  pot.  with  one  side  of  the  rim  raised  as  a  guard 
against  the  wind.  In  this  furnace  charcoal  was  burned, 
and  it  was  probably  u^vc\  for  small  amounts  of  gold. 
A  picture  of  it  represents  a  workman  with  a  short  blow- 
pipe in  one  hand  and  a  pair  of  spring-backed  tongs  in 
the  other. 

Few  records  have  been  found  in  Egypt  from  the 
Sixth  to  the  Eleventh  dynasty.  Hut  in  the  Twelfth 
Dynasty,  more  than  four  thousand  years  ago,  mining 

operations  in  Sinai  were  again  resumed. 

The  road  to  Sinai  was  no  doubt  dangerous  because 
of  the  heat,  and  the  operations  themselves  might  lie 
interrupted  by  accidents.  On  this  subject  we  find 
Sahek-hir-hab  congratulating  himself  in  an  inscription: 
"I  hollowed  ,,nt  a  mine  chamber  for  my  king,  and  the 
lull  number  of  my  youths  returned:  none  among  them 
perished.  .  .  .  (live  praise  to  the  king,  the  moun- 
tains  yield  what   is  within,  and   the  hills  proffer  their 
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riches."  The  leader  of  the  expedition  was  commanded 
to  bring  back  a  certain  quantity  of  turquoise,  and  per- 
haps copper,  and  in  carrying  out  the  work  he  divided 
his  force  into  gangs  of  five,  with  foremen  and  super- 
intendents. An  inscription  of  Amenenhat  in  the  Twelfth 
Dynasty  declares:  "I  arrived  at  the  mine  of  Ka; 
I  procured  the  quota  of  turquoise,  being  .  .  .  for 
each  five  men  each  day.  Never  had  so  much  been  done 
since  the  days  of  the  king  of  Upper  and  Lower  Egypt, 
Snefru  the  blessed." 

Some  of  the  difficulties  met  by  the  expeditions  are 
suggested  by  an  inscription  by  Harurre,  who  entered 
Sinai  during  the  hot  season.  "I  came  to  the  district 
in  the  third  month  of  the  second  season,  although  it 
was  not  the  season  for  travel  to  the  mineland.  .  .  . 
The  treasurer  of  the  god  said:  'Let  not  your  face 
flinch  on  this  account;  behold  Hathor  will  turn  it  to 
advantage.'  I  looked  to  myself  and  considered  when 
I  came  from  Egypt.  My  face  flinched  and  it  was  diffi- 
cult for  me.  The  plateaus  are  parched  in  summer,  and 
the  mountains  sear  the  skin.  .  .  .  When  I  asked 
the  workmen  about  it  they  said,  'There  is  turquoise  in 
this  mountain  forever,'  which  was  pleasant  to  hear 
coming  at  this  season.  I  began  to  work  fortunately. 
My  force  arrived  in  full  numbers;  none  among  them 
perished;  my  face  recoiled  not  before  the  undertaking. 
I  succeeded  in  mining  the  best  stones,  and  completed 
the  work  in  the  first  month  of  the  third  season.  I 
brought  back  genuine  precious  stones,  more  than  any- 
one who  had  come  here,  and  more  than  the  quota;  even 
better  than  in  the  usual  season.  ...  I  led  my  force 
very  considerately,  nor  was  I  harsh  voiced  to  the 
workmen." 

The  principal  sources  of  gold  in  early  Egypt  were 
probably  Nubia  and  Coptos.  In  the  Twelfth  Dynasty 
Ameni  describes  the  southern  expedition  for  it  a.s  fol- 
lows: "I  sailed  southward  to  bring  gold  ore  for  the 
king  of  Upper  and  Lower  Egypt.  ...  I  sailed  with 
400  of  my  best  troops,  all  of  whom  returned  in  safety, 
without  the  loss  of  a  man.  I  brought  the  quota  of  gold 
commanded  me,  and  was  praised  for  it  in  the  palace." 
Ameni  also  went  on  an  expedition  for  gold  ore  to 
Coptos,  and  recorded  the  event  as  follows :  "To  bring 
gold  ore  I  sailed  south  to  the  city  of  Coptos,  together 
with  the  hereditary  prince,  commander  of  the  city  and 
vizier,  Sesostris.  I  sailed  south  with  600  from  the 
bravest  of  the  Oryx  nome.  I  returned  in  safety,  my 
soldiers  having  suffered  no  loss:  I  accomplished  all 
that  had  been  commanded  me." 

In  both  of  these  cases,  it  will  be  noted  that  the 
expedition  went  after  and  brought  back  gold  ore,  rather 
than  refined  gold. 

After  the  Nomadic  kings  had  been  driven  out  of 
Egypt,  and  the  New  Empire  of  Thebes  established, 
about  3,500  years  ago,  an  invention  was  made  which 
greatly  facilitated  smelting.  This  was  the  application 
of  foot  power  to  the  bellows.  This  bellows  consisted  of 
a  goat  skin,  with  a  tube  leading  from  it  to  the  fire. 
The  illustration  shows  the  workmen  standing  with  each 
foot  on  a  skin.  By  resting  his  weight  on  one  foot,  he 
drives  the  air  from  that  bellows  into  the  fire,  while  by 
lifting-  the  other  skin  with  a  cord  he  causes  it  to  be 
filled  with  air.  This  was  a  great  improvement  over  the 
old  blow  pipe,  and  made  it  possible  for  the  Egyptians 
to  smelt  more  refractory  ores,  and  in  much  greater 
amounts. 

In  this  period  bronze  became  common,  though  tin  for 
it  had  to  be  imported  mostly  through  the  Phoenicians. 


Iron  also  came  into  more  frequent  use,  though  it  was 
never  employed  by  the  Egyptians  as  much  as  bronze. 

The  gold  mines  of  Atika  were  situated  far  across 
the  burning  desert,  and  the  expeditions  were  greatly 
hampered  by  the  absence  of  water.  When  Seti  I  in- 
spected the  mines  from  which  electrum  was  brought,  he 
sorrowed  over  the  lack  of  water  on  the  way,  and  caused 
a  well  to  be  dug,  which  for  a  time  was  a  great  aid  to 
the  expeditions.     Later  this  well  dried  up,  and  another 


Ancient  Egyptian  quarrying s  in  a  mine  in  Sinai 

one  was  excavated  on  the  road  to  Akita  by  Rameses  II 
in  the  Nineteenth  Dynasty. 

A  remarkable  papyrus  of  that  period  contains  per- 
haps the  oldest  plan  of  a  mine  in  existence.  It  repre- 
sents two  valleys  running  parallel  to  each  other  between 
the  mountains,  and  united  by  a  winding  valley  which 
crosses  them.  The  pointed  mountain  marked  "A"  has 
the  notation,  "Mountains  where  gold  is  washed,"  while 
on    the    mountain    marked    "B"    are    the    words    "gold 
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Stone  pillars  left  in  mine  in  Sinai 

mine."  The  valley  "M"  and  the  pass  "N"  are  called 
routes  to  the  sea.  On  the  mountain  marked  "C"  was 
a  temple  of  Amon.  The  huts  marked  "H"  no  doubt 
belonged  to  the  gold  miners,  while  the  reservoir  marked 
"K"  was  probably  the  well  of  King  Seti  I. 

In  the  next  dynasty  we  read  of  a  great  expedition 
sent  by  Rameses  III  to  the  copper  mines  in  Atika: 
"I  dispatched  my  forces  to  the  land  of  Atika,  to  the 
great  copper  mines  there.  Some  we  carried  by  gal- 
leys, while  others  went  by  land  upon  their  asses.    The 
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Stone  pounders  for  crushing  stone,  from  Sinai 

like  had  not  been  heard  of  before  since  the  first  kings. 
The  mines  were  found  rich  with  copper.  It  was  loaded 
by  myriads  into  the  galleys,  which  were  sent  on  to 
Egypt  and  arrived  in  safety.  The  bars  of  copper  were 
brought  and  piled  into  a  heap  under  the  balcony,  a 
hundred  thousand  in  number." 

A  similar  expedition  was  sent  by  Rameses  III  to  the 
turquoise  mines  of  Sinai,  and  brought  back  genuine 
turquoise  in  numerous  sacks,  as  well  as  silver  and  gold. 


Stone  picks  from  Sinai 

In  his  researches  in  Sinai,  Petrie  found  stone  picks, 
pounders,  mallets  and  hammers,  as  well  as  flint  scrapers 
for  grubbing  out  the  sandstone.  A  highly  interesting 
relic  was  a  crucible  of  pottery  in  the  shape  of  a  hemis- 
phere with  the  rim  rising  vertically  still  higher,  and 
the  spout  considerably  below  the  rim.  It  is  thought 
that  the  handle  of  this  was  not  strong  enough  to  bear 


the  weight  of  molten  metal,  and  that  it  was  emptied  by 
being  rolled  rather  than  lifted. 

At  the  bottom  of  some  of  the  many  huts  were  buried 
household  utensils  of  stone  or  pottery  which  were  too 
heavy  in  proportion  to  their  value  to  be  carried  back 
to  Egypt,  and  were  hidden  by  the  last  occupant  of 
the  hut  on  the  chance  that  he  might  return. 

A  thousand  years  later,  after  Egypt  had  been  con- 
quered by  Alexander,  and  was  under  the  rule  of  the 
Ptolemies,  which,  it  must  be  remembered,  was  a  Greek 


.4  pottery  crucible  for  copper,  from  Sinai 

dynasty,  the  old  Egyptian  system  of  working  the  mines 
through  expeditions  was  changed.  The  mines  were  put 
under  close  control,  and  were  worked  by  criminals 
whose  offences  were  great  enough  to  be  punished  by 
life  imprisonment.  In  many  cases  even  their  families 
were  banished  to  the  mines  with  them,  and  also  forced 
to  wear  their  lives  out  at  the  work. 

The  mines  were  visited  by  Diodorus  Siculus  in  the 


Copper  ehi$$U  for  mining,  from  Sinai 


Rock   drilling    >n    Egypt   3,500  years   ago.      Note 
position  of  tin    workmen  and  the  prod 
of   the    for,  man 

first  century  B.  ('..  and  he  gives  something  of  an  account 
of  the  methods  in  use. 

The  soil  was  naturally  black,  but  in  the  body  of  the 
earth  ran  many  veins  shining  with  white  marble  and 
glistening  with  all  suits  of  bright  metals.  There  was 
one  overseer  for  the  whole  work,  who  marked  out  the 
stone  and  showed  the  laborers  what  to  do.  The  rock 
which  was  the  hardest  and  full  of  gold  was  softened  by 
putting   fire   under   it,   and   then  worked  out   with  the 
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Smelting   with   the   foot   bellows  and   casting,   Eighteenth  Dynasty 


hands.  Several  thousand  wretches  followed  the  vein, 
and  broke  it  in  pieces  with  hammers  and  iron  pick 
axes.  They  carried  lamps  fastened  to  their  foreheads 
to  give  them  light,  but  otherwise  worked  in  perfect 
darkness.  The  pieces  of  stone  were  thrown  out  upon 
the  floor  of  the  gallery,  where  they  were  gathered  up 
by  little  boys   and  carried  out. 

Other  criminals  who  were  about  thirty  years  of  age 
took  this  rock  and  pounded  it  with  iron  pestles  in  stone 
mortars  until  the  pieces  were  about  the  size  of  a  bean. 
The  older  men  and  women  then  placed  them  in  mills 
and  ground  them  until  they  were  as  fine  as  meal. 
Finally  the  masters  of  the  work  took  the  powdered  stone 
and  spread  it  upon  a  broad  and  slightly  hollowed  plank 
where  they  washed  and  cleansed  away  the  earth,  the 
gold,  on  account  of  its  weight,  remaining  behind.  After 
washing  it  several  times,  they  drew  out  the  remaining 
dross  by  delicately  applying  slender  sponges.  Finally, 
other  workmen  put  it  into  earthen  jars,  and,  in  propor- 
tion to  the  quantity,  mixed  with  it  "some  lead,  grains 
of  salt,  a  little  tin,  and  barley  bran."  Covering  the 
pots  very  tightly,  and  daubing  them  over  with  clay, 
the  men  placed  them  in  a  furnace  and  left  them  there 


five   days   and   nights,   after  which,   assures   Diodorus, 
only   pure   refined  gold  remained. 
To  be  continued. 


Precipitating  Copper  by  the  Bardt  Process 

A  South  American  correspondent  mentions  the  pre- 
cipitation of  copper  from  acid  or  neutral  solutions  by 
a  process  invented  by  a  Mr.  Bardt,  a  German  engineer 
living  in  Chile.  Pure  copper  is  precipitated  by  the 
polissaccaratos  present  in  wood,  one  part  of  sawdust 
precipitating  one  part  of  copper.  The  sulphuric  acid 
used  is  regenerated.  The  process  is  conducted  in 
autoclaves  at  140  deg.  C,  at  a  pressure  of  70  lb.  more 
or  less.  At  Copiapo,  Chile,  there  is  said  to  be  under 
construction  a  leaching  plant  to  treat  600  tons  per  day 
by  this  process.  Our  correspondent  also  mentions  an- 
other patent  issued  to  Mr.  Bardt  by  which  unroasted 
copper  sulphides  are  leached  with  sulphuric  acid  and 
a  little  saltpeter  in  autoclaves  at  about  140  deg.  C. 
The  nitric  acid  produced  is  regenerated. 

So  far  as  we  know,  neither  of  these  processes  has 
been  tried  in  this  country. 
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The  Chihuahua  State  Labor  Law 

Some  Observations  on  the  Act  That  Became  Effective  Aug.  15 — Measure  Apparently 
Aimed  at  Foreign  Corporations — Labor  Contracts  Required  for  All  Employment — 
Minimum    Wage    and    Proft-Sharing — Boards    of    Conciliation    and    Arbitration 

By  a  Special  Correspondent 


OX  JUNE  27.  1922,  the  Legislature  of  the  State 
of  Chihuahua  passed  an  act  known  as  the  Labor 
Law,  which  was  sent  to  the  Governor  and  by  him 
signed  and  promulgated  on  July  5  to  take  effect  Aug.  15, 
1922.  The  new  State  Labor  Law  is  the  result  of  a 
prescription  in  Article  123  of  the  Federal  Constitution 
of  1917  which  obligates  each  state  to  make  laws  regulat- 
ing labor  and  social-welfare  conditions  in  conformity 
with  the  principles  expressed  in  that  same  constitutional 
article,  but  with  due  regard  to  the  needs  of  each  par- 
ticular state. 

Other  than  a  possible  moderate  regulation  of  com- 
pensations for  accidents,  the  State  of  Chihuahua  had 
little  or  no  need  for  such  legislation,  especially  so  far 
as  the  mining  and  metallurgical  industries  were  con- 
cerned. Relations  between  employers  and  employees 
have  been  amicable  in  the  overwhelming  majority  of 
cases,  and  such  minor  disputes  as  have  arisen  during 
the  past  several  years  have  been  settled  promptly  and 
satisfactorily  between  and  by  the  workmen  and  manage- 
ments themselves  without  the  intervention  of  third 
parties  or  with  recourse  to  serious  strikes  or  other 
demonstrations.  Labor  has  been  well  paid,  all  factors 
taken  carefully  into  consideration;  living  conditions 
have  been  improving;  and  employment  has  been  in- 
creasing gradually.  With  the  initiation  of  the  Obregon 
regime,  and  consequent  cessation  of  bandit  activities 
in  the  State  of  Chihuahua,  life  and  property  have  be- 
come more  secure. 

However,  the  State  Legislature  in  the  main  appears 
to  be  composed  of  members  to  whom  radical  ideas  are 
quite  alluring,  and  they  were  determined  to  upset  the 
existing  order  of  affairs  by   giving  trial   to  something 
new  in  the  state,  even  in  the  face  of  the  fact  that  Pres- 
ident Obregon  had  previously  caused  to  be  published  a 
project  for  a  federal  enactment  regulating  Article   123 
of  the  Constitution,  which  he  intends   to  presenl    for 
deration    this    fall    to    the    newly    elected    Federal 
md    in   the   preamble   of   which    project    the 
thai    "lately  a  large  part  of  the  li 
laton  have  taken  as  a  basis   for  their  legislation  their 
own    personal    political    ambitions,    promoting    reforms 
which  plea  ijority  of  the  working  classes  by 

their   theoretically   legal   aspect,   but    which   also   please 
the    capitalistic   class    on    account    of    their   COmplii 
application    by   which    these    same   laws   offer    facilities 
for  their  evasion." 

Foreign  Corporation-  Obvioi  81  i   nu   Ta» 
The   principal    industry    in    Chihuahua   today    la    that 
of  mining  and  its  allied  proo  ises,  in  which  by  far  the 
larger  pari   of  the  hired  lab  employed. 

And  the  vast  majority  of  the  labor  used  in  the  mining 
Industry   in  thi  ireign  corporation!  or 

orporationi  controlled  by  foreign  capital  and 
directed  by  foreign  ■  Without  comment  on 

the    aim    of    the    law    OT    that     of    the  who 

■i  effe  ted  It,  it   is  very  easy,  as  a  I 


of  the  foregoing  facts,  to  perceive  who  are  offered 
as  the  target  which  finally  is  hit. 

The  objects  of  the  new  law  are  carefully  enumerated 
in  its  first  chapter.  Principal  among  them  are  to  enact 
regulations  establishing  the  principle  and  governing 
the  application  of  labor  contracts;  to  establish  the 
maximum  number  of  working  hours  for  both  day  and 
night  work;  to  establish  a  minimum  wage  for  each 
municipal  district;  to  designate  the  cases  in  which  the 
employer  must  provide  quarters  for  the  workmen;  to 
determine  the  conditions  under  which  the  workman  has 
the  right  to  participate  in  his  employer's  profits;  to 
regulate  free  medical  attention  to  the  workmen  and 
to  establish  safety  rules;  to  establish  and  insure  the 
payment  of  compensation  for  accidental  injuries  and 
occupational  diseases;  and  finally,  to  establish  courts 
of  conciliation  and  arbitration  to  decide  on  conflicts 
between  employers  and  employees. 

As  established  by  the  new  law,  whenever  a  workman 
performs  any  service  for  an  employer  for  a  monetary 
wage  (and  all  other  forms  of  remuneration  are  ex- 
pressly forbidden),  the  conditions  governing  the  class 
of  service,  the  place  where  the  service  is  to  be  per- 
formed, working  hours,  wage  and  duration  of  service 
must  be  expressed  in  a  "labor  contract."  This  labor 
contract  may  be  arranged  between  an  employer  and 
an  individual  offering  his  service  on  either  a  day's  pay 
or  a  task  basis,  or  between  an  employer  and  a  duly 
organized  and  state-recognized  labor  union  for  the 
services  of  several  of  its  members,  thus  establishing 
in  the  state  the  principle  of  collective  bargaining.  The 
collective  contract  must  be  in  writing  and  in  duplicate, 
but  the  individual  contract  may  be  either  verbal  or 
written,  provided  that  the  verbal  contract  can  be 
attested  by  two  witnesses  and  again  provided  that  the 
employer  lias  not  in  bis  service  100  workmen.  If  he 
has  more,  he  must  make  written  contracts  with  all  men 
engaged  on  permanent  work,  but  is  allowed  the  priv- 
ilege of  verbal  contracts  with  those  employed  on  tem- 
porary work,  while  to  each  of  these  be  must  issue  every 
two  weeks  a  written  acknowledgment  of  the  amount  of 

time  worked  and  wages  received. 

The  intent  of  the  law  is  to  drive  the  employer  to 
the  use  of  written  contracts  with  his  workmen.  Priv- 
ileges and  penalties  are  inscribed  to  this  end.  These 
written  contracts,  to  become  fully  legal,  must  carry 
the  duly  cancelled  stamps  required  by  the  Federal  Stamp 

Law,  an  added  burden  to  those  larger  concerns  having 
a  heavy  labor  turnover.  The  workman  incurs  no  further 
penalty  for  breaking  the  contract  than  his  responsibility 
RS  established  by  the  civil  law.  recourse  to  which  coul  ' 

bring  but  small  satisfaction  to  the  employer,  even  in 

(lie   remote  case   that    he   received   a   judgment.   wh( 
the  employer   is  subject    not   only  to   the  civil   law  but 
also  to  special  fines  and  penalties  imposed  by  the  Labor 
Law  It 

Imagine,  if  you  will,  the  discomfort  of  the  night 
foreman  of  a  large  metallurgical  establishment  on  dis- 
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covering  that  fifty  men  had  not  reported  for  work  (a 
not  unusual  occurrence  when  handling  large  quantities 
of  unskilled  labor)  and  another  fifty  are  at  the  gate 
seeking  employment.  While  the  plant  suffers  for  lack 
of  attention,  because  of  the  law's  requirements  further 
delay  must  be  occasioned  by  the  formality  of  making 
a  contract  with  each  individual  applicant — a  contract 
which  each  new  man  can  break  the  following  day  with 
impunity. 

The  Chihuahua  Labor  Law,  following  constitutional 
precept,  establishes  an  eight-hour  day  and  a  seven-hour 
night  shift,  as  maximums.  However,  this  is  not  a 
matter  to  occasion  apprehension,  in  view  of  the  fact 
that  in  writing  the  regulation  a  point  in  the  existing 
Sonora  Labor  Law  was  copied,  requiring  that  the  stated 
number  of  working  hours  on  either  shift  be  effective 
hours.  Observant  superintendents  and  managers  will 
have  noted  the  benefits  introduced  by  this  one  word. 

Municipal  Committees  to  Fix  Minimum  Wage 

The  law  provides  for  the  establishment  every  year, 
in  each  municipality  of  the  state,  of  a  Committee  on 
Minimum  Salary  and  Profit  Sharing.  This  committee 
will  be  composed  of  one  representative  each  of  em- 
ployers and  employees  in  every  existing  industry  in 
the  municipality,  together  with  one  alderman  chosen  by 
the  municipal  council,  who  will  act  as  chairman  of  the 
committee  and  therefore  will  cast  the  deciding  vote 
in  case  of  a  tie.  As  the  remuneration  of  the  committee- 
men is  to  be  provided  by  the  bodies  or  individuals 
nominating  them,  quite  naturally  one-half  of  the  com- 
mittee will  invariably  favor  the  workmen,  the  other  half 
the  employers,  and  tie  votes  will  be  the  rule  rather  than 
the  exception.  The  attitude  of  the  presiding  alderman 
will  be  the  subject  of  much  speculation  and  interest. 

This  committee  will  have  its  ordinary  sessions  dur- 
ing January,  and  can  be  brought  into  extraordinary 
session  at  any  other  time  during  the  year  on  the  call 
of  one  or  more  employers  or  of  more  than  fifty  work- 
men, or  by  the  order  of  the  State  Board  of  Conciliation 
and  Arbitration,  to  which  it  is  subordinate.  After 
giving  due  consideration  to  the  necessities  of  its  par- 
ticular municipal  district  and  to  the  data  affecting  the 
subject,  offered  by  the  various  employers  and  employees 
concerned,  it  shall  fix  by  a  majority  of  votes  the  min- 
imum wage  for  that  particular  municipality,  to  remain 
effective  until  revised  by  the  same  committee  or  its 
successor,  and  woe  betide  the  employer  who  violates 
its  ruling. 

Furthermore,  this  same  committee  will  rule  on  the 
amount  of  profit-sharing  to  be  enjoyed  by  the  workmen 
of  each  enterprise,  provided  that  the  amount  has  not 
been  agreed  upon  previously  between  employer  and 
employee  in  a  written  labor  contract,  or  in  case  the 
employer  can  establish  the  fact  that  during  the  previous 
calendar  year  he  has  not  enjoyed  a  net  return  on  his 
capital  greater  than  20  per  cent,  which  is  allowed  for 
interest  and  depreciation,  when,  upon  duly  approved 
application,  he  is  exempted  from  participation.  Ingen- 
uously, the  law  makes  no  attempt  to  define  "capital." 

Both  principles  of  minimum  salary  fixation  and  profit- 
sharing  are  economically  wrong.  Though  labor  is  an 
item  in  productive  industry  too  human  to  be  classified 
as  a  mere  commodity,  fortunately  or  unfortunately  it 
responds  to  the  chief  economic  law  affecting  the  price 
of  commodities,  that  of  demand  and  supply,  and  no  mere 
commission  can  hope  to  upset  that  law  by  the  imposi- 


tion of  arbitrary  wage  scales  without  tending  toward 
economic  disaster.  The  precept  that  labor  should 
participate  in  the  profits  of  an  enterprise  is  based  on 
the  false  premise  that  the  brawn  of  the  laborer  rather 
than  the  brain  of  the  executive  is  responsible  for  finan- 
cial success.  Had  the  Chihuahua  legislators  contented 
themselves  with  an  effort  to  establish  bonuses  for  work- 
men based  on  faithful  and  continuous  service,  they 
would  have  been  attempting  a  real  benefit  for  the  work- 
ing classes,  whereas  their  enactment  embodying  the 
false  principle  of  profit-sharing  can  lead  only  to  the 
evasions  foreseen  by  President  Obregon. 

Living  Quarters  at  Low  Rentals  Must  Be 
Provided 

Clause  II  of  Article  30  of  the  Chihuahua  Labor  Law 
is  but  a  reiteration  of  a  clause  in  the  Federal  Constitu- 
tion which  provides  that  the  employer  is  obligated, 
when  his  works  are  located  outside  of  municipal  limits, 
to  provide  his  employees  with  hygienic  and  commodious 
habitations  at  a  monthly  rental  not  to  exceed  one-half 
of  1  per  cent  of  the  assessed  valuation  of  the  property; 
but,  moreover,  provided  that  more  than  100  workmen 
are  in  an  establishment  situated  within  the  corporate 
limits  of  a  municipality,  the  same  obligation  holds. 

For  several  years,  recognizing  the  greater  efficiency 
resulting  from  the  elimination  of  discomforts,  the  larger 
operating  mining  concerns  in  the  State  of  Chihuahua 
have  been  tending  toward  better  housing  of  their  more 
humble  employees,  but  always  with  the  accompanying 
idea  of  a  fair  return  on  such  investments.  The  law 
prohibiting  the  collection  of  monthly  rentals  exceeding 
one-half  of  1  per  cent  on  the  assessed  value  of  the 
property  (averaging  probably  about  40  per  cent  of  the 
investment)  has  the  effect  of  a  state-imposed  wage 
increase,  together  with  the  enforced  investment  of 
further  capital  in  a  non-productive  field.  Those  few 
more  unfortunate  mining  concerns  whose  operations  are 
situated  within  the  incorporated  cities,  together  with 
the  larger  urban  industrial  concerns  employing  over 
100  men,  are  indeed  hard  hit.  Either  they  must  pur- 
chase expensive  city  real  estate  and  erect  thereon  the 
required  habitations,  or,  as  the  law  simply  states  that 
the  employer  must  provide,  not  necessarily  erect,  suit- 
able habitations,  they  may  lease  such  houses  and  sub- 
lease to  their  employees.  In  the  first  case,  the  law 
works  a  grave  injustice  to  the  existing  landlords  by 
reason  of  rental  reductions  to  a  point  below  that  of 
the  return  necessary  to  make  repairs,  meet  taxes,  and 
provide  a  fair  interest  on  capital  invested,  while  the 
alternative  offers  these  same  landlords  an  opportunity 
to  "bleed"  the  employers. 

Accident  Compensation  Provisions  Defective 

The  regulation  of  free  medical  attention  to  the  em- 
ployees, which  also  provides  that  the  applicant  for 
employment  must  subject  himself  to  a  physical  examina- 
tion if  required,  cannot  appear  particularly  onerous  to 
the  fair-minded  employer;  the  establishment  of  san- 
itary measures  and  safety  rules  around  the  works  is 
more  generally  desired  by  the  executives  than  by  the 
workmen;  and  the  innovation  of  a  schedule  rating  mod- 
erate compensations  for  accidents  and  occupational 
diseases  will  be  no  more  injurious  to  mining  enter- 
prise in  Chihuahua  than  it  has  been  in  other  states 
and  countries  where  effective.  But  the  ruling  governing 
compensation   payments   is   somewhat   obscure,   and   no 
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provision  is  made  to   secure  the  benefits  from  spend- 
thrift tendencies  and  wasteful  extravagance. 

Graded  both  according  to  the  employer's  capital  and 
the  number  of  men  he  employs,  the  law  establishes  a 
compensation  tariff  of  definite  indemnities  payable 
according  to  the  apparent  intent  of  the  law,  in  a  lump 
sum.  As  the  working  classes  of  the  state  are,  on  the 
whole,  totally  ignorant  of  the  uses  of  money  in  other 
than  very  small  amounts,  it  is  only  too  evident  that 
a  death  compensation  of  150  weeks'  wage  may  be 
squandered  wastefully  and  fruitlessly  by  an  uneducated 
and  inexperienced  widow  beneficiary  and  entirely  with- 
out benefit  to  surviving  minor  children.  Such  com- 
pensation payments  simply  will  be  money  thrown  away. 
Only  a  people  trained  to  saving  can  be  entrusted  to 
use  properly  a  sum  of  money  exceeding  their  cus- 
tomary current  requirements,  and  the  absence  of  the  sav- 
ing habit  in  the'  Mexican  working  classes  is  notorious. 

Boards  of  Arbitration  To  Be  Established 

The  idea  of  conciliation  and  arbitration  of  disputes 
between  employer  and  employee  by  an  outside  party  is 
pretty  in  principle  but  difficult  in  application.  The  law 
provides  that  to  consider  each  and  every  such  separate 
dispute  there  shall  be  established  in  each  municipalty' 
a  special  Board  of  Conciliation  composed  of  five  mem- 
bers, two  nominated  by  the  workman  or  workmen 
involved,  two  by  the  employer,  and,  to  preside,  an 
alderman  appointed  by  the  municipal  council.  Their 
tenure  of  office  is  only  for  the  period  of  the  considera- 
tion of  the  dispute  in  question,  which  must  not  occupy 
more  than  three  daily  sessions.  These  municipal  Boards 
of  Conciliation  are  simply  what  their  name  implies,  and 
no  more,  in  that  they  possess  no  juridical  powers  and  act 
only  in  an  endeavor  to  persuade  the  disputants  to  reach 
an  amicable  solution  of  the  trouble  without  further 
recourse  to  law.  If  this  happy  ending  of  the  dispute 
is  not  attained,  the  case  is  referred  to  the  State  Central 
Board  of  Conciliation  and  Arbitration,  which,  acting 
not  as  a  "court  of  right,"  will  arrive  at  its  finding 
according  to  the  dictates  of  equity  and  its  own  con- 
science. The  Central  Board  has  the  power  to  assess 
heavy  fines  and  to  lay  heavy  penalties. 

All  Industry  Made  Subject  to  Governor's  Will 

This  State  Central  Board,  a  permanent  organization, 
will  be  composed  of  three  members  named  by  the  labor 
unions  in  the  state,  three  by  the  Chambers  of  Commerce, 
Agriculture  and  Industry,  and  will  be  presided  over 
by  a  seventh  member  named  by  the  Governor  of  the 
state.  The  members  of  this  body  also  receive  their 
remunerations  from  the  societies  nominating  them,  so 
again  we  shall  find  a  divided  tie  vote  on  all  important 
matters  which  may  finally  be  decided  by  the  vote  of 
the  Governor's  appointee,  thereby  calling  in  political, 
not  trained  judicial,  aid  to  solve  problems  of  grave 
economic  importance  to  the  state.  And  amplifying  this 
faculty  given  the  reigning  political  power,  the  law  pro- 
vides that  the  Governor  himself,  when  he  so  desires, 
may  substitute  for  his  own  appointee  and  preside  at 
the  meetings  of  the  Central  Board  In  other  words, 
tin  entire  industry  of  the  state  is  subjected  to  the  will 


of  its  Chief  Executive.  While  fortunately  the  probity 
and  honesty  of  purpose  of  the  present  incumbent  are 
unimpeachable,  no  one  can  vouch  for  the  future,  and 
the  scarcely  veiled  menace  of  taking  the  control  of  indus^ 
try  out  of  the  hands  of  those  to  whom  that  control 
rightfully  belongs  by  reason  of  their  investment  cannot; 
aid  the  state  to  rehabilitation  and  future  prosperity. 
If  no  other  reason  existed,  this  alone  should  be  sufficient 
to  cause  the  prospective  investor  of  new  capital  to 
hesitate  sufficiently  to  recall  the  age-old  Roman  warn- 
ing "caveat  emptor." 

Violence  by  Minority  of  Strikers  Tolerated 

A  constitutionally  inspired  article  of  the  Labor  Law, 
in  the  chapter  covering  strikes  and  lock-outs,  resents 
in  the  chapter  covering  strikes  and  lockouts,  presents 
licit  strike,  states  that  it  shall  be  considered  as  such 
provided  that  it  is  initiated,  developed,  and  terminated 
without  physical  violence  on  the  part  of  the  majority 
of  the  strikers.  To  illustrate  this,  during  a  strike  at 
a  property  employing  say  100  men,  fifty  of  them  may 
commit  depredations  involving  the  total  destruction  of 
the  property,  and  they  may  commit  acts  of  personal 
violence  against  the  management  and  the  staff,  even 
including  murder,  but  still  the  status  of  the  strike 
remains  licit.  Let  the  fifty-first  employee  join  in  the 
acts  of  violence,  and  automatically  the  strike  becomes 
illegal,  but,  even  so,  the  law  makes  no  effort  to  protect 
or  assist  the  employer  during  an  illicit  strike  other  than 
to  offer  indirectly  to  him  the  doubtful  advantage  of 
employing  those  others  to  fill  the  strikers'  places  whom 
he  is  expressly  forbidden  to  employ  as  long  as  the  strike 
retains  a  legal  aspect. 

Many  Features  of  New  Law  Excellent 

Though  the  law  contains  much  that  is  markedly 
prejudicial  to  the  employers,  there  still  remains  the 
possibility  that  mining  operations  can  continue  under 
it.  Many  of  its  features  regulating  hygienic  and  safety 
rules  are  admirable.  Undoubtedly  the  older  established 
mining  concerns  now  operating  are  going  to  continue 
as  long  as  tolerantly  possible,  if  only  in  an  effort  to 
protect  and  salvage  existing  investments.  But  the  in- 
centive to  risk  new  capital  in  new  enterprise  has  been 
stifled. 

Much  depends  on  the  attitude  of  the  working  classes 
once  the  law  is  in  force,  and  this  attitude,  with  its 
changes,  must  become  the  concern  of  the  industrial 
patrons  and  by  them  to  be  subjected  to  close  surveil- 
lance and  analysis.  Up  to  very  recently  the  State  of 
Chihuahua  has  been  singularly  free  of  violent  socialism 
and  the  exposition  of  bolshevik  doctrines.  Yet  only  as 
recently  as  Aug.  1,  two  weeks  before  the  date  of 
effectiveness  of  the  new  law,  for  the  first  time,  in  two 
of  the  largest  cities  of  the  state,  the  red  and  black 
flag  was  unfurled  at  the  head  of  large  manifestations. 
The  sign  is  ominous. 


'In  (!..■  Stati    ,,f  I'Mhmhiin   municipal   authorities  function   ova* 
an   area   beyond   the  strlcl  .v,  „  ,,,• 

rhua,    i    large   township,  |  unlets 

nn.l  villages,  and    i  <  Itv  ma  omprlse  n  single  municipal- 

ly i  'H»  .1    to   form   one   of 
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which  the  state  Is  d!-. 


Slap  for  Roadhuilding 

The  Electrolytic  Refining  &  Smelting  Co.,  at  Port 
Kembla,  New  South  Wales,  has  erected  a  crushing 
plant  for  the  treatment  of  copper  slag  for  road  con- 
struction and  the  manufacture  of  concrete,  according 
to  Commerce  Reports;  and  the  Hurstville  Municipal 
Council  has  agreed  to  take  delivery  of  at  least  18,000 
tons  a  year.  It  is  considered  that  this  undertaking 
will  pay  for  itself  in  the  first  year. 
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Metallurgists  of  Note 

E.  A.  WRAIGHT 


BORN  in  1879,  E.  A.  Wraight  was  educated  at  the 
old  Elizabethan  foundation  of  St.  Olave's  Gram- 
mar School.  The  facility  with  which  he  gained 
no  less  than  seven  consecutive  scholarships  during  his 
school  days  gave  promise,  afterward  amply  fulfilled, 
of  a  distinguished 
academic  career.  Origin- 
ally intended  for  the 
medical  profession,  he 
entered  the  Royal  Col- 
lege of  Science  with  a 
national  scholarship  for 
biology  in  1899,  but  be- 
ing attracted  to  things 
metallurgical,  he  trans- 
ferred his  studies  to  the 
Royal  School  of  Mines, 
where  he  was  graduated 
(under  the  late  Sir  Wil- 
liam Robert  Austen) , 
with  considerable  dis- 
tinction in  metallurgy  in 
19  02.  On  obtaining 
his  diploma  he  was 
awarded  a  research 
scholarship  and  subse- 
quently appointed  junior 
demonstrator  in  metal- 
lurgy, after  having  been 
engaged  for  a  short 
period  in  the  Indian 
Government  laboratories 
at  the  Royal  Indian 
Engineering  College.  In 
1903,  he  held  the  tem- 
porary appointment  of 
assistant  assayer  at  the 
Royal  Mint,  and  during 
that  year  was  appointed 
senior  demonstrator  in 
metallurgy  and  assaying 
at  the  Royal  School  of 
Mines.  During  his  tenure  of  this  appointment,  1903- 
1914,  he  attained  the  greatest  popularity  with  his 
students,  firstly  through  his  original  but  highly  effec- 
tive methods  of  instruction,  and  secondly  by  the  great 
interest  he  took  in  all  social  events  and  sports,  in  all 
of  which  he  was  a  brilliant  and  active  participator. 
The  affection  with  which  he  was  regarded  is  best 
shown  by  the  nicknames  he  acquired.  At  school  he  was 
"Professor,"  while  to  the  writer  and  to  nearly  every 
student  he  was  "Father." 

Throughout  his  career  at  the  Royal  School  of  Mines 
he  devoted  considerable  time  to  research,  and  was 
awarded  the  Edward  Matthey  prize  for  original  investi- 
gations and  was  one  of  the  early  Carnegie  Scholars, 
holding  scholarships  from  the  Iron  &  Steel  Institute 
during  1904,  1905,  and  1906.  The  problem  of  treating 
complex  ores  was  one  of  his  hobbies  and  he  advised 
many  mining  concerns  on  this  and  kindred  problems. 
His  love  for  his  work  and  his  students  was  such  that 
he   refused   many   lucrative   appointments   offered   him 


in  various  parts  of  the  world.  Incidentally,  it  may- 
be mentioned  that  he  was  one  of  the  youngest  mea 
ever  to  be  elected  to  full  membership  of  the  Institution 
of  Mining  and  Metallurgy. 

His  services  were  refused  for  active  service  during 
the  early  months  of  the 
war,    but    in    December,. 

1914,  he  became  act- 
ing paymaster  to  the 
Royal  Engineers,  and  in 

1915,  supervising  par- 
master  to  the  Royal 
Defence  Corps  when 
that  corps  was  formed, 
being  subsequently 
transferred  in  1916  to 
the  Aeronautical  Inspec- 
tion Department  and 
commissioned  as  lieuten- 
ant. He  rendered  valu- 
able services  to  the  Air 
Ministry,  especially  in 
connection  with  the  pro- 
duction and  heat  treat- 
ment of  special  alloy 
steels  for  aircraft  and 
engine  construction,  and 
rose  finally  to  the  rank 
of  officer-in-charge,  in- 
spection of  iron,  steel 
and  non-ferrous  metals 
(Royal  Air  Force).  He 
eventually  resigned  in 
1920,  although  offered  a 
permanent  appointment. 
Mr.  Wraight  has  been 
a  most  prolific  investi- 
gator, and  among  the 
better  known  of  his  re- 
searches (non-ferrous) 
are  his  investigations  on 
cyanide  solutions,  com- 
plex lead,  zinc,  copper,  and  gold  ores,  and  tin  assaying. 

As  a  writer  Mr.  Wraight  has  achieved  no  small 
measure  of  success;  his  textbook  on  assaying  has  been 
rightly  described  as  "the  most  useful  and  practical  vol- 
ume on  this  subject."  He  is  also  the  author  of  many 
papers  read  before  various  societies  or  published  in 
the  scientific  press.  Among  his  numerous  publications 
are:  "The  Segregation  of  Silver  in  Argentiferous 
Copper,"  "The  Decarbonization  of  Ferromanganese," 
"The  Preparation  of  Carbon-Free  Ferromanganese," 
"The  Pearce  Low  Assay  of  Tin,"  "The  Effect  of  Heat 
on  Cyaniding  Gold  Ores,"  and  "The  Heat  Treatment 
of  Chrome-Vanadium  Steel."  His  most  recent  papers, 
"The  Standardization  of  Materials  Employed  in  Mining 
and  Metallurgy"  and  "The  Heat  Treatment  of  Drill 
Steels,"  have  aroused  a  vast  amount  of  interest  and 
discussion  throughout  England  and  the  United  States. 

Mr.  Wraight  is  at  present  temporarily  engaged  with 
a  syndicate  that  is  breaking  down  all  surplus  ammu- 
nition accumulated  by  the  British  government. 
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Buyers  of  Radio  Crystals 

"Will  you  kindly  supply  me  with  a  list  of  companies  in 
the  market  for  mineral  crystals  for  radio  telephone  receiving 

sets?" 

No  complete  list  has  been  compiled,  but  the  following 
firms  manufacture  and  sell  crystal  detectors,  and  are 
therefore  no  doubt  in  the  market  for  suitable  crystals. 
The  names  of  others  could  no  doubt  be  culled  from  the 
advertising  pages  of  the  radio  magazines. 

Pacific  Coast  Radio  Manufacturing  Co Seattle,  Wash. 

Martin-Hewitt  Laboratory, 

3199   Bainbridge  Ave.,   Bronx.   Xew  York  City 

Radio  Corporation   of  America 64   Broad  St.,   Xew   York  City 

Local  Sales  Co.  of  New  York,    Inc., 

12   East   42d  St.,  New  York  City 
American  Eh ^no-Technical  Appliance  Co., 

227   Fulton  St.,   New  York  City 

General  Radio  Co Cambridge  39,   Mass. 

Enderle   Irvington,   N.  J. 

Wiener  Wireless  Specialty  Co 21  Academy  St,   Newark.  N.  J. 

Arjay    Radio    Products    Elizabeth,   N.  J. 

De  Forest  Radio  Tel.  &  Tel.  Co Jersey  City,   X.  J. 

Lalley   Radio   Corporation    Detroit,   Mich. 

Riley-Klotz  Manufacturing  Co.,  Inc., 

17-19  Mulberry  St..   Newark.   X.  J. 

Electric  Co.,  Inc 150   -Nassau  St.,   Xew  York  City 

Savoy  Manufacturing  Co 11.%   East   24th   St..  New  York  City 

International  Radio  Corporation. 

44    Branford   Place,  Newark,  N.  J. 
Radio  Manufacturing  Co.  ..East  Liberty,  Pittsburgh,  Pa. 

-    Co Cincinnati,  Ohio 

Lawson    Electric   Co Brooklyn,   X.   Y. 

Audiola  Radio  Co 432  S.  Green  St.,  Chicago,  111. 

Rocky  Mountain  Radio  Products,  Inc, 
,_.__._  9  Church  St.,   Xew  York  City 

C-.P-  Tuska   Co 6   Bartholomew  Ave.,   Hartford,   Conn. 

San    Francisco.  Cal. 

Adams-  Upper   Montclair,   N.   J. 

'■■  Radio  &  Resi  ration 

_       ,     .    _     .    M  'liege  Ave.,  Medford  Hillside.  Mass. 

r1"3,1?-    y  D-  Andrea 1  ....   New  York  City 

'     W\    BUM  Co 189    II,, His   Ave.   Atlantl 

Bronx  Radio  Equipment  Co.,.  .687  Courtlandt  Ave..  New  v,,rk  City 
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Tripoli  and  Diatomaceous  Earth 

"I  would  like  to  know  the  difference  between  tripoli.  such 

found   in  the  middle  west,  and  dial  earth. 

What  I  .  ,ni,.s7 
What  uses  have  been  developed  fur  tripoli?" 

Tripoli  it  a  rock  derived  from  the  decomposition  of 

m*      When   pure   it    is  white,   loose! 

•  and  although  it  may  be  crumbled  In  the  hand  its 
individual    grains    are    hard    enough    to    scratch 
Tripoli    Is    frequently    confused    with    dial 


infusorial  earth,  which  resemble  each  other  physically 
and  chemically.  Diatomaceous  earth  is  made  up  of  the 
siliceous  skeletons  of  diatoms  or  minute  organisms 
living  in  water.  It  is  usually  white  and  porous  and  con- 
tains from  5  to  10  per  cent  combined  water. 

Tripoli  may  be  distinguished  from  diatomaceous 
earth  by  means  of  several  tests,  according  to  R.  B. 
Ladoo.  Pure  diatomaceous  earth  has  ordinarily  a 
specific  gravity  less  than  one  and  will  therefore  float  on 
water.  Tripoli  is  usually  heavier  than  water  and  will 
sink.  The  most  conclusive  test  can  be  made  with  the 
microscope  under  whose  high-powered  objective  tripoli 
appears  as  more  or  less  well-rounded  grains  whereas 
diatomaceous  or  infusorial  earth  shows  the  diatoms 
which  compose  it.  The  test  should  be  made  on  the 
pulverized  material  moistened  with  water.  An  analysis 
of  pure  white  tripoli  will  generally  show  over  95  per 
cent  silica,  whereas  a  pure  white  infusorial  earth  will 
usually  show  less  than  90  per  cent  silica.  The  individ- 
ual grains  of  tripoli  are  solid;  the  grains  of  diatoma- 
ceous earth  are  hollow. 

Massive  tripoli  is  used  in  the  manufacture  of  filters 
mainly  for  use  in  homes  where  a  municipal  filtering 
system  is  not  available.  Gooch  crucibles  for  use  in 
analytical  work  have  also  been  manufactured  from 
tripoli.  The  ground  material  has  several  uses.  As  an 
abrasive,  ground  tripoli  is  used  for  polishing  and  buffing 
and  as  an  ingredient  in  scouring  soaps.  Large  amounts 
of  ground  tripoli  are  used  in  the  manufacture  of  scour- 
ing soaps.  A  recent  development  is  its  use  as  a  parting 
sand  in  foundry  work.  Another  important  use  is  its 
consumption  in  paint  fillers  and  in  rubber  manufacture, 
and  also  as  a  filler. 


The  Deepest  Mine  Shafts 

"It   was   reported  in  our   local    paper   that  gold  ore   was 

struck  in  Colorado  Springs  that  would  assay  $20,000  a  ton 

at  a  depth  of  26,000  ft.     Could  you  give  me  the  depth  of 

the    Portland    mine    at    Victor,    Col.?      Also    what    are    the 

I    mines  in  the  world?" 

Although  it  is  not  uncommon  to  have  an  ore  sample 
assay  $20,000  per  ton  in  gold,  a  depth  of  26,000  ft.  is 
far  beyond  anything  attained  in  mining  or  drilling.  The 
item  probably  referred  to  a  depth  of  2,600  ft. 

The  deepest  mine  in  the  world  is  that  of  the  St.  John 
Del  Rev  Mining  Co.,  Ltd.  at  Mono  Velho,  Brazil,  which 
has  reached  a  vertical  depth  of  6)426  ft.  below  the  sur- 
face.    Tins  great  depth  is  not  attained  by  one  shaft  but 

by  a  series  of  five,  staggered  to  follow  the  45-deg.  pitch 

Of    the    lode   and    connected    by    crosscuts.       At    the    Ooiv- 

gum  mine,  in  India,  a  depth  of  over  5,400  ft.  has  been 
readied.      In   the   United  States.   Tamarack    No.   :?  shaft 

of    the   Calumet    &    Heels    Mining    Co.,    in    northern 

Michigan,  Is  one  mile  deep  vertically.  The  Kennedy  gold 
mine  on  the  Mother  Lode  in  California  has  a  vertical 
depth  of  over  4,000  ft.  On  the  Kami,  in  South  Africa, 
several  shafts  are  over  5,000  ft.  deep,  and  one  mine,  the 
City  Deep,  is  planning  to  sink  to  7.000  ft. 
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Causes  of  Recent  Large  Increase 
in  Accumulation  of  Oil 

Secretary  Welch,  of  American  Petroleum  Institute, 

Expresses  Opinion  in  Testifying  Before 

Subcommittee  of  Senate 

SINCE  Nov.  1,  1921,  to  date  the  oil  industry  has  been 
producing  and  importing  more  oil  than  was  con- 
sumed in  this  country,  or  exported,  said  R.  L.  Welch, 
secretary  of  the  American  Petroleum  Institute,  in  his 
recent  testimony  before  a  Senate  subcommittee  in 
connection  with  the  petroleum  inquiry.  The  excess  of 
the  production  and  imports  of  all  classes  of  petroleum 
and  its  products  over  the  domestic  consumption  and 
exports  has   been   as  follows: 

1921  Barrels 

November    1,198,953 

ember    7,911.77 1 

1922 

January  17,804,208 

February   7,241,996 

March     12,038,871 

April     14. 389. SI.". 

May 7. 217. 1161 

Total   70.302.678 

The  official  figures  for  June  and  July  are  not  yet 
available,  stated  Mr.  Welch,  but  it  is  known  that  pipe- 
line and  tank-farm  crude-oil  stocks  in  June  increased 
7,091,000  bbl.  and  that  the  domestic  production  of  oil 
in  July  was  approximately  1,480,000  bbl.  per  day,  or 
at  the  highest  rate  that  actual  production  has  ever  run 
in  the  history  of  the  oil  business.  The  complete  official 
figures  will  doubtless  show  an  excess  of  production  and 
imports  over  consumption  and  exports  for  the  months  of 
June  and  July.  There  has  never  been  any  such  accu- 
mulation of  oil  in  the  same  length  of  time  at  any 
period  in  the  history  of  the  oil  business. 

"Therefore,  looking  at  the  situation  during  the  last 
eight  months  from  a  purely  statistical  point  of  view, 
and  not  taking  into  consideration  elements  of  uncer- 
tainty as  to  domestic  and  foreign  production  and  as  to 
the  consumption  of  oil,"  said  Mr.  Welch,  "it  would  seem 
necessary  to  point  out  what  reasons,  if  any,  there  were 
that  kept  [the  price  of]  crude  oil  from  declining 
sooner.  .  .  .  There  are  certain  facts  of  common 
knowledge  which  doubtless  affected  the  judgment  of 
purchasers  in  their  belief  that  it  was  a  safe  speculative 
risk  to  buy  and  store  crude  oil  at  the  prices  heretofore 
prevailing.  The  most  profound  factor  was  apprehen- 
sion that  the  production  in  Mexico  would  rapidly  de- 
cline." 

The  imports  of  oil  into  the  United  States,  1918  to 
1921,  practically  all  of  which  came  from  Mexico,  were 
as  follows:  1918,  38,943,635  bbl.;  1919,  54,161,218  bbl.; 
1920.  108,793,837  bbl.;  and  1921,  128,733,051  bbl.  Im- 
ports for  the  first  six  months  of  1922  were  about 
79,000,000  bbl.,  or  at  the  annual  rate  of  158,000,000  bbl. 

The  foregoing,  stated  Mr.  Welch,  indicates  a  phe- 
nomenal rise  in  the  importations  of  oil  from  Mexico. 
Yet    there   was   apprehension    founded    upon    the   well- 


known  character  of  Mexican  oil  wells.  Their  character 
was  appropriately  described  by  Frederic  R.  Kellogg, 
counsel  for  the  Mexican  Petroleum  Co.,  in  a  speech 
delivered  in  November,  1920,  as  follows: 

"The  oil  in  Mexico  is  found  under  entirely  different  con- 
ditions than  those  which  commonly  prevail  in  the  United 
States.  I  believe,  there  is  no  sand — in  our  use  of  that 
term — in  any  of  the  oil  fields  that  are  now  producing; 
.  .  .  for  thesej  giant  wells  came  in  with  capacities  of 
100,000,  200,000,  or  300,000  bbl.  a  day,  under  a  combination 
of  water  pi-essure  and  gas  pressure  running  as  high  as 
1,085  lb.  to  the  square  inch,  and  they  would  have  run  wild 
unless  they  were  controlled.  But  to  get  the  desired  pro- 
duction from  them  while  under  control  a  certain  opening 
of  the  valve-is  indispensable.  .  .  .  These  wells  are  born 
in  the  full  virility  of  their  gigantic  powers.  They  live  like 
giants,  straining  at  the  chains  that  bind  them,  and  they  die 
as  giants  should,  stricken  as  by  a  thunderbolt." 

"The  question  in  the  oil  industry,"  said  Mr.  Welch, 
"has  been  how  many  wells  in  Mexico  were  going  to  be 
stricken  as  with  a  thunderbolt. 

"It  is  important  for  the  witness  to  state,  in  the  most 
emphatic  language,  at  this  time,  that  he  does  not  claim 
to  know  what  the  future  production  of  Mexico  will  be 
nor  what  companies  own  producing  wells.  It  is  the 
opinion  of  the  witness,  however,  that  the  Mexican 
Petroleum  Co.  has  many  thousands  of  acres  of  unde- 
veloped oil  lands  and  that  that  company  will  continue 
to  produce  in  the  future  large  quantities  of  oil,  but 
the  witness  would  not  venture  even  a  guess  as  to  when 
this  oil  would  be  brought  forth  or  in  what  quantities." 

It  was  pointed  out  by  Mr.  Welch  that  recent  occur- 
rences reported  in  the  press  indicated  a  falling  off  in 
the  production  of  the  Toteco-Cerro-Azul  pool  and  that 
the  apprehensions  of  impending  exhaustion  that  had 
been  expressed  were  justified. 

Many  oil  men  also  questioned,  stated  the  witness, 
whether  the  domestic  production  of  oil  would  be  at  a 
high  enough  rate  to  meet  the  requirements  of  domestic 
consumption  and  exports  if  Mexican  production  fell  off 
as  was  expected.  However,  the  development  of  a  series 
of  important  pools,  both  in  the  mid-continent  field  and 
in  California,  with  the  resultant  large  flush  production, 
has  increased  the  current  supply  to  a  point  where,  in 
connection  with  the  stocks  on  hand,  there  is  no  longer 
any  immediate  need  for  apprehension  regarding  a  suf- 
ficient supply  to  meet  present  demands. 

There  has  been  a  phenomenal  increase  in  the  produc- 
tion of  Oklahoma,  according  to  Mr.  Welch.  The  daily 
average  production  of  Oklahoma  in  1921  was  about 
317,000  bbl.;  for  January,  1922,  it  was  about  323,000 
bbl.  However,  by  May,  production  had  jumped  to 
381,000  bbl.  It  was  at  about  the  same  rate  in  June 
and  in  July,  averaging  about  405,000  bbl.  per  day. 

Mr.  Welch  expressed  the  opinion  that,  in  view  of  the 
fact  that  during  the  last  few  years  the  oil  industry 
has  developed  a  large  number  of  new  and  highly  prolific 
pools,  which  will  now  decline,  the  continuity  of  the 
supply  will  seemingly  be  largely  dependent  upon  the 
discovery  and  development  of  new  extensive  oil  fields 
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Mexican  Export  Taxes  on  Oil 
Cut  60  Per  Cent 

Total,  Including  That  on  Production,  Now  22c. 

Per  Barrel  of  Crude,  Compared  With 

34c.  Formerly 

THE  Mexican  Government  has  officially  decreed  that 
the  export  taxes  on  oil  be  reduced  to  40  per  cent  of 
the  former  rate  established  in  June,  1921,  this  report 
having  been  confirmed  by  the  Mexican  Financial  Agency 
in  New  York.  The  reduction  in  taxes  is  understood  to 
be  retroactive  to  Feb.  1,  and  was  put  into  effect  under 
a  presidential  decree  signed  Aug.  17  and  published  in 
Mexico  City  on  Aug.  18.  This  decree  is  said  to  be  part 
of  the  agreement  reached  in  this  city  in  June  between 
Adolfo  de  la  Huerta,  as  representative  of  the  Mexican 
Government,  and  bankers  and  officials  representing  the 
American  oil  companies  in  Mexico.  A  total  of  approxi- 
mately $2,000,000  monthly  is  expected  to  be  raised  by 
the  Mexican  Government  as  a  result  of  the  new  rate  of 
taxes,  which,  it  is  understood,  will  be  used  in  paying  off 
the  external  debt  of  the  Mexican  Government. 

The  full  text  of  this  plan  to  liquidate  the  external  debt 
was  to  be  made  public  on  Sept.  1,  with  the  opening  of 
the  Mexican  congress. 

The  following  table  shows  the  old  and  new  rates  of 
taxes  on  various  grades  of  crude  and  refined  oil,  the  old 
rates  being  those  put  into  effect  under  the  decree  of 
June  7,  1921,  the  rates  being  based  upon  a  cubic  meter, 
equal  to  6.9  barrels  of  oil : 

Old  New 

r*.  j_     ii            ,„                                                                   Rate  Rate 

Crude-  oil.  specific  gravity  0.96  or  less $1.25  $0.50 

Crude  oil,  specific  gravity   0.96  plus 72  31 

£"?' ft1    1.00  !40 

Oas  oil   9  32  92 

Crude  gasoline ........'.'.'.'.'.'.'.'.'.'.'.'.  £70  l.SS 

R-flni-,1    gasoline •>  35  94 

Sr«dC  .k?rosene    .....■..'.'";       1.50  .'60 

Refined  kerosene   75  35 

Lubricants " "  ]       iA0  ;56 

On  the  basis  of  a  single  barrel  the  tax  on  heavy  crude 
oil  amounts  to  8  cents;  on  crude  0.96  plus,  5  cents;  fuel 
oil,  6  cents;  gas  oil,  14.6  cents;  crude  gasoline,  29.8 
cents;  refined  gasoline,  14.9  cents;  crude  kerosene,  9.5 
cents;  refined  kerosene,  4.7  cents,  and  lubricants,  8.9 
cents.  The  production  tax  on  crude  remains  unchanged  at 
14  cents  a  barrel,  so  that  the  total  export  and  production 
tax  on  a  barrel  of  crude  is  22  cents,  compared  with  a 
former  rate  of  34  cents. 


Texas  Petroleum  Production  Steady 

Crude  oil  in  storage  in  Texas  on  July  18  was  approxi- 
mately 56,714,000  bbl.,  not  including  Mexican  crude 
stored  on  the  Gulf  Coast.  The  average  production  of 
the  state  is  steady.  The  Mexia-Currie  district  is  in- 
creasing its  output,  especially  the  Currie-Wortham  sec- 
tion. Here,  recently,  the  Humphreys  Oil  Co.  completed 
its  No.  2  McGuire  well,  making  10.000  bbl.  The  average 
production  of  the  Mexia  district  la  now  between  75,000 
and  78,000  bbl.  daily.  In  the  Electra  field  the  produc- 
tion is  now  about  20,000  bbl.  daily.  Of  this  the  Texas 
Companj  produces.  7,000  bbl.     The  pipe  line  subsidiary 

of  this  company  ll  Completing  a  new  pumping  station 
in  the  Electra  field  to  take  care  of  the  Increasing  pro- 
duction. In  the  Panhandle  section  of  the  state,  it  is 
reported  that  a  well  on  the  S.  B.  Bennett  ranch,  Carson 
County,  bat  a  Kood  showing  of  oil. 

In  the  Coastal  district,  the  most  interesting  develop- 
ment was  the  completion  of  two  wells  at  Goose  Creek. 


Searching  for  Oil  in  Australia 

A  deputation  representing  the  Association  of  Oil 
Licensees,  in  Australia  recently  waited  upon  the 
Commonwealth  Minister  of  Home  and  Territories, 
Senator  Pearce,  and  requested  that  the  government 
should  secure  the  services  of  a  qualified  geologist  and 
dispatch  him  to  the  Northern  Territory  to  report  on 
the  possibility  of  discovering  oil  there,  according  to 
Reuter's  Agency.  It  was  pointed  out  to  the  Minister 
that  oil  licensees  are  placed  in  a  difficult  position  owing 
to  the  absence  of  geological  information  respecting  the 
territory.  Senator  Pearce.  in  reply,  said  a  number  of 
geological  reports  on  certain  parts  of  the  territory  were 
available.  He  pointed  out  to  the  deputation  that  the 
principal  condition  of  the  issue  of  a  license  for  an 
area  believed  to  be  oil-bearing  was  that  the  licensee 
shall  engage  in  the  search  for  oil  over  the  area  covered 
by  the  license.  He  did  not  feel  justified  in  recommend- 
ing that  the  government  should  send  a  geologist  into 
the  Northern  Territory  unless  he  had  evidence  which 
would  justify  that  action.  He  suggested  action  by  the 
licensees,  either  individually  or  collectively,  to  prospect 
for  the  discovery  of  oil  indications. 

The  Victorian  Government  petrologist,  D.  J.  Mahony, 
who  was  employed  by  the  Okes  Durack  Kimberley 
Oil  Co.  to  report  on  the  possibility  of  finding  payable  oil 
on  its  property,  which  covers  31,400  square  miles  in  the 
Kimberley  division  of  Western  Australia,  has  reported 
that  there  is  justification  for  drilling.  He  states  that 
the  source  of  the  oil  which  has  given  rise  to  bitumen 
has  been  traced  to  a  particular  set  of  beds,  and  it  now 
remains  for  drilling  to  prove  whether  oil  exists  in  pay- 
able quantities. 

A  geologist  representing  the  Mararoa  Gold  Mining 
Co.,  Adelaide,  has  left  for  the  Katherine  River, 
Northern  Territory,  to  investigate  supposed  oil-bearing 
country. 

Discoveries  of  free  oil,  inflammable  gas  and  bitumen 
in  the  Daly  River  ranges,  Northern  Territory,  have 
created  great  interest  at  Darwin,  and  several  parties 
are  arranging  for  a  further  search  in  the  locality. 

News  from  Perth  is  to  the  effect  that  the  Central 
Oil  Prospecting  Syndicate  has  been  formed  for  the  pur- 
pose of  examining  the  country  between  the  transcon- 
tinental railway  line  and  latitude  28  deg.  east  of  Queen 
Victoria  Springs,  where  indications  of  oil  in  the  form 
of  asphaltum  or  ozokerite  are  said  to  have  been  found. 

Interest  in  oil  prospecting  is  extending  to  the  islands 
off  the  north  coast  of  Western  Australia,  from  the 
Buccaneer  Archipelago  to  the  Bonaparte  Archipelago, 
and  application  has  been  made  to  prospect  for  oil  in 
the  islands. 

Promising  tests  of  shale  from  the  Bairami-Widden 
shale  oil  field,  near  Mudgee,  N.  S.  W.,  have  been  made. 
Inquiries  are  being  put  forth  with  a  view  of  sending 
the  shale  to  Great  Britain. 

Test  boring  conducted  in  the  Latrobe  district  of 
Tasmania  has  confirmed  the  opinion  of  Captain  de 
Hautpick,  a  Russian  engineer,  that  there  is  every 
evidence  of  the  presence  of  an  oil  basin,  and  that  deep 
boring  on  a  point  to  be  selected  will  produce  liquid 
oil  in  commercial  quantities. 

Petroleums,  Ltd..  has  been  registered  in  Sydney  with 
a  capital  of  £50.000.  and  the  Barigan  Shale  Oil  Co., 
with  capital  amount  inn  t«  £60,000,  has  also  been  regis- 
tered to  acquire  shale  and  coal  properties  in  New 
South  Wales. 
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Idaho  Issues  Bulletin  on  State's 
Petroleum  Possibilities 

The  bulletin  entitled  "Petroleum  Possibilities  in 
Southeastern  Idaho,"  by  Virgil  R.  D.  Kirkham,  which 
has  been  published  by  the  Bureau  of  Mines  and  Geology 
at  Moscow,  Idaho,  is  of  more  than  ordinary  value  to 
the  citizens  of  Idaho  and,  in  fact,  to  any  person  interested 
in  the  development  of  new  oil  fields.  In  the  foreword, 
Dean  Thomson  of  the  State  University  calls  attention 
to  popular  excitement  precipitated  by  wandering  self- 
styled  "geologists"  and  "oilologists"  whose  recommenda- 
tions have  caused  wells  to  be  drilled  on  the  assumption 
that  ash  beds  in  Miocene  basalt  are  Cretaceous  sand- 
stone. He  states  that  the  Bureau  considers  it  a  public 
duty  to  point  out  clearly  the  extent  to  which  any  area 
in  the  state  fulfils  or  fails  to  fulfil  the  recognized 
requisites  for  a  possible  oil-bearing  field.  In  conclusion 
he  says  that  there  are  no  parts  of  the  state,  other  than 
those  described,  which  are  at  present  recognized  as 
geologically  favorable  to  oil  formation  and  accumulation. 

Professor  Kirkham  describes  three  districts  known  as 
the  Border  area,  the  Phosphoria  area,  and  the  Teton 
area,  all  lying  along  the  Wyoming  state  line,  in  a  con- 
tinuation of  the  geological  series  that  is  oil-bearing  in 
Wyoming.  For  each  of  these  there  has  been  prepared 
a  separate  geological  reconnaissance  map,  showing 
synclines,  anticlines,  and  structures,  and  each  area  is 
discussed  in  detail.  Most  valuable  of  all,  however,  is 
a  succeeding  chapter  entitled  "Factors  and  Conditions 
Essential  to  the  Accumulation  of  Oil  and  Gas."  Here, 
in  plain  language  that  the  average  layman  can  read 
with  interest  and  profitable  comprehension,  he  discusses 
these  essentials  under  the  five  following  heads:  (1)  A 
source  of  origin;  (2)  a  reservoir  or  containing  rock; 
(3)  an  impervious  capping;  (4)  a  suitable  structure  for 
trapping  oil;  and  (5)  a  high  water-saturation.  Pro- 
fessor Kirkham  then  summarizes  the  areas  described  as 
being  the  least  unlikely  for  the  production  of  oil,  stating 
that  the  Border  and  Phosphoria  areas  lie  about  fifty- 
five  miles  across  country  from  the  Labarge  and  Big 
Piney  oil  fields  in  Lincoln  County,  Wyo.,  and  the  Teton 
area  about  a  hundred  miles  from  the  Wind  River 
Basin  of  Wyoming,  which  has  eight  important  producing 
fields.  The  factor  that  serves  to  nullify  the  handicap 
of  too  great  separation  is  that  the  oil-bearing  beds  of 
Wyoming  lie  in  promiscuously  scattered  patches  all  over 
the  state. 

The  author  finds  no  negative  indications  in  the  three 
areas,  and  concludes  by  indicating  nine  locations  where, 
in  his  opinion,  prospecting  may  be  most  intelligently 
and  economically  carried  on,  since  "the  chance  of  failure 
in  an  unproven  area  is  greatly  reduced  by  a  selection  of 
localities  for  drilling,  based  on  geologic  investigation." 
The  bulletin,  on  the  whole,  is  a  valuable  contribution  to 
the  constructive  series  already  issued  by  the  Idaho 
Bureau,  and  its  value  is  still  further  enhanced  by  an 
excellent  index. 


Fort  Norman  Increases  Production 

A  report  received  at  Edmonton,  Alta.,  to  the  effect 
that  the  discovery  oil  well  at  Fort  Norman,  which  pro- 
duced only  four  or  five  barrels  per  day  during  the 
winter,  is  now  yielding  70  bbl.  daily,  is  confirmed  by 
vice-president  McQueen  of  the  Imperial  Oil  Co.  He 
pointed  out,  however,  that  the  production  was  not  of 
commercial  importance,  owing  to  the  distance  of  the 
well  from  a  railroad. 


Oil-Shale  Mining  Regulations  Issued 
by  Bureau  of  Mines 

Operating  regulations  to  govern  the  methods  of  min- 
ing oil  shale,  phosphate,  sodium,  and  potash  on  leased 
public  lands  of  the  United  States  have  just  been  issued 
by  the  Bureau  of  Mines,  which  is  intrusted  with  the 
supervision  of  such  operations.  The  regulations  provide 
that  it  shall  be  the  duty  of  the  supervisor  and  district 
mining  supervisors  to  visit  from  time  to  time  leased 
lands  where  operations  for  the  discovery  or  mining  of 
oil  shale,  sodium,  phosphate,  or  potash  are  conducted; 
to  inspect  and  supervise  such  operations  with  a  view  to 
preventing  waste  of  mineral  products,  or  damage  to 
formations  or  other  mineral  deposits ;  and  to  supervise 
operations  and  conditions  for  the  promotion  of  the 
safety,  health,  and  welfare  of  workmen.  Supervisors 
will  submit  recommendations  for  safeguarding  and 
protecting  the  lives  and  health  of  employees,  the  prop- 
erty, the  minerals,  and  also  of  the  mineral-bearing 
formations. 

The  lessee  shall  prepare  such  maps  as  in  the  judg- 
ment of  the  mining  supervisor  are  necessary  to  show  the 
surface  boundaries,  improvements,  and  topography,  and 
the  geological  conditions  so  far  as  determined  from 
outcrops,  drill  holes,  prospecting,  or  general  mining 
operations. 

The  underground  and  surface  sanitary,  welfare,  and 
safety  arrangements  shall  be  in  accordance  with  the 
recommendations  of  the  U.  S.  Public  Health  Service 
and  U.  S.  Bureau  of  Mines.  All  employees  shall 
be  afforded  all  possible  protection  to  life  and  health. 
All  mechanical  equipment  used  for  the  transportation 
of  men  shall  be  of  a  safe  design.  Adequate  shelter 
holes  shall  be  made,  guide  rails  or  fences  shall  be 
erected,  and  warning  signs  shall  be  posted  at  dan- 
gerous walks  or  passages;  all  moving  parts  of  ma- 
chinery or  belts,  when  endangering  employees  or  liable 
to  result  in  injury,  shall  be  adequately  guarded. 
In  the  mining  and  milling  or  treating  of  the  ores  or 
mined  products,  the  employees  shall  be  adequately  pro- 
tected from  injurious  fumes,  acids,  dusts,  and  harmful 
or  dangerous  conditions.  In  mines  where  siliceous  or 
other  harmful  dusts  are  formed,  drills  shall  be  of  the 
water-injection  type  and  sprays  shall  be  used  to  wet 
down  the  dust. 

Lessees  shall  maintain  for  each  underground  opera- 
tion sufficient  amount  of  ventilation  for  such  men  and 
animals  as  may  be  employed  therein. 

The  lessee  shall  store,  thaw,  transport,  issue,  and  use 
explosives  only  in  the  most  approved  manner  and  with 
due  regard  for  the  safety  and  welfare  of  employees  and 
protection  of  property. 

Mining  operations  shall  be  conducted  in  a  manner  to 
yield  the  ultimate  maximum  recovery  of  the  oil  shale, 
phosphate,  sodium,  or  potash,  due  regard  being  taken 
to  protect  with  adequate  pillars  all  shafts,  main  exits, 
and  passageways,  and  also  all  beds  or  mineral  deposits 
overlying  the  deposit  being  worked  that  at  a  future  date 
may  be  of  economic  importance. 

The  regulations  also  cover  the  subjects  of  fire  pro- 
tection, escapeways,  electrical  equipment,  disposal  of 
waste  rock,  the  submission  of  core  or  test  hole  records, 
and  the  practical  application  of  improved  milling 
methods. 

Copies  of  these  operating  regulations  may  be  obtained 
upon  application  to  the  Bureau  of  Mines,  Washing- 
ton, D.  C. 
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Petroleum  in  Borneo — Economic  Geol- 
ogy for  August  (Lancaster,  Pa.;  price, 
ontains  a  thirty-six-page  critical 
review  by  Arthur  Redfield,  of  the 
geologic  and  geographic  literature  per- 
taining to  petroleum  in  Borneo.  A  two- 
page  bibliography  is  appended. 

American  Iron  Ores — The  Imperial 
Mineral  Resources  Bureau  has  issued 
another  section  of  its  monograph  on 
the  iron  ores  of  the  world.  This  is  a 
136-page  board-bound  book,  and  may 
be  obtained  from  H.  M.  Stationery 
Office,  Imperial  House,  Kingsway,  Lon- 
don, W.  C.  2,  England,  for  4s.  4gd.  This 
is  "Part  7 — Foreign  America"  and  de- 
scribes briefly,  with  many  statistics,  the 


Scale  Standardization — Those  inter- 
ested in  the  standardization  of  weights 
and  scales  should  send  5c.  to  the  Super- 
intendent of  Documents,  Washington, 
D.  C,  for  Bureau  of  Standards  Bulletin 
No.  208,  "Weighing  by  Substitution." 
The  plan  of  weighing  presented  can  be 
used  not  only  with  laboratory  precision 
apparatus  but  applies  to  large  com- 
pound-lever scales  as  well. 

The  Comstock  Lode — "Bonanza  Ores 
of  the  Comstock  Lode,  Virginia  City, 
Nevada"  is  the  title  of  Bulletin   735-C 


New  Books 


Recent  arrivals  include  a  two-volume 
handbook  of  the  petroleum  industry, 
published  by  Wiley,  of  which  Dr.  David 
T.  Day  is  editor-in-chief.  There  are 
about  2,000  pages  of  fine  print,  so  our 
reviewer  must  not  be  hurried.  The 
book  appears  to  be  the   Peele   of   the 


iron-ore  deposits  of  the  Western  Hem-     SUDJeet    of    another    article    which    ap 


of  the  U.  S.  Geological  Survey,  Wash-  petroleum  industry.  It  sells,  we  under 
ington,  D.  C,  twenty-one  pages,  free  on 
request.  This  paper  reports  the  first 
detailed  microscopic  studies  on  Com- 
stock ores,  and  offers  additional  en- 
couragement to  deep  exploration. 

Copper  Ore  Leaching — The  Pechey 
leaching  process,  mentioned  in  these 
columns  in  our  issue  of  Dec.  24,  is  the 


isphere,   with    the   exception    of   British 
possessions. 

Ball  Milling:— In  the  Bulletin  of  the 
Canadian  Institute  of  Mining  ami  Metal- 
lurgy for  June  (603  Drummond  Build- 
ing, Montreal;  price,  50c.)  appears  the 
paper  on  "Ball  Paths  in  Tube  Mills," 
E.  T.  Haultain  and  F.   C.  Dyer. 


peared  in  Chemical  Engineering  and 
Mining  Review  of  March  5  (Mel- 
bourne, Australia;  price,  lid.).  The 
article  covers  five  pages  and  gives  a 
few  additional  details. 

Ontario  Silver  Deposits— The  On- 
tario Department  of  Mines,  Toronto, 
has    issued    a    fifty-four-page    bulletin, 


which    we    mentioned    editorially    some     illustrated  with  photographs  and  maps, 


time  ago.  This  paper  was  delivered  at 
the  last  annual  meeting  of  the  Institute. 
the  chief  interest  arising  from  the  fact 
that  it  was  illustrated  by  moving  pic- 
tures.     The  text  is  not  long,  but  is  worth 


describing  the  Gowganda  silver  area, 
and  deposits  in  Auld  and  Cane  town- 
ships. The  Gowganda  deposits  have 
had  attention  before,  this"  being  the 
fourth  report  on  that  district.     This  is 


reading,  and   many  of  the  illustrations     issued  as  Part  III  of  the  thirtieth  annual 


showing  the  positions  assumed  by  the 
ire  reproduced.  Ball-mill  opera- 
tors will  make  no  mistake  in  sending  for 
it.  Professor  Haultain  expects  to  have 
a  much  more  complete  set  of  moving 
pictures  made  before  long  to  illustrate 
interior  conditions. 

Mine-Timber  Preservation — A  bibli- 
ography of  articles  relating  to  the 
preservation  of  mine  timber  has  been 
by  the  U.  S.  Bureau  of  Mines, 
Washington,  D.  C,  as  Reports  o)  !>■•■. 
ligations  No.  2,343,  jrratis. 

Mining  in  Nova  Scotia — The  "Annual 

Report  on  the  Mines,  1921,"  102  pages, 

-  advances  made  in  mining  last 

year     in     Nova     Scotia.       It      may     be 

obtained  on  request  to  the  Mini 


report  of  the  department,  and  may  be 
obtained   free   on   request. 

Geochemical   Functions  of  Water — J. 
M.   Campbell   has   an   interesting  nine- 
page  article  in   Tin    Mining  Magazine    of   subjects    connected — some    directly, 
for  April  under  this  title.      (Salisbury     others     remotely — with      science      and 
House,  London  Wall,  London,  E.   C.   2,     metallurgy.     The   contents   formed   the 


stand,  for  $15.  The  University  of  Chi- 
cago Press  sends  us  "Essentials  for 
the  Microscopical  Determination  of 
Rock-Forming  Minerals  and  Rocks,  in 
Thin  Sections,"  which  the  author,  Dr. 
Albert  Johannsen,  says  contains  prac- 
tically all  of  the  data  originally  pub- 
lished in  his  "Determination  of  Rock- 
Forming  Minerals,"  and  in  addition 
gives  modes  of  occurrence  and  many 
more  points  of  separation  between 
similar  minerals.  This  is  an  advanced 
laboratory  manual.  Prof.  Wilfred  W. 
Scott,  of  the  Colorado  School  of  Mines, 
has  prepared  a  third  edition,  "thor- 
oughly revised  and  greatly  enlarged," 
of  his  well-known  book  on  standard 
methods  of  chemical  analysis.  It  has 
just  been  published,  in  two  volumes  of 
1,600  pages,  by  Van  Nostrand  at  S10. 
A  review  will  follow  before  long,  we 
hope. 

The    Metallurgical    Chemist.      By    Sir 
Robert  A.   Hadfield.     London:    Chas. 
Griffin  &  Co.,  Ltd. 
This    attractive    little    volume 
potpourri  of  interesting  historical  data 
and  general   information   on   a   number 


rid;    price,    Is.    6d.)      The   paper 

correlates   many  experimental  data   and 
facts  observed  in  nature. 

Electric   Trucks     The   April    issue   of 
the  Gi  »■  ral  i;i,  ,  t, „■  /,,  ..„ .„.   (  Schenec- 
tady, N.   Y.;   price.  30c.)   is  devo 
tirely   to   papers   dealing    with    various 


text  of  what  must  have  been  an  exceed- 
ingly lengthy  address  delivered  before 
the  Sheffield  Association  of  Metal- 
lurgists and  Metallurgical  Chemists 
on  Oct.  21.  1921.  The  subjects  dealt 
with  include  an  interesting  account  of 
the   various   chemical   societies  and   the 


There  is    also   one   paper   OH 

this  subject   in   the  May 

Western    Mining-  The    Mining    and 
Sal  Record  (Denver,  Col.;  price, 


phases    of   transportation    with    electric     development   of   the   chemical    industry. 

as   well   as  modern  laboratory  practice. 

the  work  of  the  chemical  engineer,  the 

influence  of  chemistry  on  the  War  and 

'ion  of  the  German  chemist.    A 


<  olorado  Geolog]  Bulletin  730-A  of 
the  U.  s.  Geological  Survey,  Washing- 
ton. I).  ('.,  seventeen  page  .  iihi  trated 

with  photographs  and  colored  map,  is 
entitled  "Peneplain  of  the  Front 
Range  and  Rocky  Mountain  National 
lark,   Colorado."      I'  ntion  to 

some  of  the  major  rarface   feature!  in 
v  Mountain  National  Pi 

their   probable   correlation 
with    similar    featui  I) boring 

regions. 

\ii-lr.ih.ni         Rtvei        Improvement  — 

"Harnessing  Austi  •  t   Riv- 

er." an   illustiated  brochn 
the  scheme   for   the  storage  and   supply 
of  water  from   the    Rtvei    Mm  ray,   may 

bt   obtained  for  $2  from  the  imp 

lirentano's.    Fifth     Ave.    and    27th    St ., 
York. 


section    is    devoted    to    the    indebtedness 


10c.)  i  ecial  "Back-to-Mining"    %  t,     , 

edition  on  June  8,  with  many  feature    "'  ' 

On   mines  and   prospects  in   that 

pari   of  the  country, 

\l  iskanOre  Deposits     Bulletin  722  F 
of   the   U.   S.   Geological   Survey,   Wash- 

I).  C,  obtainable  on  request,  is 
11111  page    report    or,    "Metalliferous 

Lodes    in    Southern    Seward    Peninsula. 
Cuban    Nickel-Iron    Ores      In    f'/owi 

eal  and  Metallurgical  Engineering  tor 


to  the  subject  of  metallurgical  litera- 
ture; yet  another  to  metallurgy  and 
poetry.  An  interesting  feature  of  the 
book  is  the  detailed  account  given  of 
the  author's  two  great  inventions — 
manganese  steel  and  low-hysteresis 
steel.  An  authoritative  statement  gives 
the  history  of  the  Royal  Society,  and 
the  book  also  contains  sections  on  sub- 
jects of  bo  diversified  an  interest  as  the 
water  falls    at    Niagara    and    Northern 


(New   York;    price  86c.)    is  nn    Rhodesia,  the  federation  of  engineering 


of  experiments  on  the  leaching 

"I     Cuban     nickel   iron     ores.       Formerly 

these  have  been  smelted  as  iro 

but    it    is    believed    that    the    nickel    and 
manganese   may   be  more   profitably   ex- 
bj        leaching       befon 

smelting. 


tierican  railroads  and  rapid 
cinematography. 

The  volume  will   form   an   interesting 
and  educative  reminder  of  the  versatil- 
ity and   genius  of  one  of  the  foremost 
metallurgists    of    the    present   day. 
A   W.  A. 
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I  nemployment  Ended, 
Reports  Indicate 
Acute  Shortage  of  Labor  in  Spots — 
Lower    Efficiency    Charged   to   In- 
experience— Foreign    Workers 
Going   Home 

Telegraphic  reports  to  the  United 
States  Employment  Service  indicate 
that  unemployment  throughout  the 
country  practically  has  disappeared  and 
that  acute  shortages  of  labor  have  de- 
veloped in  certain  localities.  The  short- 
ages are  particularly  severe  in  some  of 
the  metal  mining  regions.  This  situa- 
tion is  believed  to  be  due  principally  to 
the  fact  that,  during  the  depression  in 
metal  mining,  large  numbers  of  workers 
skilled  in  that  industry  entered  into 
other  work.  Apparently,  the  wages 
offered  and  working  conditions  at  metal 
mines  are  not  sufficiently  attractive  to 
induce  these  men  to  leave  their  more 
recent  activities.  Some  are  of  the  opin- 
ion that  the  higher  cost  metal  mines  are 
attempting  to  open  earlier  than  market 
conditions  justify.  In  view  of  the  wages 
being  paid  coal  miners  and  to  those  en- 
gaged in  the  automobile  and  other  in- 
dustries, it  is  doubtful  if  they  will  be 
able  to  obtain  a  full  complement  of  ex- 
perienced men  at  the  present  wage 
scale.  At  the  same  time,  to  pay  an 
increased  wage  scale  would  increase 
costs  to  a  point  where  such  mines  could 
not  produce  at  a  profit. 

In  connection  with  the  labor  situa- 
tion at  the  metal  mines,  the  observation 
is  made  that  those  having  the  best 
ventilation  and  the  best  working  con- 
ditions are  able  to  man  all  their  jobs. 
The  shortages  of  labor  are  confined 
almost  entirely  to  those  mines  where 
working  conditions  are  less  desirable. 

A  falling  off  in  efficiency  at  metal 
mines  also  is  noted.  The  morale  among 
the  men  is  good.  Loss  of  efficiency  is 
not  due  to  that  loss  of  morale  and  feel- 
ing of  responsibility  which  became  so 
pronounced  during  the  war.  It  is  trace- 
able almost  entirely  to  lack  of  experi- 
ence. A  high  percentage  of  the  men 
working  in  metal  mines  today  are  be- 
ginners. Due  to  the  restrictions  on 
immigration,  even  the  supply  of  raw 
material  is  almost  totally  absent.  Re- 
ports from  the  metal  mining  districts 
indicate  that  there  has  been  a  consider- 
able loss  of  their  experienced  miners  of 
foreign  birth,  who,  having  amassed  a 
few  thousands  of  dollars  in  savings,  find 
it  to  their  interest  to  convert  that  capi- 
tal into  the  cheap  currencies  of  their 
home  lands.  With  this  capital  and  with 
the  broadened  outlook  that  has  come 
with  their  American  experience,  the  op- 
portunities offered  in  their  home  coun- 
tries outweigh  those  presented  by  the 
industries    they    have    been    serving. 


Ceramic  Society  Members  Visit 
Feldspar  Deposits 

About  fifty  members  of  the  American 
Ceramic  Society,  who  have  been  ex- 
amining mineral  deposits  in  Quebec 
and  Ontario,  made  an  inspection  of  the 
feldspar  deposits  in  the  neighborhood 
of  Verona,  Ont.,  on  Aug.  17.  They  were 
favorably  impressed  by  the  quality  and 
extent  of  the  deposits,  which  constitute 
90  per  cent  of  the  available  feldspar 
supply  of  Canada,  some  of  the  party 
who  are  interested  in  ceramic  manu- 
facturing remaining  over  to  make  a 
closer  investigation. 


William  McClellan  Addresses 
Salt  Lake  Engineers 

Dr.  William  McClellan,  past  president 
of  the  American  Institute  of  Electrical 
Engineers,  returning  from  the  annual 
meeting,  held  Aug.  1  at  Vancouver, 
B.  C,  was  the  guest  and  chief  speaker 
at  luncheon  on  Saturday,  Aug.  12,  at 
the  Salt  Lake  City  Commercial  Club 
before  an  audience  of  engineers,  M.  C. 
Plumb,  chairman  of  the  Engineering 
Council,  presiding.  Dr.  McClellan  made 
a  plea  for  engineers  as  well  as  all  work- 
men, whether  with  hands  or  brains,  to 
find  a  joy  in  their  labor,  in  the  work 
itself  and  in  production,  rather  than 
solely  in  remuneration.  He  called  upon 
engineers,  in  view  of  the  spirit  of 
unrest,  discontent,  and  strikes  abroad, 
to  hold  fast  to  the  professional  rather 
than  what  is  commonly  understood  as 
the  workman's  attitude  of  mind;  and  to 
bring  to  the  work  of  the  hour  the  same 
spirit  of  courage  and  faith  and  joy  in 
achievement  that  once  dominated  the 
pioneers   of  the  transportation  world. 

South  African  Society  Meets 

After  a  period  of  nine  years  the  South 
African  Association  for  the  Advance- 
ment of  Science  again  held  its  annual 
meeting  at  Lourenco  Marques  (Delagoa 
Bay),  during  the  week  ended  July  15, 
under  the  presidency  of  A.  W.  Rogers, 
the  head  of  the  South  African  Geo- 
logical Survey. 

The  subject  of  the  president's  ad- 
dress was  "Climates  of  Former  Times." 
Dr.  Rogers  confined  his  address  to  a 
consideration  of  South  African  evidence 
from  post-Cretaceous  times  only. 


New  Mining  Congress  Division 

The  American  Mining  Congress  is 
creating  a  division  of  industrial  co- 
operation as  a  part  of  its  Washington 
organization.  W.  A.  Grieves,  of  Colum- 
bus, Ohio,  a  specialist  in  the  matter  of 
industrial  relations  in  the  mining  indus- 
try, has  accepted  the  chairmanship  of 
the   division. 


Mining  Congress'  Western 

Division  to  Hold  First 

Conference 

Sept.  8-9  Set  for  Meeting  in  Salt  Lake 

City — Delegates  from  Thirteen 

States  Appointed 

The  recently  organized  Western  Divi- 
sion of  the  American  Mining  Congress 
will  hold  its  first  conference  at  Salt 
Lake  City,  Sept.  8  and  9.  The  division 
includes  thirteen  states,  each  of  which 
will  have  a  representative  on  the 
Western  board  of  governors.  Seven 
states  have  thus  far  named  delegates 
to  the  coming  conference,  and  others  are 
expected  to  follow.  These  representa- 
tives are:  D.  D.  Muir,  Jr.,  Utah; 
George  Stahl,  Colorado;  John  M.  Sully, 
New  Mexico;  Edwin  Higgins,  Cali- 
fornia; Robert  Talley,  Arizona;  Sidney 
Norman,  of  Washington;  and  William 
F.  Word,  of  Montana.  The  purpose  of 
the  organization  is  to  afford  a  medium 
for  greater  co-operation  and  unanimity 
of  thought  and  action  among  Western 
mining  men.  Burton  Bunch,  the  Wes- 
tern secretary,  is  now  in  Salt  Lake  City. 


Spokane  Chamber  of  Commerce 

Asks  Higher  Duties 

on  Magnesite 

At  a  meeting  of  the  mining  bureau  of 
the  Spokane  (Wash.),  Chamber  of  Com- 
merce, held  Aug.  21,  Congressman 
J.  Stanley  Webster  was  the  principal 
speaker.  The  topic  discussed  was  the 
tariff  on  crude  and  dead-burned  mag- 
nesite, which  had  been  fixed  by  the 
House  at  $10  and  $15  per  ton,  respec- 
tively, and  considered  favorably  by  the 
Senate  in  committee  of  the  whole,  but 
which  by  an  amendment  of  recent  date 
was  reduced  to  $6.25  and  $8  per  ton 
respectively.  The  sentiment  of  the  meet- 
ing was  crystallized  in  a  resolution 
drawn  up  by  a  committee  and  tele- 
graphed to  Washington  to  Representa- 
tive Fordney,  with  a  view  to  securing 
his  assistance  when  the  matter  came 
before  the  House  committee  for  final 
adjustment.  The  resolution  read  in  part 
as  follows: 

"Improvements  provided  at  an  ex- 
pense of  several  million  dollars  would 
be  sold  as  junk.  Substitution  of  House 
schedules,  already  twice  agreed  upon, 
would  insure  preservation  of  an  Amer- 
ican industry,  providing  employment  to 
between  500  and  1,000  citizens  at  good 
wages  in  Stevens  County,  Wash.,  alone. 
We  respectfully  request  your  support  of 
House  schedules  in  conference.  The 
Republican  Party  cannot  justify  the  de- 
struction of  a  domestic  industry  indis- 
pensable in  war  and  necessary  in  peace 
in  favor  of  a  foreign  industry  used 
against  American  soldiers  in  the  recent 
war." 
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SOCIETIES,  ADDRESSES  AND 
REPORTS 


Canadian  Geologists  Report  on 
Work  in  British  Columbia 

A  summary  report  of  the  work  of 
the  Canadian  Geological  Survey  in 
British  Columbia  during  1921  contains 
reports  of  seven  geologists  who  were 
in  the  field.  Dr.  W.  E.  Cockfield  dis- 
cusses the  silver-lead  deposits  of 
Davidson  Mountains,  Mayo  District, 
Yukon  Territory.  He  is  of  the  opinion 
that  unless  the  ores  or  concentrates 
from  the  district  can  be  made  to  re- 
turn $100  to  the  ton,  shipments  to  the 
smelter  can  scarcely  be  made  to  pay. 
Dr.  George  Hanson  deals  with  the 
Upper  Kitsault  Valley.  With  reference 
to  properties  adjacent  to  the  Dolly 
Varden  mine,  he  states  that  the  vein 
en  the  North  Star  group  is  4  ft.  wide 
and  has  been  traced  for  500  ft.  The 
vein  on  the  Toric  group  is  from  4  to  12 
ft.  wide  and  has  been  uncovered  for 
500  ft.  On  the  Wolf  and  Tiger  groups 
the  greater  part  of  the  ore  is  low  grade. 
Or.  the  Wolf  property  there  are  two 
veins  from  10  to  50  ft.  in  width— the 
largest  orebodies  known  in  the  district. 

Dr.  Victor  Dolmage,  who  spent  the 
summer  on  the  coast  and  islands  of 
British  Columbia  between  Burke  and 
Douglas  channels,  reports  on  gold, 
copper,  magnetite,  and  galena  deposits. 
He  states  that  there  are  eight  hot 
springs  in  the  district.  J.  D.  McKenzie 
contributes  an  interesting  report  on  the 
geology  of  Lasqueti  Island.  Dr.  W.  A. 
Johnson,  who  reports  on  the  placer 
country,  Williams  Creek,  Cariboo,  says 
that  gold  dredging  has  not  yet  been 
attempted  in  the  Barkerville  area. 
High  cost  of  operating  is  the  deterrent 
factor,  but  the  belief  is  expressed  that 
-dredging  will  be  started  on  Antler 
Oeek.  Professor  W.  L.  Uglow  dis- 
cusses the  Chu  Chua  coal  area,  while 
Dr.  M.  F.  Bancroft  reports  having 
found  in  the  Lardeau  district  a  wide 
variety  of  minerals,  some  of  those 
-mentioned  being  gold,  nickel,  asbestos, 
manganese,  and  talc. 


Committee  to  Report  on  Future 

Fuel  Supply 
The  research  committee  of  the  Petro- 
leum Section  of  the  American  Chemical 
Society,  appointed  to  make  a  special 
study  of  the  motor-fuel  problem  in 
America  and  to  conduct  researches  as 
to  the  most  efficient  uses  of  the  supply 
BOW  available,  the  best  means  of  sup- 
plementing the  supply  and  other  re- 
latod  problems,  will  mak. 
the  Pittsburgh  meeting  of  the  society, 
This  is  announced  by 
Dr.  W.  A.  Gruse,  secretary  of  the  Pe- 
troleum Section,  together  with  the 
complete  program  of  the  section. 

Faragher,  of  Mellon  Institute, 

nrgh,  will  make  the  report  of  the 

committi  'I    Maiming,  director 

.rch  of  the  American  Petroleum 

Institute,   will   discuss  the   work   of  the 
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MEN  YOU  SHOULD 
KNOW  ABOUT 


T-.l 


Ernest  Bamberger,  mining  engineer, 
of  Utah,  has  recently  been  nominated 
as  the  Republican  candidate  for  United 
States  Senator.  Mr.  Bamberger  was 
born  in  Salt  Lake  City  in  1877.  He  was 
graduated  from  Williams  College  and 
later  took  a  post-graduate  course  at 
Columbia  University.  He  has  extensive 
mining,  land,  and  livestock  interests 
throughout  the  West  and  at  present 
holds  the  position  of  general  manager 
of  the  Ontario  Silver  Mines  Co.,  the 
Keystone  Mining  Co.,  and  the  Nail- 
driver  Mining  Co.,  all  of  which  proper- 
ties  are  located  in  the   Park  City  dis- 


Ernest  Bamberger 

trict  of  Utah.  During  the  war  he  vol- 
unteered and  was  assigned  to  the  posi- 
tion of  head  of  the  Chemical  Division 
and  later  to  that  of  Chief  of  the  Ma- 
terials Department  for  the  United 
States  and  the  Allies  of  the  Aircraft 
Production  Board.  At  present  he  is  a 
member  of  the  Federal  War  Finance 
Board  and  Agricultural  Loan  Agency 
and  is  the  Republican  National  Com- 
mitteeman for  Utah,  succeeding  Reed 
Smoot. 

R.  (J.  Hall,  who  has  been  in  San 
Francisco  on  business,  has  gone  to 
Shasta  County,  Cal. 

Eugene  Dawson  has  gone  to  Spam 
on  professional  business.  He  will  re- 
turn to  New   York  in   about   six   weeks. 

C.  K.  Dawson,  assistant  manager  of 
the-  Trojan  Mining  Co..  at  De.-idw.md. 
S.  D..  has  been  placed  in  charge  as 
manager. 

D.  M.    I.iddell    succeeds    B.    B.    Cotfs- 

berger  at  secretary  ox  the  Mining  and 
Metallurgical      Society     of     America. 
Aug.  23. 
\V.    .1     Knife,   manager    01    the    Asso- 
ciated Goldflelds   of   Larder   Lake,  has 
'.i  rejoin  the  staff  of  the  inter- 
national   Nickel  Co. 
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F.  B.  Ely,  of  the  Bedford  Petroleum 
Co.,  has  gone  to  Europe  for  an  indefi- 
nite time.  He  will  be  engaged  in  the 
examination  of  oil  lands. 

F.  P.  Williams  is  supervising  some 
lead-silver  mining  operations  near 
Alamos,  Sonora,  Mexico.  He  may  be 
reached  in  care  of  T.  Robinson  Bours 
y  Hnos. 

Harry  Mills,  Ontario  Minister  of 
Mines,  and  Thomas  W.  Gibson,  Deputy 
Minister,  are  making  a  trip  of  inspec- 
tion of  the  gold  camps  of  northern 
Ontario. 

Francis  Winslow,  mining  engineer,  a 
graduate  of  Yale  Scientific  School,  has 
been  appointed  assistant  in  the  Division 
of  War  Minerals  Supply,  Bureau  of 
Mines,  Washington,  D.  C. 

Charles  F.  Williams,  who  returned 
from  the  Mayo  district,  Yukon  Terri- 
tory, Canada,  several  months  ago,  is 
now  with  the  Hilltop  Nevada  mines, 
near  Battle  Mountain,  Nev. 

Leon  J.  Pepperberg,  geologist  and 
engineer,  announces  the  removal  of  his 
office  from  the  Great  Southern  Life 
Building  to  the  American  Exchange 
Bank  Building,  Dallas,  Tex. 

Robert  Scholt,  formerly  superintend- 
ent of  the  New  Silver  Queen  mine,  in 
the  Black  Hills  of  South  Dakota,  has 
been  placed  in  charge  of  the  Richmond- 
Sitting  Bull  mine,  at  Galena,  S.  D., 
which  has  just  resumed  operations 
after  long  idleness. 

Thomas  F.  Cole  and  E.  J.  McNa- 
mara,  of  New  York,  and  W.  F.  Bar- 
tholomew, of  Boston,  directors  in  the 
Seneca  Copper  Corporation,  are  in  the 
Lake  district  on  a  visit  of  inspection  to 
the  Seneca  property. 

L.  G.  Huntley  and  Stirling  Huntley, 
formerly  with  Johnson,  Huntley  and 
Somers,  have  formed  the  partnership  of 
Huntley  &  Huntley.  They  intend  to 
specialize  in  petroleum  engineering  and 
geology,  in  both  the  United  States  and 
foreign  fields. 

T.  T.  Read,  chief  of  the  information 
service  of  the  U.  S.  Bureau  of  Mines,  is 
one  of  the  six  delegates  designated  to 
represent  the  Federated  American 
Engineering  Societies  at  the  Interna- 
tional Engineering  Congress,  to  be  held 
in  Brazil  Sept.  7  to  30.  Mr.  Read 
sailed  for  Brazil  on  Aug.  24. 

Mining  and  metallurgical  engineers 
visiting  New  York  City  last  week  in- 
cluded:   \.   D.   R.  Galloway,  of  Accra, 

West  Africa ;  Homer  C.  Neal.  of  South- 
ington.  Conn.;  Frank  A.  Crampton.  of 
Santa  Monica.  Cal.:  and  Oscar  Lach- 
nuind.   of   Spokane.   Wash. 


William  \.  M.ican.  a  pioneer  in  the 
magnesia  and  asbestos  field,  and  vice- 
presidenl  of  the  Bhret  Magnesia  Manu- 
facturing Co..  of  Valley  Forge,  Pa., 
lenlj  on  \ug.  21.  He  was  in 
his   sixty-ninth   year. 
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Leading  Events 


ENTRY  of  the  Nipissing  Mining  Co.  and  a  new  com- 
pany, the  Continental  Mines  Co.,  into  the  Kirkland 
Lake  gold  area  in  northern  Ontario,  is  discussed  by 
Alexander  Gray  in  this  issue. 

The  suit  over  the  Engineer  mine,  at  Atlin,  B.  C,  has 
been  referred  to  the  Privy  Council,  the  executors  of 
the  estate  of  the  late  Captain  Alexander  having  won 
previous  actions  which  were  brought  in  the   Supreme 


Court    and    Court    of    Appeals    of    British    Columbia. 

Possible  absorption  of  the  Hull  Copper  Co.  by  the 
United  Verde  Copper  Co.,  whose  property  adjoins  that 
of  the  former,  is  rumored  in  the  Jerome  district  in 
Arizona. 

Development  of  public  mining  lands  is  being  retarded, 
it  is  believed  in  Washington,  necessitating  new  methods 
for  financing  common  carriers. 


Fire  Traps  Miners  at  Work 

in  Argonaut  Mine 

Forty   Men   Caught   Below   4,000   Level 

— Second   Disaster  in  Three  Years 

Bv  Wire 

San  Francisco,  Aug.  28. — Fire  started 
on  the  3,000  level  of  the  Argonaut 
mine,  near  Jackson,  Cal.,  at  midnight 
Aug.  27.  Three  men  working  on  the 
4,200  level  escaped  through  the  smoke 
to  the  surface.  About  forty  men  on 
the  4,500,  4,600,  and  4,800  levels  were 
cut  off.  Communication  with  them 
•was  also  cut  off,  all  signalling  apparatus 
having  been  rendered  inoperative.  Five 
hundred  feet  of  shaft  caved  on  Aug.  28, 
making  rescue  improbable.  An  attempt 
made  to  reach  the  men  from  the  ad- 
joining Kennedy  mine  was  frustrated 
by  a  cave-in. 

Last  fall  the  Argonaut  and  the 
Kennedy  companies  resumed  operations 
after  a  prolonged  shutdown  caused  orig- 
inally by  a  fire  which  started  in  the 
Argonaut  workings  on  March  27,  1919. 
The  mine  was  sealed  and  the  fire 
thought  to  be  extinguished  by  the  use 
of  carbon  dioxide  gas,  which  was  forced 
into  the  mine  on  April  3,  1919.  The 
mine  was  reopened  on  April  12,  and  the 
fire  broke  out  again  on  April  13.  It  was 
then  bulkheaded,  but  later  it  was  found 
necessary  to  flood  both  the  Argonaut 
and  Kennedy.  Flooding  of  the  mines 
started  March  15,  1920.  In  May,  1921, 
both  mines  were  unwatered,  and  were 
reopened  last  fall. 


Copper  Found  in  Faroe  Islands 


Copenhagen,  Aug.  29 — During  blast- 
ing operations  in  connection  with  the 
government  port  works  in  the  Faroe 
Islands  a  deposit  of  copper  was  dis- 
covered. 


Nipissing  and  Other  Mining  Interests  Enter 
Kirkland  Lake  Field 

Greater  Participation  by  American  and  Canadian  Capital  Indicated — 
Continental  Mines  Co.  Organized  by  Mein  and  Warriner 

By  Alexander  Gray 


THE  GOLD  FIELDS  of  Ontario  are 
now  undergoing  exploration  and 
development  on  a  scale  that  was  not  un- 
expected. Representative  combinations 
of  capital  such  as  the  Nipissing,  Tono- 
pah,  and  Kerr  Lake  companies  have  had 
under  consideration  the  development  of 
extensive  areas  and  are  impressed  with 
the  possibilities  of  the  geology  and 
fractured  structures.  Kerr  Lake  is 
testing  properties  in  the  vicinity  of 
Pearl  Lake,  at  Porcupine;  Tonopah 
engineers  are  in  charge  of  operations 
at  the  Herrick,  in  West  Shining  Tree; 
and  Nipissing  has  taken  under  option  a 
large  acreage  on  what  appears  to  be  the 
southern  extension  eastward  of  the  pro- 
ducing section  at  Kirkland  Lake.  Like- 
wise, a  new  company,  the  Continental 
Mines  Co.,  organized  under  the  auspices 
of  R.  C.  Warriner  and  William  Wallace 
Mein,  with  the  former  as  president,  in 
a  way  has  blanketed  1,100  acres  im- 
mediately adjoining  the  Kirkland  Lake 
Proprietary,  known  to  have  the  geologi- 
cal features  and  fractures  characteristic 
of  the  Kirkland  Lake  Proprietary, 
Sylvanite,  Wright-Hargreaves,  Lake 
Shore,  Teck-Hughes  and  Kirkland  Lake 
Gold,  in  the  order  named. 

Manifestly,  the  mining  corporations 
named  have  decided  that  the  Kirk- 
land Lake  fields  have  established  fac- 
tors of  lateral  and  vertical  continuity. 
To  date,  producing  mines  have  ac- 
counted for  over  $7,500,000.  Deeper 
workings  having  disclosed  a  better 
grade  of  ore  throughout  the  producing 
two  and  three-quarter  miles,  Nipissing 


has  hitched  on  to  what  is  regarded  as 
an  eastern  continuation,  and  Messrs. 
Warriner  and  Mein,  on  behalf  of  Con- 
tinental Mines,  have  taken  over  three 
miles  of  ground  from  the  eastern  side 
line  of  the  so-called  Tough-Oakes.  In 
addition  the  Continental  has  absorbed 
the  Colonial  Silver  Mines,  at  Cobalt, 
where  a  three-compartment  shaft  is  go- 
ing down  800  ft.  to  a  contact  on  which 
the  O'Brien  is  obtaining  silver  ore  com- 
parable with  the  best  Cobalt  yielded  in 
its  bonanza  days. 

It  is  the  extent  of  the  Nipissing  par- 
ticipation— even  though  it  be  on  a  pro- 
bationary basis — that  has  given  the 
Kirkland  Lake  country  a  new  status. 
Nipissing,  somehow,  tried  and  found 
wanting  many  things  in  northern  On- 
tario and  at  other  centres  of  activity. 
R.  B.  Watson,  the  company's  operating 
chief,  is  recognized  for  his  thorough- 
ness. As  a  constructive  force,  he  has 
realized  that  the  greatest  of  silver  pro- 
ducers must  maintain  its  standard. 
Properties  large  enough  for  Nipissing 
reproductive  investment  purposes  have 
been  assiduously  sought.  Periodically, 
Nipissing  has  tried  out  meritorious 
prospects,  but  not  until  now  did  it 
quietly  take  over  a  combined  area  so 
placed  that  if  the  favorable  faultings 
noted  to  the  west  exist  where  Mr.  Wat- 
son and  his  staff  think  they  may  be — 
and  where  Dr.  Goodchild,  of  London, 
holds  they  should  be — Nipissing  will 
continue  to  be  one  of  the  pre-eminent 
Canadian  producers. 

Considering    this,    and    the    extreme 
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conservatism  displayed  by  Mr.  Watson 
ever  since  he  took  charge  of  Nipissing, 
the  advent  of  Messrs.  Warriner  and 
Mein  and  those  for  whom  they  act  cre- 
ates a  dual  situation  at  Kirkland  Lake 
likely  to  be  followed  by  rapid  develop- 
ments. Nipissing  will  enter  upon  a 
drilling  campaign,  after  preliminary 
surface  exploration.  Continental  Mines 
having  mapped  the  more  westerly  of 
its  areas  —  next  to  the  Kirkland 
Lake  Proprietary — will  employ  the 
diamond  drill,  having  definitely  located 
what  seems  to  be  the  extension  of  the 
main    line   of   beneficial   faulting. 

To  begin  with,  it  is  understood,  the 
intention  was  to  operate  the  Colonial 
Silver  ground  at  Cobalt  abutting  on  the 
O'Brien  and  Violet  properties.  The 
O'Brien  mine  has  been  a  continuous 
shipper  since  the  earliest  days.  Only 
recently  did  the  Violet  assert  its  worth 
as  a  source  of  high-grade  ore,  so  high 
that  a  lawsuit  between  the  O'Brien  and 
La  Rose  companies  about  the  boundary 
is  being  carried  to  the  Privy  Council. 
Moreover,  the  O'Brien  No.  6  vein,  it 
was  reliably  reported,  having  been  fol- 
lowed to  within  a  few  feet  of  the  Colo- 
nial line  and  sunk  on  from  800  ft.  to 
1,000  ft.,  it  was  concluded  by  one  of  the 
Continental  principals  that  the  Colonial 
was  worth  having.  So  a  trip  to  Erie. 
Pa.,   resulted    in    a    deal.      Others   had 


striven  to  acquire  the  Colonial  as  about 
the  last  of  the  unworked  more  central 
Cobalt  sections.  Continental  got  it, 
and  then  companies  operating  in  that 
vicinity  strove  to  effect  a  co-operative 
arrangement.  Acting  for  Continental, 
Messrs.  Warriner  and  Mein  took  the 
proposition  on  formation  and  under- 
ground facts  as  ascertained. 

Singularly,  the  Colonial  has  lain  fal- 
low for  almost  a  decade  and  a  half. 
The  company  was  incorporated  for 
$6,000,000,  was  sponsored  to  some  ex- 
tent by  the  McCornicks,  was  involved 
in  litigation,  and  was  misunderstood 
until  the  importance  of  contacts  was 
fully  realized. 

Cobalt  disdained  milling  rock  when 
"Philip  drunk"  rock — really  bullion — 
meant  fireworks.  King  Edward  a::d 
Silver  Cliff  mines,  to  the  immediate 
east  of  the  Colonial,  had  spectacular 
silver  ores.  Colonial  surface  work  did 
not  disclose  any.  It  remained  for  the 
O'Brien  to  prove  the  Colonial  at  depth 
— and  for  the  Continental  to  make  the 
sporting  bet  by  letting  a  contract  for  a:i 
800-ft.  three-compartment  shaft  in  the 
confident  expectation  that  what  the 
O'Brien  is  recovering  across  the  line 
will  continue  into  the  Colonial.  Other 
shafts  at  Cobalt  are  down  to  that 
depth,  but  the  Continental  people  are 
the  first  to  take  such  a  long  shot. 


Pending  the  completion  of  the  shaft 
the  Continental  plan  is  to  prove  the 
Kirkland  Lake  areas,  which  have  been 
under  investigation  all  summer.  No 
doubt,  further  details  of  these  enter- 
prises will  be  forthcoming.  It  is  under- 
stood the  Continental  company  capital 
will  be  $3,500,000,  and  the  financing 
arranged  in  New  York  and  Toronto. 


Cornucopia  Mines  Co. 
Suffers  Fire  Loss 

Fire  recently  destroyed  the  upper 
camp  buildings  and  tramway  terminal 
of  the  Last  Chance  mine,  a  property 
of  the  Cornucopia  Mines  Co.,  in  the 
Cornucopia  district,  eastern  Oregon. 
The  output  of  the  Last  Chance  was 
about  100  tons  of  gold  ore  per  day. 
The  tramway  between  mine  and  mill 
has  the  longest  span  in  the  country, 
this  being  3,300  ft.  unsupported 
between  towers.  The  Cornucopia 
Mines  Co.  is  the  largest  gold-mining 
company  in  Oregon.  The  plant  de- 
stroyed had  not  been  used  in  some 
time.  It  is  a  modern  installation  which, 
because  of  its  peculiar  precipitous  loca- 
tion, has  been  referred  to  at  times  as 
"Eagle's  Nest."  The  depressed  state 
of  gold  mining  has  caused  the  Cornu- 
copia and  other  eastern  Oregon  gold 
mines  to  suspend  operations. 


Photo  by  L.  Pantrr 
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State  Mining  Idea  Abandoned 
in  Dutch  East  Indies 

By  Cable  from  Reuters  to 
"Engineering    and    Alining    Journal-Press" 

London,  Aug.  26 — A  message  from 
Batavia  states  that  the  Netherlands 
East  Indian  Government  has  decided  to 
abandon  the  principle  of  working  the 
mineral  deposits  by  the  state.  The  an- 
nouncement is  made  that  important  de- 
posits of  iron  ore  in  the  Celebes,  which 
were  recently  investigated  by  an  official 
commission,  will  be  worked  by  private 
capitalists.  The  same  ruling  applies  to 
various  deposits  of  tin  and  gold  and  pre- 
sumably petroleum  wells. 


News  from  Washington 


By  PAUL  WOOTON 
Special  Correspondent 


Rumored  United  Verde  Will 
Absorb  Hull  Copper 

A  meeting  of  the  Hull  Copper  Co. 
was  called  for  Aug.  30  at  Jerome,  Ariz., 
to  consider  the  disposition  of  the  com- 
pany's property  to  pay  its  debts,  in- 
cluding a  judgment  held  by  Charles  W. 
Ciark,  trustee.  It  is  believed  that  this 
is  preliminary  to  absorption  of  the 
property  by  the  United  Verde  Copper 
Co.  and  the  dissolution  of  the  Hull 
corporation. 


Northport  Smelter  Being 
Dismantled 

Dismantling  of  the  Northport 
Smelting  &  Refining  Co.'s  smelter  at 
Northport,  Wash.,  which  was  pur- 
chased recently  by  the  American 
Smelting  &  Refining  Co.,  is  proceeding 
rapidly.  Thirty-five  men  are  employed, 
and  twelve  carloads  of  machinery  have 
already  been  shipped  to  the  East 
Helena  smelter  of  the  company.  The 
equipment  to  be  removed  will  be  the 
roasting  machinery,  blast  furnaces  and 
ether  apparatus  essential  in  lead  smelt- 
ing and  will  be  used  at  the  East  Helena 
smelter  in  treating  an  increased  ton- 
nage of  lead-silver  ores  of  the  Coeur 
d'Alene  district.  The  equipment  of  the 
Northport  plant  was  purchased  but  a 
few  years  ago  and  is  practically 
modern.  The  buildings  will  not  be  re- 
moved at  this  time. 


Suit  Over  Engineer  Mine  Goes 
to  Privy  Council 

The  ownership  of  the  Engineer  mine, 
Atlin,  B.  C,  upon  which  has  been 
placed  a  valuation  of  $3,000,000,  is  to 
be  decided  by  the  Privy  Council.  The 
issue  is  between  the  executors  of  the 
estate  of  the  late  Captain  Alexander 
and  the  Engineer  Mining  Co.  Mem- 
bers of  the  latter  company  claim  that 
they  were  the  original  locators  and  im- 
provers of  the  property,  and  that  while 
their  application  for  a  certificate  of 
improvements  was  held  up  in  the  regis- 
ters, Captain  Alexander  staked  over 
their  property.  Before  both  the  Su- 
preme Court  and  the  Court  of  Appeal 
the  Engineer  Mining  Co.  has  lost  its 
suit,  but  is  now  making  an  appeal  to 
the  highest  court  in  the  empire.  Mean- 
while the  further  development  of  this 
well-known  and  rich  gold  property  is 
held  in  abeyance. 


Coal  Control  Unnecessary, 
Argued  by  Opponents 

Others    Hold   It    Must    Be    Established, 

With   Railroad  Situation   So 

Uncertain 

Principal  emphasis  is  being  placed 
by  those  opposed  to  legislation  looking 
to  the  control  of  coal  prices  and  distri- 
bution on  the  argument  that  such  con- 
trol no  longer  is  needed.  Many  law- 
makers are  of  the  opinion  that  the 
situation  is  such  that  it  can  take  care 
of  itself.  Those  who  favor  the  legisla- 
tion might  be  willing  to  accept  the 
argument  if  they  were  sure  that  the 
railroads  could  function  at  a  high  rate 
of  efficiency.  With  the  uncertainty  as 
to  railroad  operation,  however,  they 
contend  that  this  control  must  be  estab- 
lished. They  contend  that  at  the  end 
of  price  control  in  1919  everyone  was 
confident  the  situation  would  take  care 
of  itself,  but  they  point  to  the  profiteer- 
ing in  coal  in  1920  as  a  glaring  instance 
wherein  the  government  did  not  func- 
tion in  the  protection  of  the  public. 
They  think  the  country  is  in  much  the 
same  frame  of  mind  now,  but  they  dep- 
recate statements  intended  to  create 
a  false  sense  of  security  at  the  present 
time. 

They  point  out  that  the  emergency 
will  not  have  passed  until  coal  starts 
moving  to  the  Northwest  at  the  rate 
of  one  million  tons  a  week;  until  price? 
show  a  definite  downward  tendency,  an.l 
until  the  anthracite  mines  are  in  opera- 
tion and  careful  attention  has  been 
given  the  problem  of  substitution  fo±- 
that  portion  of  the  anthracite  produc- 
tion which  cannot  be  made  up.  Before 
the  situation  can  improve  very  rapidly, 
it  is  believed,  the  railroads  must  be  in 
a  position  to  transport  9,000,000  tons 
of  bituminous  and  1,700,000  net  tons 
of  anthracite  per  week. 

Theoretically,  at  least,  all  stocks  of 
coal  now  have  been  wiped  out.  What- 
ever stocks  there  may  be  in  fact  are 
known  to  be  negligible  and  too  low  to 
enter  the  winter  with  safety.  The 
market  cannot  be  expected  to  tran- 
quillize until  a  considerable  amount  of 
coal  has  been  put  in  storage.  How 
soon  such  a  point  can  be  reached  de- 
pends entirely  on  the  service  which  the 
railroads  can  give.  The  American 
Railroad  Association  makes  the  am- 
bitious estimate  that  the  carriers  can 
transport  9,000,000  tons  weekly.  At 
the  National  Coal  Association  it  is 
thought  that  8,000,000  tons  is  the 
maximum.  Disinterested  traffic  men, 
however,  point  out  that  if  coal  ship- 
ments reach  8,000,000  tons  of  bitu- 
minous, in  addition  to  the  anthracite 
that  is  expected  soon  to  be  moving,  and 
at  the  same  time,  the  usual  volume  of 
other  freight  is  handled,  the  railroads 
will  have  performed  an  extraordinary 
feat  even  if  there  were  no  strike  and 
if  the  equipment  all  was  in  good  condi- 
tion. 


Development  of  Public  Mineral 

Lands  Retarded 

Formerly  Done  by  Common  Carriers — ■ 

New   Methods  of  Financing 

These  Now   Required. 

It  is  becoming  increasingly  apparent, 
both  in  official  and  unofficial  circles,  that 
new  methods  of  financing  common 
carriers  must  be  worked  out  if  there  is 
any  general  development  of  the  minerals 
on  the  public  lands,  which  come  under 
the  General  Minerals  Leasing  Act.  In 
the  old  days,  development  in  the  West 
usually  was  brought  about  by  a  group 
of  men,  or  a  group  of  interests,  who 
would  build  a  railroad  and  at  the  same 
time  develop  some  of  the  natural  re- 
sources along  its  route.  In  some  cases, 
the  profit  would  appear  in  the  form  of 
railroad  earnings,  but  more  frequently, 
it  would  be  manifested  in  the  other 
activities  in  which  the  owners  were 
concerned.  This  had  the  effect  of  creat- 
ing a  monopoly  in  the  hands  of  those 
who  control  the  transportation.  When 
abuses  developed,  laws  were  passed 
intended  to  prevent  unfair  domination 
by  railroad  companies. 

These  ideas  have  been  carried  into  the 
Leasing  Law  and  under  the  limit  of 
area  prescribed,  no  lessee  controls 
enough  oil,  coal,  or  other  mineral  to 
justify  him  in  financing  a  pipe  line,  a 
railroad,  or  other  common  carrier.  The 
Leasing  Act  provides  that  several  les- 
sees may  join  to  finance  such  a  common 
carrier,  but  as  a  practical  matter  even 
a  group  of  lessees  seldom  have  enough 
money  to  permit  of  such  an  undertak- 
ing. It  is  impracticable  to  attempt  to 
transfer  leases  to  moneyed  persons  who 
might  be  interested  in  the  transporta- 
tion needed,  because  they  could  not  go 
far  on  such  a  basis  until  they  would 
have  direct,  or  indirect,  interest  in 
several  leases.  In  most  regions  the 
tonnage  prospect  is  not  sufficient  to 
attract  capital  interested  solely  in 
transportation. 

Insofar  as  the  coal  deposits  covered 
by  the  Leasing  Act  are  concerned, 
many  are  of  the  opinion  that  it  would 
be  helpful  to  extend  to  them  the  serv- 
ices of  wholesale  coal  companies.  These 
companies  could  make  contracts  to  pur- 
chase the  output  of  mines  operated  un- 
der Government  lease  or  on  fee.  A  com- 
pany in  this  way  could  sign  up  enough 
tonnage  to  justify  the  construction  of 
the  necessary  railroad  facilities  to  get 
the  coal  to  market.  The  same  plan 
could  be  applied  to  the  other  minerals 
covered  by  the  act. 

There  have  been  cases  in  court  which 
seemed  to  indicate  that  contracts  to  pur- 
chase, as  a  measure  of  control,  do  not 
fall  in  the  same  category  as  do  mono- 
polistic contracts  to  sell,  and  accord- 
ingly may  be  the  basis  of  a  combination 
not  subject  to  attack  under  the  anti- 
trust statutes,  except  as  they  may 
offend  in  some  other  manner.  If  this 
scheme  of  financing  should  be  adopted, 
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it  would  have  the  effect  of  making  the 
coal  companies,  or  other  mineral-pro- 
ducing companies,  more  important  than 
the  railroads,  which  is  such  a  reversal 
of  long-established  practice  and  thought 
that  a  campaign  of  education  would  be 
necessary  before  it  would  be  possible  to 
market  their  securities.  It  may  be 
stated  authoritatively,  however,  that  the 
plan  is  receiving  serious  consideration. 


News  by  Mining  Districts 


Reorganization  of  Executive 
Still  on  Slate 

There  has  not  been  the  slightest  sur- 
render on  the  part  of  the  Administra- 
tion of  its  intention  to  bring  about  prac- 
tical reorganization  of  the  executive 
departments  of  the  Federal  Govern- 
ment. A  tentative  report  was  laid 
before  the  President  several  months 
ago.  It  has  not  been  made  public,  owing 
to  the  fact  that  the  report  as  submitted 
is  not  acceptable  to  all  of  the  depart- 
ment heads.  It  is  believed,  however, 
that  certain  changes  in  the  plan  can  be 
made  so  as  to  secure  for  it  the  unani- 
mous support  of  the  department  heads 
or  at  least  any  dissenting  opinions  that 
may  be  offered  will  be  of  minor  impor- 
tance. 

Were  the  report  to  be  sent  to  Con- 
gress without  the  endorsement  of  cer- 
tain of  the  department  heads,  it  is 
recognized  that  the  possibility  of  secur- 
ing the  legislation  would  be  lessened. 
Moreover,  the  legislative  situation,  since 
the  report  was  submitted  to  the  Presi- 
dent, has  been  such  as  to  preclude 
action  on  reorganization.  In  addition, 
if  the  report  were  made  public  in  its 
tentative  form  and  before  unanimous 
endorsement  by  department  heads  has 
been  secured,  there  is  a  feeling  that  it 
would  invoke  non-constructive  criticism 
and  arouse  agitation  which  would  serve 
no  good  purpose. 

It  can  be  stated  authoritatively  that 
the  reorganization  proposal  has  not 
been  laid  aside  indefinitely. 


Dick's  War  Minerals  Claim 
Allowed 

Subject  to  the  approval  of  the  Secre- 
tary of  the  Interior,  the  War  Minerals 
Relief  Commissioner  has  recommended 
an  award  of  $1,711.34  in  the  claim  of 
J.  C.  Dick  &  Co.,  of  Salt  Lake  City. 
This  claim  was  denied  by  the  former 
War  Mineral--  Relief  Commission  on  the 
ground  that  there  had  been  no  request 
or  demand  from  the  Government,  Under 
the  amended  act,  the  company  was  able 
ildish  the  fact  of  stimulation 
through  published  articles  which  per- 
mitted a  showing  on  which  the  above 
recommendation  was  made. 

The  claim  of  .1.  E.  Prescott,  of  Baker, 
Ore.,  was  disallowed  because,  in  the 
opinion    of    the   eOffll  timula- 

tion  was  not  established. 


Government's  Silver  Purchases 

f  silver  by  the  Bureau  of 
the  Mint  during  the  week  ended  Aug. 
26  amounted  to  1,665,506  tine  ounces. 
This  brings   the   total    purchases   under 
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London  Letter 
British  South  Africa  Co.  to  Turn  Min- 
eral Rights  Over  to  Government — 
Development  of  Belgian  Congo 

By  W.  A.  Doman 

London,  Aug.  18 — When  the  terms 
ol  inclusion  of  Rhodesia  in  the  Union 
of  South  Africa  were  published  it  was 
understood  that  the  British  South 
Africa  Co.  would  retain  its  mineral 
rights.  Subsequently  a  statement 
cabled  from  the  Cape  suggested  that 
the  mineral  rights  would  be  handed 
over  to  the  Union  Government.  At  the 
meeting  of  shareholders  of  the  com- 
pany held  recently  it  was  fairly  well 
hinted  that  there  were  points  of  disa- 
greement. Now  a  cabled  message  from 
Gatooma  (Rhodesia)  reports  General 
Smuts  as  regretting  that  the  Union 
Government  could  not  agree  with  the 
Chartered  Company  as  to  the  expro- 
priation of  its  mineral  assets.  Divorced 
from  its  mineral  rights,  the  Chartered 
Company  would  have  little  to  work 
upon,  for  its  railways  and  land  are  also 
to  be  handed  over  under  the  scheme. 
Backward  as  the  management  of  the 
Chartered  Company  is  in  some  quarters 
alleged  to  be,  the  directors  seem  to 
recognize  that  they  have  great  bar- 
gaining power  in  minerals.  Even  Gen- 
eral Smuts  does  them  the  justice  of 
saying  they  have  not  been  unfair  in 
the  exercise  of  their  undoubted  rights. 
General  Smuts,  however,  takes  a 
broader  view  of  the  question,  and 
thinks  that  the  development  of  the 
country  would  proceed  more  rapidly  if 
the  minerals  were  in  the  hands  of  the 
government  than  in  the  hands  of  a 
private  corporation.  In  most  countries 
mineral  rights  belong  to  the  state,  and 
presumably  by  the  strength  of  its  bar- 
gaining power  the  Chartered  Company 
will  eventually  make  some  satisfactory 
arrangement  with  the  government  in 
the  event  of  Rhodesia  becoming  an  in- 
tegral part  of  the  Union. 

There  is  considerable  perturbation  in 
certain  quarters  in  regard  to  the  de- 
velopment of  the  Belgian  Congo.  The 
copper  deposits,  said  to  be  the  largest 
in  the  world,  are  owned  by  the  Union 
Miniore  du  Haut  Katanga,  in  which 
the  Tanganyika  Concessions,  a  British 
company,  holds  approximately  a  39- 
per  cent  interest.  Transport  is  at  pres- 
ent effected  by  means  of  the  Bcira 
Railway  on  the  Last  Coast  of  Africa. 
But  Tanganyika  Concessions  has  sur- 
veyed a  line  of  railway  on  the  West 
from  Lobito  Bay  to  the  northern 
Congo  frontier  to  conned  with  a  Bel- 
gian   line.      Some   .'(2".   miles   of    the   Sill) 

route  from  Benguella  is  in  oper- 
ation and  revenue  producing)  though 
the  railway  can  he  completed 
additional  capital  is  required,  It  was 
thought  that  the  British  Government 
under  it  I  Trades  Facilities  Act  would 
The  application  has,  however. 
been  turned  down,  and   the   people  in 

control  are  looking  to  the  United  States 

for  funds, 


Johannesburg  Letter 

Bounty  on  Iron  and  Steel  Considered — 

Coinage  Bill  Up  at  Cape  Town — 

Labor    Situation    Dull 

By  John  Watson 

Johannesburg,  July  18 — The  Board 
of  Trade  and  Industries,  appointed  by 
the  Union  Government  to  consider  the 
question  of  tariffs,  has  recently  issued 
a  report  on  the  question  of  bounties  for 
the  iron  and  steel  industry.  It  still  re- 
mains to  be  proved,  they  say,  that  our 
enormous  deposits  of  titaniferous  iron 
ore  can  be  profitably  worked.  We 
have  in  the  country  ample  supplies  of 
good  iron  ore,  of  fluxes  and  of  coking 
coal,  all  within  moderate  distances  of 
one  another  in  the  Transvaal.  The 
board  is  convinced  that  the  grant  of 
bounties  to  a  concern  not  capable  of 
turning  out  at  least  50,000  tons  per 
year  of  iron  or  steel,  or  100,000  tons  of 
the  two  together,  would  be  a  waste  of 
money. 

The  Coinage  Bill  was  discussed  in 
committee  of  the  House  of  Assembly 
at  Cape  Town  on  July  10.  It  is  the 
policy  of  the  government  to  open  a 
mint  at  Pretoria  as  a  branch  of  the 
Royal  Mint.  British  sovereigns  will  be 
coined;  but  the  Union  will  produce  its 
own  silver  coinage  and  at  some  future 
date  the  British  silver  coinage  will  be 
recalled.  An  amendment  by  the  Min- 
ister of  Finance  (Mr.  H.  Burton)  to  in- 
clude the  farthing  as  legal  tender,  was 
agreed  to. 

The  labor  report  for  June  for  the 
Johannesburg  district  says:  "During 
the  month  a  good  number  of  men  have 
been  engaged  or  re-engaged,  by  the 
gold  mines;  but  the  state  of  the  labor 
market  generally  is  deadly  dull.  The 
Dunewart-Apex  railway  detour  is  pro- 
viding temporary  relief  to  400  men  in 
that  portion  of  the  East  Rand.  The 
mines  now  have,  approximately,  a  full 
supply  of  native  labor.  Expansion  and 
development  must  be  resumed  before 
there  is  work  for  any  appreciable  num- 
ber of  the  unemployed;  225  white  men 
previously  working  underground  and 
2!»  ex-clerks  took  pick  and  shovel  relief 
work  during  June.  The  Rand  gold 
ire  now  buying  only  urgent  im- 
mediate requirements  as  regards  en- 
gineering supplies,  owing  to  the  eco- 
nomic situation. 

\V.  T.  Taylor  thinks  that  a  commit- 
t'  e  DOUld  he  formed  in  the  Potchef- 
stroom  district  to  approach  the  gov- 
ernment with  a  view  to  working  the 
gold  reefs  known  to  occur  there.  He 
knows     of     one     mine     (within     twenty 

mil-       ■)'    Potchefstroom    Town    Hall) 

which  is  estimated  to  contain  11,000,000 
tens  "f  ore.  About  200,000  tons  al- 
ii ady  milled  gave  an  average  of  S  dwt. 
per  ton.  Changes  are  required,  Mr. 
Taylor  thinks,  in  the  Gold  Law.  He 
knows    of    one    small    mine    which    has 

produced  866,000  value  of  gold  without 

profit.    Its  contribution  to  labor. 

the  government  and  railways  has  been 

ive. 
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QUEENSLAND 

Reports   Available  on   Mungana   Mines 

—Good  Ore  in  No.  4  North 

Phoenix 

From  Our  Special  Correspondent. 
Brisbane,  July  17 — Before  the  gov- 
ernment decided  to  purchase  the  Mun- 
gana mines,  near  Chillagoe,  to  assist  in 
providing  supplies  to  the  state  smel- 
ter at  that  place,  it  now  appears,  re- 
ports were  obtained  on  those  prop- 
erties not  only  by  departmental  offi- 
cials but  by  an  outsider,  William  Poole, 
who  was  at  one  time  director  of  the 
Queensland  School  of  Mines.  The  prin- 
cipal mines  acquired  were  the  Lady 
Jane  and  the  Girofla.  Mr.  Poole  shows 
that  in  1917,  before  the  mines  were 
shut  down,  the  former  had  been 
worked  out  down  to  the  220  level.  Since 
the  Girofla  mine  had  been  reopened 
there  had  been  developed  a  large  ore- 
body,  the  available  tonnage  from  which 
is  estimated  at  55,000  tons,  averaging 
in  value  12  per  cent  lead,  11  oz.  silver, 
and  0.67  per  cent  copper.  In  another 
part  of  the  mine  a  body  of  rich  sul- 
phides was  found  alongside  old  work- 
ings at  a  depth  of  100  ft.,  while  Mr. 
Poole  confidently  expected  that  further 
discoveries  of  important  orebodies 
would  be  made  at  both  mines.  The 
development  of  these  new  orebodies 
would  provide  a  large  supply  of  good 
ore  for  the  smelters  without  waiting: 
for  the  unwatering  of  the  workings  to 
the  lower  levels,  and  also  a  profit  in 
working  sufficient  to  pay  for  the  mines. 
The  ore  reserves  proved  in  the  Girofla 
were  160,000  tons,  containing  from  9  to 
12  per  cent  lead  and  from  5  to  11  oz. 
silver  per  ton;  in  the  Lady  Jane,  50,000 
tons,  giving  25  per  cent  lead  and  from 
12  to  35  oz.  of  silver  per  ton. 

Two  remarkably  good  crushings 
have  recently  been  reported  from  an 
old  mine  on  the  Gympie  gold  field — 
the  No.  4  North  Phoenix.  The  first 
gave  the  excellent  return  of  3,400  oz. 
from  120  tons  of  rock,  or  over  28  oz. 
to  the  ton;  while  the  second  crushing 
consisted  of  129  tons  and  yielded  711  oz. 
The  mine  has  been  worked  for  over 
forty  years  and  has  made  good  profits 
in  the  past,  but  the  former  of  the 
two  returns  now  obtained  is  by  far  the 
best  in  its  history.  The  company  own- 
ing the  property  has  paid  dividends 
amounting  to  £164,000,  and  all  that 
the  shareholders  have  paid  into  the 
concern  is  £787.  The  mine  has  always 
been  patchy  (the  total  output  last  year 
was  only  1,268  oz.,  valued  at  £4,496) . 

A  gold  mine  called  the  Minnie 
Moxham,  at  Northcote,  in  the  Chillagoe 
mineral  field,  has  lately  been  attract- 
ing attention.  It  is  a  comparatively 
old  mine,  but  has  lately  been  revived 
with  the  help  of  a  government  subsidy. 
When  it  was  reopened  the  first  shot 
fired  disclosed  ore,  5  ft.  in  thickness, 
showing  free  gold,  and  some  fine  blocks 
of  specimens  were  obtained.  The  lode, 
when  driven  upon,  varied  from  1  ft.  to 
6  ft.  in  thickness  at  a  depth  of  only 
130  ft.,  and  is  worth  over  1J  oz.  per 
ton.  Even  as  a  low-grade  property, 
the  mine  is  expected  to  pay  hand- 
somely. 


BRITISH  COLUMBIA 
Question  of  Financing  Iron  and  Steel 
Venture  Goes  to  London 
Victoria — The  arrangement  of  fi- 
nances in  connection  with  the  estab- 
lishment of  an  iron  and  steel  industry 
in  British  Columbia  is  to  be  discussed, 
according  to  report,  in  London.  W.  S. 
Fielding,  Minister  of  Finance,  has  left 
for  the  Old  Country  and  is  said  to  be 
prepared  to  take  up  this  question.  The 
Imperial  Trade  Facilities  Committee 
is  quoted  as  saying  that  $4,000,000  of 
its  funds  are  available  for  the  west- 
ern Canadian  enterprise.  There  is  a 
possibility  that  a  member  of  the  Brit- 
ish Columbia  Government  will  proceed 
to  England  in  connection  with  this 
matter. 

Stewart — An  offer  was  made  by  the 
Premier  Gold  Mining  Co.  last  June  of 
$1,000,000  for  the  option  to  purchase 
within  a  two-year  period  the  60-per 
cent  interest  held  by  the  Selukwe  Gold 
Mining  &  Finance  Co.,  of  London,  in 
the  B.  C.  Silver  Mines,  Ltd.  The  Pre- 
mier company  submitted  also  that  if  the 
Selukwe  people  would  extend  the  time 
of  the  proposed  option  the  bond  price 
would  be  increased.  In  reply  the 
Selukwe  representatives  suggested  a 
price  of  $5,000,000  to  be  paid  over  a 
period  of  four  years.  H.  A.  Guess,  act- 
ing for  the  Premier  company,  declined 
to  consider  this  proposal.  It  will  be 
recalled  that  the  Premier  company 
some  months  ago  paid  $100,000  for  the 
40-per  cent  interest  now  held  by  it 
in  the  B.  C.  Silver  Mines,  Ltd.,  which 
property  is  believed  to  contain  a  con- 
tinuance of  the  Premier  lead. 

Indicative  of  the  growing  import- 
ance of  the  Portland  Canal  mining  sec- 
tion is  the  announcement  that  a  Cana- 
dian customs  office  is  to  be  established 
at  the  international  boundary  opposite 
the  United  States  customs  office  already 
established  there.  This  is  for  the  pur- 
pose of  facilitating  the  transport  of 
supplies  and  material  for  Canadian 
mines  in  the  district,  as  practically  all 
this  material  must  cross  Alaskan  terri- 
tory. It  is  considered  likely,  too,  that 
an  aerial  station  will  be  installed  at 
the  town  of  Stewart. 

New  Hazelton — One  of  the  most  in- 
teresting events  that  has  taken  place 
here  for  some  time,  and  one  that  pre- 
sents great  possibilities,  was  the  send- 
ing of  1,500  lb.  of  supplies  from  here  to 
a  mining  prospect  on  Thurdale  Lake, 
in  the  Peace  River  region,  by  hydro- 
plane. The  trip  was  made  in  two 
hours.  Previously  all  supplies  had 
been  taken  to  this  property  by  pack 
trains,  which  took  from  five  to  six 
weeks  to  make  the  round  trip,  owing, 
of  course,  to  the  absence  of  trails  and 
bridges  over  a  considerable  part  of  the 
route. 

Princeton — Plans  have  been  advanced 
for  reorganization  of  the  Canada  Cop- 
per Corporation.  The  reorganization 
plans  provide  for  holders  of  common 
stock  receiving  one  share  of  the  new 
issue  for  every  eleven  shares  of  the 
old  stock  held  by  them,  the  holders  to 
pay  $5  per  share  for  the  new  issue. 


ONTARIO 
Teck-Hughes  Doing  Well— Drilling  in 
Sand  Plains  Near  Timmins 
Stopped 
Cobalt— The  results  at  the  McKinley- 
Darragh,  since  the  resumption  of  oper- 
ations, have  been  satisfactory,  and  a 
good  monthly  profit  is  being  realized, 
A  new  ore  shoot  has  been  found  in  the 
Cobalt  Lake  fault,  which,  in  one  place, 
shows  a  width  of  3  ft.  of  high-grade  ore, 
Kirkland  Lake — The  fiscal  year  of  the 
Teck-Hughes  closed  Aug.  31,  and  it  is- 
understood  that  the  production  will  be 
$570,000,  compared  with  $305,000  the 
previous  year.  The  mine  is  making  re- 
markable strides  for  the  better,  and 
production  for  the  last  five  months  of 
the  fiscal  year  equals  the  total  produc- 
tion for  the  preceding  year.  It  is  un- 
derstood that  profits  will  be  approxi- 
mately $250,000.  The  future  produc- 
tion will  be  about  $60,000  a  month,  and 
it  is  expected  that  the  company  will 
soon  go  on  a  dividend  basis. 

Wright-Hargreaves  is  treating  200 
tons  of  about  $12  ore,  and  on  the  new 
vein,  recently  discovered,  150  ft.  of 
drifting  has  been  done,  with  values 
higher  than  for  the  average  of  the 
mine.  Shaft  sinking  to  the  1,000  level 
has  been  started. 

The  Argonaut  directors  have  again 
changed  their  minds  and  decided  to 
proceed  immediately  with  the  construc- 
tion of  a  mill. 

Crosscutting  on  the  500  level  has 
been  started  on  the  Sylvanite,  which  is 
considered  to  be  the  most  promising- 
undeveloped  ground  in  Kirkland.  Shaft 
sinking  will  be  continued  below  the  500 
level. 

The  Tough-Oakes  mill  has  again 
started,  following  a  shutdown  caused 
by  the  slow  delivery  of  ball-mill  repair 
parts. 

Control  of  the  Chaput-Hughes  has 
been  sold  to   New  York   interests. 

Hattie  shareholders  have  ratified 
the  proposal  to  sell  600,000  shares  at 
25c.  to  John  Irving  and  Carlos  War- 
field,  the  money  to  go  into  the  develop- 
ment of  the  property. 

Porcupine  —  Minneapolis  interests, 
who  took  an  option  on  a  large  block  of 
claims  in  the  sand  plains  west  of 
Timmins,  have  thrown  up  their  option. 
The  claims  were  extensively  explored 
by  diamond-drill  holes,  which  were  put 
down  for  geological  purposes  only. 

A  rich  surface  discovery  has  been 
made  on  the  Holtyrex.  Diamond  drill- 
ing has  been  discontinued,  and  there  is 
much  mystery  as  to  the  results  obtained. 
It  is  understood  that  the  Davidson 
has  $450,000  cash  in  the  treasury,  with 
an  additional  $500,000  on  call.  Diamond 
drilling  is  being  continued,  but  no  un- 
derground work  is  being  done. 

West  Shining  Tree — Sinking  has  been 
started  on  the  Herrick  by  the  Tonopah 
Mining  Co.,  which  has  the  property 
under  option. 

The  Algonquin  Mines,  Ltd.,  with  a 
capitalization  of  2,000,000  shares  of  $1 
par,  has  been  formed  to  take  over  a 
group  of  claims  adjoining  the  Her- 
rick. 
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ARIZONA 

Suit  Filed  Against  Copper  Reef  Consol- 
idated— I".   V.   Extension   Rumored 
to  Have  New  Orebody 

Phoenix — Suit  has  been  filed  in  the 
United  States  Court  at  Tucson  by 
William  L.  Curry  and  Peter  Boyd,  both 
of  Pennsylvania,  against  the  Copper 
Reef  Consolidated  Mines.  The  com- 
plaint alleges  gross  mismanagement 
and  asks  appointment  of  a  receiver.  It 
is  recited  that  the  corporation,  organ- 
ized in  1910,  has  little  money  in  the 
treasury  and  has  assets  mainly  in  the 
mines  and  in  a  small  amount  of  machin- 
ery, while  owing  $80,000  under  a 
judgment  of  a  Pennsylvania  court  and 
$25,000  in  Arizona  debts.  In  1910,  it 
is  alleged,  $200,000  was  paid  into  the 
treasury  of  the  corporation. 

In  the  Superior  Court  at  Prescott, 
judgment  for  defendant  was  given  in 
an  action  brought  by  the  Arizona 
Jerome  Copper  Co.  and  Joseph  Win- 
chester against  Thomas  Smart,  who 
established  to  the  satisfaction  of  the 
court  that  since  1917  he  had  held 
peaceful  possession  of  twenty-one 
claims  in  dispute.  The  property  lies 
between  the  Verde  Central,  Jerome 
Grande,  and  Walnut  Springs  mines,  in 
the  Jerome  district.  After  disposition 
of  this  action  suit  for  $210,000  dam- 
ages was  filed  by  the  Arizona  Jerome 
Copper  Co.  against  County  Recorder 
A.  E.  McSwiggin,  L.  S.  Colwell,  a 
former  deputy  recorder;  Attorneys 
LeRoy  Anderson  and  P.  E.  Lynn,  A.  E. 
Wideman,  a  broker;  R.  E.  Moore,  a 
real  estate  agent,  and  the  Jerome 
Verde  Copper  Co.  and  others,  alleging 
fraud  in  connection  with  the  transfer 
of  the  mining  claims. 

Execution  of  a  judgment  granted  to 
T.  J.  Ross  for  personal  damages  of 
$17,500  has  been  obtained  against  the 
property  of  the  Kay  Copper  Co.  in  the 
Canon  district,  north  of  Phoenix.  The 
operators  state  the  judgment  will  be 
cleared  in  December.  No  work  on  the 
mine  has  been  done  for  several  months. 
Jerome — Though  no  report  has  come 
from  United  Verde  Extension  officials, 
there  is  persistent  rumor  that  a  new 
body  of  ore,  running  well  in  gold,  has 
been  developed  for  more  than  40  ft.  on 
the  Extension's  700  level  and  that 
values  are  bettering  with  each  foot  of 
progre-  port    has    been    made 

recently  of  what  was  found  under  the 
Main  Top  orebody  of  the  Jerome  Verde 
pineilt  property,  though  the 
fault  is  understood  to  have  been  cut  a 
week  or  more  ago. 

plani    made  by  Jame     M     Lay- 
man, consolidation  of  six  Jerome  prop- 
embracing   in    all    8,200    acres, 
may  )■■  ■  •  ■ 

Chief,  '    i,: 

■ion,     T.:.yiii;ii-\Vashburn,     Lai 
bath,  and  Green  Monster  group     to  be 
merged    into    the    Verde    Consolidated 
Mine  &  Tunnel  Co.,  which  la  ■ 
capitalization     of     M.000,000 
shares.     It  to  take  in  most 

of    the    ground    in    exchange    for    new 
stock,    but    $200,000    in   cash 


paid  W.  A.  Clark  and  associates,  who 
own  the  Equator.  The  same  sum,  in 
addition  to  a  block  of  stock,  is  to  go  to 
the  owners  of  the  Copper  Chief,  the 
principal  beneficiary  to  be  W.  S.  Ful- 
ton, of  Waterbury,  Conn. 

The  Colbath-Larson  ground  is  the 
old  Monster  Chief.  It  is  said  that  the 
directors  of  the  Green  Monster  do  not 
favor  the  proposition.  In  the  event  of 
success,  Layman  proposes  to  run  a 
long  tunnel,  which  at  2,000  ft.  would 
cut  the  Copper  Chief  ore  at  1,500-ft. 
depth.  This  work  is  to  be  done  under 
supervision  of  J.  T.  Matson,  now  super- 
intendent of  the  Copper  Chief. 

Globe — The  International  smelter 
has  finished  smelting  its  stock  of  Miami 
concentrates,  which  it  started  on  last 
fall  when  the  bins  of  both  mill  and 
smelter  had  been  filled. 

The  new  Porphyry  shaft  of  the  Inspi- 
ration company,  which  was  started  last 
fall  under  contract  with  Jack  Harring- 
ton, is  approaching  completion  at  a 
depth  of  about  1,240  ft.     It  is  14x18  ft. 

Superior  &  Boston  next  month  will 
start  diamond  drilling  from  the  1,200 
level,  to  explore  ground  lying  between 
the  Great  Eastern  and  Footwall  faults. 
Drilling  this  ground  was  attempted 
before,  but  failed  through  improper 
handling.  The  mine  has  a  force  of  100 
and  is  shipping  thirty-three  carloads 
of  ore  a  month. 

Ray  Consolidated  is  looking  for  more 
Mexican  miners  and  is  reported  prepar- 
ing for  full  production,  which  would 
mean  a  daily  output  of  10,000  tons. 

The  Magma  railroad  grade  is  about 
half  complete,  and  there  is  assurance 
that  trains  will  be  running  into  Su- 
perior on  the  broad-gage  by  the  end  of 
the  year. 

Kingman— The  railroad  strike  re- 
cently affected  mining  in  this  locality 
considerably.  A  large  number  of  men 
were  laid  off  at  Oatman,  where  the 
Tom  Reed  and  United  Eastern  mills 
were  stopped  for  a  while  for  lack  of 
power.  Electric  current  is  secured 
fiom  the  Desert  Power  Co.,  of  King- 
man, which  was  reduced  to  a  few  hun- 
dred barrels  of  fuel  oil  and  which  could 
guarantee  power  only  for  pumping  and 
lights.     Food  also  began  to  run  short. 

The  Gold  Chain  in  the  Katherine 
section  is  to  start  excavation  within  a 
week  for  a  100-ton  mill,  300  ft.  east  of 
the  main  shaft.  Plans  have  been  made 
II  .1.  Kinkaid,  formerly  of  Virginia 
City  and  Tonopah,  recently  appointed 
consulting  engineer,  Fine  crushing  is 
done  by  a  Many  mill. 

New  Iron  Ore  Deposits  Reported 
Discovered  in  Germany 

The    Berliner    Boerten    /<>'»".</    «•> 
!    extensive  deposits  of   iron 
ore  have  been  discovered  at  Adcrsheim 
and    Fuemmelse,    in    the   Wolfenbuettel 
district    of     Brunswick,    according     to 
Agency.     The    Brunswick   au- 
thorities  have   granted   the   Schandelah 
concern,  of  Brunswick,  a  concession  in 
the     new     fields    of    1,841,778    square 
for  the  purpose  of  mining  ore. 


CALIFORNIA 

Randsburg      Active — Central      Eureka 

Resumes — Keswick    Still    Alive — 

Gravel    Mining — Outlaw 

Oil   Companies 

Special  Correspondence. 

San  Francisco — Randsburg  is  unique 
among  mining  camps.  Not  less  than 
seventy-five  development  plans  are  be- 
ing carried  forward;  more  than  fifty 
headframes  have  been  erected  during 
the  last  eight  months,  and  yet  there  is 
no  indication  of  a  boom.  Bakersfield 
capital  has  financed  about  80  per  cent 
of  the  projects  under  way. 

Operations  have  been  resumed  at  the 
Central  Eureka  Mining  Co.'s  property 
in  Sutter  Creek,  Amador  County,  after 
a  shut-down  of  two  months  for  repairs 
and  improvements.  Alterations  have 
been  made  in  the  shaft,  and  a  new 
concrete  crusher  house  and  ore  bins 
have  been  installed.  It  is  claimed  that 
with  the  new  equipment  it  will  be  pos- 
sible to  increase  the  tonnage  going  to 
the  mill  25  per  cent,  besides  effecting 
a  considerable  reduction  in  the  operat- 
ing cost  per  ton.  Larger  skips  will 
also  be  used  in  the  shaft  so  that  the 
loads  will  be  twice  as  large  as  at  pres- 
ent. The  mill,  which  was  hung  up 
while  repairs  were  being  made,  started 
twenty  of  the  forty  stamps  Aug.  14. 

Development  in  mining  is  noticeable 
between  Keswick  and  Shasta,  in  Shasta 
County.  Two  operators  recently  un- 
covered a  promising  vein  between  the 
two  towns.  They  have  now  located 
eight  more  claims  in  the  district,  nam- 
ing them  Gold  Jack,  Gold  Wedge,  Bald 
Eagle  No.  1  and  2,  Sunset  No.  1  and  2 
and  Golden  Queen  No.  1  and  2.  The 
mines  were  known  in  pioneer  days  as 
the  Gold  Dollar  group. 

The  Grass  Mining  Co.,  now  operat- 
ing the  Surcease  mine,  at  Big  Bar,  will 
begin  underground  developments  soon. 
It  is  planned  to  sink  to  the  150  level 
and  block  out  ore  for  milling  opera- 
tions. The  installation  of  electric  equip- 
ment, compressor  plant,  new  hoist,  and 
headframe  has  been  completed. 

The  Triple  Lode  mines  at  Angels 
(amp,  Calaveras  County,  are  to  be  de- 
veloped with  capital  obtained  by  the 
sale  of  stock  to  New  York  and  San 
Francisco  financiers.  A  four-ton  elec- 
tric hoist  will  be  installed  and  a  new 
and  larger  headframe  will  be  erected. 
The  shaft  is  to  be  enlarged. 

The  owners  of  the  Malakoff  lease, 
near  North  Bloomfield,  Nevada  County, 
have  decided  to  form  a  company,  the 
development  necessary  having  proved 
too  large  an  undertaking  for  the  exist- 
ing partners.  Following  the  strike  of 
payable  gravel  in  a  shaft  several 
months  ago,  developments  have  pro- 
gressed to  the  point  where  the  value  of 
the  property  has  been  demonstrated. 
Drifts  have  been  driven  from  the  bot- 
tom of  the  shaft  in  gravel  lying  28  ft. 
above  the  trough  of  the  channel.  The 
lease  covers  a  channel  area  2,000  ft. 
long  and  approximately  700  ft.  wide. 
The  depth  varies,  but  is  believe. 1  to 
Average  80  ft.  Plans  call  for  sinking  the 
shaft   below  the  bottom  of  the  channel. 
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NEVADA 

White  Caps  Roaster  Resumes;  Mill  to 

Follow — Tonnage      Shipped      from 

Pioche    District    Jumps 

Divide — The  Tonopah  Divide  mine 
during  July  shipped  1,618  tons  of  ore, 
with  a  gross  value  of  $53,985.  The 
Wilson  Divide  Mining  Co.  has  taken 
over  the  Buckhorn  property,  at  Stone 
Cabin,  Nye  County. 

Tonopah — Reported  bullion  ship- 
ments representing  the  clean-up  of  op- 
erations during  the  first  half  of  August 
are  as  follows:  West  End,  $88,920; 
Tonopah  Extension,  $54,000;  and  Tono- 
pah Belmont,  $102,680..  The  Tonopah 
Mining  Co.  has  not  shipped  as  yet,  but 
the  clean-up  will  average  less  than  the 
last  one. 

The  Victor  shaft  of  the  Tonopah  Ex- 
tension will  be  continued  to  the  2,100 
level,  and  crosscuts  will  be  started 
from  the  2,000  and  2,100  levels.  The 
Tonopah  Extension  has  announced  a 
dividend  of  $69,235,  making  the  total 
dividends  to  date  $3,087,341. 

The  Tonopah  Belmont  has  opened  up 
a  large  tonnage  of  fair  milling  ore 
above  the  950  level  of  the  Desert 
Queen  shaft  on  the  Mizpah  Fault  vein. 
The  discovery  adjoins  the  North  Star 
ground. 

Manhattan — The  White  Caps  roaster 
lesumed  operations  today  at  the  rate 
of  100  tons  of  ore  a  day.  The  mill  will 
be  started  in  a  few  days  with  a  new 
process  of  extraction. 

Jarbidge — The  Elkora  Mines  Co. 
made  a  net  operating  profit  of  $57,915 
during  the  second  quarter  of  the  year. 
Eureka — The  Eureka  Croesus  is 
hauling  100  tons  of  ore  a  day  for  ship- 
ment to  the  Midvale  smelter,  Utah. 

Granite — The  ground  where  the  gold 
strike  east  of  Rawhide  in  Nye  County 
was  recently  made  has  been  taken 
under  option  by  Superintendent  Getch- 


at  Tonopah,  Nev.    Hole  in  foreground  was  caused  by  caving  of  large 
stope  in  Mizpah  ground  of  Tonopah  Mining  Co.  recently 


ell  of  the  Betty  O'Neal  Mines  Co.  and 
associates. 

Silver  City — The  Oest  mine  has 
started  operations  with  a  complete  sur- 
face equipment. 

Goldfield— The  Childers  and  Van 
Dornum  lease  on  the  Combination  is 
reported  to  have  a  showing  of  high- 
grade  gold  ore. 

Pioche — The  tonnage  brought  in 
from  the  Bristol  district  the  week 
ended  Aug.  17  showed  a  decided  in- 
crease. This  increase  was  coupled 
with  heavy  shipments  from  both  Bul- 
lionville  and  Dry  Valley,  making  a  pro- 
duction record  unequaled  for  over  a 
year,  the  total  shipped  for  the  week 
ended  Aug.  17  being  as  follows: 
Prince  Consolidated,  tailings  from  Bul- 


lionville  and  Dry  Valley,  1,250  tons; 
Bristol  Silver,  540;  Hillside  Lease,  50; 
total,  1,840  tons. 

A  rich  strike  of  ore  was  made  on 
the  Service  claim  in  the  old  Tem  Pahute 
mining  district.  M.  A.  White,  working 
in  an  old  cut  near  the  summit  of  the 
range,  opened  up  a  4-foot  face  of  lead- 
silver  ore.  Only  the  richest  ore  is 
saved  for  shipment,  on  account  of  the 
distance  from  railroad.  Two  tons  has 
been  sacked  which  assay  550  oz.  in 
silver  and  45  per  cent  lead.  In  the 
Groom  district,  thirty-five  miles  south, 
a  shipment  of  lead-silver  ore  is  being 
hauled  to  Las  Vegas.  The  ore  is  re- 
ported to  carry  55  per  cent  lead  and 
some  silver. 

Ely — Three  cars  of  zinc  ore  were 
shipped  by  the  Ely  Calumet  Mining  Co. 
to  the  Utah  Zinc  Co.  the  week  ended 
Aug.  17.  The  product  assayed  34.5  per 
cent  zinc.  Further  shipments  will 
follow. 


Gold  Production  in  Transvaal, 
India  and  Western  Australia 

By  Cable  from  Reuters  to 
Engineering  and  Mining  Journal-Press 

London,  Aug.  12 — Dispatches  received 
from  India,  the  Transvaal  and  Western 
Australia  report  production  of  gold  dur- 
ing July  as  follows:  India,  32,269  oz.; 
Transvaal,  730,635  oz.,  and  Western 
Australia.  43,140  oz.  The  total  reported 
was  806,044  oz. 


Close-up  of  cave-in  on  Tonopah  Mining  Co.'s  ground.     Wreck  of  assay 
office  in  bottom 


Norwegian  Pyrite  Mines  Unable 
to  Resume  Activities 

By  Cable  from  Reuters  to 
'■Engineering   and   Mining   Journal-Press" 

Christiania,  Aug.  17 — An  announce- 
ment issued  by  the  Rovstad  mine 
owners  states  that  notwithstanding 
substantial  wage  reductions  the  iron 
pyrites  mines  are  unable  to  resume 
activity  owing  to  the  dullness  of  the 
world    market. 
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Conditions    in    Coeur    d'AIene    District 

Good — Yaak  Mining  &  Power  Co. 

Acquires  Ground 

Wallace — Not  in  many  years  has  the 
mining  outlook  been  better  in  the 
Coeur  d'AIene  district  than  it  is  at  this 
time,  barring  the  labor  shortage,  which 
is  expected  to  right  itself  as  winter 
approaches,  and  the  possible  interfer- 
ence with  shipments  through  the  rail- 
road strike.  This  is  due  not  merely 
to  the  strong  metal  market  that  insures 
a  good  profit  to  the  regular  shippers, 
but  also  to  the  number  of  new  mines 
entering  or  about  to  enter  the  produc- 
ing class.  One  of  these,  the  Success, 
has  created  quite  a  sensation  during 
the  past  few  weeks  through  the  dis- 
covery of  a  new  orebody  which  will 
evidently  make  a  new  mine  of  this  old 
producer.  While  zinc  has  heretofore 
been  the  chief  product  of  the  Success, 
the  new  orebody  is  mainly  lead-silver, 
a  fact  that  has  enabled  the  company 
to  resume  production  after  being  closed 
down  for  three  years  on  account  of 
the  unfavorable  zinc  market. 

Another  new  producer  is  the  Western 
Union,  which  for  the  last  two  years 
has  been  worked  exclusively  by  leasers. 
The  company  took  over  the  property 
on  Aug.  1  and  will  operate  the  mine, 
having  quite  a  large  tonnage  available 
of  high-grade  lead-silver  ore  and  is 
carrying  out  development  plans  which 
are  steadily  increasing  the  ore  reserves. 
The  Lookout  Mountain  is  rapidly  ap- 
proaching the  productive  stage.  This 
property  is  unique  in  the  fact  that  it 
is  situated  in  the  heart  of  the  Pine 
Creek  section  where  zinc-lead  ores  pre- 
vail, yet  Lookout  Mountain  has  high- 
grade  lead-concentrate  and  lead-sulphide 
ore  without  a  trace  of  zinc.  Among  the 
near  mines  may  be  mentioned  the 
Galena,  controlled  by  the  Callahan  Zinc- 
Lead  Co.,  which  is  systematically  de- 
veloping a  large  tonnage  of  lead-silver 
ore.  The  Independence  is  another  prop- 
erty that  is  attracting  much  attention. 
It  is  situated  between  the  Morning  and 
Hunter  mines,  joining  both.  The  Morn- 
ing and  You  Like  veins  pass  through 
it,  and  the  latter  is  being  developed 
with  most  satisfactory  results,  a  large 
body  of  milling  ore  having  been  ex- 
posed. Those  new  developments,  to- 
gether with  the  recent  resumption  of 
the  Day  mines,  the  steady  operation  of 
all  other  large  producers  and  the  strong 
market  for  metals,  combine  to  give  de- 
cidedly  bright  outlook  to  mining  in  the 
Oomd  d'Alenes. 

Dimaill     Ferry  — The    Cynide    Gold 
Mining    Co.,    which    has    b 
ing    the    old    Buckhorn    mine,    in    the 
northeast  corner  of  Boundary   County, 
for    the    pa-t.    three    years,    find    is    now 
installing  a  cyanide   mill. 
of  1,600  acres  of  placer  ground  on  the 
Yaak     Rivei     to    the    Yaak     Mining    & 
Power  Co.,  recently  former).     This  cum 
pany    has    acquired    additional    ground, 
making  a  total  of  approximately  10,000 
of    placer    territory    which    it    is 
proposed  to  develop. 

Hailey  —  The     Consolidated     Mascot 


Mines  Corporation  is  employing  a 
crew  of  fifty  men.  The  outside  work 
being  done  consists  of  the  erection  of 
a  new  bunkhouse  for  100  men,  and  a 
10,000-ft.  capacity  sawmill.  A  semi- 
Diesel  oil  burning  engine  for  com- 
pressor and  electric  plant  drive  is  being 
installed.  A  loading  spur  is  to  be 
put  in  at  Gimlet,  on  the  Oregon  Short 
Line  R.R.,  with  a  view  to  facilitating 
shipments  to  and  from  the  mine. 

SOUTH   DAKOTA 

Trojan   Company   Working   Two   Johns 

Mine — Richmond-Sitting  Bull 

Resumes 

Deadwood — The    Eagle    Bird    tunnel 

has  been  driven  a  distance  of  1,300  ft. 

and  will  be  completed  this  year.     It  is 

being   driven   from   creek   level   to  cut 

the  ore  that  outcrops  and  will  give  a 

depth  of  about  400  ft. 

Work  has  been  resumed  at  the  Two 
Johns  mine  of  the  Trojan  company.  A 
diamond  drill  has  been  installed,  and 
active  development  will  follow.  The 
other  mines  of  the  company  continue 
active,  and  the  production  is  nearly 
back  to  normal.  C.  E.  Dawson,  for- 
merly assistant  manager,  has  been 
placed  in  charge  as  manager. 

A  6x6  Marcy  mill  has  been  installed 
at  the  property  of  the  Golden  Feather 
mine.  Other  installations  are  being 
rushed  and  it  is  hoped  to  have  the 
plant  in  operation  before  the  first  of 
the  year.  Amalgamation  and  concen- 
tration will  be  used. 

At  the  Rattle  Snake  Jake  mine 
development  work  is  being  done.  A 
two-compartment  shaft  is  being  sunk. 
At  the  Golden  Crest,  work  continues 
in  the  mine.  The  plant  will  not  be 
placed  in  operation  this  year. 

Galena — Work  has  started  on  the 
Richmond-Sitting  Bull  mine.  This 
property,  which  has  been  idle  for  many 
years,  was  once  the  largest  silver-lead 
producer  in  the  Black  Hills,  and  a 
considerable  tonnage  of  high-grade  ma- 
terial was  shipped  to  the  smelter  for 
treatment.  Most  of  the  ore  was  taken 
from  the  second  contact,  and  the  de- 
posits were  large.  This  level  has  been 
opened  by  miles  of  underground  work, 
and  most  of  the  rich  material  has  been 
removed.  The  present  development 
will  be  done  on  the  third  contact,  here- 
tofore untouched.  Much  interest  is 
taken  in  the  work,  for  the  occurrence  of 
ore  at  this  lower  depth  will  mean  the 
revival  of  operations  throughout  the 
district.  The  owners,  Barton  and 
(lark,  of  Omaha,  Neb.,  plan  on  con- 
tinuing the  work  just  started  until 
the  lower  depths  have  been  thoroughly 
explored.       Robert     Scholt,     formerly 

liperintondenl  of  the  New  Silver  Queen 
mine,   has  been   placed   in  charge. 

Lead — The  New  South  mill  of  the 
Homestake  Mining  Co.  is  nearing  com- 
pletion  and  it  is  expected  that  one  Mo- 
tion will  be  placed  in  operation  by  Oct. 
1.    The  remaining  I  will  be 

added  aa  completed,  and  in  seven] 
months'  time  the  new  plant  will  be  in 
operation  with  a  daily  capacity  of 
1,800  tons. 


COLORADO 
Metals     Exploration    Co.    Takes    Over 
Tiger-Shields— Portland  Gold  Min- 
ing Co.  Elects  New  President 

By  Our  Special  Correspondent 

Leadville — In  line  with  the  general 
increase  of  mining  activity  throughout 
the  state,  the  Metals  Exploration  Co., 
of  which  Bulkeley  Wells  is  one  of  the 
moving  spirits,  has  taken  over  the  Tiger- 
Shields  property,  on  Sugar  Loaf  Moun- 
tain, which  will  be  subjected  to  thor- 
ough examination  and  extensive  pros- 
pecting. The  property  has  been  inactive 
for  many  years,  principally  on  account 
of  litigation  which  tied  up  royalties 
amounting  to  $63,000,  resulting  in  a 
series  of  lawsuits  involving  an  unsav- 
ory scandal  affecting  court  officials  and 
attorneys. 

J.  C.  Ingersoll,  a  member  of  the  engi- 
neering staff  of  the  Metals  Exploration 
Co.,  is  in  charge  of  the  work.  Explora- 
tions will  be  conducted  through  an  old 
tunnel  which  is  being  cleared  out  and 
retimbered.  New  buildings  are  being 
constructed  and  new  machinery  installed 
to  facilitate  operations. 

The  South  Ibex  company,  under  the 
management  of  John  Cortellini,  has 
started  the  sinking  of  a  new  shaft, 
to  be  360  ft.  deep,  to  connect  with  an 
orebody  discovered  in  a  half-mile  drift 
from  the  Garbutt  shaft. 

The  Down  Town  Mines  Co.,  which 
recently  resumed)  operations,  is  now 
working  forty-five  men  and  shipping 
lead  and  zinc  ores  to  the  local  oxide 
plant  and  smelter. 

Cripple  Creek — Twelve  sets  of  leasers 
are  now  working  on  the  Elkton,  and  the 
output  is  two  cars  daily.  It  is  expected 
that  production  will  be  doubled  within 
the  next  thirty  days.  Plans  are  being 
made  for  operation  on  company  account, 
and  predictions  are  being  made  of  a 
come-back  of  the  famous  old  dividend 
payer. 

Irving  Howbert,  president  of  the  First 
National  Bank  of  Colorado  Springs  and 
chairman  of  the  board  of  directors  of 
the  Portland  Gold  Mining  Co.,  has  been 
elected  president  to  succeed  the  late 
Frank  G.  Peck,  who  served  as  president 
for  many  years.  Plans  are  being  con- 
sidered for  the  reopening  of  the  Inde- 
pendence low-grade  mill  within  the  next 
few  weeks.  The  strike  on  the  2,600 
level  has  now  been  drifted  on  for  250  ft., 
cutting  for  a  new  veing,  and  is  showing 
well. 

WASHINGTON 
More  Ore  Found  in  Old  Dominion  Mine 
— Daisy  Mine  to  Have  Mill 
Dais]  The  Silver  Mountain  Mining 
Co.,  operating  the  Daisy  mine  four  miles 
east  of  Daisy  on  the  divide  between  the 
Columbia  River  and  Colville  valley,  is 
developing  the  No,  l  vein  on  the  400 
level,  The  values  are  in  lead-silver  and 
Hi.'  Min  on  this  level  is  4  ft.  wide, 
averaging  $9  per  ton.  A  crosscut  has 
just  been  started  to  cut  the  Carmody 
vein  on  the  same  level  at  60  ft.  If  the 
vein  shows  as  good  values  as  were 
encountered  on  the  Terry  level  130  ft. 
above    the    company    will    immediately 
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begin  construction  of  a  fifty-ton  con- 
centrator. 

Colville — The  Chloride  Queen  Mining 
Co.  located  on  Clugston  Creek,  fifteen 
miles  north  of  Colville,  is  in  1,200  ft. 
in  the  lower  tunnel  and  has  reached 
a  depth  of  750  ft.  from  the  surface. 
One  vein  has  been  found  in  the  tunnel 
that  is  20  ft.  wide,  carrying  lead  and 
silver.  The  lower  tunnel  will  be  driven 
200  ft.  farther  to  develop  a  surface 
showing  of  lead-silver  ore  about  10  ft. 
wide. 

More  ore  was  discovered  Aug.  10  in 
the  Old  Dominion  mine.  It  assayed 
400  oz.  silver.  The  extent  of  the  new- 
find  has  not  yet  been  determined,  but 
indications  are  that  the  orebody  is  of 
considerable  size. 

UTAH 

Park-Utah   Heads   Park   City    Shippers 
— New  Power  Line  for  Tintic  District 

Eureka — Ore  shipments  from  the 
Tintic  district  for  the  week  ended 
Aug.  19  were  157  cars.  Shippers  were: 
Chief  Consolidated,  50  cars;  Tintic 
Standard,  35;  Iron  Blossom,  15;  Vic- 
toria, 12;  Grand  Central,  11;  Colorado, 
8;  Eagle  &  Blue  Bell,  6;  Swansea,  5; 
Mammoth,  4;  Tintic  Drain  Tunnel,  3; 
Gemini,  2;  Dragon,  2;  Centennial- 
Eureka,  1;  Bullion  Beck,  1;  Eureka 
Metallurgical,  1;  and  Sunbeam,  1.  In 
addition  to  its  ore  shipments,  the  Chief 
Consolidated  shipped  27  cars  of  lime- 
stone from  its  Homansville  quarry. 
During  the  first  half  of  1922  this  com- 
pany has  done  approximately  five  miles 
of  development  work  on  its  properties, 
not  including  the  Grand  Central,  which 
is  being  operated  as  a  separate  cor- 
poration. In  1921,  the  Chief  did  41,323 
ft.  of  development  work  or  about  eight 
miles.  At  the  Grand  Central,  work  has 
been  resumed  after  a  shutdown  of 
about  a  week,  during  which  time  elec- 
trical equipment  for  the  hoist  was  in- 
stalled. It  is  expected  in  the  near 
future  to  install  the  new  2,500-cu.ft. 
compressor. 

The  Tintic  Milling  is  doing  good 
work.  It  is  receiving  most  of  its  ores 
from  the  Iron  Blossom,  Dragon,  Colo- 
rado, and  Swansea  properties,  all  of 
which  are  controlled  by  the  Knight 
interests. 

The  Utah  Power  &  Light  Company 
is  building  a  new  power  line  from 
Santaquin  into  the  Tintic  district.  This 
will  come  through  to  Eureka  by  way 
of  the  Tintic  Standard,  and  is  expected 
to  be  completed  in  about  three  months. 

Park  City — Shipments  for  the  week 
ended  Aug.  19  were  3,440  tons  as  com- 
pared with  3,829  tons  the  week  preced- 
ing, the  falling  off  being  due  to  de- 
crease in  shipments  by  the  Ontario, 
which  has  been  shipping  heavily  from 
its  tailings  dump.  Shippers  were: 
Park-Utah,  1,014  tons;  Silver  King 
Coalition,  834;  Judge  and  the  Park  City 
M.  &  S.,  811;  and  Ontario,  782.  It  is 
of  interest  that  Park  City's  newest 
producer,  the  Park-Utah,  heads  the 
list.  This  company  is  completing  the 
electrification  of  the  Ontario  drain  tun- 
nel, through  which  it  is  operating. 


MICHIGAN 

The   Copper   Country 

Fewer  Men  Leaving  Mines — Geological 

Survey  of   District  for  C.  &   H. 

Now  in  Third  Year 

By  M.  W.  Youngs 

Houghton — With  the  waning  of  sum- 
mer the  exodus  of  underground  men 
from  the  mines  of  the  Michigan  copper 
district  is  not  so  pronounced,  and  a 
marked  change  in  the  labor  situation  is 
expected  within  the  next  two  months. 
Not  only  is  there  a  possibility  of  the 
return  of  former  miners  temporarily 
employed  in  the  automobile  and  other 
industrial  plants,  but  farmers  likewise 
will  be  returning  to  the  mines  as  soon 
as  the  harvest  season  ends.  A  large 
number  of  farmers  on  the  2,000  small 
farms  in  the  district  work  underground 
in  the  fall  and  winter  months. 

August  metal  business  is  holding  up 
well  as  compared  with  the  preceding 
summer  months  and  it  is  expected  that 
deliveries  will  be  fully  as  large  as  in 
July  or  June,  when  over  10,000,000  lb. 
was  shipped.  Judging  from  orders  at 
hand,  however,  there  will  be  a  falling 
off  in  September  of  several  million 
pounds.  Domestic  consumers  continue 
to  be  heavy  buyers  of  Lake  copper,  the 
foreign  shipments  being  comparatively 
small.  At  the  Calumet  &  Hecla  smelter, 
twelve  furnaces  are  in  operation, 
two  of  which  are  smelting  cupola  blocks 
for  the  electrolytic  plant.  The  smelter 
force  now  numbers  350  men,  on  full 
time. 

Mohawk  continues  to  produce  ap- 
proximately 60  per  cent  of  normal,  the 
reduction  being  due  to  loss  of  men. 
Mohawk  and  Wolverine  together  are 
using  four  stamps  at  the  mills.  Ground 
averaging  22  lb.  to  the  ton  is  being 
mined  in  Nos.  4  and  6  shafts,  Mohawk, 
and  new  openings  continue  good.  Much 
rock  still  remains  to  be  taken  out  of 
the  upper  levels  of  both  shafts,  as  the 
levels  are  not  widened  out  to  the  full 
extent  of  the  mineralization.  The  vein 
bulges  in  No.  4  shaft  below  the  20th 
level  and  from  the  20th  to  the  25th  is 
fully  40  ft.  in  width.  This  means  that 
large  blocks  of  ground  will  be  avail- 
able later  when  the  levels  are  widened 
from  the  foot  to  the  hanging. 

The  new  hoist  and  compressor  and 
two  of  the  four  boilers  to  be  installed 
are  being  set  up  at  Gratiot  No.  2  shaft, 
Seneca.  In  the  shaft,  the  skip-road  is 
being  cemented  at  the  thirteenth  or 
bottom  level  preparatory  to  resumption 
of  sinking.  Drifts  north  from  the 
thirteenth  and  south  from  the  eleventh 
levels  are  in  rock  well  up  to  the  aver- 
age of  the  Kearsarge  lode.  Splendid 
ground  also  continues  to  be  opened  in 
all  drifts  north  toward  Gratiot  from 
the  Seneca  shaft,  from  the  3rd  to  the 
7th  levels.  Selected  rock  is  returning 
over  30  lb.  to  the  ton  in  tonnage 
stamped.  Preparations  are  under  way 
to  complete  railroad  connections  be- 
tween the  shafts  and  the  Mineral 
Range  railroad  this  year. 

The  geological  survey  being  con- 
ducted for  the  Calumet  &  Hecla  is  now 


in  the  third  year  and  while  its  main 
purpose  has  not  yet  been  accomplished, 
the  results  to  date  have  fully  justified 
the  venture  and  assure  the  saving  of  a 
great  deal  of  money  in  future  opera- 
tions. The  presence  of  copper  in  pay- 
ing quantity  is  associated  with  certain- 
geological  elements,  and  these  ele- 
ments have  been  fairly  well  estab- 
lished. It  will  be  possible,  then,  to 
determine  whether  or  not  to  proceed' 
with  development  or  mining  operations 
in  hand.  Whether  or  not  it  ever  will': 
be  possible  to  follow  the  course  of  a 
lode  and  determine  the  stretches  in 
which  commercial  copper  may  be  found 
is  not  yet  known.  The  majority  of  the 
mining  companies  are  co-operating 
with  the  Calumet  &  Hecla  in  carrying 
out  the  survey,  to  the  extent  of  per- 
mitting access  to  underground  open- 
ings and  offering  use  of  facilities  for 
such  benefits  as  accrue  from  the  in- 
vestigation will  be  for  the  entire  dis- 
trict and  not  for  Calumet  &  Hecla 
alone.  It  is  in  no  way  a  selfish  enter- 
prise but  for  the  good  of  all.  Explora- 
tory work  by  diamond  drill  is  far  from, 
satisfactory. 

NORTH  CAROLINA 

Coggin  Mine  Shuts  Down  Temporarily. 
— Iola  Property   Sold 

Ashboro — Donald  Cameron  is  sinking 
a  shaft  at  the  Porter  mine,  in  a  good 
vein.  Recent  milling  tests  of  old 
dumps  have  yielded  high-grade  con- 
centrates. 

At  the  Spoon  mine,  work  has  been 
resumed  and  the  shaft  is  being  deep- 
ened. 

Troy — The  Coggin  mine  has  stopped 
work  temporarily  at  least,  on  account 
of  the  death  of  R.  P.  Richardson,  the 
owner,  who  had  been  engaged  in  the 
development  of  this  property  for  ten 
years.  He  recently  purchased  the  old 
Russell  mine  and  started  development. 
These  were  the  most  important  gold- 
mining  operations  in  the  state,  and 
Mr.  Richardson  had  planned  an  active 
campaign  of  development  that  now 
may  not  be  undertaken. 

The  Iola  mine,  ten  miles  from  Troy, 
has  been  sold  to  H.  S.  Souder,  of 
Souderton,  Pa.  Mr.  Moyer  is  in  charge 
and  has  been  operating  a  Jobson 
centrifugal  amalgamator  on  dump 
material.  A  second  amalgamator  has 
recently  been  put  up  and  will  treat 
pulp  from  a  ten-stamp  battery  built 
here  two  years  ago  when  the  property 
was  operated  by  the  Carolina  Mineral 
Co.  Some  development  work  is  to  be 
clone  on  a  new  vein  recently  uncovered 
on  the  property. 

Hemp — The  talc  (pyrophyllite)  mine 
and  mill  of  the  Standard  Mineral  Co. 
are  now  operating  regularly,  under 
the  direction  of  the  superintendent, 
Charles  F.  Gerhardt.  Fine  talc  and  the 
roofing  grade  are  being  produced.  A 
shaft  has  been  sunk  from  the  bottom 
of  the  open  cut  here,  and  mineral  is 
now  being  mined  underground.  The 
shaft  is  to  be  deepened  another  hundred 
feet. 
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Daily  Prices  of  Metals 


Copper.  N.  Y.,  i 

Till 

Lead 

ZlDC 

Auf- 

Electrolytic      | 

99  Per  Cent 

Strait* 

N.Y. 

St.  L.                  St.  L. 

24 

13.625@13.75 

32.125 

32.25 

5.90 

5.55@5.60    6.20@6.25 

25 

13.625@13.75 

31.75 

32.00 

5.90 

5.55 

6.20@6.2S 

26 

13.625@13.75 

31.875 

32.125 

5.90 

5.55 

6.20@6.25 

28 

13.625 

32.00 

32  125 

5.90 

5.55 

6.20@6.25 

29 

13.625 

32.125 

32.375 

5.90 

5.55 

6.20@6.25 

30 

13.625 

32.375 

32.625 

5.90 

5.55 

6.20@6.25 

•These  prices  correspond  to  the  following  quotations  for  copper  delivered:  Aug.  24, 
25.  and  26,  13.875@14c. ;  Aug.  28  to  30  inc.,  13.875c. 

The  above  quotations  are  our  appraisal  of  the  average  of  the  major  markets  based 
generally  on  sales  as  made  and  reported  by  producers  and  agencies,  and  represent  to 
the  beat  of  our  judgment  the  prevailing  values  of  the  metals  for  deliveries  constituting 
the  major  markets,  reduced  to  the  basis  of  New  York  cash,  except  where  St.  Louis 
le  the  normal  basing  point,  or  as  otherwise  noted.  All  prices  are  In  cents  per  pound. 
Copper  is  commonly  sold  "delivered."  which  means  that  the  seller  pays  the  freight  from 
the  refinery  to  the  buyer's  destination. 

Quotations  for  copper  are  for  ordinary  forms  of  wire  bars,  ingot  bars  and  cakes. 
For  Ingots  an  extra  of  0.05c.  per  lb.  is  charged  and  there  are  other  extras  for  other 
■hapes.     Cathodes  are  sold  at  a  discount  of  0.125c.  per  lb. 

Quotations  for  zinc  are  for  ordinary  Prime  Western  brands.  Tin  Is  quoted  on  [hi 
Dasls  oi  spot  American  tin,  99  per  cent  grade,  and  spot  Straits  tin.  Quotations  for  lean 
reflect  prices  obtained  for  common  lead,  and  do  not  include  grades  on  which  a  premium 
■l  askeC. 


London 


62? 

611 

62 

62} 

62? 


62} 
6l| 

62* 

63? 


69 

68 

68} 

68? 

69 


Spot 


158? 
157? 
158) 
159} 
160? 


159 

157? 

158} 

159J 

160| 


Lead 

Zinc 

Spot 

24 

23? 

23f 

24 

24? 

3M 

23J 
22? 

23 

23? 

23} 

Spot 

30? 
30? 
30| 
30? 
30? 

24 
25 
28 
29 
30 

Th,.  above  table  gives  the  closing  quotations  on   the  London   Metal    Exchange 
prices  In   pounds  sterling  per  ton  of  2.240  lb 


Silver  and  Sterling  Exchange 


30? 
29} 
30? 
30? 
301 


Sterling 
Exchange 
Aug.    '  Cheeke" 

Silver 

Aug. 

~2fT 
29 
30 

Sterling 

Kichange 
"Check*" 

4 . 4 : ; 

4.451 

4.45) 

Silver 

New  York 

DomcaUc 

Origin 

Men  fori 

Foreign 
Origin 

London 

New  York 

Domeatio 

Origin 

NaW  York 

Foreign 
Origin 

24  4.47 

25  4.47? 

26  |  4.46? 

99| 

99? 
99| 

69} 
69} 
69, 

35* 

35? 
35? 

99? 
99? 
99? 

69? 
69} 
69? 

35? 
35? 
35? 


New  York  quotations  are  as  reported  by  Handy  &  Herman  and  are  In  cent*  per 
troy  ounce  of  bar  silver.  999  fine.  London  quotations  are  In  pence  per  troy  ounce  of 
•terllng  silver,  925  fine.  Sterling  quotations  represent  the  demand  market  In  the  fore- 
noon.    Cables  command  one-quarter  of  a  cent  premium. 


Metal  Markets 

N.h    York,   Auk.   30.    1922 

The  week  has  again  been  a  quiet  one 
in  the  metal  markets,  though  prices 
have  held  fairly  steady.  Producers 
generally    have    not    been    inclined    to 

ing  that  condition!  at  present  are  dis- 
turbed an.l  thai  the  market  will  im- 
next  month.  The  rail  shopmen's 
strike  is  now  thought  to  be  lost,  and 
it  is  likely  that  sufficient  men  can  be 
recruited  to  carry  on  the  work.  The 
coal  strike  still  seems  serious  and  causes 
metal  buyo 


Copper 

The  copner  market  has  been  prac- 
tically  at  a  standstill  during  the  last 
week,  with  few  offers  by  producers  as 
well  as  few  inquiries.  Most  producers 
are  holding  firm  at  lie.  delivered,  being 

comfortably  situated  as  regard 
anil  perfectly  willing  to  wait 
weeks  if  necessary  for  demand  to  mani- 
fest itself  again.  In  one  or  two  direc- 
tions, however,  there  has  been  an  effort 
to  sell,  but  the  best  price  that  could 
be  realized  delivered,     A 

few  orders  were  placed  during  the  last 
fewday     it  that  level.    Poreign  demand 
■  beer  lurht  and  confined  to  mis- 


cellaneous business  of  small  individual 
tonnage. 

Production  at  the  mines  has  not 
been  as  great  as  expected  owing  to  a 
shortage  of  skilled  men,  such  as  miners 
and  shopmen.  It  is  likely,  however, 
that  the  porphyries  are  operating  at 
not  far  from  the  50  per  cent  capacity 
that  they  intended  to  reach  when  oper- 
ations were  resumed   last  spring. 

There  seems  to  be  too  much  of  a 
tendency  to  compare  present  copper 
production  with  the  war  peak  rather 
than  with  conditions  as  they  existed 
before  the  war.  This  is  manifestly 
unfair,  and  a  comparison  of  the  total 
sales  of  copper  by  the  various  Eastern 
selling  agencies  in  1914  with  those  of 
the  present  should  therefore  be  enlight- 
ening. The  following  totals  represent 
thousand-pound  units. 

1914 
Export  Domestic    Total     Price 
Jim-     .    .  73,350        46.227      119.577      13.6 

July    56.377        42,094        98.471      13.2 

Total    ...129.727        88.321  218.048 
1921 

June    43.744        45,444  89.188      12.7 

July     53,758        36,960  90.718      12.2 

Total    97,502        82,404  179.906 

1922 

June     73.992      102.782  176.774      13.6 

July     69.288      103.130  172.418      13.7 

Total    ....143,280      205,912      349.192 

The  domestic  business  during  June 
and  July  of  the  present  year  is  thus 
seen  to  be  259  per  cent  of  what  it  was 
in  the  same  months  of  1914,  and  the 
export  business  111  per  cent,  or  the 
total,  160  per  cent.  This  despite  the 
fact  that  the  European  nations  were 
supposed  to  be  preparing  for  war  in 
I'M  1.  and  laying  in  large  stocks  of 
copper.  Therefore,  although  present 
prices  are  much  lower  than  the  general 
commodity  level,  the  volume  of  sales 
must  be  regarded  as  encouraging  con- 
sidering the  unsettled  condition  of  Eu- 
ropean finance.  It  must  be  admitted 
however,  that  the  summer  of  1914  was 
a  very  quiet  one  in  the  copper  market, 
with  consumption  not  equal  to  produc- 
tion. 

Lead 

The  official  contract  price  of  the 
American  Smelting  &  Refining  Co.  con- 
tinues at  5.90c.  per  lb..  New  York. 

The  market  has  been   quiet,  particu- 
larly   in    the   Bast,   where   all   premiums 
lelting  company's  price  seem  to 
have    disappeared,   except    perhaps  on 

spot  business  by  dealers.  The  St.  I.ouis 
market  lias  been  somewhat  more  active. 
tically  all  the  business  has  been 
done  by  the  one  interest  willing  to 
sell  at  6.56c  1  it  hers  are  holding  gen- 
erally for  at  least  5.60c.  and  more  gen- 
erally 6.626Q6.65,  but  are  doing  little 
or   nothing   at    those    levels   except    for 
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desilverized  lead.  Consumers  are  still 
doing  an  active  business,  particularly 
those  making  paint,  storage  batteries, 
and  lead-covered  cable.  The  storage- 
battery  business  seems  to  be  keeping 
up  remarkably  well,  some  makers  de- 
manding more  lead  than  their  contract 
quotas. 

Zinc 
The  strikes  have  interfered  with  zinc 
business  more  than  with  sales  of  the 
other  metals,  black  sheets  being  difficult 
to  obtain,  and  the  galvanizing  demand 
therefore  being  small.  Still,  sales  have 
been  fairly  good,  prices  being  steady 
for  the  week  at  6.25c.  for  carload  busi- 
ness, a  little  of  which  was  booked  every 
day,  and  6.20c.  for  a  few  larger  orders, 
the  tonnages  changing  hands  at  each 
level  about  counterbalancing.  High- 
grade  continues  at  7@7.25c.  with 
freight  allowed.  Prime  Western  in  New 
York  continues  at  the  freight  differen- 
tial of  35  points  above  the  St.  Louis 
level.  Brass  special  grades  are  quoted 
at  10  to  125  points'  premium. 

Tin 

Tin  inquiries  have  been  better  lately, 
and  yesterday  the  market  was  quite  ac- 
tive, several  consumers  buying.  Amer- 
ican electrolytic  has  been  in  rather 
small  demand  at  prices  equivalent  to 
Straits.  Chinese  No.  1  has  been  sold 
at  a  slight  discount  from  the  price 
asked  for  99  per  cent  American  tin,  as 
represented  in  our  quotations.  Tin  for 
forward  delivery,  ic.  premium. 

Arrivals  of  tin,  in  long  tons:  Aug.  23, 
China,  50;  Straits,  425;  24th,  Straits. 
25;  25th,  Straits,  10;  28th,  China,  160; 
29th,  Java,  105. 

Gold 
Gold   in  London:     Aug.   24,  92s.  2d.; 
25th,  92s.  2d.;  28th,  92s.  3d.;  29th,  92s. 
7d.;  30th,  92s.  4d. 

Foreign  Exchange 
The  week  has  been  characterized  by 
increased  strength  in  sterling  and  weak- 
ness in  marks.  Sterling  has  been  aided 
by  purchases  of  fuel  for  delivery  in 
tbis  country  and  by  purchases  of  goods 
on  which  a  high  tariff  is  expected 
to  be  placed  later.  Many  believe  that 
sterling  will  reach  par  this  year.  Eng- 
land so  far  is  the  only  one  of  the  war- 
torn  countries  that  has  been  able  to 
balance  her  budget.  After  four  years 
of  peace,  financial  conditions  in  most 
of  the  other  countries  are  decidedly 
unsettled  and  will  probably  remain  so 
until  England  and  the  United  States 
take  a  hand  in  straightening  out  the 
difficulties.  On  Tuesday,  Aug.  29, 
francs  were  7.80c;  lire,  4.44c;  marks, 
0.0925c;  and  Canadian  dollars  t^  per 
cent   discount. 

Silver 

The  London  market  has  been  steady, 
but  very  narrow  and  dull.  New  York 
has  also  been  steady,  but  there  has 
been  a  fair  amount  of  business,  par- 
ticularly for  San  Francisco  delivery. 
Silver   closes   quiet. 

Mexican  Dollars — Aug.  24,  531;  25th, 
53S;  26th.  531;  28th,  53  J;  29th, 
534;  30th.  533c. 


Other  Metals 

Quotations  cover  large  wholesale  lots,  f.o.b. 
New   York,    unless   otherwise   specified. 

Aluminum — 20.10c  per  lb.  for  99  per 
cent  grade;  19.10c.  for  98@99  per  cent; 
18c  for  94@98  per  cent.  Outside  mar- 
ket nominal  at  17.75@18.25c.  for  98@ 
99  per  cent  virgin  grades. 

Antimony  —  Chinese  and  Japanese 
brands,  5.375c;  strong.  W.  C.  C, 
6@6.25c  Cookson's  "C"  grade,  spot, 
7@7.25c.  Chinese  needle  antimony, 
lump,  nominal,  4@4.50c.  per  lb.  Stand- 
ard powdered  needle  antimony  (200 
mesh),  nominal  at  51c  per  lb.  White 
antimony  oxide,  Chinese,  guaranteed  99 
per  cent  Sb203,  6.75@7c. 

Bismuth— $2@$2.10  per  lb. 

Cadmium— $1.20@$1.25   per  lb. 

Cobalt— Metal,  $3@$3.25  per  lb.; 
black  oxide,  $2  per  lb.  in  bbls. 

Iridium — Quotations  nominal.  Metal 
exceedingly  scarce. 

Magnesium— Sticks,  11  in.,  99.9  per 
cent,  $1.25  per  lb. 

'Molybdenum  Metal — In  rod  or  wire 
form,  99.9  per  cent  pure,  $32@$40  per 
lb.,  according  to  gage.  Powder,  95  per 
cent,  $5  per  lb. 

Monel  Metal— Shot,  32c.;  blocks, 
32c.  per  lb.,  f.o.b.  Bayonne,  N.  J. 

Nickel — Standard  market,  ingot  and 
shot,  36c;  electrolytic,  39c  Outside 
market  quiet  at  32@34c  per  lb. 

Osmium  —  No  quotation  reported. 
Recently  $70  per  troy  oz. 

Palladium — $55  per  oz. 

Platinum — $108  per  oz.  Scarcity  of 
metal. 

Quicksilver— $60  per  75-lb.  flask,  San 
Francisco  wires  $60.     Strong. 

'Rhodium — $100@$115    per    troy    oz. 

'Selenium — Black  powdered,  amor- 
phous, 99.5  per  cent  pure,  $1.80@$1.90 
per  lb. 

'Thallium  Metal — Ingot,  99  per  cent 
pure,  $18@$20  per  lb. 

'Tungsten  Metal— Powder,  97  to  98 
per  cent,  45@60c  per  lb.  contained 
tungsten. 

Metallic  Ores 

Chrome  Ore — Indian  chrome  ore  at 
$18  per  ton,  c.i.f.  Atlantic  ports.'  Rho- 
desian  and  New  Caledonian,  $23  and 
$25  per  ton.     Market  quiet. 

Iron  Ore — Lake  Superior  ores,  per 
long  ton,  Lower  Lake  ports:  Old  Range 
bessemer,  55  per  cent  iron,  $5.95;  Me- 
sabi  bessemer,  55  per  cent  iron,  $5.70; 
Old  Range  non-bessemer,  51J  per  cent 
iron,  $5.20;  Mesabi  non-bessemer,  51 1 
per  cent  iron,  $5.05. 

Magnetite  Ore — F.o.b.  Port  Henry, 
N.  Y.:  Old  bed  21  furnace,  $4.50  per 
long  ton;  old  bed  concentrates,  63  per 
cent,  $5.25;  Harmony,  cobbed,  63  per 
cent,  $5.25;  new  bed  low  phosphorus, 
65  per  cent,  $7.50. 

Manganese  Ore — 29c  per  long  ton 
unit,  c.i.f.  seaport. 

Molybdenum  Ore — 45@50c.  per  lb.  of 
MoS2,  for  85  per  cent  MoSi  concen- 
trates. 


Tantalum  Ore — Hand-sorted  ore,  70 
per  cent  combined  columbite-tantalite, 
40c  per  lb.,  South  Dakota. 

'Titanium  Ores — Ilmenite,  52  per 
cent  TiO„  U@2c  per  lb.  for  ore.  Ru- 
tile,  96  per  cent  Ti02,  9@10c  per  lb.  for 
ore,  with  concessions  on  large  lots  or 
contracts. 

Tungsten  Ore — Chinese  ore,  $3@$3.50 
per  long  ton  unit  of  W03. 

Uranium  Ore  (Carnotite) — Ore  con- 
taining from  2  to  2£  per  cent  U30., 
$3.50  per  lb.  of  contained  U,08. 

Vanadium  Ore — No  quotation.  Re- 
cently $1  per  lb.  of  V305  content. 

Zircon  —  Zirconium  silicate,  f.o.b. 
Pablo,  Fla.,  4£@13c  per  lb. 

Zinc  and  Lead  Ore  Markets 

Joplin.  Mo.,  Aug.  26. — Zinc  blende, 
per  ton,  high,  $38.45;  basis  60  per  cent 
zinc,  premium,  $37@$38;  Prime  West- 
ern, $36;  fines  and  slimes,  $35@$33.50; 
average  settling  price,  all  grades  of 
blende,  $36.86;  calamine,  $20@$22.50, 
basis  40  per  cent  zinc. 

Lead,  high,  $83.15;  basis  80  per  cent 
lead,  $80;  average  settling  price,  all 
grades  of  lead,  $80.59  per  ton. 

Shipments  for  the  week:  Blende, 
8,027;  calamine,  125;  lead,  1,863  tons. 
Value,  all  ores  the  week,  $448,702. 

Shipments  for  eight  months:  Blende, 
301,011;  calamine,  1,073;  lead,  59,517 
tons.  Value,  all  ores  eight  months, 
$13,196,320. 

Shippers  are  protesting  strongly 
about  a  shortage  of  cars,  but  looking 
back  over  the  last  four  years  the 
August  supply  this  year,  compared  with 
the  supply  of  cars  during  the  first  eight 
months  of  each  year,  is  within  90  per 
cent  of  the  normal  August  supply. 

Platteville,  Wis.,  Aug.  26.— Blende, 
basis  60  per  cent  zinc,  $38;  lead,  basis 
80  per  cent  lead,  $81.  Shipments  for 
the  week:  Blende,  1,103  tons;  lead, 
none.  Shipments  for  the  year:  Blende, 
11,697;  lead,  1,129  tons.  Shipments  dur- 
ing the  week  to  separating  plants,  748 
tons  blende. 

Non-Metallic  Minerals 

Asbestos— No.  1  crude,  $700@$750 
per  ton,  f.o.b.  Quebec  mines;  No.  2, 
$350@$450;  long  spinning  fibre,  $200@ 
$300;  spinning  fibre,  $175@$300; 
shingle  stock,  $65@$100;  paper  stock, 
$27.50@$35;  cement  stock,  $14@$17: 
floats  and  shorts,  $8. 

Barytes — Washed  crude  ore,  92  per 
cent  BaSO.  guaranteed,  $8  per  long 
ton,  Georgia;  $9,  New  York.  Ground, 
off-color,  No.  1  grade,  $20,  New  York; 
No.  2,  $15. 

Bauxite — American,  crushed  and 
dried,  $6@$9  per  gross  ton;  pulverized 
and  dried,  $12@$14  per  gross  ton; 
calcined,  $22@$25  per  gross  ton,  all 
f.o.b.  shipping  points.  Foreign  bauxite 
offered  at  $5@$8  per  metric  ton,  ci.f. 
Atlantic  ports,  depending  upon  grade. 
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Borax — Granulated  and  refined,  crys- 
tals or  powdered,  in  bags,  carloads,  5ic 
per  lb.;   in  bbls.,  5Jc.     Boric  acid,  lie. 

Chalk— English,  extra  light,  5c.  Do- 
mestic light,  4i@4Jc;  heavy,  3i@33c. 
per  lb.,  all  f.o.b.  New  York. 

China  Clay  (Kaolin)— Crude,  $6(5) 
$8;  washed,  $8@$9;  powdered,  $12@ 
$20;  bags  extra,  per  net  ton,  f.o.b. 
mines,  Georgia;  powdered  clay,  $13(5) 
$20,  f.o.b.  Virginia  points.  Imported 
lump,  $13@$18,  f.o.b.  American  ports; 
powdered,  $35@$45,  f.o.b.,  New  York. 
1A  grade,  refined,  $13.50@$15  per  ton, 
Delaware. 

Emery  —  Turkish  and  Greek  manu- 
factured emery,  6@8c.  per  lb.  Ameri- 
can, 4@6c.  Inferior  grades,  3Jc,  f.o.b. 
New  England  points. 

Feldspar — No.  1  pottery  grade,  $6.50 
@$7.50  per  long  ton;  soap  grade,  $7, 
f.o.b.  North  Carolina  points.  Ground 
to  140  mesh,  $16.50  per  ton;  40  to  100 
mesh,  $10,  f.o.b.  mill.  Canadian 
$20,  f.o.b.  cars  at  mill.  No.  1,  $7.50, 
No.  2,  $6.50,  f.o.b.  Connecticut  points. 

Fluorspar— Gravel,  $17.50@$20  per 
ton,  f.o.b.  mines  in  Middle  West.  Acid, 
$40@$45  in  bulk.  For  enameling  and 
glass  uses,  $35@$40.  Imported  acid 
grades,  $21,  f.o.b.     Atlantic  seaboard. 

Fuller's  Earth— 16  to  30  mesh,  $17 
per  ton;  30  to  60  mesh,  $20;  60  to  100 
mesh,  $18;  100  mesh  and  finer,  $10; 
f.o.b.  Florida  mines.  Market  50  to  60 
per  cent  of  normal. 

Graphite — Ceylon  lump,  first  quality, 
5@5Jc.  per  lb.;  chip,  4@4ic;  dust,  3i 
@3Jc  Mexican  crude  amorphous, 
$15@$35. 

Gypsum — Crushed  rock,  $3  per  ton 
in  most  states.  Ground,  $3.50@$4, 
f.o.b.  shipping  points. 

Kaolin — See  China  Clay. 

Limestone — Crushed,  New  York  State 
shipping  points,  J  in.  and  larger,  $1.10 
@$1.35  per  net  ton.  Agricultural  lime- 
stone, $2.50@$3  net  ton,  f.o.b.  eastern 
shipping  points. 

Magnesite — Crude,  $8@$12  per  ton. 
High-grade  caustic  calcined,  lump 
form,  $30@$45  per  ton.  Plastic  cal- 
cined, $45@$50  in  bbls.,  carload  lots, 
f.o.b.  California  points.  Atlantic  sea- 
board, $60. 

Dead-Burned  —  $33  per  net  ton, 
Chewelah,  Wash.;  $58@$64,  Chester, 
Pa.  Austrian  grains,  $30  per  ton, 
f.O.b.  Baltimore.  Industry  on  Pacific 
inactive.  Prices  of  American 
grades  nominal.  (Magnesite  brick — ■ 
fractories.) 

Mica — India  block  mica,  slightly 
stained,  per  lb.:  No.  6,  86c;  No.  ", 
$156;  No.  4,  $2.25;  No.  3,  $2.90;  No.  2. 
|4;  No.  1,  $5.20.  Clear  block:  No.  6, 
50c.;  No.  5.  $1.75;  No.  I.  >■;  N'<>.  3, 
$4.75;  No.  2.  $6;  No.  1,  17.60;  Al,  $9; 
ground,  wallpaper  grade,  $90(5)$200  per 
ton  (depending  rpon  quantity);  ground 
roofing  mica,  $2r,<®$70,  nil  f- 
York.  Water-L'round  mica,  160  and  200 
mesh.    81@8c.    per    lb.,    f.o.b.    Virginia 

'Monazite — -Minimum  6  per  cent 
ThO,.  6@8c.  per  lb. 


Phosphate  Rock — Per  long  ton,  Flor- 
ida ports,  pebble  grade,  for  export:  77 
per  cent  tricalcium  phosphate,  $7.50 
($8.50  for  hard  rock) ;  75  per  cent,  $6.50; 
70  per  cent,  $4.50;  68@66  per  cent, 
$4.25.  72  per  cent  B.  P.  L.,  $6.50  per 
long  ton,  Tennessee. 

Pumice  Stone — Imported  lump,  3@ 
40c.  per  lb.;  domestic  lump,  5c;  ground, 
5@6c,  all  f.o.b.  New  York. 

Pyrites — In  boulder  forhi,  $7  per 
long  ton,  f.o.b.  Massachusetts;  concen- 
trates, $9  per  long  ton. 

Silica — Glass  sand,  generally  $1.75@ 
$2.50  per  ton,  f.o.b.  shipping  point; 
sand-blast  material,  $2.50@$5.  Ground 
250  to  450  mesh,  $17@$40,  f.o.b.  mills. 
Glass  sand  $5@$10,  f.o.b.  Massachu- 
setts. 

Sulphur— $16@$18  per  ton  for  do- 
mestic, f.o.b.  Texas  and  Louisiana 
mines;  $18@$20  for  export,  f.a.s.  New 
York. 

Talc — 200  to  300  mesh,  including  con- 
tainers, $14.25@$14.75,  f.o.b.  New 
York  state  mills;  20  to  50  mesh,  $7.50; 
150  to  200  mesh,  $9@$14  per  ton,  f.o.b. 
Vermont  points;  $1  extra  for  bags;  200 
mesh,  $18;  300  mesh,  $25,  f.o.b.  Cali- 
fornia points.  Powdered  talc  in  Geor- 
gia, $8.25@$11  per  ton.  Market  has 
improved. 

Mineral  Products 

Arsenious  Oxide  (White  Arsenic) — 
8.5c.  per  lb.  with  asking  prices  up  to  9c. 
Demand  active  from  all  classes  of  con- 
sumers. 

Copper  Sulphate — Large  crystals, 
6.25c.  per  lb.    Prompt  shipment  scarce. 

Potassium  Sulphate  —  Powder,  do- 
mestic, $1  per  unit,  basis  90  per  cent, 
f.o.b.  New  York. 

Sodium  Nitrate— $2.50  per  100  lb.,  ex 
vessel  Atlantic  ports. 

Sodium  Sulphate — $20@$25  per  ton, 
New  York. 

Ferro-  Alloys 

Ferrocerium— Per  lb.,  $15@$20. 

Ferrochrome — 1  to  2  per  cent  carbon, 
25c.  per  lb.;  4  to  6  per  cent  carbon, 
lOJc.  per  lb. 

Ferromanganese  —  Domestic,  78@82 
per  cent,  $67.50  per  gross  ton,  f.o.b. 
furnace.  English,  $67.50,  c.i.f.  Atlantic 
seaports.  Spiegeleisen  19(5)21  per  cent, 
$39,  f.o.b.  furnace;  16(5)19  per  cent,  $38. 

Ferromolybdenum — $2@$2.50  per  lb. 
of  contained  molybdenum  for  50  to  55 
per  cent  grades. 

Ferrosilicon — 10  to  15  per  cent,  $38 
@$40  per  gross  ton,  f.o.b.  works;  50  per 
cent,  $58@$60;  75  per  cent,  $115@$120. 
I  .  m. i ii .-111111111 — For  15  to  18  per  cent 
material,  $200@$225  per  ton,  f.o.b.  Ni- 
agara Falls,  N.  Y. 

Kerrotungsten  —  Domestic,  70  to  80 
pei  cent  W,  45@50c.  per  lb.  of  con- 
tained W,  f.o.b.  works.     Improving. 

lerro-uranium — 35  to  60  per  cent 
U,  $6  per  lb.  of  U  contained,  f.o.b. 
works. 

Kerrovnnadium — $3.50@$4  per  lb.  of 
V  contained,  f.o.b.  works. 

Furnished    by    Foote    Mineral    >  !o . 
PhUadelphl 


Metal  Products 

Copper  Sheets  —  New  York  base, 
21c.  per  lb.;  wire,  15.50@15.75c. 

Lead  Sheets — Full  lead  sheets,  8.75c. ; 
cut  lead  sheets,  9c.  in  quantity,  mill 
lots. 

Nickel  Silver— 28c.  per  lb.  for  18 
per  cent  nickel  Grade  "A"  sheets. 

Yellow  Metal  —  Dimension  sheets, 
18.75c;  rods,  15.75c. 

Zinc  Sheets — $7.75  per  100  lb.  less  8 
per  cent  on   carload   lots,  f.o.b.  works- 

Refractories 

Bauxite  Brick — $50  minimum,  per  net 
ton,  f.o.b.  St.  Louis. 

Chrome  Brick — $42  per  net  ton,  f.o.b. 
shipping  point. 

Chrome  Cement  —  $23  per  net  ton„ 
f.o.b.  shipping  point. 

Firebrick — First  quality,  9-in.  shapes, 
$32@$35  per  1,000,  Pennsylvania,  Ohio, 
Illinois,  and  Kentucky. 

Magnesite  Brick  —  9-in.,  straights, 
$56  per  net  ton,  f.o.b.  works. 

Magnesite  Cement — $35  per  net  ton, 
f.o.b.  shipping  points. 

Silica  Brick  — 9-in.,  per  1,000,  $46, 
f.o.b.  shipping  points. 

'Zirkite — Powdered,  $50@$60  per  ton; 
brick,  $100  per  ton. 

The  Iron  Trade 
Pittsburgh,  Aug.  29,  1922 

On  Aug.  23  Connellsville  coke  oper- 
ators posted  notices  restoring  the  wage 
scale  of  Sept.  1,  1920,  that  having  been 
the  highest  scale  in  the  history  of  the 
region.  No  union  recognition,  of  course, 
was  offered.  There  has  been  no  notable 
response  to  the  offer,  rather  to  the  sur- 
prise of  most  observers  of  conditions. 

The  iron  and  steel  industry  is  not 
benefiting  to  any  extent  from  the  in- 
creasing production  of  coal  in  union 
fields,  as  the  coal  goes  for  more  im- 
portant uses.  An  entirely  new  spirit 
pervades  the  pig  iron  and  steel  markets. 
A  decision  has  evidently  been  reached 
not  to  absorb  the  increases  in  costs  due 
to  the  high  demands  of  labor,  but  to 
let  matters  take  their  course,  and  not  to- 
anticipate  industrial  and  price  readjust- 
ments. 

Following  the  advance  of  independent 
pipe  mills,  the  National  Tube  Co.  has 
advanced  its  prices  approximately  $6  a 
ton  on  black  and  $4  a  ton  on  galvanized, 
covering  merchant  pipe,  boiler  tubes, 
and- oil-country  goods.  The  minimum 
on  bars  has  advanced  from  1.80c.  to 
1.90  hi. I  on  shapes  and  plates  from 
1  BOi  to  2c.  while  2.25c.  is  readily  ob- 
tained  on   early  deliveries. 

Pig  Iron — Small  lots  of  bessem  r 
have  gone  at  $:!'.!,  Valley,  advancing  the 
market  .>'_'.  Basic  is  not  obtainable  at 
10,  \  alley,  or  $4  advance.  No 
foundry  iron  seems  to  be  offered  nearer 
than  Buffalo,  making  a  Valley  equiva- 
lent oi  about  $33. 

Connellsville  Coke — Prices  have  been 
declining,  demand  remaining  light  while 
offerings  are  slightly  increased.  Fur- 
nace, $10@$11;   foundry,  $13@$14. 


September  2,  1922 


Engineering  and  Mining  Journal-Press 


437 


Lake  Shore  Mines,  Ltd. 

A  report  of  operations  of  the  Lake  Shore  Mines  for  the 
year  ending  Nov.  30,  1921,  shows  a  net  profit  of  $51,723.94, 
according  to  the  following  profit  and  loss  account: 

Income 

Bullion  production  (gold,  Ontario)  $460, 186  37 

Exchange  on  bullion  sales 63,4 1 1    02 


Expenses 

Operating  expense,  development,  mining,  milling, 
maintenance,  general  expense.  Ontario  mining 

after  deducting  sundry  revenue)  $289,943  58 


Administration  expense  - 

Depreciation 

Exchange  on  dividend  chequ 


7.342  01 
33,714  84 

14.212   50 


Profit  before  providing  for  exhaustion  and  Dominion 

government  taxes        

Provision  for  exhaustion    

Provision  for  Dominion  government  taxes 


Balance  sheet  as  of  Nov.  30,  1921,  is  given  as  follows: 

ASSETS 


Cash  and  bank  balances    

Bullion  products  on  hand 

Accounts  receivable 

Supplies  on  hand 

Deposits  and  prepaid  expenses 

Victory  Bonds  (cost  I . 


Mining  properties $1,021,510  60 

Development  and  organization  expense 201, 127  40 

Less  provision  for  exhaustion     


$15,141  96 
5.491  02 
7.503  60 


LIABILITIES 

Accounts  payable 

Salaries  and  wages 

Accrued  charges 

Provision  for  contingencies.  Dominion  government 

taxes.etc 26.074  83 

Insurance  reserve 

Capital  stock $2,000,000  00 

Less  discount  on  shares .         667,797  00 


$1,332,203  00 


Profit  and  loss  balance 

Debit  balance  Dec.  I,  1921..  $22,017.54 

Dividends  (7,  8  and  9) I  20.000  00 

$142,017.54 

Net  profit  for  year  ending  Nov.  30,  1921        51,723  94  $90,293.  60  11,241,90?  40 

$1,299,445.75 

Production  amounted  to  21,681  tons,  yielding  $460,186.37. 


Wolverine  Copper  Mining  Co. 

A  report  of  the  operations  of  the  Wolverine  Copper  Min- 
ing Co.  for  the  year  ended  June  30, 1922,  shows  an  operating 
loss  of  $46,142.10  according  to  the  following  account: 

Sales 

3,386,9721b.  of  copper  at  13.  187c $446,626  51 

Cost  of  sales 

Copper  on  hand  July  I,  1921 $172,9  6.55 

Operating  expenses  at  mine 463,542.  14 

Smelting,  freight  and  New  York  and  Boston 

expenses 61,277.51 

Taxes 24,603. 43 

$722,379.63 
Less  copper  on  hand  June  30,  1922 230,303.  25 

492,076.38 

Loss  on  sales  of  copper ...  $45  449  87 

Add 

nterest  paid   $2,237.98 

Less  interest,  etc.  received I  545  75 

692.23 

Operating  loss  for  the  year $46, 1 42   1 0 


Balance  sheet  as  of  June  30,   1922,  is  given  as  follows: 
ASSETS 

Investments 

Miscellaneous  stocks  and  bonds,  at  cost $95, 154.73 

Current  assets 

Cash  in  bank  and  on  hand   $22,602.37 

Accounts  and  bills  receivable 209,660.00 

Copper  on  hand 230,303.25 

Supplies  at  mine 37,361.95 

Taxnfund    due 27,365.59 

527.293.16 

Unexpired  insurance 1,57850 

$624,026.39 
Capital  assets  (book  value) 

Real  estate 181,819.23 

Mining  property,  cost 550.000.00 

Orebody  enhancement  as  of  March  1,  1913.        1,943.718.50 

Buildings,  machinery  and  plant 845,543.  37 

Underground  openings 575,353.  22 

$4,096,434  32 

$4,720,460  71 
LIABILITIES 
Capital  stock 

Paid  in  on  60,000  shares $780,000  00 

Current  liabilities 

Ac :ounts  payable . $50,949,95 

Unclaimed  dividends '.    4,  48.03 

55,897.95 

L'nrealized  appreciation $523,366.  37 

Reserve  for  depreciation 686,410.50 

Reserve  for  depletion 2,342,542  09 

3,552,318.96 

Suspense 27,365.59 

Surplus  and  realized  appreciation 

Balance,  July  1,  1921 $446,876  42 

Add  appreciation  realized  during  the  year. .  .  .  120, 120.  88 

$566,997.30 

Deduct 

Operating  loss  for  the  year $46, 142   10 

Depreciation  for  the  year 33,099.  71 

Depletion  for  the  year 166.750  08 

Loss  on  sale  of  Liberty  Loa n  Bonds 16,127.20 

$262,119.09 
Balance,  June  30,  1922 $304,878.21 

$4,720,460  71 

Production  for  the  year  amounted  to  3,924,270  lb.,  at  a 
cost  of  19.093c.  per  lb.,  including  depletion,  depreciation, 
and   taxes.     Company  produces  copper   in  Michigan. 


Mining  Dividends  for  August,  1922 

The  following  dividends  were  paid  by  mining  and  metal- 
lurgical companies  in  August,  1922: 

Companies  in  the  United  States           Situation  Per  Share    Total 

Ahmeek  Mining,  c Mich $1.00  $200,000 


Calumet  &  Hecla,  c Mich 

Chief  Consolidated,  s.l Utah .... 

Colorado  Fuel  &  Iron  pfd Col.,  N.  M  .  Wyo. 

Columbus-Rexall,  s.l Utah 

General  Development  Co Various  states 

Homestake  Mining,  g S.  D 

International  Nickel  pfd N.  J.,  W.  Va.,  Ont. 

Isle  Royale.  c Mich 

Miami  "Copper Ariz 

New  Cornelia^  Copper Ariz 

New  Jersey  Zinc Various  states 

Osceola  Consolidated,  c Mich 

United  Verde  Extension,  c Ariz 

Companies  in  other  countries 

Amparo  Mining,  g.  s..    Mexico 

Hollineer  Consolidated,  g Ont 

Lake  Shore,  g Ont 

Lucky  Tiger  Comb.,  g.s.c Mexico 

Rand  Mines,  g.(Amer.  shares) ...  S.  Africa 


1.25  125,000 

0.I0Q  88,402 

2  00Q  40,000 

0  03  17.567 

0  25Q  30,000 

0  25M  62,790 

1  50Q  133,689 
0  50  75,000 
0  50Q  373.557 
0.25Q  450,000 

2  00Q  909,328 
1.00  96.150 
0.25Q  262,500 

0  03Q  60,000 
0  05  4  wks.    246,000 

0  02  40,000 

0  07  50.074 

0.55  33,000 


Q,  quarterly;  M,  monthly;  s,  silver;  g,  gold;  c,  copper;  1,  lead. 

The  dividend  list  shows  an  encouraging  increase  over  that 
of  three  months  ago.  Ahmeek  resumed  dividends  for  the 
first  time  since  Sept.  30,  1920;  Calumet  &  Hecla  paid  its 
last  previous  dividend  on  June  30,  1920;  Isle  Royale  on 
Sept.  30,  1919;  and  Osceola  Consolidated  on  June  30,  1920. 
These  resumptions  indicate  that  prosperity  is  returning  to 
the  Michigan  copper  companies.  Chief  Consolidated  dou- 
bled its  previous  dividend,  and  the  report  showed  the  prop- 
erty to  be  in  excellent  condition.  The  Lucky  Tiger  Com- 
bination came  back  to  7c.  after  paying  10c.  last  month, 
and  7c.  in  June.     The  regular  dividend  is  considered  as  5c. 
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new  machinery 
and  Inventions 


A  Clamshell  and  Dragline 
Crawler  Crane 

PRELIMINARY  TESTS  have  demon- 
strated that  the  several  features 
embodied  in  the  new  Link-Belt  crawler 
crane,  manufactured  by  the  Link-Belt 
Co.,  Chicago,  111.,  offer  an  advantage  in 
this  type  of  a  machine,  the  uses  for 
which,  in  the  mining  field,  will  be 
many. 

The  new  crawler  crane  weighs  com- 
plete without  bucket  approximately  22 
tons,  making  a  ground  pressure  of  10 
lb.  per  sq.in.  It  will  safely  lift  10  tons 
at  12-ft.  radius,  and  3  tons  at  30-ft. 
radius.  The  hoisting  speed  is  125  ft. 
per  minute,  with  a  maximum  rope  pull 
of  10,000  lb.  on  a  single  line.  Having 
two  independent  band-clutch-operated 
hoisting  drums,  the  standard  machine  is 
suitable  both  for  clamshell  and  drag- 
line bucket  work.  The  crane  will  rotate 
four  complete  revolutions  per  minute, 
travel  three-quarters  of  a  mile  per 
hour,  and  climb  a  20-per  cent  grade. 

The  lower  frame  is  a  single  annealed 
open-hearth  steel  casting,  designed  with 
ample  factor  of  safety  to  carry  all  the 
various  severe  diagonal  stresses  a 
machine  of  this  character  is  undergo- 
ing. This  construction  insures  abso- 
lute rigidity  of  the  frame  under  all  cir- 
cumstances, doing  away  with  all  un- 
necessary friction  caused  from  pinched 
shafts  in  bearings  mounted  on  a  more 
or  less  flexible  structural  frame. 

The  rear  axle  consists  of  a  hollow 
cast-steel  dead-axle  housing,  similar  to 
automobile  practice,  on  which  the  load- 
carrying  sprockets  are  mounted,  and 
inside  of  which  are  the  floating  drive 
axles,  with  cut  bevel  gearing,  running 
in  a  bath  of  oil.  The  control  clutch, 
steering  the  caterpillar,  is  also  situated 
inside  this  housing.  This  clutch  is  in 
constant  connection  with  a  foot  lever  on 
the  operator's  platform,  and  can  be 
used  in  any  position  of  the  rotating 
base.  This  foot  lever  also  instantly 
locks  the  caterpillar,  so  that  the  crane 
can  be  operated  on  an  incline  without 
resorting  to  blocking.  The  cut  bevel 
gearing  underneath  the  frame  connect- 
ing the  vertical  travel  shaft  with  the 
longitudinal  rear-axle  counter  shaft 
is  also  inclosed  in  a  cast  steel  casing, 
the  gears  running  in  a  bath  of  oil.  This 
does  away  entirely  with  exposed  gears 
in  the  lower  frame  and  gives  continuous 
automatic  lubrication  of  gears  and 
bearings,  so  that  the  operator  is  not  re- 
quired to  crawl  under  the  frame  for  the 
purpose  of  oiling. 

The  front  axle  is  also  an  annealed 
steel  casting  provided  with  an  easily 
operated  take-up  mechanism. 

The  rotation  gear,  roller  path,  and 
center  casting  form  a  single  steel  cast- 
ing, which  is  larger  than  that  of  any 
other  machine  of  this  size  on  the  mar- 
ket. This  makes  it  possible  to  keep  the 
center     of     gravity     of     the     rotating 


( 'rawler 
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frame  within  the  roller  race,  even  with 
the  maximum  and  minimum  operating 
loads,  and  thus  greatly  reduces  the 
stresses  in  the  center-pin  and  rotating 
mechanism. 

The  upper  rotating  frame  is  a  single- 
piece  annealed  open-hearth  steel  cast- 
ing. It  rotates  on  four  finished  and 
bronze-bushed  conical  steel  rollers,  and 
is  held  together  to  the  lower  frame  with 
a  finished  forged  steel  center-pin.  The 
adjustment  nuts  for  this  center-pin  can 
handily  be  reached  from  the  deck  of 
the  rotating  base. 

With  the  exceptions  of  the  slow  run- 
ning rotation  gear  and  pinion,  all  gears, 
including  spur,  bevel  and  worm,  have 
machined  teeth  cut  from  solid  blanks 
of  steel  or  bronze.  There  are  only  three 
bevel  gears  on  the  rotating  frame, 
against  a  dozen  or  more  in  the  usual 
type  of  crane,  and  there  are  only  16 
gears  of  all  descriptions,  starting  with 
the  silent  chain  pinion  and  ending  with 
the  final  gears  in  the  ordinary  locomo- 
tive crane. 

Hoist  and  hold  drums  are  16  in. 
diameter,  12  in.  face,  each  with  32  in. 
face  expanding  band  clutch  of  the  same 
constuction  as  the  reversing  friction 
clutches  described  above.  The  brake 
drums  are  mounted  on  extended  hubs 
of  their  respective  rope  drums,  con- 
nected to  them  by  means  of  ratchet- 
and-pawl  mechanism  which  enables  the 
operator  to  set  his  brakes  either  before 
or  while  hoisting  his  load,  so  that  the 
moment  he  pulls  his  hoist  clutch  out  of 
engagement  his  load  is  instantly  auto- 
matically held  in  position.  This  enables 
a  less  skilled  operator  to  operate  this 
crane  successfully,  as  it  requires  a  cer- 
tain amount  of  dexterity  to  manipulate 
clutch  and  brakes  simultaneously.  It 
also  increases  materially  the  speed  with 
which  grab  bucket  work  can  be  done. 
The  boom  is  35  ft.  long  and  is  made 


of  angle  and  lattice  bar  construction, 
parabolic  shape,  which  is  much 
stronger,  weight  for  weight,  than  the 
channel  boom  ordinarily  used  on  this 
type  of  machine. 

A  Pipe  Wrench  Which  Embodies 
New  Features 

An  "end-opening"  feature,  which  is  fa- 
miliar to  users  of  machinists'  wrenches, 
the  ease  with  which  it  can  handle  pipes 
in  corners,  close  to  walls,  and  similar 
confined  places,  and  the  simplicity  of 
parts,  are  interesting  improvements 
embodied  in  a  new  pipe  wrench,  known 
as  the  "Little  Giant"  and  manufactured 
by  the  Greenfield  Tap  &  Die  Corpora- 
tion, Greenfield,  Mass. 

Three  parts  comprise  this  wrench: 
a  handle  and  jaw  in  one  piece,  which 
is  drop-forged  and  heat-treated;  a  mov- 
able jaw,  likewise  drop-forged  and  heat- 
treated,  and  a  hardened  steel  nut.  There 
are  no  springs,  rivets,  frame,  or  pins, 
all  these  parts  being  eliminated.  In 
spite  of  the  absence  of  springs  the 
wrench  takes  hold  and  releases  instantly 
at  the  option  of  the  user. 

Another  feature  is  the  double  set  of 
teeth  on  the  main  jaw.  The  movable 
jaw  can  be  engaged  at  the  option  of  the 
operator  with  either  of  these  sets  of 
teeth,  with  consequent  lengthened  life. 
On  the  large  sizes,  14  in.  and  greater, 
two  additional  sets  of  teeth  are  pro- 
vided, making  four  in  all,  and  the  mov- 
able jaw  can  be  reversed  to  engage 
these  additional  sets  of  teeth,  which 
are  below  the  adjusting  nut.  This  is 
very  useful  in  connection  with  certain 
classes  of  work,  besides  practically 
quadrupling  the  life  of  the  tool. 

The  "Little  Giant"  wrench  is  being 
manufactured  in  8-,  10-,  14-,  18-,  and 
24-in.  sizes,  of  which  the  three  smaller 
sizes  are  already  on  the  market. 
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The  Australian  Minerals  Recovery 
•Co.,  owners  of  the  "Nevill-Soanes" 
process  for  extracting  copper  from 
oxidized  ores,  have  changed  their 
address  to  National  Mutual  Building, 
St.  George's  Terrace,  Perth,  Western 
Australia. 

Effective  Sept.  1  the  smokeless  pow- 
der division  of  the  E.  I.  du  Pont  de 
Nemours  &  Co.  will  be  separated  from 
the  explosives  department  and  will  be 
operated  as  an  independent  industrial 
department,  known  as  the  Smoke- 
less Powder  Department,  under  the 
guidance  of  A.  Felix  du  Pont,  vice- 
president  and  general  manager.  Mr. 
du  Pont  has  been  the  assistant  general 
manager  in  charge  of  the  smokeless 
powder  division  since  September,  1921. 
A  decision  of  importance  and  wide 
interest  was  handed  down  on  July  26 
by  Judge  Augustus  N.  Hand,  of  the 
United  States  District  Court  for  the 
Southern  District  of  New  York,  in  a 
case  involving  the  right  of  a  German 
corporation  to  continue  its  business  in 
the  United  States  where  its  American 
property  had  been  seized  and  sold  by 
the  Alien  Property  Custodian  during 
the  war.  In  the  suit  in  question  the 
purchaser  of  the  American  property 
and  good  will  of  the  Orenstein  &  Kop- 
pel  A.  G.  of  Berlin  (formerly  known 
as  Orenstein-Arthur  Koppel  Co.,  in- 
cluding its  plant  located  at  Koppel, 
near  Pittsburgh,  attempted  by  injunc- 
tion to  prevent  the  German  corpora- 
tion from  again  doing  business  in  this 
country.  In  addition  to  its  plant  at 
Koppel,  Pa.,  the  Orenstein  &  Koppel 
A.  G.  has  numerous  plants  in  Germany 
and  in  other  countries  for  the  manu- 
facture of  industrial  railway  equip- 
ment, and  it  is  the  largest  concern  in 
the  world  of  this  kind.  After  the  war, 
the  German  corporation  opened  an  of- 
fice in  New  York  in  the  name  of  L.  E. 
H.llmann  at  50  Church  St.  Eric  Jo- 
seph, who  before  the  war  was  in  charge 
■of  the  entire  American  business,  is  now 
in  charge  of  the  New  York  office  and 
was  a  defendant  in  the  suit.  Judge 
Hand  held  that  the  sale  by  the  Alien 
Property  Custodian  to  the  complain- 
•  the  American  good  will  of  the 
German  corporation  did  not  terminate 
feet  the  right  of  the  German  cor- 
■n  to  do  business  in  the  United 
in  its  own  name  and  to 
among  its  former  customers 
in  this  country.  It  was  further  held 
that  the  attempt  of  the  complainant 
company  to  prevent  the  German  cor- 
poration   from    doing    business    lure    m 

its   own    name,   because    the   d I    from 

the    Alien    P  todian    of    the 

tangible  assets  also  purported 
vey    the   good   will   of   the   con 
was  something  which  was  neither  COV 
a    terms    by   the    war   legislation 
■  irress    nor    justified    under    any 
sound  legal  theory. 
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Steam  Shovels — The  Bucyrus  Co., 
South  Milwaukee,  Wis.,  has  issued 
Bulletin  C-201,  which  illustrates  and 
describes  a  new  3-cu.yd.  20-ton  revolv- 
ing shovel.  This  type  was  described  in 
the  Journal-Press  of  July  22, 1922,  under 
"New   Machinery   and   Inventions." 

Earth  Handling  Machinery — Western 
Wheeled  Scraper  Co.,  Aurora,  111.  have 
recently  issued  catalog  No.  53  which 
illustrates  and  describes  Western  equip- 
ment in  mill,  pit  and  quarry  work.  This 
equipment  covers  plows,  drag  and 
wheeled  scrapers,  dump  wagons  and 
cars.  Installations  in  cement,  lime- 
stone, gravel  and  clay  operations  are 
detailed. 

Transportation  —  The  Westinghouse 
Electric  &  Manufacturing  Co.,  East 
Pittsburgh,  Pa.,  has  just  issued  a  sixty- 
four-page  catalog,  known  as  6-M,  which 
illustrates  and  describes  line  material 
for  mines.  A  complete  list  of  such 
apparatus  as  babbitts,  bonds,  clamps, 
insulators,  and  slicers  is  given,  and, 
in  addition,  the  publication  contains 
information  concerning  mine  safety- 
switches,  Frankel  solderless  connectors, 
tapes,  babbitts,  solders,  micarta  gears, 
mine  locomotives,  and  mine-locomotive 
headlights. 

Compressors — A  new  steam-driven 
air  compressor,  modeled  after  an  angle 
compound  design,  which  has  heretofore 
been  belt  driven  or  direct  connected 
only,  is  described  in  a  recent  bulletin 
issued  by  the  Sullivan  Machinery  Co., 
Chicago,  111.  It  is  believed  by  the  manu- 
facturers that  the  combination  of  a 
high-economy  modern  steam  engine 
with  the  angle  compound  compressor 
will  provide  unusually  good  steam- 
driven  compressor  features.  Present 
capacities  of  the  machine  range  from 
1,000  to  3,500  ft.  of  free  air  per  minute. 

Flotation  Oils  and  Reagents— The 
Barrett  Co.,  New  York  and  Salt  Lake 
City,  have  recently  issued  a  16-p.  book- 
let "Flotation  Oils  and  Reagents.'-  the 
purpose  of  which  is  to  show  the  various 
methods  of  ore  testing  with  flotation 
oil  and  reagents.  The  booklet  also  de- 
the  various  difficulties  encoun- 
in  making  laboratory  tests  and 
general  experimental  work.  The  fol- 
lowing opening  paragraph  is  of  inter- 
One  of  the  most  vital  factors  on 
which  the  successful  operation  of  a  flo- 
pl.mi   depends,  is  the  oils.     If. 

for  any   reason,  the  correct   oils   are  uol 
being  employed  to  meet  the  conditions 
iin.br  which  they  are  being  used,  uns.it 
..   Hi1-  are  bound  to  be  on 

tained.       Many    adjustments    and    slight 

changes  in  operation  can  be  made  to 
ire  <>f  many  of  the  minor  trouble! 

that  a i'  OUntend  from   time  to  time 

in    the    plant      Unfortunately,   however, 
such   pre  .dure   will   not  correct  unsat- 
v  results  that  are  caused  by  the 
use  of  i r i -  orrect   or  inferior  oils." 


Details  of  New  $500,00*  Shaft 
and  Mine  Plant  on  the  Go- 
gebic Iron  Range 

Details  of  the  new  shaft  to  be  sunk 
at  the  Royal  mine  on  the  Gogebic  Range 
in  Michigan  by  the  Oliver  Iron  Mining 
Co.  have  been  announced.  The  outside 
dimensions  of  the  shaft  are  to  be  11  x 
25  ft.,  and  the  steel  sets  are  to  be  built 
of  extra  heavy  "H"  sections  with 
flanges  and  webs  not  less  than  2  in, 
thick.  This  extra  thickness  is  to  pro- 
vide against  deterioration  due  to  cor- 
rosion, over  a  long  period  of  years.  It 
is  almost  impossible  to  apply  paint 
thoroughly  after  the  steel  sets  are  in 
place,  and  there  are  objections  to  cov- 
ering with  concrete  or  gunite.  Where 
necessary  the  shaft  is  to  be  "lathed" 
with  reinforced  concrete  plank,  as  has 
been  common  practice  in  the  district 
for  several  years.  As  the  shaft  will  be 
sunk  entirely  in  the  granite,  a  large 
part  of  it  should  not  require  lathing. 

The  sinking  equipment  to  be  used 
will  consist  of  two  150-hp.  electric- 
driven  double-drum  hoists  and  two 
electric-driven  550-cu.ft.  air  compres- 
sors. A  temporary  wood  headframe 
has  been  erected.  The  permanent 
buildings  are  to  be  built  of  concrete 
blocks  which  the  company  had  left  over 
from  its  construction  work  at  the  Nor- 
rie-Aurora  group  of  mines.  They  are 
of  "T"  shape,  form  a  rigid  hollow  wall, 
and  give  good  insulation.  The  roofs 
will  have  steel  trusses  covered  with 
concrete. 

The  hoists  planned  conform  to  the 
general  design  adopted  by  the  company 
in  twelve  other  hoists  built  in  the  last 
few  years,  but  they  are  larger,  being 
designed  to  work  to  a  depth  of  4,000 
ft.  instead  of  3,000  ft.  The  skip  hoist 
is  to  have  a  single  cylindrical  12  ft. 
drum  with  a  17  ft.  (i  in.  face  grooved 
for  13  in.  rope  to  handle  ten-ton  skips. 
The  drive  is  from  a  1,500-hp.  induction 
motor  through  herringbone  gears  to 
L'tve  :i  hoisting  speed  of  1  ,o00  ft.  per 
minute.  The  cage  hoist  is  to  be  of  sim- 
ilar construction  with  drum  12  ft.  x 
13  ft.  6  in.,  grooved  for  L|  in.  rope,  and 
driven  by  a  100-hp.  motor  with  a  rope 
■peed  of  1,000  ft.  per  minute.  Two 
electric-driven  air  compres- 
sors are  also  to  be  installed  in  the  en- 
gine house.  The  company  has  been  try- 
ing nut    several  types  of  cnnipre 

i    Michigan   properties  and   has 

announced  the  type  to  be  used 

bare.    Valve  breakage  has  been  a  mti- 

ous    trouble    with    BODU    of    the    newer 

type-  of  compressors. 

Erection  of  Cortez  Mill  Begun 

Grading  for  the  100-ton  mill  of  the 
Consolidated  Cortes  Mining  Co.  at 
.  Nev.,  has  been  started.  The 
Ail]  be  a  combination  of  table 
concentration  and  cyanidation.  Power 
for  mine  and  mill  will  be  furnished  by 
semi  Diesel  gas  engines. 
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The  Problem  of  a  Representative 
Metal  Exchange 

MARKETING  is  not  an  exact  science.  Although  it 
is  an  activity  that  dates  back  almost  to  Adam  and 
has  affected  the  welfare  of  communities  for  thou- 
sands of  years,  the  best  method  of  buying  and  selling 
commodities  and  transferring  them  economically  from 
producers  to  consumers  occupies  the  attention  of  busi- 
ness men,  professors,  and  even  of  entire  legislatures 
to  this  day.  This  is  largely  owing  to  the  complexities 
which  various  modern  agencies,  such  as  the  foreign 
exchange,  the  telephone,  and  the  railroad,  have  intro- 
duced into  the  problem  of  efficient  distribution.  Theo- 
retical considerations  and  practice  are  still  the  subject 
of  a  tremendous  amount  of  attention,  and  we  may 
safely  say  that  in  the  marketing  of  no  commodity  has 
a  stable  and  complete  standardized  basis  been  reached. 

These  remarks  apply  equally  to  the  great  non-ferrous 
metal  industries  and  to  the  marketing  of  agricultural 
products.  Many  observers  of  the  methods  of  selling 
metals  in  the  United  States  have  the  honest  conviction 
that  improvements  can  be  made,  and  it  has  long  been 
the  desire  of  some  of  them  to  establish  a  strong  metal 
exchange  in  New  York,  where  buying  and  selling  of 
the  metals  could  take  place  freely  and  where  the  larger 
producers  of  the  non-ferrous  metals  would  be  willing 
to  trade.  The  fulfillment  of  this  wish  has  always  been 
thwarted  by  the  attitude  of  practically  all  the  important 
metal  producers  in  the  United  States,  who  desire  to 
deal  directly  with  consumers,  to  eliminate  the  middle- 
man, and  to  prevent  speculation  with  their  product.  On 
the  other  hand,  the  advocates  of  a  metal  exchange  re- 
gard free  and  open  trading  on  a  metal  exchange  as 
maintaining  greater  stability  in  prices,  and  they  ad- 
vance other  reasons  for  its  establishment. 

Last  winter  we  were  urged  by  several  metal  dealers 
and  producers  to  investigate  the  possibility  of  founding 
a  metal  exchange  more  representative  of  the  great 
metal  mining  industries  than  the  excellent  organiza- 
tion, the  New  York  Metal  Exchange — now  existing, 
through  which  very  little  business  indeed  is  transacted. 
The  result  of  this  investigation  so  far  as  copper,  lead, 
zinc,  and  tin  are  concerned  is  summarized  in  an  article 
appearing  elsewhere  in  this  issue  from  which  it  appears 
that  the  chances  for  the  establishment  of  a  representa- 
tive metal  exchange  are  not  auspicious  A  discussion 
of  a  silver  exchange  will  appear  subsequently. 

The  fear  behind  the  producer's  attitude  toward  a 
metal  exchange  is  doubtless  that,  in  the  long  run,  he 
would  be  compelled  to  pay  heavily  for  the  sacrifice  made 
in  trading  on  an  exchange;  and  there  is  the  belief  that 
by  selling  his  own  product  directly  higher  prices  can 
be  obtained.  Some  consumers  believe  that  a  metal  ex- 
change would  greatly  facilitate  marketing,  and  if  it  did 
not  lower  the  cost  of  their  metal  purchases  would  at 
least  give  them  the  assurance  of  buying  at  the  market 
level.     Until  this  wide  gulf  of  opinion  is  bridged  we 


see  little  hope  for  a  more  active  metal  exchange.  The 
most  important  object  of  marketing  any  commodity 
is  to  transfer  the  product  from  producer  to  consumer 
in  the  quickest  and  cheapest,  or  most  efficient,  manner. 
Will  a  more  active  metal  exchange  perform  that  func- 
tion better  than  the  present  unorganized  system? 

Back  of  the  desire  to  establish  a  representative 
American  metal  exchange  is  partly  the  wish  to  break 
away  from  the  influence  of  the  important  London  ex- 
change or  to  possess  one  comparable  in  its  position. 
However,  London  does  not  control  the  American  major 
metal  markets,  and  no  exchange  is  necessary  in  order 
to  wrest  away  any  fancied  laurels  of  London.  Our 
friends  abroad  will  always  be  an  important  factor  in 
the  purchase  of  American  metals;  but  they  do  not 
dominate  the  copper,  lead,  and  zinc  markets. 

In  comparing  the  work  of  other  commodity  exchanges 
with  that  of  a  metal  exchange,  the  peculiar  conditions 
under  which  each  operates  must  be  carefully  considered. 
The  impression  may  be  gained  that  conditions  in  the 
stock  exchanges  parallel  those  of  a  metal  exchange. 
They  do  so  to  a  certain  extent  only.  Each  stock  of  the 
many  listed  on  the  various  stock  exchanges  of  the  coun- 
try is  a  separate  problem.  It  is  essential  that  the  un- 
known purchaser  be  brought  in  contact  with  the 
unknown  seller  of  stocks,  a  service  that  is  efficiently 
performed  by  the  broker.  Not  so  with  the  metals. 
Producer  and  consumer  may  be  easily  brought  together 
without  the  need  of  any  intermediary.  Furthermore,  the 
marketing  of  stocks  is  not  always  a  means  of  reaching 
the  "ultimate  consumer,"  an  important  requisite  in 
trading  in  the  metals.  It  does  not  seem  probable  that 
a  more  active  metal  exchange  will  be  soon  established, 
at  any  rate  one  that  will  receive  the  help  of  the  chief 
producers — and  without  that  it  will  hardly  be  strong. 

Engineering  and  Mining  Journal-Press  takes  a  neu- 
tral stand  on  the  issue.  Our  sole  thought  has  been  the 
welfare  of  the  mining  industries  we  serve.  We  have 
been  unbiased  investigators  and  reporters  of  the  senti- 
ment of  the  various  market  factors.  If  producers  and 
others  had  declared  outspokenly  for  an  active  metal 
exchange,  none  would  have  been  more  anxious  to  lend 
support  to  it  than  ourselves.  It  would  have  simplified 
greatly  our  quotational  work  and  relieved  us  of  a  heavy 
responsibility.  That  the  metal  companies  have  decreed 
otherwise  makes  it  imperative  that  Engineering  and 
Mining  Journal-Press  continue  to  furnish  its  independ- 
ent market  service.  In  fact,  it  is  incumbent  upon  that 
part  of  the  technical  and  commercial  press  serving  the 
metal  trades  to  go  to  greater  lengths  in  procuring 
market  information.  This,  however,  they  cannot  do 
without  the  hearty  co-operation  of  metal  producers  and 
consumers.  Reliable  market  quotations  do  away  with 
one  of  the  main  reasons  for  an  exchange — an  accurate 
index  to  market  conditions. 

To  the  many  individuals  who  so  kindly  gave  us  the 
benefit  of  their  time  and  thoughts  on  this  interesting 
and  highly  important  topic  we  are  deeply  grateful. 
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Labor  Legislation  in  Mexico 

THE  DEFINITION  of  liberty  and  personal  rights 
needs  ever  to  be  formulated  anew  as  the  evolution 
of  our  industrial  life  presents  new  combinations 
of  circumstances  and  offers  new  problems  which  were 
absent  in  the  less  complicated  human  organization  of 
the  past.  Labor  problems  in  the  large  or  national  sense 
were  unknown  to  the  founders  of  the  American  Republic. 
A  great  principle  of  labor — the  greatest  of  all  time — 
was  settled  for  the  world  as  one  of  the  consequences  of 
the  Civil  War,  when  it  was  finally  decreed  that  under  no 
circumstances  should  the  workman  be  the  property  of 
the  directing  and  wealth-producing  enterprisers,  or  land 
owners,  or  capitalists. 

But  the  United  States  of  that  period,  and  previously, 
was  an  agricultural  nation,  with  the  great  majority  of 
its  population  living  on  farms.  Its  labor  problems  were 
then  simple;  and  after  the  abolition  of  slavery,  were 
subject  to  the  normal  laws  of  supply  and  demand,  with 
little  additional  in  the  way  of  governing  factors  or 
of  co-operative  organization,  either  on  the  part  of 
the  farmers  or  of  the  farm  hands.  The  farm  hand  of 
that  clay  married  the  farmer's  daughter  and  became  the 
farmer  of  tomorrow.  Moreover,  except  in  the  South, 
the  average  farmstead  in  the  United  States  was  limited 
— a  one-family  affair — so  that  control  over  any  large 
acreage  was  ordinarily  lacking,  and  the  law  of  competi- 
tive demand  operated  as  nicely  as  that  of  competitive 
supply. 

For  this  reason  the  United  States  never  had  the 
agrarian  problems  which  have  been  at  the  root  of 
tumultuous  upheavals  in  Russia,  in  Ireland,  and  in 
Mexico,  and  which  caused  the  French  Revolution.  We 
are  apparently  secure  for  all  foreseeable  time  from  such 
conditions.  But  in  countries  where  such  conditions  have 
obtained,  the  feudal  system  has  tended  to  be  transferred 
from  the  plantations  to  the  manufacturing  industries  as 
the  latter  developed,  and  radical  reforms  have  been  not 
only  desirable  but  necessary. 

Satisfactory  as  the  condition  of  industry  may  have 
been  in  many  respects  in  Mexico  under  the  rule  of 
Porfirio  Diaz,  the  status  and  condition  of  the  farm  and 
even  mine  laborer  was  one  which  no  lover  of  mankind 
could  wish  to  see  perpetuated.  The  Mexican  peon  was 
well  named,  for  on  many  agricultural  estates  he  lived 
in  a  condition  of  real  peonage,  eternally  in  debt  to  a 
cunning  great  land-owner,  and  therefore  always  bound 
to  labor  for  him*  and  this  inborn  helplessness,  be- 
wilderment, and  childlike  lack  of  responsibility  per- 
sisted in  the  peon  when  he  was  hired  as  a  miner  or  as 
a  workman  in  other  industrial  enterprises.  And  even 
many  Americans,  directing  mines,  shed  immediately,  on 
crossing  the  Rio  Grande,  their  theories  of  the  equality 
of  mankind,  of  the  right  to  equal  treatment  and  oppor- 
tunity, accepted  them  elves  gladly  and  unexpectedly  aa 
belonging  to  a  superior  order  of  beings,  and  drove  their 
Mexican  lal>or  with  little  or  no  concern  except  getting 
the  maximum  of  work  done  at  a  minimum  cost.  The 
peon  repr<  Uy  to  them   what  the  hoists  and 

the  pumps  did,  only  the  former  was  more  unstable,  less 
fixed  and  calculable,  and  therefore  more  exasperating 
anrl  fundamentally  depraved.  Labor  was  a  commodity 
— an  unsatisfactory  brand  of  commodity. 

It  is  therefore  in  the  natural  course  of  Bocial  evolu- 
tion that  out  of  the  boiling  of  the  recent  Mexican 
revolutions  should  come  laws  designed  to  fix  the  status 
and  affect  the  compensation  of  labor;  and  no  thoughtful 
observer  will  say  that  some  legislation  is  not  desirable. 


We  need  not  fear  bolshevism  in  a  free  and  fair  country 
such  as  the  United  States,  in  the  main,  has  ever  been; 
bolshevism  is  the  natural  reaction  from  great  repres- 
sion, which  reaction,  so  far  from  reaching  its  theo- 
retical goal  of  freedom,  results  in  substituting  a 
tyranny  of  industrial  workmen  for  the  oppression  of 
monopolistic  owners.  The  runners-up  of  red  and  of 
black  flags  are  vague  in  their  purposes;  they  express  an 
emotion  rather  than  an  intelligence;  and  that  emotion 
is  profound  dissatisfaction,  unhappiness,  and  a  reckless 
desire  for  a  new  deal  all  around.  And  in  Mexico  there 
is  no  danger  of  bolshevism,  as  we  get  that  term  from 
Russia;  that  period  has  passed  in  Mexico's  history.  The 
extreme  of  the  reaction  is  over;  and  the  very  fact  that 
organized  legislatures  are  free  to  make  laws  like  those 
Chihuahua  laws  recently  discussed  by  a  contributor  is 
the  greatest  possible  assurance  against  the  radicalism 
run  mad  which  broke  loose  in  Russia;  and  which 
eventually  bites  itself  and  dies.  Movements,  neverthe- 
less, even  if  not  so  violent,  develop  in  pendulum-like 
swings;  and  so  it  is  inevitable  that  laws  designed  for 
the  protection  and  betterment  of  labor,  in  Mexico  or 
elsewhere,  may  overshoot  their  mark.  But  when  their 
application  proves  that  they  have  been  too  strong  for 
the  purpose,  that  they  cripple  industry  and  so  fail  to 
improve  the  condition  of  those  they  were  intended  to 
aid,  the  legislatures  which  have  enacted  them  will  be 
quick  to  modify  them. 


Old  Mother  Hubbard  Applied  to  Mining 

ONE  OF  THE  FAVORITE  ways  for  the  inexpe- 
rienced mining  man  to  show  his  faith  in  a 
property  is  to  build  a  reduction  plant,  popularly 
called  a  mill,  before  the  requisite  ore  is  developed. 
Sometimes  such  construction  can  be  laid  to  dishonesty — 
to  control  of  a  property  by  irresponsible  brokers  or 
financiers  who  wish  to  make  an  impression  on  a  gullible 
public  looking  for  an  "investment"  with  possibilities  of 
a  25  or  50  per  cent  return  on  their  money  per  year.  But 
more  often,  perhaps,  premature  mill  construction  is  the 
result  of  an  unwarranted  optimism,  of  a  desire  to  have 
some  place  to  treat  the  ore  as  it  is  mined  from  the 
grass-roots  clown.  This  is  especially  true  where  custom 
milling  or  smelting  plants  are  not  conveniently  situated. 
So  sure  is  the  promoter  that  an  orebody  will  be  found 
that  he  takes  a  chance.  If  the  ore  is  there,  he  is  con- 
sidered long-headed  and  his  reputation  is  considerably 
augmented;  if  it  is  not,  he  had  better  move  at  least 
5,000  miles  away  and  start  afresh. 

We  were  recently  led  into  thinking  about  this  subject 
by  noting  the  advertisements  of  the  company  which  is 
salvaging  the  Great  Western  smelter  at  Mayer.  Ariz. 
A  more  recent  example  is  furnished  by  a  Canadian  com- 
pany. 

For  some  time  the  Kirkland  Lake  district,  in  Ontario, 
has  been  known  as  the  (amp  without  a  failure,  but  the 
residents  no  longer  dwell  on  this  point.  The  sore  spot 
can  bo  found  about  a  mile  south  of  the  main  ore  zone, 
where  tin'  Ontario-Kirkland  property  is  situated.  Ore, 
supposedly  of  good  grade,  was  developed  in  a  gray- 
wacke  schist  to  a  depth  of  about  450  ft.  The  property 
was  sampled  and  the  assays  were  made  by  a  thoroughly 
reputable  company.  On  the  face  of  the  returns,  a 
cyanide  plant  with  a  capacity  of  from  100  to  150  tons 
was  built,  and  was  placed  in  operation  in  January  of 
this  year.  The  mill  was  well  designed  and  constructed, 
and.  so  far  as  we  know,  worked  as  nearly  perfectly  as 
a   new  plant  could  be  expected  to.     The  only  difficulty 
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was  that  the  ore,  instead  of  running  around  $11,  as 
expected,  assayed  only  $2  or  $3.  In  other  words  it  was 
a  miniature  Alaska  Gold. 

Of  course,  the  mill  ran  only  a  month  or  two  before 
the  impossibility  of  continuing  operation  under  the  con- 
ditions which  had  arisen  was  seen.  Then  came  the 
inevitable  reorganization,  the  property  being  merged 
with  the  adjoining  Montreal-Kirkland  mine,  with  the 
hope  that  ore  of  milling  grade  could  be  more  readily 
found.  Now,  with  little  money  available,  development 
work  on  a  very  modest  scale  is  being  carried  on,  while 
the  mill  stands  idle. 

Fortunately,  there  is  no  hint  of  dishonesty  in  the 
history  of  the  enterprise.  Nor  can  the  unfortunate 
outcome  be  traced  strictly  to  unfounded  optimism.  No 
one  seems  to  know  how  such  a  gross  error  in  the 
estimation  of  the  grade  of  the  ore  could  be  made,  but 
the  indications  are  that  it  was  a  result  of  improper 
sampling  caused  by  inexperience.  Probably  not  suffi- 
cient samples  were  taken,  and  what  were  taken  were 
selected  without  due  regard  for  actual  mining  condi- 
tions. Or,  it  is  possible  that  the  samples  might  have 
been  salted  by  parties  unknown  to  the  management. 
Sampling,  and  the  care  of  samples,  is  more  of  an  art 
than  is  sometimes  realized,  and  it  is  well  to  have  im- 
portant work  checked  thoroughly. 

With  the  able  management  which  it  now  apparently 
has,  the  Montreal-Ontario  has  a  fighting  chance  to 
make  good,  but  certainly  not  more  than  that.  Mean- 
while the  mill  is  rapidly  deteriorating,  although,  as  one 
of  our  editors  who  recently  visited  the  property  sug- 
gested, it  might  be  put  to  good  use  treating  some  of 
the  ore  from  the  Lake  Shore  mine,  which  has  a  mill 
with  a  capacity  of  only  about  eighty  tons.  An  aerial 
tram  would  cost  only  fifteen  or  twenty  thousand  dollars, 
in  all  probability,  with  ten  or  fifteen  cents  a  ton  for 
operating  cost.  Possibly  some  arrangement  of  this  kind 
can  be  consummated,  to  the  advantage   of  every  one. 


The  Radio  Crystal  Industry 

SEVERAL  MONTHS  AGO,  as  a  result  of  three  or 
four  requests  for  the  names  of  those  who  could 
supply  mineral  crystals  suitable  for  detectors  in 
radio  telephone  receiving  sets,  we  published  an  editorial 
note  that  such  material  was  wanted  and  invited  offers. 
Since  that  time  we  have  received  no  more  requests  for 
the  names  of  producers,  but,  on  the  other  hand,  forty  or 
fifty  persons  have  told  us  of  sources  of  supply.  Replies 
to  our  editorial  appeal  have  come  from  all  over  the 
world — even  from  points  as  far  away  as  Australia.  One 
is  a  company  with  large  stocks  of  tested  crystals  which 
has  supplied  numerous  manufacturers  as  well  as  the 
Bureau  of  Standards.  From  this,  the  replies  range 
down  to  one  from  an  old  prospector  who  saw  some 
crystals  about  twenty  years  ago  that  he  thinks  might 
answer  the  purpose,  and  offers  to  set  out  in  a  search 
for  them  again  if  given  financial  backing. 

One  correspondent  unburdens  himself  in  good,  plain, 
unvarnished  American,  in  this  wise: 

"There  are  two  bunk  ads.  in  your  issue.  .  .  .  The 
second  is  a  fine  scheme  to  get  a  few  cars  of  radio  crystals 
free.  'Quote  ton  prices'  is  bunk,  for  such  mineral  is  not 
found  in  ton  lots.  Inasmuch  as  by  your  editorial  a  few 
months  since,  you  practically  endorsed  those  soliciting  free 
samples  of  galena  crystals,  I  think  it  is  up  to  the  E.  &  M. 
Jour.,  which  I  have  been  buying  and  reading  since  1885,  to 
print  the  facts  regarding  radio  crystals,  since  a  swarm  of 
mysterious  outfits  is  burdening  the  mails  with  letters  begging 


for  pound  samples,  gratis  of  course,  and  the  producer  is 
being  considerably  bilked  thereby.  You  are  doubtless  the 
ones  who  can  enlighten  us  benighted  ones." 

Now,  we  do  not  doubt  that  irresponsible  individuals 
and  companies  are  trying  to  get  what  crystals  they  can 
obtain  free,  though  not,  we  are  sure,  through  our 
columns.  On  the  other  hand,  it  would  be  unjust  to  make 
them  pay  for  samples  of  no  use  to  them.  Some  samples 
have  been  received  in  this  office  that,  although  they 
would  make  wonderful  ore,  are  not  of  the  slightest  use 
for  radio  purposes.  The  mineral,  as  we  understand  it, 
must  be  in  the  shape  of  crystals  at  least  a  quarter  or 
half  inch  in  cross-section,  and  must  have  the  physical 
property  of  being  "live,"  a  property  that  can  be  deter- 
mined only  by  a  test. 

The  market  now  seems  to  be  well  supplied.  Last 
week  we  published  a  list  of  possible  buyers,  made  up 
partly  from  our  own  knowledge  and  partly  from  a 
bulletin  issued  by  the  U.  S.  Bureau  of  Standards.  It  is 
extremely  difficult  to  separate  responsible  individuals 
and  companies  from  fly-by-night  concerns,  inasmuch 
as  no  large  capital  and  but  little  skill  are  needed  to 
make  a  perfectly  satisfactory  crystal  detector.  Some 
high-school  boy,  working  at  home  at  night,  may  be  a 
perfectly  honoi'able  and  legitimate  consumer  of  the  raw 
material.  As  to  samples,  we  would  suggest  that  possible 
producers  send  samples  of  their  material  to  the  U.  S. 
Bureau  of  Standards,  Washington,  D.  C.,  for  an  opinion 
as  to  their  suitability.  If  the  report  is  satisfactory,  no 
free  samples  need  be  sent  to  others,  or,  at  the  most, 
three  or  four  crystals  to  indicate  their  general  char- 
acter. Certainly  they  need  not  be  furnished  by  the 
pound.  The  price,  of  course,  will  have  to  be  determined 
individually  between  the  buyer  and  seller.  Small  tested 
crystals  of  galena  can  be  obtained  at  retail  in  New  York 
at  three  for  twenty-five  cents. 


Patents  and  Publicity 

IT  IS  CONSIDERED  in  some  quarters  that  a  policy 
of  secrecy  on  the  part  of  individuals  and  companies 
operating  important  processes  is  desirable,  so  that 
pirate  "inventors"  may  not  be  in  a  position  to  take 
advantage  of  the  chaotic  condition  of  the  U.  S.  Patent 
Office,  by  obtaining  legal  protection  on.  apparatus  or 
processes  that  they  have  neither  originated  nor  prac- 
ticed, but  for  which  no  exclusive  rights  have  been 
asked  by  others.  History  shows  that  this  attitude  does 
not  pay.  A  healthy  public  and  professional  opinion  is 
the  best  corrective  for  such  irregularities. 

Although  secrecy  is  essential  during  the  initial  stages 
of  the  development  of  a  process  or  in  the  design  of  an 
apparatus,  it  is  seldom  justified  at  a  later  date;  it 
creates  suspicion  and  fosters  the  idea  that  unfair  action 
is  anticipated. 

If  the  misdemeanors  of  unscrupulous  persons  who 
seek  patents  for  which  they  have  no  moral  right  were 
subjected  to  the  searchlight  of  publicity  few  would 
force  their  claims.  They  would  lose  professional  stand- 
ing were  they  to  do  so. 


E.  &  M.  J.-P.  Index 

THE  INDEX  for  Vol.  113  of  the  Engineering  and 
Mining  Journal-Press  is  now  ready  for  distribution 
and  will  be  mailed  only  to  those  who  request  it.  Those 
who  wish  a  copy  of  the  Index  are  requested  to  send  for 
it  promptly.    A  postcard  will  do. 
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How  Should  Depletion  and  Deprecia- 
tion Be  Charged? 

Standardization  of  Mining  Company  Reports 
Desirable,  But  Simplification  Preferable  in 
Interest  of  Stockholder  and  Investor 
The  Editor: 

Sir — Relative  to  the  articles  which  appeared  in  your 
Issues  of  May  5  and  June  10  on  the  subject  of  depletion 
and  depreciation,  it  is  of  some  importance  to  state  that 
previous  to  the  passage  of  the  federal  income  and  excess 
profits  tax  laws,  few  if  any  copper-mining  companies 
included  or  mentioned  depletion  or  depreciation  as  an 
additional  cost  per  pound  or  reported  the  matter  in 
their  annual  reports. 

The  1921  law  re-enacts  the  provisions  of  the  1918 
law  regarding  depletion: 

"A  reasonable  allowance  for  depletion  is  permitted  in 
the  case  of  those  industries  with  wasting  assets  because  of 
the  exhaustion  of  minerals,  oil,  timber,  etc.  The  allowance 
represents  a  return  of  capital.  Depletion  charges  are, 
therefore,  based  on  the  value  as  at  March  1,  1913,  of  copper- 
mining  companies.  To  determine  the  rate  of  depletion 
applicable  to  copper  mines,  the  method  most  commonly 
used  is  by  dividing  the  tonnage  of  or  recoverable  pounds 
of  copper  contained  in  the  properties  into  their  value  as 
of  March  1,  1913.  The  quantity  of  recoverable  copper  in 
many  mines  must  necessarily  be  estimated.  In  securing  the 
requisite  data  practical  difficulties  are  encountered." 

Two  basic  or  important  facts  must  be  established  as 
follows: 

(a)  Value  of  property  at  March  1,  1913,  if  acquired 
prior  thereto. 

(b)  The  number  of  units  of  principal  product  in 
the  property  at  valuation  date. 

The  depletion  unit  (a  -3-  6)  multiplied  by  the  num- 
ber of  units  produced  during  the  year  gives 
the  depletion  deduction  for  the  taxable  year. 

No  further  charge  for  depletion  can  be  made  after 
the  reserve  for  depletion  equals  the  value  as  shown  by 
the  mining  property  account.  The  excess  is  all  income 
and  must  be  so  returned.  Unless  the  vein  contents  are 
known  or  proven,  a  rate  established  for  depletion  may 
be  quite  erroneous  or  incorrect  at  some  future  year.  As 
property  taxes  of  all  kinds  are  an  expense,  and  as  the 
word  expense  implies  money  expended  or  outlay,  is  it  not 
proper  to  include  all  taxes? 

The  stockholders  should  have  a  clear  and  concise 
yearly  report  showing  the  correct  and  actual  cosi  to 
produce  B  pound  of  copper.  To  illustrate  more  clearly: 
In  1917  the  Ahmeek  Mining  Co.'s  annual  report  was 
as  follows: 


Less  copper  on  hand  Dec.   31, 

1917 8,620.222  1b.  at    9.05  c.  per  lb.       $779,880.70 


Total  ooppcf  product  for  lbs  year  1917 

ot  lUi  itin  »a«  dslirered  sml  billed  in  1917 

On  hsnd  Dee    51.  1917.  not  hilled  .,(  1917  product 

Production  n>.i  Deliver)  Coats 

Mining  and  mine  tatc.  27.90,111 2  II.    a!      7   91  r    po,  II. 

".  nfllCfW 

and  corporation  uim 27,919,812  lb  st     I    14  o   peril. 


Pounds' 
27,919,81] 

19,299,590 


S2.208.I75  88 
517.759.54 


Delivered  of  1917  product 19,299.5901b  at     9.05c.  per  lb.  $1,746,054.52 

Freight,  insurance,  commissions, 

etc.,  on  copper  delivered 19,299,590  lb.  at    0.37  c.  per  lb.  72,256.40 

Production  and  delivery  cost  of 

copper  delivered 19,299.590  lb.  at    942c.perlb.  $1,818,310.92 

Received  for  copper  delivered..  19,299,590  lb.  at  26.  84  c.  per  lb.  5,180,901.48 


Gain  on  copper  delivered 19,299,590  lb.  at  17.  42  c.  per  lb.    $3,362,590.56 

Miscellaneous  income 

Silvers:, 1c.                              .  ....  $16,171.37 

Balance  of  interest  receipts 10,383.99               26,555.36 


Gross  income  from  1917  operations $3,389,145.92 

Depreciation  of  plant $210,713.34 

Depletion  of  mineral  deposits 422,787.93 


Less  reserves  established  for  same. 
Dividends  declared 


Less :   Income  tax  1916 

Income  tax  1917 $112,999.28 

Excess  profits  tax  1917.  .       869,760.59 


$64,875.40 
982,759  87 


Increase  in  capital  assets 

Construction  in  1917 $231,257.42 

Real  estate  bought 38,173.00 


$589,145  92 

1,047,635.27 
$458,489.35 

269,430.42 


Balance  of  current  assets  Dec.  31,  1917 $1,505,443.88 

A  majority,  if  not  all,  of  stockholders  desire  a  plain 
statement  of  facts;  and  a  report  similar,  for  example, 
to  the  following  would  therefore  be  preferred: 

Mining  and  mine  taxes 27,919.812  lb  at  7. 91  c.  per  lb.  $2,208,175.88 

Smelting,  refining,  eastern  ..thc.es 

and  corporation  taxes  27,9 1 9,81  2  lb.  at  I  .  1 4  c.  per  lb.  317,759.34 
Freight    and    delivery    c..>r    on 

.•..ppcrdeliviTr.d,  19,299. 5'MMI,    ,.,L|:ii2(,   H4  .■   ..III    57  c.  per  lb.  72.256.40 

Ditto  on      8.620,222  lb  sold  in  1918  at  24.3  c.  at  0.49  c.  per  lb.  42,2 

$2,640,430.71 
UOODM  and  excess  profits  taxes  for  1917 1.452.913   31 

$4,093,544.02 

i  lonstruotion  expense 251.257. 42 

Real  -    Date  bought  58.175.00 


r  silver  sales 

1  interest  receipts. 


$4,562,774  44 
26,555.36 


19,299,5901b  copper  sold  at  26 .84  c   per  lb 
8.620,222  lb  copper  sold  at  24.  5    o.  per  lb.. 


$5,180,901   45 
2,094.715  95 


Tata]  expenditures.  4.556.219  08 

Profit  $2,939,396.32 


tax  pair!  in  1917 


27,919,812  II  .15    17.-    peril). 

27.919,812  11.    pp.r -...Id  at  an  average  of  26   Ot.  .     par  lb 

Profit  per  n.  ol  rapper,  10  89  c. 

ii,,  depletion  charm  iraa  

p..  depreciation  charge  was. 


1'rodrjotion  costs  for. 


27.919,812111  «t    9  05  c  per  lb     $2,525.9)5  22 


$422,787  93 

210.713   M 

Or2.27o.pwlb  $633,501.27 

Based  on  the  federal  tales  tor  1917  of  $1,452,913.31,  the  amount  per  lb.  of  copper 

product  uu*  5  2  c. 

II  depletion  and  daprsejatioi    had  I. con  given  ns  a  cost  and  tlu>  federal  taxes 
eliminated,  the  par  lb  eosl  would  havi  I n  126c. 

It  would  not  seem  proper,  therefore,  in  reporting  to 
the  Stockholders  to  include  both  excess  profits  and  in- 
come taxes  and  depletion  and  depreciation  charges.  It 
is  confusing  to  share  owners  to  endeavor  to  understand 
the  yearly  reports  of  many  companies,  as  one  year's  re- 
ports differ  In  form  and  substance  from  those  of  a 
previous  year.  Depletion  charges  may  be  given  or 
shown  one  year  and  omitted  another. 

The  lack  of  uniformity  is  clearly  shown  by  the  fol- 
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lowing:  In  1917  the  Utah  Copper  Co.  produced  its 
copper  for  10.995c.  after  crediting  precious  metals  and 
miscellaneous  income  excepting  Nevada  Consolidated 
Mining  Co.'s  dividends.  Included  in  the  cost  was  de- 
preciation of  plants  and  equipment  and  all  taxes, 
including  federal.  In  1918,  1919,  and  1920,  the  costs 
were  12.53c,  12.336c.  and  13.145c.  respectively,  but  fed- 
eral, income,  and  profit  taxes  were  not  included. 

The  Nevada  Consolidated  Copper  Co.  in  1917  included 
depreciation  of  plants  and  equipment,  and  all  taxes  in 
its  cost  of  11.68c.  per  pound  to  produce.  In  1918  the 
cost  was  15.69c.  and  included  depreciation  of  plants 
and  equipment  and  all  taxes  except  federal.  In  1919 
and  1920  the  production  costs  of  16.14c.  and  17.28c, 
respectively,  included  depreciation  of  plants  and  equip- 
ment and  all  taxes,  except  federal  income  and  profit 
taxes. 

The  Chino  Copper  Co.  in  1917  included  in  its  cost 
per  pound  of  copper  produced  of  11.39c  depreciation 
of  plants  and  equipment  and  part  of  the  federal  taxes. 
In  1918,  the  same  as  above  excepting  that  all  taxes  but 
federal  were  included.  In  1919  and  1920  the  production 
costs  were  15.314c  and  14.40c  respectively,  and  included 
as  above  but  excluded  both  the  federal  income  and  profit 
taxes. 

All  of  the  above  pertaining  to  Chino  Copper  Co.  is 
applicable  to  the  Ray  Consolidated  Copper  Co.  for  the 
same    years. 

Special  attention  is  called  to  the  fact  that  a  deple- 
tion charge  is  not  mentioned. 

The  Inspiration  Consolidated  Copper  Co.  in  1920  in- 
cluded a  depreciation  charge  in  its  cost  of  copper,  but 
excluded  depletion  and  federal  taxes. 

In  1917  the  Calumet  &  Hecla  Mining  Co.  and  the 
Ahmeek  Mining  Co.  did  not  include  any  production  cost 
for  depletion,  depreciation  or  income  and  excess  profits 
taxes.  In  1918  both  companies  included  a  charge  for 
depletion  and  depreciation  but  not  for  federal  taxes. 
In  1919  the  production  cost  included  a  depreciation 
charge  only.  In  1920  both  depreciation  and  depletion 
were  included  in  the  costs  to  produce. 

Commenting  on  the  following  by  McGrath:  "As  to 
the  depreciation  and  depletion  charges :  There  is  no 
reason  for  the  apparent  misunderstanding  of  the  deple- 
tion charge.  The  depletion  charge  in  mining  is  the  same 
as  the  'cost  of  goods  sold'  in  merchandising,  or  'cost 
of  raw  materials  used'  in  manufacturing.  In  mer- 
chandising, the  'cost  of  goods  sold'  can  be  accurately 
ascertained  as  a  rule,  but  there  is  some  difficulty  in 
determining  the  exact  depletion  charge  in  mining, 
although  in  case  of  a  proven  mine  of  large  tonnage  it  is 
much  simpler  than  some  believe" — the  "cost  of  goods 
sold"  is  positively  known,  but  as  before  stated,  to  deter- 
mine correctly  what  the  correct  depletion  charge  should 
be  is  in  many  cases  impossible.  Supposing  a  mine  should 
charge  $50,000,000  during  a  term  of  years  and  ulti- 
mately the  results  of  mining  operations  should  prove 
that  one-half  or  one-third  or  even  one  and  a  half  times 
the  amount  would  have  been  correct,  we  can  readily  see 
that  all  previous  cost  accounts  would  therefore  have  been 
erroneous. 

As  to  standardizing  mining  companies'  reports,  it  is 
certainly  desirable,  but  simplification  is  preferable. 
How  many  stockholders  are  competent  to  decide  cor- 
rectly after  examining  the  majority  of  coppermining 
companies'  reports  the  exact  cost  of  a  pound  of  copper 
or  the  actual  profits?  J.  H.  VIVIAN. 

Houghton,  Mich. 


Assaying  Without  Chemicals 
The  Editor: 

Sir — Your  editorial  on  "Assaying  Without  Chem- 
icals," in  the  issue  of  May  27,  1922,  surprised  me  by 
the  idea  it  gave  that  the  specific  gravity  method  of 
determination  of  minerals  and  rocks,  natural  and  artifi- 
cial, was  not  very  widely  used  by  engineers.  For  some 
years  my  field  kit  has  not  only  included  a  small  blow- 
pipe outfit,  but  I  have  always  carried  as  well  a  Walker's 
specific  gravity  balance,  a  reliable  and  effective  instru- 
ment, which  can  be  packed  in  small  space  and  will  stand 
rough  work.  With  the  blowpipe  any  doubtful  mineral  in 
a  specimen  may  be  determined,  and  if  the  specimen 
be  of  "  ore,"  a  specific  gravity  determination  gives,  in 
a  few  minutes,  a  good  idea  of  the  proportion  of  the 
economic  mineral  present. 

For  rock  determinations  in  the  field,  the  balance  is 
especially  useful,  although  allowance  must  be  made  for 
porosity  when  dealing  with  such  rocks  as  sandstone, 
chalk,  and  limestone;  the  factor  should  be  in  the  mind 
of  the  worker  even  if  he  does  not  introduce  a  figure 
for  it  in  his  calculations.  For  instance,  working  on  a 
series  of  ferro-magnesian  limestones,  and  allowing  the 
error  for  porosity  to  remain  constant,  much  useful 
knowledge  concerning  the  varying  proportions  of 
siderite,  ankerite,  dolomite,  and  calcite  can  be  obtained 
in  the  field  by  the  use  of  Walker's  balance. 

Peters,  in  his  "Principles  of  Copper-Smelting"  (pp. 
413)  gives  the  percentages  of  four  mattes  with  their 
respective  specific  gravities,  but  to  use  the  specific 
gravity  method  for  the  "assay"  of  a  matte,  care  would 
be  necessary  to  see  that  no  metallic  copper  were  present 
in  the  specimen.  A  method  I  have  used  occasionally  for 
determining  the  proportion  of  metallic  copper  in  a  matte 
in  which  it  obviously  has  been  present,  has  been  to 
extract  a  small  pure  chip,  determine  its  specific  gravity 
by  means  of  a  chemical  balance  and  burette,  and  then 
make  the  determination  of  the  large  specimen  on 
Walker's  balance;  the  difference  I  have  accepted  as 
being  due  to  metallic  copper.  R.  Murray  Hughes. 

Sable  Antelope  Mine,  Northern  Rhodesia. 


Science  and  Religion 
The  Editor: 

Sir — The  editorial  in  the  July  1  issue  and  the  dis- 
cussion in  the  July  15  issue  regarding  the  conflict 
between  science  and  religion  are  worthy  of  further  dis- 
cussion. In  order  to  discuss  this  subject  clearly  it  is 
necessary  to  define  the  terms  involved: 

Science  is  exact  knowledge  of  the  facts  of  Nature, 
classified  and  systematized. 

Truth  is  the  established  relation  which  the  facts  of 
nature  sustain  to  each  other  and  to  the  individual 
intelligence  or  soul  of  man. 

Philosophy  is  the  conclusions  which  men  in  their 
search  for  knowledge  of  truth  have  drawn  from  the 
facts  of  science. 

Religion  is  the  application  of  the  facts  of  science 
and  the  conclusions  of  philosophy  to  individual  life  and 
conduct. 

It  will  now  be  apparent  that  science,  philosophy,  and 
religion  are  in  no  sense  conflicting  schools.  They  do 
not  antagonize  each  other  in  their  essential  nature.  On 
the  contrary,  they  are,  in  truth,  concomitant  factors 
in  the  same  great  problem  of  individual  life,  and  truth 
is  the  vital  element  which  relates  them  all. 
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Ignorance  is  the  root  of  all  social  evil,  and  partial 
knowledge  is  the  basis  of  intellectual  controversy. 

True  religion  does  not  protest  against  the  facts  set 
forth  by  Darwinism.  It  is  the  appalling  theories  which 
accompany  those  facts  that  shock  the  spiritual  intelli- 
gence of  the  world.  Science  often  makes  the  mistake  of 
not  distinguishing  between  scientific  fact  and  pure 
theory.  This  often  causes  theories  to  be  accepted  as 
facts,  or  facts  to  be  repudiated  by  the  public. 

According  to  the  Darwinian  theory,  the  fundamental 
struggle  of  sentient  life  is  the  struggle  for  physical 
nutrition  and  nature  is  universally  hostile  to  the  life  it 
generates.  All  living  organisms,  together  with  intelli- 
gence and  love,  are  expressions  of  physical  laws  and 
forces. 

Darwinism  discovers  no  higher  purpose  in  individual 
life  than  a  contribution  to  species.  It  offers  no  other 
reward  for  conformity  to  natural  law  than  survival  of 
the  •'physically  fittest."  It  sets  no  higher  ideal  before 
human  intelligence  than  a  healthy  body  and  material 
comfort.  To  the  aspiring  soul  of  man  it  promises  noth- 
ing better  than  total  extinction  when  its  contribution 
to  species  is  accomplished. 

Against  this  unwarranted  and  demoralizing  doctrine 
intelligence  rebels.  It  refuses  to  accept  as  final  those 
assumptions  which  degrade  life  and  life's  purposes  to 
the  level  of  physical  functions  and  appetites. 

The  affect  of  Darwinism  upon  the  uninformed  mind 
is  universally  the  same.  It  leaves  the  individual  reader 
profoundly  impressed  with  the  utter  insignificance  of 
individual  life,  aspiration,  and  effort.  On  the  other 
hand,  it  advances  species  to  formidable  proportions. 
Nature  appears  an  insate  monster  engaged  in  grinding 
out  species  at  the  expense  of  every  individual.  There 
are  no  forces  but  mechanical  ones.  No  principles  except 
compulsory  ones.  No  environment  that  is  not  hostile. 
There  are  no  processes  except  those  of  battle  and  com- 
petition. There  are  no  motives  except  selfish  ones. 
There  are  no  rewards  for  intelligence  except  physical 
and  material  benefits.  There  is  no  future  for  the  indi- 
vidual intelligence  except  as  he  physically  contributes 
to  species.  German  Kultur  is  an  example  which  plainly 
illustrates  the  effect  of  such  teachings. 

If  evolution  really  meant  the  survival  of  the  physically 
strongest,  mastodons  would  occupy  the  place  of  mos- 
quitoes and  the  strong  rapacious  animals  would  have 
rendered  human  life  an  impossibility.  If  Nature  were 
hostile  to  life,  this  planet  would  not  have  progressed 
from  its  original  state  of  non-life  to  this  prodigious 
multiplication  of  life. 

A  problem  cannot   be  correctly  or  completely  solved 
until  all  the  facts  are  considered.     Science  cannot  cor- 
rectly or  fully  solve  the  problems  of  Nature  until  all  the 
gt   nature,    phyBical,    spiritual,   and    psychical,   are 
considered . 

Physical  science,  throui  houl   its  entire  investigations, 
strangely  Overlooks  the  most  marvelous  fact  of  Nature, — 
namely,   the  omnipresence  of    intelligence.     This   over- 
sight includes  the  individualized  intell,  •. ,  ]|  as 
eral  intelligence  of  Nature, 
e  is,  therefore,  a                  hich  enjoys  a  broader 
acquaintance  with  Nature  than  physical  science,  and  a 
religion    which    enjoys    a    broader    acquaintance    with 
•    than   that   gained    by    intuition. 

I'        |  i--         Impossible  to  teach  the  spiritual  facts 
of   Nature  by   intuition  or  by   faith  as   it   would   ''■  ■ 
teach  mathematics  by  intuition  or  faith.     The  practical 
and   rational  mind  of  modern   humanity,   is   trained   to 


believe  what  it  perceives  through  its  five  physical 
senses,  and  has  encountered  many  perplexities  in  its 
attempts  to  follow  and  assimilate  a  poetic  and  sym- 
bolical religion  of  a  remote  time,  people,  language, 
and  development. 

Most  of  our  ideas  concerning  religion  are  opinions 
and  beliefs.  Opinions  and  beliefs  come  to  us  easily. 
Actual  knowledge  comes  to  us  as  the  result  of  labor 
and  personal  effort.  A  mere  opinion  or  belief  may  rest 
upon  very  slight  evidence  or  on  none  at  all. 

With  the  most  of  us  at  the  present  time  our  actual 
knowledge  concerning  physical  Nature  is  much  more 
complete  than  our  actual  knowledge  concerning  spiritual 
Nature.  Hence,  the  importance  of  gaining  scientific 
knowledge  of  the  spiritual  facts  of  Nature. 

The  above  statements  are  mainly  extracts  from  the 
"Harmonic  Series"  which  explains  a  science  much 
broader  and  a  religion  more  scientific  than  that  usually 
taught  and  explains  evolution  from  a  much  higher 
standpoint  than  that  of  the  purely  physical  scientist. 

Mineral  Las  Dos  Estrellas.  A  Reader. 

Michoacan,  Mexico. 


The  Prospector's  Candid  Opinion 

The  Editor: 

Sir — Referring  to  your  get-together  spirit,  which 
you  speak  of  in  your  issue  of  July  8,  if  it  is  your  wish 
to  let  the  prospector  in  and  help  carry  up  the  rear.  I 
will  say  that  if  the  Editor  and  a  dozen  more  combined 
will  send  me  an  armful  of  questions  written  in  good 
old  U.  S.  A.  language.  I  will  try  and  give  them  some 
"dope"  on  hunting  orebodies  and  prospecting,  after 
following  the  work  twenty-seven  years  from  the  Dark 
Continent  to  the  Arctic  and  back.  I  might  be  able  to 
help  some. 

The  articles  I  read  in  most  cases  sound  like  ancient 
history — same  old  warp.  We  prospectors,  whose  teach- 
ers have  been  the  burros,  hills,  and  rocks,  have  a  very 
limited  amount  of  the  English  words  to  juggle  with. 
Don't  think  we  do  not  value  mining  engineers.  No  sir. 
We've  got  to  have  them.  To  the  ones  that  fight  snow- 
balls in  winter  and  mosquitoes  in  summer,  building 
railroads  to  reach  the  mining  countries;  to  the  ones 
that  show  us  how  to  sink  shafts  7,000  and  8,000  ft. 
deep,  fighting  heat,  water,  and  caving  ground;  the  ones 
that  put  dredges  in  distant  places  and  drag  lines  on 
the  ocean  bottom  to  get  the  metal  that  makes  a  golden 
noise  in  your  pocket;  these  are  the  engineers  we  doff 
our  hats  to.  If  we  did  not  have  men  to  figure  ways 
and  means  to  mill  and  smelt  our  rock  we  would  never 
get  a  fair  shot  at  the  values  in  the  ore.  Also  to  the 
engineers  that  will  put  hobbles  on  the  great  Colorado 
River,  that  will  give  us  cheap  electric  power  to  work 
our  low-grade  ores  in  the  Southwest.  These  are  the 
ones  that  build  up  and  do  not  destroy  the  hardest  game. 
hut  the  most  profitable  mining  and  prospecting.  Yea 
sir.  These  men  are  always  welcome  to  our  bean  pot. 
take  these  mine  il. ii  tors,  crooked  mine  stock  sur- 
and  these  black  iack  mine  promoters:  it  is  be- 
of  their  activities  that  the  advance  guard — the 
prospector     is  disappearing. 

I  don't  blame  Borne  of  the  public  that  believe  old 
Mark  Twain  when  he  said  the  definition  of  a  prospect 
hole  in  the  ground  with  a  damn  liar  standing  on 
the  dump.  E.  B.  Foster. 

Kingman.  Ariz. 
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An  Illustrated  History  of  Mining  and  Metallurgy— II* 

Methods  of  Pumping  Said  to  Have  Been  First  Developed  When  Romans  Conquered 
Carthage — This  Period  Also  Marks  First  Reference  to  Contract  Work — Pliny- 
Wrote  Fully  Concerning  Methods  of  Mining  Gold  in  First  Century 

By  H.  H.  Manchester 

GREEK  RELICS  of  copper,  gold,  and  silver  may 
be   traced   back   to    the    prehistoric   period,   but 
illustrations  and   accounts   of  actual  mining  do 
not  begin  until  a  later  date. 

One  of  the  earliest  and  certainly  one  of  the  most 
interesting  Greek  pictures  of  mining  is  a  scene  in 
colors  on  an  archaic  Corinthian  pinax.  which  may  be 
dated  about  600  B.C.  This  depicts  an  excavation 
about  eight  feet  in  depth  and  about  the  same  in  width. 
A  miner  is  attacking  one  side  with  a  pickaxe,  while 
a  boy  is  gathering  up  the  lumps  dislodged  and  handing 
them  to  a  woman  who  is  kneeling  over  the  top  of  the 
excavation.  This  may  well  portray  mining  by  a  family 
at  a  time  when  the  mines  in  Greece  were  still  so  un- 
developed as  to  require  only  the  simplest  operations. 
One  noteworthy  detail  is  a  good-sized  lamp  which  is 
hung  above  the  working  place  and  furnishes  light  in 
addition  to  that  from  the  opening  to  the  sky. 

In  the  early  period,  the  mines  which  are  mentioned 
are  described  as  exceedingly  rich,  but  probably  only 
the  most  readily  extracted  richer  ore  was  taken  out. 
Herodotus,  who  wrote  about  500  B.  C,  stated  that  in 


Supports  in  a  gallery  in  Laurion. 

Siphnos,  "there  were  mines  of  gold  and  silver  of  so 
rich  a  yield,  that  from  a  tenth  of  the  ores,  the  Siphnians 
furnished  out  a  treasury  at  Delphi,  which  was  on  a 
par  with  the  grandest  there.  What  the  mines  yielded 
was  divided  year  by  year  among  the  citizens." 

Xenophon  wrote  that  the  mines  of  Laurion  had  been 
worked  from  time  immemorial.  In  a  treatise  on  the 
revenues,  he  discloses  several  facts  as  to  the  method  of 
working  mines  which  are  of  interest.  "It  is  an  old 
story,"  he  declares,  "how  formerly  Nicias  owned  a 
thousand  men  in  the  silver  mines,  whom  he  let  out  to 
Sosias,  a  Thracian.  Sosias  was  to  pay  him  a  net  obol 
(3c.)  a  day,  without  charge  or  deduction  for  every 
slave  of  the  thousand,  and  keep  up  that  number  con- 
tinuously. So  also  Hipponicus  let  out  600  slaves  which 
brought  him  a  net  mina  ($20)  a  day."  Thus  it  appears 
that  from  a  very  early  period  the  mines  at  Laurion  were 
worked  by  slave  labor. 

Modern  excavations  at  Laurion  have  revealed  nar- 
row galleries  winding  into  chambers  which  are  in  part 
supported  by  pillars   of  stone  which   has   either  been 


An  ancient  Greek  miner  and  his  ax-like  pick- 
left  standing  or  put  together  for  the  purpose.    A  small, 
partly    destroyed    furnace    has    also    been    discovered, 
which,   it   is   thought,   was   used  in  freeing  the   silver 
from  the  lead. 

Much  richer  than  the  mines  of  Laurion  were  those 
of  Spain.  According  to  Diodorus  Siculus,  the  Pyrenees 
Mountains  were  so  called  because  at  one  time  in  the 
distant  past  they  had  taken  fire,  and  continued  burning 
for  a  long  time.  This  had  melted  so  much  silver  that 
the  metal  had  flowed  down  in  streams.  Since  the  use 
of  this  was  unknown  to  the  inhabitants,  the  Phoenicians 
had  obtained  it  for  mere  trifles,  and  after  loading  their 
ships  as  full  as  possible,  they  had  even  cut  the  lead 
weights  from  their  anchors  and  substituted  silver. 

At  first  anybody  might  collect  the  precious  metals, 
and  even  common  laborers  in  silver  mines  earned  good 
wages. 

After  the  Carthaginians  conquered  the  country,  they 
made  a  search  for  the  precious  ores,  and  opened  up  so 
many  mines  that  but  few  new  ones  were  discovered 
afterward.    It  was  the  silver  and  gold  from  these  mines 


•The  second  of  a  series  of  articles,  the  first  of  which  appeared 
in  the  Sept.  2  issue. 


A  primitive  Greek  mine.   From  an  archaic  Corinthian 
plate.    Note  the  lamp 
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The  Gret  k  stack  furnace  with  a  kettle  or  crucible  on  top. 

which    they    used    to    pay   the    mercenary   troops    that 
formed  so  large  a  part  of  the  Carthaginian  armies. 

When  the  Romans  conquered  Carthage  and  took 
possession  of  Spain  they  developed  the  slave  and  con- 
tract system  of  working  the  mines.  The  slaves  followed 
the  veins  from  where  they  cropped  out  at  the  surface 
far  into  the  mountains.  By  this  time  mining  engineer- 
ing was  beginning  to  be  developed.  This  is  illustrated 
by  Diodorus'  description  of  their  method  of  overcom- 


The  stark  furnaa    in  a  statue  maker's  place.   Note  the 
workmen  behind  the  furnace  blowing  the  bellows. 

ing  underground  streams:  "Sometimes  at  a  great 
depth  under  the  ground  they  meet  with  rivers,  but  by 
art  check  the  violence  of  their  currenl  ;  for  by  cutting 
trenches  under  the  ground  they  divert  the  stream 
.     .  and  skilfully  pump  out  the  flood  with  machines 

called  Egyptian  screws,  invented  by  Archimedes,  the 
Syracusan,  when  he  was  in  Egypt.  .  .  .  For  this 
engine  is  so  ingeniously  contrived  that  a  vast  quantity 
"f  water   is   cast    nut   with   little   labor,   and  the  whole 


flux  thrown  up  from  the  very  bottom  of  the  mine  to  the 
surface  of  the  earth." 

As  under  the  earlier  rulers,  the  slaves  seem  to  have 
been  worked  in  the  mines  without  mercy  and  until  they 
died  at  their  tasks. 

In  Spain,  likewise,  according  to  Diodorus,  was  found 
tin.  It  was  common  above  Lusitania,  in  the  islands 
opposite  Iberia,  and  much  was  also  transported  from 
Britain  into  Gaul,  the  merchants  carrying  it  on  horse- 
back to  Marseilles. 


A  Greek  smelting  furnace.    Reconstructed  from  remains 
in   Laur ion. 

By  30  A.D.,  according  to  Strabo,  the  mines  of 
Laurion  were  exhausted,  bill  the  workmen  were  still 
obtaining  silver  there  by  committing  the  old  refuse 
and  BCoria  to  the  furnace,  for  the  former  laborers  had 
r.uiied  on  the  process  very  unskilfully. 

By  the  first  centur}  A.I),  mining  engineering  had 
become  a  very  practical  science  among  the  Romans. 
Pliny,  the  Roman  scientist,  gives  a  description  of  the 
methods  of  mining  gold  then  employed,  and  although  it 
is  too  long  to  be  quoted,  the  most  important  points  must 
be  noted.  Gold  was  then  procured  in  three  ways,  the 
Tin   a'  itir.  Frnni  -'iii;h    first  of  which,  Pliny  considers,  was  in  the  form  of  dust 
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found  in  running  streams,  such  as  the  Tagus  in  Spain, 
the  Padus  in  Italy,  and  the  Hebrus  in  Thrace.  The 
second  method  was  by  sinking  shafts.  The  persons 
in  search  of  gold  looked  for  indications  on  the  surface. 
When  found  they  washed  this  earth,  or  segutilum,  as 
it  was  called,  and  from  the  results  conjectured  the 
richness  of  the  vein.  Sometimes  the  gold  was  found  on 
the  surface,  as  when  in  the  reign  of  Nero  such  a  vein 
was  discovered  in  Dalmatia  which  yielded  50  lb.  of  gold 
a  day.    But  the  prospectors  were  seldom  so  lucky. 


A  Roman  subterranean  machine  cutting  out  rock. 

The  gold  ore  mined  by  means  of  shafts  was  known 
as  "canalicium."  In  the  galleries  the  earth  was  kept 
from  falling  by  wooden  pillars.  The  method  of  obtain- 
ing silver  and  gold  from  the  ore  is  described  by  Pliny 


Roman  machines  for  removing  water  from  mines.  From 
remains  in  Spain. 

as  follows:  "The  material  extracted  is  first  broken 
up  and  then  washed.  After  this  it  is  subjected  to  the 
action  of  fire,  and  then  ground  to  a  fine  powder. 
.  .  .  The  silver  which  becomes  disengaged  in  the 
furnace  is  given  the  name  of  sudor.  ...  In  the 
case  of  gold  the  scoria  is  broken  up  a  second  time  and 
melted  over  again.  The  crucibles  used  for  this  purpose 
are  made  of  white  earth  similar  to  potter's  clay,  there 


being  no  other  sub- 
stance capable  of 
withstanding  the 
strong  draft,  the  ac- 
tion of  the  fire,  and 
the  intense  heat  of 
the  molten  metal." 

The  third  method 
involved  the  actual 
tearing  down  of  a 
mountain,  and  Pliny 
says  surpassed  the 
labors  of  the 
giants.  Galleries 
were  driven  to  great 
distances,  and  moun- 
tains were  hollowed 
out  by  the  light  of 
torches,  the  duration 
of  which  set  the 
hours  for  work,  the 
workmen  never  see- 
ing the  light  of  day 
for  months  at  a  time. 
Occasion  ally  the 
earth  caved  in  and 
crushed  the  work- 
men, for  which  rea- 
son arches  were  left 
at  intervals  to  sup- 
port the  mountain 
above,     says     Pliny. 

Sometimes  bar- 
riers of  quartz  were  encountered,  which  were  broken  up 
by  fire  and  vinegar,  or  more  often,  as  this  filled  the 
galleries  with  smoke,  by  means  of  bruising  machines 
shod  with  pieces  of  iron  weighing  150  lb.  each.  The 
fragments  were  passed  out  by  long  lines  of  workmen, 
each  handing  pieces  on  to  his  neighbor  in  the  dark. 
Where  the  quartz  appeared  too  thick,  the  miners  traced 
along  the  side  of  it  and  flanked  it. 

Even  more  obstinate  than  the  quartz  was  considered 
the  potter's  clay  mixed  with  gravel,  which  was  called 
"gangadia."  When  the  excavating  was  completed  the 
workers  cut  away  the  wooden  pillars,  beginning  with 
the  inmost,  which  supported  the  roof,  until  the  moun- 
tain at  length  caved  in,  hurling  its  debris  to  a  distance 
with  a  crash,  which  Pliny  says  it  is  impossible  for  the 
imagination  to  conceive. 

Washing  the   debris  for  the  gold   required   fully   as 


. 

.^HoB 

<|K^UHM^3&ta^f 

i  ' .  "^M^E^^AlI. 

*m 

«  VI 

A^pK 

mm  pflt 

^kST^' 

ppr' 

Rude    ladders    cut    from    tree 

trunks.      From    remains    in    a 

Phoenician  mine  in  Spain. 


A  stamped  silver  ingot. 
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much  labor  and  greater  expense.  Streams  were  con- 
ducted from  still  more  elevated  heights,  at  a  distance  in 
many  cases  of  100  miles.  The  fall  was  kept  steep  in 
order  to  preserve  the  power  of  the  flow.  Sometimes 
valleys  had  to  be  crossed  by  aqueducts,  or  obstinate 
rocks  hewed  away  to  make  room  for  troughs  of  wood. 
In  places  this  had  to  be  done  by  workmen  suspended 
with  ropes.  Care  had  to  be  taken  to  carry  the  water 
only  over  beds  of  quartz  or  pebbles  to  avoid  mud. 

At  the  head  of  the  fall  at  the  very  brow  of  the 
mountain  reservoirs  were  constructed  about  200  ft. 
square    and    10    ft.    deep.      Usually    five    sluices    3    ft. 


square  were  added,  down  which,  as  soon  as  the  flood 
gates  were  opened,  the  water  would  rush  in  torrents. 
Below,  on  the  level  ground,  trenches  were  built  to  carry 
the  water.  In  them  was  placed  ulex,  a  plant  somewhat 
like  rosemary,  rough  and  prickly,  for  arresting  any 
piece  of  gold  that  might  be  carried  along.  Thus  the 
water  in  the  reservoir  was  made  to  wash  the  debris 
of  the  mountain  and  leave  the  gold  in  the  trenches. 
Pliny  declared  that  so  many  hills  were  thus  washed 
away  and  carried  to  the  sea  that  the  shores  of  Spain 
were   noticeably   extended. 

To  be  continued. 


A  gold  ingot   with    various  stamps 


Cyanidation  of  Coarse  and 
Fine  Concentrates 

By  Charles  Flury 

My  experiences  in  the  treatment  of  mixed  gold-silver 
concentrates  resulting  from  a  Wilfley-table  and  canvas- 
concentration  plant  may  be  of  interest  to  others.  An 
attempt  to  leach  unconcentrated  slime  and  sand,  prior 
to  the  installation  of  the  concentration  plant,  gave 
unsatisfactory  results.  The  slime  agglomerated,  and 
the  solution  could  not  penetrate;  consequently  the 
extraction  was  poor.  The  canvas  concentrate  behaved 
differently.  A  lump,  when  immersed  in  water,  disinte- 
grates readily  and  forms  a  pulp.  During  concentration 
a  large  amount  of  clay  that  would  act  as  a  binder  is 
removed.     Successful  percolation   is  then  possible. 

The  sand  concentrate  is  produced  at  the  rate  of  fifty 
metric  tons  per  day;  it  averages  $23  per  ton.  The 
screen  analysis  is  as  follows: 


+  1.00  mm. 
.+ 0.50  mm. 


99  93  $21  00 

The  slime  concentrate  contains  approximately  one 
part  of  sulphides  to  three  parts  of  gangue.  An  average 
of  four  metric   tons   is   produced  per  day.   assaying  $37 

per  ton.     The  screen  analysis  of  this  is  as  follows: 
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twenty-four  hours,  then  sampled  and  weighed  and 
shipped  to  the  storage  room.  There  it  is  mixed  with 
the  gand  concentrate  A  second  mixing  takes  place 
during  shipment  to  the  leaching  plant;  a  third  during 
ixty-three  meti  tons,  with 
about   Ave  •  '      mvaa  concent]  rent. 

..  value  per  ton  of  the  mixture  is  $24    Screen 

analysis  of  1 


Per  Cent 

Metric  T. 

8.72 

$20  50 

21    48 

24   25 

6.63 

24  30 

24    12 

22  00 

39  05 

25  75 

+  1.00  mm.. 
+  0  50  mm... . 

+  0.25  mm 

+  0.  10  mm.. 
—  0.  10  mm.. 

Total  n ml  averagi  100  00  $24  00 

Cyanidation  is  now  applied  in  the  following  manner: 
During  charging,  1.74  kg.  of  lime  per  metric  ton  of 
concentrate  is  mixed  with  the  pulp,  giving  a  protective 
alkalinity  of  0.03  per  cent  (CaO).  While  eight  tons  of 
working  solution  (0.03  per  cent  CaO  and  0.20  per  cent 
KCN)  is  being  pumped  into  the  vat,  40  kg.  of  potassium 
cyanide  is  added,  bringing  the  working  strength  up  to 
0.7  per  cent  (KCN).  Contact  is  maintained  for  twenty- 
four  hours. 

After  percolation,  the  ordinary  working  solution  is 
used  for  three  days.  On  the  fifth  day  the  charge  is 
transferred  into  another  vat.  The  whole  treatment 
cycle  consists  of  six  transfers.  The  total  time  of  treat- 
ment is  twenty-four  days.  After  each  transfer,  the  first 
solution  applied  is  strengthened  by  the  addition  of  3  kg. 
of  cyanide.  Before  discharging  the  residues,  three  tons 
of  water  is  added. 

The  characteristic  features  of  this  treatment  are  the 
number  of  transfers  and  the  relatively  strong  solutions 
applied.  The  residues  average  $2.90  per  ton,  the  screen- 
ing analysis  of  these  being  as  follows: 
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When  the  concentrates  are  mixed  in  the  proper  pro- 
portions,  a  good  leaching  product  may  be  obtained;  but 
necessary  to  adjust  the  output  of  the  sand-concen- 
tration plan!  in  the  proper  ratio  to  thai  of  the  slime 

tallies. 
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Ferric  Salts  as  Solvents  in  the  Leaching 
of  Roasted  Copper  Ores 

Their  Use,  Heretofore  Objectionable  Because  Basic  Iron  Salts  Clogged  the  Tanks  and 
Filters,  Now  Made  Possible  by  the  Removal  of  Colloidal  Matter  by  a  Dorr  Bowl-Classifier 
or  Hydro-Separator — Regeneration  of  Solvent  a  Necessity  for  Economical  Operation 

By  Percy  R.  Middleton 


IN  A  PREVIOUS  ARTICLE  I  gave  an  account  of 
roasting  experiments  on  a  semi-oxidized  copper  ore.1 
These  experiments  showed  that  it  is  possible  to 
roast  either  a  sulphide  or  semi-oxidized  ore  and  produce 
a  calcine  containing  a  large  percentage  of  the  copper 
content  in  the  form  of  either  acid-  or  water-soluble 
salts,  the  percentage  of  the  latter  being  governed  by 
the  amount  of  sulphur  in  the  original  ore.  In  places 
where  cheap  power  is  available,  the  leaching  of  calcine 
with  sulphuric  acid,  and  the  electrolysis  of  the  leach 
solutions  with  the  regeneration  of  acid,  would  prob- 
ably be  the  most  advantageous  method  of  treatment. 
When  the  character  of  the  original  ore  is  such  that  a 
calcine  may  be  produced  in  which  the  greater  part  of 
the  copper  is  in  the  water-soluble  form,  sulphuric-acid 
leaching  may  be  applied,  together  with  precipitation 
on  scrap  or  sponge  iron.  However,  in  some  cases  the 
acid  consumption  may  be  so  high  that  unless  it  is  pos- 
sible to  use  electro-deposition,  the  cost  of  the  solvent 
would  make  the  process  too  expensive  for  commercial 
operation.  As  cheap  power  is  available  in  few  places, 
the  acid  consumption  is  one  of  the  most  important 
factors  in  the  treatment  of  calcine  with  sulphuric  acid, 
and  may  mean  either  the  success  or  failure  of  the 
process.  In  view  of  this  fact,  I  think  that  the  use  of 
solvents  other  than  sulphuric  acid  should  offer  great 
possibilities. 

Numerous  processes  have  been  suggested  for  the 
leaching  of  copper  ores,  the  principal  variation  being  in 
the  solvent  employed.  The  leaching  of  oxidized  ores 
by  sulphuric  acid,  together  with  the  electrolysis  of  the 
leach  solutions,  is  in  successful  operation  at  both  Ajo 
and  Chuquicamata,  ammonia  leaching  is  giving  satis- 
factory results  on  sand  tailing  at  Kennecott  and 
Calumet  &  Hecla,  the  roasting  and  leaching  of  low-grade 
material  is  being  successfully  carried  out  at  the  tail- 
ing treatment  plant  of  the  Anaconda  company,  and 
heap  leaching,  in  which  the  principal  solvent  is  ferric 
sulphate,  is  still  in  use  at  Rio  Tinto.  With  the  excep- 
tion of  a  few  instances  in  which  chloridizing  roasting 
is  employed,  all  other  processes  have  been  abandoned. 

New  Machinery  Eliminates  Old  Difficulties 

On  reading  the  available  literature  on  the  older 
processes  of  copper  leaching,  it  seems  that  failure  was 
due  principally  to  two  causes — namely,  mechanical  diffi- 
culties in  handling  both  pulp  and  solutions,  and  the 
presence  of  sulphide  or  insoluble  copper  in  the  ore.  In 
view  of  the  progress  that  has  been  made  in  the  design 
of  leaching  apparatus  and  accessories,  it  is  reasonable 
to  suppose  that  a  great  many  of  the  mechanical  diffi- 
culties could  be  eliminated  by  the  use  of  modern  appli- 
ances. In  support  of  this  statement  I  call  attention  to 
the  development  of  the  cyanide  process  of  gold  extrac- 
tion, in  which  modern  apparatus  has  made  possible  the 
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profitable  treatment  of  ores  that  were  regarded,  a  few 
years  ago,  as  not  amenable  to  the  process.  As  the 
second  great  trouble  was  the  presence  of  sulphide  or 
insoluble  copper  in  the  ore,  no  great  difficulty  should  be 
experienced  in  the  application  of  some  of  these  older 
processes,  under  modern  conditions,  to  a  calcine  contain- 
ing from  70  to  85  per  cent  of  the  copper  content  in 
the  form  of  the  sulphate,  and  the  remainder  as  oxide  of 
copper. 

The  early  followers  of  sulphuric-acid  leaching  have 
seen  the  realization  of  their  dreams  in  three  large 
plants  that  were  placed  in  operation  after  experimental 
work  had  shown  that  the  difficulties  experienced  by 
earlier  operators  could  be  overcome  successfully.  In 
few  cases  has  a  process  been  satisfactory  in  its  original 
form,  and  it  is  usually  necessary  to  make  many  modifica- 
tions before  the  desired  results  are  obtained.  It  is  the 
object  of  this  article  to  show  the  possibilities  of  the 
ferric  salts  as  solvents  in  the  leaching  of  the  product 
from  a  sulphatizing  roast. 

The  Chemistry  of  Reactions  With  Ferric  Salts 
Before  taking  up  the  practical  side  I  will  deal  with 
the  chemical  reactions  which  take  place  between  the 
sulphates  and  chlorides  of  iron  and  the  oxides  of  copper. 
Ferric  Sulphate  and  Cupric  Oxide. — The  only  way 
ferric  sulphate  can  dissolve  cupric  oxide  is  by  an  ex- 
change of  S04  for  the  oxygen  combined  with  the  copper. 
If  ferric  sulphate  loses  all  its  SO,  the  equation  will  be 
as  follows: 

(1).    3CuO+Fe2(SO,)3=3CuS04  +  FeX)3 
or   (2).    3CuO-j-Fe!(SO<)3  +  3H20 

=  3CuS04  +  2Fe(OH)3 
If  a  partial  exchange  takes  place,  it  may  be  repre- 
sented as  follows: 

(3).    2Cu0  4-Fea(S01)J=2CuS04  +  Fe.O,-SO. 
or  (4).     CuO+Fe2(S04)3  =   CuSO,+ FeX>3.2s63 

The  ferric  oxide  formed  in  equation  (1)  may  react 
with  ferric  sulphate  as  follows : 

(5).    2Fe203  +    Fe2(SO.)3=3Fe203.S03 
or    (6).      Fe20,+2Fe2(S01),  =  3Fe20J.2S03 

Ferric  Sulphate  and  Cuprous  Oxide. — To  dissolve 
cuprous  oxide,  ferric  sulphate  must  first  oxidize  it  as 
follows : 

(7).  Cu20  +  Fe2(SO,)3  =  CuO  -f  CuSO,  +  2FeS04 
Then  the  cupric  oxide  formed  will  be  dissolved  by 
an  excess  of  ferric  sulphate  or  by  the  ferrous  sulphate 
formed  in  the  above  reaction  in  accordance  with  equa- 
tion (9).  In  the  presence  of  sulphuric  acid,  ferric  sul- 
phate has  the  following  action  on  cuprous  oxide: 
(8).    Cu20  +  Fe,(SO,)3  +  H,SO( 

=  2CuSO(  +  2FeSO,  +  H20 
Ferrous  Sulphate  and  Cupric  Oxide. — The   reaction 
between  these  two  salts  may  be  expressed  as  follows : 
(9).    CuO  +  FeS04  =  FeO  +  CuS04 
Ferrous  Sulphate  and  Cuprous  Oxide. — No  reaction. 
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Ferric  Chloride  and  Cupric  Oxide. — Ferric  chloride 
dissolves  cupric  oxide  in  accordance  with  the  following 
equation : 

(10).   3CuO+2FeCl3=3CuClJ  +  FeJ0:! 
or   (11).    3CuO  +  2FeCl,  +  3H20 

=  3CuCl, +  2Fe(OH)> 

Ferrous   Chloride   and  Cupric   Oxide. — The   reaction 
between  these  salts  is  as  follows: 
(12).   3CuO  -f-  2FeCl,  +  3H,0 

=  CuCl,  +  Cu,Cl,  +  2Fe(OH)a 

The  cuprous  chloride  formed  in  the  above  reaction, 
being  insoluble  in  water,  will  be  precipitated  unless  an 
excess  of  metal  chlorides  is  present. 

Though  the  above  equations  represent  the  actual  dis- 
solving of  the  copper  compound,  numerous  basic  salts 
of  iron  are  also  formed,  depending  on  the  conditions 
under  which  the  reactions  take  place.  The  formation  of 
these  basic  salts  and  also  the  precipitation  of  the  iron 
oxides  has  been  a  great  difficulty  in  the  application  of 
leaching  methods  in  which  iron  salts  are  used  as 
solvents.  The  general  practice  was  to  leach  by  percola- 
tion, and  the  colloidal  iron  oxides,  together  with  the 
basic  salts,  clogged  the  charge  and  made  both  leaching 
and  washing  almost  impossible;  however,  this  difficulty 
may  be  eliminated  by  making  a  separation  of  the  col- 
loidal matter  in  either  a  Dorr  bowl-classifier  or  a  hydro- 
separator.  Owing  to  the  small  percentage  of  colloids,  it 
is  possible  to  treat  this  material  by  either  filter  press- 
ing or  a  standard  vacuum  filter,  without  greatly  in- 
creasing the  total  cost  per  ton  of  original  ore.  This 
method  of  treatment  is  now  standard  practice  in  several 
cyanide  plants,  and  results  are  most  satisfactory. 

Possibilities  of  Regeneration  of  Solvent  Attractive 

One  of  the  mos*  important  requirements  of  any  leach- 
ing process  is  the  regeneration  of  the  solvent  or  at 
least  the  production  of  a  base  from  which  the  solvent 
can  be  cheaply  produced.  The  use  of  soluble  iron  salts 
as  lixiviants,  in  conjunction  with  precipitation  on  iron, 
offers  great  possibilities  in  this  direction.  The  precip- 
itation of  copper  from  sulphate  solutions  by  iron  is  in 
accordance  with  the  equation  CuSO,  -\-  Fe  =  FeSO, 
-4-  Cu.  The  neutral  solution  of  ferrous  sulphate  pro- 
duced in  this  reaction  may  be  oxidized  to  ferric  sulphate 
as  follows:  4FeSO,  +  0,  =  Fe^SO.),  -f  FeA-SO,. 
In  this  operation  50  per  cent  of  the  iron  is  precipitated 
as  a  basic  salt.  If  the  solution  is  made  acid  before 
oxidation,  this  basic  salt  is  not  formed  and  the  reaction 
may  be  represented:  2FeSO.  -f  H,SO,  -f  0  = 
Fe,(SO.)3  +  H,0. 

The  addition  of  acid  to  the  solution  before  oxidation 
makes  the  process  virtually  one  of  acid  leaching,  how- 
ever. The  above  equation  calls  for  only  0.245  lb.  of 
sulphuric  acid  per  pound  of  ferric  sulphate  produced, 
and  as  one  pound  of  copper,  in  the  form  of  copper  oxide, 
consumes  2.1  lb.  of  ferric  sulphate,  the  acid  required 
in  the  process  is  equal  to  0.51  l  lb.  of  sulphuric  acid  per 
pound  of  copper  dissolved.  This  is  much  below  the  aver- 
onsumptiorj  in  straight  acid  leaching.  In  treating 
calcine  from  a  sulphatizing  roast,  the  loss  of  Iron  in 
the  oxidation  of  the  neutral  solution  from  iron  precip- 
itation would  not  he  of  any  consequence,  because  the 
■  can  be  regulated  to  produce  a  calcine  containing 
sufficient  ferrou  sulphate  to  compensate  this  loss  of 
iron. 

Efforts  to  oxidize  feiTOUI  BUlphatC  In  blowing  hot 
air  through  the  solution  have  not  been  very  successful, 
but  after  numerous  experiments  I  found  that   satisfac- 


tory results  can  be  obtained  by  introducing  the  air  into 
the  solution  in  tanks  fitted  with  porous  bottoms  similar 
in  construction  to  the  porous  bricks  sometimes  used  in 
the  Callow  flotation  machine. 

Extensive  experiments  with  ferric  sulphate  were  con- 
ducted at  Cananea1  on  an  ore  containing  both  sulphide 
and  oxide.  A  96  per  cent  extraction  was  made  on  a 
ten-ton  lot  of  Cobre  Grande  ore  containing  3  per  cent 
copper.  It  was  found  that  ferric  sulphate  made  a 
practically  complete  extraction  of  the  oxide  and  car- 
bonate of  copper,  but  the  action  on  the  sulphide  was 
slow.  The  principal  difficulty  encountered  was  the  re- 
generation of  the  solvent.  Experiments  along  the  lines 
of  the  Siemens-Halske  process,  in  which  the  solvent  is 
ferric  sulphate,  were  conducted  at  Ray,  Arizona.'  One 
ton  of  2.5  per  cent  copper  ore  was  treated  and  showed 
an  extraction  of  80  per  cent. 

Experiments  with  Ferric  Chloride 

Ferric  chloride  is  the  most  active  solvent  of  the  iron 
salts,  and  has  been  the  subject  of  considerable  experi- 
mentation, but  the  precipitation  of  ferric  hydrate,  as 
shown  in  equation  (11),  has  caused  considerable  trouble 
in  the  leaching  operation.  The  regeneration  of  ferric 
chloride  from  spent  solutions  can  be  effected  readily  by 
chlorine:  FeCl,  +  CI  =  FeCl1,  0.218  lb.  of  chlorine 
being  required  to  produce  1  lb.  of  ferric  chloride.  In 
the  dissolving  of  cupric  oxide  in  accordance  with  equa- 
tion (11),  1.7  lb.  of  ferric  chloride  is  required  to  dissolve 
1  lb.  of  copper  and  0.37  lb.  of  chlorine  is  required  to 
produce  1.7  lb.  of  ferric  chloride;  in  other  words,  the 
chlorine  required  for  the  regeneration  of  ferric  chloride 
is  equal  to  0.37  lb.  chlorine  per  pound  of  copper.  The 
Nelson  electrolytic  chlorine  cell  is  guaranteed  to  yield 
0.625  lb.  of  chlorine  per  kw.-hr. ;  therefore,  the  power 
requirement  for  the  regeneration  of  ferric  chloride  is 
equal  to  0.59  kw.-hr.  per  pound  of  copper  present  in 
the  ore  as  cupric  oxide. 

Ferric  chloride,  together  with  metallic  iron,  may  be 
produced  by  the  electrolysis  of  a  solution  of  ferrous 
chloride,  according  to  the  following  equation:  3FeCl, 
-(-  electric  current  =  2FeCl,  -f-  Fe.  In  this  reaction 
1  lb.  of  ferric  chloride  and  0.165  lb.  of  metallic  iron 
are  produced  from  1.17  lb.  of  ferrous  chloride.  Operating 
at  100  per  cent  efficiency,  431  ampere-hours  will  yield  1 
lb.  of  iron  and  6.06  lb.  of  ferric  chloride.  Ferric 
chloride  can  also  be  regenerated  by  direct  oxidation  with 
air:  6FeCl,  +  30  =  4FeCl,  +  Fe.O,.  In  this  reaction 
one-third  of  the  iron  is  precipitated  as  ferric  oxide. 

Leaching  with  ferric  chloride  was  tried  out  on  both 
raw  and  roasted  ore  at  Rio  Tinto.'  The  raw  ore  was 
crushed  to  half  inch  and  mixed  with  0.5  per  cent  by 
weight  of  sodium  chloride  and  0.5  per  cent  of  ferrous 
sulphate.  Large  heaps  were  built  and  treated  with 
ferric-chloride  solution.  The  copper  was  precipitate.! 
on  pig  iron  and  the  ferric  chloride  regenerated  in  scrub- 
bing towers  by  chlorine  made  by  heating  ferrous  sul- 
phate and  sodium  chloride.  An  extraction  of  50  per 
cent  was  made  in  four  months  and  80  per  cent  in  two 
years.  Large-scale  experiments  were  conducted  on  an 
oxidized  ore  by  the  Walker  River  Copper  Co.,  at  Yer 
ington,  Nev."  The  ore  was  crushed  to  20  mesh  and 
agitated  for  even  hours  with  B  ferric-chloride  solution, 
in  Dorr  agitators;  the  pulp  was  then  treated  in  tanks 

•W.  I.   An  in..  "Mm«  and  Methods,"  September,  1910. 
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fitted  with  filter  bottoms,  but  percolation  was  slow,  on 
account  of  the  precipitated  ferric  hydrate.  The  solvent 
was  regenerated  by  the  electrolysis  of  the  spent  solu- 
tion from  scrap-iron  precipitation,  and  the  iron  pro- 
duced in  this  operation  was  used  in  the  precipitation  of 
the  copper.  Percolation  tests  on  10  kg.  samples  of  this 
ore  showed  extractions  around  85  per  cent,  with  a  con- 
sumption of  from  8  to  12  lb.  of  ferric  chloride  per  ton 
of  ore.  The  cupric  chloride  formed  by  the  action  of 
ferric  chloride  on  cupric  oxide  is  also  a  solvent  of  both 
sulphide  and  oxide  of  copper,  the  reaction  in  the  latter 
case  being:  CuCL  +  CuO  =  Cu2Cls  +  O.  The  cuprous 
chloride  thus  formed  will  be  precipitated  unless  an  ex- 
cess of  a  metallic  chloride  is  present  in  the  solution. 
The  Hoepfner  process  depends  on  the  above  reaction 
and  was  the  subject  of  experimentation  at  Miami,  Ariz., 
in  the  treatment  of  Keystone  ore." 

The  following  is  a  brief  account  of  the  Miami  experi- 
ments :  The  ore  contained  from  3  to  5  per  cent  copper, 
occurring  as  chrysocolla,  was  crushed  to  2  in.,  and 
treated  in  a  kiln,  wherein  it  was  subjected  to  the  action 
of  reducing  gases  from  a  small  gas  producer.  The 
calcine,  which  contained  some  of  the  copper  in  metallic 
form,  was  treated  with  a  solution  containing  5  per  cent 
copper  as  cupric  chloride,  and  20  per  cent  sodium 
chloride.  The  12-mesh  product  gave  an  extraction  of 
83  per  cent  with  hot  solution,  and  the  60-mesh  product, 
in  the  same  time,  showed  an  extraction  of  99  per  cent, 
the  metallic  copper  being  dissolved  in  accordance  with 
the  equation:  CuCl2  +  Cu  =  Cu2CL.  The  cuprous- 
chloride  solution  produced  was  electrolyzed  in  a  dia- 
phragm cell,  after  being  divided  into  two  streams, 
one  passing  through  the  anode  compartment  and  the 
other  through  the  cathode  compartment.  The  anolyte 
acted  as  a  depolarizer,  cupric  chloride  being  formed  by 
the  chlorine  liberated  at  the  anode.  After  passing 
through  the  cells  the  anolyte  and  catholyte  were  re- 
united and  formed  the  regenerated  solution  for  subse- 
quent leaching.  The  cell  voltage  was  one  volt,  with  a 
current  density  of  from  10  to  12  amperes  per  square 
foot.  One  ton  of  copper  was  produced  in  these  experi- 
ments. 

Proposed  Method  of  Leaching  With 
Sulphate  or  Chloride 

Returning  to  the  original  object  of  this  article,  I  will 
endeavor  to  anticipate  the  results  that  would  be  obtained 
in  leaching  a  calcine  similar  to  that  produced  in  the 
Burro  Mountain  roasting  experiments.'  Consider  the 
analysis  of  this  calcine  as :  Cu,  2.52  per  cent ;  total 
soluble  Cu,  2.39  per  cent ;  and  water-soluble  Cu,  2.02  per 
cent.  Then  80.2  per  cent  of  the  total  copper  content 
is  in  the  form  of  copper  sulphate,  and  14.7  per  cent  in 
the  form  of  copper  oxide.  The  copper  sulphate  being 
readily  soluble  in  water,  all  that  is  required  of  the 
solvent  is  the  dissolving  of  14.7  per  cent  of  the  total 
copper  content,  which  is  7.4  lb.  of  copper  per  ton  of 
ore.  Taking  the  efficiency  of  the  solvent  on  this  oxide 
copper  at  75  per  cent,  the  total  extraction  will  be  91.1 
per  cent.  Experiments  at  Cananea  indicate  that  at  least 
75  per  cent  extraction  may  be  expected  from  cupric 
oxide,  using  ferric  sulphate  as  the  solvent,  and  ferric 
chloride  at  Yerrington,  Nev.,  proved  to  be  an  efficient 
solvent  of  cupric  oxide,  so  that  75  per  cent  may  be  taken 
as  a  conservative  estimate  for  the  extraction  with  this 
salt. 


I  have  drawn  two  flow  sheets  illustrating  the  applica- 
tion of  both  ferric  sulphate  and  ferric  chloride  leaching 
to  the  calcine  resulting  from  a  sulphatizing  roast.  Flow 
sheet  No.  1  shows  the  arrangement  of  the  plant  re- 
quired for  the  ferric-sulphate  process.  The  calcine, 
after  being  agitated  in  two  Dorr  agitators  with  ferric- 
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Flow  sheet  No.  1 

sulphate  solution  regenerated  from  spent  precipitation 
liquors,  passes  to  a  Dorr  classifier,  where  a  separation 
of  sand  and  slime  is  made.  The  sand  is  treated  in  a 
three-deck  washing  classifier,  and  the  slime  is  washed 
in  a  series  of  counter-current  decantation  Dorr  thick- 
eners. The  pregnant  solution  is  treated  with  scrap  iron 
for  the  recovery  of  copper,  and  the  resulting  solution 
is  regenerated  in  an  oxidizer  by  means  of  hot  air,  and 


Cement  copper  ¥      I      1 T    ^        T 


Door  thickener 


*W.  L.  Austin  :  "Mines  and  Methods."  Novembe 
•E.  &  M.  J.-P.,  April  15,  1922,  p.  629. 


Flow  sheet  No.  2 

is  returned  to  the  agitators  and  classifier.  With  the 
exception  of  the  oxidizer,  the  whole  of  the  equipment 
is  standard  and  of  proved  efficiency. 

Flow  sheet  No.  2  illustrates  the  application  of  ferric- 
chloride  leaching.  This  flow  sheet  makes  provision  for 
the  removal  of  the  colloidal  ferric  hydrate,  which  has 
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hitherto  caused  considerable  trouble  in  this  process. 
The  calcine,  after  being  treated  with  ferric-chloride 
solution  in  three  Dorr  agitators,  passes  to  a  Dorr  hydro- 
separator,  making  a  separation  of  the  colloids,  which 
are  thickened  in  a  Dorr  thickener  and  washed  in  a 
filter  press.  The  underflow  from  the  hydro-separator 
goes  to  a  Dorr  classifier,  making  a  separation  of  sand 
and  slime,  the  sand  being  washed  in  a  three-deck  wash- 
ing classifier,  and  the  slime  being  treated  in  a  series  of 
Dorr  thickeners.  The  overflow  from  the  first  of  the 
series  of  thickeners,  after  joining  the  solution  from 
the  colloid  thickener,  is  treated  with  iron  for  the  recov- 
ery of  copper,  and  the  spent  solution,  after  treatment 
with  chlorine  gas  for  the  regeneration  of  ferric  chloride, 
is  returned  to  the  system.  The  only  step  in  this  lay- 
out that  is  not  standard  is  the  regeneration  of  the 
ferric-chloride  solution. 

Method  of  Precipitation  May  Be  Modified 

'A  number  of  modifications  may  be  made  to  these  flow- 
sheets, especially  in  the  precipitation  of  the  copper  and 
the  regeneration  of  the  solvent.  If  cheap  scrap  iron 
is  available,  this  method  of  precipitation  could  be  suc- 
fully  applied.  In  view  of  the  encouraging  results 
that  have  been  obtained  in  the  Southwest  with  the  com- 
mercial production  of  sponge  iron,  it  is  highly  probable 
that  this  precipitant  will,  in  the  near  future,  be  avail- 
able. It  has  long  been  known  that  sponge  iron  can 
be  produced  from  iron  oxides,  but  mechanical  difficul- 
ties have  been  encountered  in  large-scale  production. 

The  present  development  of  an  improved  furnace 
eliminates  the  mechanical  troubles. 

The  regeneration  of  ferric  sulphate,  although  unsatis- 
factory at  Cananea,  can  be  effected  by  hot  air  in  prop- 
erly designed  apparatus.  The  production  of  ferric 
chloride  from  spent  precipitation  liquors  can  be  accom- 
plished by  either  chlorine  or  the  direct  electrolysis  of 
ferrous-chloride  solutions.  The  practicability  of  the 
latter  operation  is  illustrated  in  the  commercial  produc- 
tion of  boiler  tubes  by  the  Eustis  process,  in  which  a 
ferrous-chloride  solution  is  electrolyzed  with  the  re- 
generation of  ferric  chloride. 

Although  it  is  impossible  to  form  an  accurate 
mate  of  the  working  costs  of  the  above  processes,  a 
glance  at  the  flow  sheets  is  sufficient  to  show  that  labor 
can  be  reduced  to  a  minimum  and  the  cost  of  regen- 
erating the  solvent  should  be  less  than  that  of  the  acid 
required  in  leaching  a  similar  ore  with  sulphuric  acid, 
■  where  arid  is  produced  in  the  plant  as  a  by- 
product. 

Radioactive  Minerals  of  Ontario 

A  report  by  II.  V,  Ellsworth  on  the  radioactive 
minerals  of  Ontario  issued  by  the  Canadian  Department 
.,;  v  in  examination  <>f  all  places  where 
such  minerals  occur,  or  are  likely  to  be  found,  showed 
their  presence  in  small  amounts  in  the  majority  of  the 
workings  visited,  extending  from  Parry  Sound  east- 
ward nearly  to  Kingston.  It  tin.  that 
uranium  and  thorium  minerals  are  of  common  occur- 
rence and  widely  distributed  in  the  pre-Cambrian  rocks 
of  this  pari  of  Ontario,  though  usually  presenl  in  very 
small  quantities.  All  the  finds  of  radioactive  minerals 
in  the  province,  with  the  exception  oi  .,iity  on 
•  i-.  •   I ti  in  the  areas  of  pr<  *  ambrian 

■;       ■    the   French   and   Ottawa    rivei       ind   west 

of  a  line  between  Ottawa  and  Kingston. 

Mr.  Ellsworth  notes  that  the  most   Important    radio- 


active minerals  in  Ontario  are  uraninite  and  euxenite- 
polycrase.  They  contain  uranium  or  thorium  or  both, 
and  are  mostly  black  or  brown  and  rather  heavy. 
Uraninite  may  contain  70  to  80  per  cent  uranium  oxide, 
besides  thorium,  lead,  and  rare  earths.  Euxenite  may 
contain  up  to  10  or  15  per  cent  of  uranium  oxide,  with 
large  amounts  of  titanium,  tantalum,  eolumbium  and 
rare  earths.  A  little  thorium  is  usually  present.  Radio- 
active minerals  are  rarely,  if  ever,  seen  on  weathered 
surfaces  and  can  be  found  only  by  opening  up  the  rock. 
The  Ontario  radium-bearing  minerals  are  of  a  different 
type  from  the  carnotite  type  deposits  worked  in  Colo- 
rado, and  are  richer  in  radium. 


Fairy  Tales  of  Mining 
(Metallurgical  Series) 

"What  Happened  When  Jim  Lingered  at  the  River" 
and  "The  Fable  of  Carrie  and  the  Overalls" 

The  following  letter  appeared  in  the  New  York  Herald 
of  Aug.  21.  Emanating,  as  it  does,  from  the  researches 
of  the  Copper  and  Brass  Research  Association,  we  feel 
sure  that  readers  of  the  Engineering  and  Mining 
Journal-Press  will  be  interested: 

To  the  \'ew  York  Herald:  Archie  Rice's  very  interesting 
letter  in  the  New  York  Herald  of  Aug.  16  purports  to  give 
an  account  of  how  the  leaching  process  of  copper  recovery 
was  first  discovered.  So  far  as  the  principles  involved  are 
concerned  Mr.  Rice  is  quite  accurate,  but  he  is  not  entirely 
straight  on  his  facts  concerning  the  lucky  accident  which 
brought  about  the  discovery  by  which  millions  of  pounds  of 
copper  which  formerly  went  to  waste  are  now  recovered 
every  year. 

In  November,  1889,  there  was  a  disastrous  fire  in  the  cop- 
per mines  in  the  Butte  district  of  Montana.  The  heat  from 
this  fire  caused  a  slow  roasting  of  the  copper  sulphide-bear- 
ing minerals,  exactly  as  happens  in  the  first  operation  in  a 
smelter.  The  resulting  sulphate  of  copper  dissolved  in  the 
water  which  was  pumped  into  the  mines  in  large  quantities 
to  extinguish  the  fires.  Reaching  the  surface  this  water 
flowed  across  a  wagon  road  in  a  shallow  stream. 

The  local  junk-dealer,  one  Jim  Ledford,  allowed  his 
wagon  to  stand  for  some  time  in  this  stream.  When  t  e 
drove  home  he  discovered  a  heavy  deposit  of  copper  on  the 
iron  tires  of  his  wagon  wheels.  ■Tim  was  no  metallurgist, 
hut  he  was  keen  enough  to  see  that  he  had  discovered  some- 
thing. He  applied  for  and  obtained  the  right  to  control  the 
entire  water  supply  from  the  mines.  This  he  diverted  into 
a  yard  in  which  he  stacked  huge  piles  of  junk.  By  the  time 
his  contract  ran  out  he  had  cleaned  up  about  $100,000. 
Later  the  handling  of  this  phase  of  recovery  in  the  B 
district   became  a  company  operation. 

Leaching,  as  it  is  called,  simply  involves  the  principle  of 
the  precipitation  Of  copper  in  solution.  There  is  evidence 
that  it  was  practiced  i"  a  crude  way  many  centuries  ago  at 
the    famous    RiO   TintO   mines   in    Spain,   but    the   commercial 

application  of  the  process  in  this  country  only  dates  bi 
Jim  Ledford's  discovery. 

Curiouslj  enough,  another  secondary  proces 
recovery,  Known  as  oil  flotation,  by  which  millions  of  pounds 
,.f  the  metal  are  saved  .very  year,  was  discovered  bj 
dent.  The  wife  of  ■  minei  noticed  that  whenever  she  washed 
her  husband's  overall-  quantities  of  copper  in  minute  grains 
tier  tub  in  the  soap  bubbles.  Engi- 
neers were  quick  to  appreciate  the  significance  of  this,  and 

the   result    i  ill    flotation    plants   which   today   ar- 

ering  huge  quantities  of  copper  from  the  tailini 
waste  sands  of  past  dei  William  a.  Willis, 

Manager  Copper  and  Brass  Research  Asaociatio 

New   York,   AUgUst    19. 


September  9,  1922 


Engineering  and  Mining  Journal-Press 


455 


Antimony  in  Southwestern  Arkansas 

Stibnite  Deposits  in  Sevier  County  Represent  Fillings  in  Fault  Zones  in  Paleozoic  Shale 

and  Sandstone — Mineral  Composition  Suggests  Igneous  Origin — 

Presence  of  Dike  of  Ouachitite  Noted 

By  Graham  John  Mitchell 


THE  MINING  OF  ANTIMONY  in  Sevier  County, 
Ark.,  has  been  carried  on  intermittently  since 
1873.  Stimulated  at  times,  as  during  the  period 
of  high  prices  for  the  metal  in  1906.  when  prospecting 
and  mining  were  carried  on  vigorously,  today  the  in- 
dustry is  dormant. 

The  deposits  which  have  received  the  most  attention 
occupy  a  narrow  belt  of  country  extending  from  the 
May  shaft,  near  Gillham,  southwest  to  the  Otto  and 
Valley  mines,  as  shown  on  the  accompanying  sketch 
map.  This  area  is  composed  of  interbedded  Paleozoic 
sandstone  and  shale  which  have  been  strongly  folded 
and  show  evidence  of  metamorphism.  Erosion  of  the 
steeply  dipping  beds  has  produced  a  topography  charac 
terized  by  even-crested  east-west  ridges  made  up  of  the 
harder  sandstone,  and  the  intervening  valleys  have  been 
developed  in  most  instances  along  the  shale.  Topo- 
graphically, the  country  resembles  parts  of  the  folded 
Appalachians. 

The  following  discussion  is  based  on  a  study  of  the 
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Fig.  1.  Map  showing  situation  of  antimony  properties 

in  Sevier  County,  Ark.     Based  on  De  Queen 

topographic  sheet,  U.  S.  Geological  Survey. 

surface  workings  and  a  reconnaissance  of  the  geology 
of  the  surrounding  region.  Although  the  properties 
were  flooded,  data  bearing  on  the  mineralogy,  structure 
and  mode  of  occurrence  are  obtainable  in  the  excava- 
tions. The  presence  of  igneous  rock  near  by,  not 
previously  noted,  is  a  factor  to  be  considered  in  deter- 
mining the  genesis  of  the  ore. 


Stibnite.  which  is  the  chief  ore  mineral  present,  has 
formed  in  fault  zones  in  Paleozoic  shale  and  sandstone. 
The  veins,  which  are  parallel  to  the  steeply  dipping 
beds,  with  slight  replacement  of  the  walls,  follow  closely 
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Fig.  2.  Details  of  banded  antimony  vein. 

the  strike  of  the  sedimentaries.  The  mineralized  zones 
vary  in  width  from  a  few  inches  to  4  or  5  ft.  and  con- 
tain the  antimony  sulphide  in  lenses  and  banded  vein- 
fillings  with  quartz  and  calcite  as  the  chief  gangue. 
Fig.  2  shows  details  of  a  banded  vein,  with  three  vein- 
lets  of  crystalline  stibnite  associated  with  quartz  and 
calcite.  The  quartz  veinlet  (1)  has  been  faulted  and 
replaced  by  stibnite  (2).  Fillings  (3),  composed  of 
quartz  through  which  is  scattered  stibnite,  and  calcite 
(6),  which  also  contains  the  sulphide,  were  introduced 
later  than  the  quartz  (1).  Stibnite  (5)  replaces  quartz 
(3)  and  calcite  (6),  and  is  probably  the  same  age  as  the 
stibnite  veinlet  (4). 

A  summary  of  the  evidence  presented  by  this  vein 
shows  quartz,  to  have  been  the  first  mineral  formed, 
with  stibnite  following.  Still  later,  stibnite  and  quartz 
were  introduced  simultaneously.  Calcite  came  in  about 
this  time  and  was  followed  by  another  period  of  anti- 
mony deposition.  That  quartz  also  formed  later  than 
stibnite  is  proved  by  the  presence  of  small  plates  of 
the  sulphide  in  quartz  crystals. 

The  ore  also  occurs  in  small  lens-like  masses  in  the 
fault  zones.  Pieces  of  pure  stibnite  larger  than  one's 
fist  were  seen  and  masses  30  in.  thick  have  been  re- 
ported mined.  Much  of  the  ore  in  these  lenses  is  not 
pure,  being  mixed  with  quartz,  siderite,  pyrite,  calcite, 
and  included  fragments  of  the  inclosing  shale  and 
sandstone. 

The  lenses  of  ore  pinch  and  swell  along  the  strike 
and  dip  of  the  veins,  in  places  no  antimony  being 
present.  Prospecting  is  guided  by  the  quartz  veinlets 
which  crop  out  at  many  places  in  the  region.  While 
examining  this  area,  I  located  a  vein  carrying  anti- 
mony at  a  point  where  it  was  crossed  by  a  wagon  road. 
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The  decomposed  condition  of  the  country  rock  and  the 
thick  coating  of  soil  concealed  the  underlying  antimony 
in  the  vicinity.  In  the  road,  however,  the  wheels  of 
passing  vehicles  had  cut  through  this  surface  cover  and, 
encountering  stibnite,  had  produced  a  brilliant  polish 
on  the  sulphide  which  readily  attracted  the  eye. 

Oxidation  is  evident  in  the  upper  part  of  the  veins, 
where  a  yellowish  coating  of  antimony  oxide  has  been 
formed  on  the  sulphide.  Oxidized  ore  is  said  to  ex- 
tend to  a  depth  of  115  ft. 

The  presence  of  arsenopyrite  in  the  veins  has  been 
noted  by  Hess."  Other  minerals  listed  by  him  are 
quartz,  stibnite,  jamesonite,  zinkenite,  galena,  sphal- 
erite, pyrite.  chalcopyrite,  siderite,  and  calcite,  with 
traces  of  arsenic,  bismuth,  cadmium,  cobalt,  silver,  and, 
rarely,  gold.  His  analysis  of  ore  from  the  Antimony 
Bluff  mine  gives:  Stibnite,  99.711;  chalcopyrite,  0.055; 
bismuthinite,  0.005 ;  gangue,  0.229 ;  total,  100  per  cent. 
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formed  close  to  the  surface  by  hot  ascending  waters  of 
the  kind  related  to  volcanic  phenomena.  It  is  probable, 
indeed,  that  the  majority  of  fissure  veins  which  contain 
notable  amounts  of  gold  and  silver  together  with  sulphides 
of  the  baser  metals  have  been  formed  by  these  waters. 
On  the  other  hand,  it  is  certain  that  warm  and  even  cold 
waters  cf  the  meteoric  circulation  in  non-volcanic  regions 
are  likewise  competent  to  form  mineral  deposits  of  the 
baser  metals  containing  oxides  and  carbonates  of  iron  and 
manganese,  and  sulphides  of  copper,  lead,  and  zinc,  with 
very  small  quantities  of  gold  and  silver." 

In  the  Arkansas  deposits,  the  mineralogy  of  the 
veins,  together  with  the  presence  of  igneous  rock  in 
the  near  vicinity,  points  to  an  igneous  origin  for  the 
mineralizing   solutions   responsible    for  ore   deposition. 
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Fig.  3.  Outcrop  <>f  May  vein  and  section  through  A-B. 

Sufficient  data  have  not  been  secured  to  determine 
the  source  of  the  mineralizing  solutions.  The  mineral 
composition  of  the  veins  would  suggest  an  igneous 
origin,  but  no  igneous  rock  has  been  found  associated 
with  the  deposit.  There  is,  however,  a  5-ft.  dike  of 
ouachitite,  which  I  found  a  little  more  than  two  miles 
to  the  southeast.  This  rock  is  a  black  heavy  material, 
with  biotite,  augite,  and  pyrite  recognizable  in  hand 
specimens.  The  presence  of  igneous  rock  in  this  sec- 
tion of  Arkansas  has  not  previously  been  recorded, 
although  it  has  been  suggested  that  such  might  exist. 

As  a  type  of  occurrence  of  antimony,  the  Sevier 
County  deposits  represent  fillings  in  fault  zones  in 
Paleozoic  shale  and  sandstone,  in  which  respect  they 
resemble  the  stibnite  veins  of  Bolivia.'  These  zones 
vary  in  width  from  a  few  inches  to  four  feet  or  more 
and  follow  closely  the  dip  and  strike  of  the  sediments, 
which  have  been  folded  into  steeply  dipping  beds  with 
minor  departures  from  an  east-west  strike.  Besides 
the  banded  veins,  lenses  and  pockets  of  ore  are  present. 
Pure  masses  of  antimony  of  any  considerable  size  are 
not  abundant,  the  greater  pari  of  the  ore  being  mixed 
with  gangue  which  is  chiefly  quartz  and  calcite.  In 
some  instances)  fragments  of  shale  and  sandstone  are 
included  in  the  lenses  of  stibnite. 

In  discussing  the  genesis  of  antimony  deposit  I  Ind 
gren   si 

"There  is,  then,  convincing  testimony  that  deposits  of 
quicksilver,    antimony,    arsenic    gold,    and     silver    may    be 


The  Way  of  the  Promoter  in  Queensland 

As  in  parts  of  the  world  nearer  home,  the  ways  of 
company  promoters  in  Australia  are  sometimes  peculiar. 
Lately  in  Queensland  an  attempt  was  made  to  form 
a  company  to  prospect  for  oil  at  a  place  called  Monduran 
Valley,  near  the  port  of  Gladstone.  The  evidence  con- 
tained in  the  prospectus  in  support  of  the  proposition 
may  be  termed  negative  and  presumptive — or,  in  the 
words  of  Gilbert,  "very  presumptive."  For  instance, 
"The  promoters  desire  to  draw  attention  to  the  fact  that 
since  no  boring  has  been  carried  out  in  the  Monduran 
Valley  up  to  date,  there  is  therefore  no  evidence  to  the 
contrary  that  the  efforts  of  the  proposed  company  in 
testing  this  country  for  oil  will  prove  successful."  An 
"American  petroleum  geologist,"  from  whom  it  was 
proposed  that  the  company  should  buy  a  prospecting 
license,  reported  that  "it  must  be  understood  that  the 
whole  of  the  area  examined  is  a  terra  incognita  from  a 
boring  point  of  view."  Professor  David  had  expressed 
the  opinion  that,  of  only  three  regions  known  to  him 
in  the  commonwealth  where  evidences  for  the  occur- 
rence of  rock  oil  are  reasonably  good,  the  eastern  por- 
tion of  the  great  artesian  basin  in  Queensland,  in  the 
area  between  Roma  and  Blackall,  is  one  of  them.  The 
prospectus,  calling  in  Professor  David  as  a  witness, 
says  Gladstone  is  "in  a  direct  line"  from  Blackall.  So 
it  is,  but — what  the  prospectus  does  not  say — it  is  east 
350  miles  away,  while  the  line  from  Roma,  over  200 
miles  to  the  south  of  Blackall,  runs  nearly  south  and 
north.  Incidentally  it  may  be  added  that  Boulia,  on  the 
eastern  boundary  of  Queensland,  is  also  "in  a  direct 
line"  from  Gladstone  (about  800  miles),  but  the  pros- 
pectus does  not  mention  this.  Up  to  the  time  the  last 
mail  left,  the  proposed  company  had  not  been  formed. 
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Production  of  Gold  in  Brazil 

The  total  production  of  gold  in  Brazil  averages 
slightly  less  than  $3,000,000  per  annum,  according  to 
General  A.  Gaulin.  Consul  at  Rio  de  Janeiro.  It  is 
mined  in  the  states  of  Minas  Geraes,  Matto  Grosso, 
Goyaz,  and  Bahla,  but  the  only  mines  of  any  importance 
are  situated  in  the  stale  of  Minas  Geraes. 

The  largest  gold  mine  in  Brazil  is  at  Villa  Nova  de 
Lima,  in  the  State  of  Minas  Geraes.  The  mine,  which 
is  now  owned  by  an  English  concern,  has  reached 
a  depth  of  nearly  6,600  ft.,  and  it  is  claimed  to  have 
still  a  reserve  of  1,200,000  metric  tons  of  ore.  The 
monthly  output  averages  from  12,000  to  15,000  tons, 
and  the  yearly  production  is  valued  at  about  $2,092,595. 
About  3,000  men  are  employed  in  this  mine. 

Another  important  mine  is  at  Passagem  de  Mari- 
anna,  Minas  Geraes. 
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The  Case  for  and  Against  a  Metal  Exchange 

Diverse  Sentiment  Between  Consumer  Who  Generally 
Favors  and  Producer  Who  Is  Opposed  to  Such  a  Mart 
—Mining  Companies  Desire  to  Sell  Direct  to  Consumer 

By  Felix  Edgar  Wormser 

Assistant  Editor,  Engineering  and  Mining  Journal-Press 


A  METAL  EXCHANGE  is  a  place  of  business 
where  buying  and  selling  of  metals  may  take 
place  under  certain  rules  and  regulations  pre- 
scribed by  the  members  of  the  exchange.  In  practically 
all  respects  its  principles  and  methods  of  handling 
transactions  resemble  those  of  grain,  cotton,  and 
stock  exchanges.  Many  metal  exchanges  exist,  and  they 
are  particularly  well  known  in  Europe,  where  they  are 
old  and  well  established.  The  London  Metal  Exchange 
is  the  greatest  in  the  world.  Although  there  is  a  New 
York  Metal  Exchange,  it  has  never  become  of  importance 
in  the  marketing  of  any  metal  except  tin,  which  is  not 
mined  in  the  United  States. 

Early  in  1922  several  persons  closely  identified  with 
the  metal  business  in  New  York  asked  Mr.  J.  E.  Spurr, 
Editor  of  Engineering  and  Mining  Journal-Press,  to  in- 
vestigate the  possibility  of  broadening  the  scope  and 
membership  of  the  present  New  York  Metal  Exchange 
so  as  to  include  more  producers  of  metal  and  enlarge  the 
present  practice  of  dealing  in  the  metals. 

This  investigation  was  gladly  undertaken,  and  letters 
were  sent  to  nearly  all  the  leading  metal  producers  and 
many  important  consumers  in  the  United  States  inviting 
them  to  give,  in  confidence  if  they  chose,  their  opinion  as 
to  the  advisability  of  establishing  a  strong  metal  ex- 
change in  New  York  City,  with  reasons  for  their  attitude. 
The  number  of  replies  received  attested  to  the  great 
interest  in  the  subject  and  to  the  careful  consideration 
that  had  already  been  given  it  by  both  producers  and 
consumers  of  the  metals.  Some  producers  and  dealers, 
apprehensive  of  the  delicate  nature  of  the  topic  and  their 
position,  preferred  to  give  their  opinions  verbally. 

Practically  all  of  the  most  important  producers 
of  metals — copper,  lead,  zinc,  and  silver — take  a  stand 
against  an  exchange.  Consumers  as  a  rule  favor  it. 
However,  the  fact  that  the  American  metal  producer 
is  so  uniformly  opposed  to  such  an  institution  makes  it 
exceedingly  difficult  to  do  anything  to  establish  a  metal 
exchange  that  shall  be  true  to  its  name,  unless  the  pro- 
ducer be  persuaded  to  change  his  mind. 

Mining   Companies   Desire   to   Control  Disposition 
of  Their  Metals 

The  producers  have  excellent  reasons  for  refusing 
to  entertain  the  idea  of  a  metal  exchange.  They  wish 
to  retain  full  control  of  their  products  and  do  not  desire 
to  have  it  fall  into  the  hands  of  anyone  but  an  actual 
consumer.  Dealers  and  speculators  are  anathema  so 
far  as  the  majority  of  the  producers  are  concerned.  This 
attitude  is  not  an  arbitrary  one,  but  the  result  of  bitter 
experience.  Frequently  a  major  producer  has  endeavored 
to  aid  a  dealer  by  supplying  him  with  a  lot  of,  say, 
copper  at  a  fixed  price.  In  a  rising  market  the  dealer 
has  been  glad  to  accept  his  shipment,  but  in  a  heavily 
falling  one,  such  as  occurred  last  year,  contracts  were 
evaded  and  obligations  forgotten.  Furthermore,  the 
producer  time  and  again  has  had  to  compete  with  some  of 


his  own  metal  which  he  had  previously  sold  to  a  dealer, 
only  to  have  it  shuttle  back  and  forth  in  the  market. 
In  other  words,  the  producer  wants  to  eliminate  the 
middleman  and  to  deal  directly  with  the  consumer.  In 
this  way  he  can  build  up  satisfactory  relations  with 
buyers,  become  intimately  acquainted  with  their  wants 
and  can  serve  their  interests  to  best  advantage.  The 
president  of  a  large  lead  company  in  illustrating  this 
point  writes  frankly  as  follows: 

"Our  policy  is  so  directly  contrary  to  selling  on  a  metal 
exchange  that,  so  far  as  we  are  concerned,  no  metal  exchange 
can  expect  support  from  us.  Our  endeavor  is  to  sell  direct 
to  the  consumer  and  in  no  case  to  sell  him  more  than  he 
expects  to  use  at  the  time  of  purchase. 

"This'  policy  on  our  part  arises  not  only  from  the  desire 
to  eliminate  middlemen  profits  and  speculation,  but  from 
the  further  fact  that  grades  of  lead  which  are  suitable  for 
one  buyer  are  unsuitable  for  another,  and  we  endeavor  to 
see  that  each  buyer  of  our  brand  receives  the  lead  which 
is  suitable  for  his  uses.  We,  of  course,  can  have  no  objection 
to  others  selling  their  product  in  whatever  way  seems 
best  to  them." 

We  did  not  find  a  single  metal  producer  whose  busi- 
ness was  confined  to  producing  the  metal  he  sold,  in 
favor  of  a  metal  exchange.  One  of  the  largest  copper 
producers  in  the  world  placed  himself  on  record  as  being 
unalterably  opposed  to  an  exchange.  He  maintained 
that  the  larger  producers  were  interested  primarily  in 
having  a  stable  copper  market,  something  to  which 
dealers  and  speculators  were  not  committed,  as  specu- 
lators depended  for  a  profit  upon  a  rise  or  decline  in 
prices  and  hence  were  anxious  to  have  a  fluctuating 
market.  He  remarked  that  dealing  in  a  metal  exchange 
would  place  the  producer  at  the  mercy  of  people  who 
lived  by  their  wits  and  that  influence  would  undoubtedly 
be  brought  to  bear  on  the  metal  exchange  in  order  to 
manipulate  prices. 

One  of  the  most  illuminating  letters  on  the  subject 
is  reproduced  at  length,  as  it  shows  great  study  on  the 
part  of  a  prominent  metal  producer  and  brings  out  a 
comparison  between  the  activities  of  the  London  and  a 
prospective  American  exchange  that  is  decidedly  in- 
formative : 

"The  argument  is  made  that  because  of  the  fact  that  the 
Un'.ted  States  furnishes  a  very  large  part  of  the  world's 
production  of  silver  and  copper,  and  a  very  large  part  of 
the  world's  consumption  of  tin,  there  is  no  reason  why  the 
major  speculative  market  for  these  metals  should  not  be  in 
New  York  rather  than  in  London.  The  argument  is  plaus- 
ible, to  my  mind,  were  it  not  for  one  major  difficulty— 
namely,  that  the  whole  machinery  of  the  metal  business  in 
this  country  is  not  built  on  lines  which  would  work  well 
with  a  large  speculative  exchange.  London  must  have  ex- 
changes of  this  sort  because  of  the  nature  of  its  business. 
"The  English  are  essentially  traders,  dealers,  and  mer- 
chants; their  business  has  been  built  up  on  the  basis  of 
buying  and  selling  products  produced  in  other  markets,  on 
all  of  which  they  secure  commissions  and  speculative  profits 
and  losses.  Their  big  men  in  the  metal  trade  are  dealers,  and 
their  shrewdness  and  business  ability  have  built  up  firms 
of  dealers,  all  with  large  financial  resources  and  with  many 
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years  of  experience  and  successful  business  dealings  behind 
them  either  as  firms  or  as  individuals.  These  firms  make 
the  London  Metal  Exchange,  and  although  they,  without 
doubt,  use  the  Exchange  at  times  for  their  selfish  ends,  even 
as  responsible  Stock  Exchange  firms  in  this  market  use  the 
New  York  Stock  Exchange  for  their  selfish  ends,  still  in  the 
long  run  the  business  is  conducted  in  a  broad-minded  and 
inherently  responsible  manner.  They  have  no  personal 
necessity  for  supporting  the  market,  because  they  are  not 
primarily  producers;  neither  have  they  any  necessity  for 
depressing  the  market,  because  of  other  than  a  natural 
desire  to  see  British  consumers  get  their  raw  materials  as 
cheaply  as  possible;  they  can,  and  generally  do,  look  at  the 
market  from  a  world  viewpoint,  unbiased  by  any  personal 
considerations  except  their  desire  to  be  right  as  to  the 
swings  in  the  market. 

"On  the  other  hand,  in  this  (New  York*  market  I  think 
I  may  say  the  big  men  in  the  metal  trade  are  essentially 
producers  and  consumers  of  metal;  their  efforts  are  directed 
toward  the  production  or  consumption  and  sale  or  purchase 
of  the  metals  they  produce  or  consume.  I  should  say  that 
95  per  cent  of  the  metal  business  of  this  country  is  carried 
on  directly  between  the  producers  and  consumers  of  the 
metals.  There  isn't  the  need  for  substantial  firms  of  dealers 
and  traders.  If  there  was  such  a  need  we  would  have 
developed  such  firms,  and  we  have  not  done  so.  The  nature 
and  reputation  of  the  comparatively  few  concerns  who  act 
as  dealers  does  not,  I  am  convinced,  compare  with  the 
English  firms.  I  am  not  referring  to  the  strictly  brokerage 
houses  who  do  not  buy  or  sell  on  their  own  account. 

Personal  Interest  Valuable 

"In  view  of  the  essential  difference  between  the  two 
markets  as  above,  I  ask  myself,  therefore,  what  a  big  repre- 
sentative New  York  Metal  Exchange  would  accomplish.  I 
cannot  imagine  such  a  representative  market,  unless  the 
metals  traded  in  were  the  actual  metals  consumed  and  not 
scraps  of  paper  representing  unusable  forms  of  these 
metals.  To  make  a  broad  representative  market  there 
must  be  daily  dealings  between  a  wide  variety  of  firms,  and 
a  large  part  of  these  dealings  would  represent  sales  by 
producers  to  consumers.  This  would  result  in  nothing,  to 
my  mind,  but  the  elimination  of  the  personal  equation  and 
the  personal  interest  now  existing  between  buyers  and 
sellers,  and  I  consider  that  this  personal  intercourse  between 
the  buyers  and  the  sellers  is  most  essential  and  helpful; 
they  do  not  need  any  metal  exchange  to  permit  them  to 
get  together. 

"Furthermore,  there  are  periods  such  as  we  have  recently 
been  going  through  when  the  consumers  are  out  of  the 
market  for  weeks  at  a  time.  A  metal  exchange  would 
in  such  periods  present  an  ideal  opportunity  for  selfishly 
interested  parties  to  rig  the  market  and  either  artificially 
depress  or  stimulate  the  price,  and  by  circulating  rumors 
would  convince  the  consumers  that  the  prices  quoted  on  the 
metal  exchange  were  representative  of  real  market  con- 
ditions; to  combat  this,  it  might  be  necessary  for  pro- 
dncers  to  interest  themselves  in  the  quotations  of  the  metal 
exchange.  Due  to  the  Sherman  Anti-Trust  Law,  each  pro- 
would  be  obliged  to  act  as  a  unit  in  such  dealings, 
and  the  possibility  of  oi  I  onsequences  along  these 

lines  is  so  evident  that  I  hardly  think  the  point  need  be 
argued. 

"Furthermore,  such  an  i  xi  hange,  if  widely  recognized, 
would    offer   induct  le    speculative    fraternity    to 

take  a  position'  in  metals  a  tiny  do  now  from  time  to 
time  in  «torks,  cotton,  wheat,  and  other  commodities,  and 
I  cannot  help  but  feel  this  would  be  unfortunate  for  the 
metal  markets.  It  would  not  be  unfortunate  if  the  volume 
of  trad  ng   in   t h>  ich   proportion!  as   the 

volume  of  trading  in  cotton  and  wheat,  because  then  the 
market   wo  gowned    largely    bj    fundamental    con- 

ditions, and  with  proper  rules  against  in  it  p  i  manipula- 
tion b  such  a  metal  exchange  migl  erve  a 
very  real  purpose.     I  cannot  convince   myself,   however,  that 

such  a  broad  interest  could  be  attained   or.  if  attained  could 

Bed  II      '•■    'he    nature    of    the    I    ,     ■  id    the 

character  and  small  number  of  the  buying  and  selling  firms. 


"We  hear  no  demand  for  a  lead  exchange,  and  the 
reason  for  this,  to  my  mind,  is  that  lead,  although  produced 
and  consumed  in  very  large  volume,  is  not  a  speculative 
metal;  it  could  be  made  just  as  speculative  a  metal  as  cop- 
per, tin,  or  spelter,  but  for  years  past  the  trade  has 
become  accustomed  to  stability  of  price,  and,  therefore,  has 
not  indulged  in  the  wild  buying,  followed  by  complete  lack 
of  interest,  which  has  characterized  the  other  metals. 

"If  the  'big  men'  of  this  country  should  really  bend  their 
efforts  toward  a  stabilization  of  the  metal  markets,  which 
they  are  in  a  position  to  control,  and  should  base  their 
action  on  broad  economic  principles,  it  might  be  a  severe 
blow  to  the  speculative  fraternity,  but  it  would  result,  to  my 
mind,  in  a  lack  of  demand  for  a  metal  exchange  and  in  a 
great  new  peace  of  mind  for  the  metal  producers  and  con- 
sumers of  this  country.  Hitherto  the  edicts  from  Wash- 
ington have  seemed  to  prevent  even  an  attempt  along  these 
lines.  I  am  convinced  that  sometime  in  the  next  five  or  ten 
years  Washington  is  going  to  see  the  injustice  and  economic 
waste  occasioned  by  the  American  business  men's  fear  of 
the  Sherman  Anti-Trust  Law  and  will  make  it  possible  for 
such  stabilization  to  be  attempted. 

"It  is  for  the  reasons  given  above  that  I  do  not  believe 
it  advisable  to  endeavor  to  force  interest  in  a  new  and 
larger  New  York  non-ferrous  metal  exchange." 

Quotations  from  other  letters  might  be  introduced 
at  this  point  to  strengthen  those  that  have  preceded,  but 
they  would  only  needlessly  accentuate  the  emphatic  dis- 
approval of  a  non-ferrous  metal  exchange  on  the  part  of 
practically  all  metal  producers. 

Although  the  case  looks  pretty  black  for  it,  the  reader 
must  not  imagine  from  the  foregoing  that  no  kind 
words  were  spoken  for  a  metal  exchange.  On  the  con- 
trary many  influential  companies  and  individuals  are 
highly  in  favor  of  it.  Their  arguments  deserve  to  be 
heard  and  weighed  as  carefully  as  those  of  the  opposi- 

Ion'  Consolidation  Affected  Markets 
The  New  York  Metal  Exchange  feels  that  the  lack 
of  interest  in  its  operations  manifested  by  producers 
is  partly  the  result  of  the  absorption  of  many  separate 
producing  units  into  great  consolidations.  In  the  days 
when  a  flourishing  business  was  transacted  on  the  Metal 
Exchange  there  was  no  single  interest  strong  enough  to 
dominate  a  market: 

1  "The  change  came  when  so  many  separate  units  were 
absorbed  into  great  consolidations  or  combinations.  These 
consolidations  were  the  outgrowth  of  acute  competition,  and 
the  object  sought  was  restriction  of  competition,  regulation 
of  output,  and  control  of  prices.  To  secure  this  control  vari- 
ous arbitrary  methods  were  adopted.  Free  and  open  mar- 
kets were  abolished,  producers  were  to  sell  direct  to 
consumers,  and  to  nobody  else,  and  at  delivered  prices  only, 
and  the  consumer  must  not  resell.  This  policy  was  carried 
to  much  greater  lengths  than  would  now  be  possible.  It 
soon  came  into  collision  with  the  courts,  and  laws  were 
framed  for  the  particular  purpose  of  restraining  it.  In  any 
event  if  was  foredoomed  to  failure,  because  founded  on  an 
unsound  economic  principle.  Probably  no  one  would  be 
quicker  to  admit  this  than  the  very  men  who  twenty-five 
or  thirty  years  ago  put  these  great  combinations  together. 
There  will  hi'  many  great  combinations  in  the  future,  but 
they  will  he  forced  to  integrate  their  industry  from  the  raw 
material  to  the  finished  product  -to  diminish  waste,  lower 
.  improve  quality,  widen  markets,  increase  efficiency — 

with  all  T li.it  the  word  xcirirc  implies,  fox 
which  the  world  is  always  willing  to  pay  and  for  which 
it   never   grudgSI   a   fair   reward. 

An  Open  Market  Best 

"The    idea    ..f   Controlling   markets    was   proved    futile   and 

has  been  abandoned.     It  was  a  boomerang,  far  more  injuri- 

to   its   originators   than    to   those   against    whom   it   was 
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aimed,  and  is  now  so  recognized.  The  greater  the  com- 
pany the  greater  its'  need  for  broad,  free  and  open  markets 
in  which  to  trade.  The  best  of  us  may  be  wrong,  but  of 
what  use  to  be  right  if  we  cannot  deal?  It  has  taken  a 
generation  for  this  simple  truth  to  penetrate  into  high 
quarters,  but  it  is  firmly  lodged  there  at  last.  Everyone 
is  now  as  free  to  buy  and  sell  copper,  tin,  lead,  and  zinc 
as  he  is  to  buy  and  sell  stocks  and  bonds  on  Wall  Street, 
or  wheat,  corn,  and  cotton  on  the  Produce  Exchanges  of  the 
country. 

"To  meet  these  new  conditions,  and  adapt  itself  to  the 
changes  which  have  occurred,  the  New  York  Metal  Exchange 
has  thoroughly  revised  its  rules  and  contracts,  and  pre- 
sents them  to  the  public  in  the  full  confidence  that  they 
will  meet  every  requirement  of  the  trade  and  of  all  those 
who  wish  to  deal  in  metals.  The  produce  of  every  smelter 
and  refinery,  every  standard  and  established  brand  of  cop- 
per, tin,  lead,  and  zinc,  will  hereafter  be  a  good  delivery  on 
the  exchange.  Quantities,  qualities,  shipments,  deliveries, 
prices,  terms,  and  conditions  are  all  carefully  prescribed; 
every  interest  is  safeguarded  and  every  right  protected.  The 
machinery  is  modern  and  up  to  date  in  every  respect. 

"The  exchange  will  maintain  in  the  future  the  same  high 
standard  of  integrity  and  fair  dealing  which  has  character- 
ized it  in  the  past,  and  it  invites  the  co-operation  of  the 
non-ferrous  metal  trades  in  putting  the  industry  on  a  sound 
business  basis." 

Speculation  a  Stumbling  Block 

So  far  as  the  machinery  necessary  to  expedite  busi- 
ness on  a  metal  exchange  goes,  the  Xew  York  Metal 
Exchange  is  well  prepared  to  offer  the  metal  broker  or 
producer  every  facility  for  the  prompt  execution  of  his 
business.  Objections  to  the  methods  of  the  exchange 
are  no  longer  vital.  One  important  complaint  about 
the  personnel  of  the  present  exchange  points  out  the 
financial  weakness  of  some  of  its  members  compared 
with  the  powerful  firms  dealing  in  metals  on  the  Lon- 
don Exchange.  Even  this  objection  has  been  met  by 
the  offer  to  establish  a  clearing  house  which  would  pro- 
tect sellers  and  where  contracts  would  be  subject  to  its 
approval. 

In  answer  to  the  charge  that  trading  on  a  metal  ex- 
change would  encourage  speculation,  with  disastrous 
results  to  the  producer,  the  advocates  of  a  metal  ex- 
change contend  that  by  having  the  brokers  and  others 
carry  metals  a  broader  market  would  be  obtained  and 
the  producers  would  be  relieved,  particularly  in  times  of 
stress,  from  carrying  a  heavy  financial  burden  them- 
selves. They  furthermore  maintain  that  a  market  would 
attain  its  proper  level  promptly  in  a  broader  market, 
and  the  exchange  would  be  a  more  stable  one.  Fre- 
quently, so  they  claim,  attempts  are  made  to  hold  the 
metal  markets  at  fictitious  prices — prices  not  representa- 
tive of  supply  and  demand. 

The  manufacturer  is  heartily  in  favor  of  a  metal 
■jxchange  for  the  reason  that  it  would  enable  him  to 
'hedge"  and  to  quote  on  finished  products  for  future 
delivery,  as  he  is  very  often  asked  to  do  beyond  the 
months  for  which  the  producers  are  willing  to  sell.  He 
would  do  this  by  "hedging"  for  his  metals  on  exchange, 
thus  eliminating  the  element  of  speculation  which  now 
creeps  in.  A  further  advantage  to  the  manufacturer 
would  be  the  greater  ease  with  which  he  could  obtain 
definite  information  regarding  prices  at  which  he  could 
actually  buy  and  upon  which  he  could  base  the  sale  of 
his  finished  products.  At  present,  actual  daily  market 
conditions  can  be  ascertained  only  by  tedious  investiga- 
tion and  often  only  by  firm  offers  to  purchase  metals. 
Weekly  metal  market  reviews  aid  considerably  and  the 


daily  trade  papers  assist  in  this  work,  but  they  do  not 
give  this  information  as  promptly  as  a  metal  exchange 
would. 

"Hedging"  an  Advantage  in  Exchange  Trading 

This  brings  up  the  whole  matter  of  "hedging"  and 
speculation,  subjects  that  have  received  a  great  amount 
of  attention  from  Congress  in  recent  months  in  con- 
nection with  the  investigation  of  trading  methods  in 
agricultural  products.  "Hedging"  is  a  common  perfectly 
legitimate  method  of  insurance  against  loss  due  to  a 
decline  in  the  value  of  a  commodity.  It  is  in  daily  use  by 
flour  mills  in  their  purchase  of  grain  and  by  metal  manu- 
facturers (in  London)  in  their  purchase  of  metals. 

In  operation  a  "hedge"  is  normally  the  sale  of  a  com- 
modity for  future  delivery,  concurrently  with  the  pur- 
chase of  an  equal  amount  of  that  commodity  in  the  spot 
market.  By  this  simple  expedient  the  manufacturer  is 
able  to  protect  himself  against  a  decline  in  price.  To 
illustrate :  if  a  copper-wire  manufacturer  had  the  facili- 
ties of  a  representative  metal  exchange  at  his  disposal — 
which  he  hasn't— he  might  buy,  say,  100  tons  of  copper 
today  at  14c.  per  lb.  and  at  the  same  time  sell  100  tons 
for  delivery  in  three  months  at  the  future  price  which 
might  be  14|c.  per  lb.  At  the  end  of  three  months  in  the 
event  of  a  decline  in  the  spot  copper  market  to,  say,  13c, 
the  loss  he  would  make  on  selling  his  finished  product 
would  be  practically  compensated  by  the  gain  in  purchas- 
ing metal  at  13c.  to  fill  the  contract  he  had  made  three 
months  back  at  14Jc.  It  is  common  for  bankers  lending 
funds  to  dealers  in  agricultural  commodities  to  insist 
that  all  transactions  be  covered  by  "hedges." 

"Hedging"  is  practiced  to  a  great  extent  in  the  London 
Metal  Exchange,  where  quotations  are  made  covering 
both  prompt  and  future  prices  of  metals.  American 
manufacturers  and  dealers  often  avail  themselves  of  the 
privilege  in  order  to  protect  their  purchases.  It  stands 
to  reason  that  they  would  much  prefer  to  deal  on  an 
American  exchange  were  it  open  to  them. 
American  Mining  Companies  Strong  Financially 
Although  "hedging"  helps  American  metal  manufac- 
turers and  is  an  important  advantage  of  a  metal  ex- 
change the  other  argument  that  the  financial  burden 
of  carrying  metals  in  dull  periods  would  be  distributed 
among  'dealers  loses  force  when  one  considers  the  great 
financial  strength  of  most  of  the  copper,  lead,  and  zinc 
companies  in  the  country  and  their  ability  to  carry 
their  own  financial  load  or  obtain  important  support 
from  banks.  The  farmer,  on  the  other  hand,  is 
usually  a  man  of  limited  means,  and  it  becomes  impor- 
tant for  him  to  have  other  people  aid  in  the  work  of 
financing  his  crops.  This  distinction  between  the  func- 
tion of  the  broker  in  agricultural  and  mineral  commodi- 
ties should  be  kept  clearly  in  mind.  The  producer  of 
wheat  and  other  grains  cannot  deal  directly  with  the 
consumer  as  easily  as  the  mining  company.  The  broker 
performs  a  valuable  service  in  marketing  agricultural 
products.  The  smaller  dealers  in  metals  and  ores  would 
be  benefited  by  a  place  where  they  could  practice 
"hedging." 

The  proponents  of  a  metal  exchange  also  incline  to 
the  belief  that  a  certain  amount  of  speculation  is  healthy 
for  any  market.  Such  trading  would  have  considerable 
influence  in  stabilizing  the  market,  they  claim,  either 
by  the  one  element  known  as  "bulls,"  who  endeavor  to 
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have  prices  advance,  being  kept  in  check  by  the  "bears," 
with  opposite  intentions,  or  vice-versa.  It  also  assures 
a  continuous  market  valuable  in  times  of  depression. 

Although  the  present  method  of  dealing  in  the  metals 
makes  it  difficult  for  a  consumer  to  ascertain  the  true 
status  of  any  metal  market  without  extensive  inquiry 
in  the  trade,  this  difficulty  is  mutual,  as  a  producer 
labors  under  almost  the  same  trouble.  The  technical 
and  commercial  press  have  an  important  function  to 
perform  in  helping  to  acquaint  both  producers  and  con- 
sumers with  the  status  of  the  markets  so  far  as  the 
results  of  their  individual  researches  go.  Producers 
are  generally  content  with  the  means  at  their  disposal 
nowadays  for  ascertaining  market  conditions.  They 
rely  chiefly  on  the  exchange  of  information  over  the 
telephone  and  the  knowledge  of  events  which  are  likely 
to  improve  or  depress  prices. 

One  large  and  influential  producer  inclines  to  the 
belief  that  the  large  consumers,  those  who  purchase 
20,000-ton  lots  of  copper,  desire  to  avoid  any  brokerage 
expense  if  possible,  which  could  not  be  done  if  they 
bought  through  a  metal  exchange.  He  calls  attention 
to  the  fact  that  the  largest  producers  of  the  non-ferrous 
metals  have  offices  in  New  York  and  can  easily  be 
reached  by  the  prospective  purchaser  in  person  or  by 
telephone.  Judging  from  the  opinions  expressed  by  the 
important  consumers,  however,  I  believe  they  would 
gladly  pay  the  broker  his  commission  and  have  the 
privilege  of  being  able  to  deal  on  an  exchange.  From 
a  consumer's  standpoint  this  attitude  is  quite  under- 
standable. The  prospective  purchaser  must  do  consider- 
able shopping  before  he  can  satisfy  himself  where  and 
what  and  how  much  metal  he  can  purchase,  and  its  price. 
This  takes  time  and  effort,  a  good  measure  of  which  he 
might  save  by  dealing  on  an  exchange  and  have  the 
added  assurance  that  he  was  buying  at  the  market  rate. 

The  consumers  approached  were  either  outspokenly 
in  favor  of  a  metal  exchange  or  made  no  objections  to 
its  establishment.  One  of  the  largest  consumers  of  lead 
and  copper  in  the  United  States  simply  wrote,  "I  am 
heartily  in  favor  of  an  exchange,  which  in  my  opinion 
would  produce  results  most  beneficial."  Another  large 
consumer  who  has  had  experience  with  the  working  of 
the  New  York  Metal  Exchange  replied  as  follows : 

"I   feel  that  as  this  country  is  the  principal  producer  of 

practically  all  metals  (with  the  exception  of  tin,  of  which  it 

is  the  largest  consumer),  prices  should  be  established  in  this 

try  on  the  basis  of  trading  on  Exchange,  rather  than 

to  depend  on  the  London  Exchange. 

"Form  of  contract  and  trading  rules  of  the  New  York 
Metal  Exchange  were  revised  to  what  was  thought  would 
BMt  the  situation  (and  these  have  since  been  further  per- 
fected), and  the  board  of  managers  were,  anil  I  am  sure 
are  still,  prepared  t<>  bring  about  any  additional  changes  t » > 
meet  the  views  of  producers  and  other:  who  would  he  will- 
ing to  trade  on  the  Exchange,  hut  no  favorable  response  has 
been   received   from   the   produi 

■  4  the  larger  producei     seemed  to  prefer  t<>  do 
business  by  private  negotiation,  feeling  thai  in  so  doing  they 

would  have  better  Control  of  the  market,  by  limiting  the 
amount  of  metals  in  the  hands  of  speculators,  to  possibly 
plague  them  later  from  time  to  time  when  the  demand  was 
light,  "r  when  speculate:  were  obliged  to  dl 

ne  by  throwing  them  on  the  market,  in  ordi  i  to  enable 

them  to  (rive   shipping   si >■ 

"Others  gave  ns  a  reason  for  not  caring  to  trade  on  the 
Metal  Exchange,  that  so  many  of  the  membei  vera  not 
financially  responsible  to  justify  trading  with  them,  but  it 
was  suggested,  and  as  a  matter  of  fart  steps  were  taken  in 
that  direction,  that  a  clearing  house  could  be  established 
within  the  Exchange  which  would   protect   sellei    .   whereby 


contracts  would  be  subject  to  approval  by  the  clearing 
house. 

"While  it  is  true  that  the  present  method  to  a  certain 
extent  limits  speculation,  it  is  also  true  that  the  producers 
would,  by  having  a  broader  market,  have  the  speculators 
and  others  to  help  cany  the  burden,  instead  of  doing  so 
themselves.  They  could,  more  or  less,  control  matters  by 
refusing  to  sell  at  the  quoted  prices,  if  they  considered  them 
too  low,  and  they  could  also  to  whatever  extent  found  neces- 
sary do  business  by  private  negotiation. 

"It  would,  no  doubt,  be  better  for  all  concerned  to  have 
the  market  reach  its  proper  level  promptly  and  thus  have  a 
more  stable  one,  which  would  be  the  result  if  copper  were 
freely  dealt  in  on  the  Exchange,  rather  than,  as  often  under 
present  conditions,  to  attempt  to  hold  the  market  at  a  fic- 
titious price. 

"Manufacturers  would  be  in  a  position  to  quote  on  finished 
product  for  future  delivery,  as  they  are  very  often  asked  to 
do  beyond  the  months  for  which  producers  are  willing  to 
sell,  by  covering  for  their  metals  on  the  Exchange,  thus 
eliminating  the  element  of  speculation  which  now  obtains. 

"A  further  advantage  to  the  manufacturer  would  be  that 
he  would  have  more  definite  and  up-to-date  information  with 
regard  to  prices  at  which  he  could  actually  buy,  on  which  to 
base  sales  of  finished  products,  than  is  the  case  at  present, 
when  the  actual  copper  market  conditions  can  only  be  as- 
certained by  tedious  investigation,  and  very  often  only  by 
firm  offers  to  buy." 

A  metal  exchange  would  not  des'.roy  the  relation 
which  exists  between  some  producers  and  consumers. 
Heavy  tonnages  would  still  be  sold  directly  to  the  manu- 
facturers, as  is  brought  out  in  the  following  communica- 
tion from  a  large  lead  consumer: 

"Personally,  I  cannot  help  but  feel  that  this  country, 
being  the  largest  producer  of  copper,  zinc,  and  lead,  and  the 
largest  consumer  of  tin,  should  not  be  compelled  to  go  to 
London  to  conduct  hedging  operations.  On  the  other  hand, 
the  policy  of  the  large  producers  of  all  of  these  metals  to 
sell  only  direct  to  consumers  makes  it  a  difficult  problem. 
Obviously,  it  would  be  a  far  easier  matter  to  promote  active 
trading  in  tin  than  in  any  of  the  other  metals. 

"As  a  large  consumer  of  pig  lead,  we  are  interested  in 
stabilizing  prices,  and  from  this  point  of  view  it  might  be 
argued  that  a  metal  exchange  where  real  speculation  took 
place  would  work  out  to  our  disadvantage.  We,  naturally, 
under  any  conditions,  would  buy  the  larger  portion  of  our 
requirements  direct  from  producers.  I  am  afraid  that  while 
the  movement  for  a  metal  exchange  has  many  things  to 
recommend  it,  it  would  be  exceedingly  difficult  to 
accomplish." 

The  importance  of  hedging  is  difficult  to  overstress, 
It  may  be  considered  just  as  important  as  insurance; 
in  fact,  it  is  price  insurance.  The  London  brokers 
now  get  the  benefit  of  any  hedging  practiced  by  pro- 
ducers and  consumers  in  the  United  States,  as  London 
is  the  only  metal  market  when'  futures  are  bought  and 
sold  freely.  An  Important  New  York  metal  dealer  calls 
our  attention  to  the  result  of  failure  to  hedge  and  the 
importance  of  hedging  privileges  to  dealers  in  the 
metals : 

"The  question  of  hedging  is  very  little  understood  by  the 
general  consumer,  and  an  example  might  perhaps  best  illus- 
trate it.  Whin  BUgar  went  up  to  "ilte.  one  of  the  big  con- 
sumers contracted  for  the  lupply  of  10,000  tons,  and  the 
broker  suggested  to  him  that  to  protect  this  purchase 
'  t  any  decline  in  the  market,  he  should  sell  sugar  on 
Exchange  against  it.  as  his  profit  was  not  on  sugar  but  on 
the  manufactured  produi  t      The  reply  was  that  he  was  no 

gambler,  and  would  certainly  Dot  speculate  in  sugar  on  Ex- 
change. Itesult,  loss  of  one  and  one-half  million  dollars 
n hen  ti"'  break  came. 

"The  London  Metal  I  xchange  did  not  gain  its  present 
predominant  position  immediately  upon  its  start  some  fifty 
or  sixty  years  ago.  It  took  a  number  of  years  to  educate  the 
consumer,  the  producer,  and  the  banks  to  the  advantages  of 
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protecting  profits  on  material  bought  for  cash  for  future 
delivery,  or  for  conversion  or  otherwise. 

"We  ourselves  bring  in  a  considerable  amount  of  copper 
ores.  Quite  often,  the  terms  of  the  refinery  are  ninety  days, 
and  especially  if  tin  or  copper  has  to  be  returned  as  refined 
material,  one  would  not  be  able  to  get  the  refined  tin  or  cop- 
per back  until  ninety  days  after  delivery.  At  the  present 
moment  either  the  importer  runs  the  risk  of  the  copper  mar- 
ket for  ninety  days  or  he  is  called  upon  to  hedge  against 
this  copper  in  England. 

"Again,  take  tin.  At  the  present  moment  tin  can  be  sold 
for  shipment  from  China  or  the  Straits  to  only  compara- 
tively few  houses,  most  of  whom  are  dealers.  The  bulk  of 
the  consuming  trade  wishes  to  buy  tin  for  delivery  within 
fourteen  days  after  receipt  of  order,  if  not  more  readily. 
While  in  London,  we  used  to  buy  our  Straits  tin,  hedged 
against  it  on  Exchange,  and  after  the  tin  had  passed  Gibral- 
tar on  its  way  to  the  United  States  we  were  able  to  dispose 
of  it  to  the  consumer  and  undo  our  sale  on  the  London 
Exchange. 

"I  believe  that  given  the  right  start  with  a  consuming 
clientele  ready  to  co-operate,  the  producers  will  soon  find  it 
to  their  advantage  to  make  use  of  the  Exchange." 

Conclusion 

From  all  the  letters  received  and  from  conversations 
with  interested  parties  this  much  stands  out:  It  ap- 
pears unlikely  that  a  metal  exchange  truly  representa- 
tive of  the  American  metal-producing  industries  can  be 
established  in  the  United  States  at  the  present  time,  and 
that  this  condition  will  obtain  indefinitely. 

The  whole  matter  narrows  down  to  this:  Will  the 
producer  gain  anything  by  trading  on  a  metal  exchange? 
It  makes  little  difference  what  the  consumer  thinks,  as 
the  producer  possesses  the  metal  and  can  take  whatever 
action  he  cares  to  take  regarding  its  disposition.  At 
present  the  vast  majority  of  American  metal  producers 
are  opposed  to  selling  on  an  exchange — they  are  not 
even  lukewarm  to  it.  Although  willing  to  grant  that 
trading  on  an  organized  basis  in  an  exchange  carries 
with  it  certain  advantages,  they  feel  that  these  advan- 
tages offset  the  disadvantages  to  a  small  extent  only. 
No  way  leads  out  of  this  impasse.  If  this  country  were 
ever  to  be  placed  in  a  position  compelling  it  to  import 
a  large  proportion  of  its  metal  supplies,  the  outlook 
might  be  different,  but  as  no  such  contingency  is  likely 
to  arise  for  years  to  come — if  it  comes  at  all — the  chance 
for  a  representative  exchange  is  small.  And,  such  being 
the  situation,  one  cannot  help  but  wonder  if  the  great 
American  non-ferrous  metal  industries,  in  trying  to 
sell  directly  from  producer  to  consumer  and  avoiding 
handling  of  their  products  by  intermediaries — and  hav- 
ing noteworthy  success  in  doing  so — are  not  setting  an 
example  that  other  fundamental  industries — agricultural 
— are  endeavoring  with  difficulty  to  follow. 

The  case  for  and  against  a  metal  exchange  is  still 
debatable  and  has  not  by  any  means  been  closed  by  this 
article,  which  has  only  attempted  to  set  forth  the  reasons 
for  the  attitudes  taken  by  both  sides  in  this  controversy. 


Everything  Expensive  in  Chile  Except  Drinks 

The  following  are  the  official  figures  showing  the  rise 
in  the  cost  of  living  in  Chile  during  the  last  ten  years, 
according  to  Commerce  Reports:  House  rent,  54  per 
cent;  light  and  heat,  109  per  cent;  domestic  food,  38 
per  cent;  imported  food,  116  per  cent;  beverages,  33 
per  cent;  clothing  and  domestic  articles,  112  per  cent; 
and  railway  transportation,  172  per  cent.  There  was 
no  increase  in  the  rates  of  tramway  transportation.  The 
average  increase  during  the  decade  amounted  to  65 
per  cent. 


Sintered  Concentrates  Now  Smelted 
in  Mount  Lyell  Blast  Furnaces 

Decrease  in  Amount  of  Pyrite  Coming  to  the 
Smelter  Necessitated  Concentration,  a  Han- 
cock Jig  Classifier  and  Filters  Being  Installed 

Special  Correspondence 

THE  new  smelting  practice  initiated  at  Mount  Lyell, 
Tasmania,  last  year,  is  not  revolutionary,  though  it 
involves  fundamental  alterations  designed  to  bring 
about  the  elimination  of  Mount  Lyell  pyrites 
hitherto  functioning  as  basic  flux  for  the  siliceous 
copper  ore  of  North  Lyell.  These  changes  have 
necessitated  a  reduction  of  the  silica  content  of  the 
latter  ore  to  render  it  practically  self-fluxing.  This  is 
achieved  by  putting  the  coarse  ore  through  a  Hancock 
jig  and  subjecting  the  fine,  up  to  20  per  cent,  copper 
to  the  flotation  process,  the  hand-sorted  richer  ore  from 
the  mine  being  smelted  direct.  This  process  involved 
the  installation  of  a  Hancock  jig,  a  Dorr  classifier,  two 
additional  vacuum  filters,  and  a  new  and  larger  Dwight- 
Lloyd  sintering  machine.  The  concentrates  have,  of 
course,  to  be  agglomerated  for  blast-furnace  smelting, 
and  for  this  purpose  the  Dwight-Lloyd  plant  is  brought 
into  play.  Far  less  material,  in  the  practice  noted,  has 
to  be  smelted  for  a  given  recovery  of  copper  than  when 
the  Mount  Lyell  pyrites  were  smelted. 

The  alterations  necessary  to  carry  out  this  practice 
are  still  in  progress,  and  a  temporary  result  of  the 
changes  is  a  reduced  tonnage  treated,  amounting  for 
some  time  to  only  about  7,000  tons  a  month.  The  sec- 
ond Dwight-Lloyd  plant  is  being  erected,  and  when  this 
is  completed  it  is  expected  that  11,000  tons  will  be 
treated  monthly. 

In  the  last  half-yearly  report  of  the  Mount  Lyell 
company,  dated  Oct.  30  last,  is  was  stated  that  the  new 
scheme  was  then  the  current  practice  and  was  giving 
satisfactory  results.  In  February  it  was  reported  that 
the  practice  was  still  proving  satisfactory,  that  it  had 
proved  that  the  concentrates  from  North  Lyell  ores 
could  be  smelted  without  the  admixture  of  Mount  Lyell 
pyrites,  and  that  it  had  been  decided  to  close  the  Mount 
Lyell  mine  for  the  time  being  and  confine  blast-furnace 
operations  to  concentrating  and  smelting  alone  on  ore 
averaging  6  per  cent.  Later,  however,  it  was  announced 
that  the  Mount  Lyell  pyrites,  consisting  of  1,700,000 
tons  containing  from  40  to  50  per  cent  sulphur,  were  to 
be  disposed  of  for  sulphuric  acid  and  superphosphate 
manufacture.  As  a  result,  advices  by  the  last  Austra- 
lian mail,  which  left  at  the  middle  of  July,  showed  that 
the  Mount  Lyell  mine  was  becoming  more  active,  as 
shipments  of  pyrites  were  to  be  resumed  to  the  fertil- 
izer works  in  Victoria.  It  has  also  been  found  that  it 
would  always  be  advisable  to  use  a  little  of  the  Mount 
Lyell  pyrites  as  an  assistant  basic  flux  in  smelting  the 
concentrates.  The  alterations  rendered  necessary  were 
expected  to  require  an  expenditure  approximating 
£15,000  to  £20,000. 

At  Mount  Morgan,  Queensland,  a  somewhat  similar 
change  in  practice  to  that  later  followed  at  Mount  Lyell 
had  already  been  made,  involving  extensive  additions  to 
the  flotation  plant  to  reduce  the  silica  and  obviate  the 
need  for  a  basic  flux,  which  for  years  had  been  obtained 
from  the  Many  Peaks  mine.  One  result  of  the  change 
there  is  that  Many  Peaks,  to  which  a  seventy-mile  rail- 
way had  been  built  to  convey  the  fluxing  ore  to  Mount 
Morgan,  is  now  idle. 
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Driving  Drifts  and  Small  Crosscuts 

By  D.  M.  Houston 

Drifting  may  cost  from  20  to  50  per  cent  more  than 
it  should  if  those  who  are  doing  the  work  do  not 
understand  their  business.  Especially  is  this  true  when 
the  drifts  are  in  hard  granite  and  gneiss.  I  mention 
these  two  kinds  of  rock  because  I  have  had  more  ex- 
perience with  them  than  with  other  varieties.  Other 
factors  enter  into  this  also,  such  as  the  size  of  the 
drift,  the  drill  holes  (their  number  and  direction),  and 
the  powder  used. 

The  size  of  the  drift  will  make  a  big  difference  in 
the  footage  pulled,  according  to  the  rock  in  which  it 
is  driven.  Some  rock  breaks  beyond  the  width  and  some 
does  well  to  break  as  far  as  the  width  of  the  drift. 
Different  mining  districts  have  different  sizes  that  have 
been  accepted  as  standard.  These  are  usually  the  sizes 
that  have  been  found  to  give  the  greatest  satisfaction 
at  the   least  cost  per  foot. 

It  will  also  make  some  difference  if  a  crossbar  or 
column  is  used,  as  better  results  will  be  obtained  by 
carrying  the  back  a  little  higher  with  the  crossbar  than 
with  the  column.     For  instance,  assume  that  the  drift 


FIG.  I 


fig  z 


ft.  wide  by  7  ft.  high  and  that  a  column  is  being 
used.  In  changing  to  a  crossbar  the  back  should  be 
raised,  making  it  a  little  higher,  to  obtain  the  same 
advance  in  feet.  The  reason  for  doing  this  is  to  allow 
plenty  of  head  room  to  crank  down  the  cut  holes.  With 
the  column  the  arm  can  be  lowered  in  case  a  piece  of 
rock  la  projecting  down  and  interfering  with  the  crank; 
with  the  crossbar,  it  is  a  case  of  collaring  the  hole  higher 
and  not  having  as  greal  an  angle  or  pitch  on  it. 

The   ideal   drift   or  crosscut  should  be  about    1    ft.  or 
18    in.    wider  at    the   bottom    than    at    the   top.      This    is 

done  for  several  reasons.    Ninety  per  cent  of  machine 

men   place   their  cut    holes    in   the   bottom.      If  the   drift 

is  wider  in  the  bottom  it  gives  the  hole     a  Letter  chance 

to   break.      It    will   also  give   more    room    for   a   ditch   to 

carry  away  the  water.     If  the  ground  i     -oft  or  swelling 

and  needs  timber,  the  tunnel   sett  will  not   push  in  at  the 

•ii  anil   interfere  with  the  tramming.     The  reason 

is    that    when    thev    start     to    move    the.     move    only    a 

.■tore  they  begin  to  bind  against   the 

rock  "f  the  bottom. 

Most  machine  men  place  their  cut  holes  in  the  bottom 

because  doing  so  allows  the  largest  amount  of  drilling  to 

one  with  the  machine  on  top  of  the  arm  or  crossbar. 


thus  doing  away  with  turning  under  except  for  the 
lifters.  It  also  allows  a  greater  angle  to  be  put  on 
the  cut  holes.  In  hard  grouVid  this  is  absolutely  neces- 
sary. The  runner  will  secure  the  maximum  break  by- 
running  his  cut  holes  a  foot  or  more  deeper  than  the 
round  he  expects  to  pull  and  by  placing  the  bottom  of 
them  8  or  10  in.  from  the  bottom  of  his  lifters.  See 
Fig.  1.  By  doing  this  he  will  also  leave  the  face  of 
the  drift  squared  up  and  free  from  little  arches  that 
stop  the  next  round  from  breaking  clean.  It  is  also 
desirable  in  using  a  bottom  cut  to  keep  the  lower  part 
of  the  breast  advanced  from  a  few  inches  to  a  foot  more 
than  the  rest  of  the  face.  See  Fig.  1.  However,  in 
soft  ground  it  is  sometimes  better  to  place  the  cut  in 
the  middle,  because  it  will  take  fewer  holes  to  pull. 
See  Fig.  2 ;  the  numbers  represent  the  order  of  firing. 

When  using  a  crossbar,  the  cut  holes  should  always 
be  placed  in  the  bottom,  the  reason  being  that  most  of 
the  drilling  can  be  done  by  the  time  the  muckers  have 
the  muck  out.  All  that  then  remains  to  be  done  is  to 
drop  the  bar  to  the  lower  set-up  and  run  the  required 
number  of  holes.  In  setting  up  the  crossbar  much  time 
and  energy  can  be  saved  by  using  a  short  board  or 
powder  box  to  rest  the  bar  on  while  placing  the  blocking 
and  driving  the  wedges.  When  running  a  drift  or  cross- 
cut with  two  or  more  shifts  on  a  crossbar,  the  shift 
bOSS  should  see  that  the  machine  man  does  not  pull  his 
back  holes  down  lower  than  the  amount  that  is  required 
to  carry  the  drift  the  needed  height.  By  doing  this  he 
will  secure  a  better  break  to  that  round,  but  will  leave 
the  back  so  low  for  the  next  round  that  more  hole-; 
will  be  needed  to  obtain  the  same  footage.  When  a  ma- 
chine man  does  this  ho  prevents  the  drill  runner  fol- 
lowing him  from  getting  the  necessary  pitch  to  his  cut 
holes  ami  forces  him  to  raise  his  back  holes  a  little 
higher.  This  gives  the  next  round  a  good  chance  to 
I. reak.  Where  a  heading  is  being  driven  on  two  shifts, 
this  trick  is  sometimes  done  to  discredit  the  opposite 
shift. 

Bettei    results    will     ■     secured   with   a   column  than 
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with  the  crossbar,  provided  the  machine  man  does  not 
have  to  muck  back  to  set-up.  Mucking  back  is  a  waste 
of  energy.  By  doing  this  the  muck  is  handled  twice, 
once  by  the  machine  man  and  once  by  the  mucker.  Bv 
providing  a  clean  set-up,  the  labor  of  the  machine  man 
is  saved  for  another  job. 

If  possible,  two  drifts  should  be  run  near  to  each 
other  and  the  muck  taken  out  of  one  while  the  round 
is  being  drilled  in  the  other.  If  this  cannot  be  done, 
the  muck  should  be  moved  on  one  shift  and  the  round 
drilled  on  the  other.  When  neither  of  these  things  can 
be  done,  a  crossbar  ought  to  be  used  in  drilling.  The 
time  the  machine  man  would  consume  in  mucking  back 
can  be  used  in  drilling,  thus  allowing  a  deeper  round 
of  holes  to  be  placed. 

When  setting  up  a  crossbar  or  column,  the  length  of  a 
pick  handle  is  about  the  right  distance  from  the  breast, 
if  the  breast  has  been  properly  squared  up.  The  usual 
proceeding  in  setting  up  the  column  is  to  lay  the  foot 
block  or  board,  place  the  shoes  on  this,  then  set  the 
column  in  place,  put  the  head  block  in  position  (the 
long   way  of  the   block  parallel   with  the   drift),   then 


FIG.  7 

secure  the  four  corners  as  tightly  as  possible  with 
wedges,  and  then  jack  it  tight.  After  jacking,  it  may 
be  necessary  to  secure  the  jackscrews  with  iron  pins, 
about  18  in.  long,  through  the  holes  provided  for  the 
jacking  bar.  This  prevents  the  jackscrews  from  work- 
ing loose.  The  arm  is  then  put  on.  It  should  be  long 
enough  to  permit  the  machine  to  run  the  side  holes 
nearly  straight  with  the  side  of  the  drift  or  crosscut 
to  bring  the  cleanest  break ;  that  is,  to  leave  the  small- 
est gun.  See  Fig.  3.  In  drilling  the  back  holes,  the 
arm,  with  the  machine  on  top  of  the  clamp,  should  be 
raised  high  enough  to  collar  the  holes  2  or  3  in.  higher 
than  the  top  of  the  column.  They  ought  then  be  drilled 
so  that  the  bottom  of  the  holes  is  not  over  2  or  3  in. 
higher  than  the  collar. 

The  best  machine  men  will  drill  the  back  holes  on 
one  side  first,  then  move  around  to  the  other  side  of 
the  column  and  drill  the  other  back  holes;  the  arm  is 
then  lowered  for  the  breast  and  cut  holes  on  the  same 
side,  after  which  the  runners  swing  around  and  drill 
the  breast  and  cut  holes  of  the  side  on  which  they 
started.  The  machine  is  then  oiled,  turned  under,  and 
lowered  for  the  lifters. 

After  tearing  down  and  blowing  out  the  holes,  they 
are  ready  to  be  loaded.  Care  must  be  taken  to  see  that 
the  primer  is  placed  at  about  the  same  depth  in  all  the 
holes  and  the  fuses  trimmed  properly,  to  make  them  fire 
in  their  turn.  The  primer  cartridge  ought  not  be  slit 
on  the  side,  as  this  renders  it  likely  to  misfire  if  the 
hole  contains  water.     In  unusually  hard  ground   it   is 


sometimes  necessary  to  use  stronger  powder.  Sixty  per 
cent,  used  in  the  cut  holes,  will  bring  a  much  cleaner 
break  than  a  less  powerful  explosive.  For  the  average 
ground,  however,  40  per  cent  is  generally  considered 
strong  enough. 

When  drifting  on  a  well-defined  vein,  it  is  possible 
to  use  the  vein  as  a  row  of  holes  either  in  the  center 
or  on  the  side.  See  Fig.  4.  However,  this  should  be 
left  to   the   runner's  judgment. 

For  the  benefit  of  those  who  do  not  know  how  to  keep 
a  crosscut  straight,  it  may  be  said  that  the  system 
usually  followed  is  to  hang  up  two  plumb  bobs  with 
candles  in  the  center.  A  sight  is  then  taken  over  these 
two  lights  to  the  breast,  where  someone  stands  with  an- 
other light.  When  all  three  of  these  lights  are  in  a 
straight  line,  a  mark  is  made  on  the  breast.  This  is 
the  center  of  the  face.  To  obtain  the  sides  of  the 
crosscut,  half  the  width  of  the  crosscut  is  measured 
from  the  center  mark.  This  is  repeated  for  the  other  side. 

In  conclusion,  let  me  say  that  the  main  thing  about 
pulling  any  round  is  to  get  the  cut  out  of  it.  If  the 
cut  is  pulled,  the  rest  will  come  easily.  In  the  rounds 
pictured  in  Fig.  5,  6,  and  7  the  holes  that  are  to  be 
fired  after  the  main  cuts  are  below  the  cut  and  are 
fired  that  way  to  make  sure  the  cut  is  cleaned.  Fig.  5 
is  used  in  medium  rock,  Fig.  6  in  hard  rock,  and  Fig. 
7  in  very  hard  ground,  The  numbers  represent  the 
order  of  firing. 

Plan  to  Equalize  Air  Pressure 

By  A.  W.  Allen 

When  large  quantities  of  air  are  used  underground, 
it  often  happens  that  there  are  wide  fluctuations  in 
the  amount  needed  at  any  one  time.  A  plan  to  keep  the 
pressure  uniform  and  to  provide  additional  storage  is 
in  use  at  a  plant  near  Bisbee,  Ariz.,  which  is  shown 
in  the  accompanying  halftone.  At  the  top  of  the  hill, 
which  is  about  200  ft.  high,  is  a  reservoir.  Into  the 
bottom  of  this  a  large  pipe  is  connected,  which  follows 
the  contour  of  the  hill  down  to  the  base,  where  the  air 
receivers  are  situated.  This  pipe  acts  as  an  auxiliary 
receiver.  Under  conditions  of  small  air  reserve  it  is 
filled  with  water.  If  the  amount  of  air  on  hand  in- 
creases, the  water  is  forced  up  the  pipe  and  into  the 
reservoir.  When  increased  demands  are  made  on  the 
available  supply  of  air,  the  water  falls  in  the  pipe  and 
so  keeps  the  pressure  uniform. 


Arrangement  of  air-pressure  equalizing  device 
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Tin  Smelting  in  the  United  States, 
Its  Literature,  and  Ore  Prices 

"Will  you  kindly  supply  the  following  information: 

"(1)  The  name  and  author  of  the  most  modern  and 
reliable  treatise  on  tin  smelting. 

"(2)  Names  and  addresses  of  the  tin  smelters  in  the 
United  States  and  whether  they  are  using  imported  or 
domestic  ores. 

"(3)  Does  the  price  of  tin  ore  bear  a  definite  relation  to 
the  price  of  metallic  tin,  and  if  this  is  the  case,  what  is  the 
ratio?  In  other  words  how  much  is  there  in  it  for  the 
smelter? 

"(4)  The  average  prices  of  tin  ore  since  1917.  London 
prices  if  no  New  York  quotations  are  available." 

Answering  these  questions  in  the  order  propounded: 
(1)  We  know  only  one  book  published  in  English  exclu- 
sively devoted  to  tin  smelting.  It  is  "The  Metallurgy  of 
Tin,"  by  Henry  Louis,  published  by  McGraw-Hill  Book 
Co.  In  German  a  book  by  K.  Richter,  "The  Metallurgy 
of  Zinc,  Lead  and  Tin,"  published  by  A.  Hartleben, 
Leipzig,  partly  treats  the  subject,  as  does  one  by  William 
Gowland,  "The  Metallurgy  of  the  Non-Ferrous  Metals," 
published  in  England.  A  few  short  sketchy  papers  have 
appeared,  but  none  thoroughly  cover  the  smelting  of  tin. 

The  world's  tin  is  supplied  chiefly  by  British  colonial 
possessions;  in  fact,  the  largest  tin  smelters  in  the  world 
are  situated  in  the  Straits  Settlements.  It  would  appear 
from  the  paucity  of  literature  on  the  subject  that  the 
secrets  ( ?)  of  tin  smelting  are  zealously  guarded  and 
that  tin  smelting  has  not  reached  the  enlightened  stage 
of  copper  smelting,  a  subject  upon  which  volumes  have 
been  published  and  which,  owing  to  the  free  and  open 
exchange  of  technical  information,  has  attained  a  point 
of  perfection  that  few  other  non-ferrous  metals  enjoy. 
Although  the  United  States  occupies  a  subordinate  posi- 
tion in  the  world's  tin-smelting  industry,  it  dots  pos- 
sess the  only  electrolytic  tin  refinery  in  the  world,  lo- 
cated at  Perth  Amboy,  New  Jersey,  operated  and  owned 
by  the  American  Smelting  &  Refining  Co.  A  paper  has 
been  published  by  Prof.  E.  F.  Kern  in  the  Proceedings 
of  the  American  Electro-Chemical  Society  for  August, 
1920,  entitled,  "Electrolytic  Refining  of  Tin,"  which 
gives  information  regarding  the  nature  of  that  process. 
Ive  tin  smelters  are  in  operation  in  the  United 
States.  They  are,  in  order  of  importance,  those  of  the 
American  Smelting  &  Refining  Co.;  the  Williams  Har- 
vey Corporation,  at  Brooklyn,  N.  Y.;  Richards  &  Co., 
Maiden.  Mass.;  the  A;  ,  Co.,  Brooklyn,  N.  Y. ; 

and  the  Seaboard   Metal  <  orporation,  Arlington,  N.  J. 

As,  relatively,  only  a  handful  of  tin  is  produced  in 
the  United  Stat.  nitry  have 

had  to  rely  on  the  importations  of  foreign  ores  and  con- 
centrates. The  main  source  drawn  from  ha  been  the 
tin  mines  of  Bolivia,  A  heavy  export  tax  d<  gned  to 
confine  the  smelting  of  tin  ores  to  the  Straits  8< 
ments  prevent,  the  export  of  concentrates  from  that 
country  elsewhere.  At  times  it  has  been  difficult  for 
American  smelters  to  procure  an  adequate  supply  of 
tin  concent  r 


(3)  The  price  of  tin  ore  bears  a  definite  relation  to 
the  price  of  metallic  tin.  As  a  matter  of  fact,  the  set- 
tlement of  tin-ore  contracts  is  generally  based  on  the 
price  of  either  Straits  or  99  per  cent  tin  as  established 
in  either  the  New  York  or  the  London  market. 

We  do  not  know  what  profits  tin  smelters  are  in  the 
habit  of  making  from  the  smelting  of  custom  tin  ores, 
nor  do  we  know  what  schedules  are  in  force  among  the 
various  smelters  covering  custom  work.  It  would  be 
advisable  to  communicate  directly  with  the  several  tin 
smelters  to  ascertain  whether  they  are  in  a  position  to 
smelt  custom  ores  and  their  rates  for  doing  so. 

(4)  The  prices  for  tin  ore  or  concentrates  depend  di- 
rectly upon  the  tin  content,  so  that  neither  in  the  New 
York  or  the  London  market  will  one  find  ore  quotations. 

An  early  issue  of  Engineering  and  Mining  Journal- 
Press  will  contain  an  article  on  the  marketing  of  tin 
which  will  furnish  additional  information. 


The  Uses  of  Cerium 

"Will  you  please  give  me  some  information  about  the 
uses  of  cerium?     Is  this  country  a  producer  of  the  metal?" 

Small  amounts  of  metallic  cerium  are  manufactured 
in  the  United  States.  Practically  all  of  it  consumed  in 
this  country  is  used  in  the  manufacture  of  ferrocerium. 
We  do  not  believe  that  the  production  of  ferrocerium 
runs  over  three-quarters  of  a  ton  per  month,  at  best. 
It  is  an  alloy  consisting  of  approximately  30  per  cent 
iron  and  70  per  cent  cerium,  and  may  contain  other  rare 
earths,  such  as  lanthanum,  didymium,  and  traces  of 
other  metals.  Cigar  lighters,  gas  lighters,  and  the  small 
lighting  attachments  on  carbide  lights  for  mines  fre- 
quently use  this  ferro-alloy.  It  is  produced  by  electro- 
lytic methods  from  the  mineral  monazite,  which  is  found 
in  India,  Brazil,  and  the  United  States. 

The  mining,  separating,  purifying,  and  utilization  of 
the  rare  earths,  cerium,  lanthanum,  didymium,  yttrium, 
zirconium,  and  thorium,  is  part  of  the  pyrophoric-alloy 
industry.  This  industry  was  developed  intensively  by 
the  Austrians  and  Germans,  and  first  took  root  in  the 
incandescent  gas  mantle  industry  about  the  time  of  the 
Civil  War.  Experimentation  showed  that  1  per  cent  or 
2  per  cent  of  cerium  oxide,  when  added  to  a  gas  mantle, 
gave  an  exceedingly  brilliant  light.  Baron  Auer  von 
Welsbach,  the  founder  of  this  industry,  hardened  the 
relatively  soft  cerium  with  iron,  and  produced  a  hard 
metal  which  would  give  sparks  when  scratched.  This 
is  the  base  of  the  ordinary  cigar  lighter. 

For  a  long  time  the  pyrophoric-alloy  business  was 
centralized  in  Germany  and  Austria,  where  the  manu- 
facturing companies  controlled  the  basic  patents.  Ow- 
ing to  the  disorganization  caused  by  the  war  and  the 
taking  over  of  alien  patents,  licenses  were  granted  to 
several  American  manufacturers  to  produce  ferrocerium. 
The  entire  industry,  however,  is  not  very  large. 

Ferrocerium  may  also  be  used  as  a  desulphurizer  in 

when  employed  up  to  0.3  per  cent.     During  the 

war  cerium  was  used   m  certain  classes  of  ammunition. 
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Japan  Wants  Saghalien  for  Petroleum 

The  possibility  of  producing  petroleum  in  large  quan- 
tities is  understood  to  be  the  reason  for  Japan  keeping 
control  of  the  island  of  Saghalien,  according  to  the 
opinion  held  in  British  oil  trade  circles.  "One  of  the 
engineers"  (says  the  Petroleum  Times,  London),  "who 
has  been  six  years  at  the  work,  says  that  the  island 
can  supply  10,000,000  tons  of  naphtha  per  annum — 
practically  equal  to  the  resources  of  Royal  Dutch  com- 
panies. The  island  has  a  long,  narrow,  fishlike  shape 
with  a  strong  mountain  ridge  down  the  center.  Oil 
wells  worked  at  present  are  in  three  different  regions 
of  the  island,  one  in  the  extreme  north  and  the  two 
others  to  the  south.  At  one  southern  field,  the  Chiva, 
there  are  five  large  lakes  of  naphtha,  one  being  nearly 
150  yards  wide  by  nearly  500  yards  long.  A  French 
engineer  just  returned  from  a  visit  to  the  island — which, 
by  the  way,  is  carefully  guarded  from  the  eyes  of  curious, 
and  almost  entirely  closed  against  foreigners — says  that 
three  operators  are  occupied  in  exploitations  there — the 
Mitsubishi,  the  Kuchave  and  the  Suzuki  companies." 


Belgians  Now  Interested  in 
Rumanian  Petroleum 

A  Belgian  company  that  is  financing  petroleum  enter- 
prises is  reported  in  London  to  have  succeeded  in  buy- 
ing important  blocks  of  shares  in  German  oil  ventures 
in  Rumania.  These  shares  were  under  sequestration 
in  Great  Britain,  and  negotiations  for  their  purchase 
have  lasted  a  considerable  time.  As  a  result  Belgium 
now  has  an  important  field  of  action  in  Rumania.  Before 
the  war  Rumania  had  decided  to  preserve  for  the  state 
certain  holdings,  but  her  present  financial  position  has 
obliged  her  to  draw  on  her  resources.  The  Rumanian 
government  has,  therefore,  decided  to  concede  a  part  of 
these  holdings.  In  order  to  exploit  this  concession  a 
syndicate  had  been  formed,  composed  of  English, 
French,  and  Dutch  oil  interests.  Belgium  now  has  also 
been  admitted. 

Senate  Gets  Preliminary  Report 
Under  McKellar  Resolution 

Statistics  of  stocks  of  crude  oil,  gasoline,  and  other 
petroleum  products,  together  with  price  fluctuations  for 
crude  and  refined  over  a  period  of  two  and  a  half  years, 
have  been  submitted  to  the  Senate  in  a  preliminary 
report  from  the  subcommittee  of  the  Committee  on 
Manufactures  in  response  to  the  McKellar  Resolution. 
Definite  conclusions  of  special  point  are  not  given  in 
the  preliminary  report  and  no  recommendations  are 
made.  Senator  McNary,  chairman  of  the  subcommittee, 
stated  that  further  hearings  would  soon  be  held. 

The  resolution  instructs  the  committee  to  gather  in- 
formation as  to  stocks  of  crude  and  refined  oil  and  other 
products  during  1920,  1921,  and  the  first  half  of  1922 ; 
price  changes;  whether  such  changes  in  price  were 
uniform  by  all  companies;  profits  of  refiners;  and 
whether  effective  competition  is  prevented. 


Two  Companies  to  Prospect  in  Cold 
Bay  District,  Alaska 

Increased  activity  in  development  of  the  oil  fields  of 
Alaska  is  expected  as  a  result  of  the  recent  action  of 
the  Interior  Department  in  granting  two  large  Western 
oil  companies  permission  to  prospect  for  oil  on  a  large 
tract  in  the  Cold  Bay  district  of  the  peninsula.  The 
Standard  Oil  Co.  of  California  and  the  General  Petro- 
leum Co.,  according  to  advices  received  from  the  West, 
are  sending  from  Seattle  a  complete  well-drilling  outfit 
to  operate  on  their  Alaskan  claims.  In  all  approximately 
$2,000,000  will  be  spent  by  these  two  companies  for 
development. 

California  Against  Outlaw  Oil  Companies 

The  State  Coi-poration  Department  of  California  has 
declared  war  on  "outlaw"  oil  companies.  The  highly 
speculative  character  of  the  oil  industry  has  been  taken 
into  consideration,  but  the  "outlaw"  companies  or  in- 
dividuals evade  proper  supervision.  Such  individuals 
are,  in  general,  classed  in  three  divisions:  First,  the 
persons  or  companies  who  operate  without  any  license 
or  supervision;  second,  the  persons  or  companies  who 
have  a  real-estate  license,  but  use  it  as  a  subterfuge; 
third,  the  persons  or  companies  doing  business  under 
the  corporate  seal  of  a  bank  or  trust  company.  As  to 
the  last  class,  the  people  are  led  to  believe  that  because 
certain  financial  institutions  issue  a  security  under 
their  own  corporate  seal,  they  pledge  their  assets  as  a 
guaranty  of  the  oil-promotion  project.  This  they  can- 
not do.  The  State  Corporation  Department,  therefore, 
is  endeavoring  to  obtain  the  aid  of  the  banks,  trust 
companies  and  proper  state  authorities  to  prevent  fur- 
ther operations  under  this  method. 

Review  of  Oil  Land  Decision  Asked 

The  U.  S.  Supreme  Court  has  been  requested  by  the 
Peoples  Development  Co.  to  review  the  decision  of  the 
Circuit  Court  of  Appeals,  Ninth  Circuit,  which  gave 
title  to  certain  oil  lands  in  the  Coalinga  field  of  Fresno 
County,  Cal.,  to  the  Southern  Pacific  R.R.  under  the  land 
grant  of  1894,  which  are  being  operated  by  oil  com- 
panies, including  the  Kern  Trading  &  Oil  Co.,  Confidence 
Oil  Co.,  Aztec  Oil  Co.,  Penn  Coalinga  Petroleum  Co., 
and  the  St.  Paul  Consolidated  Oil  Co.  The  Peoples  com- 
pany claims  the  lands  on  discovery  of  oil  made  in  1909 
under  placer  locations  and  contends  that  the  grant 
to  the  railroad  excluded  all  minerals  except  coal  and 
iron.  

Wildcat  Well  Near  Kosse,  Tex.,  a  Gusher 

The  Humphreys  Petroleum  Co.  is  reported  to  have  a 
10,000-bbl.  gusher  in  its  wildcat  test  on  the  Jones 
farm,  near  Kosse,  Tex.,  fifteen  or  twenty  miles  south- 
west of  Mexia,  in  Limestone  County.  The  oil  tests 
29  gravity,  the  sand  being  topped  at  3,707  ft.  This  has 
long  been  considered  uninteresting  territory. 
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Technical  Papers 


Determining  Rock  Dust — "The  Sugar- 
Tube  .Method  of  Determining  Rock  Dust 
in  Air"  is  the  title  of  Technical  Paper 
278,  issued  by  the  U.  S.  Bureau  of 
Mines,  Washington,  D.  C,  for  free  dis- 
tribution. The  bulletin  is  of  forty-two 
pages,  and  is  a  critical  study  of  the 
efficiency  of  sugar  in  removing  the 
finest  dust  particles  from  the  samples. 

Arizona  Ore  Deposits — Bulletin  725-J 
of  the  U.  S.  Geological  Survey,  Wash- 
ington, D.  C,  twenty-two  pages,  ob- 
tainable on  request,  describes  the  ore 
deposits  of  the  Sierrita  Mountains,  in 
Pima  County.  Ariz. 

Bibliography  on  Sampling — The  Di- 
rector, U.  S.  Bureau  of  Mines,  Wash- 
ington, D.  C,  is  prepared  to  furnish  on 
lequest  a  complete  bibliography  on 
sampling,  containing  nearly  1,100  ref- 
erences on  sampling  at  mines,  mills, 
smelters,  power  plants,  pumping  sta- 
tions, and  refineries.  It  includes  a  few 
references  to  methods  for  sampling 
such  materials  as  leather  belting  in 
mills,  salt-impregnated  soils,  and  mine 
waters. 

Dust  in  Mines — The  U.  S.  Bureau  of 
Mines  Reports  of  Investigations  No. 
2,339,  six  pages,  obtainable  on  request, 
"Drilling  and  Dustiness  of  Metal-Mine 
Air,"  describes  research  work  on  the 
use  of  wet  and  dry  drills,  which  goes 
to  show  that  wet  drills  reduce  the 
amount  of  dust  markedly,  but  that  they 
must  be  kept  in  repair  and  operated 
intelligently. 

Marketing  of  Ore — "Notes  on  the 
Valuation  of  Ores,  Concentrates,  and 
Smelter  Products"  is  a  thirty-two-page 
paper  appearing  in  the  March  Bulletin 
of  the  Institution  of  Mining  and  Metal- 
lurgy, Cleveland  House,  225,  City  Road, 
London,  E.  C.  1.  Copies  of  the  paper 
may  be  obtained  for  Is.  fid.  It  will. 
we  believe,  prove  of  considerable  inter- 
est U)  American  ore  buyers  and  sellers. 

Copper  Electrolyte — "The  Conductiv- 
ity of  Copper-Refining  Electrolytes"  is 
the  subject  of  an  eighteen-page  paper 
published  by  the  American  Electro- 
chemical Society  (Bethlehem.  Pa.). 
The  effects  of  various  impurities,  of 
different  temperatures  and  of  various 
concentrations,  are  illustrated  by  curves. 

Mi 'Ion  Institute  The  ninth  annual 
•>f  the  Mellon  Institute  of  in- 
dustrial Research,  of  the  University  of 
irgh   (PKtaburgh,  Pa.), 

cently    issued.      The    bulletin    .1. 
•in  grpwtfa  and  accomplishment 

industrial    fellowship    system    by    which 

i  ii  r  led   on   ( mmercial 

organizations. 

M.  rrnrv     Poisoidog      This    is   the   title 

of  r.  s.  Bureau  of  Uini 

'.■■'■  pages, 

obtainable  fn f  charge.    It  describee 

'•in  anil 

the  |>rei  intioi     '■■  be  obaarrad  by  those 

engaged    in    niermry  re.liic  tion    works. 


Serbian  Iron  Ores — "The  Iron  Ores 
of  Yugo-Slavia,"  eight  pages,  in  the 
March  Mining  Magazine  (Salisbury 
House,  London  Wall,  London,  E.  C.  2; 
price  Is.  6d.)  The  several  iron-ore 
fields  are  not  at  present  being  worked, 
though  they  appear  worthy  of  further 
attention   and   investigation. 

Lime  Burning — "Lime  Burning  in 
the  Rotary  Kiln,"  a  six-page  article  in 
Rock-  Products  for  March  25,  1922 
(Chicago;  price  25c),  describes  the 
advantages  of  the  new  practice  of  using 
rotary  kilns,  an  adaptation  from  the 
cement  industry. 

Determining  Radium  in  Carnotite — 
A  fifteen-page  paper  presented  before 
the  recent  general  meeting  of  the 
American  Electrochemical  Society 
(Bethlehem,  Pa.),  discusses  "A  New 
Method  of  Determining  the  Radium 
Content  of  Carnotite  Ores  and  Other 
Products  of  Low  Activity."  A  simple 
method,  requiring  no  chemicals,  which 
makes  use  of  the  gamma-ray  electrom- 
eter, was  found  to  agree  well  with  the 
results  obtained  by  chemical  analysis, 
on  material  with  10 — 10  g.  radium  per 
gram   of  material. 

Arizona  Geology — "Geology  of  the 
Lower  Gila  Region,  Arizona,"  is  the  title 
of  Professional  Paper  129-H,  recently 
issued  by  the  U.  S.  Geological  Survey, 
Washington,  D.  C,  the  paper  being  the 
result  of  a  reconnaissance  investigation 
made  by  Clyde  P.  Ross  in  1917  and  1918. 
Fifteen  pages,  illustrated  with  plates 
and  a  colored  map  of  the  district.  Free 
on  request. 

Mineral  Resources — Recent  publica- 
tions in  the  "Mineral  Resources"  series, 
obtainable  from  the  U.  S.  Bureau  of 
Mines,  Washington,  D.  C,  on  request, 
include:  "Asphalt  and  Related  Bitu- 
mens in  1921,"  seven  pages;  "Cadmium 
in  1921,"  five  pages;  "Fuel  Briquets  in 
1921,"  five  pages;  "Gold,  Silver,  Cop- 
per, and  Lead  in  Alaska  in  1920."  six 
pages;  "Graphite  in  1921,"  six  pages; 
"Lead  and  Zinc  Pigments  and  Salts  in 
1920,"  four  pages;  "Mica  in  1920,"  five 
pages;  "Quicksilver  in  1920,"  twenty- 
one  pages;  "Sulphur  and  Pyrites  in 
1919,"  twelve  pages;  and  "Tin  in  1920," 
five   pages. 

Methods  of  Transferring  from  Stock- 
piles—In Rock  Products  for  March  11 
(Chicago;  price  25c.)  is  a  seven-page 
illustrated  article  on  methods  of  stoi- 
ing  and  reclaiming  material  from  stor- 
age by  the  use  of  cranes,  single-rope 
cableways,  belt  conveyors,  power  scrap- 
ind  other  means. 

Roasting  Zinc  Ores — Gilbert  Rigg 
and  W.  .1.  McBride,  Australian  metal- 
lurgista,  have  a  seven-page  paper  in 
Vagazin*  t  Salisbury 
London  Wall,  London,  E.  C.  2; 
flic  Is.  fid.)  on  "The  Roasting  of 
Zinc-Blende    Ores"    in     Australia.      The 

■it  in  le  if   principles   which 

have  been  followed  as  to  the  maintc- 
(  COIltaet  between  the  air  ami 
ore  particles,  the  regulation  of  the 
ore.  and  the  size  of  the  OM 
particles,  in  both  hearth  and  blast- 
grate   masting. 


Recent  Patents 


Sulphur  in  Flotation  —  Canadian 
patent  Xo.  229,059.  H.  V.  Seale,  and 
R.  D.  Nevett,  Broken  Hill,  N.  S.  W.,  and 
T.  H.  Palmer,  Melbourne,  Australia.  The 
ore  is  subjected  to  flotation  treatment 
in  the  presence  of  elemental  sulphur  in 
amount  not  to  exceed  one-half  of  1  per 
cent  of  the  weight  of  the  ore;  or  the 
sulphur  may  be  added  dissolved  in  a 
solvent.  The  procedure  is  also  de- 
scribed  for   differential    flotation. 

Canadian  patent  No.  222,083,  issued 
to  A.  J.  Miller,  Salt  Lake  City,  Utah, 
covers  the  use  of  free  sulphur  in  finely 
divided  droplets  or  globules  as  a  flota- 
tion agent  in  the  treatment  of  sulphid' 
ores.  Canadian  patent  No.  222,084, 
issued  to  the  same  applicant,  covers 
the  use  of  sulphur  for  oxide  or  car- 
bonate ores,  in  this  case  an  excess  of 
sulphur  dioxide  being  used  in  addition. 
Also  a  soluble  sulphide  is  added  sub- 
sequently, to  precipitate  any  soluble 
salts  formed  and  to  convert  the  solu- 
tion of  soluble  salts  immediately  sur- 
rounding the  remaining  particles  to  a 
sulphide  film,  on  which  the  liquid  sul- 
phur attaches  itself.  Steam  may  be 
used  in  the  process. 

Flotation  Agent — Canadian  patent 
No.  222,061.  A.  J.  Miller,  Salt  Lake 
City,  Utah,  and  Jas.  Kendall,  New  York 
City.  Selenium  or  tellurium  in  finely 
divided  droplets  or  globules,  or  in  the 
colloidal  or  other  form,  is  used  as  flota- 
tion agent,  the  idea  apparently  being 
that  it  will  form  a  protective  film  about 
the  metallic  sulphide,  whereas  the 
gangue  will  be  wetted. 

Flotation  —  No.  1,418,514.  Lewis 
Bailey,  Hayden,  Ariz.,  assignor  to  Min- 
erals Separation  North  American  Cor- 
poration, New  York.  This  patent  covers 
the  use  of  oil  vapor  mixed  with  the 
air  used  in  pneumatic  flotation,  the  oil 
being  introduced  in  this  manner  in- 
stead of  being  added  as  a  liquid. 

Fume  Precipitation— Xo.  1.413,877.  W. 
A.  Schmidt,  Los  Angeles,  assignor  to 
International  Precipitation  Co.,  Los 
Angeles.  Dust  and  fume  are  separated 
from  hot  furnace  gases  by  distributing 
water  mist  in  the  gases,  then  bring- 
ing them  into  contact  with  descending 
streams  of  water.  Any  fume  particles 
remaining  in  the  gases  are  precipated 
by   electrical   apparatus  of   the   Cottre',1 

type. 

Flotation  Machine  — No.  1.413,723. 
Frank  Groch,  Cobalt.  Ont.  A  variation 
of  the  Croch  flotation  machine  in 
which  horizontal  sl.it  openings  are  pro- 
vided  in  the  wall  between  the  agitating 

and  settling  compartments.  Patent 
No  1,418,724  covers  the  mechanism  for 
agitating  the  pulp  and  introducing  the 
air. 

Rod      Mill  —  Canadian      patent      No. 

221334,      F    .1     Behneman,   San   Fran 

;:  I   II.  S,   Rexworthy,  Sunnyvale. 

Cal.      A    new    design    of    rod    mill    for 

Crushing  On  OT  other  material. 
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Lake  Superior  Mining  Institute 
Meets  in  Copper  Country 

Francis    J.    Webb    Elected    President — 

A.  J.  Youngbluth  Continues  as 

Secretary 

The  Lake  Superior  Mining  Institute 
held  its  annual  meeting  Aug.  28-30  in- 
clusive, in  the  Michigan  copper  district. 
Headquarters  were  at  Houghton.  The 
session  was  featured  by  visits  to  mines, 
mills,  and  smelters  and  by  the  presenta- 
tion of  papers  on  mining  and  kindred 
subjects.  The  attendance  was  large,  all 
mining  districts  of  the  Lake  Superior 
region  being  represented,  and  several 
were  present  from  places  more  remote. 

The  1923  meeting  of  the  Institute 
will  be  held  on  the  Mesabi  iron  range 
in  Minnesota,  the  place  and  time  to  be 
announced  later.  Francis  J.  Webb,  of 
Republic  Iron  &  Steel  Co.,  Duluth,  was 
elected  president;  E.  W.  Hopkins,  Iron- 
wood,  treasurer;  and  A.  J.  Yungbluth, 
Ishpeming,  secretary.  Vice-presidents 
for  two  years  are:  John  E.  Hodge, 
Minneapolis;  Earl  E.  Hu-.iner,  Duluth; 
and  George  R.  Jackson,  Negaunee, 
Mich.  The  managers  are:  W.  M. 
Tappan,  Hibbing,  Minn.;  John  E.  Nel- 
son, Negaunee,  Mich.;  and  G.  E.  Har- 
rison, Crystal  Falls,  Mich. 


Safety  Congress  Held  at  Detroit 

National  Council  Enters  Current  Year  With  Finances  in  Good 
Condit  ion — Membership  Lower — Numerous 
Papers  Presented 


Utah  Metal  Mining  Institute 
Meets  at  Park  City 

The  Utah  Metal  Mining  Institute 
held  its  summer  session  in  Park  City, 
Aug.  2  and  26,  the  time  being  devoted 
chiefly  to  visiting  mining  properties, 
in  particular  those  in  which  there  had 
been  new  and  interesting  develop- 
ments. Friday,  the  first  day  of  the 
convention,  was  spent  mainly  at  the 
Silver  King  Coalition  mine  and  mill. 
Particular  attention  was  given  to  the 
high-grade  orebody  on  the  1,450  level, 
450  ft.  long  by  40  ft.  wide  by  25  ft. 
thick,  which  is  at  present  produc- 
ing heavily,  and  to  the  Silver  King 
shaft.  Saturday,  the  second  day,  was 
spent  in  visiting  the  Judge,  Daly 
West,  and  Ontario  properties.  The 
points  of  chief  interest  in  the  Judge 
and  Daly  West  were  the  new  finds  on 
the  900  level,  which  are  rejuvenating 
these  old  and  steady  producers.  The 
Judge  mill  was  visited.  The  members 
of  the  institute  visited  the  1,700  and 
the  1,500  levels  of  the  Ontario.  On 
Friday  luncheon  was  taken  at  the  Sil- 
ver King  Coalition  and  on  Saturday 
at  the  Daly  West.  On  Friday  evening 
Park  City  mining  companies  enter- 
tained the  members  at  dinner  in  the 
Athenaeum  Building,  and  during  the 
evening  there  was  dancing  at  the 
Elks'  club. 


UNDER  the  administration  of 
A.  H.  Young,  president  of  the 
National  Safety  Council  during 
the  past  year,  the  council's  deficit  was 
wiped  out,  all  of  its  debts  were  paid, 
and  a  surplus  of  $12,000  was  accumu- 
lated. This  was  stated  by  the  president 
in  the  course  of  his  address  to  the 
council  at  its  eleventh  annual  meeting 
which  was  held  in  Detroit  from  Aug.  28 
to  Sept.  1.  The  gross  revenue  for  the 
year  was  $205,996.52.  The  National 
Safety  News  cost  $24,220.40  and 
brought  in  (dues  from  council  members 
not  included)  $20,386.24.  On  the  other 
hand  the  "safety"  calendars  distributed 
cost  816,490.10  and  brought  in 
$23,358.81,  about  $7,000  profit.  The 
membership  declined  566  during  the 
year,  the  present  number  of  members 
being  3,060. 

The  Mining  Section  began  its  pro- 
gram on  Aug.  29.  At  the  first  session, 
John  S.  Boardman,  of  the  Anaconda 
Copper  Mining  Co.,  said  that  nothing 
had  been  done  toward  founding  a  Butte 
Section  of  the  couacil,  owing  to  the 
depressed  state  of  the  industry.  How- 
ever, a  Joseph  A.  Holmes  Safety  Asso- 
ciation had  been  established  and 
fostered,   he   said. 

"Mine  Hygiene  and  Sanitation"  was 
the  topic  of  R.  R.  Sayers,  Chief  Sur- 
geon of  the  U.  S.  Bureau  of  Mines. 

W.  W.  Adams,  statistician  of  the 
Bureau  of  Mines,  presented  a  paper  en- 
titled "The  True  Causes  of  Mine  Acci- 
dents." The  glaring  defect  in  all  acci- 
dent records  of  national  scope,  he  said, 
was  the  omission  of  the  important  ele- 
ment of  exposure  to  accident. 

Mr.  Adams  also  introduced  several 
forms  of  accident  reports  and  occupa- 
tional censuses  for  those  members  of 
the  National  Safety  Council  that  desire 
to  use  them  in  making  returns  to  the 
Bureau.  These  were  prepared  with  the 
aid  of  C.  L.  Colburn.  Their  purpose  is 
to  discover  not  only  the  number  and 
kind  of  accidents,  fatal  and  non-fatal, 
and  their  minute  causes,  but  also  the 
occupational  hazard  for  each  type  of 
work  in  the  mine.  Many  changes  were 
made  in  the  original  draft,  the  whole 
matter  being  discussed  at  length,  and 
the  blanks  will  be  revised. 

"Mine-Fire  Prevention  and  Fighting" 
was  the  title  of  the  paper  by  R.  H. 
Seip,  of  the  New  Jersey  Zinc  Co.,  at  the 
session  on  Aug.  30.  Mr.  Seip  outlined 
the  causes  of  mine  fires  and  discussed 
preventive    measures.     The    paper    on 


"The  Use  of  Telephones  in  Mines,"  by 
D.  E.  A.  Charlton,  was  published  in 
full  in  the  Aug.  26  issue  of  Engineer- 
ing and  Mining  Journal-Press. 

In  his  paper  on  "Mine  Rescue  Train- 
ing and  Operation,"  D.  J.  Parker,  of 
the  U.  S.  Bureau  of  Mines,  told  of  the 
governmental  requirements  that  mine 
rescue  apparatus  is  expected  to  meet. 
C.  L.  Colburn,  who  fills  the  joint  role 
of  mining  engineer  for  the  Bureau  of 
Mines  and  safety  engineer  for  the 
National  Safety  Council,  told  of  the 
visits  that  he  had  made  to  mines  in  the 
United  States  for  the  purpose  of  pro- 
moting safety  work. 

Lucien  Eaton,  superintendent  of  the 
Ishpeming  district  mines  of  the  Cleve- 
land-Cliffs Iron  Co.,  was  not  present. 
His  paper  on  "Underground  Transport" 
was  read  by  Mr.  Conibear. 

Other  papers  presented  at  the  re- 
maining sessions  were  "Portable  Ven- 
tilating Equipment  for  Mines,"  by  T.  E. 
Dudley,  of  E.  I.  du  Pont  de  Nemours  & 
Co.;  "Bulletin  Boards,"  by  R.  T.  Solen- 
sten,  of  the  National  Safety  Council; 
"Hoisting  Equipment  at  Mines,"  by 
Rudolf  Kudlich,  of  the  U.  S.  Bureau  of 
Mines;  "European  Hoisting  Practice," 
by  Graham  Bright;  "Wire  Rope  Con- 
nections," by  E.  O.  Keator;  and  "In- 
clined Haulage,"  by  Walter  Prokter,  of 
the  Safety  Appliance  Co. 

On  Monday  evening,  a  dance  was 
held  at  the  Statler  Hotel.  On  Tuesday 
evening  there  was  a  "smile"  party,  on 
Wednesday  evening  a  boat  ride  and  on 
Thursday  a  banquet.  At  the  banquet 
the  speakers  were  the  president,  Mr. 
Young,  Marcus  A.  Dow,  General  Safety 
Agent  of  the  New  York  Central  Lines, 
and  Edgar  A.  Guest,  of  the  Detroit  Free 
Press.  The  new  officials  of  the  National 
Safety  Council  were  announced.  These 
were:  M.  A.  Dow,  president;  Charles 
B.  Auel,  of  the  Westinghouse  Electric 
&  Manufacturing  Co.,  East  Pittsburgh, 
Pa.,  vice-president  in  charge  of  indus- 
trial safety  matters;  David  van  Schaak, 
Aetna  Life  Insurance  Co.,  New  York 
City,  vice-president  in  charge  of  public 
safety  matters;  George  T.  Fonda,  of 
Fonda  &  Tolstead,  Washington,  D.  C, 
vice-president  in  charge  of  sectional 
activities;  L.  A.  De  Blois,  Delaware 
Safety  Council,  Wilmington,  Del.,  in 
charge  of  local  councils;  Homer  Niez, 
Commonwealth  Edison  Co.,  treasurer 
and  chairman  of  finance  committee; 
and  William  H.  Cameron,  managing 
director  and  secretary. 
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MEN  YOU  SHOULD 
KNOW  ABOUT 


AY.  de  L.  Benedict,  mining  engineer, 
of  New  York,  arrived  at  Wallace, 
Idaho,  on  Aug.  29. 

Albert  Burch  has  left  San  Francisco 
for  Butte,  Mont.,  in  connection  with 
forthcoming  mining  litigation. 

C.  E.  Meissner  has  returned  to  New 
York  from  a  two  months'  prospecting 
trip  in  the  Hudson  Bay  region,  Canada. 
H.  S.  Munroe,  general  manager  for 
the  Granby  Consolidated  Mining,  Smelt- 
ing &  Power  Co.,  of  Canada,  is 
in  Seattle,  Wash. 

Edwin  Higgins  has  been 
elected  a  member  of  the  board  of 
governors  from  California  of 
the  American  Mining  Congress. 
James  S.  Douglas,  president  of 
the  United  Verde  Extension 
Mining  Co.,  has  returned  to 
Arizona  from  a  trip  to  France. 

C.  M.  Weld,  of  Weld  &  Liddell, 
of  New  York  City,  is  en  route 
to  Montana,  where  he  will  spend 
the  month  on  professional  busi 
ness. 

J.  S.  Bradford,  formerly  man- 
ager of  the  Chiksan  mine,  in 
Korea,  has  returned  to  San 
Francisco,  after  eleven  years' 
residence  in  Korea. 

Frank  M.  Darrow,  of  Jackson, 
Cal.,  who  is  developing  a  pro- 
cess for  the  treatment  of  carbon- 
aceous gold  ores,  was  in  San 
Francisco  recently. 

F.  V.  Bodfish,  of  the  Alta  Tun- 
nel &  Transportation  Co.,  of 
Utah,  has  been  visiting  mining 
districts  in  Idaho  in  company 
with  W.  K.  Webber,  of  Denver, 
Col. 

G.  F.  Moulton,  a  geologist  who 
has  been  serving  as  a  member 
of  the  staff  of  the  U.  S.  Geological 
Survey,  has  recently  accepted  an  ap- 
pointment at  the  University  of  South 
Dakota. 

John  I).  Ryan,  president  of  the  Ana- 
conda Copper  Mining  Co.,  who  has 
been  spending  his  vacation  in  the 
Michigan  copper  district,  has  returned 
to  New  York  City. 

V.  W.  Bradley,  of  San  Francisco, 
president  of  the  Bunker  Hill  &  Sulli- 
van Mining  &  Concentrating  Co.,  is  at 
ogg,  Idaho,  where  the  company's 
mine  and  smelter  are  situated. 

Orr  Woodhurn.  director  of  mine- 
rescue  work  in  the  Globe-Miami  dis- 
trict, volunteered  in  the  Argonaut 
mine  dis.-i-'  at  JacfcMD,  Cal.,  joining 
actively  in  the  efforts  to  reach  the  en- 
tombed   miners. 

h     <      Heald.  of  the  U.  S.  Geological 
Survey,   la   visiting   field   parti' 
ing  out  of  Billings,  Mont.,  and  Casper, 
irn   he  will   visit   the 


party  engaged  in  geological  work  in 
the  Black  Hills. 

Irving  Howbert,  president  of  the 
First  National  Bank  of  Colorado 
|  Springs,  and  chairman  of  the  Portland 
Gold  Mining  Co.,  has  been  elected 
president  of  that  company  to  succeed 
the  late  Frank  G.  Peck. 

J.  C.  Adami,  of  Bonne  Terre,  Mo., 
general  manager  of  the  St.  Joseph 
Lead  Co.,  was  in  Wallace,  Idaho,  re- 
cently for  a  week's  visit  with  his 
brother,  Henry  C.  Adami,  a  metallur- 
gist  with   the  Hecla   Mining  Co. 

Verne  Leroy  Havens,  editor  of 
Ingenieria  International,  is  now  in  Rio 
de    Janeiro,    Brazil.      Mr.     Havens     is 


chairman  pro  tern  of  the  joint  com- 
mittee appointed  by  the  four  national 
engineering  societies  to  consider  and 
act  upon  all  matters  arising  from  their 
participation  in  the  International 
Congress  of  Engineering.  Upon  the 
termination  of  the  congress,  Mr. 
Havens  will  visit  Uruguay  and  Argen- 
tina for  business  purposes  before  re- 
turning to  the  United  States. 

L,    0.    Howard,    dean    of    the    School 
of    Mines  and  Geology  at  the  Washing- 
ton   State   College,   has    returned   from 
a  summer  spent  in   Massachusetts  and 
Connecticut   and     in     the   inspection  of 
Kastern    schools   of   mines. 
I      MacPonald   has   severed    his 
OIU    With    thfl  Crown   King   Con- 
solidate.]    Mil  '  Crown    King. 
Ariz.,  and   is  now  engaireil   in  an   exam- 
ination   of    the    Thorpe    mine    on    the 
Lode,   near   Angels   Camp,  Cal. 
Hugh    M     Beilton,  Of  Cleveland.  Ohio, 
has    been    ap]  profM 
or    of    mining   and    metallurgy    in    the 


School  of  Mines  and  Geology  at  the 
State  College  of  Washington,  at  Pull- 
man, and  will  take  up  his  new  duties 
on  Sept.  1. 

T.  H.  Jenks,  of  Los  Angeles,  is  now 
engaged  upon  professional  work  in  the 
San  Juan  district,  with  headquarters 
at  Lake  City,  Col.  He  will  be  in  the 
vicinity  of  Denver  until  about  Sept. 
20,  when  he  expects  to  return  to  Cali- 
fornia. 

Governor  Parker  of  Louisiana  has 
established  a  chair  of  geology  in  the 
state  university.  He  justifies  his  ac- 
tion by  the  fact  that  Louisiana  has 
large  mineral  resources  and  that  the 
youth  of  the  state  should  be  afforded 
an  opportunity  at  home  to  ac- 
quire the  knowledge  necessary 
to  their  successful  exploitation. 
H.  B.  Howe,  who  has  been  se- 
lected to  occupy  the  chair,  is  a 
Yale    graduate. 

Ira  B.  Joralemon,  since  1919 
assistant  general  manager  of  the 
Calumet  &  Arizona  mines  at 
Warren  and  Ajo,  Ariz.,  and  near 
Lordsburg,  N.  M.,  has  resigned, 
effective  Sept.  15,  and  will  open 
offices  in  San  Francisco  as  a  con- 
sulting engineer.  Mr.  Joralemon 
came  to  the  Calumet  &  Arizona 
in  1907  and  in  1911  was  made 
the  company's  chief  geologist. 
In  1914  he  spent  about  a  year  in 
the  examination  of  South  Am- 
erican properties  for  the  Ana- 
conda Copper  Mining  Co.,  going 
back  to  South  America  in  1916 
and  to  Russia  and  Siberia  in 
1917  on  similar  business.  In 
1917  he  enlisted  in  the  Army 
air  service  and  was  overseas  till 
February,  1919. 

Arthur  W.  Ambrose  has  been 
selected  to  succeed  E.   A.   Hol- 
brook  as  assistant  director  of  the 
U.   S.   Bureau   of   Mines.        Mr. 
Ambrose  has  been  in  the  service 
of  the  Bureau  since  1917,  during 
which  time  he  has  risen  through 
the  various  grades  from   petro- 
teehnologist    to    chief    of    the 
petroleum  division  of  the  Bureau.     His 
appointment    as    assistant    director    is 
an    indication     of    the    increasing    im 
of     the     Bureau's     petroleum 
work       P.    B.    Tough,    who    has    been 
serving    the     Bureau    as    chief    super 
visor   of   oil   and  gas   leases,   will    suc- 
ceed   Mr.    Ambrose   as   chief  petroleum 
igist      F.   J.   Bailey,   the   assist- 
the  director,  under  a  rearrange- 
ment   of    the    work,   will    take    over     a 
portion     of    the    duties      formerly     as- 
signed   to   the   assistant    director  so  as 
to   allow   Mr.   Ambrose   to  give   a   por- 
tion of  his  time  to  tin-  petroleum  work. 

Mining  and  metallurgical  engineers 
visitintr  New  York  City  last  week  in- 
cluded: <;.  IF.  Cunningham,  of  Mel- 
bourne, Australia;  EL  I..  Ka«.  of  Mara- 
eaibo,  Venezuela;  I-'.  Crabtree,  of 
Pittsburgh,  Pa  M.  W.  Bacon,  of  Los 
Angeles,  Cal.;  w .  I..  Etemick,  of  Pitts- 
burgh, Pa.;  and  John  .1.  Case,  of  Urea' 
Falls.    Mont. 
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Leading  Events 


WAGES  of  coal  miners  in  Colorado  have  been  raised 
30  per  cent.  The  granting  of  this  increase  is 
expected  to  disturb  the  situation  in  the  metal-mining 
districts  of  the  state. 

Lower  freight  rates  on  ore  have  been  granted  on 
shipments  from  the  Pioche  district,  in  Nevada,  to  the 
Salt  Lake  Valley  smelters. 

Smelting  on  a  limited  scale  has  been  resumed  by  the 
International  Nickel  Co.  at  Copper  Cliff,  Ont. 

Officials    of   the    Hollinger    Consolidated   Gold   Mines 


have  announced  that  the  way  is  now  clear  for  develop- 
ing sufficient  power  to  permit  the  desired  increase  in 
milling  capacity. 

Antimony  will  be  brought  within  the  provisions  of 
the  War  Minerals  Relief  Act  if  an  amendment  just 
introduced  in  the  Senate  is  adopted. 

The  San  Pedro,  Los  Angeles  &  Salt  Lake  R.R.  is 
fighting  the  project  of  the  Iron  County  R.R.  Co.  in 
Utah,  which  proposes  to  build  a  new  railroad  line  into 
Iron  County. 


Argonaut  Miners  Still  Entombed 

Strenuous  Efforts  Made  to  Reach  Them 

— Slight   Hope  of  Rescue — Some 

Criticise  State  Laws 

Bv   Wire 

San  Francisco,  Sept.  6 — Since  mid- 
night Aug.  27,  when  forty-six  men  were 
trapped  below  the  3,000  level  of  the 
Argonaut  mine  by  a  fire,  which  broke 
out  two  sets  below  the  3,000  level, 
sustained  efforts  have  been  made  to 
rescue  the  imprisoned  miners.  No 
communication  has  been  established  and 
only  remote  hopes  are  entertained  that 
the  men  are  alive.  The  rescue  is 
being  attempted  through  the  neighbor- 
ing Kennedy  mine.  Drifts  upon  the 
3,600  and  the  3,900  levels  of  the 
Kennedy  are  being  reopened  and  rel- 
atively rapid  progress  is  being  made 
by  short  shifts  and  by  as  many  men 
as  can  be  worked.  The  connection  can- 
not be  made  before  Thursday  at  the 
best.  A  conference  of  mine  superin- 
tendents and  safety  men  decided  upon 
this  campaign  for  rescue,  and  all  the 
resources  of  the  district  have  been 
marshalled  to  put  it  through.  Rescue 
teams  from  the  neighboring  mines  from 
Grass  Valley  and  even  from  Arizona 
have  been  rushed  to  the  scene. 

There  is  manifest  a  disposition  to 
criticize  the  existing  state  safety  laws. 
A  statement  by  Will  J.  French,  Com- 
missioner of  the  State  Accident  Com- 
mission, indicates  that  all  the  safety 
requirements  had  been  complied  with  by 
the  Argonaut  company.  The  implica- 
tion is  that  the  safety  laws  did  not  go 
far  enough.  A  careful  analysis  of  the 
information  as  present  available  indi- 
cates that  no  conclusions  as  to  the  in- 
adequacy of  existing  laws  can  be 
made  until  all  the  facts  concerning  the 
origin  of  the  fire,  the  mine  conditions, 
the  mine  inspection,  and  the  discipline 


of  the  mine  crew,  and  the  adequacy  of 
the  management  are  known.  Without 
these  facts  it  is  futile  to  criticize  the 
regulations. 


Wages  of  Colorado  Coal  Miners 
Increased  30  Per  Cent 

New  Schedule  Expected  to  Complicate 

Situation    in    Metal-Mining 

Districts  of  State 

Colorado  coal  operators  have  made 
application  to  the  State  Industrial 
Commission  for  authorization  of  a  30 
per  cent  increase  in  wages  to  em- 
ployees, effective  Sept.  1.  This  notice 
is  in  compliance  with  the  Colorado  in- 
dustrial law,  requiring  at  least  thirty 
days'  written  notice  of  an  intended 
change  affecting  conditions  of  employ- 
ment, wages  or  hours.  Operators  an- 
nounce that  the  price  of  coal  will  be 
advanced  $1  per  ton  as  soon  as  the  new 
wage  scale  becomes   effective. 

In  November  of  last  year  the  oper- 
ators with  the  approval  of  the  Indus- 
trial Commission  announced  a  30  per 
cent  cut  in  the  scale  which  was  the 
wage  established  during  the  war  and 
the  same  as  that  of  the  union  mines 
throughout  the  country  and  for  which 
the  United  Mine  Workers  are  now  con- 
tending. With  the  announcement  of 
a  30  per  cent  reduction  in  wages  last 
November  the  price  of  coal  was  re- 
duced $1  per  ton. 

The  new  high  wage  schedule  in 
Colorado  coal  fields  will  complicate  the 
situation  in  metal-mining  districts  as 
well  as  in  other  lines  of  industry. 
Metal  mine  operators  are  paying  $4.50 
for  machine  men,  $3.50  for  muckers, 
and  the  new  coal  mine  wage  schedule 
will  inevitably  increase  the  depletion 
of  labor  for  the  metal  mines  as  con- 
ditions are  already  acute. 


Nevada  Consolidated  to  Mill 
2,000  Tons  Daily  by  Oct.  1 

Construction  of  Third   Unit  Will  Wait 

Until  Spring — Copper  Production  at 

2,500,000  Lb.  per  Month 

Immediately  following  the  fire,  which 
almost  totally  destroyed  the  main  con- 
centrator building  of  the  Nevada  Con- 
solidated Copper  Co.  on  July  9,  con- 
tracts were  made  for  structural  steel 
to  replace  two  units.  These  will  contain 
grinding  and  concentrating  capacity  of 
8,000  to  9,000  tons  per  day,  according 
to  the  company's  quarterly  report  just 
issued.  The  old  wooden  storage  bins 
will  be  replaced  with  bins  of  steel,  and 
the  new  plant  will  contain  no  wood  at 
all  except  in  apparatus  where  the  em- 
ployment of  wood  is  necessary.  The 
building  steel  for  the  first  unit  has  all 
been  shipped  from  the  fabricating  shops 
and  much  of  it  has  arrived  at  the  plant. 
Erecting  equipment  and  crews  are  also 
on  the  ground  and,  barring  unforeseen 
delays,  the  first  unit  building  will  be 
completely  erected  by  or  before  Oct.  1. 
and  the  second  one  likewise  finished 
by  or  near  the  end  of  that  month.  By 
using  the  undamaged  grinding  machin- 
ery and  such  spares  in  the  way  of  other 
apparatus  as  were  on  the  ground,  to- 
gether with  a  considerable  amount  of 
machinery  borrowed  from  the  Utah 
Copper  Co.'s  plants  at  Garfield,  it  is 
now  estimated  that  the  concentrating 
operations  will  be  resumed  to  the  extent 
of  about  1,000  tons  per  day  on  Sept.  15. 
An  additional  thousand  tons  of  con- 
centrating capacity  will  be  available  for 
use  on  Oct.  1  and  thereafter  added 
equipment  wi'l  be  put  in  operation 
weekly,  to  the  end  that  the  entire  two 
units  should  be  available  for  use  by 
about  the  end  of  the  year,  dependent 
upon  deliveries  of  new  equipment  as 
well  as  upon  the  demand  for  production. 
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In  the  meantime,  copper  output  is 
being  maintained  at  the  rate  of  about 
2,500,000  lb.  per  month,  and  possibly 
somewhat  more,  through  the  treatment 
of  increased  quantities  of  ore  drawn 
from  the  high-grade  deposits  of  the 
Ruth  mine,  together  with  the  small 
stock  of  concentrates  and  other  smelt- 
able  material  on  hand.  Upon  resump- 
tion of  concentrating  operations  to  the 
extent  of  2,000  tons  per  day  by  or 
before  Oct.  1,  production  will  be  imme- 
diately restored  to  the  curtailed  rate 
prevailing  prior  to  the  fire. 

According  to  present  plans,  construc- 
tion of  the  third  unit  will  be  deferred 
until  the  coming  spring  in  order  to  take 
greatest  advantage  of  re-using  salvaged 
material,  including  steel,  and  for  the 
further  reason  that  it  is  believed  the 
capacity  of  two  units  will  be  ample  for 
the  immediate  future.  Three  units  of 
the  new  plant  will  have  a  capacity  con- 
siderably in  excess  of  the  whole  original 
mill,  and  it  is  not  the  present  intention 
to  rebuild  the  fourth  unit  except  as 
to  that  portion  covering  the  old  upper 
main  floor  which  will  be  used  as  a  shop 
for  repairs  and  maintenance. 


Hollinger's  Way  Now  Clear 
to  Develop  Power 

Officials  of  the  Hollinger  Consolidated 
Gold  Mines,  of  Porcupine,  Ont.,  state 
that  all  opposition  to  the  development 
of  hydro-electric  power  by  the  company 
has  been  cleared  away.  The  develop- 
ment proposed  is  good  for  a  minimum 
of  20,000  hp.,  and  it  is  expected  that 
construction  work  will  be  started  soon. 
As. one  step  toward  increasing  the  daily 
milling  capacity  to  7,000  tons,  which  is 
the  immediate  objective  of  the  company, 
the  stamps  will  be  replaced  by  rod  mills. 
This  change  will  be  made  as  quickly  as 
possible.  The  company  has  crossed  the 
Schumacher  line  at  the  eighth  level. 
This  property  was  recently  purchased 
for  over  SI, 600,000,  and  it  is  under- 
stood there  is  a  large  tonnage  of  low- 
grade  ore. 

Hollinger  Drops  Option 
at  Elbow  Lake 

The  Hollinger  interests  have  dropped 

iptfofl   on   the   Murray  claims  at 

Elbow  Lake,  Man.,  and  a  new  company 

has  been  formed  to  take  them  over.  The 

property  hat  been  acquired  by  mining 

i-d   by   Frederick   G.   Corn 

ing,  mining  engineer  of  New  York, 
W.  R.  I'.  Parker,  I  of  the 

mining  corporation,  and  Robert  Sweeny. 

of     New     York.      Gordon     Murray    and 

re  accepting  shares  in  the 
company  in  payment  of  their  claims. 

Smallest  Claim  Slaked 

A  claim  was  recently  staked  in  Kirk 
land  Lake,  Ont.,  having  a  length  of 
only  300  ft.  and  a  width  of  15  ft.  It 
the  Wright- Ha  rgroavos 
and  the  Sylvanite,  and. 
known,  is  the  smallest  claim  ever  staked 
i  no.     Proapi  ponder- 

ing how  it  will  be  pottlble  to  do  the 
necessary  assessment  work  on  this 
small  piece  of  ground. 


Stimulation  of  Silver  Output 
Sought  in  China 

Owing  to  the  shortage  of  silver 
specie  in  China,  the  Ministry  of  Fi- 
nance has  circularized  the  various 
provinces  and  areas,  urging  the  insti- 
tution of  a  thorough  investigation 
into  all  silver  mines  with  a  view  to 
their  exploitation,  according  to  Reuters 
Agency.       

Washington  Magnesite  Districts 
Depressed 

News  that  the  Senate  had  rescinded 
its  recent  action  increasing  the  tariff 
or1  crude  and  burned  magnesite  has 
plunged  the  Washington  magnesite  in- 
dustry into  deep  gloom.  It  is  asserted 
that  the  reduction  will  not  permit 
operation  of  this  industry,  which  during 
the  war  assumed  considerable  magni- 
tude in  Stevens  County. 


International  Nickel  Co. 
Resumes  Smelting 

The  smelter  of  the  International 
Nickel  Co.  at  Copper  Cliff,  Ont.,  re- 
sumed operations  on  Sept  1  after  being 
closed  down  for  eighteen  months.  It  is 
operating  at  one-third  of  its  war-time 
capacity,  employing  650  men  on  eight- 
hour  shifts.  The  Creighton  mine  began 
operations  Aug.  24.  Regular  shipments 
of  matte  will  be  made  to  the  refinery  at 
Port  Colbnrne,  and  the  refined  nickel 
will  be  shipped  to  the  rolling  mills  at 
Huntington,  Va.,  where  it  will  be  rolled 
into  malleable  metal. 


Peculiar  Hoist  Accident 
on  Gogebic  Range 

A  serious  accident  occurred  to  the 
hoisting  plant  at  the  Woodbury  shaft 
of  the  Newport  Mining  Co.  at  Ironwood, 
Mich.,  on  Aug.  31,  but  fortunately  no 
one  was  killed  or  seriously  injured.  The 
engineer  had  stopped  the  cage  hoist 
with  one  cage  at  the  shaft  collar  and 
left  his  stand  to  make  an  adjustment 
on  the  engine.  Apparently  he  neglected 
to  set  the  brake  on  one  drum,  and  while 
working,  accidentally  moved  the  throt- 
tle of  the  clutch  engine  for  this  drum, 
thus  releasing  the  latter.  Before  he 
could  regain  the  stand  and  set  the 
brake  the  drum  was  beyond  control,  the 
cage  went  to  the  bottom  of  the  shaft, 
.■mil  the  drum  burst,  'earing  a  great 
hole  in  the  end  of  the  building  and 
many  smaller  ones  in  the  roof  and  other 
end.  Miraculously  none  of  the  six  en- 
ginemen  in  the  building  were  injured 
by  the  bombardment  of  steel  fragments 
tiling  brick,  and  none  of  the  other 
i\  or  eight  large  machines  in  the  room 
were  damaged.  Even  the  hoisting  en- 
elf,  a  22x  18  in.  duplex  Corliss 
•  an    1111    Chalmers  h" 

■I  very  little,  aside  from  Che 
broken  dram,  with  its  post  brakes  and 
clutch  engine,    f  >i f  the  brake  po  ri  i 

OWn  through  a  solid  hrick  wall 
and  60  ft.  beyond.  The  idler  stands, 
shaft  house  and  shaft  wen  not  much 
damaged 


Pioche  Gets  Lower  Freight  Rates 
to  Salt  Lake  Valley 

New  freight  rates,  effective  from 
Aug.  30,  between  Pioche  and  Caliente, 
Nev.,  and  the  Salt  Lake  Valley  smelt- 
ers, have  been  granted  by  the  Union 
Pacific  Railroad  Co.  with  the  permis- 
sion of  the  Interstate  Commerce  Com- 
mission. These  rates,  which  show  a 
substantial  reduction,  are  as  follows: 
Valuation 

of  Ore  Pre-war 

at  Smelter  Rate  New  Rate 

$6.50  $1.75  $1.80 

7.50  1.75  1.80 

8.50  2.25  1.80 

10.00  2.25  1.80 

11.00  2.75  2.00 

12.00  2.75  2.20 

13.00  2.75  2.40 

14.00  2.75  2.60 

15.00  2.75  2.80 

16.00  3.50  3.00 

17.00  3.50  3.20 

18.00  3.50  3.40 

19.00  3.50  3.60 

20.00  3.50  3.60 

30.00  4.50  4.00 

New  rates  will  also  be  published  on 
ores  of  higher  grade.  The  principal 
movement  at  the  present  time  is  on 
ores    valued    between    $8.50    and    $20. 

Arizona  Copper  Co.  Wins  Award 
in  Bullion  Rate  Case 

Reparati  n  has  been  awarded  by  the 
Interstate  Commerce  Commission  to  the 
Arizona  Copper  Co.,  Ltd.,  to  cover  over- 
charges on  shipment  of  copper  bullion 
from  Clifton,  Ariz.,  to  New  York.  The 
case  grew  out  of  charges  made  by  the 
carriers  on  a  basis  of  a  minimum 
weight  of  60,000  lb.  to  the  car.  The 
copper  company  produced  evidence  to 
show  that  the  initial  carrier  refused  to 
accept  the  cars  if  loaded  with  copper  to 
the  full  capacity.  The  carrier  and  its 
connections,  however,  contended  that 
the  shipments  could  have  been  withheld 
until  cars  of  greater  capacity  could 
have  been  furnished.  "If  complainant 
had  elected  to  pursue  the  latter  alterna- 
tive," says  the  commission  in  its  deci- 
sion, "the  shipments  might  have  been 
subjected  to  unreasonable  delay,  as  a 
car  shortage  which  existed  at  the  time 
of  the  movement  made  it  questionable 
when  equipment  of  the  type  desired 
could  have  been  furnished.  The  effect 
of  the  compulsion  placed  upon  com- 
plainant was  analogous  to  physical 
inability  to  load  the  cars  to  the  pre 
scribed  minimum.  It  is  unreasonable 
transportation  charges  on  mini- 
mum weights  in  excess  of  the  cars' 
capacity." 

Feldspar  Colloquium  at  Exposi- 
tion of  Chemical  Industries 

The  American  Ceramic  Society  has 
provided  the  program  for  one  of  the 
days  during  the  week  of  the  Exposition 
of  Chemical  Industries  which  is  to  be 
held  in  New  York,  Sept.  II  to  L6,  A 
symposium  on  "Feldspar"  has  been  ar- 
ranged in  which  several  will  take  part. 
.1.  I>.  Dickey,  of  the  Industrial  Filtra- 
tion Corporation,  will  talk  on  the 
"Preparation  Of  Clays  and  .Minerals  for 
Ceramic    Purposes." 
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News  from  Washington 


Hope  for  Mine  Law  Revision 

Bill  Abandoned 

Federated  Societies  Not  to  Let  Efforts 

Slacken— May    Propose   Rigid   En- 
forcement of  Existing  Statutes 

Practically  all  hope  of  securing  fur- 
ther action  by  the  House  Committee 
on  Mines  and  Mining  on  the  bill  pro- 
viding for  the  revision  of  the  mining 
laws  has  been  abandoned.  Represent- 
ative Rhodes,  the  chairman  of  the 
committee,  states  that  Representative 
Arentz,  of  Nevada,  has  been  promised 
that  the  committee  will  take  no  fur- 
ther action  on  the  bill  until  the  Ne- 
vada Congressman  returns  to  Wash- 
ington. Since  it  is  known  that  Mr. 
Arentz  opposes  most  of  the  revision 
suggested  in  the  measure,  it  is  be- 
lieved that  his  influence  will  not  be 
used  in  an  effort  to  bring  the  bill  out  of 
its  pigeonhole.  The  Committee  on 
Mines  and  Mining  is  inclined  to  be 
guided  in  the  matter  by  Mr.  Arentz, 
who  introduced  the  bill.  The  bill  was 
drafted  by  a  committee  of  engineers 
headed  by  W.  R.  Ingalls.  Mr.  Arentz 
states  that  he  introduced  the  bill  to 
facilitate  its  distribution  for  criticism 
and  suggestion.  He  pointed  out  on 
numerous  occasions  that  he  had  no  in- 
tention of  sponsoring  the  bill. 

Largely  through  the  efforts  of  Mr. 
Arentz,  who  is  a  mining  engineer, 
about  5,000  copies  of  the  bill  were 
systematically  circulated  throughout 
the  West.  Particular  attention  was 
given  to  the  effort  to  get  the  bill  in 
the  hands  of  the  small  operator,  the 
mine  superintendent,  and  the  prospec- 
tor. These  elements  within  the  indus- 
try interpreted  the  bill  to  be  in  the 
interest  of  the  large  operator  and  saw- 
in  it  a  blow  at  the  prospector  and 
those  engaged  in  mining  in  a  small 
way.  The  weight  of  this  opinion  so 
impressed  the  Committee  on  Mines  and 
Mining  that  there  is  very  little  desire 
among  its  membership  to  push  this 
legislation. 

On  the  other  hand,  the  Federated 
American  Engineering  Societies  is  de- 
termined to  keep  alive  the  effort  to  se- 
cure revision  of  the  mining  laws.  That 
organization  points  to  the  fact  that 
metal  mining  never  before  has  been  so 
dead,  and  never  before  was  the  oppor- 
tunity to  find  and  develop  a  mine  so 
limited.  It  is  believed  that  the  claim 
staker  has  been  protected  at  the  ex- 
pense of  development  and  that  the 
metal-mining  industry  must  be  free 
from  many  of  the  handicaps  imposed 
by  laws  enacted  to  meet  widely  dif- 
ferent conditions. 

It  is  possible  that  the  Federated  so- 
cieties may  take  steps  looking  to  the 
rigid  enforcement  of  the  existing  laws. 
which  it  is  believed  will  more  than  any 
other  one  thing  bring  home  to  the 
West  that  revision  is  not  in  the  inter- 
est of  the  large  operators  and  that 
the  existing  laws  are  tolerable  only 
because  they  are  not  observed  in  a!i 
particulars. 


By  PAUL  WOOTON 
Special  Correspondent 

Manganiferous  Iron  Ores 
To  Be  Tested 

A  series  of  blast-furnace  tests  on  the 
manganiferous  iron  ores  of  the  Cuyuna 
Range  will  be  run  in  the  near  future. 
These  tests  are  the  most  pretentious 
ever  undertaken  and  are  expected  to 
have  an  important  bearing  on  smelting 
practice  as  applied  to  the  low-grade 
manganiferous  ores. 

Conferees  Pushing  Work 
on  Tariff  Bill 

Driving  at  top  speed,  Republican  con- 
ferees on  the  Fordney-McCumber  Tariff 
Bill  have  considered  and  tentatively 
agreed  upon  more  than  half  of  the 
amendments  to  rates  which  were  made 
by  the  Senate.  Working  seven  hours 
daily,  and  with  prospects  of  night  ses- 
sions, the  conferees  have  declared  that 
their  report  will  be  submitted  to  Con- 
gress by  the  middle   of   September. 

In  making  this  record  of  sreed,  how- 
ever, the  conferees  have  passed  over 
until  the  end  of  the  b  11  all  highly  con- 
troversial points  in  the  measure.  The 
question  of  the  basis  of  valuation  to  be 
used  in  determining  ad  valorem  rates 
will  not  be  disposed  of  until  the  last. 
The  House  used  American  valuation  as 
its  basis — the  value  of  a  comparable 
American  article.  The  Senate  used  for- 
eign valuation,  which  has  been  the  basis 
of  all  previous  tariff  measures.  In  pro- 
ceeding with  the  discussion  of  rates, 
the  conferees  are  using  the  Senate  basis 
of  foreign  valuation,  but  with  experts 
of  the  Tariff  Commission  keeping  a 
parallel  column  translating  such  duties 
into  terms  of  the  American  wholesale 
se'ling  price  of  the  imported  article. 
This  is  the  so-called  Burgess  plan,  sug- 
gested by  William  Burgess,  now  a 
member  of  the  Tariff  Commission,  and 
which  was  considered  and  rejected  by 
the  Senate  Finance  Committee  when  the 
bill  first  came  from  the  House  more 
than  a  year  ago.  If  this  plan  were 
adopted  finally  by  the  conferees,  it 
vould  change  every  ad  valorem  rate  in 
the  bill — and  ad  valorem  rates  constitute 
about  22  per  cent  of  all  rates  in  the  bill 
— and  would  destroy  any  accurate  basis 
of  comparison  with  previous  tariff  laws. 

Nothing  as  to  definite  agreements  on 
rates  is  being  given  out  by  the  Republi- 
can conferees.  The  Democratic  con- 
ferees are  excluded  from  the  sessions, 
and  no  meetings  are  being  held  with 
reporters,  as  was  done;  during  con- 
ference on  the  tax  bill. 

While  no  authoritative  information 
has  been  given  out  by  the  conferees,  it 
is  the  general  understanding  in  the  cor- 
ridors of  both  houses  of  Congress  that 
the  conferees  have  made  some  reduc- 
tions in  the  chemical  schedule  and  in  the 
metals  schedule,  the  latter  being  in 
manufactured  articles. 

Republican  leaders  in  both  the  House 
and  Senate  predict  that  the  new  tariff 
bill  will  be  on  the  statute  books  by 
Oct.  1. 


Will  Try  to  Bring  Antimony 
Under  War  Minerals  Act 

Senator     Pittman     Introduces    Amend- 
ment— Further   Awards    Recom- 
mended on  Claims  for  Relief 

Senator  Pittman,  of  Nevada,  has  in- 
troduced an  amendment  to  the  War 
Minerals  Relief  Act  which  adds  anti- 
mony to  the  minerals  covered  by  the 
existing  act.  The  amendment  makes 
the  act  retroactive,  in  so  far  as  anti- 
mony is  concerned.  The  existing  act 
covers  manganese,  chrome,  pyrites, 
and  tungsten. 

Subject  to  the  approval  of  the  Sec- 
retary of  the  Interior,  the  War  Min- 
erals Relief  Commissioner  has  recom- 
mended awards  as  follows:  Tom 
Travis  Lane,  San  Francisco,  $3,886.11; 
E.  J.  Emmons,  Bakersfield,  Cal., 
$1,35828;  J.  E.  Birmingham,  Chico, 
Cal.,  $539;  John  Madrid,  Angels  Camp, 
Cal.,  $941.07;  Henry  Augustus  Ball, 
Cecilville,  Cal.,  $411.21;  Harry  N. 
Boynton,  San  Francisco,  $558.45; 
Timms  &  Bailey,  John  Day,  Ore., 
$216.60.  In  each  of  these  claims,  new 
dates  of  stimulation  were  established 
under  the  amended  act.  The  claim  of 
Mary  E.  Ashley,  of  Montrose,  Cal., 
was  disallowed,  on  the  ground  that  it 
does  not  come  within  the  purview  of 
the   act. 

Seeking  Safeguards  for  Future 

of  Silver 
Representatives     of     Mining     Industry 

and  Western  Senators  Discuss  Ways 

of  Stabilizing  Price 
Legislation  and  other  means  of  sta- 
bilizing the  price  of  silver,  including 
the  possibility  of  a  loan  of  300,000,000 
ounces  to  China  through  the  United 
States  Treasury,  were  discussed  last 
week  at  a  meeting  of  Western  Sena- 
tors and  the  representatives  of  the  sil- 
ver mining  industry  which  was  held  in 
the  Washington  office  of  Senator  Key 
Pittman,  of  Nevada.  As  a  result  of 
the  conference,  which  continued  two 
days,  a  committee  was  appointed  to 
consult  mining  experts,  economists  and 
students  of  international  affairs  to  ob- 
tain the  best  thought  on  the  subject 
so  that  a  definite  program  of  action 
may  be  determined  upon,  a  firm  foun- 
dation and  suitable  legislation  drafted 
for  presentation  to  Congress  at  the 
December  session.  This  committee 
comprises  Senator  Pittman  as  chair- 
man, Senators  Nicholson,  of  Colorado; 
Walsh,  of  Montana;  Gooding,  of  Idaho, 
and  King,  of  Utah,  with  J.  F.  Call- 
breath,  secretary  of  the  American  Min- 
ing Congress,  as  secretary.  In  addi- 
tion to  the  members  of  the  committee, 
among  others  who  attended  the  con- 
ference were  Senators  Phipps,  of 
Colorado,  and  Oddie,  of  Nevada;  H.  N. 
Lawrie,  managing  director  of  the 
American  Gold  and  Silver  Institute, 
and  Ravenel  Macbeth,  president  of  the 
Idaho  Mine  Operators'  Association, 
who  is  a  State  Senator  of  Idaho. 
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London  Letter 

E.  P.  Mathewson  Makes  Supplementary 
Report    on    Burma    Corporation — 
Broken  Hill  Proprietary's 
Position 
By  W.  A.  Doman 
London,  Aug.  25— On  previous  occa- 
sions   I    have    written    concerning    the 
Burma    Corporation,    and    its    ore    re- 
serves and  scale  of  operations.     For  a 
company    of    the     magnitude     of     the 
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The  conference  discussed  informally 
what  Senator  Pittman  characterized  as 
propaganda  for  the  repeal  of  the  pur- 
chase clause  of  the  Pittman  Act;  the 
King  resolution  for  the  summoning  of 
a  conference  looking  toward  an  inter- 
national agreement  for  the  use  of  silver 
at  a  fixed  rate  as  an  additional  re- 
serve behind  currency,  which  is  pend- 
ing in  the  Senate;  possible  measures 
to  break  British  control  of  the  world 
price  of  silver;  revival  of  demand  in 
India;  the  needs  of  China  when  the 
internal    political    conditions     in     that 

country  are  composed,  and  other  fea-     gurma  Corporation  the  scale  of  opera 
tures  of  the  situation.  tions  is  relatively  small.     Some  months 

Explaining  his  view  of  the  situation,     agQ  j  referred  to  the  technical  report 
the  Nevada  Senator  said:  written  by  E.  P.  Mathewson.     This  en- 

"Eighty  per  cent  of  the  entire  silver  gineer  nas  gone  further  into  the  mat- 
production  of  the  world  is  in  the  ter^  and  nas  ma<je  a  supplementary  re- 
United  States,  Canada,  and  Mexico.  por't  to  the  d;rectors.  The  document 
More  than  50  per  cent  of  all  silver  is  ^as  not  yet  seen  the  light  of  day,  but 
controlled  by  Americans,  yet,  notwith-  T  understand  that  it  contains  a  recom- 
mendation that  the  metallurgical 
works  should  be  increased.  Before  the 
war  the  Broken  Hill  mines  supplied  a 
goodly  proportion  of  the  pig  lead  used 
in  the  East.  They  will  now  apparently 
find  the  Burma  Corporation  coming 
into  keener  competition  with  them,  for 
both  time  and  freight  rates  will  count. 
The  Broken  Hill  Proprietary  Co. 
itself  is  typical  of  the  Barrier  Range 
mines    in    general.      Labor    conditions 
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standing  that  for  twenty  years  the  de- 
mand has  been  greater  than  the  pro- 
duction, there  is  no  department  of  this 
Government  which  has  looked  after  the 
product  of  the  silver  industry.  The 
world  price  is  arbitrarily  fixed  every 
day  by  four  brokers  in  London,  with 
the  support  of  the  British  Govern- 
ment. We  know  this  thing  can  be 
stopped  and  arrangements  made  so 
that    silver    cannot   be    depreciated    by 

people  who  do  not  produce  it  and  by  niiiitate  against  the  earning  of  profits, 
countries  which  only  buy  it.  The  or  even  0f  operating  economically,  and, 
whole  thing  is  that  nobody  has  ever  tnougn  occasional  dividends  are  paid, 
tried  to  do  anything  for  it."  tho    nrrwnpritv   of   the   field   has   to    a 

Senator   Pittman   estimated  that  the 
United    States    Treasury    will    continue 


to  purchase  silver  at  $1  an  ounce,  un- 
der the  Pittman  Act,  for  eighteen  to 
twenty  months  longer,  with  the  pres- 
ent world  price  of  70c,  and  for  a 
longer  period  if  the  world  price 
should  go  above  $1,  in  which  event 
American  producers  would  not  offer 
their  silver  to  the  Government. 

China,  when  composed  politically, 
will  need  credit  above  all  else  and  the 
United  States  is  the  logical  country  to 
extend  this  credit,  Senator  Pittman 
stated.  He  believes  that  China  would 
pay  $1  an  ounce  for  silver,  if  per- 
mitted to  pay  for  it  over  a  term  of 
years  and  without  interest,  and  he  has 
in  mind  a  sale,  or  loan,  along  these 
lines  of  $300,000,000,  or  300,000,000 
"f  silver,  by  the  United  States 
Government. 


Johannesburg  Letter 

Rebel  Leader  Sentenced  to  Ten  Years* 

Imprisonment — Benefits  of  Reduced 

Working  Costs  at  Rand  Mines 

Set  Forth — Mining  Board 

Ends  Sittings 

By  John  Watson 

Johannesburg,  Aug.  1— At  the  special 
Treason   Court,  on  July  24  the  Judge- 
President,    Sir    J.     Dove-Wilson,    con- 
cluded   his    judgment    in    the    trial    of 
Rasmus    Peter    Erasmus,   the   so-called 
"General"  of  the  Newlando  (rebel  com- 
mando)   for   high  treason,   as  follows: 
"In  all  the  circumstances  we  feel  that 
in  the  due  exercise  of  our  duty  towards 
the  community  we  cannot  inflict  on  you 
a  less  sentence — and  you  will  recognize 
that  in   all   the    circumstances   it   is   a 
lenient    one — than    imprisonment    with 
hard  labor  for  a  period  of  ten  years." 
An    important    statement    was    pre- 
sented to  the  Mining  Industry  Board  on 
July  14  by  Sir  Evelyn  Wallers,  H.  R. 
Hill    (consulting  engineer,   Union   Cor- 
poration), P.   M.  Newhall    (consulting 
engineer,   Central    Mining   Group)    and 
W.  Gemmill  (actuary  and  labor  adviser, 
Chamber  of  Mines.)    It  shows  how  the 
workable  ore  contents  of  the  Rand  will 
be    enlarged    and    improved    by    such 
economic  measures  as  a  diminution  of 
working     costs.       Improved     economic 
measures    must    confer    the    following 
benefits  on  the  state:    (1)    Longer  life 
to  the  industry;  (2)  wider  field  for  em- 
ployment;   (3)    greater    return    to    in- 
vestors;   and    (4)    attraction    of    new 


the  prosperity  of  the  field  has  to 
great  extent  been  undermined.  Dur- 
ing the  twelve  months  ended  on  May 
31  last  the  report  states  that  produc- 
tive operations  underground  were  sus- 
pended owing  to  the  impossibility  of  capital.  More  extensive  economic  em- 
profitable  working  on  account  of  labor     ployment  of  white  men  on  the  mines  of 


Brain  Worker  vs.  Artisan 
A  concrete  instance  of  the  disparity 
between  salaries  paid  those  who  work 
with  their  brains  and  those  who  work 
with  their  hands  is  cited  by  Clifford  M. 
Holland,  the  chief  engineer  of  the  New- 
York  and  New  Jersey  Bridge  and  Tun- 
nel Commission.  In  a  letter  t,.  D 
Bain,  of  the  U.  S.  Bureau  of  Mine-.,  Mr. 
Holland  tells  of  an  instance  at  n  Middle 
which  just  has  come 
under  his  notice,  Apparatus  was  being 
constructed  for  some  very  important  re- 
search work.  The  carpenters  engaged 
on  the  work  received  $2  per  hour, 
whereas  the  scientists  who  o 
apparatus  in  their  research  work  re- 
ceived $1  per  hour. 


awards.  The  seriousness  of  the  posi 
tion  can  be  gathered  from  the  fact 
that  actual  working  time  at  face  rs 
reduced  from  106  hours  to  55  hours 
weekly.  Tailings  are  still  being 
treated,  and  last  year  184,701  tons 
yielded  2,789  tons  of  lead  concentrates 
and  37,837  tons  of  slimes.  The  zinc 
separation  plant  treated  144,207  tons 
of  tailings,  producing  23,932  tons  of 
zinc  concentrates  and  2,813  tons  of 
slimes.  The  slimes  flotation  plant  pro- 
duced 11,081  tons  of  lead  concentrates 
and  28,837  tons  of  zinc  concentrates. 
From  the  standpoint  of  the  Newcastle 
Steel  Works  the  company  is  virtually 
strangled,  for  wages  and  hours  have 
been  fixed  by  arbitrary  legal  tribunals 
of  federal  and  state  governments.  The 
only  alternatives  were  to  work  at  a 
loss  or  suspend  operations.  The  latter 
was  decided  upon,  though  quite  re- 
cently, owing  to  the  placing  of  small 
government  orders,  the  works  have 
partially  restarted.  The  net 
profit  for  the  year,  after  providing  for 
depreciation     and     debenture     interest, 

The  Rayfield  (Nigeria)  Tin  Fields, 
Ltd.,  which  had  such  bright  prospects 
when  tin  mining  in  Nigeria  was  a  pay- 
ing    business,    has     fallen     upon     evil 


the  Rand  can  best  be  attained  by 
decrease  in  the  cost  of  production, 
which  will  ensue  from  an  unrestricted 
right  to  recruit  native  labor  up  to  full 
requirements  of  the  industry,  and  from 
increased  efficiency  on  the  part  of  all 
employees,  white  and  colored,  together 
with  the  other  factors  which  have  been 
brought  forward  in  evidence. 

The     various     mines     affected     are 
divided  into  four  classes: 

ill  A  list  of  thirty-five  mines  is 
given,  consisting  of  present  producers, 
which  contain  large  quantities  of  ore 
which  could  not  be  worked  profitably  at 
the  working  costs  of  11121.  If,  how- 
ls cm  be  reduced  to  15s.  per 
ton  milled,  the  life  of  these  mines  will 
I  to  twenty-six  years,  or 
nearly   doubled. 

(2)  A  list  is  given  of  ten  mines  which 
impelled  to  cease  operations  be- 
fore   their    claim     areas     hail    been    ex- 
hausted.     An  analysis  of  the  published 
reports   shows    that    these    mines    had   a 

total    tonnage    of   fully   developed   ore 
amounting    to     1,887,000    tons,    of    an 

average  vali f  ■>'■'  dwt.  per  ton. 

I  here    is    a   class    of    six    mines 
which  have  sunk  shafts  to  the  reef  and 

considerable  amount  of 


times.  eld  n      " pment;  but  which  have  exhausted 

regarded     as    the    premier    tin     mining      their  cash  resources.     These  areas  total 
company  of  the  country.  <  I   elaima   and    four  out  of  these  six 
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companies  had  developed  reserves 
totaling  1,000,000  tons  averaging  5.6 
dwt.  in  value.  On  a  basis  of  25,000  tons 
a  claim,  the  gross  contents  of  these 
mines  is  estimated  at  147,000,000  tons 
of  which  40  per  cent,  or,  say,  60,000,000 
tons,  could  reasonably  be  regarded  as 
payable. 

(4)  There  are  areas  of  unexplored 
ground  on  the  extreme  western  and 
eastern  ends  of  the  Rand,  a  very  large 
proportion  belonging  to  the  govern- 
ment. The  capital  required  to  develop 
these  areas  would  be  large.  The  total 
gold  contents  of  these  areas  is  esti- 
mated to  be  enormous  and  the  im- 
portance of  their  exploitation  to  the 
country  must  be  strongly  emphasized. 
A  summary  of  the  additional  tonnages 
mentioned  under  the  four  heading's, 
would  be:  Class  1,  379,000,000;  Class  2, 
60,000,000;  Class  3,  60,000;000;  Class  4, 
225,000,000;  and   total   724,000,000. 

The  sittings  of  the  Mining  Industry 
Board  closed  on  July  26.  Sir  Carruthers 
Beattie  said  the  board  did  not  intend 
to  deal  with  the  federation,  the  Aug- 
mented Executive,  or  the  strike;  but 
with  the  future  and  methods  by  which 
benefit  might  be  derived.  The  discus- 
sions had  already  been  referred  to  as  a 
washing  of  dirty  linen  on  the  part  of 
the    unions. 

The  second  reading  of  the  Iron  and 
Steel  Encouragement  Bill  was  carried 
by  the  Senate  July  18.  The  minister  of 
justice,  who  was  in  charge  of  the  bill, 
explained  that  if  an  industry  turned 
out  50,000  tons  per  annum  of  pig  iron 
convertible  into  steel,  the  bounty  would 
be  15s.  per  ton,  such  bounty  remaining 
for  three  years,  when  it  would  taper 
down  by  2s.  6d.  per  annum  until  by 
1931-32  it  would  disappear,  by  which 
time  the  industry  should  be  firmly 
established.  It  was  stated  that  there 
are  mountains  of  iron  ore  in  South 
Africa,  millions  of  tons  of  ore  of  gold, 
and  base  metals,  yet  thousands  of 
pounds  worth  of  material  was  imported. 
Of  machinery,  which  could  be  made  in 
the  country,  a  million  pounds'  worth  a 
year  was   imported. 

A  statement  was  presented  to  the 
Mining  Industry  Board  July  20  by  the 
Home  Native  Co-operative  Society  of 
East  Africa,  which  has  been  formed  to 
protect  the  interests  of  natives  in  Por- 
tuguese territory,  and  which  has  its 
■headquarters  in  Mozambique.  This 
•society  considers  that  the  color  bar  and 
■status  qiw  agreement  are  retrograde 
■steps  and  are  most  inequitable  to 
?.uman  beings.  They  regard  these  two 
measures  as  keys  by  which  are  closed 
the  doors  of  the  development  and  prog- 
ress of  the  country  and  as  causing 
many  mines  to  be  shut  down.  There 
are  about  57,504  East  Coast  native 
laborers  (recruited  from  Portuguese 
territory)  on  the  Rand  gold  mines, 
mostly  working  underground.  They  are 
mostly  recruited  on  a  twelve-months' 
contract;  but  many  renew  and  some 
stay  as  long  as  fifteen  years  on  one 
mine.  They  thus  become  experienced 
miners;  but  the  mining  regulations 
prevent  them  doing  certain  classes  of 
"work  reserved  for  the  white  miners. 


BRITISH  COLUMBIA 

Nelson-Ymir     Highway     Serving     to 
Prospect  District  Traversed 

Vancouver — Among  those  interested 
in  the  newly  organized  Coast  Range 
Steel,  Ltd.  (see  E.  &  M.  J. -P.,  Aug.  19, 
1922,  p.  338)  are  Mayor  Gale,  of  Van- 
couver, B.  C,  H.  J.  Landahl,  John  D. 
Kerns,  F.  D.  Congdon  and  John  Streta, 
of  Vancouver;  H.  H.  Shallengberger,  of, 
Spokane,  and  C.  P.  Williams,  steel 
specialist  of  Port  Talbot,  South  Wales. 
Mr.  Landahl  and  Mr.  Williams  have 
been  most  active  in  promoting  the  en- 
terprise in  England  and  British  Colum- 
bia. Vickers,  Ltd.,  Simon  Carves,  Ltd., 
and  Wellman  Owen  Engineering  Cor- 
poration of  London  are  reported  in- 
terested, and  the  first-named  corpora- 
tion will  have  control  of  operations. 

It  is  claimed  that  most  of  the  money 
has  been  raised  in  England  and  that 
the  Canadian  and  British  Columbia 
governments  under  the  Trade  Facilities 
Act  of  Canada  will  extend  aid  in 
guaranteeing  the  bonds. 

No  information  has  yet  been  made 
public  as  to  the  location  of  the  plants, 
but  some  point  in  eastern  British 
Columbia  will  be  the  site  of  the  blast 
furnaces,  with  the  rolling  and  finishing 
mills  situated  on  the  Pacific  coast,  ac- 
cording to  the  latest  rumors. 

Ymir — Activity  among  the  prospec- 
tors of  this  district  has  been  stimu- 
lated by  the  construction  of  a  high- 
way between  Nelson  and  Ymir,  the  last 
connecting  link  between  the  United 
States  and  the  interior  of  British 
Columbia.  For  one  and  one-half  miles 
north  of  Ymir  the  road  enters  heavy 
rock  work,  and  is  serving  to  prospect 
the  surface  across  the  prevalent  strike 
of  the  veins.  The  road  has  already  cut 
five  veins  on  the  Golden  Age  and  Green- 
stone claims  disclosing  high-grade  ore. 
Terzian  Bros.,  who  own  the  properties, 
are  sorting  ore  from  the  veins  dis- 
closed, and  three  cars  are  ready  for 
shipment. 

Britannia  Beach  —  The  Britannia 
Mining  &  Smelting  Co.  has  been  re- 
leased of  all  further  liability  for  loss 
of  life  arising  from  the  disastrous 
flood  of  last  fall  at  Britannia  Beach. 
The  company  has  paid  claims  amount- 
ing to  approximately  $56,000. 

Alice  Arm — The  Esperanza  mine 
has  begun  shipping  ore.  Approxi- 
mately 750  sacks  of  high-grade  has 
been  sent  to  the  smelter,  and  about 
forty  tons  of  lower  grade  ore  is  ready. 

Halcyon  Hotsprings  —  Development 
work  at  the  Big  Ledge  and  the 
Monarch  groups,  on  Petersen  Creek, 
Upper  Arrow  Lake,  is  proving  up  the 
existence  of  a  large  body  of  zinc  ore. 
A  series  of  open  cuts  has  demonstrated 
that  the  lode  is  40  to  60  ft.  wide,  and 
it  is  said  that  average  samples  across 
the  lode  have  given  assays  ranging 
between  40  and  50  per  cent  zinc.  The 
lode  has  been  traced  through  twelve 
claims,  and  a  trial  shipment  will  be 
made  as  soon  as  the  trail,  now  being 
made,  is  completed.  There  is  ample 
water  for  both  power  and  ore  dressing. 


ONTARIO 

Important  Discovery  at  Tough-Oakes — 

Dome   Not   to   Increase   Milling 

Capacity — Clifton-Porcupine 

Mill  Ready 

Cobalt — The  recent  high-grade  dis- 
covery at  the  McKinley  has  developed 
into  two  veins,  each  having  a  width 
of  approximately  2  ft.  of  ore  averaging 
about    1,000    ounces. 

The  Genessee  has  passed  through 
the  high-grade  oreshoot  recently  cut, 
and  is  now  opening  up  a  new  level  100 
ft.  deeper,  as  it  is  believed  the  recent 
discovery  was  the  apex  of  a  shoot. 

Coniagas  has  put  its  second  diamond 
drill  to  work  on  the  Newray.  Drilling 
has  not  yet  proceeded  far  enough  to 
permit  of  any  opinion  as  to  potential 
values. 

Shipments  for  the  week  ended  Aug. 
25  from  Cobalt  were  heavy,  the  total 
being  1,246,000  lbs.,  but  consisting 
mostly  of  residues.  The  Nipissing 
sent  eight  cars,  containing  687,000 
lbs.,  the  Mining  Corporation  five  cars, 
of  392,000  lbs.,  and  the  McKinley  and 
Dominion  Reduction  one  car  each,  of 
84,000    pounds. 

Kirkland  Lake — It  is  understood 
that  a  discovery  of  unusual  impor- 
tance has  been  made  on  the  bottom 
level  of  the  Tough-Oakes  mine. 

The  Bidgood  has  reached  600  ft.  and 
will    start   crosscutting   immediately. 

During  July  the  Lake  Shore  treated 
2,098  tons  and  recovered  $55,000,  an 
average  of  $26.25  per  ton.  A  new 
compressor  and  electric  hoist  are  be- 
ing installed  and  the  shaft  is  being  en- 
larged to  three  compartments  from  the 
surface  to  400  ft.  It  is  expected  that 
the  mill  will  be  enlarged  to  200  tons 
per  day  capacity. 

The  Harvey-Kirkland  is  putting  a 
power  line  to  its  property  and  will  in- 
stall electrical  machinery  for  under- 
ground mining. 

An  option  has  been  taken  on  the  con- 
trol of  the  Queen-Lebel  group  of  prop- 
erties. 

Porcupine — It  is  stated  that  the 
Dome  has  no  immediate  intention  of 
increasing  its  milling  capacity.  Un- 
derground development  is  satisfactory, 
and  a  large  new  crusher  is  being  in- 
stalled at  the  12th  level,  at  1,450  feet. 

The  small  20-ton  mill  of  the  Clif- 
ton-Porcupine will  be  ready  for  opera- 
tion within  the  next  week.  The  com- 
pany has  a  narrow  vein  of  high-grade 
ore. 

The  Mclntyre  has  two  diamond  drills 
at  work  exploring  the  Schumacher  Vet- 
eran claim,  adjoining  the  Dome.  The 
company  is  not  looking  for  a  continu- 
ation of  the  Dome  deposits,  but  for 
similar    occurrences. 

QUEBEC 
Lachine — A  merger  has  been  ar- 
ranged between  British  asbestos  inter- 
ests, a  mining  firm  of  the  Eastern 
Townships  of  Quebec,  and  the  Asbestos 
Manufacturing  Co.  of  Lachine.  The 
new  company  will  be  called  the  Asbestos 
Manufacturing  Co.  of  Canada,  with  a 
capital  of  $2,500,000. 
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CALIFORNIA 

Yuba  River  Development — Randsburg — 

Brunswick  Stockholders  Delinquent — 

Downieville — Reid    Mine    Reopened 

Fri,,„  Our  Sperial  Correspondent 

San  Francisco  Construction  work  on 
the  Bullard's  Bar  restraining  dam,  the 
first  link  of  the  Yuba  Development  Co.'s 
program  on  the  Yuba  River,  started  on 
Aug.  21,  when  forms  were  erected  for 
the  base  of  the  dam.  The  Great  West- 
ern Power  Co.  will  supply  power  for 
the  construction  work  at  the  dam. 

Silver  mines  not  operated  for  thirty 
years  are  being  opened  in  the  vicinity 
of  Porterville  by  mining  men  from  the 
Randsburg  district.  The  North  Rand 
M  ning  Co.,  operating  in  the  north  end 
of  the  Randsburg  field,  in  the  course  of 
developments  on  the  400  level,  185  ft. 
from  the  shaft  on  the  east  crosscut, 
has  struck  ruby  silver  ore.  A  southerly 
drift  from  this  crosscut  exposed  an  18- 
in.  quartz  vein,  and  a  drift  is  now 
being  run  along  this.  The  Swastika 
Mining  Co.,  headed  by  E.  T.  Grady,  is 
now  operating  two  properties  about 
2  000  ft.  southeast  of  the  old  Grady 
lease.  The  No.  1  shaft  is  now  down  to 
a  depth  of  995  ft.,  bedrock  having  been 
encountered  at  675  ft.  The  No.  2  shaft 
is  still  in  the  wash.  The  Foster  group 
of  claims  is  being  developed  by  the 
Randsburg  Silver  Mining  Co.'s  Foster, 
or  No.  2,  shaft,  which  is  down  to  450 
ft.,  and  diamond  drilling  is  in  progress. 

Stockholders  of  the  Brunswick  Con- 
solidated Mining  Co.  owning  nearly 
50,000  shares  are  delinquent  in  the  pay- 
ment of  the  recent  assessment  levied  by 
the  company.  The  stock  was  sold  to 
satisfy  the  amount  of  the  assessment. 
Operations  at  the  mine  recently  started 
after  an  idleness  of  nearly  five  years. 
A  new  hoist  is  being  installed  and  other 
improvements  are  to  be  made  prior  to 
reopening  the  mine.  The  assessment 
was  levied  for  this  purpose. 

Owners  of  the  Pilot  Placer,  four  miles 
south  of  Downieville,  are  starting  a 
new  tunnel,  600  ft.  long,  to  tap  the 
channel  about  75  ft.  lower  than  the  old 
Rosenfeld  tunnel  run  some  years  ago. 
Five  stamps  are  dropping  at  Bessler 
Brother's  mine,  in  the  heart  of  Downie- 
ville. 

The  El  Dorado  mine,  at  Alleghany, 
has  su  ;  rations   temporarily. 

Estima'cs  on  the  daily  output  from  the 
Alleghany  district  arc  as  high  as 
110,000.      Th  ed  in   an    insist- 

ent   demand    for    labor    and    a 
of     housing     that     may 
critical. 

After  ten  years  of  idl<  I 

Shasta  and  Redding, 
is  being  reopened.  The  property  was 
deeded  last  April  to  the  Gold  Leaf 
Mining  Co.  by  Ira   1  Richard 

T.  Tomlinsot:       rid    1      W.   Heron,  all   of 
San  Francisi  o.     The  shaf- 
timbered,    preparatory    to    nnwatering 

the   lower   Ic 

Work     in    the     Raid    mine,    in     Shasta 

County,  is  to  he  resumed  after  a  shut- 
down f"  ■  years.  The  BhaSta 
Zinc  &  Cop]  Winthrop  has 
an  order  for  a  steady  supply  of 
fluxing 


WASHINGTON 

Bead     Lake     Gold     Acquires     Conquest 

Holdings — Gladstone  Mine 

Shipping 

Newport — The  Bead  Lake  Gold  & 
Copper  Mining  Co.  which  is  operating 
eight  miles  north  of  Newport,  has  ac- 
quired the  Conquest  Mining  Co.'s  hold- 
ings and  has  completed  an  aerial  tram- 
way to  its  mill.  The  100-ton  concen- 
trator is  practically  completed.  It  will 
be  operated  with  power  from  the  Moun- 
tain States  Power  Co.;  the  transmis- 
sion line  to  the  mill  is  erected  and  ready 
for  operation.  An  aerial  tramway  from 
the  Comstock  workings  will  be  com- 
pleted soon,  and  active  mining  and 
milling  will  begin  in  thirty  days. 

Northport — The  Gladstone  Mining 
Co.  is  snipping  ore  from  its  property 
near  Lead  Point.  Five  cars  shipped 
during  June  and  July  netted  $9,700,  ac- 
cording to  D.  D.  Dodd,  superintendent. 
Crosscuts  have  been  started  from  the 
main  shaft  to  the  No.  5  and  No.  7 
chimneys,  and  buildings  and  equipment 
have  been  overhauled  for  continuous 
operations  during  the  winter. 

ARIZONA 
Tax   Commission  Makes   Final   Adjust- 
ments in  Evaluation  of  Mining 
Properties 

Phoenix — Final  adjustments  by  the 
State  Tax  Commission  give  the  Ameri- 
can Smelting  &  Refining  Co.  a  valua- 
tion in  Gila  County  of  $2,434,316,  an 
increase  of  $40,000;  the  International 
Smelting  Co.,  $2,061,942,  an  increase 
of  $167,799;  the  Old  Dominion  Mining 
Co.,  on  mines,  $7,081,009,  a  decrease  of 
almost  exactly  $1,000,000;  the  Inspira- 
tion Consolidated,  on  producing  mines, 
$56,796,908,  a  decrease  of  about  $200,- 
000;  the  Miami  Copper  Co.,  on  produc- 
ing mines,  $20,002,968,  this  being  prac- 
tically no  change.  In  all  of  the  Ari- 
zona mining  counties  the  county  tax 
rate  is  very  low,  compared  with  that 
of  the  agricultural  subdivisions.  In 
Yavapai  County  it  is  only  49c.  of  each 
$100  of  valuation  and  in  Cochise 
County  53c. 

Plans  are  already  afoot  for  the  en- 
tertainment of  the  members  of  the 
A/.M.E.  on  their  return  from  the  an- 
nual meeting  at  San  Francisco,  which 
ends  Sept.  29.  A  trainload  to  be 
routed  through  Arizona  will  be  taken 
over  the  Apache  Trail  to  Miami  and 
Globe. 

Jerome — At  about  300  ft.  depth,  the 
Calumet  &  Jerome  hat  entered  an  ore- 

body    found    by    drilling     a      year    ago. 
The   croSS£Ul    is    in    a    full    fare   of   com 

which   is  chalcopyrite   in 

■  ■hist.      An      oxide      streak      not 
found    by    the   drill   carries    I   OZ.    silver. 
old,  anil   o   per  cent    copper. 
I. lot..       Sup.  i  ...i      \       Bo    '-o      i        em 

ploying   about    100   men. 

Q,     Deane,     'he     manager, 
d    the    property    for    the    last 

i      more     wa       operated     mainly 

'■(   the   good    silver   Value   "f    its 

OTfi.       Now  .   almost     I  ■  oe   cop 

mi  ons,    the 

silver    I 


NEVADA 

West   End's   Lease  on   McNamara   Mill 

Expires — Goldfield     Deep     Gets 

Money  for  Shaft  Sinking 

From  Our  Special  Carretpondent. 

Argentite — The  Francis  property  has 
one  shaft  which  has  reached  the  200 
level.  The  second  shaft  is  down  50 
ft.,  and  a  contract  for  an  additional  50 
ft.  is  already  granted.  The  Mohawk 
shaft  has  now  passed  the  260  level. 

Candelaria  —  Additional  leaching 
vats  are  being  added  to  the  new  Can- 
delaria Mines  Co.'s  mill,  which  will 
increase  the  tonnage  treated  to  about 
600  tons  daily. 

Goldfield— The  Goldfield  Deep  Mines 
Co.  has  recently  obtained  $450,000, 
which  will  be  used  to  sink  the  four- 
compartment  shaft  to  a  depth  of  ap- 
proximately 2,400  ft.  The  bottom  of 
the  shaft  is  at  present  in  dacite,  the 
principal  vein  formation  of  the  camp. 
The  lessees  on  the  Great  Bend  Mining 
Co.  sent  out  their  seventh  car  of  ore 
recently.  The  Silver  Pick  lease  on  the- 
Red  Top  claim  of  the  Goldfield  Con- 
solidated Mines  Co.  shipped  two  car- 
loads of  ore  averaging  $22  a  ton  to  the 
Belmont  mill  at  Tonopah. 

Mina — The  West  End  Consolidated 
Mining  Co.  has  shipped  the  third  car 
of  high-grade  ore  from  the  Mabel  mine 
to   its   mill    at   Tonopah. 

Tybo  —  The  reorganized  Louisana 
Consolidated  Mining  Co.  will  soon 
start  to  unwater  the  400-ft.  shaft  to- 
allow  an  examination  to  be  made  of 
the  mine  workings. 

Tonopah — The  crop  of  sweeps  from 
the  Belmont  tailing  pond  has  been  har- 
vested, and  the  sweeps  plant  will  soon 
be  placed  in  operation.  The  Tonopah 
Mining  Co.  shipped  $48,000  in  bullion, 
which  represented  the  clean-up  for  the 
first  half  of  August.  The  West  End 
Consolidated  Mining  Co.'s  lease  on  the 
McNamara  mill  expires  Sept.  10,  and 
the  mill  will  be  turned  over  to  its 
owner,  the  McNamara  Mining  &  Mill- 
ing Co. 

Divide — The  Alto  Divide  is  drifting 
to  the  west  on  the  400  level  toward  an 
area  of  Divide  breccia.  The  new  Tono- 
pah Dividend  is  also  drifting  on  the  400' 
level. 

Piochc  Work  is  being  continued  on 
the  Silver  Dale  and  Silver  Horn  mines, 
at   Silverhorn,  the  scene  of  last  year's 

spectacular  1 m,   and   with   machinery 

installed      at      both      properties      good 
is    being    made.      At    the    Sil- 
ver   Horn,   a   tunnel    is   being   driven   to 
cut    tlie    or,-  bearing     formation    at      a 
:    1(10   ft.   frOm   the   outcrop,  and 
i  ling    is    expected    to    reach    its 
objective    this    month.      On    the    Silver 
Dale,    work    is    going    forward    in    the 
tunnel   connecting  with   the  70-ft.   level 
of    the     shaft;    the    vein    at    this    point 

'.    in    silver    to    the    'on. 

About     fifteen     men     are     employed     by 

the  companies  now  operating  at  Silver 

Horn.      R,   K.    Brown,  of  Tonopah.   is  in 
at    tin     Silver    Dale)    and    II.    R 

Bradley,   with   ('lay   Coveney  as   fore 

man.    is    directing    the    development    of 
the    Nevada    Silver    Horn 
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Preparations  are  being  made  to  re- 
sume work  at  the  Prince  Consolidated 
mine,  and  a  small  force  is  now  em- 
ployed in  tuning  up  the  power  plant. 
A  satisfactory  arrangement  is  being 
formulated  to  finance  operations,  be- 
sides which  a  satisfactory  income  is 
being  derived  from  the  sale  of  the 
tailings  from  Bullionville  and  Dry 
Valley. 

The  following  shipments  were  made 
in  the  week  ended  Sept.  1:  Bristol  Sil- 
ver, 765  tons;  Prince  Consolidated,  100 
tons;  a  total  of  865  tons.  No  tonnage 
being  moved  from  Bullionville,  on  ac- 
count of  severe  washouts. 

Ely — Work  is  being  done  on  the  Jen 
r.ie  A  mine,  at  Hamilton,  and  a  ship- 
ment of  silver-lead  ore  is  now  being 
hauled  from  the  mine  to  the  Keystone 
siding.  Eureka  mining  men  are  con- 
sidering the  treatment  of  Hamilton 
ores  at  Eureka,  which  would  open  up 
the  Hamilton  district,  containing  as  it 
does  a  iarge  tonnage  of  smelting  ore. 

That  the  Consolidated  Coppermines 
will  soon  resume  operations  is  indicated 
by  the  arrival  in  Ely  of  Robert  Marsh, 
who  will  assume  the  general  manage- 
ment of  the  company.  It  is  reliably 
reported  that  the  company  has  been 
amply  financed  as  a  result  of  the  recent 
reorganization. 


UTAH 

All  Camps  Show  Increase  in  Ship- 
ments— Custom  Ore  Received  at 
Smelters  Drop 
Salt  Lake  City — Mining  conditions 
in  August  were  good,  and  there  was  a 
moderate  increase  in  shipments  from 
all  the  camps,  including  the  Cotton- 
woods  and  American  Fork.  The 
principal  handicap  was  a  shortage  of 
labor.  Good  miners  are  very  scarce, 
and  more  could  be  used  at  Bingham 
and  all  other  camps.  Mining  and 
smelting  have  been  but  little  affected 
by  the  rail  strike.  There  is  no  coal 
or  coke  shortage.  Less  miscellaneous 
custom  ores  are  being  received  by  the 
smelters  on  account  of  the  scarcity  of 
labor  at  the  mines. 

The  Utah   Copper   Co.  averaged  17,- 
000    to    18,000    tons    daily    for    August 
and   shipped  as  high  as  20,000.     Utah 
Consolidated  shipped   500  tons  of  cop- 
per   ore    daily   to    the    concentrator    at 
Tooele.     The   New   England,   at   Bing- 
ham,   produced    three   to   four   cars   of 
lead    ore    a    week    by    lessees.      Utah 
Apex  shipped  250  tons  of  lead  ore  and 
concentrates     daily.      Shipments     from 
Park   City  totaled   15,613   tons,  includ- 
ing   8,644    tons    of    siliceous    ore     and 
some   tailings  by  the   Park,  Utah  and 
Ontario,  compared  with   13,854  tons  in 
July.     The  Park-Utah  shipped  1,000  to 
1,100   tons    a   week    of   siliceous    silver 
ores.     Bingham's   output   of   lead   ores 
and  concentrates  in  August  was  11,930 
tons,    compared    with    10,223    tons     in 
July.    The  output  of  the  Tintic  district 
was  28,215  tons,  compared  with  22,135 
tons  in  July.     Of  the  smelters,  Murray 
ran   three    lead   furnaces,   and    one    on 
matte.      The   Midvale   plant   ran   three 
on   lead   and   one  on   matte   intermmit- 
tently.     Garfield  three  large  reverbera- 


tory  copper  furnaces  of  a  capacity  of 
about  1,500  tons  daily.  The  Interna- 
tional, at  Tooele,  ran  one  copper  and 
two  lead  furnaces. 

Salt  Lake  City — The  Los  Angeles  & 
Salt  Lake  R.  R.  has  filed  a  protest 
with  the  Public  Utilities  Commission 
against  the  granting  of  a  certificate  of 
public  necessity  or  convenience  for  the 
construction  of  a  railroad  in  Iron 
County  by  the  Iron  County  R.  R.  Co., 
on  the  ground  that  it  has  itself  made 
application  for  such  a  certificate  to 
construct  a  branch  line  from  Lund  to 
Cedar  City,  which  would  cover  the  same 
territory  as  that  which  the  proposed 
new  road  plans  to  cover,  with  a  view  to 
serving  the  Columbia  Steel  Corporation, 
which  is  being  organized  to  exploit  the 
iron  ores  of  southern  Utah.  The  ground 
taken  is  that  one  line  will  be  fully 
adequate  to  the  needs  of  the  section. 
The  Iron  County  railroad  filed  its  ap- 
plication Aug.  11  and  the  Los  Angeles 
&  Salt  Lake  road  its  application  Aug.  17. 
Park  City — Shipments  for  the  week 
ended  Aug.  26  amounted  to  4,111  tons. 
Shippers  were  :  Park-Utah,  1,165  tons; 
Ontario,  1,077,  Silver  Kink  Coalition, 
1,071;  Judge,  Park  City  Mining  & 
Smelting  and   the   Daly,   797   tons. 

Eureka  -  -  Ore  shipments  from  the 
Tintic  district  for  the  week  ended  Aug. 
26  amounted  to  149  cars.  Shippers 
were:  Chief  Consolidated,  43  cars; 
Tintic  Standard,  40;  Victoria,  13;  Iron 
Blofson,  13;  Colorado,  10;  Eagle  &  Blue 
Bell,  10;  Grand  Central;  7;  Mammoth, 
3;  American  Star,  2;  Alaska,  2;  Dragon, 
2;  Gemini,  1;  Centennial-Eureka,  1; 
Gold  Chain,  1;  Swansea  1;  and  Little 
May,  1.  The  Bingham  Mines  company, 
owning  the  Eagle  &  Blue  Bell  as  well 
as  the  Victoria  in  Tintic,  in  addition 
to  its  Bingham  properties,  is  develop- 
ing a  small  area  of  ground  lying  be- 
tween the  Chief  Consolidated  and  the 
Eagle  &  Blue  Bell.  This  property, 
the  American  Star,  made  its  first  ship- 
ment— two  cars — on  Aug.  26,  from  ore 
which  it  has  opened  at  1,600  ft.,  work- 
ing through  the  Eagle  &  Blue  Bell. 

Alta  — At  the  Alta  Tunnel  &  Trans- 
portation property,  the  ore,  which  for 
a  time  narrowed,  has  again  widened. 
Production  at  the  rate  of  five  or  six 
tons  daily  has  continued  throughout 
the  shipping  season.  In  the  ten  months 
ended  Aug.  1  net  returns  from  ship- 
ments (of  a  gross  value  of  $54,000) 
have  been  $30,000. 


COLORADO 


IDAHO 
Negotiations    for    Re-financing    Snow- 
storm Mines  Under  Way 

The  Snowstorm  Mines  Consolidated, 
which  is  operating  the  Snowstorm 
mines,  on  the  Idaho-Montana  boundary 
near  Troy,  Mont.,  is  working  on  a  one- 
shift  basis  and  shipping  lead-silver  con- 
centrates. L.  Greenough,  the  manager, 
has  recently  returned  from  New  York 
where  he  spent  two  months  in  connec- 
tion with  the  refinancing  of  the  com- 
pany, which  has  an  obligation  of 
$900,000.  A  plan  is  sought  that  will 
be  equally  acceptable  to  the  company 
and  to  its  creditors. 


Interesting  Discovery  of  Gold  Ore  Made 
on  Revenue  at  Sneffels 

Ouray — The  Reynolds  Estate,  operat- 
ing the  old  Revenue  properties  at  Snef- 
fels, has  discovered  a  shoot  of  good 
gold  ore  in  driving  westerly  from  the 
main  tunnel  level  on  the  Terrible- 
Monarch  vein.  This  work  was  planned 
as  an  exploration  under  the  famous  old 
silver  oreshoot  which  was  worked  years 
ago  on  a  much  higher  level,  and  th; 
discovery  of  high-grade  gold  ore  at  this 
depth  is  unexpected  and  interesting. 
Several  sets  of  leasers  are  working 
on  the  Revenue  property,  on  the  dumps 
and  in  the  old  stope  fills. 

Both  leasing  companies  on  the  Bars- 
tow  are  milling  the  ore  which  was 
opened  last  spring  on  the  two  main 
levels.  The  output  will  be  hauled  to 
Silverton  for  loading  on  cars,  as  the 
main  highway  is  closed  to  wheel  traffic 
by  the  contractors  building  the  new 
automobile  highway.  This  highway  will 
probably  be  closed  to  such  traffic  for 
the  rest  of  the  year. 

The  Lucky  Twenty  continues  driving 
its  new  crosscut  on  the  Guadaloupe. 
at  Ironton,  and  is  making  good  prog 
ress.  Recent  heavy  rains  brought  down 
slide  rock  in  the  gulch,  which  damaged 
the  plant  and  will  cause  some  delay,, 
but  it  is  expected  that  the  crosscut  will 
reach  the  vein  next  winter.  There  is 
no  other  operation  of  consequence  in, 
the  whole  Red  Mountain-Ironton  dis- 
trict, though  an  attempt  is  being  made 
to  revive  the  San  Antonio  or  Koehler 
Tunnel   property,  at  Red   Mountain. 

Golconda  Mines  Consolidated  has  re- 
sumed work  at  the  Golconda,  in  Horse- 
shoe Basin,  Lake  City,  with  E.  R. 
Rumpler  in  charge  and  C.  E.  Harlan 
superintendent.  The  main  crosscut  in 
the  basin  has  been  finished  to  the  vein, 
and  work  is  going  forward,  drifting 
easterly  on  the  main  vein.  A  com-. 
pressed-air  line  is  being  carried  up  the 
basin  to  the  Bob  Ingersoll,  and  devel- 
opment of  that  property  will  be  carried 
on  when  this  line  is  finished. 

Columbine — The  Hahns  Peak  De 
velopment  Co.  is  working  a  small  force 
driving  a  tunnel  on  a  vein  of  gold  ore. 
The  Southern  Cross  tunnel  has  struck 
a  vein  of  good  silver  ore  1,300  ft.  from 
the  portal.  Richard  Paulson  is  super- 
intendent. 

The  Master  Key  Mining  Co.  owns  a 
large  group  of  patented  claims  on  which 
many  old  shafts  and  tunnels  have 
opened  up  rich  silver-lead  ore  in  the 
past.  T.  Kloeckner,  general  manager, 
has  surveyed  and  is  planning  on  driv- 
ing a  long  tunnel. 

Peter  Boyle  is  working  on  a  lease  on 
the  Minnie  D.,  and  has  prospected  many 
surface  outcroppings  and  made  ship- 
ments of  good-grade  ore  running  well 
in  silver  and  antimony.  This  property 
is  developed  with  shaft  and  tunnels. 

E.  Burnett  continues  development 
work  on  the  Lincoln  group  of  claims 
and  has  a  tunnel  well  into  the  moun- 
tain on  the  east  side,  near  the  Oro. 
Cache  tunnel. 
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MICHIGAN 

The  Copper  Country 
Possibility   of   Coal    Shortage   Looms — 
Ford's  Shutdown  May  Help   Mine 
Labor   Situation — August 
Copper  Production 
By  M.  W.  Youngs 
Houghton — The  mines  of  the  Michi- 
gan copper  district  are  still  faced  with 
the  possibility  of  a  coal  shortage.    Only 
two  months  remain  in  which  to  receive 
coal  by  boat,  and  275,000  tons  more  is 
needed  to  enable  the  mines,  mills,  and 
smelters  to  continue  work  through  the 
winter.     Shipment  by  rail  this  distance 
is   prohibitive   on   account   of   the  cost. 
The  Calumet  &  Hecla  has  a  five  months' 
supply,  but  some  of  the  other  properties 
have  less  than  that.     If  coal  is  obtain- 
able, there  is  still  time  to   ship  it,  as 
monthly   receipts    in    other  years   have 
been  as  high  as  170,000  tons. 

Shutting  down  of  the  Ford  plants 
Sept.  16  may  relieve  the  labor  situation 
in  the  Michigan  district  somewhat. 
Many  Ford  employees  are  former  Cop- 
per Country  residents,  who  may  return 
here  for  employment.  All  of  the  mines 
are  short-handed,  and  this  demand  for 
men  is  expected  to  result  in  the  return 
of  a   considerable  number. 

Refined  copper  production  in  the 
Michigan  district  shows  a  slight  in- 
crease in  August  over  that  for  July. 
The  estimated  output  was  10,025,000  lb., 
as  compared  with  9,750,000  lb.  the  pre- 
vious month.  This  is  45  per  cent  of 
the  monthly  yield  in  normal  years. 
Calumet  &  Hecla  and  Ahmeek  continued 
to  make  gains,  owing  largely  to  the 
contract  or  bonus  system  underground. 
Calumet  &  Hecla  is  now  producing, 
including  the  output  of  the  reclamation 
plant,  approximately  4,250,000  lb. 
Ahmeek  is  sending  1,600  to  1,700  tons 
of  "rock"  daily  to  the  mill,  averaging 
30  lb.  to  the  ton.  Considerable  mass 
also  is  coining  from  the  fissure  vein. 
Production  in  August  was  1,425,000  lb. 
Mohawk  is  still  producing  about  800,000 
lb.  per  month,  the  reduction  being  due 
to  loss  of  men.  Quincy's  output  is 
affected  somewhat  by  the  closing  of 
No.  6  shaft  for  repairs,  production 
being  estimated  at  800,000  lb.  The 
lower  levels  of  No.  6  are  being  worked 
but  it  is  necessary  to  take  the  rock  to 
No.  2  shaft  for  hoisting. 

Arcadian  Consolidated  has  reached 
the  1,250  level  in  its  New  Baltic  shaft, 
having  sunk  150  ft.  in  six  week-.  The 
shaft  was  timbered  and  piped  and  the 
skipway  and  ladderway  built  as  it  was 
sunk. 

Gogebic   Range 

State    Taj    Comniaaion     Recommend* 
General  Inereaaa  in  Valuations 

Ironwood — The  Michigan  St 
Commission  has  recommended  to  tin. 
State  Board  of  Equalization  that  then- 
be  a  general  increase  in  Base  led  valua- 
tions throughout  the  state  to  make  the 
state       total       nearly       16,600,000,000, 

whereas   it  was   $5,000,000. 

This  is  an  increase  of  30  per  cent,  while 
the   proposed   valu- 
ation is  about  $80,760,000,  an  in< ■< 


only  17  per  cent.  This  indicates  that 
the  commission  realizes  that  valuations 
of  mining  properties  are  already  close 
to  true  cash  value  while  that  of  other 
property  is  not. 

The  railroads  are  still  giving  good 
car  service  to  the  mines,  and  ore  is 
moving  to  the  docks  at  a  fair  rate. 
There  have  been  some  interruptions, 
the  worst  was  when  switching  crews 
refused  to  take  out  any  engines  because 
they  had  not  been  properly  inspected; 
this  and  other  difficulties  have  now  been 
smoothed  out. 

The  first  of  the  new  model  of  Cole- 
Goudie  underground  shoveling  ma- 
chines has  been  received  in  Ironwood 
and  is  being  given  rigid  tests  at  the 
Pabst  mine. 

Work  is  being  pushed  as  rapidly  as 
possible  at  the  new  Geneva  shaft  of  the 
Oliver  Iron  Mining  Co.  Railroad  tracks 
have  been  built,  buildings  are  going 
up,  and  most  of  the  sinking  equipment 
has  arrived.  Actual  sinking  will  begin 
as  soon  as  this  is  erected. 

Some  small  shipments  have  been 
made  from  the  Berkshire  mine,  at 
Mellen,  Wis.,  to  the  Charcoal  Iron  Co.'s 
furnace  at  Ashland.  The  Berkshire  has 
a  magnetic  ore  and  was  equipped  to 
wet  concentrate  it.  Magnetic  concen- 
tration is  now  being  used  with  greater 
success. 

JOPLIN-MIAMI    DISTRICT 

Missouri-Kansas-Oklahoma 

Picher   Mines   Face   Water   Shortage — 
Lack    of    Cars    Hindering   Work 

Blue  Mound  Mill  Being 
Remodeled 
By  P.  R.  Coldren 
Joplin — Continued  dry  weather  has 
dried  up  the  waters  of  Tar  Creek,  in 
the  Picher  camp,  and  several  mines 
may  have  to  close  down  as  a  result. 
The  Dorothy  Bill  mine  closed  down 
Aug.  28  for  this  cause.  This  and  the 
car  shortage  are  the  outstanding  fea- 
tures of  the  situation  in  the  Tri-State 
zinc  and  lead  field.  Ninety  per  cent 
of  the  cars  now  being  received  are 
coming  from  the  Kansas,  Oklahoma  & 
Gulf  R.R.,  which  is  bringing  them 
from  as  far  south  as  Dennison,  Tex. 
During  the  last  week  one  buyer  dis- 
covered fifteen  cars  that  had  been 
loaded  early  in  July,  still  standing  on 
a  siding  in  Picher. 

The  Standard  mine,  at  Picher,  ha? 
recently  Been  taken  over  by  A.  J.  Poy- 
tier  and   associates.      It  has   been  oper- 

ace  last  fall  by  Creech  and  as- 

.  under  a  lease  from  the  Stand- 

pany,  for  which  D.  D.  Dunkin, 

of  Gaion,  Ark.,  is   manager.     The  new 

men)  intends  to  open  up  an  ore 
cave  that  was  recently  located  on  the 
lease,  ami    dewatering    will    be   neces- 

Promising    drill    cuttings    ha 
cently  been  produced  by  the  Channte 
on  a  lease  it  owns  directly 

to   the    "      •    of    what    is    known 
"mill"  forty,  on  the   Hartley  land,   lin- 
es!    of     Baxter     Springs, 
Kan. 

Joplin, 


have  taken  over  the  Blue  Mound  mill, 
in  Kansas,  just  across  the  state  line, 
north  of  Picher,  Okla.,  and  are  re- 
modeling it  for  a  tailing  plant.  The 
mill  has  been  idle  over  a  year,  al- 
though a  company  of  practical  miners 
have  been  "cleaning  up"  underground 
for  some  time,  and  have  been  running 
dirt  over  the  Blue  Diamond  mill, 
which  now  is  in  charge  of  the  State 
Line  Mining  Co.  Charles  Jesse  is  in 
charge  of  the  tailing  project,  which  will 
be  started  in  operation  about  Sept.  15. 

ALABAMA 
Iron     Production     Holding     Its     Own 
Though  Hampered  by  Car  Short- 
age— Construction    of    New- 
Cement  Plant  Begun 
By  George  Clark 
Birmingham — Aside  from  the  lack  of 
cars  for  adequate  distribution  of  prod- 
uct,   Alabama    iron    makers   are    main- 
taining the  regular  output  established 
on  the  July  basis,  with  an  official  record 
for  the  first  half  of  the  year  of  963,019 
tons.       Furnace     coal     supplies     being 
mainly  drawn  from  mines  individually 
owned  and   operated,   priorities   do   not 
materially  affect  the  district,  indepen- 
dent coal  producers  being  permitted  to 
ship  wherever  they  please  provided  the 
absolute  requirements  for  railroad  and 
public  utilities  are  taken  care  of.      Car 
shortage    and    defective    motive    power 
have  caused  an  increase  in  yard  stocks. 
Except  for  these  conditions,  two  more 
stacks  would  have  been  blown  in,  one 
of  them  being  the  rebuilt  No.  1,  Ensley 
furnace  of  the  Tennessee  Coal,  Iron  & 
Railroad  Co.,  which  will  have  an  output 
of  600  tons  per  day. 

Coal  production  was  estimated  to  re- 
main at  about  400,000  tons  per  week 
up  to  the  middle  of  August,  but  there 
was  probably  some  reduction  during  the 
last  half  of  the  month  under  existing 
conditions  of  lack  of  transportation. 

The  closing  week  of  the  month  was 
marked  by  the  long  delayed  resumption 
of  construction  on  the  $2,500,000  cement 
plant  of  the  Phoenix  Portland  Cement 
Co.  at  North  Birmingham.  This  plant, 
when  completed,  will  be  the  largest  and 
most  modern  of  its  kind  in  the  South, 
having  an  annual  capacity  of  1,500,000 
bbl.  or  6,000,000  sacks  of  high-grade 
Portland  cement.  Estimates  made 
D  core  drilling  to  a  depth  of  200 
ft.  on   the  eighty  acres  purchased   from 

the  Slosa  Sheffield  Steel  &  Iron  Co.,  are 
stated  to  indicate  adequate  supplies  of 
cement-making  material  near  the  plant 
for  making  200,000,000  bbl.  of  portland 
cement.     Plant  construction  will  be  en- 
tirely of  steel  and  reinforced  concrete, 
and    will   have   some   new   features. 
During   the   war  a  number  of   small 
nines    were    opened    up    in    the 
it    which    are    still    active. 
ha  Mineral  Co.'s  barytcs  mine 
Zinc  Co."  situated 
near   Jacksonville.   Calhoun    County,    is 
pushing  production  on  double  shift,  and 
dded  ore  by  steam 

■hovel,     The   plant  used   is  simple.  eon- 

■fating  of  a  double-log  cherok i 

With      a      separation      table      (or      the 

middlings    or    tines. 
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Daily  Prices  of  Metals 


Copper,  N.  Y., 
net  refinery* 
Electrolytic 

Tin 

Lead 

Zinc 

Aug. 

99  Per  Cent 

Straits 

N.  Y. 

BtL, 

8t.  L. 

Sept.  1 

2 
4 

13.625@13.75 

13.625@13.75 

13.75 

•3.75 
13.75 

32.25 
32.25 
32.25 

32.00 
32.00 

32.50 
32.625 
32.625 

32.375 

32.3  75 

5.90 
5.90 
5.90 

S'.90 

5.90 

5.55 
5.55@5.60 
S.55@5.60 

5.575@5.60 
5.575@5.60 

6.20@6.25 

6.20@6.25 

6.25    ;!. 

6 

6.25 
6.25 

•These  prices  correspond  to  the  following  quotations  for  copper  delivered:  Aug.  31 
and  Sept.  1,  13.875@14c. ;  Sept.  2,  5,  and  6.  14c. 

The  uouve  quotations  are  our  appraisal  of  the  average  of  the  major  markets  based 
generally  on  sales  as  made  and  reported  by  producers  and  agencies,  and  represent  to 
the  best  of  our  judgment  the  prevailing  values  of  the  metals  for  deliveries  constituting 
the  major  markets,  reduced  to  the  basis  of  New  York  cash,  except  where  St.  Louis 
la  the  normal  basing  point,  or  as  otherwise  noted.  All  prices  are  in  cents  per  pound. 
Copper  is  commonly  sold  "delivered,"  which  means  that  the  seller  pays  the  freight  from 
the  refinery  to  the  buyer's  destination. 

Quotations  for  copper  are  for  ordinary  forms  of  wire  bars,  ingot  bars  and  cakes. 
For  ingots  an  extra  of  0.05c.  per  lb.  is  charred  and  there  are  other  extras  for  other 
shapes.     Cathodes  are  sold  at  a  discount  of  0.125c  per  lb. 

Quotations  for  zinc  are  for  ordinary  Prime  Western  brands.  Tin  Is  quoted  on  the 
basis  ol  spot  American  tin,  99  per  cent  grade,  and  spot  Straits  tin.  Quotations  for  lead 
reflect  prices  obtained  for  common  lead,  and  do  not  include  grades  on  which  a  premium 
la  asked. 


London 


Copper 

Lead 

Zinc 

Aug. 

Standard 

Eleotro- 
lytie 

Spot 

3M 

Spot 

3M 

Spot 

24! 
24J 
24f 
241 
241 

3M 

Spot 
30J 
311 
31! 
311 
311 

3M 

31 

*ept.  1 

4 

6 

62| 

63! 

631 

63 

63 

63 

63| 

63i 

63| 

63f 

69* 
69 1 
70 
701 
70| 

160| 
1601 
159| 
159i 
159| 

160| 
1611 

160 
159  J 
1591 

23| 
231 
23| 
231 
231 

30f 
301 
30| 
301 
301 

Tho  above  table  gives  the  closing  quotations  on  the  London  Metal  Exchange, 
prices  In  pounds  sterling  per  ton  of  2,240  lb. 


Silver  and  Sterling  Exchange 


Sterling 
Exohange 
aug.    "Cheeks" 

Silver 

Sept. 

4 

6 

Sterling 
Exohange 
"Checks" 

Silver 

New  York 

Domestic 

Origin 

New  York 
Foreign 
Origin 

London 

New  York 

Domeatio 

Origin 

New  York 
Foreign 
Origin 

London 

31      4.45| 

ept.l    4.45f 

2    4.461 

991 
991 
991 

691 
69! 

70 

351 
351 
551 

i!47 
4.46! 

99J 
99! 

70! 
70 

351 
35! 
35! 

New  York  quotations  are  as  reported  by  Handy  &  Harman  and  are  In  cents  per 
troy  ounce  of  bar  silver,  999  fine.  London  quotations  are  In  pence  per  troy  ounce  of 
•terling  silver,  925  fine.  Sterling  quotations  represent  the  demand  market  in  the  fore- 
noon.    Cables  command  one-quarter  of  a  cent  premium. 


Metal  Markets 

New  York,  Sept.  6,  1922 
The  Labor  Day  holiday  on  Monday 
interfered  somewhat  with  business 
during  the  week,  but  the  market  was 
by  no  means  dull,  and  prices  of  all  the 
metals  except  tin  showed  tendencies  to 
advance. 

Copper 
Sales  of  copper  in  round  lots  were 
made  on  Thursday  and  Friday  at 
13.875c.  delivered,  but  since  then  prac- 
tically all  business  has  been  booked  at 
the  14c.  level,  to  which  most  of  the 
producers  have  held  at  all  times.  It 
might  still   be  possible  to   pick  up   a 


thousand-ton  lot  at  13.875c.  for  far- 
forward  delivery,  but  business  of  this 
kind  is  not  frequent.  Most  of  the  sales 
are  of  smaller  quantities,  and  for  ship- 
ment in  September-October-November. 
Consumers  report  demand  active  for 
their  products,  and  a  large  amount  of 
copper  is  going  into  brass,  wire,  and 
cable  particularly. 

Demand  from  abroad  has  been  quiet; 
in  the  last  few  days  a  revival  of  Eng- 
lish buying  has  been  a  feature. 

Lead 
The   American    Smelting   &   Refining 
Co.    continues    to    quote    5.90c,    New 
York. 


Average  Metal  Prices  for  August 

Copper: 

New   York   Electrolytic 13.723 

London    Standard    63.784 

London    Electrolytic G9.932 

Lead: 

New  York    5.824 

St.    Louis    5.537 

London    24.580 

Silver: 

New  York,  foreign 69.417 

New  York,   domestic    99.625 

London    34.957 

Sterling   Exchange    446.069 

Zinc: 

St.  Louis    6.212 

London    31.170 

Tin: 

99  per  cent   32.134 

Straits    32.380 

London    160.006 

Antimony     5.315 

Quicksilver    57.593 

Platinum    98.370 

The  market  for  the  week  both  here 
and  in  St.  Louis  has  been  firm  and 
quiet.  Despite  rumors  of  advances  over 
the  Smelting  company's  New  York 
price,  there  is  plenty  of  lead  available 
at  the  5.90c.  level  where  the  buyer  is  a 
responsible  consumer,  and  the  majority 
of  sales  have  been  made  at  that  price. 
Dealers  are  trying  to  accumulate  lead 
before  an  advance  in  the  tariff.  Cor- 
roding lead  was  offered  at  5.95c.  yes- 
terday without  finding  a  buyer.  In 
St.  Louis  several  sales  have  been  made 
at  5.60c,  and  possibly  one  or  two  at 
21  points  above  this,  though  some  con- 
sumers have  been  offered  lead  every 
day  at  5.575c.  The  most  of  the  metal 
has  gone  for  5.60c  In  Chicago,  de- 
silverized lead  has  sold  as  low  as  5.65c, 
though  5.70c  is  the  level  generally 
quoted. 

Tin 

Tin  has  been  quiet,  and  the  some- 
what unfavorable  statistics  issued  at 
the  end  of  the  month  have  had  a  de- 
pressing influence.  The  manner  of  re- 
porting these  statistics  by  the  New 
York  Metal  Exchange  has  been  changed 
so  that  the  figures  for  August  are  not 
exactly  comparable  to  those  for  July, 
but  English  houses  report  visible  stocks 
to  have  increased  about  1,500  tons  dur- 
ing the  month.  Straits  shipments  for 
August  were  about  5,000  long  tons 
compared  with  about  4,000  for  July,  an 
increase  which  was  not  in  accord  with 
promises  and  expectations.  The  fuel 
shortage  here  has  interfered  with  the 
tin-plate  mills,  and  European  demand 
is  reported  disappointing.  Consider- 
ing the  unfavorable  factors  the  price 
of  tin  has  held  up  remarkably  well. 

Forward  Straits  tin  is  selling  at  ap- 
proximately  the   same    level    as   spot, 
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though  in  the  99  per  cent  grade, 
Chinese  No.  1  for  forward  delivery  can 
be  had  at  l@Jc.  discount  from  the 
price  asked  for  spot. 

Arrivals    of    tin,    in    long    tons,    for 

August:    Atlantic    ports,   3,190,   Pacific 

L50;      Sept.      1,      China,      150; 

Liverpool.    25;    2d,    Straits,    1,260;    5th, 

China,    125;    Straits,    225. 

Zinc 
A  mixed  sentiment  is  noticeable  in 
the  zinc  market.  Some  producers  have 
been  inactive  and  report  the  market 
quiet.  Others  have  made  sales  daily 
and  report  it  active.  The  market  is 
strong  at  its  present  6.25c.  level. 

Inquiries  have  not  been  so  numerous  as 
last  week  and  are  almost  entirely  for 
prompt  shipment,  but  metal  for  de- 
livery in  October  and  November  can 
be  had  for  6.20@6.225c.  per  lb.  A  rail- 
road freight-car  shortage  is  impeding 
operations  in  the  Middle  Western  zinc 
fields.  One  railroad  has  laid  an  em- 
bargo on  the  shipment  of  concentrates 
for  the  moment.  High-grade  zinc  sold 
for  7@7.25c.  per  lb.  during  the  week, 
and  business  is  reported  excellent  in 
that  grade. 

Gold 
Gold  in  London:  Aug.  31st,  92s.  4d.; 
Sept.   1st,   92s.   5d.;   4th,  92s.   4d.;   5th, 
92s.  3d.;  6th,  92s.  2d. 

Foreign  Exchange 
On    Tuesday,    Sept.    5,    francs    were 
7.85c.;  lire,  4.355c;  marks,  0.0725c;  and 
Canadian  dollars,   fa  per  cent  discount. 

Silver 

Silver  has  continued  steady,  with  a 
sharp  advance  on  the  5th,  succeeded  by 
an  equally  sharp  decline  on  the  6th. 
These  fluctuations  were  caused  by  buy- 
ing orders  from  the  Indian  bazaars  in 
the  London  market,  which  was  scarce 
of  supplies,  followed  the  next  day  by 
re-sales  from  India  and  offerings  from 
China.  On  Sept.  1  the  New  York 
quotation  for  bar  silver  of  "domestic 
origin"  was  reduced  from  99Sc.  to 
99Jc.  per  ounce  .999  fine.  This  reduc- 
tion in  price  is  caused  by  the  increased 
ion,  owing  to  the 
fact  that  the  U.  S.  Government  is  now 
accepting  delivery  of  silver  purchased 
under  the  Pittman  Act  at  the  Denver 
Mint  instead  of  at  the  Philadelphia 
Mint. 

Mexican    Dollars       Aug     81st,    ■"■::',; 
Sept.   1st.   5:{;;    J.I,  581;   5th.   54 
531c 

Other  Metals 

Quotations  cover  large  Wholesale  lots  unless 
■  i.se  spsdfled. 

Muniiniini — Contract  prici     by  prin- 
cipal   h  "  lc.   per 
19.1c; 

delivery,  '.>Kfrn99  per  cent, 
have  been  lelltng  as  low  as  17. 75c. 
Import,  t  ...  reluctant  to  sell  and 
where    they  tocl 

try   are    holding    for   higher    pi 
:..    result    from    the    pro 

■   Ifa    •  iriff, 
Antimony  —  Chinese     and     Japanese 
brands,  E  50c.   w  <   - 

<"'    grade,    7@7.50i         Market    i- 
ely. 


Bismuth— $2@$2.10    per   lb. 

Cadmium— $1.20@$1.25  per  lb. 

Iridium— $275@$300.      Nominal. 

Nickel — Standard  market,  ingot  and 
shot,  36c;  electrolytic,  39c  Outside 
market,  32@34c.  per  lb. 

Palladium — $55  per  oz. 

Platinum — $118  per  oz.     Strong. 

quicksilver — $65  per  75-lb.  flask. 
Market  good.  San  Francisco  wires 
$63.70. 

Selenium— $1.80@$1.90  per  lb. 

Tellurium— $2  per  lb. 

The  prices  of  Cobalt,  Magnesium, 
Molybdenum,  Monel  Metal,  Osmium, 
Rhodium.  Thallium,  and  Tungsten  are 
unchanged  from  prices  given  Sept.  2. 

Metallic  Ores 

Chrome  Ore — Indian  chrome  ore, 
$18  per  ton,  c.i.f.  Atlantic  ports.  Rho- 
desian  and  New  Caledonian,  $23  and 
$25  per  ton.     Market  quiet. 

Manganese  Ore — 29c.  per  long  ton 
unit,  seaport. 

Tungsten  Ore — Chinese  ore,  $3@$3.50 
per  long  ton  unit  of  WO.. 

Iron  Ore,  Magnetite,  Molybdenum, 
Tantalum,  Titanium,  Uranium,  Vana- 
dium, and  Zircon  ore  are  unchanged 
from  the  quotations  published  Sept.  2. 

Zinc  and  Lead  Ore  Markets 

Joplin,  Mo.,  Sept.  2. — Zinc  blende, 
per  ton,  high,  $39.70;  basis  60  per 
cent  zinc,  premium,  $37@$38;  Prime 
Western,  $36@$37;  fines  and  slimes, 
$35@$33.50;  average  settling  price,  all 
grades  of  blende,  $37.31;  calamine, 
basis  40  per  cent  zinc,  $20@$22;  aver- 
age, $19.78. 

Lead,  high,  $83.20;  basis  80  per  cent 
lead,  $80;  average  settling  price,  all 
grades  of  lead,  $80.04  per  ton. 

Shipments    for    the     week:      Blende, 
calamine,    95;    lead,    1,608    tons. 
Value  all  ores  the  week,  $428,340. 

Shipments  continue  around  90  per 
cent  of  purchases,  and  buyers  continue 
purchasing  ore  to  secure  a  quota  of 
cars  in  the  distribution.  Intense  heat 
is   holding  production   in   check. 

Platteville,     Wis..     Sept.     2      Blende, 
basis    'i0    per   cent    zinc,    $38    per    ton; 
lead,  basis  so   per  cent    lead. 
ton.    Shipments  for  the  week:  Blende, 

1,086;  lead,  75  tons.     Shipments  for  the 

year:  Blende,  12,783;  lead,  1,204  tons. 
Shipped  during  the  week  to  separating 
plant-.  blende. 

Non-Metallic  Minerals 
l.ldspar— No.     1     pottery,    $7@$7.50 
per    gross    ton,    f.o.b.    North    Carolina 
points.     Market  fair. 

Magnesite $15    per     ton     for    crude, 
10      for      calcined      magnesite, 

1  alifornia     points.      Northwest 

American  magnesite  industry  has  been 

■  wn   for  the  last    year. 

Talc — 200      mesh.     $15;      300     mesh, 

per  ton,  f.o.b.  California  points. 

Asbestos,     Harytes,     Bauxite,     Borax. 

<  halk,  t  hina   (lav,   Emery,   Fluorspar, 

Fuller's     Berth,     Graphite,     Gypsum, 

Limestone.  Mica.  Mona/ite.  Phosphate, 
Pumice,     Pyrites,     Silica,     and     Sulphur 


are  unchanged  from  the  prices  pub- 
lished Sept.  2. 

Mineral  Products 

Arsenious  Oxide  (white  arsenic)  — 
8.50@9c.  per  lb. 

Copper  Sulphate — Large  crystals, 
6.50c  per  lb. 

Sodium  Nitrate — $2.25@$2.65  per  100 
lb.,  ex  vessel  Atlantic  ports. 

Potassium  Sulphate  and  Sodium  Sul- 
phate are  unchanged  from  quotations 
of  Sept.  2. 

Ferro -Alloys 

Ferrocerium,  Ferrochrome,  Ferro- 
manganese,  Ferromolybdenum,  Ferro- 
silicon,  Ferrotitanium,  Ferrotungsten, 
Ferro-uranium,  and  Ferrovanadium  are 
unchanged  from  the  prices  published 
Sept.  2. 

Metal  Products 

Copper  Sheets — New  York  base, 
21.50c  per  lb.;  wire,  15.50@15.75c  net. 

Nickel  Silver— 29c  per  lb.,  for  IS 
per   cent  nickel   Grade   "A"   sheets. 

Yellow  Metal — Dimension  sheets, 
19.25c;  rods,  16.25c  per  lb. 

Lead  Sheets  and  Zinc  Sheets  are  un- 
changed from  the  quotations  published 
in  the  Sept.  2  issue. 

Refractories 

Magnesite   Brick — $56   per  net   ton. 

Magnesite  Cement  —  $35@$40  per 
ton. 

Silica  Brick— $33@$41  per  1,000, 
f.o.b.  shipping  points. 

Bauxite  Brick,  Chrome  Brick,  Chrome 
Cement,  Firebrick,  and  Zirkite  are  un- 
changed from  the  prices  appearing  in 
the  issue  of  Sept.  2. 

The  Iron  Trade 
Pittsburgh.  Sept.   5.    1922 
The     Pittsburgh     district     operators 
having  signed   the  scale  last   week,  the 
union    bituminous    coal    strike    is    now 
practically   over.      Production    is    being 
1    rapidly,    but    will    bo    limited 
by  transportation  capacity,  and  on  ac- 
count of  various  priorities  the  iron  and 
steel  industry  will  not  be  greatly  bene- 
fited for  a  while, 

Steel     prices     continue     to     stiffen     OT 

definitely  advance  all  along  the  line. 
Nothing  is  farther  from  the  market 
than  a  price  reaction,  now  that  the 
■ike  is  ended.  Minimum  prices 
remain  at  1.90c  for  bars  and  2.01 
Shapes   and   plates,  but    orders   are  hard 

to  place  at  these  prices,  and  the  do- 
livery  would  be  very  late.  The  ordi- 
nary market  for  bars,  shapes  and 
plates  is  2.25c.,  against  L.36c.  at  the 
low      point      early      in      March. 

I'll;      Iron    -Small     lots     of     bessemer 
have    brought  134,   Valley,   making   an 
'     adv. in...       Basic     is    nominal 
Valley.      Pittsburgh    !>u 
foundry    iron    have    had    to    go    to    Buf- 
falo,    paying     $34,     furnace,     equal       to 
.    or    $2.: ">0    advance 
ill    the    week. 

Connellaville    Coke  -    Furnace    coke 
ted  upward,  at  $U«i  12;  four 

dry  a  shade  easier  at  |18@13.60 
Offerings  are  very  light. 
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Monthly  Average  Prices  of  Metals 


Silver 


■ New 

1921 

January 65  950 

February 59  233 

March 56  023 

April 59   337 

May 59  810 

June 58  510 

July 60  260 

August 61   597 

September 66  -  1 60 

October     70  970 

November 68  234 

December 65  760 


i-ork 

London 

Sterling 

1922 

1921 

1922 

1921 

65  450 

39.985 

35   035 

372  650 

65    290 

34   745 

33   891 

385   932 

64   440 

32  479 

33  2b9 

389  806 

66    575 

34   250 

34   080 

391.784 

71. 154 

34    165 

36  02  3 

396  580 

71    149 

34   971 

35   900 

377  236 

70   245 

37.481 

35  644 

362   565 

69  417 

38   096 

34  957 

364   505 

40.082 

371.725 

41.442 

386   315 

38  750 

396   315 

35  645 

414  880 

421  750 
435.51  I 
436.912 
440.715 
444  106 
444  615 
444. 165 
446   069 


Year 

New  York  quotations 
sterling  silver,  925  fine. 


62  654     36.841      384.191 

cents  per  ounce  troy,  999  fine.   London,  pence  per  ( 


Copper 


—New  York — 

Electrolytic 
1921  1922 


January 

February. . . 

March 

April 

May 

June 

July 

August 
September. 
October. . . . 
November. , 
December   . 


12  597 
12.556 
11.976 
12.438 
12  742 
12  697 
12  170 
II    634 


1921 
70  964 

70  925 


13  465 
12  864 
12   567 

12  573 

13  I  II 
13  575 
13  654 
13  723 

11  948   67  977 

12  673   67  327 

13  035   66  614 

13  555   66.706 


69  381 
73  196 
71  852 
71  155 
68  614 


1922 
65.226 

60  250 
59  245 
58  799 

61  092 
61.988 
63  137 
63  784 


1921 
79  119 
75.925 
71.  190 

71  786 

74  298 

75  682 
75  286 

72  705 

72  295 

73  476 

74  386 
74  525 


72.321 
66  125 

65  739 
64.028 

66  554 
69.333 
70.321 
69.932 


Y'ear 12.502     69.356     74.223 

New  York  quotations,  cents  per  lb.   London,  pounds  sterling  per  long  ton. 


January 

February.. 

March 

April 

May 

June 

July 

August 

September . 
October.  . . . 
November . 
December. . 


Lead 

-New  York .   - 

1921  1922 

4.821        4  700 
4  373       4  700 

4   084        4   720 


5  729   4  260 
5.824   4,217 


1921 
4.747 

4  228 
4  000 
4  272 
4  784 
4  293   5  563 


4  396 
4  421 
4   946 


4.439 
4.356 
4.369 


Y'ear 

New  York  and  St.  Louis  quotatit 
per  long  ton. 


cents  per  lb.     Lond< 


1921 
23  387 
20  650 
18.911 
20  589 
23   399 

22  563 

23  399 
23  489 
23.  148 

23  679 

24  483 
25.322 


22.752  

n,  pounds  sterling 


1922 
23.667 

20  681 
21 .266 
22  993 
24  462 
24  685 
24,869 
24.580 


Tin 


1921 

January 31.470 

February 28.534 

March 27.296 

April 28  990 

May 31.431 

June 28.514 

July 26.755 

August 25.662 

September 26.280 

October 27.278 

November 28.592 

December 32.106 

Y'ear 28.576      29.916  165.265      ... 

New  York  quotations,  cents  per  lb.     London,  pounds  sterling  per  long  ton. 


Zinc 


— St.Lo 
1921 


January 5.413 

February 4  928 

March 4  737 

April 4.747 

May 4 .  848 

June 4  421 

July 4 .  239 

August 4.186 

September 4.235 

October 4.605 

November 4.667 


1922 
4.691 


5,346 
5.694 
6.212 


December . 


1921 
25  262 

24  850 

25  077 
25  530 
26.923 
26,750 
26.262 
25.068 
25.256 
26.315 
25.949 


1922 
26.321 
24  213 
25.467 
26.576 
27  304 
27.893 
29.042 
31.170 


New  York  and  St.  Louis  quotations,  cents  per  pound.   Lond< 
per  long  ton. 


4.835   26.900 

4.655        25.845  

pounds  sterling 


Antimony,   Quicksilver  and  Platinum 

Quicksilver  (6)         Platinum   (c) 


January. . 
February. 
March. . .  . 

April 

May 


July 

August 

September. 
October,  . . . 


(a)  Antimony  quotations 
dollars  per  flask,  (c)  Plati 


January. . 
February . 
March. . . 

April 

May 


July   

August  ... 
September . 
October, . . . 
November , 
December.  , 


*- — New 

i'ork 

.  . — New 

York—, 

. — New 

York — , 

1921 

1922 

1921 

1922 

1921 

1922 

5.258 

4  463 

48  440 

49   960 

73  400 

97  260 

5.250 

4  416 

49   545 

48  295 

70  227 

89  545 

5.282 

4  319 

46    796 

50.204 

72  463 

87  500 

5.137 

4.980 

45   423 

52  280 

73  404 

87.500 

5.250 

5  467 

47,000 

54   885 

73   740 

85   529 

5.087 

5    145 

46  846 

55    115 

74.942 

87.212 

4  735 

5  091 

44   950 

55  000 

70  440 

90   180 

4.597 

5  315 

45   028 

57.593 

73.222 

98.370 

4.564 

42  660 

75  960 

5.085 

39,840 

81    800 

4   734 

39  804 

82  609 

4.500 

49.212 

78    192 

4  957 

45.462 

75  033 

s  in  cents  per  lb.  for  ordinary 

brands. 

(0)  Quicksilver  in 

num  in  dollars  per  0 

Pig  Iron,  Pittsburgh 

Bessemer 

Ba 

No.  2  Foundry 

1921 

1922 

1921 

1922 

1921 

1922 

33.96 

21.55 

31    96 

20,15 

33.88 

21.34 

28  96 

21   46 

26  96 

19  71 

30.25 

20.88 

28,16 

21.35 

26.46 

19   96 

27  85 

20.83 

26   96 

22  50 

24.46 

21.26 

26  77 

22.70 

26.21 

26  36 

23.84 

26   87 

25.56 

25  96 

24    96 

26   96 

22  66 

26   96 

24.38 

25.96 

22.84 

26   77 

20  76 

26  33 

22.36 

25  97 

21.96 

30.44 

20  29 

27.18 

21.53 

30.81 

21.96 

21.21 

22.82 

21.96 

20  96 

22.96 

21.96 

20  96 

22   74 

21.96 

20.65 

21.96 

Year   

In  dollars  per  long  ton. 


Monthly  Crude  Copper  Production 


Alaska  shipments...  . 

Anaconda 

Arizona  Copper 

Calumet  &  Arizona.. 
Calumet  &  Hecla, . . . 
Other  Lake  Superior. 
Chi 


Ariz   Smelting. 

East  Butte 

Inspiration 

Magma 


Nevada  Cons.  . 
New  Cornelia. . 

Old  Dominion 
Phelps  Dodge. . 
Ra.\ 


Shattuck  Arizona 

United  Verde 

United  Verde  Extension.. 
Utah  Copper 

Others,  estimated 

Total  United  States...  . 

Imports:  Ore  and  concen- 
trates, matte     

Imports  of  black  and 
blister,  unrefined 

Imports  of  refined  and  old 


April 
5,892.923 
14,508,955 


(o) 
5,327,000 
2,145.892 
1,496,242 
1,164,000 
5,881.000 

750,828 

M 

(a) 
3,517,902 
3,593,255 
12,000,000 


June  July 

6,321.793  4.510.953 

15.100,000  13.600.000 

<">  (1) 

3,362.000  3,310.000 


1,670,684         3,840,511 


to 

(a) 
5,546,000 
5,103.277 
1.544,770 
2,690,000 
6.228,000 
2,107,335 
(a) 

670,000 
2.790,136 
9,082,371 
18,750,000 


to 

(a) 
i. 923, 000 
t.286,740 
,565.442 
',870.000 
'.512.000 
!.9I4,364 

(a) 
1,570,000 
1.941.054 
1,484,055 
.800,000 


(a) 
to 

(c) 

M 
5,915,000 

to 
1.783,950 
2,787.000 
6.645,000 

to 

(') 
5.600.000 
2,646,810 

(  ) 
9,600,000 


10,816,696         6,270,622        8,175,880 


Bad 

Boleo    ... 

Callanea  

Cerro  cite  Pasco 

Chile        

Cons.  M.  &  S.  of  Canada.. 

Falcon  Mines 

Furukawa 

Granhy  Cons 

Hampden  Cloncurry 

Katanga 

Mount  Morgan 

Mount  Lyell 

Phelps  Dodge  Mexican.... 

Sumitomo 

Wallaroo  &  Moonta (u) 

(a)  No  copper  produced  during  th 


888.000 

838,000 

(al 
4,830,000 

(c) 

464,000 

596,570 
2,590,344 

(c) 

Co) 
7,285,000 

(a) 

(a) 

379.000 
2,029,660 


153,115 

586,000 

2,820.880 

2,294.025 

to 
8,370,792 

(a) 

to 

862.000 
2,751,843 


53.020 

592,000 

2.725,989 

2.263,339 


1,098,000 


to 

1,105,958 


nth. 


<") 


Comparative  Annual  Copper 


,t  available. 

Production 


to 

1.505,000 
2,298,856 
(a) 


January. . . . 
February. . . 

March 

April 

May 

June 

July 

August.  .  . . 
September. 
October. . . . 
November. 
December.. 


1919 
135,733,511 
111,649,512 
102,040,460 
98,808,998 
92,652.975 
95,856,570 
100,369,247 
107,994,040 
108,703,075 
115,143,143 
117,289,735 
102,997,633 


1920 
121,903,744 
117,540,000 
120,309,316 
116.078,871 
114.964,207 
116,107,856 
109,729,610 
112,460,254 
104.919,562 
105,231.571 
106,700,178 
95,709,009 


1921 
90,596.597 
86,682,941 
91  046,345 
46,946,523 
25,310,511 
24,623,693 
22.033,739 
23,248.398 
23,855,316 
23,231,572 
28,341.442 
29,629,137 


1922 
32,010  292 
45,957,530 
55,705,760 
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Lake  Shore  Mines,  Ltd. 

Gold;  Ontario 

A  report  of  operations  of  Lake  Shore  Mines,  Ltd.,  for  the 
six  months  ending  May  31,  1922,  shows  a  profit  of  $169,- 
167.30  before  providing  for  depletion  and  Dominion  taxes  ac- 
cording to  the  following  profit  and  loss  account. 

Income 

Bullion  pi  oduction . 
Exchange  on  bullion  si*  s 


Expenses 

Operating  expanse 

Development,    mining,    milling,    maintenance, 
general  expense,  Ontario  mining  taxes,  after 

deducing  sundry  revenue 

Administration  expense 

Depreciation    of     buildings,     structures    and 
equipment 


Profit  before  providing  for  exhaustion  or  Dominion  taxes      ...    .       $169,167.30 

Balance  sheet  as  of  May  31,  1922,  is  given  as  follows: 

V-SETS 
Cash  and  bank  balances  $315,890.42 

Bullion  products  on  hand  ...  42,274.81 

Accounts  receivable         $1.666. 65 

Less  provision  for  doubtful  accounts.. .       201 


Supplies  on  hand 

Deposits  and  prepaid  expen 

Victory  Bonds  (cost) 


$1,465.15 

39,850.93 

508.93 

50,000.00 


Buildings,  structures  and  equiprnenl 
Less  provision  for  depreciation 


$449,990  24 
$162,869   73 


Leas  provision  for  exhaust  >> 
Insurance  reserve  fund   . . 


LIABILITIES 

Account*  payable 

d  ■  harges 
ii  for  contingencies.  Dominion  taxes,  etc.. 


$8,698  41 
5,563.  II 

11,407  89 
8,751.86 


Insurance  reserve 

Capital  stock.  .    . 

Less  discount  on  shares. 


Profit  and  loss  balance 

n-ling  May  31.  1922 
1921  .11.293   60 


$1,332,203  00 
$169,167.30 
$78,873  70 


The  amount  paid  in  taxation  during  the  twelve  months 
was  £26,352  16s.  8d.  Reserves,  insurance,  contingent  funds 
and  undivided  profits  amount  to  £579,854  4s.  5d.;  liquid 
assets,  £480,955  19s.  6d. 

The  negotiations  in  progress  at  the  date  of  the  last  report 
for  resumption  of  work  ultimately  resulted  in  a  proposal  by 
the  Queensland  government  being  accepted.  This  provided 
a  20  per  cent  reduction  in  wages  covered  by  Award  Queens- 
land Arbitration  Court,  Feb.  17,  1922,  reduction  being  met 
in  part  by  rebate  during  period  of  six  months  on  govern- 
ment rail  freights  up  to  a  maximum  of  £1,100  weekly,  the 
effect  on  the  employees  being  a  reduction  of  from  5  per 
cent  to  10  per  cent,  according  to  classification. 

Operations  were  resumed  underground  on  March  13,  and 
surface  on  March  20  last.  Unfortunately,  the  company  is 
experiencing  difficulty  in  securing  competent  machine 
miners,  and  the  output  of  ore  and  blister  copper  has  been 
consequently  below  normal.  In  resuming,  on  the  basis  of 
current  prices  for  metals,  it  was  recognized  that  a  loss 
would  be  made,  but  the  decision  was  arrived  at  from  a 
desire  to  try  out  economies  and  prove  whether  operations 
could  be  profitably  carried  on  in  future.  Overhead  expenses 
have  been  cut  in  every  direction,  but  loss  is  still  resulting. 
The  necessity  for  increased  output  to  correct  this  position 
is  obvious. 

Tests  on  Dawson  Valley  coal  are  not  yet  sufficiently 
advanced  to  permit  direct  reference  to  possible  economies. 
A  total  of  50,528  tons  of  ore  was  raised  during  the  period. 
The  concentrating  section  treated  34,135  tons  of  ore  for 
production  of  11,771  tons  of  concentrates.  The  smelting 
section  treated  Mount  Morgan  ore,  16,419  tons;  jigged 
concentrates,  4,187  tons;  table  and  flotation  concentrates, 
6,331  tons;  sundry  ores,  101  tons,  and  produced  1,074  tons  of 
copper  and  12,492  oz.  of  gold. 


International  Nickel  Co. 

A  comparative  consolidated  general  balance  sheet  of  the 

International  Nickel  Co.  for  the  first  quarter  of  the  fiscal 
year  1922  follows: 

\ssETS 

March  31.  1922  June  (0.   192] 

Property                                                                   $49,761,054  84  $50,481,560.49 

Investment*                                                                         558.485    13  560.409    13 

Inventories...                                                                  9,140.598  86  7,908.012   04 

Accounts  and  bills  receivable                                          776.149.44  828.090  59 

Advances                                                                              144.889  75  184.749  24 

Government  securities.  .                                                   100.000  00  100.030  00 

Loans  on    all                                                                    1,013.000  00  1,013.000  00 

Cash 756773  71  1.032,49146 


$62,450,951.73       $62,lt>- 


The  Mount  Morgan  Cold  Mining  Co.,  Ltd. 
«  opper,  GoM ;    luetralia 

A  report  <>f  operations  of  tin   Mount  Morgan  Cold  Mining 
•  o.,  Ltd.,  for  the  year  ended  May  l'x  last  states  thai  the 

,■    for   the   year   from    all  199    i 

expenditure  charged,  8801,301    10     lid.;  deficit, 
lid.;  balance  forward,  i'lxT^is  0     9d      Included  In  total 
revenue  referred  to  above  is  valuation  of  g  copper 

on  band  a'  do  e  "f  fear,  which,  <    taken 

at  £56  per  tun     The  defirit  would  have  been  greater  but 
for  the  realization  during  rear  "f  tin-  balance  "f  stuck  of 

on  hand  nt  April   17.   1921,  when 
The   item    total    revenue   from   all    sources    includes    £146,111 
Is.    111.    belonging    to    previous     periods,    made    up    "f    gold 
premiums  of   £82*496  Be,   6d.,  and   final   adjustments   |l 
epect  of  2,694  tons  of  copper  amounting  to  £82.<",I4  12s.  7d. 


Preferred  stooV               ....                                  $8912,600  00  $8,912.600  00 

Common  stock 41.834.600  00  41,834,600.00 

Acoounls  payable  and  u  v  r...  r    ,  .                                688.809  79  537.736   52 

I  diw.lend  payable                                                  |  u.t>«9   00  13  3.689   00 

ml  insurance  and  contmui  >nt  r.  -.  r\.  -               865.412  55  867.111   41 

Surplus 10.015.840  39  9. 822.576  02 

$62,450,951   73  $62,108,312  95 

\  consolidated  general  profit  and  loss  statement  for  the 
three  months  ended  June  30,  1922  follows: 


1  mc.-lne 

Idminiatral  ion  and  ge ■ 

Reserved  for  federal  and  frai 


i  eipense  and  depr 


Preferred  dividond  No  67.  payable  Au«.  I.  1922 


$124,549  64 
184.125  01 


i.dcO  it) . 


September  9,  1922 
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Week  Ended  Sept.  2,  1922 


Hifih    Lo^ 
COPPER 


Ah  meek 

Alaska-Br.  Col.  n< 

Allouez 

Anaconda 

Arcadian  Consol.. 


Big    Led-e 

Bingham   Mines 

Calumet   &  Arizona.. 
Calumet   &  Uecla...  . 

Canada   Copper 

Centennial . 

Cerro  <1e  Fasco 

Chile  Copper 

Chino 

Con.  Copper  Mines.. 

Copper    flange 

Crystal   Copper 

Davis- Daly 

East  Butte 

First  National 

Franklin 

Gadsden  Copper..  . . 

Granby  Consol 

Greene-  Cananea 

Hancock 

Howe  Sound 

Inspiration  Consol... 

Iron  Cap 

Isle  Royale 

Kennecott 

Keweenaw 

Lake  Copper 

La  Salle 

Magma  Copper 

Majestic 

Mason   Yallev 

Mass.  Consolidated., 

Miami  Copper 

Michigan 

Mohawk 

Mother  Lode  Coa. .  . 

Nevada  Consol 

New  Cornelia 

North  Butte 

Ohio  Copper 

Old  Dominion 

Osceola . 

Phelps  Dodge 


Boston 

N.  Y.  Curb 

Boston 

New  York 

Boston 

Boston 

N.  Y.  Curb 

Boston 

Boston 

Boston 

N.  Y.  Curb 

Boston 

New  York 

New  York 

New  York 

N.  Y.  Curb 

Boston 

Boston  Curb 

Boston 

Boston 


3j 

251 


41 
23} 

31! 


3": 

3u. 


"A 

65 
I0J 

t*60 


Boston  Curb  f«70 

Boston  25 

Boston  Curb  t*90     t*85 

New  York  32!       31 


64     Aug. 

3} 
25     Mar. 
55!  Nov. 

2»     ... 

'22,  Q 

$1   00 

•19 
'20,  Q 

1.00 
1.00 

8»  Oct. 

18,  Q 

0.50 

15     Sept. 
61 )  June 
296}  Aug. 
»5 

9     Dec. 
40!   Mar. 
23!    .... 
3lj  Sept. 

'19,  Q 
'22,  Q 
'22,  Q 

'18,  SA 
'21.  Q 

0.25 
0.50 
5.00 

1.00 

0.50 

'20,  Q 

0.37} 

43     Mar. 

'22.  Q 

1.00 

6}  Mar. 

101   Dec. 

•65     Feb. 

2 
*90     

•20,  Q 
•19,  A 
19,  SA 

0  25 
0.50 
0.15 

r  York 
Boston 
NY.  Curb 
New  York 
Boston  Curb 
Boston 

New  York  37 

Boston  2 

Boston  4' 

Boston  tl 

N.  \\  Curb  29 

Boston  Curb  f*  1 0 

N   Y   Curb  2 

Boston  2; 

New  York  30 

Boston  3 

Boston  63 

N.  Y.  Curb  .    . 

NewY'ork  17 

Boston  I9j 

Boston  13 
N.  Y.  Curb 


6}  6! 


36j 
2} 


32!  May  '19,  Q 

32}  Nov.  '20,  Q 

21  

3}  Jan.    21.  Q 

41}  Oct    '20.  Q 

6}  Sep.  '20.  K 

23  Aug.  22, 

37i  Dec.  '20,  Q 


27         27     Jan.' 19,  Q 


Ray  Consolidated. 


Ray  He 


Dies. 


St.  Mary's  M_ 
Soneca  Copper, 

Shannon 

Shattuck  Arizona.. 

South  Lake 

Superior  <fc  Boston 
Tenn.  C.  &  C.  cfs. 

Tuolumne 

United  Verde  Ex. . 

Utah  Consol 

Utah  Copper 

Ctah  Metal  &  T.  . 

Victoria 

Winona 

Wolverine 


Id.. 


Boston 

Open  Mar. 

Boston 

New  York 

N.  Y.  Curb 

Boston 

Boston 

Boston 

New  Y'ork 

Boston 

Boston 

New  York 

Boston 

Boston  Curb 

Boston 

New  York 

Boston 

Boston 

Boston 

Boston 


-'>. 


24, 

36! 

t!70     t!60 

43J        43 

16}         16} 

2}  1} 


62!  July 

1 1  June 

17!  S-pr. 

1 9  Aug. 

I2J  Oct. 
*!6 

24;  Dec. 

36!  Aug. 

.  July. 

43!  Mar. 

16!  Dec. 


'22.  Q 
22,  I 
•20.  Q 
•22.  K 


'18,  Q 
'22.  Q 
'22.  Q 
■20.  Q 
'20,  Q 


46!  Apr.  '22.  K 


+.'M 

•75 

ii 

I0j 

70 

*70 

30 

28} 

3 

2} 

71 

67} 

1} 

IA 

t2 

tl! 

8!   Jan. 

1 


10}       10         10! 


1}    

10!   May  ' 

•70     Mav  ' 

28).  Aug.  ' 

2!  Sept. 
701  June 

I !   Dec.  ' 

1}   

II 


NICKEL-COPPER 


f  nternat.  Nickel New  Y'ork 

Intemat.  Nickel,  pfd     New  Y'ork 


National  Lead NewY'ork 

National  Lead,  pfd...     NewY'ork 
St.  Joseph  Lead New  Y'ork 


+82}     t8l 


106} 
II4| 
15} 


QUICKSILVER 

t*IO 


17!  Mar. '19, 

81}  Aug.  '22,  Q 


1061  June '22.  Q 
115!  June '22 Q. 
15!  June' 22,  Q 


Am.  Z.  L.  &S NewY'ork 

Am.  Z.  L.  &  S.  pfd.  .  New  York 

Butte  C.  &  Z NewY'ork 

Butte  &  Superior New  Y'ork 

Callahan  Zn-Ld New  York 

New  Jersey  Zn N.  Y.  Curb 

Yellow  Pine Los  Angeles 


17i 

t47! 


154       153        154 


17!   May '20, 
47J  Nov.  '20,  Q 


Sept.  '20, 
Dec.  '20,  Q 
Aug.  '22.  Q 
Sept.  '20,  Q 


0.05 
I  00 
0.25 
0  50 
0.50 


0.50 

i  "66 

0  50 
0  25 
0,25 
0.25 

i'.oo 

1.00 
1.00 
1.00 
0.25 

i'M 


0  25 
0  25 
0  50 
0.30 


1.50 
1.75 

0.25 


1.25 

0.50 
2.00 
0.03 


•Cents  per  share.  fBid  or  asked.  Q,  Quarterly.  SA,  Semi-annually.  M 
Monthly.    K,  Irregular.    I,  Initial.    X,  Includes  extra. 

Toronto  quotations  courtesy  Hamilton  B.  Wills;  Spokane.  Pohlman  Investment 
Co  :  Salt  L3ke.  Stock  and  Mining  Exchange;  Los  Angeles,  Chamber  of  Mines 
and  Oil;  Colorado  Springs,  The  Financial  Press,  N.  Y. 


Stock  Eich.  High     Low  Last 
GOLD 

Alaska  Gold New  Y'ork  }           |  }   . . . . 

Alaska  Juneau NewY'ork  1}         1  1}   .... 

Atlas             Toronto  *26}     *25!     *25}  

Carson  Hill Boston  10}          8!  8}    . .  .  . 

Cresson    Consol.  G...  N.  Y\  Curb  2!         2|  2|  July 

Dome  Mines NewY'ork  39}       36}  39     July 

Florence    Goldfield...  N.  Y.  Curb  *23       *I9  *I9     .... 

Golden    Cvcle Colo.  Springs  '94       *?l  *9I     June 

Goldfteld    Consol N.  Y.  Curb  *9         *9  *9     Dec. 

Hollinger   Consol Toronto  12)        12  12;   Aug. 

Homestake   Mining..  NewY'ork  72         70  72     Aug. 

Keora Toronto  *I2       *I0}  *I0! 

Kirkland  Lake Toronto  *46       *44}  '46 

LakoShore Toronto  2.80     2  75  2.77     Aug. 

Mclntyre-  Porcupine.  Toronto           20  00   19.40  19  60     Sept. 

Porcupine  Crown....  Toronto  *24       *2I)  *24     July 

Porcupine  V.  N.  T...  Toronto                *18 

Portland Colo.  Springs  *40       *40  *40     Oct. 

Schumacher Toronto  *76}     *56  *56     .... 

Silver  Pick    N.  Y.  Curb         *ll      .... 

Teck  Hughes Toronto  *8I        '73!  *80}      ... 

Tom  Reed Los  Angeles  *70       *50  *60     Dec. 

United  Eastern N.  Y.  Curb  I A       H  I  rsJuly 

Vindicator  Consol. .  .  Colo.  Springs  t*5       t*4  *4     Jan. 

White  Caps  Mining..  N.  Y.  Curb  *I6       *I3  *I4      .... 

Wright-Hargreaves.  Toronto  3.40     3.20  3,40     July 

Yukon  Gold N.  Y.  Curb  *92       *92  *92     June 

SILVER 

Batopilas  Mining NewY'ork  !            }  1     Dec. 

Beaver  Consol Toronto  *34j     *32j  *33     May 

Coniagas Toronto  1.40      1.35  1.40      May 

Crown  Reserve Toronto  *26        *22\  *26     Jan. 

Kerr  Lake N.  Y.  Curb  3}           3}  3 1  July 

La  Rose Toronto  *30       *27  »28     Apr. 

McKinlev-Dar.-Sav..  Toronto  *3I        *26  *28     Oct. 

Mining  Corp.  Can...  Toronto  *90       *90  *90    Sept. 

Nipisiing N.  Y.  Curb  6J          6  6}  July 

Ontario  Silver New  York  6}         6J  6!  Jan. 

Ophir  Silver N.  Y.  Curb         *I2     Jan. 

Temiskaming Toronto  *40       *37  *46     Jan. 

Trethewey Toronto  *6         *4  *6     Jan. 

COLD  AND    SILVER 

Boston  &  Montana...  N.  Y.  Curb  *I7       »I5  *15      .... 

Cash  Boy N.  Y.  Curb  *I0          *9  *9        ... 

Dolores  Esperanza...  N.  Y.  Curb  2!          2  2}  July 

El  Salvador N.  Y.  Curb  *22        »I2  *I6      .... 

Jim  Huller N.  Y.  Curb         *7     Aug. 

Jumbo  Extension...  .  N.  Y.  Curb  *8         *5  *5     June 

MacNamara  M.&M.  N.  Y.  Curb  *10        *9  *I0     May 

Tonopah  Belmont..  N.  Y.  Curb  Iff        1}  1 1  July 

Tonopah  Divide N.  Y.  Curb  *94       *7I  *80      .... 

Tonopah  Extension..  N.  Y.  Curb  2rV       2}  2r^July'. 

Ton., pah  Mining..    .  N.  Y.  Curb  2!          2  2frApr.  ' 

West  End  Consol....  N.  Y.  Curb  I  rV       I  rV       I  AJune 
SILVER-LEAD 

Caledonia N.  Y.  Curb  ...  *8     Jan.  ' 

Cardiff  M.  &  M Salt  Lake  »72       *72  *72     Dec. 

Chief  Consol Boston  Curb  5!         5}  5}  Aug. 

Columbus  Kexall...  .  Salt  lake  *24)     *23)  *24     Aug. 

Consol.  M.  AS Montreal  26}       26}  26!   Oct. 

Dalv   Mining Salt  Lake  Julv 

Eagle  &  Blue  Bell. .  .  Boston  Curb  t3         +2|  2)    Apr. 

Electric   Point Spokane  *3}       *3  *3     May 

Federal  M.  &  S.    ...  NewY'ork  t'5}     f  12}  14!  Jan. 

Federal  M.  &  S.  pfd.  NewY'ork  56}       52}  56!  June 

Florenc:  Silver Spokane  *34       *33  *33}  Apr. 

Gran  1   Central Salt  Lake  t65       t60  *61     Jan. 

Hecla    Mining N.  Y.  Curb  7|          7  7     June 

Iron  Blossom  Con. . .  N.  Y'.  Curb         *33     Apr. 

JulgeM.  &S Salt  Lake        t3.75t3.50  3.40     Sept. 

Marsh  Mines N.  Y.  Curb  *I5       *I4  *I4     June 

Prince  Consol Salt  Lake  *ll}       *9}  *9)   Nov. 

Rambler-Cariboo....  Spokane  *3         *3  «3     Feb. 

Rex  Consol N.  Y.  Curb  *I0         *9       *I0       

Stmlirl   Silver-Ld..  N.  Y.  Curb         *I9     Oct.' 

Stewart  Mines N.  Y.  Curb  *7        *7  *7     Dec. 

Tamarack-Custer. . . .  Spokane  3}          3  3     Jan.  ' 

Tintic  Standard Salt  Lake  1.95     1.95  1.95     Dec. 

Utah  Apex   Boston  3}         3  3     Nov. 

Wilbert  Mining N.  Y.  Curb  *6         *5  *5     Nov. 

VANADIUM 

Vanadium  Corp New  York  53}       50}  52)  Jan.' 

ASBESTOS 

Asbestos  Corp Montreal  66}       66!  bb\   July1 

Asbestos  Corp.  pfd...  Montreal  84          84'  82    July1 

SULPHUR 

Freeport  Texas New  York  24'        22}  24     Nov. 

Texas  Gulf New  Y'ork  51}       49  49     June 

MINING,  SMELTING  AND  REFINLNG 

Amer.  Sm.  &  Ref.. . .  New  Y'ork  65}         62}  65     Mar. 

Ainer.  Sm.&  Ref.  pf.  New  York  102;       101  102',   S  p'. 

Am.  Sm.  Sec.  pf.  A. .  NewY'ork  tl00        t95  97     July 

U.  S.  Sm.  R.  &  M...  NewY'ork  43}        421       42!    Jan. 

U.S.  Sm.R.ck  M.  pf..  New  York           48'.  July 
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Current  Prices  of  Mine 

RISE  AND  FALL  OF  THE  MARKET 

Advances — All  steel  products  higher  during  month  except- 
ing standard  rails  and  tin  plates.  Steel  sheets  up  10c.  at 
mill;  New  York  and  Chicago  warehouses  quote  rise  of  25c. 
per  100  lb.  Structural,  $1.90@$2.25,  f.o.b.  Pittsburgh, 
as  against  $1.70@$1.80  per  100  lb.,  last  month.  Stiff  ad- 
vances in  warehouses  throughout  country.  Steel  pipe  dis- 
counts reduced  three  points  on  black  and  two  on  galvanized; 
wrought-iron  pipe  discounts  also  lower,  on  new  Pittsburgh 
basing  card  of  Aug.  23.  Cast-iron  pipe  up  50c.  at  Birming- 
ham mill,  $2  in  New  York  and  $1.46  per  ton  in  Chicago. 
Yellow-pine  structural  timbers  up  $4  in  New  York  and  $2 
per  M.  ft.  in  Chicago;  general  advance  throughout  country. 
Cement,  $2.60  as  against  $2.40@$2.50  per  bbl.,  in  New  York, 
one  month  ago;  15c.  higher  in  Chicago  and  Cleveland 
Cotton  waste  He.  per  lb.  higher,  in  New  York,  owing  to  mill 
shortage,  due  to  textile  strike. 

Declines — Linseed  oil  down  2c.  per  gal.  in  Chicago;  fairly 
stable  elsewhere  during  month. 
SHEETS— Quotations  are  per  100  ll>    in  various  cities  from  warehouse  also  the 

base  o-\otations  from  mill: 

Pittsburgh,  San 

Large  St.  Fran-  New- 

Blue  Annealed  Mill  Lots         Louis         Chicago  cisco  York 

No.lO         ....  $2  50C«$2  60  ..  $4.00  $4  35  $4.03 

Black 
No.  28  3  35®  3  50  4  85  5  65  4.60 

Galvanized 

Wo.  28 4.35C-?    4  50 5  95  6  50  5  60 

STEEL  RAILS— The  following  quotations  are  per  ton  f.o.b.   Pittsburgh  and 

Chicago  for  carload  or  larger  lots: 

. Pittsburgh . 

One 
Current  Year  Ago  Birmingham   Chicago 
Standard  hessemer  rails  $40  00        $45.00  $40  00 

Standard  openhearth  rails     40  00  47   00  $40.00  40.00 

TRACK  SUPPLIES—  The  following  prices  are  base  per  1001b.  f.o.b.    Pittsburgh 

for  carload  lots,  together  with  t  lie  warehouse  prices  at  the  places  named: 

. Pittsburgh San       Bir- 

One  Year  Fran-  ming- 

Current  Ago        Chicago  St.  Louis  cisco     ham- 

Standard  spikes,  rVin. 

andlarger   $2  .350  2  50  $300       $255       $300     $4.10  $2.80 

Track  I.  3  25@3   50  4  00         3.65        4  25       5.10     3.80 

Standard  section  angle 

bare  2  40 2_75         2  40         3.00       4  00     3.00 

STRUCTURAL  MATERIAL— Following  are  base  prices  f.o.b.  mill.  Pittsburgh 
and  Birmingham  together  with  quotations  per  100  lb.  from  warehouses  at 
places  named: 

Rir- 
ming-  San 

burgh,        ham       Nan  St.  Chi-    Fran- 

Mill  Mill       York     Dallas      Louis       cagn    cisco 

Beams.  3  to  1 5  in        $1    90«i  $2   25   $1    95     $3   04      $4   20  $2   921    $i    25 

it.-.  15  in       I    "0'    2  25     I   95      3  04       4  20  2  921     3  25 

taTtbJek°. . . . .'         1   MB    2  25     I   95     3  r.4       4  20  2  92!     3  25 

T~e,    3  in  andlarger     I    90m    2   25      I    95     3  04       4   20  2  92)      3   25 

rjates I    90m.    2   25      I    95     3   04        4   20        .  2   92)      3   25 

40IRE  ROPE— Discounts  from  list  price,  fob    New  York  and  cast  of  M 
River,  on  regular  grades  of  bright  and  galvanized  are  as  follows: 

Hercules  rnd  si  rand,  all  constructions  30% 

od  strand  rops         32)% 

istd  steal  rigging  and  guy  rope I  7)% 

I  strand  iron  and  n-ontuler...       15% 

led  round  strand  rope 

1    leel  round  strand  rope       40% 

."  ew  York     (  levcland     Chicago 

Drill  Hod  firom  lisO      ■        55m  60%  55%  50% 

u  ROl  CUT  PIPE— The  following  discounts  ore  to  jobbcis  for  carload  lots  on  the 
latest  Pittsburgh  basing  card: 

Iron 
Inches        Black        Oalv         Indies       Bhirk        Oat* 
B1    I  I  Wl  LD—  1  lo  1  68  56)       )  to  I)         391  24| 

LAP  WELD  2)  to  6  63  33)     2)  to  6  371  24) 

sTEEI,  PIPI 

r  -    II  steel  pipe: 

, Black . 

New  York     Chicago      Bl 

21  to  6  in  lap  welded       ... 57*-; 

CAST-IRON  PIPE— Tho  following  nre  prices  per  net  ton  for  carload  lots: 

V 

9«ll     Ir.n 
t'urr-  I     loin,       rise.. 

6  In  and  over         $55  30        $4)  30         $37   50  j'.i   on 

New  York    (levcland    f  hicagr 

NuU.  '  i..r  100  lb  I  iff  list  »:     10  $4   00 

per  100  lb  offliat  I   50 3  50  4  00 

MM  .MINE  BOLTS  1    mi           M.iesgo 

II   .-i  I  I !  t  3  i  n   up  to  I  2  in  "  Mi  IV 

ii<  20  <",     J  i  90  nl           .... 

HOLLOW  III'  : -ck  in  carload  lots  to  c  i  I  w  build- 
.n»  tile 

. New  York Perth 

Current             i  ine  San          Amboy 

on                 Year  Chi-        Phila-        St.         Fran-        N.     J., 

Trucks             Ago  cago       delphia     I/ouis       ciso, 

4«  12, 12.          JO    1112        $0    1117  III  IW«      JO    II                        JO    Ills 

6x12x12                      11,67                  I',I6  111?                                                       I',6 

8x12.12                  2084             .2021  1516             18        ...,                244      $0.17890 


Materials  and  Supplies 


LUMBER— Pr 


I  common,  in  carload  lots  to  dealers, 
,  $2  per  M.  ft.  additional. 
6-8  and     10- 16-1  8  and  22  and 


12  !  ' 


20  Ft. 

$31  00 
31  00 
31.00 


3x3  and  4    $28  00 

3x6  and  8     .    28  00 

4x4-6  and  8     28  00 

Wholesale  prices  to  dealers  of  long  leaf  yellow  pine.     _ 
City,  delivered  from  lighters  or  cars  to  job,  S3  additional 
York 


24  Ft 
$31.00 

31  00 

32  00 
contractors  i 


20  Ft 
and  Undei 
'8x8     $44  00 


10x10 
3xl2to  12x12 
Other  Cities 


22-24 
Ft. 
$45  00 
47  00 
49  00 


■ Chicag' 

20  Ft. 
and  Unde 
$43.00 
46.00 
49  00 
12 


t    and  Under .  20  Ft.  and  Under 

Hemlock   Spruce        Pine  lir 


Cincinnati $39.00  $50  00  .  ...            $40  00  $64.00 

Montreal    50.00  50  00  $35  00  $38  00       78.00  50.00 

Denver          36  25  36.25  36  25  50  00 

Minneapolis      47.00  41    00  42  00      49  00  41    00 

Kansas  Citv 39  25  

Birmingham    32  00  36  00 

NAILS — The  following  quotations  are  per  keg  from  warehouse: 

Pittsburgh.                        San  St.         Mon- 

Mill        Chicago  Francisco    Dallas  Louis         treal 

"'ire          $2  40(n$2.60  $S    10       $3  90       $5.00  $3.25       $4  95 

Cut 2.25             5   50         5   65         7  75  5   00 

PORTLAND  CEMENT— Prices  (o  contractors  per  bbl.  in  carload  lots  trilhout 
bais.    Cash  discount  not  deducted. 

Current      One  Month  Ago     One   Year   Ago 

NewYork,  del.  by  truck $2  60  $2  40@2  50         $2  6(Ka$2.70 

Chicago,  f.o.b 2   20  2  05  2.17 

Cleveland,  fob    2   46  2.31  2.43 

LIME — Warehouse  prices: 

Hydrated.  per  Ton      Lump.perBarrel280-lb.net 
Finishing  Common      Finishing        Common 

NewYork    $15.80<g.$l6    17     $15    10         $3.63)   $2   75(n  $3.  14) 

ll.75 


San  Francisco. 


22  00 


16.00 


( 1 80-lb  net)  I 


LINSEED  OIL— These  prices  are  per  gallo 


Raw  in  barrel  ( 5  bbl.  lots) . 


sr 


100-lh  keg 

25  and  50-lb.  kegs. 


Dry  In  Oil 
12  50  14  00 
12.75        14.25 


I   Year  Ago       Current    \t.    Ago 
Dry  Dry 

or  "r 

Drv  InOil  In  Oil  In  Oil 
12  25  13  75  12  50  12.25 
12    50        14   00        12.75        12    50 


50-Ft.  Lengths 
49)c  per  ft 


HOSE— 

Fire 
Underwriters'  21-in.  coupled  

First  Grade  Second  Grade 

i-in.,  3  ply  per  ft $0  31  $0  22) 

Stenni — Discounts   from    List 
First  grade  40-10^;      Second  grade  50-5',      Third  grade.         50-IO-5<-; 

RUBBER  BELTING— The  following  discounts  frrm  list  nrply  lo  Iran-- 

rubber  and  duck  belling: 
Competition  60   in  ^  Best  grade 

LEATHER  BELTING— List  price  per  ply,  12-in.  wide,  per  lin   ft    $2  88. 
Grade  Diaeounl   from  list 

■ ;  I 

I: 


'  For  cut,   best    grade,    50-  Sr,  ,    2nd   grnd. 

RAWHIDE  LACING     For  laces  in  sides,  beet.  45c  persq.fl     2nd.  43c. 

Semi-tanned:   cut,    45-S%;    sides.    47c.   per  sq.ft. 


p\i  kim.     Prices  par  p 

'.am.  |  i 
Rubber  sheet  ... 

UuM«  r  shl  el    "ire  insertion 


MWILAROPE  -Per  lb.,  |-in,  and  larger.  1.200-fl.  coils. 

JO  .'I         New  Orleans 

rl  17         I  os  Angeles   

I'l  S.    ittlc 


$0  17, 
16, 
.18 


COTTON  WASTE— The  folio 


:  prices  are  in  cents  per  pound! 

\.-u    V.rk       Cleveland  Chicago 

Oil   50       12  mi  II   25 

ill  00         9  00  8  00 


I  Xl'l  osl\  1  s     Prices  per  pound  ..(  dynamite  in  small  lots: 

New  York  $o'2900       $o"3200 

I  lenver  .... 

I    llieiniriti  

New  Orleans 
San  I  rancisco 


177. 


2075 


2350  255 
2*75  3025 
195      233 

FLOTATION  nils      III  i       -  are  per  fal„  f  ..  b.  New  York  unl.-ss  otherwise 
•tatad.andarabaasdon  earl    .1  lota   The  oils  in  50-gsl  bids .  gross  weight  500  lb 
I'. I  ,.pgr  .0   930-0  940  g»  »'    "" 

Pine ofl.  pure, datl  disi  «» 

Pin,  tar  oil  rrf  .»Pgr   I  or.  1   or,  gal  46 

udesptr    I   025-1   035  tank  cars  f  o.b  Jacksonville 


II, 


gal 


15 
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NEW  MACHINERY 
AND  INVENTIONS 


Mechanical  Methods  Applied  to 
Grading  Coal  Piles 

One  of  the  large  iron  mining  com- 
panies in  the  Lake  Superior  district 
was  fortunate  in  finding  available  a 
year's  supply  of  coal.  Storage  facili- 
ties were  not  sufficient  to  stock  such 
an  amount,  so  it  was  a  question  of 
enlarging  the  coal  dock  or  piling  the 
coal  in  such  a  manner  that  it  could 
all  be  stored  on  the  existing  dock. 
The  accompanying  illustrations  show 
how  this  was  done,  at  first  using  hand 
methods  and  later  mechanical  methods. 

Coal  is  dumped  below  the  trestle, 
and  must  be  graded  off  to  allow  more 
to  be  dumped.  Twelve  men  were  used 
for  this  work,  six  on  each  side  of  the 


Grading  coal  irith  "Little  Tugger" 

trestle,  when  it  was  being  done  by  hand 
shovelers.  Someone  suggested  that 
they  use  a  6H  'Little  Tugger"  hoist 
with  a  drag'  scraper  for  doing  this 
work.  The  mining  people  in  the  Lake 
Superior  districts  are  familiar  with 
this  scraper  outfit,  because  it  is  exten- 
sively used  to  haul  and  load  ore  and 
rock  underground  and  for  other  pur- 
poses about  the  mines. 

The  machine  shown  in  the  photo- 
graph is  a  small,  compact,  double-drum 
hoist,  which  develops  7  to  84  hp.  on  60 
to  80  lb.  air  pressure.  When  one  drum 
is  engaged,  the  other  runs  free.  The 
haulage  rope  is  laid  from  one  drum 
directly  to  the  front  of  the  scraper. 
The  tail  rope  is  led  from  the  other 
drum  to  a  snatch  block  or  sheave 
mounted  conveniently  behind  the  coal 
pile,  and  is  attached  to  the  back  of  the 
scraper  by  a  clevis.  In  this  way  one 
man  can  operate  the  scraper  in  both  its 
forward  and  backward  motions,  and  so 


do  all  the 
work.  As  will 
be  seen  in 
the  illustra- 
tions, one  man 
with  a  6H 
"Little  T  u  g- 
g  e  r"  hoist  re- 
places twelve 
hand  shovel- 
ers in  this  par- 
ticular opera- 
t  i  o  n.  "Little 
Tugger"  hoists 
are  manufac- 
tured by  the 
Ingersoll  - 
Rand  Company 


Grading  coal  pile  by  hand  methods.     Six  men  working 
with  shovels  on  each  side  of  trestle 


Lower  Temperature  Recom- 
mended for  Pre-heating 
of  Cast-Iron  Welds 

In  order  to  compensate  for  the  lower 
melting  point  of  cast  iron  as  compared 
with  steel,  the  Metal  &  Thermit  Cor- 
poration, of  New  York,  recommends 
that  in  pre-heating  cast-iron  sections, 
preparatory  to  Thermit  welding  them, 
these  sections  be  heated  only  a  little 
more  than  necessary  to  show  color, 
such  as  a  dull-red  heat.  If  this  advice 
is  followed,  a  quieter  pour  will  be  ob- 
tained and  the  fusion  will  be  just  as 
perfect.  This  practice  has  now  been 
tried  successfully  in  numerous  cases, 
the  most  important  being  a  weld  on  a 
large  cast-iron  press  head  which  re- 
quired 1,100  lb.  of  Thermit.  The  weld 
was  perfect,  with  good  fusion  to  the 
extreme  of  the  edge  of  the  collar,  al- 
though the  iron  section  was  heated 
only  to  a  dull-led  heat. 

It  is  believed  that  it  is  important  to 
bear  this  point  in  mind  and  that  oper- 
ators will  find  it  will  overcome  possible 
difficulties  which  they  may  be  experi- 
encing in  cast-iron  welding.  One  might 
suppose  that  as  the  cast  iron  of  the 
parts  being  welded  is  not  so  fully  ex- 
panded at  this  lower  temperature  there 
might  be  a  sightly  greater  tendency 
for  hair-line  cracks  to  appear  in  the 
Thermit    steel    collar    perpendicular    to 


the  line  of  break.  In  actual  practice, 
however,  this  has  not  been  found  to  be 
the  case,  probably  because  of  the  fact 
that  the  expansion  curve  is  much 
greater  up  to  a  red  heat  than  it  is  from 
the  red  heat  to  the  white  heat,  and 
that  the  sections  are,  therefore,  prac- 
tically fully  expanded  at  this  dull-red 
heat.  It  is  also  true  that  the  Thermit 
steel  at  first  heats  and  expands  the 
sections  with  which  it  comes  in  contact, 
and  therefore  the  slight  difference  in 
pre-heating  is  negligible. 


One  of  the  Wastes  of  the  War 

The  accompanying  photograph  shows 
a  pile  of  cartridge  belts,  made  for  serv- 
ice overseas  during  the  war,  which  cost 
the  government  $1.75  each.  They  are 
now  being  salvaged  by  the  Balbach 
Smelting  &  Refining  Co.,  Newark,  N.  J. 
for  the  metal  value  in  the  snaps  and 
clasps — about  14c.  per  belt.  The  other 
materials  and  labor  go  up  in  the  smoke 
of  the  furnace  which  melts   the  metal. 


The  northwestern  district  office  of 
the  Taylor  Engineering  &  Manufactur- 
ing Co.,  of  which  W.  H.  Agens  is  dis- 
trict manager,  has  been  changed  from 
616  Mohawk  Building,  Spokane,  to  815 
Alaska  Building,  Seattle,  Wash.  This 
change  was  made  on  Sept.  1. 


Cartridge  belts  now  being  salvaged  for  their  metal  content 


484 


Engineering  and  Mining  Journal-Press 


Vol.  114,  No.  11 


INDUSTRIAL  NOTES 


TRADE    CATALOGS 


New  Construction 


The  Mine  &  Smelter  Supply  Co.  has 
has  announced  the  appointment  of  A. 
O.  Gates  as  manager  of  the  machinery 
department  of  the  Salt  Lake  City 
branch  of  the  company.  Mr.  Gates 
returns  to  the  organization  after  a 
number  of  years'  absence  during  which 
he  has  broadened  and  ripened  his  ex- 
perience in  machinery  and  engineering 
lines,  having  specialized  as  consultant 
on  milling,  power  transmission  and  ma- 
terials handling. 

Announcement  has  been  made  of  the 
fusion  of  Aktiebolaget  Grondals 
Patenter  with  Aktiebolaget  Ramens 
Patenter  from  July  1,  1922,  under  the 
firm  of  Patentaktiebolaget  Grondal- 
Ramen.  The  new  company  takes  over 
all  patents  and  methods  of  the  former 
companies  and  there  will  be  no  change 
in  the  conduct  of  business  nor  in  the 
technical  staffs.  Aktiebolaget  Grondals 
Patenter  have  specialized  on  all  ques- 
tions concerning  concentration  and 
briquetting  of  iron  and  other  ores,  wet 
and  dry  magnetic  separation,  flotation, 
and  delivery  of  machinery;  and 
Aktiebolaget  Ramens  Patenter  have  ex- 
ploited the  Ramen-Beskow  methods  for 
chloridizing  roasting  and  the  Ramen 
methods  for  copper  extracting,  bri- 
quetting and  similar  processes. 

Announcement  has  just  been  made  by 
the  John  A.  Roebling's  Sons  Co.,  Tren- 
ton, N.  J.,  to  the  effect  that  all  em- 
ployees who  have  been  with  them  a 
year  or  longer  on  Sept.  1,  1922,  will  be 
protected  by  group  life  insurance  and 
pension  plans.  By  arrangements  made 
with  the  Equitable  Life  Assurance 
Society  of  the  United  States,  the  in- 
surance became  effective  Sept.  1.  The 
insurance  is  graded  according  to 
length  of  service,  all  employees  more 
than  one  year  and  less  than  two  years 
with  the  company  to  receive  $500,  in- 
creasing $100  each  additional  year  of 
service  until  the  maximum  of  $1,500  is 
reached  for  eleven  years  of  service  and 

The  pension  plan  contemplates 
retirement  at  the  age  of  sixty  for  males 
and  fifty-five  for  females,  and  in  the 
event  that  this  class  of  employee  has 
served  twenty  years  or  more,  they  may 
or  be  retired  at  the 
discretion  of  the  company.  Any  em- 
ployee, however,  who  has  served  thirty 
years  or  more,  or  any  male  en 
fifty-five  years  of  ace  and  female  em 
of  age   whose  term 

ce  is  twenty-five  years  or  more, 
may  at   the  discretion  of  the   company 

tired     from     •-> 
granted  a  pen-ion.     In  working  out  this 
program   the  John   A.   Boebling' 

their  amplo 
their  families,  thereby  relieving  them 

'tain   amount   of  worry,   and   at 

the  same  time  building  up  that  friendly 

spirit  of  co-operation  so  essentia]  for 

••■motion    and    development    of 

1    life. 


Insulating  Compounds — Westinghouse 
Electric  &  Manufacturing  Co.,  East 
Pittsburgh,  Pa.,  is  distributing  a  pub- 
lication, 4249-A,  describing  insulating 
and  soldering  compounds.  Some  of  the 
materials  treated  in  the  publication  are 
baking  varnishes,  air-drying  varnishes, 
insulating  compounds,  finishing  mate- 
rials, insulating  glue,  soldering  flux,  and 
lubricating  oil. 

Galvanometers  —  The  instruments 
shown  in  Bulletin  No.  250,  issued  by 
Roller-Smith  Co.,  233  Broadway,  New 
York  City,  were  designed  with  the  par- 
ticular requirements  of  educational  in- 
stitutions and  laboratories  in  mind. 
These  galvanometers  will  also  be  of 
interest  to  anyone  who  is  concerned  in 
electrical  measurements  involving  the 
use  of  a  bridge  network. 

Rod  Mills — Allis-Chalmers  Manufac- 
turing Co.,  Milwaukee,  Wis.,  has  issued 
Bulletin  No.  1,821,  which  describes  and 
illustrates  two  distinct  types  of  rod 
mills,  one  for  wet  grinding  and  the  other 
for  dry  grinding.  The  rod  mill  has 
been  found  particularly  applicable 
where  a  uniform  product  containing  a 
minimum  of  oversize  and  undersize  is 
advantageous  in  connection  with  con- 
centration of  low-grade  ore. 

Metal  Spraying — A  description  of  the 
Schoop  process  and  apparatus  for  simul- 
taneously melting  and  atomizing  any 
of  the  commercial  metals,  either  in 
wire  or  dust  form,  and  impacting  them 
on  any  surface,  is  given  in  an  eighteen- 
page  pamphlet  issued  by  the  Metals 
Coating  Co.  of  America,  495  N.  3d 
St.,  Philadelphia,  Pa.  Three  methods  of 
utilizing  the  process  are  available,  as 
follows:  that  which  uses  the  metal  in 
wire  form  of  standard  commercial  gages 
and  with  which  coatings  of  copper, 
brass,  bronze,  german  silver,  aluminum, 
zinc,  lead,  tin,  nickel,  Monel  metal  and 
various  alloys  of  the  same  may  be 
sprayed;  that  which  uses  the  metal  in 
the  form  of  dust,  with  which  zinc, 
aluminum,  tin,  and  lead  are  usually 
handled,  and  a  combination  of  either 
of  these  methods  with  a  specially  con- 
structed rumbling  barrel  and  with  which 
articles  weighing  from  a  fraction  of  an 
ounce  up  to  12  lb.  each  may  be  treated 
in  lots  of  approximately  100  lb.  at  a 
time. 

Hoists  —  Lidgerwood    Manufacturing 

Co.,  96  Liberty  St.,  New  York  City,  has 

ued    Bulletin    No.    35,    covering    its 

■  I    hoists    for   slack-line    cable 

The  bulletin  show 

nea  which  the  company  has 

for    drag  I  iper    work. 

I  e   particularly  designed  to  with 

They   have  a  two- 

ipeed        •  ingemenl    of    gears,    giving 

powerful  line  poll  while  the  bucket  is 
digging,  and  a  high  speed  with  l;ght 
pull  for  rapid  conveying  of  the  bucket. 


Washing  Plant  to  Be  Built 
at  Billings  Mine 

The  Tod-Stambaugh  Co.  has  let  a 
contract  to  the  Allis-Chalmers  Co.  for 
the  equipment  of  a  complete  washing 
plant  at  its  Billings  mine.  The  plant 
is  designed  for  the  treatment  of  about 
seventy-five  tons  per  hour.  The  flow 
sheet  is  as  follows:  The  ore  will  be  fed 
from  the  shaft  pocket  through  an  apron- 
type  automatic  feeder  onto  a  24-in. 
conveyor  belt,  which  will  deliver  it  to 
the  plant  proper.  From  the  belt  it  will 
be  dumped  into  a  Gates  revolving  wash- 
ing screen  4  ft.  in  diameter  and  12  ft. 
long.  The  undersize  will  go  to  a  25-ft. 
plain  log  washer  and  to  a  25-ft.  log 
washer  of  the  patented  hutch  type, 
from  which  the  concentrated  material 
will  go  directly  to  the  shipping  pocket. 
The  design  of  the  washing  screen  will 
permit  the  handling  of  the  oversize 
either  as  ore  or  waste  rock  by  means  of 
a  deflector.  If  the  material  handled  is 
ore,  the  oversize  will  go  to  the  ship- 
ping pocket;  if  waste  to  a  16-in.  belt 
conveyor  and  to  the  dump. 

The  equipment  will  be  electrically 
driven,  with  individual  direct-connected 
motors.  The  building  and  all  struc- 
tures supporting  the  conveyors  will  be 
of  steel  construction.  Work  on  the 
new  plant  will  start  soon. 

Silversmith  Mines  Will  Add 
to  Plant 

The  plans  of  Silversmith  Mines, 
Ltd.,  at  Sandon,  B.  C,  provide  for  the 
installation  at  an  early  date  of  a  200- 
hp.  Diesel  engine,  to  be  used  as  an 
auxiliary  so  that  sufficient  power  may 
be  assured  at  all  times.  A  new  board- 
ing house,  with  additional  sleeping  ac- 
commodations, will  be  built  at  the 
mine,  and  additional  settling  tanks,  a 
Biter,  and  a  heating  plant  will  be  in- 
stalled in  the  concentrator. 


Argonaut  Decides  on  Mill 
The  Argonaut  Gold  Mines,  Ltd.,  of 
Larder  Lake,  Ont.,  has  decided  to  pro- 
ceed immediately  with  the  construc- 
tion  of  a  milling  and  cyaniding  plant, 
after  considerable  indecision  on  the  part 
of   the  directors. 


Three   Nevada  Companies  Plan 
lo  Erect  Plants 

At    Manhattan,  the   Manhattan  Con- 
solidated   Mines    Development   Co.,    ac- 
COrding   to  Secretary  ('.  C.  Boak,  is  to 
i    fifty-ton   mill    immediately. 
\i    Masonic,   the    Kibble-Cook.    I 

:    the   Masonic  Mines  Association 
is   going  to  erect   a   small   mill  to  treat 

\i  Eureka,  Bradley,  Bruff  A  Lebarthe, 
of  San  Francisco,  will  construct  the 
new  smelter  at   Eureka  for  the  Eureka 

.-    ,v    Mining    Co.,   according   to 
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The  Alaska  School  of  Mines 

A  MOST  NOTABLE  EVENT,  and  one  which  is 
indicative  of  the  progress  of  Alaska,  is  the  estab- 
lishment of  an  institution  of  advanced  technical 
learning  at  Fairbanks.  The  current  month  sees  the  open- 
ing at  that  place  of  the  Alaska  Agricultural  College  and 
School  of  Mines,  the  farthest  place  north  of  all  English- 
speaking  colleges.  Instruction  which  shall  help  in  the 
development  of  farming  and  mining  in  our  great  north- 
western territory  will  henceforth  be  available  at  home, 
for  the  residents  of  that  promising  region. 

Few  people  realize  the  vastness  of  the  dimensions 
of  Alaska  and  how  much  the  territory  varies  in  its 
different  portions.  Although  the  area  is  about  one- 
fourth  that  of  the  United  States,  even  this  does  not  give 
an  adequate  idea  of  the  immense  distances,  the  great 
natural  obstacles  to  easy  travel  and  communication, 
and  the  variety  of  topography,  vegetation,  geology,  and 
climate.  The  fact  that  Sitka,  the  former  capital  of  the 
territory,  has  a  mean  annual  temperature  about  the 
same  as  that  of  Washington,  D.  C,  and  that  its  present 
capital,  Juneau,  is  in  the  same  general  climate,  is  con- 
fusing to  some  who  fail  to  appreciate  the  significance 
of  these  conditions.  Like  a  great  rampart,  the  Coast 
Ranges  of  Alaska  divide  the  mountainous  coastal  belt 
from  the  interior.  The  former  is  warmed  and  copiously 
watered  through  the  influence  of  the  Japan  Current.  On 
the  north  and  east  of  these  ranges  lies  the  Alaskan 
table  land,  sloping  to  the  Arctic  and  to  the  Bering  Sea. 
The  Yukon  rises  within  thirty  miles  of  the  coast — near 
Juneau — and  flows  north  and  west  thousands  of  miles 
before  entering  the  Bering  Sea,  just  south  of  the  Arctic 
Ocean.  It  carries  more  water  than  the  Mississippi. 
This  main  portion  of  Alaska  has  a  severe  winter  climate, 
a  short,  warm,  sub-Arctic  summer,  and  nevertheless  has 
climatic  conditions  under  which  hardy  populations  thrive 
in  Europe,  and  considerable  possibilities  for  agricul- 
tural development,  for  crops  grow  with  double  speed 
and  vigor  in  the  long,  warm  summer  days  as  compared 
with  more  southerly  climates. 

In  Alaska,  in  the  spring,  the  traveler  may  find  un- 
melted  snows  on  the  north  side  of  a  ridge,  and  grass 
and  flowers  knee-deep  on  the  south  slope.  In  the  early 
days  of  Alaskan  placer  mining,  it  was  not  uncommon 
to  plant  a  vegetable  garden  on  the  roof  of  a  log  cabin. 
The  warmth  of  the  cabin  below  and  the  long  warm 
sunlight  above  accomplished  a  swift  maturity  which 
was  quite  surprising.  There  are  vast  stretches  of 
alluvial  lands  along  the  rivers  which  doubtless  some 
day  will  yield  large  crops  of  the  more  hardy  grains. 
On  the  barren  tundras  herds  of  reindeer  have  been 
successfully  raised  in  recent  years,  and  this  industry 
has  revolutionized  the  welfare  of  the  Eskimos  of  the 
coastal  belt,  who  from  having  to  depend,  as  in  former 
times,  on  an  eternal  diet  of  fish,  have  now  become  in 
many  cases  the  owners  of  reindeer  herds. 

Fairbanks    is    on   the    Tanana   River,    an    important 


stream  which  empties  into  the  Yukon.  It  is  apparently 
destined  to  be  the  central  station  for  transmontane 
Alaska.  It  is  central  for  the  mining  industries  also.  It 
is  situated  in  an  important  placer  district,  and  the 
placer  districts  of  the  Yukon  are  of  easy  access  from  it, 
and  the  other  placer  districts  of  the  region  are  also 
relatively  accessible.  There  are  gold-quartz  veins  near 
Fairbanks,  a  form  of  ore  occurrence  not  very  common 
in  transmontane  Alaska,  although  placers  are  common. 

The  natural  routes  of  communication  from  Fair- 
banks lie  not  only  down  the  Yukon  to  its  mouth,  but 
up  the  Yukon,  over  the  White  Pass  to  Skagway,  which 
is  near  Juneau;  and  through  the  new  Government  rail- 
way it  will  be  the  gate  of  easiest  communication  to  the 
sea,  which  at  the  ocean  terminal  of  the  railway  is  open 
summer  and  winter. 


The  Tariff  and  the  Executive  Branch 

*N  IMPORTANT  ADVANCE  in  our  methods  of 
Z\  tariff  determination  is  contained  in  the  flexible 
1T\.  feature  of  the  new  tariff  bill,  whereby  the  Presi- 
dent is  empowered  to  change  tariff  rates  fixed  by  Con- 
gress, up  to  a  maximum  of  50  per  cent  of  the  rate 
established  by  Congress,  either  up  or  down.  The  initia- 
tive for  any  such  change  will  come  from  the  Tariff 
Commission,  which  is  authorized  to  hold  hearings  and 
conduct  continuous  investigations  in  order  to  find  the 
glaring  shortcomings  in  the  operation  of  the  tariff  rates 
as  fixed  by  the  legislative  branch;  and  when  the  Tariff 
Commission  is  ready  with  any  recommendation,  it  will 
submit  it  to  the  President,  who  will  take  such  action 
as  he  sees  fit. 

This  voluntary  action  of  Congress,  in  extending  to 
the  Executive  branch  of  the  Government  a  share  in  its 
prerogative  of  fixing  tariff  rates,  marks  a  milestone  in 
our  progress.  It  recognizes  the  scientific  basis  of  tariff 
fixing,  and  is  a  precedent  which  will  undoubtedly  lead 
to  more  carefully  balanced  and  more  economically  sound 
tariff  policies  in  the  future  than  in  the  past.  The  coun- 
try has  been  suffering  from  a  protection  policy  which 
has  swung  between  extremes. 

It  is  altogether  likely  that  the  Tariff  Commission  will 
be  kept  busy  under  the  new  plan,  by  those  who  desire 
certain  rates  lower  or  higher,  and  are  ready  with  facts, 
figures,  and  arguments  to  support  their  pleas.  It  would 
indeed  be  most  unfortunate  if  it  were  not  so,  and  if 
the  Tariff  Commission  and  the  President  did  not  avail 
themselves  of  these  new  powers  and  make  their  uses 
familiar  to  the  country.  Of  course  the  commission  and 
the  President  will  naturally  act  along  the  understood 
lines  of  Republican  party  policy;  and  to  make  this  cer- 
tain, Congress  has  limited  the  period  of  exercise  of  these 
powers  to  July  1,  1924,  so  that  in  the  event  of  the  in- 
coming of  a  Democratic  President,  he  would  not  be  able 
to  scale  down  the  tariff  rates  forthwith,  in  accordance 
with  what  is  generally  understood  to  be  the  broad 
theory  of  the  Democratic  party. 
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An  Enemy  of  the  Mining  Industry 

HARDLY  AN  ISSUE  of  the  Journal-Press  ap- 
pears but  what  some  mention  is  made  in  its 
pages  of  a  disastrous  mine  fire  or  the  destruction 
of  surface  plants  and  buildings  by  fire.  In  recent  weeks 
the  entombing  of  forty-eight  miners  in  the  Argonaut 
mine,  and  the  almost  total  demolition  of  the  large  and 
modern  concentrator  at  Ely  belonging  to  the  Nevada 
Consolidated  Copper  Co.,  are  vivid  reminders  of  the  toll 
exacted  by  this  enemy — and  friend — of  mankind.  Nor 
is  the  devastation  by  fire  confined  to  the  large  prop- 
erties. Only  two  weeks  ago  we  recorded  the  result  of 
a  serious  conflagration  in  the  surface  plant  of  the 
Cornucopia  Mines  Co.,  a  small  gold  mine  in  Oregon. 
Other  examples  might  be  cited,  but  practically  every 
mining  district  in  the  United  States  can  recall  a  fire 
that  has  proved  disastrous  to  operations.  Frequently 
only  a  few  minutes  are  required  to  obliterate  a  plant 
that  may  represent  a  heavy  investment  for  a  mining 
company.  In  fact,  one  of  the  amazing  things  about 
mine  fires  is  the  generally  rapid  rate  at  which  mine 
timbers  or  mine  plants  are  consumed.  It  seems  that 
unless  a  mine  or  plant  fire  is  checked  exceptionally 
quickly  the  chance  of  extinguishing  it  later  is  slim. 

Of  course  the  very  nature  of  mining  generally  pre- 
scribes the  use  of  temporary  supports  in  mines  and 
temporary  surface  structures.  Wood  is  the  most 
popular  structural  material  in  mining,  and  its  use  natu- 
rally increases  the  fire  hazard.  If  the  loss  of  buildings 
were  the  only  exaction  of  devastation  by  fire,  adequate 
provision  could  be  made  by  covering  the  buildings  with 
insurance  heavy  enough  to  permit  the  prompt  restora- 
tion of  the  plant.  However,  the  attendant  loss  of  life 
and  of  employment,  and  the  waste  in  having  capital  idle, 
are  contingencies  not  so  easily  guarded  against. 

It  is  interesting  to  observe  in  the  recent  fire  of  the 
Nevada  Consolidated  concentrator  that  although  the 
building  was  made  of  steel,  with  concrete  foundations, 
it  contained  wooden  ore  bins  and  a  wooden  roof  sheath- 
ing structure  which  apparently  furnished  the  fuel  for 
the  flames,  aided  considerably  by  wooden  concentrating 
machinery.  The  company  carried,  according  to  the  offi- 
cial statement,  only  sufficient  insurance  to  cover  the 
maximum  loss  by  fires  that  seem  possible  of  occurrenci 
considering  the  "fireproof"  character  of  the  mill.  It  has 
already  contracted  for  a  new  structure  to  be  constructed 
of  steel  throughout,  which  will  contain  no  wood  except 
in  machinery  where  wood  is  necessary. 

It   usually  takes  bitter  experience  to  drive  home  the 
necessity   of  taking   extraordinary   precautions  against 
the   outbreak   of   fire,   and   those   companies   that   have 
II   through   the  mill"   are  generally    found   to   have 
made  every  effort  to  avoid  the  recurrence  of  trouble. 
The  North   Butte  topper  Mining  Co.,  in  concreting   its 
Granite  Mountain  shaft  and  tributary  stations,  has  prof- 
ited by  the*  disastrous  lire  which  occurred  there  several 
ago  with  a  heavy  toll  in  life.     The  Bhafl  is  now  a 
leant i ful     if  it  may  be  so  termed — example  of  modern 
shaft    constructioni    and    so   clean    that    one    may   easily 
-,'i    the   entire   B,6O0    feet    of   shaft    without   being 
deluged   bj     '  ater   and   mud   as   in   many   unlined   ones. 
Concreting  this  shaft   has  tx  affair,   but    not 

■'her   mine   lire  and  the  loss    it    entails. 

The  new  South  mill  of  the  Home-take  Mining  Co.  in 

modern  affair  which  is  constructed   of  steel 

and  concrete   with   the  exception   of   floors,   launders, 

and  a  few  other  items.     The   Homestake  has   also  had 

bitter  experience  with  fire,  but  especially  in  its  under- 


ground operations.  In  the  Coeur  d'Alenes  the  mill  and 
other  surface  plants  are  largely  constructed  of  wood, 
but  the  Hercules  concentrator  is  a  notable  exception. 
A  year  or  so  ago  Bunker  Hill  &  Sullivan  had  a  destructive 
mill  fire  that  severely  taxed  the  fire-fighting  efforts 
of  its  employees.  The  new  mill,  recently  constructed, 
although  built  of  wood,  has  its  wooden  members  "gun- 
ited"  to  give  a  fireproof  covering.  The  Bunker  Hill 
has  taken  unusual  pains  to  prevent  another  fire  and 
has  given  much  thought  and  attention  to  the  most  effec- 
tive fire-fighting  apparatus.  High-pressure  hose  and 
nozzles  are  distributed  judiciously  around  the  plant 
where  they  are  quickly  available.  Extinguishers  are 
prominent  in  its  buildings,  and  it  is  quite  evident  that 
everything  possible  has  been  done  to  insure  the  com- 
plete protection  of  the  extensive  plant  of  the  company. 
Perhaps  we  are  deluded  in  believing  that  the  havoc 
wrought  by  fire  lately  has  been  larger  than  for  some 
time  past,  but,  in  any  event,  we  think  it  an  excellent 
time  for  every  mine  executive  or  employee  who  has 
perused  these  remarks  to  take  stock  carefully  of  his 
fire-fighting  apparatus,  of  the  precautions  taken  to  avoid 
fire,  the  drilling  of  employees,  cleaning  out  of  inflam- 
mable rubbish,  fire  insurance,  and  the  like. 


Operations  at  Katanga 

AT  THE  recent  annual  meeting  of  the  Union  Miniere 
i-\  du  Haut-Katanga,  the  company  identified  with 
-L  \.  Tanganyika  Concessions,  Ltd.,  in  central  Africa, 
it  was  stated  that  the  reserves  of  copper  ore  developed 
at  the  Katanga  mines  amounted  to  64,900,000  tons, 
containing  4,315,000  tons  of  copper.  The  meeting  was 
held  at  Brussels,  for  the  Union  Miniere  is  a  Belgian 
enterprise  founded  on  British  initiative.  The  president 
is  Mr.  Jean  Jadot,  and  the  vice-president  is  Mr.  Robert 
Williams,  the  pioneer  of  this  mining  adventure  and  a 
man  of  indomitable  persistance.  to  whom,  indeed,  the 
enterprise  owes  both  its  birth  (in  1899)  and  its  present 
vigorous  life.  The  reserves  are  stated  to  consist  of 
3,600,000  tons  of  17  per  cent  smelting  ore,  11,000,000 
tons  of  7.4  per  cent  concentrating  ore,  and  38,000,000 
tons  of  6.3  per  cent  leaching  ore.  In  June  the  produc- 
tion of  copper  was  3,982  tons,  which  is  the  largest 
monthly  output  to  date.  The  expectation  is  to  produce 
40,000  tons  of  copper  during  the  current  year.  Last 
year,  owing  to  the  shutdown  at  our  American  mines, 
the  Union  Miniere  was  the  largest  producer  of  copper 
in  the  world,  its  output  having  been  30,460  tons.  It 
is  proposed  to  emplo}  a  'caching-electrolytic  process, 
after  the  style  of  Ajo.  hut  this  cannot  be  done  without 
raising  fresh  capital,  as  the  necessary  plant  and  con- 
struction will  involve  the  spending  of  a  large  sum  of 
money.  Last  December  the  company  was  authi 
by  its  Stockholders  to  issue  300,000  preference  shares 
of  a   nominal   value   ol    500    francs  each.      A  plant    for 

agglomerating  flni ha    i n  erected  at  Lubumbashi, 

where  the  smelter  is  situated.  The  accounts  for  the  past 
fiscal  year,  that  ending  on  Dec.  31,  1921,  show  a  gross 
income  of  9,670,241  fram  s,  which  sufficed  to  pay  interest 
on  debentures  and  other  obligations,  but  left  no  money 
for  dividends  to  the  tockhoHers.  The  comparatively 
unprofitable  character  of  this  enterprise  is  due  to  the 
one  fact  that  the  item  of  transport  alone  amounts  to 
one-half  of  the  total  cost  of  production,  owing  to  the 
enormous  distance  that  the  copper  has  to  be  carried 
before  it  reaches  a  seaport,  at  Lobitos  Bay,  on  the  west 
i  oast. 
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The  Michigan  Copper  Industry 

RESUMPTION  OF  DIVIDENDS  by  four  important 
Michigan  copper  producers  last  month  again 
.  attracts  attention  to  the  oldest  copper-producing 
section  of  the  country.  Calumet  &  Hecla,  Isle  Royale, 
Osceola  Consolidated,  and  Ahmeek  together  paid  close 
to  half  a  million  dollars ;  and  in  addition  to  these,  Copper 
Range,  Champion,  St.  Mary's  Mineral  Land,  and 
Mohawk  resumed  the  payment  of  dividends  in  the 
preceding  months  of  the  year.  These  profits  are  not 
all  coming  from  current  operations  exclusively,  however, 
for  it  must  be  remembered  that  copper  stocks  have  been 
dwindling  fast,  and  that  much  of  the  income  from  the 
sale  of  metal  in  recent  months  has  not  been  charged 
with  the  normal  expenses  for  production.  Neverthe- 
less, it  is  evident  that  the  various  boards  in  charge  of 
these  companies  feel  that  sufficient  profit  can  be  made 
from  normal  operation  in  the  future  to  warrant  the 
resumption  of  dividend  payments.  This  is  distinctly 
encouraging,  for  those  in  authority  in  "the  copper  coun- 
try" have  been  none  too  optimistic  and  feared  that 
the  gradual  lowering  of  the  grade  of  ore,  coupled  with 
the  increasing  costs  of  deep  mining  and  the  competition 
of  the  automobile  industry  for  labor,  would  make  the 
continuance  of  operations  on  the  old  scale  difficult. 

The  grade  of  ore  is  low — running  from  about  0.6  to 
slightly  over  1  per  cent  normally  for  most  of  the  mines, 
though  in  the  last  year  higher-grade  ore  averaging 
from  1  to  2  per  cent  has  been  selected.  Some  companies, 
as  the  Champion,  have  normally  milled  ore  running 
close  to  2  per  cent.  Translated  into  local  terms,  the 
"rock"  treated,  and  on  which  profits  are  made,  usually 
runs  from  around  13  lb.  per  ton,  as  was  the  case  with 
the  Osceola  in  1918,  to  20  or  21  lb.,  which  was  the  grade 
treated  by  Calumet  &  Hecla  and  Ahmeek  in  the  same 
year.  In  1921  the  "rock"  treated  by  Calumet  &  Hecla 
reached  the  high  figure  of  37.7  lb.  per  ton,  but  this 
was  specially  selected  material.  All  of  the  copper  occurs 
in  the  native  state,  and  thus  the  ore  requires  methods 
of  treatment  peculiar  to  the  district.  In  crushing,  the 
ponderous  and  powerful  steam  stamps  are  the  feature, 
and,  we  believe,  are  used  nowhere  else.  Each  head  has 
a  capacity  of  from  350  to  700  tons  per  day.  The 
presence  of  large  masses  of  native  copper  offers  appar- 
ently insurmountable  difficulties  in  the  use  of  any  other 
machine,  such  as  the  disk  crusher  for  instance.  The 
product  of  the  stamps  is  treated  in  small  jigs  and  on 
tables.  Latterly,  regrinding  in  ball  mills,  and  flotation, 
have  been  introduced,  and  at  the  Calumet  &  Hecla 
ammonia  leaching  of  the  tailings  from  the  regrinding 
plant,  including  material  from  tailing  ponds.  The  cop- 
per is  precipitated  by  distilling  off  the  ammonia. 

Smelting  is,  of  course,  purely  a  melting  operation. 
Small  reverberatory  furnaces  are  used— only  about  one- 
quarter  the  size  of  those  employed  in  the  large  matte 
smelters  of  the  Southwest.  Many  of  these  are  fired  by 
hand  on  grates,  in  the  old-fashioned  way,  though 
powdered-coal  firing  is  being  introduced  in  the  district 
and  will  no  doubt  be  the  universal  practice  in  time. 
Some  of  the  coarse  material,  such  as  the  large  pieces  of 
mass  copper,  is  melted  in  cupolas.  Other  small  rever- 
beratories  are  provided  for  the  refining  operation,  which 
comprises  blowing  with  air,  and  poling,  as  is  the  com- 
mon practice.  Some  of  the  ore  contains  sufficient  silver 
to  make  electrolytic  refining  advisable,  and  the  Calumet 
&  Hecla  has  therefore  erected  an  electrolytic  refinery, 
«f  a  capacity  of  65,000,000  lb.  of  copper  per  year.    The 


silver  also  occurs  native,  and  small  particles  can  often 
be  seen,  along  with  the  native  copper,  in  the  concentrate, 
or  "mineral,"  as  it  is  called  in  native  parlance. 

The  visitor  accustomed  to  the  recovery  of  copper 
from  sulphide  ores  is  impressed  by  the  unusual  features 
of  the  flow  sheet  as  above  outlined,  and  also  by  the  great 
depth  of  the  mines,  and  by  the  fact  that  no  hydro- 
electric power  is  available.  The  Tamarack  No.  3  shaft 
has  attained  an  inclined  depth  of  over  15,000  ft.,  approx- 
imately one  mile  vertically.  The  new  hoist  at  the 
Quincy,  standing  60  ft.  high,  fairly  staggers  one  by 
its  size.  It  is  the  largest  in  the  world.  All  of  the 
machinery  throughout  the  mines  and  surface  plants  is 
driven  by  power  generated  from  the  burning  of  coal. 
This  is  unfortunate,  particularly  at  present,  when  fuel 
is  so  expensive  and  difficult  to  get  at  any  price. 

In  the  last  few  months  labor  has  been  the  chief  cause 
of  worry  for  the  officials,  as  one  of  our  editors  who 
recently  visited  the  district  learned.  With  copper  at 
14c,  and  with  other  costs  of  production  still  much  above 
normal,  it  has  been  impossible  to  pay  the  employees  a 
fair  rate  of  wages.  The  alternative  has  been  to  close 
down  altogether.  The  reduction  of  the  wage  scale  has 
been  the  only  means  available  to  keep  the  cost  of  produc- 
tion below  the  selling  price  of  the  metal  produced.  As 
a  result,  the  less  skilled  men  are  getting  as  little  as  $2 
a  day.  This,  in  itself,  is  sufficiently  discouraging,  with- 
out the  knowledge  that  men  working  on  the  railroad 
right  alongside  of  them  are  getting  around  $5  per  day. 
This  is  one  of  the  best  evidences  that  we  have  seen  of 
the  unequal  conditions  that  still  persist,  though  in  gen- 
eral in  a  lessened  degree,  as  the  result  of  the  turmoil 
of  the  last  eight  years.  The  inevitable  result  has  been 
that  the  men  are  leaving  by  every  train  to  go  to  places 
where  the  reward  is  greater,  chiefly  to  Detroit  appar- 
ently. As  one  official  pointed  out,  "People  seem  to  want 
automobiles  more  than  they  want  copper." 

With  a  prospect  of  a  dearth  of  fuel  and  lack  of  suffi- 
cient men  for  the  coming  fall  and  winter,  and  a  marked 
advance  in  the  price  of  copper  unlikely,  the  immediate 
future  would  appear  none  too  rosy,  but,  as  we  have 
already  said,  the  resumption  of  dividends  more  than 
offsets  the  unfavorable  factors.  With  the  excellent  man- 
agement which  the  Michigan  copper  companies  have, 
the  difficulties  will  probably  be  surmounted  and  the 
depression  of  last  year  not  soon  repeated. 


Recent  Discoveries  of  Gold 

REFERENCE  was  made  recently  in  these  columns 
to  the  reported  discovery  of  a  new  gold  field  in 
.  South  Africa.  According  to  later  information 
the  scene  of  the  rush  is  Nylstroom,  75  miles  north  of 
Pretoria  and  about  100  miles  east  of  Deerdepoort,  on 
the  border  of  Bechuanaland.  This  locality  is  near  the 
Rustenberg  district,  south  of  the  Crocodile  River,  which 
has  yielded  some  placer  gold  in  days  gone  by.  Several 
prospecting  parties  are  at  work  at  Nylstroom,  and  some 
of  the  "big  houses"  are  reported  to  have  sent  engineers 
to  examine  the  discoveries.  According  to  the  Financial 
Times  of  London  there  is  much  prospecting  activity  in 
South  Africa  at  this  time.  A  few  weeks  ago  a  discovery 
of  "banket"  was  announced  in  the  eastern  part  of  the 
Transvaal  on  the  Swaziland  border.  Another  tall  story 
comes  from  German  Southwest  Africa.  We  hope  that 
some  of  these  diggings  will  prove  to  be  the  beginnings 
of  a  new  departure  in  South  African  mining,  for  it 
would  give  a  fillip  to  mining  the  world  over. 
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The  Herrin  Affair  Again 


By  T.  A.  Rickard 


1HAVE  received  several  letters  on  this  subject  in 
consequence  of  my  article,  appearing  in  our  issue  of 
July  22.  The  hope  was  expressed  then  that  the 
promise  of  the  Secretary  of  Labor,  to  prosecute  the 
perpetrators  of  that  brutal  outrage  "to  the  fullest 
extent  of  the  law",  would  be  fulfilled,  especially  as  the 
public  statement  made  by  the  Secretary  was  published 
"after  consultation  with  the  President".  Mr.  Harding 
himself  made  no  reference  to  the  matter  until  August 
18,  when,  in  a  message  to  Congress,  he  spoke  of  the 
"pitiable'  sense  of  Federal  impotence  to  deal  with  the 
shocking  crime  at  Herrin,  Illinois,  which  so  recently 
shamed  and  horrified  the  country".  He  proceeded  to 
say:  "In  that  butchery  of  human  beings  wrought  in 
madness  it  is  alleged  that  two  aliens  were  murdered. 
This  act  adds  to  the  outraged  sense  of  American  justice 
and  humiliation  which  lies  in  the  Federal  government's 
confessed  lack  of  authority  to  punish  unalterable 
[probably  'unutterable']  crime".  Thereupon  he  asked 
Congress  to  enact  legislation  that  would  empower  the 
Federal  government  to  protect  aliens  and  enforce  treaty 
rights,  that  is,  the  rights  of  aliens  as  guaranteed  in 
treaties  with  the  governments  of  foreign  countries. 
This  refers  to  the  Kellogg  bill,  now  before  Congress. 
This  matter,  as  the  President  remarked,  has  been  pre- 
sented to  Congress  many  times  on  the  initiative  of 
various  past-Presidents,  from  Tyler  to  Taft,  without 
result,  largely  on  account  of  the  opposition  of  organized 
labor.  Similar  opposition  is  promised  again,  for,  on 
August  22,  Mr.  H.  E.  Wills,  executive  representative  of 
the  Brotherhood  of  Locomotive  Engineers,  described 
the  Kellogg  bill  as  "the  most  dangerous  proposition  that 
has  been  brought  to  our  attention  for  some  time".  The 
objection,  of  course,  is  that  any  law  enabling  the  Fed- 
eral government  to  protect  alien  labor  employed  in  rhe 
place  of  strikers  would  enable  the  Government  to  act 
effectively  in  the  punishment  of  those  responsible  for 
the  brutalities  incidental  to  what  euphemistically  is 
termed  industrial  warfare.  Does  it  not  seem  anomalous 
that  the  "butchery  of  human  beings",  to  quote  the 
President,  should  not  stir  constituted  authority  into 
action  unless  among  those  human  befngs  are  included 
the  citizens  of  another  country,  whereas  our  citizens 
must  depend  on  the  protection  of  the  State  government, 
which,  as  in  Illinois,  is  supine.  On  this  phase  of  the 
subject  I  commend  an  article  by  a  distinguished  writer, 
Miss  Agnes  Repplier,  in  'The  Independent'  of  August 
10.  She  refers  to  a  speech  made  by  Senator  King  of 
Utah  on  July  30 — nine  days  after  the  Herrin  massacre 
— in  which  he  addressed  a  mass  meeting  at  Philadelphia 
upon  the  familiar  subject  of  Turkish  atrocities.  A  day 
before  this  meeting  a  negro  wrote  a  bitter  letter  to  the 
-•sting  that  the  nation  thai  tolerated  lynching 
in  the  Southern  States  had  no  call  to  be  concerned  over 
the  misdeeds  of  the  Turks.  But,  says  Miss  Repplier, 
"how  is  a  member  from  Illinois  going  to  help  discipline 
in  the  South  when  his  State  has  given  an  example  of 
wholesale  lynching,  more  brutal,  more  bloody,  more 
shameless  than  anything  Georgia  has  ever  known"?  At 
Herrin  the  murdering  did  not  take  the  exa<  t  form  of 
lynching;  it  was  even  more  savage  and  horrible.  I  need 
not  repeat  the  details  Therefore  Miss  Repplier  con- 
cludes:   "If  th>  ise  to  punish   the  crimes   of 


their  sons,  the  Government  has  no  final  alternative.  It 
will  have  to  do  the  punishing".  That  can  not  be  done, 
except  possibly  as  regards  the  ill  treatment  of  aliens  by 
authority  of  a  new  law,  because  it  would  trespass  upon 
State  rights,  under  which,  by  the  Constitution,  the  main- 
tenance of  order  and  the  punishment  of  crime  in  a  State 
is  the  privilege  of  the  individual  State,  unless  it  confesses 
its  inability  to  enforce  the  law  and  of  its  own  accord  asks 
the  Federal  government  to  interfere.  The  government 
of  the  State  of  Illinois  has  not  asked  for  the  assistance 
of  the  Federal  government.  Unfortunately  at  the  date 
of  the  Herrin  massacre  the  Governor  of  Illinois  was 
under  trial  for  fraud.  The  initiative  lay  with  the 
Sheriff  of  the  county  of  Williamson,  in  which  Herrin 
is  situated.  He  did  not  ask  the  Governor  to  send  the 
State  militia  to  assist  him  in  maintaining  order  locally 
or  in  apprehending  those  responsible  for  the  atrocity 
at  Herrin.  The  community  was,  and  is  still,  under  the 
thumb  of  the  labor-union.  The  coroner's  jury  enacted 
a  farce  and  found  that  the  death  of  19  non-union  men 
was  due  to  the  act  of  the  officials  of  the  coal  company 
in  hiring  armed  guards.  The  District  Attorney  should 
have  taken  action,  but  he  also,  it  appears,  was  ter- 
rorized by  the  union.  This  is  a  state  of  affairs  not 
uncommon;  either  the  District  Attorney  is  the  hench- 
man of  the  unions  or  he  is  the  protege  of  the  other 
side,  the  companies.  Justice  is  thwarted  by  corrupt 
politics.  The  next  step  would  have  been  for  the  County 
Judge  to  ask,  not  order,  the  District  Attorney  (who  is 
prosecuting  attorney  for  the  County)  to  take  action,  but 
he  also,  one  must  infer,  was  no  free  agent,  fearing  to 
lose  his  job  at  the  next  election  if  he  did  anything 
adverse  to  organized  labor.  Next  the  inertia  of  these 
County  officials  might  be  overcome  by  the  Grand  Jury, 
which  could  investigate  and  find  indictments  without 
regard  to  the  Judge  and  District  Attorney,  but  this  was 
not  done  until  a  few  days  ago,  two  months  after  the 
event.  So  the  county  of  Williamson  and  the  State  of 
Illinois  join  in  dishonoring  democracy.  Further,  the 
President  of  the  United  States  has  to  throw  up  his 
hands,  not  only  in  horror  but  in  impotence,  acknowledg- 
ing his  inability  to  do  anything,  except  possibly  eventu- 
ally to  investigate  the  death  of  the  two  aliens  that  were 
among  those  murdered  at  Herrin,  Illinois,  on  June  21, 
1922. 

Is  this  not  a  shameful  state  of  affairs?  Let  me 
quote  our  Chief  Executive  again:  "Had  it  [the  Her- 
rin massacrel  happened  in  any  other  land  than  our 
own  and  the  wrath  of  righteous  justice  were  not  effec- 
tively expressed,  we  Bhould  have  pitied  the  civilization 
that  would  boTeratt  and  sorrowed  for  the  government 
unwilling  or  unable  to  mete  out  just  punishment.  I 
have  felt  the  deep  current  of  popular  resentment  that 
the  Federal  government  has  not  sought  to  efface  this 
blot  from  our  national  shield,  that  the  Federal  govern- 
ment has  been  tolerant  of  the  mockery  of  local  in- 
quiry and  the  failure  of  justice  in  Illinois.  It  is  the 
regrettable  truth  that  the  Federal  government  cannot 
act  under  the  law".  Then  in  the  names  of  Alexander 
Hamilton  and  John  Mar  hall  let  the  nation  that  passed 
an  amendment  to  the  Constitution  to  check  the  ravages 
of  alcoholism  pass  another  amendment  to  check  the 
worse  ravages  of  industrial  war. 
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Aims  of  the  A.I.M.E.'s  Committee  on 
Milling  Methods 

With  the  Co-operation  of  the  U.  S.  Bureau 
of  Mines,  It  Is  Working  Out  a  System  of 
Standardization  Fundamentally  Necessary 
to  the  Interpretation  of  Technical  Practice 

The  Editor: 

Sir — A  statement  appearing  in  your  issue  of  July  29, 
in  which  you  mention  my  connection  with  the  work  that 
is  being  done  upon  the  drill-steel  problem,  requires 
amendment,  since  it  concerns  the  Committee  on  Milling 
Methods  of  the  American  Institute  of  Mining  and  Metal- 
lurgical Engineers,  to  which  I  am  giving  my  entire 
attention  as  secretary  of  the  committee  while  represent- 
ing the  U.  S.  Bureau  of  Mines  in  its  activities. 

The  work  now  in  progress  by  the  Milling  Committee 
is  based  upon  a  somewhat  extensive  program,  the  pri- 
mary aim  of  which  is  the  improvement  of  methods  in 
milling  practice,  where  assistance  seems  to  be  re- 
quired. This  will  come  about  through  the  encourage- 
ment of  all  industrial  influences  that  lead  toward  a 
betterment  of  practice.  The  immediate  aim,  which  will 
be  given  much  attention  during  the  coming  year,  will 
be  to  survey  the  fundamental  problems  that  have  arisen 
in  milling  practice,  and  to  determine,  so  far  as  possible, 
measures  for  best  assisting  the  industry. 

The  Milling  Committee  is  a  large  one,  composed  of 
about  sixty  members,  who  are  men  of  broad  interests, 
engaged  actively  and  eminently  in  the  industry,  and  who 
are  capable  of  representing  milling  in  all  its  varied  and 
larger  affairs.  Thus  is  brought  into  this  work,  done 
for  the  benefit  of  the  public,  a  far-seeing  and  substan- 
tial opinion,  which  is  expert  upon  the  important  issues 
of  the  practice.  Under  the  chairmanship  of  Galen  H. 
Clevenger,  with  Robert  H.  Richards  serving  as  honorary 
chairman,  with  a  small  group  of  men  at  headquarters 
observing  and  acting  upon  the  will  of  the  committee, 
and  with  representation  within  its  membership  of  all 
branches  of  the  industry  by  men  who  are  leaders  in  the 
thought  of  their  special  interests,  this  body  should  be 
able  to  assume  responsibilities  that  are  imposed  by- 
many  needs  of  present  practice. 

The  Milling  Committee  has  become  identified  in  the 
past  year  with  the  Committee  on  Pulverization  of  the 
National  Research  Council.  The  two  committees  may 
now  be  regarded  as  acting  jointly  in  all  deliberations. 
The  joint  committee,  furthermore,  is  in  close  harmony 
with  the  Committee  on  Standardization,  and  is  prepared 
to  act  constructively  in  co-operation  with  other  highly 
representative  bodies  or  groups  that  have  similar  aims. 

The  committee,  in  co-operating  with  the  U.  S.  Bureau 
of  Mines,  has  in  view  the  advancement  of  industrial 
welfare,  and  national  accomplishment  in  its  largest  as- 
pect. In  furtherance  of  the  work,  the  Bureau  is  provid- 
ing half  the  funds  for  the  maintenance  of  a  secretary, 
to  serve  the  committee,  who  is  held  responsible  to  the 
Bureau  and  appointed  to  represent  the  one  organization 


to  the  other  in  undertakings  that  are  proposed.  Note- 
worthy support  has  come  to  the  committee  for  the  prose- 
cution of  this  greater  work  from  the  Massachusetts 
Institute  of  Technology,  which  is  providing  office  head- 
quarters and  highly  valued  clerical  and  laboratory  as- 
sistance and  the  facilities  of  its  magnificent  libraries 
and  equipment.  Similar  important  assistance  has  come 
to  the  committee  through  the  U.  S.  Bureau  of  Mines, 
from  the  University  of  California,  which  is  providing 
generously  for  the  part  maintenance  of  the  secretary- 
ship of  this  committee  during  the  present  year.  Help 
is  coming  also  from  many  individuals. 

At  present,  the  committee  is  undertaking  the  stand- 
ardization of  certain  important  testing  practices,  such 
as  the  screen-sizing  test.  This  test,  as  an  instance,  is 
fundamental  to  the  interpretation  of  milling  practice 
and  requires  standardization  before  certain  of  the  im- 
provements in  the  operation  of  milling  can  be  estimated. 
The  committee  holds,  also,  as  one  of  its  important  func- 
tions, the  guidance  and  aid  which  it  can  render  in  secur- 
ing the  highest  order  of  publications  on  the  subjects 
of  chief  concern  to  the  milling  industry.  The  deter- 
mination of  prevailing  opinion  upon  important  terms 
that  require  agreement,  to  acquire  the  exactness  neces- 
sary for  technical  use,  is  being  brought  to  the  judgment 
of  this  larger  body.  It  is  expected  that  the  committee 
is  to  become  an  energetic  factor  in  other  undertakings 
directed  toward  the  upbuilding  of  the  industry  and  the 
advancement  of  welfare  which  should  react  beneficially 
upon  all  who  are  engaged  in  milling  practice. 

The  committee  looks  to  the  goodwill  of  the  entire 
industry,  and  expects  the  co-operation  of  every  scientific 
and  industrial  interest  that  is  striving  for  the  better- 
ment of  American  practice.  Ernest  A.  Hersam. 


Cyanide  Leaching  of  Copper  Ores 

The  Editor: 

Sir — In  the  Engineering  and  Mining  JoumaLPress 
of  April  1  appeared  some  data  supplied  to  you  by  a 
correspondent  regarding  the  use  of  cyanide  in  the  leach- 
ing of  copper  ores.  Some  errors  are  evident.  Native 
copper  is  dissolved  by  cyanide;  also,  cyanide  dissolves 
cuprous  sulphide;  as,  for  example,  the  chalcocite  of 
Corocoro  ores.  Sulphide  of  sodium  does  not  precipitate 
copper  cyanide  as  copper  sulphide:  if  this  were  true, 
cyanide  would  not  dissolve  our  chalcocites  or  cuprous 
sulphides. 

We  (at  Corocoro)  are  going  to  leach  our  ores  with 
sulphuric  acid,  because  that  is  the  cheapest  method. 

Chile.  F.  A.  Sundt. 

[The  statements  to  which  objection  is  offered  were 
qualified.  Our  correspondent  stated  that  "native  copper 
is  not  dissolved  to  any  extent,  and  the  sulphides  only 
slowly  and  also  with  loss  of  cyanide  .  .  .  It  is  prob- 
able that  copper  might  be  precipitated  from  a  cyanide 
solution  as  a  sulphide  by  the  use  of  sodium  sulphide 
.  .  .  This  precipitation  would  be  incomplete." — 
Editor.] 
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Native  Copper  Smelting  in  Africa 
The  Editor: 

Sir — The  article  by  Sydney  Ball  on  copper  smelting 
by  African  natives  must  have  been  of  special  interest 
to  those  that  have  had  experience  in  the  examination 
of  their  old  workings.  The  mines  in  the  district  men- 
tioned are  very  numerous,  as  many  as  seventy  having 
been  found  along  a  ridge  only  2h  miles  long. 

It  is  not  my  intention  to  go  into  the  general  geology 
of  the  area,  but  a  few  words  concerning  the  old  workings 
may  be  of  interest.  These  occur  chiefly  in  a  thick  series 
of  limestone  and  dolomitic  rocks,  which  correspond  to 
F.  E.  Studt's'  Kambove  series,  and  which,  in  northern 


Pitting 


Fig.  1.    Ancient  copper  cross,  approximately  actual  size 


Rhodesia,  he  has  named  the  Broken  Hill  beds.  They 
differ  slightly  in  structural  features,  the  well-defined 
cleavage  of  the  northern  territory  being  absent,  but  the 
faults  in  most  cases  are  strike  faults  and  in  this  corre- 
spond to  the  Kambove  series.  A  coarse  fault  breccia, 
the  result  of  the  faulting,  is  a  common  feature,  and 
in  most  places  it  has  been  impregnated  by  cupriferous 
solutions  which  have  yielded  deposits  of  ore  varying 
greatly  in  size.  The  empirical  rule  is,  the  greater  the 
dimensions  of  the  faulted  area  the  larger  the  deposit, 
but  the  largest  developed  has  yielded  less  than  10,000 
tons  of  ore  and  another  "Star  of  the  Congo"  has  yet 
to  be  found  in  this  country.  The  old  workings  are 
confined  to  the  brecciated  zones,  where,  in  places,  they 
are  mere  pits,  from  10  ft.  in  diameter  and  15  ft.  deep, 
to  50  ft.  diameter  and  40  ft.  deep;  whereas  in  others 
they  are  mere  trenches,  the  width  being  extremely 
narrow  in  comparison  with  the  length.  No  great  depth 
was  ever  attained. 
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Fig.  2.   An  ancient  copper  tool 

From  observations  taken  in  cleaning  out  over  twenty 

of  the  workings,  what  appears  to  have  happened  is  as 

follows:     A    sulphide    vein    has    outcropped    and    been 

covered   eventually   by   a    film   of  one   or   more  of   the 

•  j,  such  as  malachite  or  cuprite.    A  joint  or  other 

crack  in  the  rock  has  allowed  the  rapid  erosion  of  the 

last  in  a  direction  at  an  angle  to  the  strike  of  the  vein. 

A-   the  vein  weathered  away  pieces  of   it  remained   in 

il.  and  that  portion  which  was  taken  into  solution 

I  as  odd  filaments  of  malachite  here  and 

All  that  is  found  after  cleaning  out  ia  the  smooth 

walls   of   the   weathering   country   rock,   •     d    maybe   the 

continuation  of  the  sulphide  vein.     I  have 

any  sign  of  ancient    "  rock-burning." 

logy  of  Kntnni:  I 
I  oil     Wl.  pp     I  I 


Fig.  3.    Coarse  breccia  forming  one  of  the  sides  to  an 
old  ivorking 

It  is  generally  believed  that  the  treatment  of  sulphide 
ore  was  beyond  the  ken  of  the  native  metallurgist,  and 
as  soon  as  his  small  patch  of  oxidized  material  was 
finished  he  would  have  been  forced  to  leave  his  mine, 
however  good  the  indication  of  further  bodies  of 
sulphide  ore  was. 

The  methods  of  reduction  used  by  these  ancient  peo- 
ple were  not  so  simple  as  to  allow  the  erection  of  a 
smelter  wherever  they  found  the  ore;  only  in  one 
instance  has  one  been  discovered  in  close  proximity 
to  any  sign  of  copper.  That  deposit,  by  a  strange 
coincidence,  was  never  touched,  and  it  is  not  surprising, 
for  it  is  merely  paint  malachite  and  azurite  over  a  large 
outcrop  of  limestone.  Rather  are  the  smelters  found 
at  a  considerable  distance  from  the  workings,  but  the 
reason  for  this  can  only  be  guessed — perhaps  the  need 
of  being  close  to  a  particular  wood  for  the  charcoal,  or 
a  particular  clay  for  the  erection  of  the  plant,  out- 
weighed the  cost  of  the  transportation  of  the  ore. 

The  modern  native's  efforts  to  help  one  in  gathering 
ideas  concerning  the  process  are  painful,  for  in  ques- 
tioning him,  he  tries  to  guess  at  what  one  would  have 
him  say,  and  says  it!  He  knows  nothing  of  the  ancient 
art,  and  I  find  it  extremely  difficult  to  believe  that  his 


Fig,   ',.    A  native  smelter 
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progenitors  did;  to  some  race  further  north  and  of  a 
less  woolly  nature  must  we  look  in  our  search  for  the 
ancient  prospectors. 

Two  manufactured  articles  have  been  found:  one  a 
cross  of  the  design  shown  in  Fig.  1,  and  the  other  what 
might  have  been  meant  for  a  spear,  as  will  be  seen 
from  the  sketch,  Fig.  2.  An  assay  was  made  of  the 
last  article;  98.68  per  cent  of  copper  was  found,  with 
only  a  trace  of  silver,  a  significant  fact,  for  all  the 
sulphide  ores  carry  at  least  5  oz.  per  long  ton.  The 
smelter  shown  in  the  photograph,  Fig.  4,  which  was 
taken  by  me  during  1919,  is  one  of  a  pair,  but  its 
fellow  is  not  in  such  good  condition. 

Although  it  is  true  that  large  trees  are  found  growing 
in  the  old  workings,  the  fact  that  one  of  the  furnaces 
is  still  standing  points  to  no  very  distant  date  when 
these  ancient  operators  were  in  the  country.  In  my 
own  experience  I  have  known  a  tree  to  grow  to  quite 
a  size  in  Africa  within  ten  years. 

Iron  smelting  is  still  practised,  chiefly  by  a  tribe 
called  the  Bankoya,  who  live  about  100  miles  west  of 
this  property.  The  hoes  they  produce  are  much  sought 
after  by  less  gifted  natives  in  other  districts,  and  a 
few  white  traders  have  turned  this  fact  to  profit  by 
stocking  the  local  article  in  preference  to  that  from 
Birmingham.  To  purchase  them  they  have  to  go  to 
the  Bankoya  country,  taking  with  them  various  trade- 
goods.  The  raw  ore  (a  high-grade  hematite)  is  pur- 
chased at  so  much  a  basket  (60  to  70  lb.),  handed  over 
to  the  local  smithy,  who  works  on  contract,  and  the 
trader  does  a  fortnight's  shooting  while  his  hoes  are 
being  made.  He  is  able  to  sell  them  for  as  much  as 
15s.  apiece,  compared  with  4  to  5s.  obtained  for  the 
imported  article.  R.  Murray-Hughes. 

Sable  Antelope  Mine,  via 

Mumbwa,  Northern  Rhodesia,  Africa. 


An  Engineer's  Patents 
The  Editor: 

Sir — Mr.  John  Boyle,  Jr.,  expresses  an  interesting 
point  of  view  on  patents,  in  your  issue  of  Aug.  12,  1922. 
It  is  difficult  to  harmonize  Mr.  Fish's  statements  (which 
he  quotes)  that  not  one  patented  invention  in  ten  is 
worth  working,  and  that  inventors  get  well  paid.  Of 
course,  some  inventors  are  well  paid,  but  the  law  of 
averages  should  prevail.  The  inference  seems  to  be 
that  there  is  a  waste  of  time  and  money  in  useless 
inventions.  Most  inventors  are  probably  aware  of  this, 
but  the  knowledge  of  it  is  not  of  any  great  advantage. 

Emerson,  in  one  of  his  famous  essays,  deplored  the 
waste  in  education  and  said  he  did  not  believe  in 
educating  fools  at  college.  No  one  would  be  inclined 
to  quarrel  with  Emerson  about  that,  but  what  most  of 
us  would  like  to  know  is  how  to  distinguish  the  fools. 
He  did  not  tell  us  that.  And  so,  what  inventors  would 
like  to  know  is  how  to  distinguish  the  failures  in 
advance. 

Every  prospector,  for  example,  thinks  his  hole  in  the 
ground  will  make  a  mine,  and  practically  all  prospects 
have  been  repeatedly  condemned  at  some  time  by  expert 
mining  engineers.  Prospectors  are  quite  aware  that 
only  about  one  out  of  every  hundred  holes  in  the  ground 
makes  a  mine,  but  they  have  no  way  of  telling  which 
the  fortunate  hole  will  be.  Every  inventor  thinks  his 
ideas  will  lead  to  some  improvement,  and  every  metal- 
lurgical process  has  been  repeatedly  condemned  by  some 


metallurgical  experts.  Metallurgical  inventors  are 
usually  aware  that  fully  95  per  cent  of  all  patents  are 
incapable  of  immediate  practical  application,  but  they 
have  no  way  of  telling  in  advance  which  the  more  prom- 
ising 5  per  cent  will  be.  Yet  it  is  due  to  the  small 
percentage  of  successes  that  mining  and  metallurgy 
have  assumed  the  proportions  that  they  have  today. 
The  progress  of  the  world  is  more  indebted  to  the 
faith  of  fools  than  to  the  prophecy  of  the  wise. 

When  was  flotation  a  success  and  when  a  failure, 
based  on  the  patent  situation?  When  Carrie  Everson 
claimed,  "The  method  which  consists  in  mixing  pulver- 
ulent ore,  a  fat  or  an  oil  or  a  constituent  thereof  (ani- 
mal, vegetable,  or  mineral),  an  acid  or  soluble  neutral 
salt,  and  water,  etc.,"  she  conceived  the  essentials  of  a 
great  invention.  Similarly,  when  Kirby  stated  his 
process  to  consist  in  agitating  (with  gas)  pulverized 
mineral  matter,  enough  water  to  make  a  flowing  pulp, 
and  a  solution  of  bitumen  in  a  thin  distillable  hydro- 
carbon liquid,  he  also  disclosed  the  elements  of  a  great 
invention.  Both  Everson  and  Kirby  disclosed  the  es- 
sentials of  flotation,  but  their  patents  must  be  con- 
sidered as  failures,  as  well  as  other  similar  patents  up 
to  the  time  of  the  filing  of  the  M.  S.  patent  No.  835,120, 
May  29,  1905,  which  had  more  to  do  with  kind  and 
degree  rather  than  with  essentials,  and  even  after  the 
M.  S.  patent  was  filed,  there  was  no  certainty  for  many 
years  that  the  M.  S.  patented  process  would  be  a  suc- 
cess. Even  after  thirty-seven  years  the  flotation  situ- 
ation is  obscure. 

Mr.  Fish  refers  to  inventors  as  being  eccentric.  It 
is  no  doubt  true  that  many  of  them  have  exaggerated 
opinions  of  their  own  inventions.  No  man  can  accom- 
plish anything  unless  he  has  faith  in  his  own  efforts. 
This  is  true  of  all  avenues  of  human  endeavor,  and  is 
not  peculiar  to  inventors.  We  probably  all  are  inclined 
to  have  exaggerated  opinions  of  ourselves,  while  our  best 
friends  and  our  best  enemies  may  think  we  are  fools, 
and  sometimes  we  suspect  that  they  are  not  far  from 
the  truth,  but  it  would  be  fatal  to  our  progress  to 
admit  it.  We  all  like  to  chase  our  "favorite  phantoms." 
If  the  phantom  a  man  chases  is  a  high  political  office, 
he  is  aspiring;  if  the  phantom  he  is  chasing  is  the 
dollar,  he  is  practical ;  if  the  phantom  he  is  chasing  is  an 
invention,  he  is  eccentric.  Perhaps  Mr.  Fish  can  tell 
us  the  difference.  William  E.  Greenawalt. 

Denver,  Colo. 


Loading  Dynamite 

The  Editor: 

Sir — I  was  interested  in  the  article  entitled  "The  Do 
and  Don't  of  Loading  Dynamite,"  in  the  Aug.  12  issue 
of  the  Journal-Press,  In  this  article  it  was  stated 
that  the  proper  way  of  loading  dynamite  is  "with  the 
cap  in  the  top  of  the  top  cartridge,  pointing  down 
toward  the  bulk  of  the  charge,  with  lots  of  tamping 
and  no  part  of  the  fuse  touching  the  powder."  If  this 
method  is  practiced  at  all  in  the  Jerome  district,  I  do 
not  know  about  it.  On  inquiry  I  have  learned  that  the 
most  favored  way  of  loading  a  hole  is  with  the  cap 
in  the  next  to  the  top  cartridge.  I  understand  that  with 
the  powders  used  nowadays  there  is  no  danger  of  their 
being  ignited  by  a  side  spit  of  the  fuse.  Moreover,  if 
the  cap  is  put  in  the  top  of  the  top  cartridge,  it  is 
likely  to  blow  out,  even  through  a  certain  amount  of 
tamping.  J.  L.  Fearing,  Jr. 

Jerome,  Ariz. 
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GEORGE  H.  GARREY 


GEORGE  H.  GARREY  is  a  native  of  the  Badger 
State,  having  been  born  in  1875  at  Reedsville, 
Wis.,  where  his  father  was  a  physician  and  sur- 
geon. Of  American  of  Scotch-Irish  descent,  he  spent 
his  boyhood  at  Stockbridge  and  Wausau,  Wis.  Later 
his  parents  moved  to 
Aurora,  111.,  where  he 
attended  and  graduatea 
from  the  West  Aurora 
high  school.  He  then 
entered  the  University 
of  Chicago  as  a  student 
in  the  scientific  course 
and  paid  most  of  his  own 
way  through  college  by 
working  at  twenty  cents 
per  hour  upon  "studpnt 
service  work"  in  the 
libraries  or  offices  of  the 
university  to  pay  two- 
thirds  of  his  tuition  fee 
of  $120  per  year,  and 
then  made  up  the  major 
portion  of  the  balance  of 
his  expenses  by  tutor- 
ing, lighting  street  gas 
lamps,  or  doing  any  odd 
jobs  that  turned  up. 
He  also  found  time  to 
play  football  upon  the 
first  team  of  the  univer- 
sity for  three  years. 
Mr.  Garrey  has  to  thank 
Prof.  Rollin  D.  Salisbury 
for  inducing  him  to 
specialize  in  geology  dur- 
ing his  last  two  years 
as  an  undergraduate. 
From  1898  to  1900  he 
acher  of  science  in 
his  home  high  school  at 
Aurora,  but  returned  to 
the  University  of  Chicago  in  the  fail  of  1900  for  grad- 
uate work  in  geology,  in  which  he  received  a  scholarship. 
Mr.  Garrey  ia  a  member  of  Phi  Delta  Theta,  a  charter 
member  of  Alpha  Xu,  and  also  Sigma  Rho.  In  the  sum- 
mer of  L900,  accompanied  by  Eliot  Blackwelder,  he  was 

on   U.   S.   Geological   Survey   work   in   western    .Montana. 

hern  Idaho,  and  eastern  Washington.  This  work  teas 

used  as  the  basis  for  the  thesis  submitted  to  the  Uni- 

•    of  Chicago  faculty  and  for  which  he  was  granted 

a  Master  of  Science  degree  in nomic  geology.  During 

L901  and  the  spring  of  1902  Mr.  Garrey  was  in  charge  of 
field  classes  in  geology  and  ai  ■  in  petrology  at 

the  University  of  Chicago  and  spent  the  summer  of  1902 
working  n<  an  ordinary  miner  and  laborer  in  the  mines 
and  mills  of  Leadville,  Colo.  He  then  ■  ■  red  the  Michi 
gan  College  of  Mines,  and  in  April,   19  ■d  the 

degree  of  Engineer  of  Mines.  Immediately  after  this 
he  received  an  appointment  upon  the  c.  s.  Geological 
Survey  as  an  economic  geologist  to  assist  .1  !■;.  Spurr. 
While  connected  with   the  Geological   Survey,  he  was 
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co-author  with  Spurr  and  Ball  of  the  "Ore  Deposits  of  the 
Georgetown,  Idaho  Springs,  and  Empire,  Colorado,  Dis- 
tricts," in  Professional  Paper  63,  by  Spurr,  Garrey,  and 
Ball ;  associated  with  F.  L.  Ransome  and  W.  H.  Emmons 
in  the  preparation  of  Professional  Paper  66  on  the 
"Goldfield,  Nevada,  Min- 
ing District,"  and  the 
U.  S.  Geological  Survey 
bulletin  on  the  Bullfrog 
and  Rhyolite,  Nevada, 
mining  districts,  and 
joint  author  with  W.  H. 
Emmons  of  the  bulletin 
on  the  Manhattan,  Neva- 
da, mining  district.  In  the 
fall  of  1906  he  resigned 
from  the  U.  S.  Geologi- 
cal Survey  to  act  as  first 
assistant  to  Mr.  Spurr, 
who  then  held  the  posi- 
tion of  chief  geologist  to 
the  American  Smelting 
&  Refining  Co.  and  al- 
lied companies.  Early  in 
1908,  J.  E.  Spurr,  W. 
Rowland  Cox.  and  Mr. 
Garrey  resigned  their 
positions  and  went  into 
partnership  under  the 
firm  name  of  Spurr  & 
Cox.  Inc.,  consulting 
mining  geologists  and 
engineers.  Mr.  Garrey 
was  one  of  the  officials 
and  southwestern  man- 
ager of  this  firm  in 
charge  of  their  El  Paso, 
Tex.,  and  Mexic, 
offices.  After  the  spring 
of  1911.  Mr.  Garrey  and 
J.  E.  Spurr  continued 
consulting  work.  In  1911 
Mr.  Garrey  became  chief  geologist  for  the  American 
Smelting  &  Refining  Co..  the  American  Smelters 
Securities  Co.,  the  Guggenheim  Exploration  Co.,  and 
the  allied  companies.  As  this  involved  examination 
of  mines  in  Mexico  at  various  periods  of  the  Madero  and 
Huerta  revolutions,  Mr.  Garrey  and  the  engineers  who 
were  assisting  him  underwent  some  trying  times  and 
upon  two  occasions  had  difficulty  in  getting  out  of 
Mexico.  L'arlv  in  1911  he  again  opened  an  office  as  con- 
sulting mining  y  I  engineer,  and  continued  on 
this  general  consulting  work  until  1916,  when  he  accepted 
the  position  of  consulting  geologist  and  engineer  in 
charge  of  the  exploration  department  of  the  Tonopah 
Belmont  Development  Co.  This  work  involved  the  ex- 
amination of  numerous  mining  properties  presented  for 
purchase  anil  also  the  outlining  of  development  work 
for  the  company  and  its  subsidiaries.  He  is  a  member 
of  'lie  Mining  and  Metallurgical  Society  of  America,  A.I. 
M.E.,  Society  of  Economic  Geologists,  Washington  Acad- 
emy of  Science,  and  Geological  Society  of  Washington. 
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Determining  Relative  Tonnages  from  Assays 

Inconsistent  Equations  Due  to  Errors  in  Sampling  and  Assaying  —  Simple  Graphical 

Method  Advocated  Shows  When  These  Need  Attention  and 

Gives  Close  Approximation  to  True  Figures 

By  Alfred  T.  Fry 


ARTICLES  on  the  subject   of  this   paper  have  ap- 

/\  peared  in  the  Mining  &  Scientific  Press  by  A.  H. 
XJL  Heller  on  April  17,  1920,  and  by  H.  R.  Robbins 
on  Sept.  18.  1920.  In  both  of  these  the  treatment  is 
mathematical,  and  inasmuch  as  each  product  is  assayed 
for  several  metals,  ample  data  are  given,  and  no  trouble 
might  be  expected.  But  it  sometimes  happens  that  in 
the  preparation  of  these  assays  our  friends,  the 
sampler  and  assayer.  have  had  trougles  of  their  own, 
which  are  reflected  in  the  resulting  figures.  In  1916 
I  came  across  a  case  [lucky  man]  where  a  comparatively 
small  error  in  assays  made  a  relatively  large  error  in 
an  attempt  to  calculate  recoveries  from  them.  As  a 
result  I  devised  a  method  which  I  shall  presently  de- 
scribe and  which  has  been  tested  by  friends  and  found 
of  value. 

The  instance  arose  during  the  flotation  treatment  of 
a  complex  lead-zinc  ore  containing  pyrite  and  silver. 
The  ground  ore  was  subjected  to  flotation  in  two  stages. 
Stage  one  brought  off  a  pyrite-galena  concentrate,  and 
its  tailing  formed  the  feed  of  stage  two,  in  which  a 
blende  concentrate  was  obtained  and  the  final  residue 
was  made. 

Samples  were  taken  of  1.  original  feed;  2,  pyrite- 
galena  concentrate;  3,  tailing  from  first  stage  forming 
feed  to  second  stage;  4,  blende  concentrate;  and  5, 
residue.  Assays  for  zinc,  lead,  and  silver  were  made 
on  all  samples. 

A  Typical  Analysis  for  Illustration 

To  illustrate.  I  will  take  an  assumed  case — based 
closely  on  practice — in  which  every  fact  is  known,  as 

follows : 


There  are  three  ways  of  dealing  with  these  figures : 
First — Since  the  intermediate  assay  is  available,  the 

work  can  be  considered  as  a  single  concentrate  flotation 

performed  twice,  using  the  formula, 

*        •  i.*  ♦     *  100  (F  —  T) 

Per  cent  weight  concentrate   =   —  „,— 

where  F  =  per  cent  of  metal  in  the  feed, 

C  =  per  cent  of  metal  in  the  concentrate, 
T  =  per  cent  of  metal  in  the  tailing. 
Second — -If   the   intermediate   assay   were   lacking   it 
becomes  a  problem  in  simultaneous  equations. 

Third — A  method  of  simple  equations  and  graph 
devised  by  me  in  1916,  in  which  the  intermediate  assay 
is  not  required. 

Details  of  the  Three  Solutions 

First — Regarding  the  work  as  a  single  conceatrate 
flotation  performed  twice,  since  the  intermediate  assay 
is  given,  the  percentage  of  concentrate  in  each  stage 
may  be  obtained  separately  by  the  old  formula  already 
mentioned,  by  which  the  calculation  is  easy. 

Thus. 


Stage  I — The  zinc  figures  giv. 
The  lead  figures  giv 
The  silver  figures  giv 


per  cent  weight  of  P.-G.  Concentrate  =  40.0 
per  cent  weight  of  P.-G.  Concentrate  =  40  1 
per  cent  weight  of  P.-G.  Concentrate  =  40.9 

Average 40.  3 


Therefore   the  per  cent  weight   of  tailing   going  to 
the  next  stage  is  59.7  per  cent. 

Per  Cent 

Stage  2 — The  zinc  figures  give  per  cent    weight   of  B.   Concentrates  =83.7 

The  lead   figures   give   per   cent    weight    of   B.    Concentrates  =  83   0 

The  silver  figures  give  per  cent  weight  of  B.  Concentrates  =  80.4 

Average 82  37 


Cent 

Zn, 

Pb. 

by 

Per 

Per 

Wt. 

Cent 

Cent 

Feci 

31.85 

11.34 

P.-G.  Cone.      40 

9.1 

21.4 

Intermediate  (60) 

47.02 

4  633 

B.  Cone.           50 

56.2 

5  4 

Residue            10 

1.1 

0.8 

Per  ,  Thus,  82.37  per  cent  of  59.7  per  cent  =  49.15  per 

Ag,  Contents        Metal    Distribution     cent,  weight  of  blende  concentrate.     Therefore  the  per 

Oz.         Zn        Pb        Ag        Zn        Pb        Ae 

13  2  cent  weight  of  the  residue    (100  —  40.3  —  49.15)   = 

25    l?       364        856     ,.004      I,    4      75   5      76 .1         ^  gg    per    ^ 

6  2    2.810     270     3io    88.3    23  8    23  4         To  determine   the   value  of  these   results   it   will  be 

U.  6  118  6. i  .  I  . J 

necessarv  to  work  out  the  percentage  distribution  of 

31   85    II    34   13  20   100.0   MOO   100.0  ...ji.ii  i       i    i  •  tax.      j       •       j   x      j  u 

metals,  incidentally  calculating    the  derived  feed  assay 

t,  j        ,  •  ,  ,    ,     ,  ,     ^  ,         and  comparing  it  with  the  reported  assay, 

lo  avoid  making  an  unduly  bad  example,  the  sampler 

will  be  absolved  from  suspicion  by  supposing  that  his  Assays 

part  of  the  work  is  performed  perfectly.     Next,  suppose  c        g     | 

that  the  assays  were  subject  to  slight  errors  such  as 
may  be  found  in  results  obtained  on  mill  products 
where  purchase-work  accuracy  is  not  always  attained. 
Thus,  assume  some  assays  to  be  reported  0.1  per  cent 
high  and  others  0.1  per  cent  low,  except  for  the  blende 
concentrate,  where  an  error  of  0.2  per  cent  is  taken. 
Such  errors  easily  arise  from  faulty  weighing,  spat- 
tering, bad  separation,  filtration  or  washing,  or  inac- 
curate   standards. 

The  reported  assays  are  then: 


■-Z          _r         _r          *;  Contents 

iS         k       £         <  Zn        Pb        Ag 

Feed  31.8   11.3   13   3 

P.-G  Concentrate   40.3       9.0  21    3  25  0  363 

B.  Concentrate        49.15  56  0     5  4     6  3  2.752 

Residue                    10.55     10     0  7     0  7  10 


Per  Cent   Metal 

Distribution 
Zn        Pb      Ag 


Zinc  Lead  Silver, 

Per  Cent  Per  Cent    Oz. 

Feed 31.8  11.3  13.3 

Pyrite-galena  concentrate 9  0  21.3  25.0 

Intermediate 47  0  4  6  5.2 

Blende  concentrate 56,0  54  63 

Residue 10  0.7  07 


The  results  are  not  quite  happy,  but  are  fair  under 
the  circumstances.  As  wiil  be  seen  in  the  next  method, 
these  mathematical  solutions  are  seriously  upset  by 
deviations  of  the  reported  assays  from  truth,  giving 
inconsistent   equations. 

Second — Regarding  the  calculation  as  a  problem  in 
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simultaneous  equations  in  which  the  intermediate  assay 
is  not  required,  the  procedure  will  be, 

Let  X  =  per  cent  by  weight  of  pyrite-galena  concent  r:i'<\ 

Y  =  per  cent  by  weight  of  blende  concentrate. 
Then  100 — X — Y  =  per  cent  by  weight  of  residue.     (N'ote.    Since  three  sets  of 
assays  are  given,  the  per  cent  weight  of  residue  mav  be  taken  =  Z  if  preferred.) 
Then  from  the 

•incassays,      100  X  31 .8  =  9X  +  56Y  +  ( 100—  X— Y)  .  1 (1) 

lesdassays,      100  X  1 1 .3  =  21 .3X+ 54Y  + (100— X— Y)  0.  7 (2) 

silverassays.    100  X  13.  3  =  25X+ 6.  3Y  +  ( 100— X— Y)  0.  7 (3) 

or     3,080=    8X+55Y (I) 

1.060=  20.  6X+47Y 

1.260=  24.3X+5.6Y (31 

From  (1)  and  (2), 

37  6X+258.5Y  =  14,476 
I.I33.0X+258.5Y  =  58,300 


1.095. 4X 

(I)  and  (3). 

44  8X+308Y=  17.248 
1.336  5X  +  308Y=  69,300 


43,824  .-.  X  =  40  007  per  cent 


1.291. 7X 

(2)  and  (31  = 

115  36X+26.32Y=  5.936 
114  2IX+26.32Y  =  5.922 


52,052  .-.  X  =  40.  2  per  cent 


I    I5X  -         14  ..  X  =    12    I  per  cent 

The  last  result  is  a  good  instance  of  the  collapse  of 
mathematical  treatment  of  inconsistent  equations.  Of 
course  it  is  no  use  to  carry  the  calculation  further. 

Third — Fry  method:  Take  two  examples,  in  the  first 
of  which  temporarily  assume  a  value  for  the  per  cent 
weight  of  residue  which  is  less  than  the  probable,  and 
in  the  second  instance,  more,  i.e.,  (a)  5  per  cent,  and 
(b)   15  per  cent. 


Take  X  =  per  cent  pyrite-galena  cm 

Then  (a)  the  percent  weight  of  blende 

be  percent  weight  ofblende 


ntrate  by  weight. 

ite  =  100—  5— X 
uncentrate  =  100 — 15 — X 


By  using  both  examples  for  the  assays  of  each  metal 
six  simple  equations  are  obtained,  thus: 

sine     lai  31    8X100  =  QX  -  56(95— Xi  -    5x1     .      .  .-    X  =   45  6    per    cent 

=  9X+ 56(85  — X)  4- 15x1 33.9  per  cen' 

lead      (a)  11.3X100  =  21    3X+5   4<95— X)  +     5x07 38.6percen' 

il.i  =  21    3X- 5  4(85  — X>+  15x0.7 4l.6perceni 

lilver  (a)  13  3X100  =  25X  +  6  3  (95  —  X'  +    5x0  7 38  9  per  cent 

(b)  =  25X^6.3(85  — X)+  15x0.7 4l.9percent 

Construct  a  small  graph  with  X  per  cent  as  ordinates, 
and  per  cent  residue  as  abscissae. 

Note  that  the  zinc  line  gives  two  intersections,  one 
with  the  lead  and  the  other  with  the  silver  line.  Mark 
the  mean  of  the  two  intersections  and  read  off  the 
corresponding  percentages  of  pyrite-galena  concentrate 
and  residue  (40.1  per  cent  and  9.65  per  cent  respec- 
tively I.  If  the  figures  were  free  from  errors,  of  course 
there  would  only  be  one  point  of  intersection  for  the 
three  li 

Calculating  metal  distribution  and  "derived  feed 
assay"  as  before: 


Feed 

I 

I 


I      Ac.  Cc 

Zn 
31.8    II    3    13    3 
9    0    21     3    V>    0         3(,1 

;   »(,  n     i(     6  )    2.814 
il(l0707  10 


IVr   < 
Metal   Distribution 

/..,       Pb      AK 


31   85    II    32   13  27    100. I 
Derived  I  eed  \ 


(  OMPARISON     "I      M  SI  I  ("S 

Me  :il   I  liatrlbution 

■ Assay Blende  Concentrate 

Zn  Pb  \l         Zn        Pb         \g        Zn        Pb         \r. 

ReslfeeH  31  85     II   34     13  2  

Real     'I. 

114     75  5     76   I     88  3     2)  8     2)  4 

31    25      II    3        H   23 

M4  .232 

Bin-Mil'  II 

> 

Qrapbfo 


0.1  oz.  except  in  the  zinc  assay  on  blende  concentrate 
where  0.2  per  cent  error  is  taken, 

1.  lhat  when  the  intermediate  assay  is  available, 
the  work  may  be  calculated  by  the  formula  quoted,  but 
results   are   not  dependable. 

2.  That  calculation  by  simultaneous  equations  is 
sometimes  completely  deranged  by  small  errors  in  the 
figures. 


$A5 


ST3C 


-  ^ 

Ag 
Pb 

-     A9 
.      Pb 

— 

___ 

5^ 

=== 

: 

i 
i 

• 

1 

^*>> 

1 

i 

Residue,   Weight  Per  Cent. 

Graph  illustrating  third  method 

3.  That  the  graphic  method  illustrated  gives  a  close 
approximation  to  the  real  figures. 

4.  The  graphic  method  is  simple  and  definite. 

5.  It  shows  strikingly  when  errors  in  sampling  and 
assaying  need  attention. 

Assays  of  silica,  sulphur,   iron,  and  sometimes   "in- 
soluble" may  be  used  in  a  similar  way. 


113     7.6     75  4     88  5     24  0     23  8 


v,.|  31   R,     II   32     II  27 

I  the  foregoing  Is,  taking  a  known  ex- 
ample, and  ^ u t>I"  >  ing  the  figure*  altered  only  by 
amounts  p  I    .   I.e.,  0.1   per  cent  or 


Mining  in  the  Federated  Malay  States 

In  a  pamphlet  recently  issued  on  mining  in  the 
Federated  Malay  States,  attention  to  which  is  called  by 
the  Malay  States  Information  Agency,  London,  it  is 
claimed  that  it  is  possible  to  indicate  within  a  reason- 
able degree  of  probability  what  the  trend  of  mining 
there  is  likely  to  be.  "As  the  major  portion  of  the  rich 
alluvial  flats  in  the  Federated  Malay  States  has  already 
been  worked,"  it  says,  "successful  mining  becomes  more 
and  more  a  matter  of  fine  adjustment  of  costs  and 
cheap  power,  the  controlling  factor  being  the  price  of 
tin.  When  the  world  has  resumed  its  normal  powers 
of  consumption,  one  may  expect  to  find  the  price  of  tin 
gradually  rising  owing  the  increased  consumption  and 
decreased  output.  With  the  possible  exception  of 
China,  which  is  popularly  credited  with  vast  stores  of 
most  of  the  valuable  minerals,  no  new  tin  fields  are 
known  or  even  suspected,  and  tin  may  eventually  reach 
that  price  at  which  it  will  pay  consumers  to  use  a  sub- 
stitute. 

"As  regards  the  mining  in  this  country,  it  will,  no 
doubt,  tend  more  and  more  to  large-scale  working  of 
poor  deposits.  It  is  quite  conceivable  that  much  of  the 
ground  already  dredged  will  be  dredged  again.  New 
and  cheaper  methods  of  working  on  a  large  scale  may 
be  introduced.  With  the  exhaustion  of  the  flats  the 
hills  will  lie  explored;  not  by  the  hand-to-mouth  methods 
now  employed  bj    the  Chinese,  bui   with  the  help  of 

ample  and  cheap  power,  by  pumping  water  at  a  high 
pressure  through  'monitors,'  washing  down  all  the 
decomposed  ground,  extracting  the  ore,  and  dumping 
llir  detritus  in  huge  dams  built  on  the  worked-out  flats 
below.  This  will  inevitably  lead  to  the  exposure  of  any 
lode  or  lode-like  formations  there  may  be  in  the  rock. 


September  16,  1922 


Engineering  and  Mining  Journal-Press 


495 


An  Illustrated  History  of  Mining  and  Metallurgy — III 

In  the  Middle  Ages — Methods  Practiced  Described  by 
Biringucci — Amalgamation  Process  Applied  to  Ores — 
Treadwheels  Used  for  Hoisting — An  Early  Mine  Car 

By  H.  H.  Manchester 


WHEN  THE  BARBARIANS  overran  the  Roman 
Empire  in  the  west,  the  great  Roman  mines 
which  depended  for  their  operation  upon  im- 
portant engineering  works  were  abandoned,  and  mining 
in  general  practically  ceased  for  a  century  or  so.  It 
is  doubtful,  however,  if  it  was  stopped  entirely,  but 
where  continued  it  was  carried  on  in  a  much  more 
primitive  way. 

The   barbarians   themselves,   even   before   they   were 
Christianized,  did  some  mining.    The  still  pagan  Avars, 


$\^fl^W2SBm 


A  miner  of  Dieselmount,  about  1300  A.D. 

for  example,  about  550  A.D.  opened  up  the  electrum 
mines  of  Kremnitz,  and  the  silver  mines  of  Chemnitz 
and  Transylvania.  In  the  seventh  century  the  bar- 
barians began  to  mine  silver  at  Rothansberg,  in 
Bohemia,  and  in  the  eighth  century  the  un-Christian- 
ized  Saxons  started  mining  at  Zell  and  Andreasberg. 
In  England,  also,  the  streams  at  that  time  were  dug  up 
for  tin,  though  no  actual  mines  for  this  metal  seem  as 
yet  to  have  been  dug. 

What  is  probably  the  remains  of  a  barbarian  smelter 
has  been  discovered  in  the  Pyrenees.  It  was  only  about 
2  ft.  in  height,  the  lower  half  being  a  cylinder,  and 
the  upper  half  an  inverted  cone  placed  over  it.  Two 
blast  pipes  entered  about  a  foot  from  the  bottom.  Near 
by  were  found  lumps  of  iron  weighing  from  30  to  35 
lb.  Sometimes  the  furnaces  were  placed  on  the  edge 
of  a  hill  where  the  wind  was  usually  strong.  Below 
the  top  of  the  hill  was  an  opening  where  the  wind  could 
enter  to  blow  the  fire,  while  the  top  of  the  furnace  had 
another  opening  above  the  hill. 

It  must  be  remembered,  however,  that  the  Dark  Ages 
of  Europe  were  the  most  brilliant  ones  of  the  Moham- 
medan realms.  In  the  eighth  century,  for  instance, 
the  Mohammedans  worked  not  only  the  gold  and  silver 
but  the  iron  mines  of  Spain. 

At  some  unknown  date  during  the  early  Middle  Ages, 
a    highly    interesting    improvement   was    made    in    the 


blast  furnace.  This  was  the  Catalan  forge,  which  is 
reputed  to  have  originated  in  Catalonia,  Spain.  Water 
power  was  practically  inexhaustible  in  the  district,  and 
was  applied  to  blowing  the  furnace. 

The  water  from  a  rivulet  was  caught  in  a  small 
reservoir  just  above  the  furnace,  and  after  the  fur- 
nace was  lighted  the  water  was  permitted  to  run  down 
a  pipe  at  the  back  of  or  underneath  the  furnace.  The 
moving  water  sucked  air  down  with  it,  which  escaped 
through  a  hole  in  the  pipe  below  the  furnace  and  acted 
as  a  constant  blast. 

One  of  the  first  of  the  mediaeval  writers  who  touched 
on  metallurgy  was  Theophilus,  the  monk,  about  1,100 
A.D.  In  his  volume  on  the  various  arts  he  considered 
the  purifying  of  silver  and  copper,  and  the  separating 


•The  third  of  a  series  of  four  articles.  The  first  and  second 
articles  of  the  series  were  published  in  the  issues  of  Sept.  2  and 
Sept.   9  respectively. 


A  miner  of  the  thirteenth  century 

of  gold  from  silver  or  copper.  His  account  of  the 
separating  of  gold  and  silver  as  done  by  goldsmiths, 
runs  as  follows: 

"Place  the  scrapings  in  a  small  vessel  such  as  gold  or 
silver  is  melted  in.  Press  a  small  linen  cloth  over  it  so  that 
nothing  may  be  ejected  from  it  by  the  blast  of  the  bellows. 
Then  melt  them  by  placing  it  before  the  furnace.  Thereupon 
lay  fragments  of  sulphur  in  the  molten  metal  according  to 
the  quantity  of  the  scrapings,  and  carefully  stir  it  with  a 
small  piece  of  charcoal  until  the  fumes  cease.  Then  at  once 
pour  out  into  an  iron  mold.  Beat  it  upon  an  anvil  gently 
lest  some  of  the  black  may  fly  from  it,  because  this  is  the 
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Mining  ami  smelting  scenes  of  aboiit  U00  A.  D.,  from  a  silver  rase 


silver  which  the  sulphur  has  burnt.  The  sulphur  consumes 
none  of  the  gold,  but  only  the  silver  which  it  separates  from 
the  gold  which  you  carefully  preserve.  .  .  .  Place  all 
the  black  upon  bone  and  ashes,  and  adding  lead  burn  it 
so  that  you  may  recover  the  silver." 

Marco  Polo,  who  visited  the  Far  East  about  1,300 
A.D.,  mentions  a  number  of  gold  and  silver  mines  there, 
but  tells  nothing  of  the  processes  used.  In  passing,  he 
mentions  that  in  central  Asia  gold  was  then  worth  six 
times  as  much  as  silver.  The  only  operation  related 
to  smelting  that  is  mentioned  by  him  is  his  account  of 
the  preparation  al  Cobinan  of  an  impure  oxide  of  zinc. 
This  runs  as  follows  : 

"They  have  a  vein  of  a  certain  earth  which  they  put  into 
a  treat  flaming  furnace,  whilst  over  the  furnace  there  is  an 
iron  tfratintf.  The  smoke  and  moisture  expelled  from  the 
earth  adhere  t"  the  iron  grating  ami  form  tutta,  whilst  the 
■lag  that  is  left  after  burning  is  the  spodium." 

During  the  Dark  Ages  the  Graeco-Roman  cylindrical 

furnace  was   forgotten,   but    was    revived   again   in  the 

thirteenth  centnrjg  in  '  oven  which  came  Into 

■  ig  th(    Rhine.    This  was  perhap     10  ft.  tall,  with 

two  hol.s  near  the  bottom   for  the  blast. 

The  m  i  .'ruing  min- 

ing and  metaflui  engraved   on   a   silver 

by   the   ^old    and    silver   smiths   of   Gand,    France. 
! .loo  a.D.    it  i ■  arranged 

•     •        In   the   first    scene,   a    laint'l    bead    is 


pictured  over  the  mouth  of  the  mine,  representing  no 
doubt  the  saint  to  whom  the  mine  was  dedicated  in  the 
hopes  of  warding  off  misfortune.  The  second  scene 
represents  one  miner  with  his  pick  just  entering  the 
mine,  which  now  has  a  cross  over  the  top,  while  an- 
other miner  is  apparently  carrying  out  some  o\  the  ore. 
The  third  view  illustrates  the  making  of  wooden  props. 
The  fifth  scene  is  remarkable  as  showing  a  small  car 
filled  with  ore,  and  apparently  being  pushed  along  on 
wooden  rails.  If  this  is  correct,  it  is  the  earliest  picture 
hi  a  car  mi  rails  vet  brought  to  light.  The  sixth  scene 
shows  the  breaking  up  of  ore,  while  the  next  two  depict 
different  methods  of  transporting  it. 

The  ninth  to  the  eleventh  seines,  inclusive,  repre- 
sent different  furnaces  and  processes  in  smelting  the 
ore.  Two  of  these  cuts  prove  that  waierwheels  were 
already  in  use  fur  working  the  bellows.  Another  smelt- 
ing operation  is  depicted  in  the  fourteenth  scene.  Here 
the  furnace  is  higher,  and  there  is  no  sign  of  bellows 
being  used.  Three  of  the  other  views  symbolize  the 
business  transact  ions  of  the  silversmiths,  while  in  the 
remaining  view  we  sec  the  miner  once  more  entering 
his  mine. 

Bibingucci  Describes  Mining  in  Europe 

Sunn  conception  Of  mining  in  Europe  may  be  ob- 
tained from  the  Italian  work  on  pyrotechnics  by 
BiringUCCi.      This    was    written    chiefly    to   demonstrate 
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the  casting  and  boring  of  cannon,  but  leads  up  to  this 
by  means  of  accounts  of  mining  and  metallurgy.  In 
his  directions  for  mining,  Biringucci  advises  that  after 
the  signs  of  ore  are  discovered,  the  mine  should  be 
begun  not  at  the  top  of  the  hill,  as  in  ancient  times, 
but  at  the  bottom  of  the  hill  by  means  of  a  passage 
running  horizontally  to  where  it  is  calculated  that  the 
lead  is  located.  Near  the  entrance  of  the  cave  he 
directed  dormitories  to  be  built  for  the  workmen,  and 


a  storehouse  for  their  necessities;  also  a  smith's  forge 
where  the  worn  and  broken  tools  could  be  renewed. 
After  these  preliminaries,  Biringucci  continues: 

"Thus  in  the  name  of  God  and  good  adventure,  causing  a 
priest  to  bless  the  mountain  with  all  the  shops,  and  to 
baptize  the  cave,  dedicating  it  as  the  manner  is  to  the  Holy 
Trinity,  or  our  Lady,  or  to  some  other  saint  which  you  have 
in  mind,  with  the  invocation  to  them  to  prosper  your  at- 
tempts, you  shall  with  good  courage  and  hope  begin  to  dig 
the  cave." 


A  mine  and  near-by  smithy,  from  Biringucci 


Assaying  in  1540,  from  Biringucci 


Liquating  furnace  and  cuppellation  cups,   1540  Grinding  ore  in  amalgamation  process,  from  Biringucci 


Miners'   tools,  from   Biringucci 


A  silver  furnace,  1540,  from  Biringucci 


Preparing  to  reduce  quicksilver ,  from  Biringucci 


Furnace  for  quicksilver,  from  Biringucci 
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Smelting  arrange  nents,  from  Archbishop  of  Upsala 

Where  the  cave  ran  through  soft  material,  Biringucci 
admonished : 

"Use  all  possible  diligence  in  upholding  and  strength- 
ening the  cave  well  with  arches  of  walls  traversed  with 
strong  posts  of  timber  after  the  manner  of  framed  beams, 
sustained  with  great  and  strong  piles  made  of  good  durable 
timber  of  oak  or  other  great  trees." 

Biringucci  suggests  shifts  of  fresh  workmen  every 
six  or  eight  hours.  In  regard  to  the  tools  in  use  he 
says : 

"For  the  digging  of  such  mines  as  are  found  in  dead  and 
tender  stones,  as  alabaster  and  marie,  it  is  requisite  apt  and 
strong  instruments,  as  great  beetles,  mattocks  and  spades 
of  iron,  also  great  and  long  crowbars  of  iron  to  lift  great 
boards;  likewise  large  and  small  pickaxes,  some  of  iron  and 
some  of  steel.  Furthermore,  there  should  be  great  mauls 
with  and  without  handles,  and  such  other  tools  both  of  iron 
and  fine  hardened  steel  as  the  hardness  of  the  stone  shall 
require.  .  .  .  Besides  these  it  will  also  be  requisite  to 
have  plenty  of  great  baskets,  spades,  shovels,  sleds,  hand 
barrows  with  and  without  wheels;  and  sacks  made  of  raw 
or  untanned  hides  to  carry  the  fragments  out  of  the  cave." 

The  light  was  supplied  from  various  materials,  as 
may  be  seen  from  the  following  directions: 

"Have  great  quantities  of  unctuous  liquors  to  maintain 
fire,  such  as  the  oils  of  olives,  nuts,  linseed,  and  hempseed; 
likewise  have  roots  of  rotten  trees,  or  animal  tallow,  or  the 
fat  and  oil  of  fishes.  For  without  the  light  of  fire  it  is  not 
possible  for  the  laborer  to  work." 

Without  knowing  the  reason,  the  miners  of  the  time 
recognized  the  necessity  of  fresh  air  to  fire,  for 
Biringucci  added: 

"Nor  can  any  fire  be  maintained  in  the  cave  except  it 
receive  the  air  through  some  'respiracle'  or  breathing  place, 
by  means  of  a  funnel  or  trunk  of  wood,  or  such  other  open 
pipe  whereby  the  air  may  be  conveyed  into  the  cave." 

Several  remarkably  interesting  cuts  illustrating  min- 
ing in  the  middle  of  the  sixteenth  century  are  con- 
tained in  the  history  of  the  northern  countries,  written 


in  Latin  by  the  Archbishop  of  Upsala.  One  of  the 
cuts  shows  a  large  treadwheel  in  use  at  the  top  of  the 
mine  for  hoisting  the  metal  or  the  miners.  Such  tread 
wheels  were  in  use  in  Roman  times,  but  it  is  interest- 
ing to  find  them  adopted  as  far  north  as  Sweden. 

In  another  cut  may  be  seen  a  cave  at  the  bottom 
of  the  shaft.  On  the  left  a  miner  is  at  work  with  his 
mallet  and  wedge.  At  the  right  is  depicted  the  devil 
or  one  of  the  evil  spirits  of  the  mine  causing  a  cave-in. 
To  the  artist  this  was  no  fanciful  conception,  for  at  the 
time  it  was  universally  believed  that  the  mines  were 
inhabited  by  demons,  who  caused  the  accidents  which 
inevitably  took  place. 

In  regard  to  smelting  Biringucci  is  even  more  inform- 
ative of  the  advance  made  at  that  date. 

The  amalgamation  of  gold  and  quicksilver  was  known 
to  the  Romans,  and  was  used  by  their  goldsmiths  in 
refining  gold.    Pliny,  for  example,  wrote  of  it: 

"All  substances  float  upon  the  surface  of  quicksilver,  with 
the  exception  of  gold,  this  being  the  only  substance  that  it 
attracts  to  itself.  Hence  it  is,  that  it  is  such  an  excellent 
refiner  of  gold;  for  on  being  briskly  shaken  in  an  earthen 
vessel  with  gold,  it  rejects  all  the  impurities  that  are  mixed 
with  it.  When  once  it  has  thus  expelled  all  these  super- 
fluities, there  is  nothing  to  do  but  to  separate  it  from  the 


Swedish  mine,  tixteentk  eontmry,  from    I 

\.,tr  trindwhnl   for  h<ii«ti»<i 


Interior  of  Swedish    mine,   sixteenth   centitrg.     Xote 
evil  mine  demon  at  right 

gold:  to  effect  which  it  is  poured  out  upon  skins  that  ha%'e 
been  well  towed,  and  so  exuding  through  them  like  a  sort 
of   perspiration,    it    leaves   the   gold    in   a    state   of   purity 

behind." 

First  Description  of  Amalgamation  Process 
Applied  to  Ores 

But  the  amalgamation  process  for  separating  gold 
from  its  ores,  and  especially  for  smelting  silver,  does 
not  seem  to  have  been  used  in  ancient  times,  and  the 
account  of  it  by  Biringucci  is  thought  to  be  the  earli- 
est. His  account  is  therefore  worth  repeating  at  least 
in  part : 

"He  was  surely  endowed  with  much  useful  and  novel 
genius,  who  Invented  the  quick  method  of  extracting  metal 
out  of  the  sweepings  from  those  arts  that  work  gold  and 
silver,  from  the  refuse  of  those  materials  and  also  from 
certain  ores  themselves,  without  the  labor  of  fusing,  but  by 
the  sole  means  and  virtue  of  mercury.  To  effect  this  a  large 
basin  is  first  constructed  of  stone  or  timber  and  walled,  into 
which  is  fitted  a  millstone  made  to  turn  like  that  of  a  mill. 
Into  the  hollow  of  this  basin  is  placed  matter  containing 
gold,  well  ground  in  a  mortar  and  afterwards  washed  and 
dried;  and,  with  the  above-mentioned  millstone,  it  is  ground 
while  being  moistened  with  vinegar,  or  water  in  which 
has  been  dissolved  Corrosive  sublimate,  verdigris,  and  com- 
mon salt.  Over  these  materials  is  then  put  as  much  mer- 
cury as  will  cover  them;  they  are  then  stirred,  for  an  hour 
or  two,  by  turning  the  millstone,  either  by  hand  or  horse- 
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Small  crucibles  of  the  early  Middle  Ages 

Fig.   1.     Crucible    with   triangular  aperture   and   horizontal   handle, 

JO  cm.   high.     Fig.  2.      Top  view  of  crucible  shown   in   Fig.    1.     On 

handle   is  figure   of  a   fiddler.      Fig.   S.      Crucible  from    vicinity   of 

Cologne,  1H  cm.  high.     Fig.  j.     Top  view  of  Fig.  S. 

power,  according  to  the  plan  adopted,  bearing  in  mind  that 
the  more  the  mercury  and  the  materials  are  bruised  to- 
gether, by  the  millstone,  the  more  the  mercury  may  be 
trusted  to  have  taken  up  the  substance  which  the  materials 
contain.  The  mercury,  in  this  condition,  can  then  be 
separated  from  the  earthy  matter  by  a  sieve,  or  by  washing, 
and  thus  you  will  recover  the  auriferous  mercury.  After 
this,  by  driving  off  the  mercury  by  means  of  a  flask,  or  by 
passing  it  through  a  bag,  there  will  remain,  at  the  bottom, 
the  gold,  silver,  or  copper,  or  whatever  metal  was  placed 
in  the  basin  under  the  millstone  to  be  ground. 

"Having  been  desirous  of  knowing  this  secret,  I  gave,  to 
him  who  taught  it  to  me,  a  ring  with  a  diamond  worth 
25  ducats;  he  also  required  me  to  give  to  him  the  eighth 
part  of  any  profit  I  might  make  by  using  it.  This  I  wished 
to  tell  you,  not  that  you  should  return  the  ducats  to  me  for 
teaching  you  the  secret,  but  in  order  that  you  should  esteem 
it  all  the  more  and  hold  it  dear." 

Biringueci  also  describes  the  cementation  process  for 
separating  gold  and  silver.  This  consisted  in  brief  of 
interlaying  the  metal  with  powdered  brick,  common 
salt,  and  occasionally  a  little  green  vitriol,  and  then  bak- 
ing in  the  furnace  for  twenty-four  hours.  But  as 
this  process  was  far  less  important  than  the  amalgama- 
tion method,  the  more  complete  description  may  be 
omitted. 

Important  variations  in  the  furnace,  of  which  Bi- 
ringueci seems  to  be  the  first  to  make  mention,  were 
the  reverberatory  and  liquidation  types  which  he 
recommended  for  use  in  treating  ores  and  metals  in 
certain  cases. 

This  brings  us  in  Europe  to  the  middle  of  the  six- 
teenth century,  but  in  the  meantime  mining  had 
already  begun  on  an  important  scale  in  the  newly  dis- 
covered Western  Hemisphere. 

To  be  concluded 


Thawing  Frozen  Gravel  with 
Cold  Water 

Recent  progress  in  the  thawing  of  frozen  gravel  in 
placer  mining  is  discussed  by  Charles  Janin  in  "Tech- 
nical Paper  309,"'  just  issued  by  the  U.  S.  Bureau 
of  Mines.    Among  his  conclusions  are  the  following: 

The  different  experiments  and  work  done  in  cold-water 
thawing  demonstrate  that  under  favorable  conditions  the 
process  is  an  assured  success.  It  is  proving  of  great  value 
to  the  gold-mining  industry  of  the  Far  North  and  is  encour- 
aging investigation  and  exploitation  of  areas  of  frozen 
gravel  that  had  been  considered  of  too  low  grade  for 
profitable  mining. 

Much  remains  to  be  learned  regarding  the  best  method 
of  applying  the  water  to  the  frozen  ground.  Undoubtedly 
further  improvements  will  be  made  as  work  is  attempted 
on  a  larger  scale  and  operating  costs  will  be  reduced  as 
better  methods  are  developed. 

A  number  of  factors  must  be  considered  in  judging  the 
feasibility  of  any  mining  venture  based  on  the  thawing 
of  frozen  ground  by  the  use  of  cold  water.  The  most 
important  factor,  other  than  a  high  enough  gold  content 
and  the  general  conditions  governing  successful  dredging 
or  mining  operations,  is  that  a  large  quantity  of  water 
delivered  at  small  cost  is  required  for  thawing  frozen 
ground  by  the  method  as  now  used.  At  the  plant  of  the 
Yukon  Gold  Co.  on  Gold  Run,  where  the  ground  was  25  to 
3C  ft.  deep,  1,000  points  were  necessary  to  thaw  the  ground 
in  front  of  a  7J-ft.  dredge.  Water  for  these  points  was 
furnished  by  a  large  pump  delivering  3,000  to  3,500  gal. 
per  minute.  About  forty-five  men  were  required  to  operate 
the  plant,  set  points,  and  perform  other  routine  work. 
Thawing  with  cold  water  was  practicable  during  only  three 
months  of  the  six  months'  season,  and  a  supplementary 
steam-thawing  plant  was  necessary  in  the  early  summer 
and  late  fall.  This  has  been  the  experience  of  the  Yukon 
Gold  and  other  companies  that  have  tried  thawing  with 
cold  water. 

Edward  Pearee  in  his  early  experiments  found  it  ad- 
visable to  use  steam  in  addition  to  water  under  normal 
temperature,  but  has  since  developed  a  method  of  artificial 
drainage  to  supplement  the  cold  water  applied  by  points. 
It  is  possible  that  a  large  plant  might  thaw  enough  ground 
in  three  months  to  last  until  the  end  of  the  dredging  sea- 
son, but  the  experience  of  the  companies  mentioned  is  that 
steam  thawing  is  necessary  at  least  in  beginning  opera- 
tions in  the  spring.  Ground  that  is  thawed  but  not  mined 
at  the  end  of  a  season  is  generally  frozen  solid  again  during 
the  winter  and  requires  re-thawing. 

The  number  and  size  of  dredges  will  depend  upon  the 
size,  depth,  and  character  of  the  ground  to  be  worked; 
the  same  considerations  govern  the  size  of  a  thawing  plant, 
and  to  some  extent  the  cost  of  thawing.  The  latter,  how- 
ever, will  also  depend  largely  on  the  quantity  of  water 
available  and  whether  it  can  be  delivered  under  natural 
head  or  whether  pumping  will  be  necessary. 

It  should  be  understood  that  on  some  creeks  where  mining 
is  carried  on,  the  water  available  during  the  greater  part 
of  the  season  would  be  insufficient  to  thaw  ground  for  large- 
scale  work,  even  though  the  available  water  was  constantly 
re-used.  The  Yukon  Gold  Co.  found  that  3,000  gal.  or 
more  of  water  per  minute  was  required  to  thaw  ground 
ahead  of  a  7J-ft.  dredge.  Figures  on  the  quantity  of 
water  required  at  other  operations  are  not  at  present 
available. 

It  is  obvious  that  when  water  under  natural  head  is  not 
available,  or  is  obtainable  only  through  a  great  outlay  for 
the  construction  of  ditches,  the  cost  of  pumping  water  in 
districts  where  labor  and  fuel  costs  are  high  might  prohibit 
the  profitable  thawing  of  frozen  gravels  that  assay  low 
in  gold. 

The  success  of  thawing  frozen  ground  by  the  application 
of  cold  water  (water  at  natural  temperature)  under  pres- 
sure depends,  therefore,  on  securing  a  large  quantity  of 
water  that  can  be  delivered  to  the  ground  at  low  cost. 


500 


Engineering  and  Mining  Journal-Press 


Vol.  114,  No.  12 


Placering  in  Tropical  Countries 

Enterprises  Often  Fail  Because  of  Difficulty  of  Controlling  Water- 
Much  Damage  from  Cloudbursts — Dragline  Dredging 
Method  Promises  a  Solution 

By  A.  D.  Akin 


A  CLOSE  STUDY  of  placer-mining  conditions  in  the 
I\  tropical  countries  and  under  tropical  conditions 
1  Jl  quickly  reveals  the  reason  why  so  few  enterprises 
of  this  character  have  the  success  their  tested  values 
indicated.  Many  millions  of  dollars  have  been  sunk  in 
attempts  to  work  placers  in  the  tropics  which  promised, 
after  extensive  and  careful  examinations,  to  return  fab- 
ulous sums  in  earnings.  The  cause  of  these  failures  is 
not  always  technical  ignorance,  nor  the  lack  of  sufficient 
knowledge  of  placer  mining  in  other  sections,  nor  lack 
of  knowledge  of  the  diversified  methods  of  carrying  on 
that  class  of  mining.  A  considerable  number  of  such 
failures,  where  the  work  was  projected  on  a  large  scale, 
have  been  with  properties  which  have  been  in  the 
charge  of  engineers  of  known  and  unquestioned 
repute;  some  of  them  of  extensive  experience  in  this 
class  of  mining,  but  under  other  climatological  con- 
ditions. 

An  investigation  of  these  operations  will  in  most 
cases  reveal  that  the  engineer  in  charge  has  gained 
his  experience  in  placering  in  the  temperate  zone  or  in 
the  Alaskan  fields.  Generally  the  supposition  seems  to 
have  been,  in  engaging  an  engineer  for  the  examina- 
tion and  layout,  that  if  the  candidate  had  had  experi- 
ence in  placer  work  in  any  part  of  the  world  he  was 
competent  to  undertake  it  at  any  other  place.  The 
peculiarity  of  this  seems  to  lie  in  the — shall  we  say — 
gullibility  with  which  the  officials  of  a  placer  proposition 
in  the  making  will  accept  this  conclusion.  These  men, 
if  metal  miners,  in  seeking  an  engineer  to  direct  the 
organization  of  a  lode  mine,  will  look  for  one  who  is 
familiar  with  the  idiosyncrasies  of  the  ores  of  the  dis- 
trict in  which  it  is  proposed  to  operate.  This  is  done 
from  an  intuitive  realization  of  the  fact  that  the  district 
problems  are  peculiar  to  themselves  and  the  man  who  is 
acquainted  with  them  is  capable  of  more  valuable  opin- 
ions and  less  liable  to  error  in  hypothesis  than  the  man 
who  is  brought  in  from  a  foreign  district. 

Why   an   operator,   or  operating  company,  of  a  lode 

proposition  will  do  this,  and,  when  it  comes  to  a  placer, 

involving  probably  as  much  capital,  take  the  first  tech- 

nicist  convenient,  without  regard  to  his  former  experi- 

apparently  under  the  assumption  that   a  placer  is 

a  placer  and  an  engineer  ia  an  engineer,  is  beyond  the 

ii  average  man.    Some  people  chant  the  old  refrain 

that  "a  placer   ia  the  poor  man's  mine."     So  it  may   lie. 

or  may  have  been,  but  t h<-  average  placer  of  today  is  a 

weighty  technical  problem,   requiring  the   highest    skill 

of  the    pecialiat,  particularly  when  attempting  to  work 

ade  gravel. 

Every  field  has  its  particular  problen  ol  operation 
and  value  recovery,  whether  i'  be  Alaska,  California, 
Arizona,  the  north  of  Mexico,  the  south  of  Mexico, 
Honduras,  or  elsewhere,  ••mil  the  man  who  makes  the 
Of  ■•my  of  them  is  the  one  who  has 
mastered  the  problem  of  that  particular  field  or  one  of 
similar  characteristics.  The  placer-  in  low  tropical  al- 
titudes, however,  offer  the  most  difficult  problems  of  all, 


and  in  them  have  been  lost  more  dollars  than  in  any 
other  form  of  gravel  mining. 

Under  the  normal  conditions  prevailing  in  the  tropics, 
particularly  the  mountain  sections,  none  of  the  accepted 
theories  may  avail.  Ascertaining  values  presents  the 
same  problem  wherever  auriferous  gravel  is  found,  but 
right  there  the  similarity  ends.  In  the  northern  coun- 
tries the  matter  of  water  is  generally  nothing  more 
or  less  than  that  of  finding  it  and  getting  it  to  the 
gravel  at  the  minimum  cost,  but  in  the  tropics  the 
problem  is  one  of  controlling  the  water  which  at  seasons 
and  on  occasions  comes  in  superabundance. 

In  the  northern  countries  where  placers  are  found,  the 
supply  of  water  is  usually  more  or  less  constant  during 
the  working  season,  so  that  the  operator  generally  has 
a  fixed  condition,  within  certain  limits,  to  control,  and 
he  can  make  plans  with  a  reasonable  degree  of  certainty 
of  their  sufficing  for  any  conditions  which  may  arise. 
In  some  places  where  the  supply  is  a  question  of  avail- 
ability, his  problem  is  one  of  supplying  so  many  inches 
per  day,  or  shift.  Given  a  source  of  fixed  supply,  this 
becomes  simply  a  question  of  economy  of  transporta- 
tion. But  in  the  tropics  an  entirely  different  condition 
is  met,  for  here  we  have  a  dry  and  a  wet  season,  each 
of  months'  duration.  The  wet  season  is  the  direct  cause 
of  the  failure  of  the  greater  part  of  attempts  at  placer 
mining  made  in  those  countries. 

For  convenience  the  examination  of  placer  properties 
is  carried  on  during  the  so-called  dry  season,  and  allow- 
ance is  made  for  conditions  of  the  wet  season  as  based 
on  the  information  gained  from  the  local  natives  and 
from  water  marks.  This  former  class  of  information, 
as  some  of  us  learned  many  years  ago,  and  sometimes 
with  sorrow,  is  absolutely  unreliable  on  which  to  base 
any  investment  data. 

Many  Enterprises  Wrecked  by  Cloudbursts 

The  water  which  in  the  dry  season  looks  so  good 
and  so  opportunely  situated  becomes  a  raging  torrent 
or  a  sea  in  the  time  of  rains  and  at  almost  all  times 
is  subject  to  cloudbursts  which  sweep  everything  be- 
fore them.  More  than  once,  just  as  the  unlucky  argo- 
nauts have  completed  a  long  string  of  sluices,  or  have 
just  made  a  dredge  ready  for  operation,  there  has  come 
rolling  down  out  "i  the  mountain  passea  the  bore  of  a 
cloudburst,  feet  in  height,  rolling  in  its  head  boulders. 
tree  trunks,  and  all  the  debris  it  could  gather  in  its 
irresistible  race  to  the  lower  levels.  In  a  few  minutes 
it  is  passed,  but  in  its  wake  it  leaves  havoc,  and  the 
painstaking  efforts  of  months  are  wiped  out.  If  there 
were  sluice  boxes,  they  have  gone  into  the  reache?  of 
the  Stream  miles  below,  or  have  been  smashed  into 
Splinters.  It  a  dredge,  it  is  generally  landed  high  and 
dry  somewhere  away  from  the  rich  gravel,  or  is  scut- 
tled and  at  the  bottom  of  the  stream,  with  all  of  its 
working  parts  filled  with  sand  and  gravel,  if  not  so 
injured  as  to  be  absolutely  useless.  Or.  if  other  mining 
means  have  been  employed,  the  wake  of  the  flood  leaves 
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filled  pits,  thousands  of  tons  of  barren  gravel  loaded 
onto  bedrock  that  had  been  stripped  down  to  recovery 
gravel,  and  in  many  instances  whole  bars  moved,  to  find 
lodgment  at,  possibly,  a  distant  point. 

A  concrete  instance  from  each  class  may  be  illuminat- 
ing. On  the  famous  Guayape  River,  in  Honduras,  where 
apparently  every  foot  is  pregnant  with  values,  no  suc- 
cessful placer  venture  has  yet  developed.  To  be  sure, 
some  values  have  been  recovered,  but  a  balancing  of 
books  on  the  ventures  will  show  much  red  ink.  Many 
kinds  of  rigs  for  the  recovery  of  values  have  been  tried, 
but  none  of  them  have  been  able  to  withstand  the  rush 
of  the  waters.  It  must  be  understood  that  the  Guayape 
gravels  are  very  deep,  and  the  constant  shifting  of  their 
upper  parts  has  to  a  large  degree  concentrated  the 
values.  Of  the  many  attempts  made  to  handle  this 
gravel  on  a  considerable  scale,  every  single  one  has  come 
to  grief  on  account  of  the  periodical  cloudbursts  and 
swelling  of  the  stream  in  the  rainy  season. 

Various  Methods  Tried  on  Guayape  River  Gravels 

The  Guayape  gained  its  reputation  in  the  early  vice- 
regal days  when  the  bench  bars  were  in  the  main  un- 
worked  and  the  Indians  of  the  section  that  it  traverses 
had  gathered  and  stored  up  much  gold  which  they  had 
washed  out  bit  by  bit,  even  as  their  descendants  are 
doing  today.  The  early  Spaniards,  or,  rather,  the  In- 
dians whom  they  enslaved  for  the  task,  gathered  im- 
mense amounts  of  the  yellow  grains  from  the  bench 
bars  and  the  workings  along  the  river  where  the  gravel 
was  reasonably  shallow,  but  no  white  man  since  their 
time,  with  one  exception,  has  ever  made  any  appreciable 
amount  of  money  out  of  the  Guayape  placers.  The 
exception  is  Fred  Bell,  and  he  is  frank  enough  to  ac- 
knowledge that  he  did  not  make  the  greater  part  of  his 
money  by  direct  effort  in  recovering  values,  but  by 
purchasing  gold  from  the  local  Indians,  who  are  inveter- 
ate and  skillful  washers  with  the  batea,  or  wooden  pan. 

Except  for  a  dredge,  practically  every  known  method 
of  placer  gold  recovery  has  been  practiced  on  the 
Guayape,  and  it  may  be  that  of  late  someone  has  been 
foolish  enough  to  attempt  the  dredging  method.  Some 
years  ago  an  outfit  went  up  on  the  Guayape  with  a  suc- 
tion elevator  which  was  guaranteed  to  bring  gold  up 
from  the  greatest  depths.  The  apparatus  was  driven 
down  through  the  gravel  nearly  100  ft.,  some  of  the 
shallower  parts  of  the  canyon  having  been  selected, 
and  the  process  was  begun.  There  was  a  doubting 
Thomas  in  the  party,  and  when  the  golden  grains  failed 
to  flow  out  of  the  discharge  he  quietly  hiked  himself 
to  a  near-by  Indian  village  and  bought  some  gold.  Some 
of  this  was  in  small  nuggets  and  all  of  it  would  be 
classed  as  coarse  gold.  Surreptitiously  he  dropped  it 
into  the  apparatus,  and  when  the  power  was  turned  on 
waited  for  its  reappearance,  but  it  simply  went  to  join 
the  other  metal  in  the  bottom  of  the  canyon  of  the 
Guayape. 

Another  man  discovered  an  auriferous  bench,  with  a 
heavy  overburden,  on  the  Guayape.  He  had  been  in  the 
country  some  time,  and  knew  some  of  the  tricks  of 
the  river,  so  he  did  not  attempt  to  use  its  waters,  but 
went  up  a  side  canyon  where  there  was  a  stream  which 
the  natives  said  had  never  had  a  cloudburst.  He  spent 
$25,000  in  building  a  dam  and  ditch,  but  just  as  it 
was  finished  and  the  giant,  brought  in  fourteen  days 
from  Trujillo  on  mule-back,  set  ready  to  begin  sluicing, 
the  stream  had  its  first  (?)  cloudburst,  and  his  little 
fortune  was  but  a  memory. 


In  one  of  the  southern  states  of  Mexico  two  Ameri- 
cans built  a  mile  of  ditch,  a  water-driven  shaking  griz- 
zly, and  elevators.  Except  the  elevators,  this  was  placed 
well  above  the  torrential  water  line  of  the  rainy  season, 
but  after  about  a  week's  work,  showing  magnificent 
results,  a  cloudburst  came.  The  plant,  other  than  the 
elevators,  was  not  damaged,  but  when  the  waters  sub- 
sided the  bar  had  been  shifted  across  and  down  the 
wide  stream  bed  some  hundreds  of  feet.  On  this  same 
stream  a  small  dredge  was  built  and  under  similar  cir- 
cumstances to  those  just  noted  the  barge  was  carried 
over  a  mile  down-stream  and  smashed  into  kindling 
wood  against  a  cliff  which  was  normally  about  200  ft. 
from  the  water. 

Sluicing  on  tropical  streams  is  impossible  at  most 
seasons  and  very  uncertain  at  all  seasons.  This,  of 
course,  does  not  refer  to  the  small  outfits  and  short 
strings  of  boxes  set  up  on  some  little  feeder  where  the 
drainage  area  is  small,  but  is  applied  to  real  mining 
where  real  results  are  hoped  for. 

The  truth  of  these  assertions  will  be  at  once  realized 
and  acknowledged  by  anyone  who  has  attempted  placer- 
ing  in  the  tropics,  and  by  many  it  will  be  acknowledged 
with  a  host  of  bitter  memories.  However,  there  is  a 
way  in  which  these  tropical  placers,  and  those  so  located 
that  they  are  under  similar  conditions,  may  be  worked 
independently  of  high  water,  cloudbursts  and  interfer- 
ing elements  of  like  character,  and  it  is  not  so  sure  but 
that  any  placer  deposit  can  be  more  successfully  and 
cheaply  worked  by  this  method  than  by  boat  dredge, 
regardless  of  pluvial  conditions.  This  is  by  the  drag- 
line dredge  method.  This  has  the  following  .to 
recommend  it: 

First,  cost  of  installation,  which  is  only  a  fraction 
of  boat  dredge  costs  under  the  most  favorable  conditions 
that  a  dredge  can  be  constructed.  This  factor  is  still 
more  markedly  prominent  when  the  site  of  the  installa- 
tion is  remote  from  rail  transportation  and  increases 
with  the  difficulties  and  distance  of  that  transportation. 
Second,  first  cost  of  the  actual  machinery  and  equip- 
ment involved;  also  the  cost  of  operation. 

Third,  security  of  installation,  as  in  all  cases  the 
actual  plant  may  be  located  entirely  out  of  the  influence 
of  sudden  rises  of  the  streams.  The  worst  which  can 
be  done  in  such  a  case  is  the  tearing  out  of  the  dead  end, 
though  the  weight  and  strength  of  the  track  cable  and 
the  necessary  security  of  the  dead  end  renders  this 
hardly  probable. 

Fourth,  saving  of  sluice  values,  as  these  may  also  be 
located  above  torrential  water  and  the  operators  saved 
the  grief  of  seeing  a  line  of  boxes,  well  loaded,  swept 
away  and  their  contents  scattered  beyond  recovery. 

Fifth,  indifference  to  shifting  of  gravel  bars  and  re- 
filling of  stripped  areas  by  floods.  The  former,  in  most 
cases,  is  merely  a  case  of  shifting  the  dead  end  and  in 
the  latter  a  redredging  of  the  overburdened  area. 

Sixth,  flexibility,  where  in  the  case  of  stream  dredg- 
ing, auriferous  bench  bars  can  be  worked  with  no 
further  changing  of  the  plant  than  shifting  the  dead 
end.  Under  this  is  also  included  radius  of  action, 
which  on  the  horizontal  plane  is  confined  only  by  the 
strength  of  construction  and  in  the  vertical  plane  has 
never  been  tested  to  a  point  of  failure.  Capacities  may 
be  as  the  operator  wills,  taking  into  consideration  avail- 
able capital  and  related  conditions  of  transportation. 

Many  other  points  in  favor  of  the  dragline  rig  could 
be  cited,  but  these  indicate  its  superiority  on  the  vital 
points. 
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It,  of  course,  must  be  understood  that  the  dragline 
outfit  is  not  an  apparatus  for  two-  or  three-foot  gravel, 
as  it  is  greedy  and  would  clear  a  shallow  gravel  bar  so 
quickly  that  practically  all  of  the  time  would  be  spent 
in  set-ups.  which  are  costly.  However,  a  modification 
of  the  larger  plants  herein  referred  to  will  work  suc- 
cessfully in  fairly  shallow  gravel,  but  the  limiting  factor 
in  these  is  bucket  weight,  as  toy  outfits  will  not  produce 
results. 

The  question  of  moving  these  plants  from  dredged-out 
areas  naturally  arises.  This  offers  no  particular  diffi- 
culties, as  it  is  rarely  done.  The  wide  radius  which 
the  properly  constructed  and  located  plant  controls  is 
such  that  removal  to  cover  new  ground  is  not  often 
necessary,  particularly  in  the  case  of  deep  gravels  where 
the  machine  may  work  from  the  same  site,  with  occa- 
sional shiftings  of  the  dead  end,  for  years  in  succession. 
When  the  gravels  within  the  radius  of  the  machine  are 
actually  exhausted  there  is  nothing  for  it  but  a  removal, 
which  in  most  cases  is  the  matter  of  stopping  recovery 
and  expending  some  thousands  of  dollars.  This  can 
generally  be  expedited  by  building  a  new  tower  and 
powerhouse  and  moving  the  machinery  to  it,  salvaging 
the  old  "one.  The  expense  is  comparatively  small,  con- 
sidering all  factors. 

It  is  believed  that  the  use  of  the  dragline  will  assure 
successful  operation  of  practically  all  of  the  placers  in 
tropical  countries  which  have  heretofore  been  given  up 
as  hopeless  on  account  of  the  water  conditions  referred 
to,  as  there  is  practically  no  place  to  which  it  is  not 
applicable,  except  the  shallow  gravels,  while  the  deeper 
gravels  which  the  ordinary  dredge  cannot  reach,  any- 
where, offer  it  no  particular  difficulties,  other  than  those 
which  it  encounters  within  depths  suitable  to  dredges 
of  the  larger  capacities. 


Smokeless  Powder  as  a 
Blasting  Agent 

In  a  recent  bulletin  issued  by  the  U.  S.  Bureau  of 
Mines  (Reports  of  Investigations,  No.  2,386),  C.  E. 
Munroe  and  Spencer  P.  Howell  discuss  fully  the  use  of 
-mokeless  powder  as  a  blasting  agent. 

Smokeless  powder  has  successfully  replaced  black 
gunpowder  as  a  propellant  in  guns,  and  it  may  properly 
be  asked  why  it  cannot  replace  blasting  powder  in  blast- 
ing rock.  In  reply  it  may  be  stated  that  before  smoke- 
powder  had  been  adopted  by  any  nation  as  a  military 
explosive  the  military  requirements  had  led  to  the  manu- 
facture of  black  powder  much  too  large  in  size  for  any 
practical  use  in  blasting;  this  condition  has  obtained 
for  the  smokeless  powder  that  has  replaced  the  black 
gunpowder,  so  that  whereas  small-arm  powders  might 
be  used  to  some  extent,  most  of  the  powder  cannot  be 
so  used  because  it  was  de  ligned  for  larger  caliber  guns. 
Moreover,  smokeless  powder  is  more  difficult  to  fire  by 
ignition  than  black  gunpowder;  further,  most  blasting 
today  is  done  by  detonation  instead  of  by  ignition,  and 
smokeless  powder  in  grains  cannot  be  efficiently  deto- 
nated by  the  methods  in  use  in  bla 

Major  John  Herbert  Hunter.  Ordnance  l>'i>artment, 
U.  S.  A.,  has  discovered  that  when  smokeless  powder 
is  ground  sufficiently  fine,  the  ground  mat.  rial  can  !><• 
detonated  by  means  of  a  No.  6  or  No.  -  i  and 

therefore  may,  In  this  condition,  be  used  as  a  Masting 
agent.  He  has  been  granted  U.  S.  Letter  Patent 
1,382,287,  of  June  21,  1921,  on  a  "Proc  rtlng 

propellant  powders  into  detonating  explosives"  to  cover 


this  discovery.  He  has  dedicated  the  patent  to  public 
use  in  the  United  States,  wherefore  all  are  free  to  use 
the  process  without  payment  of  royalty.  In  his  specifica- 
tions Major  Hunter  points  out  that  the  rate  of  detona- 
tion of  this  comminuted  smokeless  powder  varies  with 
its  fineness  as  measured  by  sieves  of  8  to  80  mesh ; 
it  is  possible,  then,  by  regulating  the  grinding  and 
sieving,  to  prepare  explosives  having  different  but 
determined  rates  of  detonation,  thus  suitable  for  various 
kinds  of  blasting.  He  provides  that  in  use  this  com- 
minuted smokeless  powder  shall  be  packed  in  cartridges, 
as  is  the  practice  with  dynamite.  The  product  is  styled 
comminuted  because  this  term  is  broad  enough  to 
include  any  and  every  method  of  subdividing  the  grains 
without  destroying  their  chemical  identity. 

General  Characteristics  of  the  New 
Blasting  Agent 

Comminuted  smokeless  powder  has  a  pale  yellow  color 
with  an  earthy  luster.  It  is  tasteless,  odorless,  and 
insoluble  in  water.  When  touched  by  the  tongue  it  gives 
the  sensation  imparted  by  dry  earth  or  chalk.  Being 
insoluble  and  non-volatile  it  is  not  poisonous,  and  so 
far  as  this  characteristic  is  concerned,  it  may  be  handled 
with  impunity.  It  does  not  melt  when  heated,  but  it 
is  very  inflammable  and  easily  ignited. 

Tests  showed  that  comminuted  smokeless  powder  can 
be  used  for  certain  blasting  purposes,  especially  in 
blasting  stumps,  boulders,  and  ditches.  As  the  gaseous 
products  of  detonation  include  poisonous  and  inflam- 
mable carbon  monoxide,  comminuted  smokeless  powder 
is  unsuitable  for  use  as  an  explosive  in  dusty  and 
gaseous  coal  mines  or  in  other  places  where  inflammable 
dust,  gases,  or  vapors  may  be  encountered.  Nor  should 
it  be  used  in  mines,  tunnels,  or  other  close  places,  unless 
the  ventilation  is  very  good  and  workmen  are  not  in 
contact  with  the  poisonous  gases  produced  by  it. 

Comminuted  smokeless  powder  is  ignited  easily  and 
burns,  but  is  detonated  most  effectively  not  by  a  fuse 
but  by  a  No.  6  electric  detonator.  This  powder  proved 
to  be  sensitive  both  to  percussion  and  friction;  it  is 
much  less  sensitive  to  percussion  than  40  per  cent 
straight  dynamite,  is  more  sensitive  than  dry  picric 
acid,  and  about  as  sensitive  as  nitroglycerin  and  gelatin 
dynamites.  As  to  propulsive  capacity,  comminuted 
smokeless  powder  rated  highest  of  the  explosives  tested. 
except  dry  picric  acid.  The  rate  of  detonation — which 
is  the  measure  of  its  shattering  power — was  about  6 
per  cent  lower  than  the  40  per  cent  straight  nitroglyc- 
erin dynamite  taken  as  a  standard.  The  primary  charge 
must  be  dry;  an  adequate  quantity  of  stemming  should 
be  used  in  the  bore  holes,  and  should  be  well  tamped. 
Comminuted  Bmokeless  powder  is  unsuitable  for  prop- 
agated blasting. 


Conservation  of  Smelter  Heat 

In  an  old  copy  of  a  newspaper  published  in  Clifton, 
Ariz.,  is  found  a  brief  description  of  the  method  used 
by  a  pioneer  preacher  to  keep  his  congregation  warm  in 
chilly  weather.  His  large  tent  was  placed  near  the 
furnaces  of  the  old  Arizona  Copper  Co.'s  plant,  Of 
evenings,  shortly  before  church  time,  he  would  wheel  in 
four  pots  of  glowing  slag  that  speedily  took  all  nip  from 
ili'  air  and  that  maintained  a  grateful  heat  all  through 
the  service.  It  may  well  be  recommended  that  this 
scheme  be  again  wopked  in  Western  copper  camps  in  the 
event  of  a  serious  coal  shortage. 
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The  Price  of  Radium  in  Relation  to  the  Cost  of  Mining 

Prospecting  and  Development  Expense  Greatly  Increased  —  Despite  Advantages  of  Core 

Drilling,  Blind  Tunneling  Must  Eventually  Be  Returned  to.  in  Search 

for  New  Deposits — Concentration  a  Difficult  Problem 

By  George  Kunkle 


THE  importance  of  the  cost  of  mining  radium 
ore,  in  relation  to  the  present  and  future  price 
of  radium,  will  be  readily  appreciated  when  it  is 
known  that  it  constitutes  practically  50  per  cent  of 
the  total  cost  of  production;  and  if  adequate  amortiza- 
tion charges  were  made  against  depletion,  this  per- 
centage would  be  considerably  higher,  and  it  will 
continue  to  increase  alarmingly  as  mining  developments 
are  extended. 

Unfortunately  the  prices  paid  at  first  for  carnotite, 
the  principal  radium-bearing  ore,  bore  no  true  relation 
to  the  cost  of  production.  The  ore  was  mined  promiscu- 
ously and  intermittently  under  the  uncertainty  of 
commercial  markets,  and  accumulated  in  many  cases  on 
the  dumps  as  a  result  of  assessment  work,  which  was 
done  to  hold  such  ground  in  anticipation  of  a  buyer 
at  from  $100  to  $200  per  claim.  With  no  established 
markets  almost  any  price  was  accepted  by  the  small 
debt-ridden  operator  for  these  ores,  and  these  prices 
ranged  from  $1  to  $2  per  lb.  for  the  U3Os  contained  in 
a  3-per  cent  ore,  f.o.b.  common  shipping  points,  which, 
if  we  accept  the  highest  figure,  is  equivalent  to  about 
$17  per  mg.  of  radium  in  the  crude  ore. 

Furthermore,  the  mining  costs  resulting  from  the 
first  systematic  mining  operations  were  also  faulty  and 
erroneous,  as  they  were  based  upon  favorable  physical 
conditions  that  in  the  nature  of  things  were  bound 
to  disappear  rapidly  and  that  were  peculiar  to  the 
deposition  of  this  ore.  I  have  reference  here  to  the 
first  easy  surface  prospecting  with  the  pick  in  locating 
outcrops  of  ore,  and  to  the  fossiliferous  carnotite-bear- 
ing  trees. 

The  remains  of  large  shallow  open  pits  and  cuts 
bear  eloquent  testimony  to  this  royal  road  to  radium. 
Prospecting  required  no  more  elaborate  equipment  than 
a  sharp  pick  and  a  good  eye  for  "float"  and  outcrops. 
These  superficial  ore  deposits  were  covered  in  many 
instances  with  but  a  few  feet  of  earth,  and  mining 
was  a  relatively  inexpensive  and  attractive  pursuit. 
Under  these  unsettled  and  varying  conditions  the 
mining  costs  of  radium  ran  from  $16  to  $17  per  mg„ 
f.o.b.  Denver,  and  in  one  notable  instance  these  figures 
were  actually  used  and  published  in  an  article  that  pur- 
ported to  be  an  experimental  study  of  the  cost  of 
production  of  radium. 

However,  in  the  course  of  a  couple  of  years,  follow- 
ing the  impetus  given  the  radium  industry  after  the 
outbreak  of  the  Great  War,  the  supply  of  ore  from 
these  superficial  pockets  failed  to  satisfy  the  increasing 
demand.  Prospecting  for  new  lenses  and  pockets  by 
tunneling  and  crosscutting  became  excessively  expen- 
sive. The  industry  had  clearly  outgrown  the  gophering 
stage. 

The  jackhammer  and  core  drill  were  then  resorted 
to.  Properties  were  carefully  mapped,  the  survey  show- 
ing the  contour  of  the  rim  and  the  overburden,  and 
systematic  drilling  was  done  on  ground  having  an  over- 
burden not  over  75  ft.  deep.  When  once  started,  this 
work  was  enthusiastically  taken  up  by  other  operators, 


for  by  the  use  of  the  drill  it  is  possible  for  an 
experienced  operator  to  determine  with  fair  accuracy 
the  quality  and  extent  of  an  orebody.  It  also  enables 
him  to  attack  it  from  the  most  advantageous  point, 
and  to  block  out  his  reserves  somewhat  in  advance, 
thereby  stabilizing  operations,  in  addition  to  making  a 
saving  by  avoiding  the  driving  of  tunnels  in  barren 
territory  in  the  search  for  ore. 

Ore  developed  by  core  drilling,  however  cheaper  than 
that  opened  by  blind  tunneling,  is  far  more  expensive 
than  the  first  pick-developed  ore  exposed  by  erosion; 
for  it  is  probable,  despite  the  fact  that  no  authentic 
figures  have  ever  been  made  public,  that  the  average 
cost  of  developing  3-per  cent  UOs  ore  by  core  drilling 
is  not  less  than  $60  per  ton.  To  this  must  be  added 
ming  costs,  including  the  cost  of  shaft  sinking  and 
of  tunneling,  besides  that  of  transportation  to  the  rail- 
road, which  will  possibly  bring  the  total  ore  costs 
up  to  at  least  $200  per  ton,  f.o.b.  common  shipping 
points,  or  practically  $28  per  mg.  of  radium  against 
the  early  $16  and  $17  per  mg. ;  or  an  increase  of 
nearly  65  per  cent  over  the  cost  of  the  surface- 
developed    ore. 

The  actual  commercial  producing  areas  within  the 
geographical  limits  within  which  ore  may  possibly 
occur  do  not  exceed  1  per  cent  of  that  territory.  Under 
the  stimulus  of  war  prices  for  ore,  this  territory  has 
been  thoroughly  prospected.  The  few  new  areas  opened 
up  during  the  interval  were  not  very  encouraging. 
Personally,   I   examined  most  of  these   new  prospects. 

However,  let  us  grant  that  10  per  cent  of  all  the 
territory  within  the  ore's  possible  geographical  limits 
will,  with  improved  methods  of  prospecting,  eventually 
become  commercially  productive.  In  that  case,  what 
percentage  of  this  enlarged  territory  will  be  accessible 
to  core-drill  development?  A  good  contour  map  of  tho 
region  will  undoubtedly  show  that  not  more  than  0.5  of 
1  per  cent  of  this  possible  10  per  cent  can  be  econom- 
ically prospected  with  drills,  for  it  is  only  in  the  small 
favored  sections  of  the  present  1  per  cent  that  a  drill 
is  of  any  value  at  all,  and  territory  of  this  kind  is  being 
rapidly  exhausted,  some  operators  having  reached  the 
point  of  maximum  development,  while  others  will  reach 
that  point  in  a  short  time.  In  other  words  this  mining 
period  may  be  characterized  as  that  of  the  "flush  pro- 
duction" of  the  radium  industry  up  to  the  point  of  its 
present  development  in  the  United  States. 

The  use  of  the  drill  also  carries  with  it  some  warn- 
ings, as  it  has  extended  our  knowledge  of  what  not  to 
expect  in  the  future  development  of  this  ground.  When 
the  core  drill  first  discredited  the  "rim  rock"  theory 
of  the  deposition  of  these  ores,  the  pendulum,  as  usual, 
swung  to  the  opposite  extreme;  but  further  experience 
with  the  drill  soon  disclosed  the  fact  that  it  is  pos- 
sible to  exhaust  a  claim  rapidly,  and  to  have  extremely 
rich  spots  of  ore  on  a  claim  and  find  the  remainder 
of  the  ground  practically  barren.  This  does  not  augur 
well  for  the  other  99  per  cent  of  unproductive  territory 
which   is  spotted   similar  to  the  areas  already  drilled. 
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Following  the  introduction  of  the  drill,  there  was 
also  introduced  a  new  evaluation  of  property  or  claims, 
and  according  to  the  overburden  they  were  spoken  of 
as  either  "cliff"  or  "surface"  claims.  This  classifica- 
tion, though  convenient,  is  arbitrary,  as  some  so-called 
cliff  claims  have  small  areas  accessible  to  the  drill, 
while  some  surface  claims  often  have  a  considerable 
area  inaccessible  to  the  drill.  The  bearing  of  this  upon 
our  subject  means  that  in  time,  and  possibly  sooner 
than  the  eastern  offices  of  some  operators  imagine, 
all  claims  will  eventually  become  cliff  claims  and  in 
direct  ratio  as  their  drilling  ground  is  being  exhausted. 

The  man,  therefore,  who  is  looking  to  the  future  for 
cheaper  radium,  regardless  of  how  treatment  costs  may 
be  lowered  during  the  interval,  will  certainly  be  dis- 
appointed, unless  cheaper  sources  of  this  ore  hitherto 
unknown  are  discovered.  Viewing  this  subject  wholly 
from  the  mining  viewpoint,  it  is  highly  probable  that 
radium  has  reached  the  lowest  price  level  at  which  it 
can  ever  be  profitably  produced. 

Notwithstanding  popular  notions  regarding  monopoly, 
the  lot  of  the  radium  producer  has  been  an  unenviable 
one,  and  in  the  midst  of  this  destructive  policy  he  is 
squandering  the  flush  production  of  his  radium  re- 
sources like  a  drunken  sailor. 

It  is  only  a  question  of  time  when  tunnel  driving 
in  search  for  ore  will  have  to  be  resorted  to  per- 
manently, and  to  make  that  profitable  or  even  feasible 
the  radium  producer  will  become  more  and  more  a 
vanadium  producer;  the  position  of  the  byproducts  will 
be  reversed.  He  will  further  learn  that  the  rich 
carnotite-producing  properties  of  today  will  not  be  the 
properties  he  will  seek  tomorrow,  as  it  is  seldom  that 
they  afford  any  continuous  production  of  vanadium 
along  with  the  occasional  carnotite. 

Concentration,  where  tonnages  justify,  will  be  more 
extensively  practised  in  the  immediate  future;  but 
neither  is  this  problem  as  simple  as  first  supposed. 
Any  method  of  concentration  which  overlooks  the 
vanadium  content  of  these  low-grade  ores  must  fail 
in  the  long  run.  These  low-grade  vanadium  ores 
predominate  in  every  locality  where  the  combined 
tonnage  accumulates  in  sufficient  quantity  to  justify  the 
building  of  a  mill. 

The  low-grade  carnotite  ores  offer  few  obstacles  to 
successful  concentration,  as  they  are  mechanical  mix- 
tures in  which  the  uranium  forms  the  cementing 
material  between  the  grains  of  silica;  but  with  the 
vanadium  ores  the  case  is  entirely  different.  These 
vanadium  i  ited  with  vanadiferous  sandstones 

range  in  physical  characteristics  from  true  roscoelites 
or  silicates  to  mechanical  mixtures.  The  greater  pari 
of  the  tonnage  of  them,  however,  regardless  of  the 
locality  in  which  they  originate,  Is  pseudo-silicates,  the 
vanadium  having  penetrated  the  outer  shell  of  the  sand 
tfrain  when  the  silica  WU  in  a  emi  colloidal  state.  No 
amount  of  mechanical  attrition  will  remove  these  partly 
chemically  combined  oxide  in  commercial,  recoverable 
quantities,  as  is  possible  with  low-grade  carnotite. 
Furthermore,  these  mining  I  olated  from  rail- 

roads, chemicals  and  fuel,  so  that  the  problem  presents 
itself  in  such  a  way  as  to  make  it-  solution  difficult. 

In  summing  up  the  situation,  cheaper  radium  cannot 
be  expected  from  the  mining  viewpoint,  unless  new. 
and  at  present  unknown,  cheaper  sources  of  this  mate- 
rial are  discovered  in  the  future.  N't  only  will  it  not 
me  cheaper,  tint  the  tendency  in  price  will  inevitably 
be  upwards. 


Iron  Ore  in  the  Malay  Peninsula 

According  to  the  annual  report  of  J.  B.  Scrivenor, 
government  geologist  of  the  Federated  Malay  States, 
interest  has  been  shown  in  the  iron-ore  deposits  of  the 
Malay  Peninsula,  following  the  exploitation  of  a  deposit 
on  the  Batu  Pahat  River,  Johore,  by  a  Japanese  com- 
pany ( Nanyo  Kogyo  Koshi).  This  deposit  was  visited 
by  Mr.  Scrivenor  in  January  on  behalf  of  the  Johore 
Government.  The  workings  are  on  Bukit  Menia.  The 
backbone  of  the  hill  is  a  lode  of  hematite,  with  a  little 
other  mineral  matter.  The  slopes  on  either  side  are 
covered  with  debris  from  the  lode,  which  is  stated  to  be 
between  10  and  15  chains  (1  chain  =  66  ft.)  broad 
and  40  chains  long,  but  no  walls  were  visible  in  January. 
Evidence  was  found  of  granite  rocks  in  the  neighbor- 
hood of  the  lode,  a  boulder  at  the  foot  of  the  hill  and 
kaolin  in  a  well.    The  ore  is  being  exported  to  Japan. 

A  large  hematite  deposit  occurs  at  the  north  end  of 
Gunong  Panjang,  close  to  the  high  road  from  Ipoh  to 
Tambun.  This  is  on  a  rubber  estate.  Attention  was 
drawn  to  its  size  by  J.  F.  Newsom,  of  the  Yukon  Gold 
Co.  W.  E.  Cameron  reported  that  possibly  about  2.000,- 
000  tons  of  ore  is  available  above  surface  drainage 
level  and  probably  4,500,000  additional  within  100  ft. 
below  that  level.  Analyses  by  J.  C.  Shenton  of  two  sam- 
ples of  the  ore  collected  by  Mr.  Cameron  are  as  follows : 

First  Sample.  Second  Sample. 
Per  Cent  Per  Cent 

Iron 68  02  68  70 

Sulphur.  0.03  0.013 

Phosphorus 0.07  0.086 

Manganese 0.60  0.45 

Ferric  oxide 97.12  98.14 

Insoluble  matter  t  08  0  87 

Phosphoric  anhydride. ... .  0.17  0.197 

Sulphuric  anhydride..  0   10  0.034 

Manganous  oxide 0.66  0.50 

Lime Trace  Trace 

Magnesia .  Trace  Trace 

H2O  and  loss  on  ignition 1 .  48  0 .  38 

100  61  100.121 

Unfortunately  this  deposit  is  badly  situated  for  trans- 
put. To  work  it  on  the  spot  would  entail  the  destruc- 
tion of  a  large  area  of  jungle  in  the  Main  Range  for 
charcoal  even  if  electric  furnaces  were  used  for  smelting. 


Slate  Mining  Is  Active 

Shipments  of  roofing  slate  in  July.  1922,  were  the 
greatest  in  several  years,  according  to  producers  report- 
ing to  the  National  Slate  Association.  Many  buildings 
and  homes  are  being  re-roofed  which  were  roofed  with 
t.  mporary  materials  during  the  rush  of  war  construc- 
tion, when  the  production  of  slate  was  curtailed  by  the 
exodus  of  many  workers  into  service.  Slate,  because 
of  its  natural  beauty,  durability,  and  fireproof  char- 
acteristics, is  receiving  a  large  share  of  this  business. 
The  shipments  of  slate  for  roofing  purposes,  according 
to  the  reports  from  over  50  per  cent  of  the  producers, 
exceeded  the  June  production  by  nearly  60  per  cent,  so 
that  considerable  inroads  were  made  into  the  stock  on 
hand  as  of  July  1.  Production  in  July  showed  con- 
siderable increase  over  that  of  June,  and  August  prom- 
ises even  higher  figures.    Two  of  the  largest  slate  mines 

of  the   country   have   been    shut    down    for   nearly    three 
months  on   account   of  a  strike.      Even   discounting  the 

loss  of  this  production,  it   Is  believed  from  the  total 

figures   of  sales   of   llate    tor   the   first   seven   months   of 
1922,    which    averaged    $700,000    a    month    for    natural 
that    this   year  will    be   one  of  the   best    the   slate 
industry  has  experienced  in  the  last  decade. 
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New  Uses  for  Selenium  and  Tellurium 

"Am  I  correct  in  my  understanding  that  some  new  uses 
have  been  discovered  for  the  metals  selenium  and  tellurium 
in  automobile  manufacture?  How  important  are  these 
uses?" 

The  new  uses  for  selenium  and  tellurium  which  you 
mention  probably  refer  to  the  employment  of  compounds 
of  those  two  metals  in  the  fuel  for  automobiles  and  not 
directly  in  their  manufacture.  As  recently  reported  in 
Engineering  and  Mining  Journal-Press,  the  laboratories 
of  the  General  Motors  Co.,  in  Moraine  City,  Ohio,  gave 
information  to  the  effect  that  by  the  use  of  selenium 
oxychloride  or  di-ethyl  telluride  the  efficiency  of  a  given 
amount  of  gasoline  could  be  doubled.  The  tellurium 
compound  was  the  most  efficient  and  especially  advan- 
tageous in  eliminating  the  knock  which  is  developed 
when  the  motor  is  laboring  on  a  grade. 

Additional  information  is  supplied  by  some  remarks 
which  appeared  in  the  May,  1922,  issue  of  the  Mining 
Magazine,  London,  by  W.  E.  Simpson,  who  stated  that 
part  of  the  experimental  work  of  the  General  Motors 
and  other  automobile  manufacturing  companies  was  de- 
signed to  improve  the  efficiency  of  the  conversion  of  the 
freshly  generated  gas  power  into  mechanical  motion  and 
to  correct  the  lack  of  flexibility  and  elasticity  of  the 
explosive  gases,  characteristics  favorably  associated 
with  the  use  of  steam.  The  gas  engine  develops  its 
power  with  explosive  suddenness,  whereas  the  steam 
engine  has  its  power  under  complete  control  so  that  it 
can  be  applied  continuously  or  expansively  as  may  be 
preferred.  It  is  that  quality  which  experimenters  have 
been  anxious  to  impart  to  gas. 

Midgley  and  Boyd,  the  chemists  who  devised  the 
process  using  selenium  and  tellurium  compounds,  prefer 
the  use  of  di-ethyl  telluride,  a  highly  volatile  compound, 
which  when  added  in  the  minutest  quantities  to  gas- 
oline for  automobiles,  serves  to  increase  the  running 
efficiency  of  the  engine  100  per  cent. 

No  explanation  is  offered  regarding  the  precise  influ- 
ence of  the  compound  on  the  gasoline,  but  it  is  believed 
that  the  action  is  catalytic.  It  seems  to  retard  the 
intensity  of  the  explosion  in  the  cylinder  so  that  the 
full  force  of  it  is  felt  after  the  cylinder  has  moved  on 
its  downward  stroke.  In  describing  a  test  which  he 
witnessed,  Mr.  Simpson  states  that  an  automobile  en- 
gine was  run  experimentally  to  a  point  which  gave  con- 
siderable back-firing  and  knocking.  At  this  stage  a 
rag  was  dipped  into  a  solution  of  di-ethyl  telluride  and 
held  just  sufficiently  near  the  air  inlet  as  to  permit  the 
smallest  amount  of  vapor  to  enter  the  cylinder.  In- 
stantly the  knocking  ceased  and  the  engine  functioned 
with  a  smoothness  that  was  truly  remarkable,  while 
the  quantity  of  gasoline  consumed  was  reduced  to  one- 
half.  The  amount  of  telluride  consumed  was  almost 
infinitesimal — one  part  to  about  ten  thousand. 

However,  there  is  one  serious  objection  to  the  use  of 
this  volatile  telluride  that  will  have  to  be  overcome 
before  it  can  be  put  to  commercial  use,  and  that  is  the 


poisonous  character  of  the  exhaust  gases  of  the  engine 
using  the  telluride.  Those  readers  who  have  experi- 
mented with  selenium  and  tellurium  compounds  will 
recall  the  foul  odors  of  some  compounds  of  these  metals. 
Another  objection  is  the  small  amount  of  tellurium  and 
selenium  produced  in  the  world.  It  has  been  estimated 
by  Victor  Lenher  that  if  only  one  one-hundredth  of  1 
per  cent  should  be  used  in  gasoline  the  amount  of  tel- 
lurium required  for  the  gasoline  used  at  present  in  the 
United  States  would  be  1,500  tons.  Although  the  ca- 
pacity of  the  United  States  at  the  present  time  to  pro- 
duce tellurium  is  about  sixty  tons  per  annum,  this  amount 
could  be  readily  increased  provided  a  demand  for  the 
product  is  insured.  Tellurium  and  selenium  have  gen- 
erally been  unimportant  byproducts  of  electrolytic 
copper  refining  for  which  a  use  has  been  urgently  want- 
ing. Further  experimentation  may  overcome  the  objec- 
tion to  the  noxious  character  of  tellurium  gases. 

It  has  been  suggested  that  aeroplane  engines  might 
use  the  substances  as  their  operation  would  not  diffuse 
the  objectionable  gases  where  they  would  be  harmful 
to  human  beings. 

At  the  present  time  selenium  metal  is  quoted  at  $1.80 
to  $1.90  per  lb.,  and  tellurium  metal  $2  per  lb.  A  strong 
demand  for  both  tellurium  and  selenium  would  greatly 
increase  the  price,  and  might  make  their  use  prohibitive. 

Bauxite  Has  Variety  of  Uses 

"Is  bauxite  used  in  appreciable  amounts  for  purposes 
other  than  aluminum  manufacture  and  refractories?" 

Although  bauxite  is  used  chiefly  in  the  production  of 
aluminum,  it  has  other  important  applications.  The 
manufacture  of  aluminum  salts  consumes  large  quanti- 
ties of  the  mineral.  In  1921,  according  to  the  statistics 
of  the  U.  S.  Geological  Survey,  91,700  tons  of  bauxite 
was  used  in  aluminum  manufacture,  41,000  in  the  chemi- 
cal trades,  6,850  in  abrasive  manufactures  and  practi- 
cally none  in  aluminum  refractory  production.  Almost 
half  as  much  bauxite  was  used  in  the  chemical  trades 
as  in  the  production  of  the  metal,  a  ratio  that  is  much 
higher  than  normal.  In  1917,  1918,  1919,  and  1920 
about  five  times  as  much  aluminum  was  made  as 
aluminum  chemicals. 

The  principal  chemicals  derived  from  bauxite  are. 
Alum  (a  double  sulphate  of  potassium  and  aluminum), 
aluminum  sulphate,  alumina,  and  aluminum  chloride. 
Aluminum  sulphate  is  produced  in  two  grades,  the 
"commercial"  and  the  iron-free.  It  is  used  in  the  soften- 
ing of  hard  water.  The  use  of  bauxite  in  the  manufac- 
ture of  artificial  abrasives  is  more  important  at  the 
present  time  than  the  bauxite  refractory  trade.  The 
decline  in  the  use  of  bauxite  for  use  in  refractories  is 
attributed  to  the  competition  of  high-alumina  clays, 
such  as  are  found  in  central  Missouri,  and  which  are 
used  satisfactorily  as  a  substitute  for  bauxite.  Diaspore 
has  been  used  for  the  purpose.  In  fact,  the  U.  S.  Geo- 
logical Survey  estimates  that  20,000  tons  of  high- 
alumina  clays  were  used  for  refractories  last  year. 
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Southwest  Texas  Oil  Fields 

Potential   Production    Invites   Further   Geological    Research — Classification   of   Material 

Brought  Up  by  Drills  and  More  Perfect  Log  Records  Essential  to  Sound 

Development — Natural-Gas  Resources  Important 

By  W.  T.  Owen 


ALTHOUGH  MANY  GEOLOGISTS  hold  that  be- 
l\  neath  the  Upper  Cretaceous  stratum  the  shallow 
■i-  JL  fields  of  southwest  Texas  offer  possibilities  of 
finding  oil  in  great  quantities,  particularly  if  the  Penn- 
sylvania structure  be  penetrated,  tests  in  Bexar  County 
in  the  past  have  penetrated  no  further  than  the 
Comanchean  (Cretaceous)  structure,  and  in  but  two  of 
the  eighteen  wells — the  only  ones  whose  logs  are  avail- 
able, though  144  so-called  deep  tests  have  been  drilled — 
was  oil  encountered  in  sufficient  quantity  to  be  consid- 
ered worthy  of  mention.  Therefore,  Bexar  County  being 
typical,  whatever  the  future  may  hold  in  the  way  of 
deep  development,  this  area  primarily  is  a  great  basin 
of  shallow  oil,  interspersed  with  natural-gas  fields. 

The  Bexar  County  shallow  field  lies  to  the  east,  west, 
and  south  of  San  Antonio.  No  oil  has  been  discov- 
ered on  the  north.  There  is  a  tradition  that,  many 
years  ago,  before  the  commercial  value  of  oil  was  fully 
realized,  farmers  and  ranchers  endeavoring  to  find  water 
pronounced  the  oil  they  invariably  found  to  be  a  great 
nuisance.  If  this  tradition  be  true,  there  may  be  oil 
also  in  the  northern  part  of  the  area.  The  shallow  oil 
of  the  Somerset,  Mission,  Alta  Vista,  and  other  fields  of 
this  county  comes  from  the  Upper  Cretaceous  or  higher 
structures. 

Somerset  Field  Supports  Three  Refineries 

Somerset,  eighteen  miles  southwest  of  San  Antonio, 
is  a  typical  southwest  Texas  shallow  field.  The  recog- 
nized Bands  from  which  production  now  ia  drawn  are 
found  at  900  and  1,200  ft.  in  the  northeastern  end  of 
the  field,  but  drop  with  the  slope  of  the  formation  in  the 


extreme  southwestern  extension  to  approximately  1,400 
and  1,700  ft.  The  average  well  produces  around  8  bbl. 
a  day.  but  among  the  newer  drillings,  in  which  greater 
care  than  formerly  was  considered  necessary  has  been 
exercised,  there  are  many  wells  making  from  20  to  40 
bbl.  daily. 

The  only  "gusher"  in  the  field  was  the  Grayburg  No.  4 
Hartung  B,  which  for  a  time  had  flush  production  of 
300  bbl.  a  day,  but  now  is  producing  approximately  40 
bbl.  daily  on  the  pump.  The  same  company's  No.  5 
Hartung  B  was  completed  during  mid- August,  and 
flowed  by  head,  producing  approximately  150  bbl.  a  day 
of  clean  oil.  It  was  brought  in  at  approximately  1,600 
ft.,  and  is  the  second  best  well  in  the  field.  The  Texas 
Carruthers  No.  4,  of  the  Grayburg  company,  is  pumping 
35  bbl.  a  day.  These  three  are  the  best  wells  ever  com- 
pleted in  the  field. 

Somerset  oil  has  a  paraffine  base,  and  a  specific 
gravity  of  28  to  43  deg.  Be.,  only  a  few  wells  showing  the 
latter  type  of  oil,  that  of  the  lower  gravity  predominat- 
ing. Gasoline  content  varies  from  20  to  28  per  cent.  A 
noteworthy  feature  of  the  field's  development  is  that 
production  both  north  and  south  of  the  recognized 
center  of  the  oil-bearing  area  has  been  found  to  be 
somewhat  larger  than  in  the  central  field. 

Three  refineries,  two  at  Somerset  and  the  third  at 
San  Antonio,  furnish  the  needed  outlet  close  at  hand  for 
the  field's  production. 

The  field  is  little  more  than  10  per  cent  developed,  but 
it  is  anticipated  that  with  betterment  in  conditions  sur- 
rounding the  oil  industry  its  productivity  will  increase 
enormously.     During  the  months  of  July,  August  and 
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September,  1921,  158,000  bbl.  of  oil  was  produced  in  this 
field.  This  equals  about  one-half  of  the  production  of 
the  state  of  Texas  for  one  week  at  the  period  noted. 
During  the  year  1920  the  number  of  wells  in  the  field 
was  doubled,  and  similar  activity  would  have  marked 
1921  but  for  the  drop  in  the  price  of  crude.  However, 
a  number  of  strong  operators  are  in  this  and  adjacent 
fields,  carrying  on  a  steady  program  of  drilling.  This 
is  resulting  not  only  in  additional  producers  in  the 
proven  field  almost  every  week,  but  in  extending  the 
known  oil-bearing  zone.  Drilling  is  relatively  inex- 
pensive, and,  as  far  as  the  field  has  been  outlined,  is 
attended  by  comparatively  little  risk.  Production  on 
the  beam  varies  from  5  to  100  bbl.  a  day. 

On  the  Manuel  Yturri  tract,  south  of  San  Antonio 
and  near  Mitchell  Lake,  ten  wells  early  this  year  were 
pumping  a  total  of  about  100  bbl.  a  day,  the  oil  being 
obtained  at  remarkably  shallow  depth.  On  Gas  Ridge, 
the  San  Antonio  Oil  &  Natural  Gas  Co.  has  opened  a 
field  where  wells  approximately  500  ft.  deep  are  pro- 
ducing about  4  bbl.  each  daily.  This  oil  is  being  mar- 
keted by  truck  in  San  Antonio.  At  the  south  end  of  Gas 
Ridge,  Hanson  Bragg  has  opened  another  field,  where, 
at  550  ft.  he  obtains  an  average  of  from  3  to  4  bbl.  from 
each  well  daily. 

Eight  miles  east  of  San  Antonio  the  Azalea  Oil  Co. 
has  been  drilling  a  deep  test  on  the  Thormeyer  farm. 
Two  paying  strata  of  shallow  oil  were  encountered  as 
the  drill  went  down,  one  at  468  and  the  other  at  753  ft. 
Neither  of  these  has  been  developed,  so  that  production 
is  merely  problematical. 

Beginning  at  the  Rio  Grande,  there  is  a  chain  of 
shallow  oil  fields  extending  northward  into  Wilson  and 
Bexar  counties,  a  distance  of  fully  250  miles.  The 
Zapata  Producing  &  Refining  Co.,  of  Zapata  County, 
near  the  Rio  Grande,  has  a  group  of  shallow  wells  that 
from  a  depth  of  about  160  ft.  are  producing  at  the  rate 
of  about  2  bbl.  a  day.  Next  in  a  northerly  direction 
lies  the  Mirando  field,  in  the  northeast  corner  of  Zapata 
County.  Activity  in  that  area  has  increased  enormously 
since  oil  first  was  discovered  in  1921,  and  in  Zapata  and 
Webb  counties  the  chief  interest  is  centered  at  this 
time. 

Mirando  Valley  Wells  Average  50  to  200  Bbl. 

The  Mirando  Valley  field,  in  which  the  discovery  well 
of  the  Mirando  Oil  Co.  is  situated,  is  approximately 
thirteen  and  one-half  miles  south  of  the  Texas  Mexican 
Ry.,  in  the  northeast  corner  of  Zapata  County,  and  the 
Webb  County  or  Schott  field  really  is  a  continuation  of 
the  same  formation.     The  area  under  development  is 


approximately  twenty-five  miles  long.  The  original 
Mirando  well  was  brought  in  at  1,450  ft.  with  an  aver- 
age production  of  100  bbl.  daily.  The  average  well  in  the 
Mirando  Valley  field  produces  from  50  bbl.  up  to  200; 
in  the  Schott  field  heavy  production  is  promised. 

The  Mirando  and  Schott  field  oil  apparently  had  little 
gasoline  content.  It  is  the  confident  claim  at  the  field 
that  ultimately  Mirando  oil  will  with  slight  refining 
take  its  place  with  the  Pennsylvania  natural  lubricants 
and  become  an  active  competitor  in  the  market. 

The  Carolina-Texas  group,  the  pioneer  wells  of  the 
Webb  County  field,  have  opened  the  way  for  what 
promises  to  be  heavy  production.  In  the  Schott  field, 
at  approximately  1,565  ft.,  the  Kan-Oka  No.  1  came  in 
the  latter  part  of  April  with  estimated  production  of 
175  bbl.  daily.  During  the  latter  part  of  June  the  well 
was  swabbed,  and  resultant  production  mounted  to  be- 
tween 1,500  and  2,000  bbl.,  despite  the  fact  that  the 
bailer  had  become  wedged  in  the  liner  at  the  bottom  of 
the  hole.  Early  in  August  the  bailer  and  liner  were 
brought  nearly  to  the  surface,  with  the  result  that  pro- 
duction increased.  An  actual  test  is  reported  to  have 
shown  the  flow  to  be  125  bbl.  an  hour,  or  3,000  bbl. 
daily.  Kan-Oka  No.  2  is  drilling,  and  a  rush  has  been 
made  for  the  field.  It  is  generally  believed  that  if  the 
bailer  were  removed  a  material  increase  in  production 
would  be  obtained.  In  this  field  also  is  situated  what  is 
declared  to  be  the  largest  gasser  in  the  world.  Carolina- 
Texas  No.  3,  cased  with  6-in.  pipe,  came  in  July  30  with 
64,000,000  ft.  of  gas  in  a  day.  Carolina-Texas  No.  2, 
another  great  gasser,  sold  several  months  ago  to  the 
Texas  Co.,  is  now  showing  some  oil.  It  is  in  this  field, 
if  anywhere  in  the  southwest  Texas  area,  that  gusher 
production  may  be  anticipated. 

Deep  Drilling  in  Duval  County 

To  the  east  of  Webb  County  lies  Duval  County, 
where  there  are  shallow  fields  at  Piedras  Pintas  and 
Noleda,  which  have  been  producing  shallow  oil  for 
years.  In  this  county  also  a  number  of  large  oil  com- 
panies are  drilling  deep  tests.  The  Humble  Oil  &  Re- 
fining Co.,  operating  in  the  south-central  part  of  the 
county,  at  last  report  was  setting  casing  at  3,068  ft., 
preparatory  to  cementing  and  making  a  test  of  the 
sand  on  which  the  drill  rests.  This  well  is  in  the 
Coastal  Salt  Dome  portion  of  the  county,  and  is  the 
second  well  drilled  by  Humble.  The  first  was  capped 
after  reaching  4,023  ft.  The  first  hole  is  a  mile  south- 
east of  No.  2.  Considerable  activity  in  leases  has  been 
in  evidence  recently,  prices  paid  by  large  operators 
ranging  from  $60  to  $300,  the  land  either  being  pur- 
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chased  outright  or  with  seven-eighths  oil  rights.  In 
the  north-central  part  of  Duval  County,  fourteen  miles 
northwest  of  San  Diego,  Mar-Tex  Oil  Co.  is  putting 
down  its  fourth  deep  test.  Gray  Ridge  is  on  its  first 
deep  test  at  3,896  ft.,  at  last  report,  and  was  setting  cas- 
ing, preparatory  to  cementing  for  a  test. 
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Mirando  valley  field. 

The  National  company,  just  east  of  the  Humble  No. 
2,  is  reported  to  be  drilling  around  3,000  ft.  and  show- 
ing up  the  same  sand  which  was  found  in  National's  No. 
3  well,  which  was  lost  before  a  test  could  be  made.  The 
National  Oil  Co.  is  reported  to  have  contracted  recently 
to  drill  two  additional  holes  beside  its  No.  4,  on  which 
work  now  is  under  way. 

The  Federal  Oil  Co.  is  drilling  in  the  western  part  of 
Duval  County  on  the  Smith  and  Corkill  ranch,  and  at 
last  report  was  down  500  ft.  It  is  following  the  struc- 
ture that  comes  into  Duval  from  Webb  County  and  the 
Mirando  Valley  field.  The  Humble,  National,  Sun,  and 
other  large  companies  have  purchased  large  tracts  or 
secured  leases  on  them,  and  the  Texas  Co.  has  purchased 
28,000  acres  of  the  Smith  and  Corkill  ranch  mineral 
rights. 

M(  Mullen    Gas    Fields    Extensive 

Next  to  the  north  lies  McMullen  County,  where  shal- 
low oil  wells  have  been  developed  at  about  1,000  ft.  on 
the  Lowe  ranch.     In  northern  McMullen  are  extensive 
gas  fields.     In  Live  Oak  County  there  also  is  a  large 
neld,  east  of  Three  Rivers,  with  evidence  of  oil, 
both  shallow  and  deep,  though  the  field  still  is  mostly 
undeveloped.    In  the  southern  part  of  Atascosa  County 
is  the  Crowther  field,  where  oil  from  shallow  wells  has 
been    produced    for    some    time.      All    over    Atascosa 
County  water  wells  have  been   ruined   by  oil   seepage, 
which  thus  far  has  been  developed  only  in  the  extreme 
outhern  part,  where  the  < 'rowther  field  lies,  and  in  the 
n  e  north,  where  the  Somerset   field  extendi   Into 
unity. 
Of  Bexar  County,  oil  is  being  marketed  from  the 
Wilson  County  shallow  field  at  Floresville.     Though  oil 
was  produced  from  one  well  and  sold  for  several  years, 
real  development  of  the  field  started  only  late  in   1921. 
The  same  line  of  shallow  oil  fields  extends  northward 
through    the   Thrall    field,    in    Eastrop   County,    thence 
through  the  Mexia  gusher  field  and  on  to  the  Corsicana 
shallow  field.     There  is  also  a  line  of  shallow  oil  fields 


extending  westward  to  Del  Rio.  Near  Del  Rio  there 
were  on  Jan.  1,  1922,  five  shallow  wells,  with  oil  oc- 
curring at  from  16  to  20  ft.,  that  produced  an  average  of 
1  bbl.  of  oil  per  well  each  day.  In  the  southern  part  of 
both  Medina  and  Uvalde  counties,  shallow  oil  has  been 
developed  only  in  a  limited  way  during  the  last  few- 
years,  but  sufficiently  to  prove  its  presence  in  that  area, 
also. 

Natural  gas  occurs  in  southwest  Texas  in  great  abun- 
dance, according  to  popular  belief.  Three  Rivers, 
nearest  field  to  San  Antonio,  has  more  than  200,000,000 
cu.ft.  of  natural  gas  developed,  awaiting  arrangements 
for  piping  it  to  San  Antonio.  According  to  a  local  esti- 
mate, gas  wells  completed  and,  for  the  most  part,  un- 
used had  a  potential  daily  capacity  of  359,000,000  cu.ft. 
To  this  may  be  added  the  great  Carolina  Texas  well 
and  other  gassers  in  the  Schott  field,  recently  brought 
in,  bringing  the  total  to  approximately  450,000,000 
cu.ft.  At  present,  Laredo,  in  Zapata  County;  Kings- 
ville,  in  Kleberg  County;  and  Taft,  in  San  Patricio 
County,  are  the  only  towns  supplied  from  this  reserve. 

Named  in  their  chronological  order,  the  gas  fields  of 
southwest  Texas  are  Reiser,  Gas  Ridge,  Jennings,  White 
Point,  Three  Rivers,  Goliad,  Kingsville,  Refugio,  Gray 
Ridge,  Woodville,  Oakville,  Mirando,  and  Barnsley,  hav- 
ing wells  producing  individually  from  2,000,000  to 
64,000,000  cu.ft.  a  day. 

Prospecting  and  Geological  Data 

Scouts  for  large  oil  companies  are  said  to  have  more 
than  100  deep  tests  on  their  lists,  drilling  in  various 
parts  of  the  area  described,  each  being  put  down  by 
companies  financially  able  to  guarantee  completion  of 
any  program  undertaken.  Practically  every  county  in 
the  southwest  district  has  at  least  one  test  well  and  some 
counties  have  several  deep  test  wells  going  down. 


Mirando  City,  mushroom  child  of  the  oil  boom,  growing 
rapidly. 

Drilling  in  the  southwest  Texas  area  could  be  cheap- 
ened probably  by  one-quarter  were  perfect  logs  of  the 
wells  drilled  maintained  and  the  material  brought  up 
from  the  depths  properly  classified  by  geologists.  Sand, 
shale,  gumbo,  and  rock  are  about  the  only  terms  in  the 
vocabulary  of  most  drillers.  A  dry  bole,  with  a  thor- 
oughly identified  log,  may  be  worth  many  times  its 
cost  in  the  development  and  discovery  of  the  real  field. 

In  connection  with  Bexar  County's  geology,  F.  J.  S. 
Sur,  geologist,  recently  wrote: 

"In  discussing  the  possibilities  of  finding  deep  oil  in 
Bexar  County,  it  is  neressary  to  mention  the  formations 
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as  they  exist  upon  the  surface  and  those  that  are  known 
as  greater  depth  is  attained.  Data  are  available,  and 
hundreds  of  tests  in  the  upper  formations  have  proved 
the  thickness  of  the  Eocene  and  Cretaceous  rocks. 
Seventeen  tests  have  shown  the  approximate  thickness 
of  the  Comanchean  measures. 

"The  youngest  rocks  in  the  county  are  of  the  Quarter- 
nary  age  and  they  do  not  contain  oil.  Rocks  of  this  age 
are  divided  as  follows:  (a)  The  Queen  City-Carrizo 
formation,  which  is  represented  by  sand  at  the  surface 
in  the  southern  part  of  the  county;  (b)  the  Wilcox 
formation,  that  is  at  the  surface  in  the  Somerset  field 
and  extends  northward  as  far  as  the  Alta  Vista  fields; 
and  (c)  the  Midway  formation,  which  is  the  oldest 
Eocene  rock  and  rests  on  the  Upper  Cretaceous.  The 
approximate  thickness  of  this  series  is  as  follows: 
Queen  City  Carrizo,  200  ft.  more  or  less;  the  Wilcox, 
700  ft.,  and  the  Midway  probably  not  more  than  250  ft. 

"Immediately  below  the  Eocene  are  the  rocks  of  an 
older  age,  the  Upper  Cretaceous.  The  highest  forma- 
tion of  this  age  is  known  as  the  Navarro  and  is  suc- 
cessively underlain  by  the  Taylor  marls,  the  Austin 
chalk,  and  the  Nagle  Ford  shales.  The  total  thickness 
of  all  of  these  probably  does  not  exceed  1,300  ft. 

"Below  the  Upper  Cretaceous  is  a  series  of  limestones, 
shales,  and  a  few  sandstones  known  as  the  lower,  or 
Comanchean  Cretaceous.  The  Buda  limestone  is  the 
highest  and  youngest  member  of  this  group.  It  is 
underlain  successively  by  the  Del  Rio  clays  (mudhole), 
the  Georgetown-Edwards  limestones,  the  Glenrose  and 
the  Travis  Peak.  The  exact  thickness  of  this  series  is 
unknown.  It  has  been  definitely  penetrated  by  two  wells 
in  this  county,  each  of  which  showed  a  different  thick- 
ness. A  third  well  on  the  Waring  estate  showed  it  to 
be  at  least  2,300  to  2,500  ft.  thick. 

"It  is  necessary  to  say  that  if  a  deep  well  were  drilled 
on  the  south  lines  of  the  county,  the  bit  would  pass 
through  the  Eocene,  the  Upper  Cretaceous,  and  the 
Comanchean.  The  depth  at  which  the  drill  would  pass 
through  the  Comanchean  and  into  older  rocks  is 
problematical,  but  would  be  equal  to  the  combined 
thickness  of  the  above-mentioned  strata — about  4,800 
ft.  At  Somerset  the  depth  would  be  about  4,400  ft.,  at 
Alta  Vista,  about  3,500  ft.,  and  just  west  of  San  An- 
tonio, as  has  been  shown  by  the  Waring  well,  not  less 
than  2,700  ft. 

"As  far  as  structural  geology  is  concerned,  the 
county  is  easily  divided  into  three  zones :  (a)  That  part 
north  of  the  Balcones  fault  occupying  the  northern  part 
of  the  county;  (b)  the  Balcones  fault  area,  and  (c)  that 
part  of  the  county  south  of  the  faulted  area.  In  zones 
(a)  and  (c),  with  the  exception  of  local  reverse  dips 
and  small  faults,  the  strata  dip  toward  the  south  and 
southeast. 

"The  oil  found  in  Somerset,  Medina,  Alta  Vista,  and 
other  fields  in  the  county  comes  from  the  Upper 
Cretaceous  or  higher  formations.  Deep  production 
would  mean  oil  that  comes  from  the  Comanchean  and 
older  sediments.     .     .     . 

"From  the  fact  that  a  large  number  of  wells  have  been 
drilled  into  the  Comanchean  in  Bexar  County,  as  well  as 
in  other  portions  of  the  state,  without  enough  oil  being 
found  to  justify  more  than  the  shallowest  of  drilling, 
and  because  nowhere  does  the  Comanchean  show  more 
than  a  trace  of  oil  in  its  outcrops  in  this  portion  of 
the  county,  we  are  forced  to  the  conclusion  that  rocks 


Casing  and  supplies  arriving  in  Somerset  for  use  in 
surounding  field. 

of  this  age  promise  little  for  the  driller  who  plans  to 
finish  his  well  in  them.  It  is  highly  improbable  that 
oil  will  be  found  in  them  in  paying  quantities.  Accept- 
ing this  conclusion,  not  as  final  but  as  highly  probable, 
it  is  to  the  rocks  older  than  the  Comanchean  that  we 
must  look  for  deep  production.  To  say  that  oil  would 
be  found  in  this  series  would  be  only  a  supposition. 
However,  it  is  nothing  new  to  say  that  it  is  quite  pos- 
sible to  find  the  Pennsylvanian  below  Bexar  County, 
and  in  it  find  sands  capable  of  producing  big  wells.  A 
number  of  very  good  geologists  have  held  this  belief  for 
several  years." 

Thorough  Drill  Testing  Advisable 

Continuing  to  exploit  his  theory  of  deep,  underlying 
strata  which  may  bear  oil  in  quantity,  Dr.  Sur  expresses 
the  belief  that  in  future  the  operators  of  this  county 
should  not  bind  themselves  to  contracts  that  call  for  a 
certain  depth  in  feet,  but  rather  should  they  plan 
"either  to  stop  in  the  Upper  Cretaceous  or  be  amply  pre- 
pared to  go  through  the  Comanchean  and  a  considerable 
depth  into  whatever  is  below,  if  oil  is  not  found  in 
paying  quantity  at  a  less  depth." 

Discussing  the  deeper  strata  of  this  area,  a  paper 
issued  recently  by  the  U.  S.  Geological  Survey,  gave  an 
interesting  view  upon  that  area  tributary  to  the  Rio 
Grande  based  upon  data  secured  by  L.  W.  Stephenson, 
of  the  Survey.    It  said  in  part: 

"Most  oil  men  now  freely  admit  that  the  first  pros- 
pecting for  oil  in  any  region  should  be  confined  to  the 
anticlines,  providing  that  they  can  be  discovered,  but 
in  the  plains  of  the  Rio  Grande,  anticlines  are  not  easily 
found,  and  the  difficulty  of  finding  them  has  doubtless 
been  the  cause  of  the  failure  of  a  large  part  of  the  pros- 
pecting. They  are  known  to  exist,  however,  and  they 
can  be  found  by  a  trained  geologist.  An  anticline  was 
discovered  in  the  vicinity  of  Del  Rio,  Val  Verde  County, 
in  the  summer  of  1921,  by  L.  W.  Stephenson,  of  the 
U.  S.  Geological  Survey,  who  gives  the  following  brief 
description  of  the  geologic  conditions  in  that  region : 

"  'With  the  exception  of  certain  very  recent  deposits 
of  gravel  and  loam  which  cover  parts  of  the  surface, 
the  rocks  exposed  in  the  southeastern  part  of  Val  Verde 
County  and  the  southwestern  part  of  Kinney  County 
are  of  the  Cretaceous  age  and  belong  to  the  following 
geological  formations,  named  in  the  order  of  their  age 
from  the  oldest  to  the  youngest:  Edwards  limestone, 
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Georgetown  limestone.  Del  Rio  clay,  Bucla  limestone, 
Eagle  Ford  formation  (shale  and  limestone),  and 
Austin  chalk. 

"  'The  normal  dip  of  the  rocks  in  the  vicinity  of  Del 
Rio  is  toward  the  east  and  southeast.  The  Edwards 
limestone  outcrops  in  the  walls  of  the  Devils  River 
Gorge,  ten  miles  northwest  of  Del  Rio.  The  Edwards 
is  overlain  by  the  Georgtown  limestone,  which  outcrops 
in  much  of  the  area  between  Devils  River  and  San 
Felipe  Creek,  east  of  Del  Rio.  The  Georgetown  is  over- 
lain by  the  Del  Rio  clay,  which  outcrops  in  the  steep 
westward-facing  scarp  of  the  valley  of  the  San  Felipe 
Creek  east  of  Del  Rio.  The  Del  Rio  clay  is  overlain  by 
the  Buda  limestone,  which  outcrops  in  the  upland  south- 
east of  Del  Rio :  the  Buda  is  overlain  by  the  Eagle  Ford 
formation,  which  outcrops  still  further  to  the  east  and 
southeast,  and  the  Eagle  Ford  is  overlain  by  the  Austin 
chalk,  which  appears  at  the  surface  in  a  broad  area  in 
the  southeastern  part  of  Kinney  County. 

"  'The  existence  of  the  anticline  is  shown  by  the  ab- 
normal extension  toward  the  east  of  three  formations: 
the  Del  Rio  clay,  the  Buda  limestone,  and  the  Eagle  Ford 
formation." 

Further  Geological  Data  Needed 

Following  discussion  of  tests  which  have  shown  the 
thickness  of  the  Comanchean  in  this  region  to  be  2,235 
ft.,  the  writer  argues  that  the  anticline  is  probably  a 
reflection  of  the  structure  in  the  Pennsylvania  beds,  be- 
lieved to  lie  at  a  depth  of  from  2,100  to  2,700  ft.  In 
conclusion,  discussing  the  desirability  of  drilling  to 
depth,  he  declares: 

"The  justification  for  drilling  a  test  well  on  an  anti- 
cline fold  depends  in  a  large  measure  upon  its  size  and 
character,  compared  with  other  folds  in  the  same  region. 
Folds  that  are  eagerly  drilled  in  the  Mid-Continent 
region  might  not  be  thought  worth  considering  if  they 
were  in  Wyoming,  where  all  the  great  pools  have  been 
found  in  steep-sided  anticlines,  and  they  would  become 
even  less  promising  in  California.  On  the  other  hand, 
any  anticlinal  fold,  however  slight,  in  a  region  where 
the  beds  lie  flat,  may  be  promising,  and  this  particular 
fold,  which  is  more  evident  and  apparent  than  any  other 
known  fold  in  this  general  region,  undoubtedly  merits 
a  test  if  there  is  a  reasonable  chance  that  reservoir  beds 
and  oil-forming  beds  underlie  it  within  a  depth  that 
can  be  drilled." 

In  but  two  instances  has  the  Pennsylvanian  structure 
been  penetrated,  as  far  as  is  known,  in  the  area  dealt 
with  by  the  two  geological  reports  quoted. 

The  Gas  Ridge  Syndicate,  composed  of  Pittsburgh, 
Pa.,  capitalists,  a  few  weeks  ago  abandoned  a  dry  hole 
at  depth  of  3,800  ft.  phis,  and  pulled  casing,  in  the  Gas 
Ridge  field  of  Bexar  County,  The  formation  in  the  bot- 
tom of  this  hole  was  identified  by  J,  A.  Udden,  of  the 
State  Department  01  Economic  Geology,  as  Pennsyl- 
vanian or  older,    of  particular  interest  in  this  connec 

tion  was  the  fact  that  the  GfU9  Ridge  Syndic  air  well 
started  in  the  Austin  chalk  formation,  which  at  tins 
point  crops  out  on  the  surface-,  although  at  Somerset  It 
lies  1.400  ft.  below  the  surface.     Thu  Ridge 

well    in    reality  was   much  deepei    than   its 

Accurate  data  are  larking  upon  the  second  well,  which 
is  said  to  have  entered  the  Pennsylvania  structure  in  the 
vicinity  of  Del  Rio,  although  it  is  said  that  oil  was  dis- 
covered in  no  considerable  quantity. 


Crude-Oil  Output  Shows  Increase 

According  to  estimates  of  the  American  Petroleum 
Institute,  the  daily  average  gross  production  of  crude 
oil  in  the  United  States  for  the  week  ended  Aug.  26 
was  1,499,850  bbl.  as  compared  with  1,492,450  for  the 
preceding  week,  an  increase  of  7,400.  Following  are  esti- 
mates (in  bbl.)  of  the  daily  average  gross  production 
for  the  weeks  ended  Aug.  26,  Aug.  19,  1922,  and  Aug. 
27,  1921: 

, 1922 .  1921 

Aug.  26  Aug.  19  Difference  Aug.  27 

Okiahoma 399,800  400,500  Deo.  700  310,230 

Kansas 86,500  86.800  Deo.  300  98.200 

North  Texas 49,850  49,850                68,450 

CentralTezas 146,100  144,100  Inc.  2,000  107.720 

North  Louisiana  and  Arkansas       124,800  123,550  Inc.  1,250  126,300 

GulfCoast .       113,700  108.800  Inc.  4,900  102,700 

Eastern 122.000  121.500  Inc.  500  115.000 

Wyoming  and  Muni-ma                  82,100  82.350  Dec.  250  43,970 

California 375.000  375,000                 330.500 

Totals 1,499,850       1,492,450       Inc.     7,400       1,303,070 

In  Oklahoma  the  production  of  the  Osage  Nation  is 
shown  as  110,250  bbl.  against  112,150;  and  the  output 
of  the  Lyons-Quinn  pool  was  17,700,  against  16,600  bbl. 
The  Mexia  pool,  in  Central  Texas,  is  reported  at  62,500 
bbl.,  against  62,800;  Haynesville,  Northern  Louisiana, 
56,850,  against  55,450,  and  El  Dorado,  Ark.,  29,850, 
against  29,650.  In  the  Gulf  Coast  field,  West  Columbia 
is  reported  at  32,500  bbl.,  against  32,250,  and  Orange 
County  16,000,   against   16,700. 


Texas  the  Scene  of  Interesting 
New  Developments 

Recent  developments  in  Texas  have  been  of  great 
interest.  The  most  important  discovery  is  that  of  the 
Kosse  field,  Limestone  County,  where  the  Humphreys- 
Jones  well,  of  the  Humphreys  interests,  was  brought  in 
Aug.  17  making  5,000  bbl.  of  oil  from  3,700  ft.  This 
well  is  25  miles  south  of  the  nearest  production  in  the 
Mexia  field.  A  new  boom,  similar  to  that  of  Mexia,  is 
now  on. 

A  new  field  near  Eastland,  it  is  believed,  has  been 
opened  by  the  Hough  well  of  the  Car-De-Zone  Oil  Co., 
making  100  bbl.  of  oil  and  much  gas  from  3,550  ft.  The 
well  is  four  miles  southwest  of  Eastland  and  two  and 
one-half  miles  from  the  nearest  production. 

In  the  Laredo  district,  fifty  rigs  are  drilling  along 
thirty  miles  of  escarpment.  The  Border  Gas  Co.  will 
build  a  pipe  line  to  the  big  gas  well  of  the  Carolina- 
Texas  Co.  on  the  Barnsley  Ranch.  This  gas  company 
now  supplies  Laredo  with  gas  from  the  Jennings  field. 
The  Texas-Mexican  refinery  at  Laredo,  which  will  have 
a  capacity  of  1.000  bbl.  daily,  is  Hearing  completion. 

The  Somerset  field,  south  of  San  Antonio,  in  Bexar 
County,  has  been  extended  one  mile  west  by  recent 
drilling. 

Salt  water  has  appeared  in  the  Pioneer  field  of  East- 
land County.  The  deep  east  and  west  areas  are  the 
most  seriously  affected,  and  the  production  of  the  field 
has   fallen   to  less  than  9.0(10  bbl.  daily. 

In   the  Coastal   fields,  big   well-   have  l>een  completed 

itly  in  the  Hull,  Orange  and  West  Columbia  dome 

areas.      An    important    development    at    Humble    is   the 

fusion   of   the   field   one-half   mile   to    the   southwest 

by    the   completion   of   two   wells   al    2,100   ft.   in   the 

Humble  townsite.     An  oil  showing  Is  reported  in  the 

deep  test  of  the  Sun  Company  at  High  Island.  Galveston 
County.  A  more  extensive  drilling  campaign  is  ex- 
pected  "ii  this  salt  dome  soon. 
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Improving  the  Health  of 
Employees 

Health  Service  in  Industry.  By  W.  Irv- 
ing Clark.  The  Macmillan  Co.,  New 
York.  $2. 
Those  managers  and  superintendents 
whose  experience  has  been  varied  will 
admit  that,  whereas  unusual  facilities 
exist  for  the  efficient  control  of  me- 
chanical apparatus,  it  is  seldom  that 
systematic  preventive  and  remedial 
measures  are  in  vogue  to  insure  the  effi- 
cient working  of  the  human  machine.  A 
few  of  the  more  influential  mining  com- 
panies are  able,  by  reason  of  extensive 
operations  and  large  labor  forces,  to 
take  steps  to  ameliorate  conditions  aris- 
ing from  ill  health,  to  maintain  an  ade- 
quate medical  staff,  and  to  provide 
proper  surgical  facilities  for  those  in 
their  employ.  The  need  for  such  pro- 
visions in  the  mining  industry  is  em- 
phasized because  of  the  isolation  of 
operations  in  so  many  instances,  and 
the  danger  arising  in  consequence  of  a 
lack  of  skilled  attention.  During  recent 
years  more  and  more  attention  has  been 
paid  to  the  scientific  care  of  the  health 
of  industrial  workers,  the  failure  in  the 
past  having  arisen,  to  a  large  extent, 
because  physical  disability  was  realized 
only  when  it  was  obvious  to  the  un- 
trained eye.  The  result  was  that  a 
large  number  of  cases  of  illness,  which 
could  have  been  checked  easily  if  de- 
tected in  the  early  stages,  developed 
into  maladies  that  terminated  fatally  or 
caused  the  patient  many  years  of  un- 
necessary suffering. 

The  book  under  review,  written  by 
the  service  director  of  a  large  indus- 
trial concern  in  Massachusetts,  who  is 
also  lecturer  on  health  administration 
in  industry  at  the  Harvard  Medical 
School,  is  designed  to  give  to  those  hav- 
ing no  actual  experience  in  the  subject 
a  short  workable  plan  for  a  health  de- 
partment in  an  industrial  organization. 
The  author  presupposes  that  the  reader 
is  a  doctor  or  a  superintendent,  the 
result  being  that  the  text  should  be 
clear  to  either;  indeed,  most  of  it  is 
couched  in  non-technical  language — a 
fact  that  will  be  appreciated  by  the 
average  mining  engineer. 

After  a  preliminary  chapter  on  gen- 
eralizations, the  author  discusses  the 
medical  needs  of  a  small  community 
and  the  equipment  required.  In  the 
next  chapter,  emphasis  is  placed  on  the 
proper  functions  of  a  health  depart- 
ment, with  particular  reference  to  (1) 
the  physical  examination  of  all  appli- 
cants for  positions;  (2)  the  re-examina- 
tion of  all  employees  transferred  from 
one  department  to  another;  (3)  the 
periodic  examination  of  those  employed 
in  work  involving  a  menace  to  health 
(I  discard  the  term  "health  hazard")  ; 
(4)  the  periodic  examination  of  work- 
ers with  physical  defects  that  need  at- 
tention; (5)  the  placing  of  physically 
defective  workmen  at  non-injurious  oc- 


cupations; (6)  the  diagnosis  and,  when 
necessary,  the  treatment  of  those  apply- 
ing to  the  dispensary  for  medical  care. 

Such  control  of  physical  condition  on 
the  part  of  the  employer  may  seem  to 
be  in  the  nature  of  an  interference  with 
the  so-called  right  of  every  employee  to 
do  as  he  pleases;  but  times  are  chang- 
ing, and  it  is  being  recognized  that  the 
maintenance  of  a  high  standard  of 
health  among  manual  workers  is  essen- 
tial to  the  success  of  industry. 

In  subsequent  chapters  the  author 
discusses  dispensaries,  the  industrial 
physician  and  the  industrial  nurse,  and 
the  physical  examination.  Concluding 
sections  of  the  book  deal  with  the  sub- 
jects of  accidents  and  their  treatment, 
sickness,  sanitation,  and  special  prob- 
lems. 

To  those  who  have  the  planning  of 
medical  and  sanitation  work  in  a  min- 
ing camp  or  small  town,  as  well  as  to 
those  who  are  responsible  for  the 
health  and  efficiency  of  workmen  under 
their  control,  the  volume  will  be  found 
to  contain  much  that  is  essential  to  the 
successful  outcome  of  technical  and  in- 
dustrial endeavor.  A.  W.  Allen. 
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Material  Handling  Cyclopedia.     By  Roy 

V.   Wright  and   others.     New   York: 

Simmons-Boardman    Publishing    Co. 

Illustrated,  847  pp.  Price,  cloth,  $10. 
This  treatise  has  been  prepared  to  sup- 
ply a  need  for  definitions,  descriptions, 
illustrations,  applications,  and  methods 
of  operating  the  devices  and  equipment 
used  for  what  is  commonly  known  as 
the  handling  of  material.  It  is  divided 
into  three  main  sections:  the  definition 
section,  the  illustrated-text  section,  and 
the  catalog  section.  The  first  has  been 
subdivided  into  (1)  general  definitions 
and  (2)  electrical  definitions.  The  illus- 
trated-text section  deals  with  hoisting 
machinery,  conveyors  and  elevators, 
trackless  transportation,  and  industrial 
rail  transportation.  The  catalog  sec- 
tion contains  detailed  information  of 
specific  devices,  and  is  designed  to  sup- 
plement the  information  given  elsewhere 
and  to  assist  the  reader  in  the  selection 
of  the  proper  equipment. 

The  efficiency  of  mining  and  metal- 
lurgical operations  depends  to  a  large 
extent  on  the  economical  handling  of 
large  amounts  of  crude  ore  and  semi- 
finished and  finished  products.  The  vol- 
ume in  question  is  what  it  purports  to 
be — a  cyclopedia  on  the  subject,  which 
will  be  of  value  as  a  reference  book. 


Personnel  Records — The  University 
of  Chicago  Press,  Chicago,  has  issued 
a  128-page  book  of  representative  rec- 
ord and  report  forms  designed  to  give 
the  personnel  managers  of  industries 
ideas  which  will  help  them  to  determine 
policies  wisely  and  administer  them 
effectively.  It  includes  blank  forms  for 
the  employment  section,  for  the  train- 
ing section,  for  the  health  and  safety 
section,  for  the  research  and  planning 
section,  for  profit  sharing,  insurance, 
and  benefit  work,  and  satistical  forms 
for  managerial  use.  Copies  of  the 
handbook  may  be  obtained  from  the 
publishers  for  $1.75. 


Mine  Surveying— The  March  Bulletin 
of  the  Institution  of  Mining  and  Metal- 
lurgy, Cleveland  House,  225,  City  Road, 
London,  E.  C.  1,  contains  an  eighteen  - 
page  paper  on  "Methods  of  Measuring 
Horizontal  Angles  Involving  Steep  or 
Precipitous  Sighting."  Separates  of 
the  paper  may  be  obtained  for  Is.  each. 

Determination  of  Aluminum — "The 
Determination  of  Aluminum  by  the 
Phosphate  Method"  is  discussed  by 
J.  E.  Clennell  in  the  May  issue  of  the 
Mining  Magazine  (Salisbury  House, 
London  Wall,  London,  E.  C.  2;  price 
Is.  6d.)  Details  of  the  best  procedure 
are  outlined. 

Fire  Extinguishers — "Tests  of  Hand 
Extinguishers  on  Zinc-Dust  Fires"  is 
the  title  of  U.  S.  Bureau  of  Mines 
Reports  of  Investigations  No.  2,335, 
obtainable  gratis.  Foamite  Firefoam 
was  found  to  be  satisfactory  for  the 
purpose,  and  the  best  extinguisher 
tried. 

Precious  Stones — Bulletin  118  of  the 
U.  S.  National  Museum  is  a  handbook 
and  descriptive  catalogue  of  the  col- 
lections of  gems  and  precious  stones  in 
the  U.  S.  National  Museum.  It  is  a 
book  of  225  pages  and  may  be  ob- 
tained from  the  Superintendent  of 
Documents,  Washington,  D.  C,  for  50c. 
Besides  being  a  descriptive  catalog 
of  precious  stones,  close  to  a  hundred 
pages  are  devoted  to  the  cutting  of 
gem  stones,  gems  mentioned  in  the 
Bible,  mystical  properties  of  gems  and 
birthstones,  gem  and  mineral  names, 
industrial  uses  of  precious  stones,  tables 
for  the  identification  of  precious 
stones,  statistics  of  production,  and  a 
selected  bibliography.  In  short,  the 
book  is  exceedingly  interesting  and 
would  be  a  worth-while  addition  to  any 
library,  technical  or  otherwise. 

Philippine  Mineral  Resources — "The 
Mineral  Resources  of  the  Philippine 
Islands  for  the  Years  1919  and  1920," 
a  seventy-page  bulletin  issued  by  the 
Bureau  of  Science,  Manila,  P.  I.,  has 
recently  been  received.  Convenience  of 
inspection  would  be  enhanced  had  the 
pages  been  cut.  The  status  and  de- 
velopment of  mining-  in  the  islands 
during  the  two  years  covered  are  given 
in  some  detail,  and  there  is  a  special 
article  on  iron  smelting  The  principal 
Philippine  mineral  products,  in  the 
order  of  their  money  value  production, 
are:  gold,  salt,  stone,  coal,  sand  and 
gravel,  and  lime. 

Fumes  From  Explosives — All  of  th? 
available  information  heretofore  pub- 
lished on  mine  g;ises  and  fumes  from 
blasting  has  been  gathered  and  con- 
densed into  a  forty-three  page  mimeo- 
graphed artie'e,  "Fumes  Encountered 
in  Mining  Operations  and  Handling  of 
Explosives,"  by  J.  Barab.  Free  copies 
will  be  sent  so  long  as  the  supply  lasts, 
on  application  to  the  Hercules  Powder 
Co.,  Wilmington,  Del. 
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Recent  Patents 


.Metallurgy  of  Vanadium — No.  1,415,- 
028.  Alphonse  Gildemeister,  Paris, 
France.  Vanadium  ores  containing 
V:05  are  exposed  to  the  action  of  dry 
chlorine  in  the  presence  of  a  reducing 
agent,  at  a  temperature  above  the  boil- 
ing point  of  vanadyl  trichloride,  but 
not  above  400  deg.  C.  The  vanadyl 
chloride  distills  alone  and  is  subse- 
quently collected. 

Electrolytic  Slime  Treatment — No. 
1.415,526.  Masumi  Chikashige  and 
Denzo  Uno,  Kyoto,  Japan.  Electro- 
lytic slimes  are  fused  with  a  collector 
of  the  precious  metals  and  an  alkali- 
metal  flux,  and  the  non-metallic  ele- 
ments of  the  sulphur  group  and  the 
_.  precious  metals  are 
—  '[>J\  recovered  from  the 
fusion  products. 

Jig— No.  1,415,428. 
John  R.  Combs,  Tipton 
Ford,  Mo.  A  jig  for 
concentrating  ores,  of 
the  type  shown  in  the 
accompanying  illus- 
tration. 

Electromagnetic  Concentrator — W.  C. 
Hall,  Butte,  Mont.  Ground  ore  is  passed 
through  an  intensified  magnetic  flux 
established  between  the  pole  of  an 
electro-magnet  and  a  movable  magnetic 
conductive  member.  Molecular  cur- 
rents flowing  in  one  drection  are  there- 
by produced  in  the  mineral  particles, 
and  the  particles  adhere  to  the  movable 
member. 

Slag  Cleaning— No.  1,416,262.  P.  P. 
Butler  and  H.  H.  Stout,  Douglas,  Ariz., 
assignors  of  fifty-five  one-hundredths 
to  Phelps  Dodge  Corporation.  Copper- 
bearing  slag  is  fused  with  an  ore  suit- 
able for  washing  out  the  contained 
copper,  in  a  reverberatory  furnace  at  a 
superheated  degree  of  temperature. 

Zinc     Ore     Briquet— No.      1,416,084. 

D.  B.  Jones,  Chicago.  A  briquet  com- 
posed of  zinc  ore,  a  reducing  agent,  and 
a  binder   of  bauxite. 

Flotation  Machine— No.  1,415,314. 
H.  C.  Colbura  and  E.  A.  Colburn,  Den- 


Fume  Precipitation— No.  1,413,993. 
S.  H.  Rhodes,  Riverside,  Cal.,  assignor 
to  International  Precipitation  Co.,  Los 
Angeles.  Suspended  particles  are  sep- 
arated from  gases  by  distributing  car- 
bon smoke  into  the  gases  and  then  sub- 
jecting  the  gases  to  the  action  of  an 
electrical  field  in  such  a  manner  as  to 
precipitate  the  smoke  together  with  the 
other   suspended   material. 

Gold  Pan  —  No. 
1,419,405.  E.  O.  C. 
Ord,  Berkeley,  Cal. 
A  miner's  gold  pan 
with  a  rib  across 
the  bottom  as 
shown  in  the  illus- 
tration. 

Granulating  Slag— No.  1,416,069. 
Wilhelm  Schumacher,  Osnabruck,  Ger- 
many. The  patent  covers  a  method  of 
obtaining  dry  granulated  slag.  As  the 
slag  comes  from  the  furnace,  sufficient 
water  is  discharged  into  the  launder 
to  granulate  it.  The  water  and  granu- 
lated slag  flow  from  the  launder  on  to 
a  short  conveyor  through  which  the 
water  falls,  the  granulated  slag  being 
still  sufficiently  hot  to  vaporize  any  re- 
maining absorbed  water,  so  that  the 
slag,  as  discharged  by  the  conveyor, 
is  dry. 

Flotation  Reagent— No.  1,412,215. 
D.  W.  Patterson,  Douglaston,  N.  Y., 
and  H.  L.  Woolfenden,  Denver.  The 
agent  proposed  is  a  small  amount  of 
the  gummy  frothing  agent  contained  in 
"black  liquor." 

Ball  Mill— No.  1,413,644.  F.  O.  Wil- 
liamson, Chicago.  A  ball  mill  with 
wedge-shaped      discharge      plates      in- 


\\\r    Colburn 
ion  <v   Engineering  Co.,  Denver, 

A  flotation  machine  of  the  design  shown 

in  the  Illustration. 


creasing  in  extent,  both  radially  and 
axially  relative  to  the  barrel,  in  a  direc- 
tion opposite  to  the  direction  of  rota- 
tion of  the  mill. 

Potash  and  Borax  Extraction — No?. 
1,416,208-4-6.  E.  P.  Stevenson,  Cam- 
bridge, Mass.,  assignor  to  General  Bond 
*  Share  Co.,  Boston.  Potash  and  borax 
ire  eparated  from  Searles  Lake  brine 
by  chilling,  with  various  subsequent 
iits.  In  Patent  No.  1,415,206, 
llii>  brine  is  treated  with  carbon  dioxide 
to  precipitate  sodium  bicarbonate, 
which  is  Altered  off  and  subsequently 
d(  i  "in| ,i 

Recovery      of      Sulphur      (Jasos — No 

i :.     M.   F.   Coolbaogh,   Golden, 

Col.  Gases  containing  sulphur  com 
pound  're  passed  over  a  metal  oxide 
at  a  temperature  sufficiently  high  to 
form  a  sulphate.  The  sulphate  is  lion 
to  a  sufficient  temperature  to 
liberate  sulphur  dioxide  and  trioxide. 


Crushing  Matte— No.  1,413,116.  J. 
H.  Hickey,  Bozeman,  Mont.  Liquid 
matte  is  granulated  by  blowing  air 
against  a  descending  stream  of  the 
matte,  the  particles  then  immediately 
passing  to  the  crushing  machine  for 
further  disintegration. 

Lead-Zinc  Ore  Treatment — No.  1,415,- 
796.  Niels  C.  Christensen,  Salt  Lake 
City,  Utah.  The  ground  lead-zinc  sul- 
phide ore  is  treated  with  hot  concen- 
trated sulphuric  acid,  which  dissolves 
the  zinc  as  sulphate.  The  solution  is 
separated,  and  cooled,  which  precipi- 
tates the  zinc  sulphate.  The  residue  is 
treated  with  a  hot  concentrated  chloride 
solution  containing  acid,  which  dis- 
solves the  lead  and  silver  as  chlorides. 
The  solution  is  separated  and  the  silver 
and  lead  are  precipitated.  Patent  No. 
1,415,797  covers  a  part  of  the  same 
process  as  applied  to  straight  zinc  ores. 

Ball-Mill  Trunnion— No.  1,412,390. 
C.  A.  Duncan  and  Alfred  Nelson,  Wal- 
lace, Idaho.  The 
discharge  trunnion 
of  a  ball  mill  is 
fitted  with  a  hel- 
ical spiral  sus- 
pended so  that 
there  is  the  desired 
amount  of  space  left  between  the  outer 
rim  of  the  helix  and  the  inner  periphery 
of  the  trunnion. 

Lead  Ore  Reduction  —  Canadian 
patent  No.  222,077.  G.  F.  Greenwood, 
Georgeville,  Quebec,  Canada.  A  process 
of  reducing  lead  sulphide  ores  to  the 
metal.  The  ore  is  first  roasted  by 
drawing  air  through  a  layer  of  the 
ore,  or  by  other  means,  and  then  the 
lead  oxide  is  reduced  to  the  metallic 
state  by  treatment  with  carbon  and 
heat  in  the  absence  of  air.  The  carbon 
monoxide  thus  formed  is  burned  to  sup- 
ply heat  for  the  reducing  operation. 
Patent  No.  222,078  covers  the  applica- 
tion of  substantially  the  same  idea  to 
other  ores. 

Mine-Skip  Loader— No.  1,415,181. 
C.  L.  Lawton,  Hancock,  Mich.  The 
patent  covers  mechanism  to  tilt  a  skip 
upward  for  loading  from  a  chute,  by 
means  of  a  pair  of  auxiliary  rails  which 
engage  the  upper  wheels  of  the  skip. 

Tuyere  for  Coal  Firing — No.  1,415,- 
910.  R.  A.  Wagstaff,  Salt  Lake  City, 
Utah,  assignor  to  American  Smelting 
&  Refining  Co.,  New  York.  A  design  of 
tuyere  and  cap  for  the  introduction  of 
pulverized  coal    into  blast  furn.i 


Furnace  No,  1,415,183.  Joel  Lund, 
Ban  Francisco.  Means  for  charging  and 
discharging,  and  tiring,  a  furnace  of  the 
design    shown    in    the    illustration. 
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Engineers  Will  Investigate  Muscle 

Shoals  Power  Project 
Executive  Board  of  American  Engineer- 
ing   Council    Passes    Resolution    to 

Learn  the  Truth 
The  organized  engineers  of  the 
country  will  attempt  to  solve  the 
problems  of  Muscle  Shoals.  Through 
the  Executive  Board  of  the  American 
Engineering  Council  at  its  closing  ses- 
sion in  Boston,  Friday,  Sept.  8,  the 
Federated  American  Engineering  So- 
cieties adopted  a  resolution  authorizing 
the  appointment  of  a  committee  of  lead- 
ing engineers  to  study  thoroughly  every 
phase  of  the  Muscle  Shoals  problem  in 
order  to  clear  away  what  was  described 
as  "a  hopeless  muddle"  which  might 
lead  to  grave  national  disadvantage. 
In  a  spirited  speech  supporting  the  reso- 
lution, Philip  N.  Moore  denounced  the 
proposal  of  Henry  Ford,  citing  figures 
tending  to  show  that  acceptance  of  this 
proposal  by  the  Government  would  be 
unwise. 

Stating  what  he  called  the  elements 
of  the  proposition  and  declaring  that 
"committees  of  Congress  have  obscured 
the  situation,"  Mr.  Moore  said  that: 

"Enthusiastic  politicians,  hopeful 
idealists,  bargain-demanding  farmers, 
and  success-hunting  manufacturers  ask 
the  expenditure  of  great  sums  of  public 
money,  in  order  that  it  may  be  leased 
to  a  private  individual  for  100  years, 
upon  terms  which,  as  estimated  by  a 
distinguished  civilian  engineer,  if 
charged  with  4  per  cent  compound  in- 
terest, and  the  rental  payments  credited 
by  same  will  at  expiration  have  cost 
the  government  $1,278,000,000  more 
than  the  receipts  from  the  lessor. 

"The  elements  of  this  enterprise 
have  never  been  laid  clearly  before  the 
public  by  a  body  of  competent  en- 
gineers who  could  be  universally 
recognized  as  having  no  interest  other 
than  the  truth." 

The  president  of  the  Federated 
American  Engineering  Societies,  Dean 
Mortimer  E.  Cooley  of  the  University 
of  Michigan,  was  directed  "to  appoint 
a  committee  of  disinterested,  dis- 
tinguished and  skillful  engineers,  to  be 
selected  by  a  special  committee  of  the 
Executive  Board,  and  approved  by  the 
Committee  on  Procedure,  for  the  pur- 
pose of  making  a  thorough  study  of  the 
assembled  facts  regarding  the  Muscle 
Shoals  proposition,  this  committee  to 
serve  without  compensation." 

The  Muscle  Shoals  resolution  pro- 
vides that  the  committee  of  engineers 
chosen  to  make  the  study  "shall  sub- 
mit to  the  Committee  on  Procedure, 
and  subsequently  to  the  Executive 
Board,  an  outline  of  the  scope  of  the 
investigation  proposed." 


The  resolution,  which  gets  underway 
one  of  the  biggest  volunteer  enterprises 
ever  undertaken  by  American  engineers, 
declares  that  the  results  of  this  study 
will  constitute  "a  service  of  great  and 
possibly  determinative  value  to  the 
nation"  in  the  settlement  of  the  con- 
troversy over  Muscle  Shoals. 

Calvert  Townley,  of  New  York,  vice- 
president  of  the  Westinghouse  Electric 
&  Manufacturing  Co.  and  past  presi- 
dent of  the  A.I.E.E.,  is  chairman  of 
the  Committee  on  Procedure,  which  has 
finally  approved  the  personnel  of  the 
committee  of  engineers  chosen  to  make 
the  Muscle  Shoals  inquiry.  Other 
members  of  the  committee  are  Dean 
Dexter  S.  Kimball  of  Cornell  Uni- 
versity, president  of  the  A.S.M.E.; 
J.  Parke  Channing,  of  New  York; 
W.  E.  Rolfe,  St.  Louis;  W.  W.  Varney, 
Baltimore;  H.  E.  Howe,  Washington. 
President  Cooley  stated  that  enough 
effort  will  be  made  to  place  at  the  dis- 
posal of  the  nation  the  services  of 
America's  best  engineering  ability. 


Three  Shifts  Advisable  in 
Practically  All  Industries 

Federated  American  Engineering  Soci- 
eties Reports  on  Work  Periods 

"The  tendency  throughout  the  world 
is  toward  the  abolition  of  the  twelve- 
hour  shift,"  declares  the  report  of 
the  Committee  on  Work  Periods  of  the 
American  Engineering  Council  of  the 
Federated  American  Engineering  So- 
cieties, which  was  adopted  after  a  long 
discussion  by  the  Executive  Board  of 
the  Council  in  Boston,  Friday,  Sept.  8. 
The  report,  in  effect,  finds  that  the  two- 
shift  day  of  twelve  hours  each  is  not  an 
economic  necessity  in  American  in- 
dustry. 

"In  almost  every  continuous  indus- 
try," says  the  report,  "there  are  plants 
which  are  operating  on  an  eight-hour 
shift  basis  in  competition  with  twelve- 
hour  shift  plants."  It  is  also  shown 
that  in  practically  every  major  con- 
tinuous industry  plants  which  have 
changed  from  twelve  hours  to  eight 
hours  have  increased  the  quantity  of 
production  per  man  up  to  as  much  as 
twenty-five  per  cent.  In  a  few  cases, 
the  report  states,  the  increase  has  been 
much  higher.  In  the  steel  and  iron  in- 
dustry, which  is  made  the  subject  of  a 
special  report,  it  was  found  that  "the 
change  from  the  twelve  to  the  eight- 
hour  day  has  secured  results  sufficient 
to  compensate  in  whole  or  in  part  for 
the  extra  cost." 

Other  advantages  of  the  eight-hour 
day  in  the  steel  and  iron  industry  are 
described  as  increased  efficiency,  better 


morale,  elimination  of  the  "floating 
gang,"  which  is  maintained  to  give 
twelve-hour  men  a  day  off  a  week,  and 
greater  prestige  of  the  industry  with 
the  public. 

Prof.  Samuel  McCune  Lindsay,  of 
Columbia  University,  representing  the 
Cabot  Fund  of  Boston,  officially  styled 
the  report  as  embodying  the  results  of 
"the  most  important  investigation  of 
any  industrial  situation  ever  under- 
taken in  this  country." 

One  part  of  the  report,  that  by  Brad- 
ley Stoughton  on  the  iron  and  steel 
industry,  finds  that  the  eight-hour  day 
makes  better  men  physically  and  men- 
tally, attracts  a  better  class  of  men  to 
the  industry,  improves  conduct  of  op- 
eration, makes  operation  more  uniform, 
betters  the  quality  of  product,  uses  less 
fuel,  involves  less  waste  and  less  re- 
pairs to  equipment,  and  lengthens  the 
life  of  apparatus.  These  advantages, 
the  Stoughton  report  says,  are  bound 
up  in  "increased  efficiency  manifested 
in  increased  production  per  man  per 
hour  and  per  machine  per  day." 

The  eight-hour  day,  it  is  declared, 
produces  better  morale  among  workers, 
resulting  in  less  absence  and  tardi- 
ness, less  shirking  and  better  disci- 
pline, which  results  from  "better  spirit 
of  the  men  and  the  greater  pressure 
which  foremen  can  and  will  exert  be- 
cause they  do  not  have  to  hold  back  out 
of  sympathy  for  tired  men." 

According  to  the  Stoughton  report, 
there  are  altogether  about  150,000  wage 
earners  in  the  entire  steel  industry  on 
twelve-hour  shifts.  The  report  makes 
recommendations  for  successful  and 
economic  change  from  the  two-shift 
operation. 


Origin  of  Petroleum  Discussed 
at  Chemical  Society  Meeting 

Two  papers  on  the  origin  of  petroleum 
were  presented  at  the  sixty-fourth 
meeting  of  the  American  Chemical 
Society  at  Pittsburgh  on  Sept.  6.  One, 
by  R.  E.  Somers,  discussed  "The  Origin, 
Migration,  and  Accumulation  of  Oil  and 
Gas,"  and  the  other,  by  Reinhardt 
Thiessen,  "The  Probable  Mother  Sub- 
stance of  Petroleum."  According  to 
Mr.  Somers,  the  inorganic  theories'  of 
origin,  such  as  that  of  Mendeleef, 
are  geologically  impossible  for  large 
amounts  of  oil  and  gas,  the  organic 
theories  better  accounting  for  the  com- 
mercial pools.  The  effects  of  geologic 
alteration  continue  beyond  the  first 
formation  of  oil  and  gas,  and,  according 
to  White's  laws,  lighter  fractions  are 
added  with  increasing  pressure  and 
longer  time.  Geologically  older  oil» 
are  lighter  in  weight. 
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MEN  YOU  SHOULD 
KNOW  ABOUT 


Edwin  E.  Chase  is  in  Butte,  Mont,  on 
professional  business. 

R.  C.  Warriner,  of  New  York,  is  visit- 
ing Cobalt  and  Kirkland  Lake,  Ont. 

C.  M.  Weld,  of  Weld  &  Liddell,  has 
returned  to  New  York  from  Montana. 

A.  A.  Mackay  is  in  Atlin,  B.  C,  mak- 
ing an  examination  of  the  Engineer 
mine. 

Robert  March  is  in  Ely,  Nev.,  to  take 
charge  of  the  Consolidated  Copper 
mines. 

H.  B.  Wills,  president  of  the  Vipond, 
has  been  making  an  inspection  of  the 
property. 

I.  D.  Daimpre,  who  has  spent  the  last 
several  months  in  northern  Manitoba,  is 
visiting  Cobalt. 

Dr.  Kuno  B.  Heberlein  has  returned 
to  New  York  after  a  six  months'  busi- 
ness trip  through  Europe. 

W.  C.  Mendenhall,  of  the  Geological 
Survey's  Land  Classification  Board,  has 
returned  from  an  extended  trip  through- 
out the  West. 

C.   E.  Dobbin  and  A.  H.  Redfield,  of 

the  U.  S.  Geological  Survey,  have  re- 
turned to  Washington  from  field  work 
on  the  graphite  deposits  of  Alabama. 

Louis  S.  Cates,  general  manager  of 
the  Utah  Copper  Co.,  recently  visited 
Ray  and  Jerome,  Ariz.  At  Jerome  he 
attended  a  meeting  of  the  Hull  Copper 
Co. 

(',.  E.  Harrison,  district  superintend- 
ent at  Crystal  Falls,  Mich.,  for  the 
McKinney  Steel  Co.,  was  a  recent  vis- 
itor on  the  Mesabi  and  Vermilion 
ranges. 

Harry  Pickands,  a  member  of  the 
firm  of  Pickands  Mather  &  Co.,  is  mak- 
ing a  tour  of  inspection  of  the  com- 
pany's properties  on  the  Lake  Superior 
iron  ranges. 

Dr.    Walter    Harvey    Weed,    of    New 

York,  has  been  engaged  by  mining  in- 
terests   in   the    West    Shiningtree    gold 
area   of  Ontario   to  make   a   geological 
•  on  claims  in  that  field. 

i  .  I'.  Bon  id  ■■  b<  i  attached  to  the 
Bureau  of  Mines  station  at  Berkeley, 
Cal.,  has  been  called  to  Washington 
temporarily  to  assist  F.  It.  Tough,  the 
new  chief  petroleum  technoli 

R.  A.  F.  Penrose,  Jr.,  arrived  in  New 
York  on  the  "S.  S.  Homeric"  on  Sept.  7, 
on   his   return  from   Brussels   where   hi' 

tmded  the  International  Geological 
Congress,  which,  he  says,  was  a  great 
success  in  every  v 

8     Livingston    Mather,     Bcretary   of 
the  Cleveland-Cliffs  Iron  Co.,  has  com- 
pleted a  business  trip  to  the  iron  i 
in    Minnesota  relative   to   the   prop) 
of  his  company.     From   Minnesota,  he 
left   for  the  iron  ranges  in  Michigan. 


The  appointment  of  Arthur  W.  Am- 
brose as  assistant  director  of  the  U.  S. 
Bureau  of  Mines,  to  give  special  atten- 
tion to  the  petroleum  industry,  as  an- 
nounced last  week,  calls  attention  to 
the  rapid  increase  in  importance  of  the 
Bureau's  petroleum  work.  The  petro- 
leum   division    was    established     as    a 


A.  W.  Ambrose 

separate  entity  within  the  Bureau  on 
July  1,  1914.  At  that  time,  its  appro- 
priations and  its  personnel  were  small, 
as  compared  with  the  other  divisions  of 
the  Bureau.  The  petroleum  work  has 
increased  in   importance  until   now  the 


nologist,  two  years  ago,  he  was  super- 
intendent of  the  petroleum  experiment 
station  at  Bartlesville,  Okla.  F.  J. 
Bailey,  who,  as  assistant  to  the  director, 
will  take  over  a  portion  of  the  duties 
formerly  assigned  to  the  assistant  direc- 
tor, is  a  graduate  of  Middlebury  Col- 
lege, Vt.,  and  a  graduate  in  law  from 
George  Washington  University.  He  has 
been  with  the  Bureau  of  Mines  since  its 
organization  in  1910.  As  assistant  to 
the  director  he  has  already  had  charge 
of  a  large  part  of  the  work,  including 
the  Mine  Safety  Service. 

Joseph  Clendenin,  sales  manager  of 
Guggenheim  Bros.;  R.  L.  Agassiz,  pres- 
ident of  the  Calumet  &  Hecla  Mining 
Co.,  and  Edward  Mosehauer,  of  the 
United  Metals  Selling  Co.,  sailed  for 
Europe  on  Sept.  9  in  connection  with 
affairs  of  the  Copper  Export  Associa- 
tion. 

Andrew  P.  Mayberry,  of  Salt  Lake 
City,  has  been  retained  as  consulting 
engineer  for  the  Eureka  Mining  & 
Smelting  Co.  of  Eureka,  Nev.  Mr.  May- 
berry  plans  to  spend  a  week  or  ten  days 
each  month  in  Eureka,  supervising  de- 
velopment work,  especially  in  relation 
to  the  reduction  of  mining  costs. 

L.  E.  Hanley,  of  Wallace,  Idaho,  has 
been  advanced  to  the  position  of  gen- 
eral superintendent  of  the  Hecla  mine 
and  mill.  Mr.  Hanley  has  been  in  charge 
of  the  main  office,  and  purchasing  agent 
for  the  company.  He  is  a  graduate 
mining  engineer  and  metallurgist  and 
has  been  connected  with  the  company 
for  nineteen  years. 

Mining  and  metallurgical  engineers 
visiting  New  York  City  last  week  in- 
cluded: F.  G.  Lasier,  of  Detroit,  Mich.; 
F.  W.  Foote,  of  Boston,  Mass.;  E.  O. 
Daue,  of  Philadelphia,  Pa.;  M.  F.  Say  re, 
of  Schenectady,  N.  Y.;  and  Stuart  B. 
Marshall,  of  Washington,  D.  C. 


Obituary 


F.  J.  / 

petroleum    division    disburses    more    of 

the  Bureau's  funds  than  does  any  other 

Mr.  Ambrose  comes  originally 

from  Lodi,  Calif.  Hie  technical  education 

'nnc<i   nt    Stanford    Uni 

■  i   lied  his  mining  engineer's 

I 'nor    to   his    employment   by 

i    Mines  in  1917  he  was  in 

ce  "I  tha  Dntch  Shell  and  other 

petroleum  companies.     Just  prior  to  his 

appointment    at   chief   petroleum   tech- 


Dr.  G.  H.  Cox.  geologist  for  the 
Josey  Oil  Co.,  of  Okmulgee,  Okla..  was 
killed  in  an  automobile  accident  on  the 
night  of  August  19.  Dr.  Cox  was 
graduated  from  the  Northwestern 
University  in  19(15  with  the  degree  of 
Bachelor  of  Arts.  He  took  post-grad- 
uate work  nt  the  University  of  Wis- 
consin and  received  the  degree  of 
Ph.D.  there  in  1911.     He  also  received 

the  degree  of  K.M.  from  the  Missouri 
School  of  Mines  and  Metallurgy.  He 
was  a  member  of  the  honorary  frater- 
nities  Sigma  I'm  and  Tau  Beta  Pi. 
I)r.    Con    was    professor   of   geology   and 

mineralogy  a<   the  Missouri  School  of 

Mines  anil  Metallurgy  from  1909  to 
1920.  He  was  well  known  in  the  min- 
ing profession,  having  published  a 
number   of   geological   papers,      He   was 

the    senior    author    of    "Field     Methods 

in  Petroleum   Geology,"  by  Cox,  Dake 

and    Muilenl.eri-.    a    standard     text     on 

ibjet  I 
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Leading  Events 


MINING  COMPANIES  in  Utah,  Arizona  and  other 
western  states  have  voluntairly  increased  wages. 
This  is  the  logical  consequence  of  the  shortage  of  com- 
petent labor  that  has  existed  since  the  resumption  of 
production  by  the  copper-mining  companies  six  months 
ago. 

The  Russo-Asiatic  Corporation  has  made  an  agree- 
ment with  Krassin  under  terms  of  which  mining  in 
the  Urals  and  Siberia  will  be  resumed. 

The  O'Brien  mill  and  headframe  at  Cobalt,  Ont.,  have 
been  destroyed  by  fire. 


Iron  ore  shipments  from  Lake  Superior  points  exceed 
those  of  a  year  ago  by  a  wide  margin. 

The  Utah  Copper  Co.  is  reported  to  have  made  9-cent 
metal  in  June. 

New  interests  have  acquired  options  on  the  Middle 
Mines  group  on  the  Comstock  Lode  in  Nevada.  Imme- 
diate development  is  planned. 

The  Granby  Consolidated  Mining,  Smelting  &  Power 
Co.  will  increase  its  copper  output. 

A  new  departure  is  the  establishment  of  a  clearing 
house  for  prospectors  in  Spokane,  Wash. 


Wages  Increased  10  Per  Cent 
at  Globe,  Ariz. 

Serious     Shortage    of     Miners     Forces 

Action — Scale  Now  Back  to 

War  Maximum 

Operating  executives  of  mining  com- 
panies in  the  Globe-Miami  district  of 
Arizona  have  agreed  on  a  voluntary 
increase  in  wages  of  10  per  cent.  This 
was  agreed  upon  at  a  conference  of 
mine  managers. 

There  are  at  present  between  3,500 
and  4,000  men  employed  in  the  district. 
The  larger  properties  are  the  Inspira- 
tion, Miami,  Old  Dominion,  and  Arizona 
Commercial  Mining  Co.  The  present 
scale  is  $4  per  day  for  muckers  and 
$4.50  per  day  for  miners  and  semi- 
skilled workers.  Under  the  new  rate 
common  labor  and  miners  will  be  paid 
$4.40  and  $4.95  per  day  respectively. 
The  new  scale  puts  wages  back  to 
virtually  the  high  level  of  the  war 
period,  this  latest  advance  represent- 
ing an  increase  of  $1.95  and  $1.40  per 
day  above  the  1913  rate. 

There  has  been  an  alarming  increase 
in  the  number  of  mining  workers  leav- 
ing the  copper  camps  for  the  oil  fields 
of  the  mid-west  and  Montana,  for  the 
harvest  fields  and  for  industrial  centers. 
The  automobile  factories  of  Michigan 
and  vicinity  have  drawn  thousands  from 
the  Lake  copper  country,  there  being 
today  fewer  than  5,000  in  the  whole 
district,  against  normal  forces  of  13,- 
000.  The  wage  increase  is  expected  to 
be  of  some  help  in  obtaining  adequate 
force"?. 


On  Oct.  1  the  Calumet  &  Arizona 
Mining  Co.  and  its  subsidiary,  the  New 
Cornelia  Copper  Co.,  will  increase 
wages  of  their  1,500  employees  in  Ari- 
zona 10  per  cent. 

This  is  in  line  with  the  policy  of  all 


the  mines  in  the  state  of  Arizona.  As 
one  mining  executive  says:  "This  is  not 
because  the  metal  market  and  earnings 
of  mining  companies  warrant  the  in- 
crease, but  because  conditions  make  it 
necessary."  There  has  been  an  alarm- 
ing increase  in  the  number  of  mining 
workers  who  have  sought  other  fields  of 
endeavor  in  the  last  year.  Many  who 
left  the  camps  when  the  mines  were 
forced  to  suspend  operations  in  April  a 
year  ago  have  not  returned.  The  oil 
industry,  the  farms,  and  the  automobile 
factories,  have  taken  thousands  of  min- 
ing workmen  from  the  copper  camps. 

Clearing  House  for  Prospectors 

Established  at  Spokane — 

Scheme  Is  Novel 

An  association  known  as  the  Interna- 
tional Association  for  Mineral  Develop- 
ment has  recently  been  organized  in 
Spokane,  Wash.  The  purpose  of  the 
organization  is  to  promote  interest  in 
the  mineral  resources  of  the  northwest- 
ern United  States  and  western  Canada 
and  to  act  as  a  clearing  house  between 
the  prospectors  and  mining  capital 
seeking  investment.  Worthy  prospects 
and  mines  for  sale  are  to  be  listed  by 
the  association  and  provision  is  made 
in  the  by-laws  to  employ  competent 
technical  advice  in  assembling  authentic 
data  in  detail  on  all  properties  proposed 
for  sale.  The  organization  may  also 
grubstake  prospectors  to  develop  pros- 
pects, and  to  prospect  likely  areas,  and 
representatives  are  appointed  in  many 
cities  to  present  listings  of  the  associa- 
tion. Since  its  recent  organization  over 
200  names  have  been  put  on  the  rolls  of 
the  organization. 

Rowland  King,  of  C.  M.  Fassett, 
Inc.,  metallurgists,  is  president,  F.  M. 
Handy,  formerly  professor  of  geology 
of  Washington  State  College  is  vice- 
president,  and  A.  R.  Moore  is  secretary. 


Russo-Asiatic  Corporation  Comes 

to  Terms  with  Krassin 

Agreement  Involves  German  Financial 

Interests  Instead  of  American — 

Terms  Are  Favorable 

An  agreement  by  which  the  Russo- 
Asiatic  Corporation  obtains  a  ninety- 
nine  year  lease  on  vast  mining  proper- 
ties in  the  Russian  Urals  and  Siberia 
was  signed  in  Berlin  on  Sept.  9  by 
Leslie  Urquhart,  head  of  the  corpora- 
tion, and  Leonid  Krassin,  Soviet  Min- . 
ister  of  Trade  and  Commerce,  according 
to  a  special  dispatch  to  the  New  York 
World  dated  Sept.  10.  All  the  old  mines 
operated  by  the  company  are  included. 

The  contract  provides  that  the  corpor- 
ation's title  to  the  property  becomes 
absolute  if  in  the  future  the  Russian 
Government  decides  to  recognize  pri- 
vate property  rights. 

This  is  the  first  separate  agreement 
of  a  British  firm  with  Moscow  following 
failure  of  the  Genoa  and  The  Hague 
Conferences.  It  is  expected  more  will 
follow,  but  it  is  significant  that  Ur- 
quhart is  associated  with  the  German 
Krupps  in  the  deal. 

The  corporation  built  up  vast  mining 
properties  in  the  Urals  with  the  back- 
ing of  British  and  American  financiers. 
It  turned  the  nomad  population  into 
mine  workers,  and  all  through  the 
Bolshevist  regime  kept  in  touch  with 
them,  even  feeding  them  at  times. 

It  was  these  workers  who  made  the 
signing  of  the  agreement  possible. 
Urquhart  had  been  negotiating  with 
the  Russian  Government  several  times 
during  the  year,  but  they  were  not 
able  to  agree  on  terms  until  the  Ural 
laborers  petitioned  the  Government  to 
allow  resumption  at  the  mines. 

Under  the  agreement  the  company 
gets  full  control  of  the  railroad  and  the 
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mines.  The  only  condition  is  that  Rus- 
sian labor  laws  must  be  observed  in 
hiring  and  discharging  workers.  There 
is  no  local  Soviet  in  this  mining  empire, 
and  the  company  will  practically  rule 
its  workers  and  the  wandering  tribes  of 
the  district  as  well. 

Most  of  the  technical  experts  who 
will  be  employed  to  reopen  the  mines 
will  be  Americans,  chiefly  because 
Herbert  Hoover  was  for  a  long  time 
connected  with  the  development  of  the 
mines.  But  American  financial  inter- 
ests will  be  replaced  by  the  Krupps  and 
the  German  bankers  Mendelssohn  &  Co. 

According  to  the  report  the  conces- 
sion permits  the  reopening  of  mines 
which  produce  70  per  cent  of  Russia's 
copper,  all  her  zinc  and  lead  and  over 
20  per  cent  of  the  gold.  Coal  and  iron 
mines,  iron  and  steel  works,  300  miles 
of  railroad  and  2,500,000  acres  of  land 
are  included  in  the  deal.  Over  45,000 
workers,  supporting  250,000  persons, 
will  be  employed. 


West  Australian  Gold  Output 

Bu  Cable  from  Reuters  to 
"Engineering    and    Mining    Journal- Press" 

London,  Sept.  8 — The  gold  output  in 
Western  Australia  for  August  was 
49,689   ounces. 


Fire  Destroys  O'Brien  Mill  at 
Cobalt,  Ont.— Loss  $250,000 

On  Sept.  4  at  Cobalt,  Ont.,  the 
O'Brien  mill  and  headframe  were  com- 
pletely destroyed  by  fire,  with  an  esti- 
mated loss  of  $250,000.  One  hundred 
men  were  thrown  out  of  work.  The  fire 
started  in  an  electric  concentrate  drier, 
and,  as  it  was  Labor  Day,  there  was 
practically  no  one  on  the  property.  It 
has  not  been  announced  whether  the 
mill  will  be  rebuilt  or  the  ore  treated  in 
customs  mills.  It  is  believed  that  any 
of  the  operating  plants  would  make 
reasonable  terms  for  milling  tin 
O'Brien  ore. 


Opportunities  for  Canada's 
Mineral  Products  Abroad 

Dr.  Charles  C.  Camsell,  Canadian 
Deputy  Minister  of  Mines,  who  is  at 
present  in  England  endeavoring  to  open 
up  new  markets  for  Canadian  mineral 
products,  states  that  his  visit  has-  con- 
vinced him  that  Canada  can  replace  in 
Europe  the  markets  closed  to  her  in  the 
by  the  revised  tariff.  It 
will,  however,  require  organization  on 
the  part  of  mineral  producers  and  co- 
operation by  the  purchasers.  He  has 
ascertained  what  European  purchasers 
want,  how  they  want  it,  and  what  they 
are  prepared  to  pay  for  it,  the  principal 
minerals  in  requisition  being  graphite, 
mica,  feldspar,  and  talc,  though  tar 
sands  and  bentonite  clay  have  also  been 
considered.  If  small  Canadian  pro- 
ducers will  get  together  and  make  u  . 
of  this  information  they  will  l>. 
by  the  bnp<  ial  Mineral  H 
Bureau  in  London.  I  ir  < 'im  -II  investi- 
gated the  German  process  of  In- 
low-grade  coal,  but  floes  not  CO] 
practicable    for   Canadian    coal. 


Lake  Superior  Shipments  of  Iron 
Ore  Greatly  Exceed  Last  Season's 

Iron  ore  shipments  from  the  head  of 
the  Great  Lakes  in  August  reached  a 
total  of  9,015,982  tons,  bringing  the 
season's  total  up  to  26,309,871  tons, 
which  is  far  above  the  total  for  the 
same  month  and  season  of  last  year, 
when  shipments  for  August  totaled 
4,329,158  and  the  season  totaled  14,748,- 
072.  If  the  present  rate  of  shipments 
continues,  the  estimated  tonnage  of 
45,000,000  will  be  exceeded.  Every  indi- 
cation tends  to  show  that  this  rate  of 
shipment  will  continue. 


Phelps  Dodge  Company  Com- 
mences Lease  on  Perth 
Amboy  Refinery 

Arrangements  are  being  completed 
whereby  on  Oct.  1  the  Phelps  Dodge 
Corporation  commences  the  use  of  the 
Perth  Amboy  refinery  of  the  American 
Smelting  &  Refining  Co.  The  Smelting 
Co.  is  to  conduct  the  operations,  al- 
though the  plant  is  being  leased  for  a 
term  of  years  to  Phelps  Dodge. 

With  the  P.  D.  copper  will  go  that 
of  the  Calumet  &  Arizona  Mining  Co. 
which  markets  through  the  P.  D.  agency 
and  which  had  been  shipping  for  years 
to  the  Nichols  Copper  Co.  at  its  Laurel 
Hill  refinery.  The  Perth  Amboy  plant, 
which  is  also  equipped  to  smelt  and 
refine  other  metals,  is  to  continue  its 
other  operations  as  heretofore. 

Through  the  new  business  arrange- 
ments the  Smelting  company  is  assured 
of  steady  income  from  a  plant  which 
had  suffered  from  the  excess  of  refining 
capacity  in  the  country. 


Tom  Reed  Sampling  Mill  Should 

Stimulate  Mining  at 

Oatman,  Ariz. 

The  sampling  mill  of  the  Tom  Reed 
Gold  Mines  Co.  at  Oatman,  Ariz.,  is 
being  installed  on  foundations  that  have 
been  in  place  for  weeks  past.  Oper- 
ation of  the  plant  is  expected  to  start  a 
score  of  small  mines  of  the  district, 
with  the  facilities  offered  for  disposal 
of  small  batches  of  ore.  On  the  Tom 
Reed  500-ft.  level,  near  the  Telluride 
line,  a  body  of  ore  is  reported  to  have 
been  CUt  unexpectedly,  of  which  several 
feet   is  high  grade. 

The  Gold  Dust  company  will  ship  to 
the  Tom  Reed  sampler  from  a  large 
body  exposed  on  the  300  level.  The 
Telluride  is  deepening  its  main  shaft 
■  '■'hi  ft.,  to  leach  ore  already  developed 
in  a  winze.  Operations  have  been  re- 
umed  on  the  Black  Range,  which  is  to 
red  through  the  adjoining  Nellie. 


Czechoslovak  Iron  Prices  Reduced 


London,      Sept.      8  —  Reports      from 
state  that  Czechoslovakia!)  iron 

produce]    .   In  ordet  to  bring  their  prices 
i ti t . >    line    with    foreign    quotations,    are 

irice    "f  \;u descriptions 

..f  iron  by  thirty  to  one  hundred  crowns 
per  hundred  kilograms. 


Braden  Is  Producing  10,000,000 

Lb.  of  Copper  Monthly 

in  Chile 

The  Braden  Copper  Mines  Co.  is 
now  treating  about  10,000  tons  of  ore 
daily  for  a  monthly  production  approxi- 
mating 10,000,000  lb.  of  copper  at  its 
South  American  mines.  The  cost,  in- 
cluding depreciation  and  depletion,  is 
estimated  at  Sic.  a  pound. 

Including  the  proceeds  from  sale  of 
securities  and  earnings  put  back  into 
the  property  there  has  been  spent  on 
Eraden  to  date  upwards  of  $40,000,000. 
Its  early  progress  was  somewhat  re- 
tarded through  lack  of  vision  of  the 
managers,  who  failed  to  foresee  the  ulti- 
mate size  of  the  property.  Hence  the 
expansion  of  an  original  2,000-ton  plant 
to  10,000-ton,  which  has  been  costly 
and  also  slow  work.  It  is  now  planned, 
at  the  cost  of  about  $1,500,000,  to  en- 
large further  the  mill  capacity  to  about 
15,000   tons  of   ore   daily. 


Private   Enterprise  Will   Develop 
Mineral  Deposits  in  Nether- 
lands-India 

A  telegram  to  Reuters  from  Batavia 
dated  Aug.  17  states  that  the  Govern- 
ment of  Netherlands-India  appears  to 
have  decided  to  abandon  the  principle 
of  the  working  of  mineral  deposits  by 
the  state,  preferring  to  leave  the  ex- 
ploitation to  private  initiative.  It  is 
stated  that  the  important  deposits  of 
iron  ore  recently  investigated  by  an 
official  commission  sent  by  the  govern- 
ment to  the  Celebes  will  be  worked  by 
private  capitalists,  the  project  of  the 
enterprise  being  conducted  by  the  state 
having  been  abandoned.  The  same  will 
be  the  case  with  regard  to  the  various 
deposits  of  tin  and  gold,  and  petroleum 
wells  presumably  will  come  under  the 
same   policy. 


Success  Oreshoot  Developed 
for  200  Ft. 

The  new  oreshoot  first  entered  a  few 
months  ago  at  the  Success  mine  in  the 
Coeur  d'Alene  district  of  Idaho  has 
now  been  proved  for  length  of  200  ft. 
Drifting  continues  to  the  west  in  the 
same  high-grade  lead-silver  ore  with 
varying  quantities  of  zinc,  and  there 
are  no  indications  that  the  end  of  the 
shoot  is  being  approached.  This  dis- 
covery was  made  on  the  700-ft.  or  main- 
tunnel  level  in  a  large  block  of  ground 
that    had    been    classed    as    without    DOS 

sible  mineral  value,  ami  is  the  result  of 

following  a   stringer   of  ore   in    the   sta 

Hon  wall  thai  was  hardly  half  an  inch 
thick.      The    ore   has   been    crosscut    in 

only  one  place  where  it  was  '27  ft.  wide. 
Preparation  is  now  being  made  to  open 
up  Stopes,   and   this  will   be   followed  by 

unwatering  the  shaft  down  to  the  nest 

level,  160  II     below,  from  which  a  cross 

tilt  will  he  run  to  the  new  orebody.  This 

i    to  add   many 

r  profitable  life  to  the  Success 

mine,  which  had  a  doubtful  future  prior 
to  this  discovery.  The  company  has  a 
mill  of  250-ton  capacity. 
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Michigan  Copper  Mining  Com- 
panies Expect  to  Pay  High 
for  Coal— May  Be  Short 

Coal  receipts  in  the  Lake  Superior 
copper  country  during  August  were 
only  19,562  tons  as  compared  with 
96,502  tons  in  August  a  year  ago  and 
46,812  tons  in  July  this  year.  The  fuel 
situation  continues  a  serious  one  for  the 
mines  so  far  as  winter  operations  are 
concerned,  and  one  or  two  producers  are 
very  low  on  stocks  even  for  present 
operations.  Ordinarily  the  mines  stock 
heavily  with  coal,  some  of  them  a  year 
in  advance,  but  they  will  be  fortunate 
this  year  if  receipts  are  sufficient  to 
prevent  a  shutdown  part  of  the  winter. 
There  is  still  hope  that  enough  coal  will 
be  received  during  the  remaining  two 
months  of  navigation  to  enable  the 
mines  to  operate  until  April  1,  when 
coal  can  again  be  received  by  boat.  It 
is  expected,  however,  that  abnormal 
prices  will  have  to  be  paid. 


All  Nations  property  is  reported  to 
have  been  proved  at  6  to  14  per  cent 
of  wolfram,  and  the  lode  traced  for 
950  ft.,  while  an  average  value  through- 
out of  the  block  to  be  operated  from 
the  new  tunnel  is  expected  of  over  2 
per  cent  wolfram. 


Colorado  Mines  Use  More  Power 

The  latest  income  statement  of  the 
Colorado  Power  Co.,  whose  business  is 
derived  chiefly  from  the  metal  mining 
districts  of  the  state,  shows  a  decided 
increase  over  like  periods  of  last  year. 
The  report  says:  "There  is  indisputable 
evidence  in  earnings  that  the  state  has 
made  the  turn  from  its  period  of  busi- 
ness depression  and  while  we  still  are 
below  the  peak,  prospects  for  better 
earnings  in  every  line  were  never  bet- 
ter. Increased  demand  for  power  in  the 
mining  districts  is  notable  and  en- 
couraging, not  only  to  this  utility,  but 
because  of  the  stimulating  effect  of  a 
mining  revival. 

Tungsten  Mining  Companies  in 
Tasmania  Combine 

With  a  view  to  joint  working  on  an 
economic  basis,  shareholders  of  five  com- 
panies and  three  syndicates  operating 
mainly  for  wolfram  ores  in  the  Moina 
district,  southwest  from  Sheffield,  north- 
western Tasmania,  have  formed  one 
large  company  of  500,000  shares  of  £1 
each,  according  to  Reuter's  correspond- 
ent in  Melbourne.  Under  the  plan,  which 
has  been  adopted  by  meetings  of  all  the 
companies  held  recently  in  Melbourne, 
the  consideration  of  the  transfer  of 
assets  (with  existing  liabilities)  will 
be  fully  paid  shares  and  cash,  as  follow: 
South  All  Nations,  90,000  shares  and 
£24,000;  All  Nations,  30,000  shares  and 
£9,000;  North  Iris  Main  Reefing,  48,000 
shares  and  £9,600;  North  Iris,  12,000 
shares  and  £6,000;  Cannon  G.M.  Co., 
5,000  shares  and  £4,000;  East  All  Na- 
tions, 2,000  shares  and  £2,000;  Lawson 
and  Riley,  £4,000.  The  companies  thus 
will  receive  189,000  fully  paid  £1  shares 
and  £59,600  in  cash,  but  the  latter  will 
be  paid  only  out  of  metal  produced  by 
the  amalgamated  concern,  at  the  rate 
of  25  per  cent  of  production,  and,  in  the 
interim,  will  carry  6  per  cent  interest. 
It  is  intended  to  put  in  a  tunnel 
frem  Lawson  and  Riley's  section,  and 
erect  a  complete  plant  in  the  most 
convenient  position.     Ore  on  the  South 


Wages  Advance  in  Michigan 
Iron  Ranges 

The  mining  companies  on  the  Michi- 
gan iron  ranges  have  advanced  wages 
approximately  10  per  cent.  This  came 
after  the  steel  companies  had  made  ad- 
vances at  the  steel  centers  in  the  east 
and  middle  west.  Labor  is  not  plentiful 
in  the  Lake  Superior  country,  being 
quite  scarce  in  the  copper  district,  and 
it  was  thought  advisable  to  make  the 
advance  in  order  to  hold  the  men.  Many 
have  removed  to  industrial  centers,  but 
it  is  thought  that  some  will  return 
when  the  automobile  business  slackens 
during  the  winter  months. 


Tonopah  Mining  Co.  Plans  Active 

Development  of  Cripple  Creek 

Property  Recently  Acquired 

Mining  men  of  the  Cripple  Creek 
district  in  Colorado  are  encouraged  by 
the  entrance  of  the  Tonopah  Mining 
Co.,  which  has  recently  taken  over  the 
Ajax  properties  and  will  operate  them 
under  the  name  of  the  Tonopah-Ajax 
Mining  Co.  The  property  includes  33 
acres  on  Battle  Mountain  adjoined  on 
one  side  by  the  Portland  and  on  the 
other  by  the  Granite  holdings.  There 
is  a  three  compartment  shaft  2,000  ft. 
deep  and  fourteen  miles  of  workings 
from  the  main  shaft.  It  is  said  that 
the  new  management  plans  extensive 
development  from  present  levels  and, 
ultimately,  to  sink  to  greater  depth. 
The  Tonopah  company  recently  com- 
menced operations  in  Clear  Creek 
County  and  for  several  years  past 
has  been  operating  a  gold  dredge  in 
Summit  County. 


News  from  Washington 

By  PAUL  WOOTON 
Special  Correspondent 

Mine  Products  Form  Important  Part  of  Panama 

Canal  Traffic 

West-Bound  Traffic  Exceeds  Pacific-to- Atlantic  by  One-Third 

—Statistics  for  First  Half  of  1922  Show 

Increased  Volume  of  Traffic 


AN  ANALYSIS  of  the  traffic  through 
.  the  Panama  Canal  for  the  first  six 
months  of  1922  shows  the  Atlantic- 
to-Pacific  traffic  to  have  been  greater 
by  approximately  one-third  than  the 
Pacific-to-Atlantic  movement.  The 
greater  amount  of  tonnage  moving 
from  the  Atlantic  to  the  Pacific  is  due 
to  the  fact  that  many  of  the  vessels 
going  through  the  Canal  under  load 
for  Australasia  and  the  Orient  find  it 
more  to  their  advantage  to  return  by 
way  of  the  Suez  Canal,  that  route  af- 
fording a  better  opportunity  to  secure 
a  return  cargo  than  does  the  trip  back 
across  the  Pacific.  In  the  earlier  years 
of  Canal  traffic  the  Pacific-to-Atlantic 
tonnage  was  the  greater,  according  to 
Panama  Canal  statisticians.  The  con- 
siderable reduction  in  that  movement 
is  attributed  to  the  marked  decline  in 
tonnage  originating  in  South  America 
and  the  Far  East.  On  the  other  hand, 
tonnage  from  the  west  coast  of  the 
United  States,  Canada,  Central  Amer- 
ica and  Mexico  has  increased  decidedly. 
The  figures  for  the  mineral  commodi- 
ties moving  east-bound  through  the 
Canal  during  the  first  six  months  of 
1922  are  as  follows:  Nitrate,  275,419 
tons,  a  decrease  of  more  than  100,000 
tons  from  the  movement  during  the 
first  six  months  of  1921;  ores,  108,987 
tons,  an  increase  from  65,638  tons  for 
the  corresponding  period  of  1921;  met- 
als, 101,005  tons,  an  increase  from 
76,605  tons  in  1921;  oils,  175,632  tons, 
an  increase  from  127,961  tons  in  1921. 
The  west-bound  movement  of  min- 
eral   commodities    through    the    Canal 


during  the  first  six  months  of  1922, 
with  comparisons  for  the  correspond- 
ing period  of  1921,  follows:  Crude  oil, 
270,165  tons,  a  decrease  from  684,177 
tons  for  1921;  coal  and  coke,  235,188 
tons,  a  decrease  from  370,160  tons  for 
1921;  metals,  110,479  tons,  an  increase 
from  32,645  for  1921;  sulphur,  63,048 
tons,  a  decrease  from  71,014  tons  for 
1921. 

The  movement  of  metals  from  the 
Pacific  to  the  Atlantic  is  made  up 
largely  of  copper,  lead  and  tin,  with 
some  movement  of  zinc,  iron,  and  anti- 
mony. While  the  bulk  of  the  copper 
movement  is  from  the  west  coast  of 
South  America,  more  than  one-third 
of  the  tonnage  came  from  the  west 
coast  of  the  United  States.  The  west 
coast  of  Canada  contributed  impor- 
tantly to  the  movement.  Australia 
contributes  the  largest  amount  of  the 
lead  tonnage,  with  the  west  coast  of 
the  United  States  a  close  second  and 
the  west  coast  of  Canada  following. 

The  ore  movement,  in  order  of  vol- 
ume of  tonnage,  is  as  follows:  Copper, 
iron,  tin,  gold  and  silver,  antimony, 
chrome,  lead,  zinc,  magnesite,  manga- 
nese, tungsten.  More  than  90  per  cent 
of  the  copper  ore  during  the  full  fiscal 
year  of  1922  originated  on  the  west 
coast  of  South  America.  The  west 
coast  of  the  United  States  and  the 
west  coast  of  Canada  supplied  the  re- 
mainder. All  of  the  iron  ore  tonnage 
originated  on  the  west  coast  of  South 
America.  The  chrome  came  entirely 
from  Australasia  and  the  antimony 
from  the  Far  East. 
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Gold  Reverts  to  Foreign  Countries 
Through  Purchase  of  Securities 

United  States  Does   Share  in   Rehabil- 
itation of  World  by  Foreign  Financing 

That  the  United  States  is  doing  its 
share  toward  the  maintenance  of  the 
gold  standard  and  the  rehabilitation  of 
the  world  by  purchasing  foreign  secur- 
ities and  extending  credits  was  con- 
tended by  E.  R.  Crissinger,  the  Comp- 
troller of  the  Currency,  in  an  address 
before  the  Indiana  Bankers'  Associa- 
tion at  Indianapolis  on  Sept.  13.  An 
extract  from  his  remarks,  follows: 

"A  year  ago,  two  years  ago,  we  were 
all  agTeed  that  the  gold  standard  could 
not  be  maintained  in  the  world  if  all 
the  gold  were  to  come  to  America. 
From  1915  on,  it  had  been  persistently 
flowing  to  us  from  every  land  and  every 
quarter.  At  first  we  had  received  it 
with  satisfaction  and  gratification,  as 
evidence  of  our  increasing  wealth  and 
abounding  properity.  There  came  a 
time  when  we  realized  that  if  too  much 
of  it  came  to  us,  if  the  gold  standard 
were  to  be  broken  down  in  the  world, 
the  gold  itself  would  be  of  mighty  little 
value  to  us.  We  began  to  be  told  that 
we  must  take  credits,  securities,  bonds, 
stocks,  rather  than  gold;  and  before 
long  we  realized  that  this  was  true.  We 
began  first  to  take  the  bonds  of  the 
allied  nations;  then  to  buy  the  secur- 
ities that  stood  for  their  industries  and 
enterprises,  which  came  seeking  from  us 
that  same  financial  support  which  the 
Old  World  had  given  to  us  in  our  nine- 
teenth century  epoch  of  rapid  develop- 
ment. 

"I  read  the  other  day  that  thus  far 
this  year  the  sales  of  foreign  securities 
in  the  United  States  had  averaged 
something  like  twenty  million  dollars 
every  week.  I  don't  know  how  accurate 
the  figures  are,  for  I  have  no  better 
access  to  the  details  than  the  rest  of 
you  have.  I  do  know  that  day  by  day, 
week  by  week,  month  by  month,  we  have 
all  seen  the  financial  advertising 
through  which  American  investors  have 
been  offered  the  securities  of  almost 
all  the  countries  under  the  sun.  Only 
the  other  day,  one  hundred  and  eighty- 
five  million  dollars  of  bonds  of  the 
Republic  of  Argentine  were  authorized 
to  be  sold  in  this  country.  We  have 
taken  the  securities  of  the  City  of  Rio 
de  Janeiro  and  the  Republic  of  Brazil; 
we  have  bought  the  securities  of  the 
East  India  Company  of  Holland,  of  the 
Royal  Dutch  Oil  Corporation,  of  the 
if  France,  the  government  of 
China,  the  governments,  the  provinces, 
the  peoples,  the  incorporated  companies 
of  the  whole  world. 

"Are  WC  doing  our  share  toward  the 
rehabilitation  of  the  world?  I  under- 
take to  lay  that  when  American  in- 
vestors buy  two  hundred  million  dollars 
of   South   American   government   secur- 

:'  securities  which  >■ 
would  have  been  placed  in  Eun 
are  literally  and  actually  releasing  that 
amoutr  md  financial 

to  sen  d    '■  ■  ot  Europe 

Europe  in  the  las'  .  by  way 

of  financing  itself,  has  been  selling  oil 
its  holdings  of  securities  throughout 
the  world.  We  have  been  taking  them; 
and  to  that  extent  have  been  lifting 
from  Europe  the  burden  of  financing 
the  world. 


Bureau  of  Mines  Seeks  New  Uses 
for  Tellurium 

Byproduct  of  Copper  Refineries  Is  In 
Small  Demand 

The  finding  of  new  uses  for  the  min- 
eral tellurium  would  render  marketable 
a  byproduct  of  which  the  copper  refin- 
eries of  the  country  can  produce  125,000 
lb.  annually,  but  for  which  there  is  little 
present  demand,  states  the  United 
States  Bureau  of  Mines.  Although  the 
mineral  possesses  various  rather  re- 
markable characteristics,  present  uses 
are  so  limited  that  the  demand  is  sup- 
plied by  a  few  hundred  pounds  per  year. 
Tellurium  is  a  silver  white  solid  with 
metallic  luster,  the  crystalline  form  be- 
ing very  brittle  and  easily  powdered.  It 
melts  at  452  deg.  C.  The  chemistry  of 
tellurium  is  similar  to  that  of  sulphur. 
From  its  chemical  nature,  tellurium  is 
now  known  to  be  a  non-metallic  ele- 
ment, belonging  to  the  sulphur-oxygen 
group.  Tellurium  is  most  popularly 
known  through  its  occurrence  in  gold 
ores.  Most  gold  and  silver  ores  and 
particularly  copper  ores  contain  tellu- 
rium. In  the  course  of  smelting  and 
refining  these  ores,  tellurium  is  found 
in  concentrated  form  in  the  flue  dust  of 
smelters,  electrolytic  slimes,  and  in  the 
fumes  and  slags  resulting  from  cupella- 
tion.  The  whole  commercial  supply  of 
the  element  is  obtained  as  a  byproduct 
from  copper  ores.  Pyrite  and  sulphur 
used  in  the  manufacture  of  sulphuric 
acid,    also   contain    tellurium    as    it    is 


found  in  the  flue  dust  and  acid  sludge. 
Efforts  have  been  made  by  Gover- 
ment  agencies  in  co-operation  with  cop- 
per refiners  to  discover  new  uses  for 
tellurium,  but  no  important  results  have 
been  reported.  It  has  been  used  in  a 
small  way  in  high-resistance  and  other 
alloys,  in  organic  dyes,  for  staining  sil- 
ver, in  medicine,  and  as  a  reagent  in 
chemical  laboratories.  As  a  coloring 
agent  in  glass  or  porcelain,  blue,  brown, 
and  red  colors  may  be  produced  by  tel- 
lurium, some  of  the  best  ceramics  being 
colored  in  this  way.  Tellurium  dis- 
solved in  sodium  sulphide  solution  is 
used  in  toning  baths  for  photographic 
prints.  Tellurium  dioxide  at  red  heat  is 
a  powerful  oxidizing  agent  decomposing 
completely  even  lumps  of  steel  or  metal 
alloys.  Its  chemical  similarity  to  sul- 
phur suggests  many  possible  uses.  It 
might  be  used,  for  instance,  as  telluride 
in  coloring  lithopone  and  the  extension 
of  the  use  of  tellurium  might  well  be 
studied  in  connection  with  the  iron  and 
steel  industry. 


Three  More  War  Minerals 
Awards  Made 

Subject  to  the  approval  of  the  Secre- 
tary of  the  Interior,  the  War  Minerals 
Relief  Commissioner  has  recommended 
the  following  awards:  Dennison,  Adler 
and  Beatty,  Cushman,  Ark.,  $7,585.43 
(additional)  ;  E.  N.  Fessier.  Stockton, 
Calif.,  $2,238.20;  Alexander  Egenes, 
Greenwood,  Calif.,  $2,174.62. 


News  by  Mining  Districts 


London  Letter 

Reports  Indicate  Improved  Position  for 

Cam  &  Motor — New  South  African 

Gold  Strikes  Still  Uncertain 

By  W.  A.  Doman 

London,  Sept.  1 — Since  the  reorgan- 
ization of  the  treatment  plant  at  the 
Cam  &  Motor  mine  (Rhodesia)  pros- 
pects have  improved  and  according  to 
the  brief  cablegram  from  the  property 
the  ore  reserve  position  is  stronger 
than  was  at  one  time  expected.  At 
June  30,  1921,  the  reserves  were  calcu- 
lated at  600,000  tons  of  an  average 
gold  content  of  38.21  s.  At  June  30 
last  the  estimate  was  680,000  tons  with 
gold  valued  at  39.9  s.  As  in  the  mean- 
time 168,700  tons  was  milled,  the  new 
ore  brought  into  sight  was  248,700  tons. 
The  message  being  brief  it.  is  not  made 
i  lear  whether  any  alteration  has  taken 

'i  the  stoping  width,  and 
quently  it  is  impossible  to  dctrii  line 
whether  the  whole  of  the  addition  men- 
tioned above  is  really  "new."  In  any 
matters  little,  seeing  that  the 
gold  value  is  1.69s.  higher.  Here  again 
is  an  uncertain  factor,  as  it  is  not 
whether  the  standard  or  the 
market  price  of  gold  is  given.  This 
point,    perhaps,   is   of   more   Intl 

i]    profession   than   to  share- 
Trie  ore  reserves  value  at  .lime 
30  last  enables  a  comparison  U>  be  made 
With  the  working  results  for  the  quarter 


ended  the  same  date.  I  give  the  figures 
in  a  manner  rather  different  from  that 
taken  by  the  management,  though  the 
outcome  is  naturally  identical.  During 
the  three  months  44,200  tons  of  ore 
were  milled  for  a  yield  of  16,264  oz.  of 
gold,  or  7.35  dwt.,  equal  at  85s.  to 
31.23s.  per  ton.  The  output  report 
cannot  be  expected  to  give  full  details, 
so  that  it  is  impossible  to  tell  whether 
a  lower  than  average  grade  of  rock  was 
treated,  or  whether  extraction  was  low. 
The  figure  of  31.23s.  per  ton,  it  will 
be  noted,  compares  with  39.9s.  for  the 
whole  of  the  reserves.  The  mine  yield 
was  £68,972,  and  after  deducting  royalty 
to  the  B.  S.  A.  Company  (£4,208),  and 
adding  sundry  revenue,  the  total  for 
the  quarter  was  £64,926.  Working  costs, 
including  i'T.lS'J  on  development  re- 
demption, were  £59,513,  having  a  work- 
ing profit  of  £5,413.  Into  the  revenue 
was  taken   premium  £6,000, 

and  a   gold   n  £9,169,   raising 

the  profit   reported  for  the  quarter  to 

£20,582.  The  total  expended  on  de- 
velopment was  £18,799,  a  sum  of  £6,617 

being  laid  out  on  capital  account,  in 
addition  to  the  amount  redeem 

development  embraced  2.04.'i  ft.  the 
average  per   foot  was  £6.7. 

Further  information  has  come  to  hand 

Concerning    the    recently    reported    gold 

•  ry     near     Rechuanaland.       There 

is  a  good  deal  of  wild  talk,  such  as.  for 

Instance,  reef  extending   for  a  distance 
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of  170  miles.  Apparently,  the  people 
mainly  interested  are  saying  little,  the 
object  of  their  silence  being  presumably 
to  get  more  definite  information  first. 
Assays  are  mentioned  from  7  dwt.  to  8 
oz.  to  the  ton,  the  lower  estimates  hav- 
ing reference  to  government  ground. 
Some  of  the  farms  containing  the  form- 
ation are  said  to  belong  to  great  land- 
owning companies  who  prefer  to  leave 
the  song-making  until  a  later  date. 


Johannesburg  Letter 

Production     Figures     for     July — South 

African  Institute  Members  Visit 

Dam  Construction  Project 

By  John   Watson 

Johannesburg,  Aug.  8. — The  leading 
gold-mining  groups  have  just  pub- 
lished their  returns  for  the  month  of 
July,  from  which  we  cull  the  follow- 
ing: 

Tons  Value    Estimated 

Crushed  Recovered      Profit 

Govt.  G.  M.  Areas.  141.000  £283,025  £153,899 

NewModder 108.000  224,074  127,933 

ModderB 62.000  155,929  86,945 

Brakpan 64,500  110.537  *75,6I1 

Crown  Mines  214,000  282,356  67,690 

City  Deep 88,500  173,639  66,712 

ModderDeep 43,200  106.827  66,257 

Van  Ryn  Deep . ...  55,000  120,865  63.000 
Randfontein 

Central 133,500  189,616  45,025 

Springs  Mines   . ..  41,400  80,975  35,071 

Geduld 46,300  75,853  30,118 

Robinson  Deep ... .  68,400       30,084 

Consld.  Main  Reef  52,100  91,162  23,781 

•The  Brakpan  figure  for  profit  includes 
£30,330"  value  of   gold   from  strike   cleanup. 

On  the  Crocodile  River,  at  Harte- 
beestepoort,  about  24  miles  west  of 
Pretoria,  a  great  engineering  enter- 
prise is  now  under  way.  This  is  the 
formation  of  a  huge  dam,  which  event- 
ually should  form  a  lake  having  an 
?rea  of  about  40  square  miles.  It  is 
one  of  the  Union  government  schemes 
to  find  employment  for  white  labor, 
and  at  present  about  1,400  white  men 
are  employed  on  the  construction  of  a 
huge  curved  concrete  wall,  in  the 
Magalies  Hills;  a  similar  number  are 
also  employed  in  forming  two  canals, 
which  will  irrigate  the  eastern  and 
western  slopes  of  the  valley.  The 
works  were  visited  on  Aug.  3  by  about 
70  members  (and  friends)  of  the  South 
African  Insitute  of  Engineers,  includ- 
ing the  president,  J.  W.  Kirkland.  The 
distance  from  Johannesburg  is  about 
•60  miles  and  20  motor  cars  were  used 
to  convey  the  above  party.  An  area 
of  30,000  acres  will  eventually  be  put 
under  irrigation.  The  work  is  being 
carried  out  under  the  control  of  A.  D. 
Lewis,  M.I.C.E.  Director  of  Irrigation, 
and  J.  L.  Hill,  chief  engineer  of  con- 
struction with  the  assistance  of  a  staff 
of  eight  other  engineers.  The  members 
of  the  Institute  were  impressed  with 
the  project  and  with  the  organization 
of  the  work. 

E.  Kumst,  a  well-known  geologist 
and  prospector,  who  has  been  explor- 
ing the  West  Rand  reefs  for  many 
years,  has  now  pegged  over  4,000 
claims  on  the  townlands  of  Krugers- 
dorp  and  on  Hill's  Waterval.  A  reef 
there,  known  as  the  Government  Reef, 
is  said  to  assay  8  dwt.  over  about  6 
feet. 


QUEENSLAND 

Sardine     Tin     Mine     Thrives — Copper 
Mining  Almost  Dead 

By  Our  Special  Correspondent. 

Brisbane — The  now  famous  Sardine 
tin  mine,  in  the  Kangaroo  Hills  field, 
is  continuing  its  profitable  career,  with 
the  prospect  of  even  better  things 
for  the  future  as  further  depth  is 
reached.  The  rising  tin  market,  also, 
is  of  course  still  further  helping  the 
company  owning  the  mine.  During 
the  past  half  year,  although  quite  one- 
quarter  of  the  ore  raised  came  from 
purely  development  work,  the  708  tons 
of  ore  treated  gave  a  return  of  181 
tons  of  black  tin,  the  extraction  thus 
giving  an  average  of  26  per  cent.  In 
the  six  months  before,  160  tons  of  tin 
was  obtained  from  489  tons  of  ore.  In 
the  short  term  of  the  company's 
existence — two  and  a  half  years — it 
has,  notwithstanding  the  very  low 
price  of  tin  in  that  period,  paid  divi- 
dends amounting  to  £28,000  on  a  paid- 
up  capital  of  £30,000.  A  contract  has 
now  been  let  to  extend  the  tunnel  that 
forms  the  main  part  of  the  working 
another  200  ft.,  and  this  extension  is 
expected  to  intersect  several  forma- 
tions showing  on  the  surface. 

Several  other  tin  mines  in  the  same 
locality  as  the  Sardine  are  developing 
well,  and  are  promising  increased  out- 
puts with  a  rising  tin  market.  The 
latest  addition  to  these  mines  is  the 
Canary,  which  was  discovered  towards 
the  end  of  last  year.  It  is  located  21 
miles  away  from  the  Sardine,  on  quite 
a  distinct  lode.  The  outcrop  was  15 
ft.  in  length,  and  at  a  depth  of  32  ft. 
an  average  of  38  per  cent  ore  was 
obtained  over  that  length.  Later  re- 
coveries gave  an  average  of  nearly  39 
per  cent  of  black  tin,  and  quite  recent 
crushings  have  had  equally  good  re- 
sults. 

ONTARIO 

Beaver  Vein  May   Be  Explored— Dome 
Produced    $352,774    in    August 

Cobalt — It  is  understood  that  a  deal 
for  the  control  of  the  Beaver  is  being 
negotiated  by  the  Coniagas.  The  Beaver 
discovered  a  large  vein  at  1,200  ft., 
which  is  below  the  lower  diabase- 
Keewatin  contact.  The  company  did  not 
have  sufficient  funds  to  prospect  the 
possibilities  thoroughly.  The  property 
has  been  closed  for  the  last  two  years. 

Kirkland  Lake — It  is  reported  that  no 
further  financing  is  necessary  for  the 
Argonaut.  Over  $750,000  has  been 
spent  on  the  property  to  date.  Funds 
are  available  to  complete  the  mill. 

Porcupine — Sinking  the  Vipond  shaft 
to  1,000  ft.  has  been  delayed  on  account 
of  heavy  flow  of  water  at  900  ft.  Sink- 
ing will  be  resumed  as  soon  as  heavier 
pumps  are  installed. 

The  Dome  company's  August  recov- 
ery was  $352,774  from  35,000  tons,  an 
average  of  $10.08  a  ton.  This  com- 
pares with  $335,254  in  July  and 
$351,531  in  June. 

Davidson  has  been  financed  to  the 
extent  of  $900,000,  and  work  will  be 
resumed    immediately.    The    first   work 


will  be  the  sinking  of  a  1,000-ft.  shaft 
and  plans  will  be  made  for  mill  con- 
struction. 

Skead  Township — The  shareholders  of 
the  Skead  Gold  Mines  on  Sept.  7,  ap- 
proved the  agreement  to  give  an  option 
to  interests  represented  by  A.  D.  Miles 
on  six  claims  with  a  total  area  of  240 
acres,  on  which  high  gold  assays  are 
stated  to  have  been  obtained.  If  the 
option  is  exercised  a  payment  of 
$250,000  must  be  made  in  six  months. 
British  capital  is  stated  to  be  largely 
interested. 

BRITISH  COLUMBIA 

Granby    Expects    to    Increase    Rate    of 

Output  and  to  Decrese  Cost  to 

8c.  Per  Pound  of  Copper 

Alice  Arm — An  18-in.  vein  carrying 
native  silver  and  silver  sulphides  has 
been  struck  in  the  Baldy  tunnel,  at 
the  Esperanza  mine.  This  is  the  third 
strike  that  has  been  made  in  this 
tunnel  within  the  last  few  months. 
The  new  owners  of  the  mine  have 
about  twenty-five  tons  of  high-grade 
and  forty  tons  of  medium-grade  ore 
sacked  and  at  the  wharf  ready  for 
shipping.  A  strike  of  high-grade  silver 
ore  is  reported  from  the  Alice  mine, 
to  the  north  of  the  Esperanza. 

Anyox — The  Granby  Consolidated  M. 
S.  &  P.  Co.  produced  about  12,500,000 
lb.  of  blister  copper  during  the  first 
six  months  of  the  present  year  and 
expects  to  produce  from  15,000,000  to 
18,000,000  lb.  during  the  remaining 
half.  The  company  has  again  cut  the 
cost  of  production,  and  is  said  to  be 
turning  out  blister  at  9.5c.  per  pound, 
which  compares  with  11.63e.  for  last 
year.  It  is  expected  that  when  the 
new  reservoir  is  completed  a  further 
cut  of  lc.  to  lie.  will  be  made.  Work 
on  the  dam  is  progressing  well,  and 
there  is  every  prospect  that  increased 
power  will  soon  be  available. 

Grand  Forks  —  Louis  Clery  has 
bonded  the  Revenge  mine,  at  Beaver- 
dell,  for  $35,000,  and  has  made  a  cash 
payment  of  10  per  cent  of  the  purchase 
price.  By  the  terms  of  the  option  50 
per  cent  of  all  net  smelter  returns 
are  to  go  toward  the  payment  of  the 
balance.  George  S.  Bailey,  of  Republic, 
superintendent  for  the  Day  interests, 
and  G.  W.  Fairweather  have  made  an 
examination  of  the  Combination  mine, 
at  the  junction  of  Eholt  and  Boundary 
creeks. 

Trail — Following  is  a  statement  of 
the  ore  shipments  received  at  the  plant 
of  the  Consolidated  Mining  and  Smelt- 
ing Co.  for  the  period  Aug.  22  to  31, 
inclusive. 

Gross 

Name  of  Mine  and  Locality  Tons 

Black  Rock   (Zn) — Northport.  Wn.  .  .       137 

Bell — Beaverdell     42 

Ottawa — Slocan    City    12 

Monarch — Field    40 

Northport    S.    &    R.    Co. — Northport. 

Wn 187 

Quilp — Republic    51 

Rambler — Rambler    4.5 

Surprise  Republic — Republic    218 

Silversmith    (lead) — Sandon    191 

Silversmith    (zinc) — Sandon    178 

Sovereign    (zinc) — Alamo    42 

Company    (zinc)     10.988 

Total     12.131 
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TEWS 

Union  Sulphur  Co.  Acquires 
Large  Area 

Freeport — It  has  been  announced  by 
the  Texas  Exploration  Co.,  that  this 
company  and  the  Universal  Sulphu  ■ 
Froducts  Co.  have  sold  their  sulphur 
rights  at  Damon  Mound,  Brazori.i 
County,  to  the  Union  Sulphur  Co.,  of 
Louisiana.  The  area  involved  is  said 
to  be  3,814  acres.  Three  to  five  years 
ago,  the  Texas  Exploration  Co.  car- 
ried out  an  extensive  development  work 
on  this  dome,  proving  a  large  body  of 
sulphur.  The  Union  Sulphur  Co.  will 
be  the  operating  company  while  the 
Texas  Exploration  and  Universal  com- 
panies will  share  in  any  profits  in  addi- 
tion to  receiving   a  cash  consideration. 

CALIFORNIA 

New  Ore  in  Moore  Mine — \V.  J.  Loring 

May  Extend  Operations — Details 

of   Argonaut    Fire 

/>!/  Our  .Special  Correspondent. 

San  Francisco — The  Moore  mine,  in 
Amador  County,  reports  development  of 
ore  on  the  600-ft.  level.  The  vein  is  a 
continuation  of  the  one  on  the  500-ft. 
level.  The  work  underground  is  pro- 
gressing satisfactorily,  and  the  company 
expects  to  have  the  stamp  mill  in  oper- 
ation  soon. 

The  Amador  Metals  Reduction  Co., 
operated  by  Hamilton,  Beauchamp  & 
Woodworth,  of  San  Francisco,  has  taken 
over  the  plant  of  the  California  Slimes 
Concentrating  Co.  at  the  Argonaut  mill. 
It  is  planned  to  enlarge  the  equipment 
by  the  addition  of  units  for  the  treat- 
ment of  slime  and  concentrate.  The 
recent  disaster  at  the  Argonaut  will  not 
interfere  with  these  plans. 

W.  J.  Loring  is  likely  to  enter  the 
Nevada  County  district,  where  the  Iowa 
Consolidated-Birehville  group  of  10 
claims  is  being  examined. 

The  Bachman  group  of  mines  at 
Fourth  Crossing,  Calaveras  County,  has 
been  bonded  by  A.  E.  Allegewahr. 
Reopening  of  the  properties  in  the  near 
future  is  planned.  The  group  consists 
of  the  Bachman  Big  Four,  the  Native 
Son,  and  the  Mid  Winter. 

So  much  prominence  has  been  given 
by  the  daily  press  to  the  fire  that  broke 
out  at  the  Argonaut  mine  at  Jackson, 
Amador  County,  on  Sunday,  Aug.  27, 
and  which  led  to  the  entombing  of 
forty-seven  miners,  that  the  details  are 
well  known.  The  principal  events  in 
chronological  order  are  as  follows: 

Sunday,    Aug.    27. — Clarence     Brad- 
Rhaw,  shift  boss  on  the  4,200  li 
the    mine,    tried    to    signal    nbout    mid- 
night to  the  men  working  on  the  4,500, 

00  levels,  without 
Smoke  u.i  then  noticed  in  the  shaft, 
•Thereupon  Brndshaw  signaled  and,  with 
two  skipmen,  was  taken  to  the  surface. 
They  passed  through  fire  and  smoke  in 
the  neighborho  id  of  the  3,000  level. 
v,  after  reaching  the  surface, 
made   nn    attempt,    with    one    assistant, 

to  return  and  reach  the  Imprisoned  men, 

but  was  overcome  with  gas  at  the  2,800 
level  and  was  again  hauled  to  the 
surface. 


Monday,  Aug.  28. — Rescue  work  taken 
charge  of  by  Byron  O.  Pickard,  of  the 
Berkeley  station  of  the  U.  S.  Bureau  of 
Mines.  Work  in  shaft  confined  mostly 
to  observation.  Timber  taken  out  in 
hope  of  breaking  path  of  fire  upward. 
Decision  made  to  drive  a  tunnel  from 
the  3,600-ft.  level  of  the  Kennedy  mine 
adjoining. 

Tuesday,  Aug.  29. — Driving  of  tun- 
nels from  Kennedy  property  commenced 
from  the  3,600-  and  3,900-ft.  levels. 
U.  S.  Bureau  of  Mines  rescue  car 
brought  by  special  train  from  Elko, 
Nev.,  to  Jackson,  arriving  in  afternoon. 


traveled  toward  the  Kennedy  property 
it  was  necessary  to  seal  the  Muldoon, 
Argonaut,  and  Kennedy  shafts.  The 
mines  were  reopened  after  having  been 
flooded.  The  bulkheading  of  connecting 
drives  between  the  two  properties  led 
to  litigation,  which  is  still  pending.  But 
for  the  lack  of  communication  between 
the  two  mines  the  rescue  of  the  men 
recently  entombed  might  have  been 
feasible  soon  after  the  fire  commenced. 
The  Industrial  Accident  Commission 
reports  that  the  Argonaut  mine  has 
been  inspected  sixteen  times  since 
January.  1914.  the  last  inspection  being 


Main  shafthouse  of  the  Argonaut  mine,  at  Jackson,  Calif. 


Wednesday,  Aug.  30. — -Fire  in  shaft 
diminished  to  insignificant  proportions; 
repair  work  commenced.  Tunneling 
operations  from  adjoining  property  pro- 
ceeding  rapidly. 

Thursday,  Aug.  31. — Work  of  rescue 
delayed  by  difficult  ground.  Bulkhead 
and  air  pipe  being  erected  across  south 
drive  on  2,400-ft.  level  in  the  Argonaut 
■  >  facilitate  ventilation.  Repair 
>t  and  removal  of  debris  con- 
tinuing. 

Friday,  Sept.  1. — Rescue  work  con- 
tinues. E.  A.  Stent,  vice-pie  iiden4  of 
the  Argonaut  company,  issuer 
ment  to  press  in  which  it  is  maintained 
that  rescue  cannot  be  effected  in  time 
men. 

It  will  be  recalled  that,  because  of 
the  fire  that  broke  out  on  March  23, 
1919,  near  the  shaft  on  the  4,000-ft. 
level  of  the  Argonaut,  that  mini',  :is 
well  as  the  Kennedy,  adjoining,  were 
temporarily     sealed.       When     the     fire 


on  April  9,  1922,  by  F.  L.  Lowell,  who 
found  that  general  safety  conditions 
were  good.  A  Federal  and  State  inves- 
tigation will  be  made  and  the  findings 
will  be  published.  Claim  for  compensa- 
tion or  court  action  must  be  instituted 
separately,  thus  leaving  the  investiga- 
tion clear  of  all  other  procedure. 


As  we  go  to  press  two  crews  are 
driving  toward  the  entombed  men.  a 
reward  of  sf.'i.OOO  having  been  offered  for 
tlie  first  to  break  through.  These  are  re- 
ly on  the  3,600  and  3,900  levels 
of  thr  Kennedy  mine.  It  is  estimated 
that  at  least  a  week  will  be  required  to 
reach  the  Argonaut    workings.     Gases 

discharged  from  thr  Muldoon  shaft  in 
dlcati  the  dying  out  of  the  tire.  Many 
maintain  that  the  miners  cannot  possi- 
bly be  alive,  while  others  are  just  as 
positive  in  their  contention  that  they 
survive.  Final  checking  shows  that 
forty  seven   men   are   entombed. 
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UTAH 

Utah  Copper's  Current  Production 
Cost  Said  To  Be  9c.  per  Pound 
Eureka — Shipments  for  the  week 
ended  Sept.  3  amount  to  147  cars. 
Shippers  were:  Chief  Consolidated,  39 
cars;  Tintic  Standard,  37;  Iron  Blos- 
som, 13;  Grand  Central,  12;  Colorado, 
9;  Eagle  &  Blue  Bell,  7;  Victoria,  5; 
Gemini,  5;  Swansea,  4;  Tintic  Drain 
Tunnel,  4;  Central  Eureka,  4;  Dragon, 
3;  American  Star,  2;  Bullion  Beck 
Sioux,  1. 

Park  City — Shipments  for  the  week 
ended  Sept.  3  amount  to  4,336  tons  as 
compared  with  4,111  tons  the  week 
preceding.  Shippers  were:  Ontario, 
1,393  tons;  Park-Utah,  1,211  tons;  Sil- 
ver King  Coalition,  888;  Judge  and 
Park  City  Mining  &  Smelting,  844. 
The  Park  City  Mining  &  Smelting— a 
consolidation  of  the  Daly  West  and 
the  West  Ontario — is  securing  the 
Judge  property  also,  by  exchange  of 
stock.  This  will  place  an  extensive 
and  valuable  property  under  one  man- 
agement, and  make  possible  the  most 
economical  and  advantageous  develop- 
ment of  the  ground.  There  have  been 
important  new  finds  at  both  the  Judge 
and  Daly  West,  and  the  West  Ontario, 
lying  to  the  north  of  the  Judge  and 
Daly  West,  is  entirely  virgin  ground,  in 
a  most  promising  situation.  The  Daly, 
although  not  a  part  of  the  Park  City 
Mining  &  Smelting,  is  under  the  same 
management  and  is  operated  under 
agreement  for  handling  ore. 

Alta — The  Alta  Tunnel  &  Transpor- 
tation Co.,  in  Big  Cottonwood  canyon, 
according  to  a  statement  to  stockhold- 
ers, in  a  little  less  than  a  year  has 
shipped  1,150  tons  of  ore  of  a  gross 
value  of  $54,305.  Hauling  and  treat- 
ment costs  were  $19,673  and  royalties 
$5,668,  which  left  a  net  return  of  $28,- 
962.  The  grade  of  the  ore  in  the  last 
three  shipments  has  been  lower,  but 
the  ore  at  present  being  mined  is  said 
to  show  improvement.  Shipments  are 
being  kept  up,  and  work  is  being  done 
in  a  number  of  places.  An  assessment 
of  lc.  per  share  has  been  levied.  This 
has  been  made  necessary  by  poor  min- 
ing facilities,  which  made  ore  extrac- 
tion unduly  slow  and  expensive.  The 
assessment  is  being  made  to  furnish 
money  to  meet  the  debts  incurred  and 
to  expedite  development  in  advance  of 
ore  extraction.  Lower  costs  are  ex- 
pected to  result. 

Salt  Lake  City — Final  figures  by  the 
Utah  Copper  Co.  show  costs  during 
the  second  quarter  of  the  year  to  have 
averaged  10|c.  per  pound  of  copper 
produced.  Production  amounted  to  22,- 
160,000  lb.,  almost  50  per  cent  of  whic'i 
was  produced  during  the  last  month. 
In  that  month  (June)  production  costs 
are  understood  to  have  been  under  9c. 
per  pound  for  the  9,500,000  lb.  of  cop- 
per produced,  although  this  is  not 
stated  in  the  report. 

American  Fork — New  ore  is  re- 
ported to  have  been  opened  by  the 
American  Leasing  Co.  working  in  Mary- 
Ellen  gulch. 


NEVADA 

Another    Company    Shows    Interest    in 

Middle  Mines  Group — New  Vein 

Reported  from  Rochester 

Comstock — The  Comstock  Merger 
Mines,  Inc.,  a  $20,000,000  corporation, 
lecently  took  over  the  Exchequer,  Bul- 
lion, Chollar  &  Potosi,  Hale  &  Norcross, 
Savage,  Gould  &  Curry  and  the  Best 
&  Belcher  claims,  known  as  the  Middle 
Mines  group.  The  Nevada  Canyon 
Mining  Corporation,  representing  the 
same  interests  as  the  Comstock  Merger 
Mines,  Inc.,  took  over  the  Rogers  Silver 
Mining  Co.,  Central  Gold  and  Silver 
Mining  Co.,  Opal  Gold  and  Silver  Min- 
ing Co.,  the  J.  B.  mine,  Berry  group 
and  the  Lady  Bryan  and  Pet  claims. 
The  latter  company  is  in  the  Flowery 
District  about  two  miles  east  of  the 
Comstock.  Gold  is  the  principal  valu- 
able metal. 

Eureka — The  Eureka  Croesus  Mining 
Co.  has  closed  the  deal  for  the  pur- 
chase of  the  Eureka  and  Nevada  Rail- 
road, the  88-mile  narrow-gage  railroad 
between  Palisade  on  the  Southern 
Pacific  and  Eureka. 

Goldfield — The  Goldfield  Development 
Co.  property  at  Gold  Hill,  twenty  miles 
southwest  of  Goldfield,  has  partially  de- 
veloped a  large  body  of  siliceous  gold 
ore,  which  follows  a  limestone  shale 
contact. 

The  Silver  Pick  lease  on  the  Red  Top 
continues  on  ore  of  a  lower  tenor;  it 
is  being  sorted  for  shipment  to 
Tonopah. 

Rochester  —  The  Rochester  Silver 
Mines  Co.  has  opened  up  a  new  flat 
dipping  vein  of  fair  mill  ore  on  the 
800-ft.  level. 

Royston — The  original  Betts  lease 
has  been  taken  over  by  the  Canadian 
Leasing  Co.  It  recently  picked  up  the 
faulted  segment  of  ore,  which  shows  in 
lead  and  silver  up  to  $1,000  a  ton. 

Seven  Troughs — The  Seven  Troughs 
Reorganized  Mines  Co.  made  a  small 
shipment  of  bullion,  the  first  in  five 
years.  Extensive  development  is 
planned  to  prove  up  the  property  at 
depth. 

Tonopah — The  Tonopah  Mining  Co. 
i?>  reported  to  have  purchased  the  Ajax 
mine  at  Cripple  Creek,  Col.,  for  a  con- 
sideration of  $200,000.  The  Tonopah 
Belmont  Development  Co.  has  declared 
a  5c  dividend. 

Divide — The  Tonopah  Divide  Mining 
Co.  made  a  net  earning  of  approxi- 
mately $35,000  during  the  month  of 
August. 

Leasers  on  the  Divide  Extension 
Mining  Co.  have  opened  up  three  feet 
of  shipping  ore  between  the  100  and  the 
200  levels. 

Ely— The  Boston  &  Ely  Con.  Min- 
ing Co.,  under  the  management  of  Her- 
bert Williams,  is  now  putting  in  a  spur 
track  900  ft.  long,  to  connect  with  the 
Nevada  Northern  main  line.  This  spur 
track  will  connect  with  the  ore  bins 
at  the  tunnel  portal.  A  large  tonnage 
of  ore  carrying  from  7  to  10  per  cent 
copper  is  developed  in  the  mine.  It  is 
expected  that  the  ore  will  be  handled 
at  McGill  by  the  Nevada  Consolidated. 


COLORADO 

Ore  Shipments  to  Colorado  Springs 

Increase 

Cripple  Creek — The  Cripple  Creek 
Shortline  Railroad,  which  was  built 
during  the  early  days  of  the  Cripple 
Creek  boom,  has  been  ordered  sold  by 
Judge  Symes  of  the  Federal  Court  in 
Denver.  Service  over  the  road  has  been 
abandoned  for  the  past  two  years  as 
diminishing  business  in  the  district  did 
not  justify  the  operation  of  more  than 
one  line  into  the  gold  camp.  It  is 
thought  that  the  road  will  be  junked 
and  the  roadbed  converted  into  an  auto- 
mobile  highway. 

The  Portland  is  getting  out  about 
five  carloads  of  ore  daily,  all  of  which 
h  going  to  the  Golden  Cycle  mill  at 
Colorado  Springs.  The  grade  of  ore 
hoisted  from  the  2,600  level,  the  scene 
of  the  recent  strike,  is  around  4  oz. 
with  a  value  of  $3,000  per  car. 

The  mines  in  the  Cripple  Creek  dis- 
trict shipped  24,300  tons  of  ore  from 
the  Cripple  Creek  districts  to  the 
Golden  Cycle  mill  at  Colorado  Springs 
during  the  month  of  August,  an  in- 
crease of  4,800  tons  over  July.  The 
average  value  was  $15  with  a  gross 
value  of  $364,500,  an  increase  in  value 
of  $72,000  over  July. 

IDAHO 

Coeur  d'Alene  Companies  Still 
Need  Miners 

Wallace — Engineers  who  will  leave 
New  York  on  Sept.  9  in  private  cars 
to  attend  the  semi-annual  meeting  of 
the  American  Institute  of  Mining  and 
Metallurgical  Engineers  in  San  Fran- 
cisco will  stop  two  days  in  the  Coeur 
d'Alene  district,  Idaho,  and  arrange- 
ments for  their  entertainment  and  also 
for  the  ladies  of  the  party  have  been 
made  by  local  engineers  under  the 
leadership  of  Rush  J.  White,  chairman 
of  the  Columbia  Section  of  the  Insti- 
tute. The  visitors  will  arrive  at  Kellogg 
on  Sept.  18  and  the  afternoon  will  be 
spent  either  in  the  Bunker  Hill  &  Sulli- 
van mine  or  at  the  Bunker  Hill 
smelter.  A  banquet  will  be  served  in 
their  honor  in  the  evening.  Next  morn- 
ing the  visitors  will  go  to  the  Hecla 
mine  at  Burke  and  the  Morning  mine 
at  Mullan.  Luncheon  will  be  served  at 
the  mine  boarding  houses.  The  engineers 
will  leave  at  2:30  in  the  afternoon  for 
Spokane,  where  they  will  be  guests  at  a 
dinner  served  in  the  Davenport. 

The  labor  shortage  still  continues 
acute  in  the  Coeur  d'Alene  district. 
Various  explanations  are  offered,  but 
the  most  plausible  seems  to  be  that 
when  low  metal  prices  forced  manj 
mines  to  close  down  following  the  war, 
the  miners  laid  off  scattered  to  the  four 
winds  and  found  employment  in  other 
lines  of  industry.  Now  that  mining  has 
revived  and  their  old  jobs  are  open,  they 
find  that  from  a  purely  financial  stand- 
point they  are  doing  just  as  well  or  bet- 
ter than  they  did  in  the  mines.  With 
no  advantages  offered  by  the  mines  in 
the  way  of  cash,  these  men  prefer  to 
stick  to  employment  on  top  rather  than 
to  return  under  ground. 
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OREGON 
Bay  Horse  Mine  Ships  $30  Ore 
Huntington  —  Shipments  from  the- 
Bay  Horse  mine  to  the  end  of  August 
totaled  52  cars  of  ore  averaging  $30 
per  ton.  Practically  all  of  this  material 
was  taken  out  in  the  course  of  develop- 
ment. Two  winzes  are  now  being 
started  at  some  distance  apart  within 
the  mineralized  area,  with  a  view  to 
exploration  on  the  downward  extension 
of  the  ore  bodies  before  deciding  on 
deeper  development  by  tunnel. 

MINNESOTA 

Ore  Production  Statistics  Showing  Ex- 
pansion— Oliver      Company      Con- 
cludes   Work    at    Genoa    Mine 

N'ashwauk  —  Stripping  operations 
have  been  started  by  the  Wisconsin 
State  Steel  Co.  at  its  Hawkins  open 
pit.  These  operations  will  be  in- 
creased on  the  arrival  of  new  equip- 
ment which  has  been  ordered. 

Eveleth — The  Oliver  Iron  Mining 
Co.  has  ceased  all  operations  at  the 
Genoa  mine  due  to  the  expiration  of 
its  lease  on  Aug.  31.  Drilling  is  be- 
ing done  at  present  by  the  fee  owners 
with  expectations  of  proving  more 
ore.  The  mine  is  one  of  the  oldest  in 
the  district,  as  it  was  explored  in  1894 
and  mining  operations  started  in  1896. 
The  Oliver  has  shipped  approximately 
10,000,000  tons  from  the  open  pit  and 
underground  workings  during  its  period 
of  operation. 

Chisholm — The  Hanna  Ore  Mining 
Co.  has  announced  the  reopening  of 
its  Alexandria  mine  after  a  close  down 
since  April,  1921.  This  property  is 
rapidly  getting  into  shape  to  increase 
production,  as  the  shaft  has  been  deep- 
ened and  the  development  work  on  the 
East  forty  is  being  pushed  to  an  oper- 
ating basis. 

Hibbing — The  electrification  work  at 
the  Stevenson  mine,  operated  by  the 
McKinney  Steel  Co.,  is  rapidly  near- 
ing  completion.  With  the  completion 
of  this  work,  it  is  rumored,  under- 
ground operations  will  be  resumed 
with  the  employment  of  200  men. 

Following  is  a  summary  of  the  re- 
port of  the  ii  spector  of  mines  for  the 
county  of  St.  Louis,  Minn.,  covering  a 
period  of  one  year,  from  July  1,  1921, 
to  June  30,  1922.  It  will  be  noted  that 
only  eighty-six  mines  were  operated 
during  this  period,  but  since  this  pe- 
riod and  up  to  the  present  date,  many 
other  properties  have  leen  opened  and 
;.re  now  operating: 
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ARIZONA 

Temporary   Curtailment  at   Inspiration 

— Copper  Queen  Smelter  Gets 

Nacozari  Concentrate 

By  James  H.  McClintock 

Jerome  —  Verde  Inspiration,  nine 
miles  south  of  Jerome,  is  to  have  a 
100-ton  cyaniding  mill,  with  fine  grind- 
ing in  a  roller  and  tube  mill.  The 
gold  is  found  in  very  fine  and  "greasy" 
condition  and  only  50  per  cent  of  the 
assay  value  was  secured  in  a  25-ton 
mill  now  on  the  ground,  equipped  with 
Wilfley  tables.  Installation  of  cyanide 
tanks  already  has  been  started  under 
charge  of  W.  W.  Linesba,  of  San  Fran- 
cisco, vice-president  of  the  operating 
company. 

Prescott — About  400  men  are  now 
employed  by  the  Southwest  Metals  Co. 
hi  its  Humboldt  smelter  and  in  min- 
ing near  by  and  at  Swansea.  Produc- 
tion of  copper  is  expected  to  run  about 
1,000,000  lb.  a  month. 

Rich  gold-silver  ores  are  being 
shipped  to  Humboldt  from  Crown 
King  mines,  especially  from  the  Cou- 
gar, Gino,  and  Red  Cross  properties. 
The  last  is  under  lease  to  Frank  W. 
Giroux,  manager  of  the  Swastika  mine. 

Wickenburg — There  is  local  report 
of  the  sale  of  the  famous  old  Vulture 
mine  to  J.  H.  McKnight  &  Co.,  a  Cali- 
fornia firm.  There  is  also  rumor  of 
building  a  400-ton  mill,  though  the  mill 
of  the  McKay  regime  was  junked  only 
last  year. 

The  Diamond  Joe  mine  in  White 
Picacho  district,  east  of  here,  has  been 
sold  for  $50,000  by  G.  R.  Koyk  and 
John  Boetta,  of  Wickenburg,  to  a  com- 
pany represented  by  George  L.  Felt. 

Globe — For  a  while  recently  three 
of  the  fourteen  operating  sections  of 
the  Inspiration  mill  had  to  be  shut 
down.  Ore  deliveries  from  the  main 
shaft  were  stopped  by  a  bulging  of 
the  concrete  on  the  400  level,  that  put 
the  skips  and  hoist  out  of  operation. 

Douglas — The  Copper  Queen  smelter 
here  is  now  handling  about  10  car- 
loads of  concentrate  a  day  from  the 
Nacozari  mill;  these  run  from  16  to  18 
per  cent  copper. 

At  the  instance  of  the  Phelps  Dodge 
Corporation,  a  petition  has  been  filed 
iti  Tombstone  asking  dissolution  of  the 
Morenci  Southern  Railway  Co.,  which 
formerly  connected  Morenci  with  the 
Arizona  &  New  Mexico  railway  at 
Guthrie.  Morenci  now  is  reached  by 
rail  over  the  Shannon  railway  from 
Clifton. 
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MICHIGAN 

The  Copper  Country 

Copper  Shipments  Maintained — Seneca 
Will  Start  New  Shaft  Oct.  1 

Houghton — Copper  shipments  from 
the  Michigan  region  in  August  were 
fully  as  large  as  predicted,  10,602,000 
lb.  going  forward.  July  shipments 
were  10,734,000  lb.  In  August  a  year 
ago  the  total  was  only  5,176,000.  Ap- 
proximately half  of  last  month's  ship- 
ments was  from  the  Calumet  &  Hecla 
smelter.  France  was  the  largest  foreign 
buyer  of  Lake  metal  in  August  and  be- 
tween 30  and  40  per  cent  of  the  Calumet 
&  Hecla  shipments  was  export  copper. 
Demand  from  the  automotive  centers 
shows  no  falling  off,  with  Detroit  tho 
best  customer.  September  orders  from 
this  source  continue  brisk.  Metal  stocks 
now  at  the  smelters  are  no  larger  than 
carried  in  normal  years. 

Progress  is  being  made  in  the  erec- 
tion of  the  reclamation  plant  at  the 
Tamarack  conglomerate  sands  on  Torch 
Lake.  Steel  work  is  going  up  for  the 
leaching  and  flotation  buildings  and 
excavating  for  the  shore  plant  is  under 
way.  The  dredge,  which  will  scoop  the 
sand  out  of  the  lake,  will  be  built  in 
Calumet  &  Hecla's  own  drydock.  It 
probably  will  be  the  spring  of  1924 
before  the  entire  project  is  completed. 
The  plant  will  be  a  duplicate  of  the 
Calumet  &  Hecla  plant  in  all  but  size, 
its  capacity  to  be  approximately  half. 

Seneca  will  start  sinking  in  Gratiot 
No.  2  shaft  about  Oct.  1.  Work  on  in- 
stallation of  boilers  and  hoist  will  be 
completed  this  month  if  the  rail  strike 
does  not  interfere  with  delivery  of  ma- 
terial and  equipment.  It  is  a  two- 
drum  hoist  of  six-ton  capacity  and  will 
easily  carry  the  shaft  down  2,000  ft. 
more  from  the  13th  level  to  a  depth  of 
3,200  ft.,  at  which  point  connection 
will  be  made  with  the  3rd  level  drift 
from  the  Seneca  shaft.  No.  2  has  been 
practically  rebuilt  from  surface  to  the 
bottom  level  and  is  now  thoroughly 
modern  in  every  respect.  It  is  planned 
to  sink  approximately  130  ft.  a  month 
so  the  objective  should  be  reached  in 
15  or  16  months.  Levels  will  be  estab- 
lished every  200  ft.  and  the  new  bot- 
tom level  will  be  the  24th.  The  13th 
level,  south,  extends  to  the  Mohawk 
boundary,  a  distance  of  1,064  ft,  in 
commercial  ground  all  the  way.  Two 
raises  were  put  in  here  to  the  11th 
level  and  the  11th  is  now  being 
driven   south    toward    Mohawk   to   inter 

Bed  these  rai  es,  The  '.Mh.  7th  an. I  other 
upper   Gratiot    levels  are   to  be  driven 

south  to  the  boundary. 

Menominee  Range 
Iron  River— Sinking  is  progressing 
at  the  Spies  mine  of  the  Cleveland- 
( 'lifts  Iron  i  o,  No  mining  is  being 
done.  A  diamond  drill,  one  of  the  few 
now  operating  in  the  district,  is  at 
WOrt  on  mii  tare.  The  operators  an.l 
lee  owners  of  the  Homer  mine  are 
again  In  litigation.  The  owners  main- 
tain that  the  ore  is  not  being  properly 
mined,  that  sand  is  allowed  to  mi\. 
which  brings  a  penalty  in  the  market. 
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Daily  Prices  of  Metals 


Copper,  N.  Y.. 

Tin 

Lead 

Zinc 

Sept. 

Electrolytio 

99  Per  Cent 

Straits 

N.  Y. 

St.  L. 

St.  L. 

7 

13.75 

32.00 

32.375 

5.90 

5.60 

6.25 

8 

13.75 

32  00 

32.25 

5.90 

5.60@5.625 

6. 25 

9 

13.75 

32.00 

32. 2S 

5.90 

5.625 

6.25@6.30 

11 

13.75 

31.875 

32.25 

5.90 

5.62S 

6.30@6.35 

12 

13.75 

31.875 

32.25 

5.90 

5.625 

6.325@6.375 

13 

13.75 

31.875 

32.25 

5.90 

5.625 

6.35@6.40 

•These  prices  correspond  to  the  following  quotations  for  copper  delivered:  Sept.  7  to 
13  inc.,  14c. 

The  above  quotations  are  our  appraisal  of  the  average  of  the  major  markets  based 
generally  on  sales  as  made  and  reported  by  producers  and  agencies,  and  represent  to 
the  best  ol  our  judgment  the  prevailing  values  of  the  metals  for  deliveries  constituting' 
the  major  markets,  reduced  to  the  basis  of  New  York  cash,  except  where  St.  Louis 
is  the  normal  basing  point,  or  as  otherwise  noted.  All  prices  are  in  cents  per  pound. 
Copper  is  commonly  sold  "delivered,"  which  means  that  the  seller  pays  the  freight  from 
the  refinery  to  the  buyer's  destination. 

Quotations  for  copper  are  for  ordinary  forms  of  wire  bars,  ingot  bars  and  cakes. 
For  ingots  an  extra  of  0.05c.  per  lb.  is  charged  and  there  are  other  extras  for  other 
shapes.     Cathodes  are  sold  at  a  discount  of  0.125c.  per  lb. 

Quotations  for  zinc  are  for  ordinary  Prime  Western  brands.  Tin  is  quoted  on  the 
basis  of  spot  American  tin,  99  per  cent  grade,  and  spot  Straits  tin.  Quotations  for  lead 
reflect  prices  obtained  for  common  lead,  and  do  not  include  grades  on  which  a  premium 
is  asked. 


London 


Copper 

Tin 

Lead 

Sept. 

Standard 

Electro- 
lytio 

Spot 

3  M 

Spot 

3M 

Spot 

3M 

Spot 

3M 

7 

8 

11 

12 

13 

63* 
63| 

63 

63* 

63* 

63* 
63* 
63f 
63  § 
63f 

70* 
70J 
70J 

701 
71 

159| 
159f 
159  * 
158| 
159* 

160* 
160* 
159| 
159* 
160i 

241 
24* 

m 

24| 
24 

23* 
23f 
231 
23f 
23J 

311 

31* 
31* 
31* 
311 

30f 
30J 

30f 
30i 
301 

The  above  table  gives  the  closing  quotations  on  the  London  Metal  Exchange, 
prices  in  pounds  sterling  per  ton  of  2,240  lb. 


Silver  and  Sterling  Exchange 


Sterling 
Exchange 
"Checks" 

Silver 

Sterling 
Exchange 
"Checks" 

SUver 

Sept. 

New  York 

Domestic 

Origin 

New  York 
Foreign 
Origin 

London 

Sept. 

11 
12 

13 

New  York 

Domestio 

Origin 

New  York 
Foreign 
Origin 

London 

7 
8 
9 

4.46 

4.45J 

4.45* 

99i 
99* 
99i 

70| 
69| 
69* 

35! 
35* 

35* 

4.45 

4.44| 

4.43* 

99* 

99* 
99* 

69J 
69| 
69* 

35* 
35f 
35* 

New  York  quotations  are  as  reported  by  Handy  &  Harman  and  are  in  cents  per 
troy  ounce  of  bar  silver,  999  fine.  London  quotations  are  in  pence  per  troy  ounce  of 
sterling  silver,  925  fine.  Sterling  quotations  represent  the  demand  market  in  the  fore- 
noon.    Cables  command  one-quarter  of  a  cent  premium. 


Metal  Markets 

New  York,  Sept,  13,  1922 

The  market  was  most  active  in  cop- 
per and  zinc  daring  the  week,  although 
the  sales  of  lead  were  hy  no  means  un- 
satisfactory. The  freight  embargo  has 
caused  some  producers  considerable 
trouble,  but  others  have  been  so  for- 
tunate as  to  be  situated  on  roads  un- 
affected by  that  difficulty.  One  of  the 
notable  price  changes  in  the  week  has 
been  the  advance  in  antimony.  Many 
of  th°  minor  metals  are  greatly  in- 
fluenced by  prospective  high  tariffs  and 
have  shown  increased  prices.  Quick- 
silver, antimony,  and  arsenic  are  other 


commodities     that    have    reflected    the 
tariff  in  their  prices. 

Transatlantic  freight  rates  remain 
substantially  unchanged  from  our  last 
report.  To  most  ports  the  rate  is  $1 
per  long  ton,  though  $3.50  might  be 
done  to  Rotterdam  and  Antwerp. 
Transpacific  rates  to  Hongkong  and 
Kobe  are  $5. 

Copper 

It  is  seldom  that  one  finds  the  una- 
nimity in  price  among  copper  producers 
that  prevailed  last  week.  Both  the 
smallest  and  the  largest  producers 
sold  copper  during  the  week  at  14c.  de- 
livered. No  sales  were  reported  at 
higher    levels,    and    although    the    14c. 


price  was  shaded  in  two  sales  it  was 
only  because  the  delivery  point  pro- 
vided for  a  low  freight  rate.  There  is 
no  disposition  to  either  cut  or  advance 
prices  at  the  present  moment,  and  the 
market  is  as  firm  on  a  14c.  basis  as  it 
can  hope  to  be.  Domestic  business  on 
the  whole  has  been  better  during  the 
past  week  than  for  the  week  previous. 
Foreign  sales  have  been  made  in  fair 
volume  at  prices  netting  close  to  the 
domestic  market.  The  stability  of  cop- 
per is  viewed  with  satisfaction  by  con- 
sumers, who  have  been  able  to  make 
plans  easier  than  with  a  fluctuating 
market.  Although  one  producer  has 
attempted  to  interest  consumers  in 
metal  for  delivery  as  late  as  next 
March,  his  efforts  have  been  unsuccess- 
ful, despite  the  fact  that  his  quota- 
tion appreciably  shaded  the  spot  price. 

Lead 

The  official  contract  price  of  the 
American  Smelting  &  Refining  Co.  con- 
tinues at  5.90c.  New  York. 

Sales  of  lead  have  not  been  as  heavy 
in  the  past  week  as  for  the  latter  part 
of  August,  owing  principally  to  the  re- 
luctance of  the  chief  producers  to  make 
quotations.  One  producer  is  entirely 
out  of  the  market  for  September  ship- 
ment and  is  quoting  5.80c.  St.  Louis 
for  October.  Paint,  alloy,  pipe,  stor- 
age-battery manufacturers,  railroads, 
steel  companies  and  locomotive  works 
have  all  been  in  the  market.  The  cen- 
ter of  activity  was  the  St.  Louis  market , 
that  in  New  York  remaining  at  5.90c. 
In  the  Middle  West  the  market  is  higher 
and  firm  at  its  present  level.  Last 
Thursday  and  Friday  sales  were  made 
at  5.60  and  5.625c.  in  fairly  large  ton- 
nages. On  Monday  and  today  sales 
were  made  at  5.625c.  The  European 
market  is  very  strong,  and  there  is  no 
weak  spot  in  lead's  excellent  position. 

Zinc 

The  metal  has  advanced  in  price  in  an 
active  market.  The  statistics  of  the 
American  Zinc  Institute  show  that  for 
the  month  of  August  stocks  were  re- 
duced 7,000  tons.  Stock  on  hand  Aug. 
1,  1922,  was  28,618  tons;  production  for 
August  was  31,423;  shipments  were 
38,412,  and  stock  on  hand  Aug.  31  was 
21,629  tons.  A  serious  shortage  of  zinc 
in  imminent  if  consumption  keeps  up 
its  present  rate  and  production  shows 
no  signs  of  increasing.  Last  Thursday 
and  earlier  in  the  week  sales  were  made 
for  6.25c,  whereas  today  the  general 
asking  price  is  6.40c.  for  prompt  ship- 
ment. Metal  for  delivery  in  November 
and  December  was  available  during  the 
last  few  days  at  reductions  of  5  points 
from  the  spot  price.  High-grade  zinc 
was  sold  in  satisfactory  volume  during 
the  week  for  7.25c.  per  lb. 
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The  market  showed  unusual  activity 
on  Tuesday,  attributed  partly  to  the  in- 
creased interest  by  buyers  in  the  ex- 
pectation that  prices  were  due  for  a 
rise.  The  shortage  of  spot  99  per  cent 
metal  continues.  The  American  Smelt- 
ing &  Refining  Co.  will  not  produce  any 
electrolytic  tin  this  month,  but  will  re- 
sume operations  in  October. 

Arrivals  of  tin,  in  long  tons:  Sept. 
1st,  China,  125;  5th,  China,  25;  Straits. 
240;  7th,  Java,  105;  Straits,  50;  Lon- 
don, 50;  8th,  Java,  125;  Straits,  6;  12th, 
China,  76. 

Gold 

Gold  in  London:  Sept.  7th,  92s.  4d.; 
8th,  92s.  5d.;  11th,  92s.  6d.;  12th,  92s. 
6d.;  13th,  92s.  9d. 

Stock  of  money  in  the  United  States 
Aug.  1:  Gold  coin  and  bullion,  $3,824,- 
843,419;  standard  silver  dollars, 
$384,776,851;  subsidiary  silver,  $271,050, 
201;  United  States  notes,  $346,681,016; 
Federal  Reserve  notes,  $2,566,380,060; 
Federal  Reserve  Bank  notes,  $75,866,400; 
National  Bank  notes,  $758,071,562; 
total,  $8,227,669,509.  Money  in  circula- 
tion per  capita,  $39.47.  The  gold  stock 
increased  bv  $39,000,000  during  the  pre- 
ceding month. 

Foreign  Exchange 
Exchanges  have  shown  weaker  ten- 
dencies in  the  last  week.  On  Tuesday, 
Sept.  12,  francs  were  7.655c;  lire, 
4.27.;  marks,  0.05Sc.:  and  Canadian 
dollars,  1  per  cent  discount. 

Silver 

The  silver  market  has  been  quiet 
throughout  the  week,  and  although  Lon- 
don has  remained  steady,  the  New 
York  price  has  declined,  owing  to  the 
weakness  in  sterling  exchange.  The 
Indian  rupee  rate  has  fluctuated  only 
slightly,  although  China  exchanges  have 
shown   an   easier  tendency. 

Mexican  Dollars— Sept.  7th,  53S;  8th, 
532;  9th,  531;  11th,  535;  12th,  533; 
13th,  53Jc. 

Other  Metals 

Quotations  cover  large  wholesale  lots  unless 
otherwise  specified. 

Aluminum — Contract  prices  by  prin- 
cipal interest:  99  per  cent,  20.1c.  per 
lb.;  98<g>99,  19.1c;  94@98,  18c.  Odd 
lots  for  spot  delivery,  98(ru99  per  cent, 
have    been    selling    as    low    as     17.75c. 

Antimony  —  Chinese     and     Japanese 

brands,  6@6.60c.  W.<   C.,  6.76@7 

son's   "('■"   grade.    ~<n  7  50c.      Market   is 
very'  active.    No  metal  has  been  offered 
for  shipment  from  China  in  two  weeks 
The  effect  of  ■  high  tariff  is  al 
discounted  in  the  advance.  Demand  from 

large  conaomen  has  i  ■■ 

Bl -miith— $2@$2.10   per  lb. 

Cadmium— $1.20@$1.25  per  lb. 

iridium      |276@4800.      Nominal. 

Nickel-  Standard  market,  ingot  and 
■hot,    86c;  electrolytic,    39c.      Outside 

market,,  82@34c.   per  III, 

Palladium-  $55  per  oz. 

I'lalinum— $118   per  oz.     Strong. 

quicksilver— $65@$67  per  7.". 

rancisco     wire: 
$63  70. 
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Selenium — $1.80@$1.90  per  lb. 

Tellurium— $2  per  lb. 

The  prices  of  Cobalt,  Magnesium, 
Molybdenum,  Monel  Metal,  Osmium, 
Rhodium,  Thallium,  and  Tungsten  are 
unchanged  from  prices  given  Sept.  2. 

Metallic  Ores 

Chrome  Ore — Indian  chrome  ore, 
$18  per  ton,  c.i.f.  Atlantic  ports.  Rho- 
desian  and  New  Caledonian,  $23  and 
$25  per  ton.     Market  quiet. 

Manganese  Ore — 29c.  per  long  ton 
unit,  seaport. 

Molybdenum  Ore — 48@50c.  per  lb.  of 
MoSj  for  85  per  cent  MoS2  concentrates. 

Tungsten  Ore — Chinese  ore,  $5  per 
long  ton  unit  of  WO.. 

Iron  Ore,  Magnetite,  Tantalum, 
Titanium,  Uranium,  Vanadium,  and 
Zircon  ore  are  unchanged  from  the 
quotations  published  Sept.  2. 

Zinc  and  Lead  Ore  Markets 

Joplin,  Mo.,  Sept.  9 — Zinc  blende,  per 
ton,  high  $39.90;  basis  60  per  cent  zinc, 
premium,  $37@$38;  Prime  Western, 
$36@$37;  fines  and  slimes  $35@$33; 
average  settling  price,  all  grades  of 
blende,  $36.28;  calamine,  basis  40  per 
cent  zinc,  $20@$21. 

Lead,  high  $84.90;  basis  80  per  cent 
lead,  $80@$81.50;  average  settling 
price,  all  grades  of  lead,  $80.31  per  ton. 

Shipments'  the  week:  Blende,  8,138; 
calamine,  38;  lead,  1,412  tons.  Value, 
all  ores  the  week,  $417,580. 

The  car  situation  was  more  acute 
than  any  previous  week,  but  all  cannot 
be  charged  against  the  strike,  as  it  is 
grain  moving  season.  In  August,  pro- 
duction averaged  9,253  tons,  purchases, 
8,872  tons,  and  shipments,  7,460  tons. 
In  eight  months  production  averaged 
9,253,  purchases,  8,618,  and  shipments, 
8,875  tons.  August  shipments  averaged 
1,415  tons  lower  than  the  average  of 
the  eight  months,  and  compares  favor- 
ably with  the  same  month  in  previous 
years. 

Platteville,  Wis.,  Sept.  9— Blende, 
basis  60  per  cent  zinc,  $38  per  ton; 
lead,  basis  80  per  cent  lead,  $81  per 
ton.  Shipments  for  the  week,  754  ton.- 
of  blende  and  no  lead.  Shipments  for 
the  year:  Blende  13,537;  lead  1,201 
tons.  Shipped  during  the  week  to 
separating  plants,  852  tons  blende. 


Non-Metallic  Minerals 
I  eldspar— No.    1    pottery,    $7@$7.50 
per    gross    ton,    f.o.b.    North    Carolina 
points.     Market  fair. 

Magneette — $15    per    ton    for   crude, 

17.60     for     calcined     magnesite. 

f.o.b.    California    points.      Northwesl 

American  magnesite  industry  ha    bees 

(own  for  the  l.i   i 

Talc— 200     mesh,     $15;     BOO     math, 

ton,  t  o  b    California  point:- 

Vabestoe,  Barytee,  Bauxite,  Borax, 
(  balk,  <  hina  Clay,  Emery,  Fluorspar, 
Pulier'i     Earth,     Graphite,     Gypsum, 

I  Milestone.  Mica.  Mona/ile.  Phosphate. 
Pumice.  P\  rites.  Silica,  and  Sulphur 
are  unchanged  from  the  prices  pul> 
lished  Sept.  2. 


Vol.  114,  No.   12 

Mineral  Products 

Arsenious    Oxide    (white    arsenic) 

8.50@9c.  per  lb. 

Copper  Sulphate — Large  crystals, 
6.50c.  per  lb. 

Sodium  Nitrate — $2.25@$2.65  per  100 
lb.,  ex  vessel  Atlantic  ports. 

Potassium  Sulphate  and  Sodium  Sul- 
phate are  unchanged  from  quotations 
of  Sept.  2. 

Ferro -Alloys 

Ferrocerium,  Ferrochrome,  Ferro- 
manganese,  Ferromolybdenum,  Ferro- 
silicon,  Ferrotitanium,  Ferrotungsten, 
Ferro-uranium,  and  Ferrovanadium  are 
unchanged  from  the  prices  published 
Sept.  2. 

Metal  Products 

Copper  Sheets — New  York  base, 
21.50c.  per  lb.;  wire,  15.50@15.75c.  net. 

Nickel  Silver— 29c.  per  lb.,  for  18 
per   cent  nickel    Grade  "A"   sheets. 

Yellow  Metal — Dimension  sheets, 
19.25c;  rods,  16.25c.  per  lb. 

Zinc  Sheets — Base  price,  $8  per  100 
lb.,  f.o.b.  Illinois  points,  with  discounts 
for  cash  and  quantity. 

Lead  Sheets— Full  lead  sheets,  8.75c; 
cut  lead  sheets,  9c.  in  quantity,  mill  lots. 

Refractories 

Magnesite   Brick — $56   per  net   ton. 

Magnesite  Cement  —  $35@$40  per 
ton. 

Silica  Brick — $3S@$41  per  1,000, 
f.o.b.  shipping  points. 

Bauxite  Brick,  Chrome  Brick,  Chrome 
Cement,  Firebrick,  and  Zirkite  are  un- 
changed from  the  prices  appearing  in 
the  issue  of  Sept.  2. 

The  Iron  Trade 
Pittsburgh,  Sept.  12,  1922 

Production  of  steel  ingots  in  August 
was  at  an  average  rate  of  about  30,000,- 
000  tons  a  year,  against  rates  of  36,000,- 
000  tons  in  July  and  36,600,000  tons  in 
June,  the  high  month  of  the  year.  Pro- 
duction  decreased  sharply  from  the 
middle  of  July  to  approximately  the  end 
of  August,  when  the  rate  was  hardly 
above  26,000,000  tons,  or  60  per  cent 
of  capacity. 

The  Steel  Corporation's  unfilled  ton- 
nage at  the  end  of  August  was  5,950,105 
tons,  the  largest  order  book  since  early 
in  April,  1921. 

Greater  premiums  are  being  paid  lor 
early  deliveries  of  sheets,  the  range  on 
common    black,    for    various    deliveries, 

being  8.86<ji  3.75c.    Bars  are  1.90@2.26c, 
shapes    2(§   !  25c,    and    plates 

ton  to  :;>'-  for  struc- 
tural and  3.10c  for  boiler  rivi 

Pig    Iron      The    market     remains    one 

ind  prompt  deliveries  only,  no 
extended  deliveries  being  negotiable  as 
Idle  furnaci  do  not  know  when  they 
ipplies  for  merchant 
furnaces  not  being  improved.  Bessemer 
remain  al  -  :  I  V  aUej  Basic  is  nominal 
I,  \  alley,  with  offerings  al   con- 

her    prices. 

Connellsville    Coke      Furnace    coke, 

$11@$11  'ill.    with    very    meager    offer- 
!  foundry,  112.60(3  | 
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Germany  Reorganizing  Her  Aluminum 
Industry 

Special  foreign  correspondence 
Charlottenburg,  Aug.  19. — The  German  aluminum  indus- 
try is  of  recent  growth.  Before  the  World  War  only  one 
branch  of  the  Swiss  firm,  the  Aluminum  Industry  Neuhau- 
sen,  at  Rheimfelden  (Bade),  existed.  It  had  a  capacity  of 
800  metric  tons  annually,  while  rolling  of  aluminum  to 
sheets  and  its  manufacturing  to  hollow  ware  were  confined 
to  the  plants  of  Carl  Berg  in  Westphalia.  But  as  Germany 
was  cut  off  from  raw-stuff  sources  early  in  the  war,  its  war 
ministry  devised  large  plans  to  replace  the  expensive  foreign 
metals,  such  as  copper,  tin,  nickel,  and  antimony,  by  more 
available  materials.  It  so  happened  that  in  the  occupied 
fields  of  the  Balkan  countries,  in  Dalmatia  and  East  Hun- 
gary, there  were  large  deposits  of  clay  and  bauxite.  On 
these  the  war  authorities  founded  a  system  of  aluminum 
production  on  a  large  scale.  The  plant  of  Rummelsburg 
was  established  by  the  end  of  the  year  1915  under  the  col- 
laboration of  Metallbank  and  Metallurgische  Gesellschaft  at 
Frankfort-on-Main  and  the  Chemische  Fabrik  Griesheim- 
Elektron.  This  plant,  with  a  productive  capacity  of  3,500 
tons,  had  to  be  closed  by  the  end  of  the  war  on  account  of 
unduly  high  costs  of  production. 

A  somewhat  longer  life  (until  1920)  was  enjoyed  by  the 
plant  at  Horrem,  near  Cologne,  which  derived  its  electrical 
current  from  lignite,  with  the  same  capacity,  and  by  the 
works  at  Bitterfeld,  to  which  the  above  mentioned  firm, 
Griesheim-Elektron,  furnished  the  necessary  power  for  pro- 
ducing about  4,000  tons  a  year.  The  ones  that  survived, 
however,  are  now  first  the  Erftwerk,  near  Grevenbroich, 
which  was  established  in  August,  1916,  and  operated  from 
December,  1917.  The  current  it  uses  is  supplied  from  cheap 
power  stations  of  the  Cologne  district,  where  electric  power 
is  generated  by  lignite  combustion,  at  100,000  v.  The  second 
aluminum  plant  of  Germany  today  is  the  Lautawerk,  near 
Hoyerswerda,  likewise  built  in  the  years  1917  and  1918  on 
abundant  lignite  power  in  its  vicinity.  The  so-called  Inn- 
werk,  built  to  utilize  the  large  waterpower  of  the  Alps, 
which  is  being  established  now  by  the  A.E.G.  (Allgemeine 
Elektrizitats-Gesellschaft) ,  Siemens-Schuckert,  the  Broth- 
ers Giulini,  under  collaboration  of  the  authorities,  bids  fair 
to  become  the  best  aluminum  plant  of  the  country. 

The  aggregate  annual  capacity  of  Germany  may  be 
roughly  computed  at  130,000  tons  of  refined  aluminum  or 
somewhat  more.  As  a  matter  of  fact,  only  15,000  to  20,000 
tons  are  produced.  The  hasty  manner  in  which,  by  war 
contingencies,  the  German  aluminum  refineries  have  been 
called  into  life,  with  little  regard  being  given  to  cost  and 
competition,  has  more  than  once  threatened  to  cut  their  life- 
threads  in  the  three  years  since  the  armistice,  especially  in 
the  spring  and  summer  of  1921,  when  copper  was  cheap  in 
America  and  the  dollar  rate  nearer  to  its  pre-war  parity. 
But  the  exchange  drama  has,  by  its  general  and  economical 
consequences  and  money  stringency,  given  a  fillip  to  the  use 
of  aluminum  instead  of  the  foreign  red  metal.  A  large 
amount  of  research  work  in  all  private  and  public  labora- 
tories is  endeavoring  to  replace  copper  in  a  great  many  ways 
by  the  light,  German  "home-made"  metal.  Space  forbids 
describing  here  the  numerous  most  interesting  alloying 
undertakings,  which  have  proved  successful.  A  noteworthy 
example  has  been  the  alloy  Duraluminium.  Unluckily,  fuel 
and  labor  difficulties  at  present  are  handicapping  the  further 
decided  progress  of  science  in  that  direction.  Moreover,  the 
general  prospect  of  the  plants  is  somewhat  clouded  by  the 
fact  that  the  supply  of  bauxite  is  beginning  to  become  rather 
scarce. 

There  are  many  rumors  which  argue  that  this  is  the  very 
reason  why  the  clever  Mr.  Stinnes,  the  former  owner  of  the 
Erftwerk,  has  sold  it  to  the  state.  As  a  matter  of  fact,  the 
whole  aluminum  refining  industry  of  Germany  is  now  state- 
owned,  but  managed,  however,  on  commercial  lines.  In 
order  to  spare  bauxite  and  clay,  the  remelting  of  aluminum 
scrap  and  residue  has  become  customary  with  a  great  many 
lolling  mills.  This  is  the  reason  why,  so  aluminum  people 
here  insist,  importers  on  the  other  side  of  the  Atlantic  are 
complaining  of  blisters  and  buckles  in  certain  recent  sheets 
shipments.      The    electrolytically    refined    virgin    metal    is, 


naturally,  excellently  prepared  and  of  best  quality.  A  note- 
worthy fact  is  the  dealing  in  aluminum  on  a  mark  basis, 
while  with  other  metals,  even  with  zinc,  business  here  goes 
on  mostly  on  dollar  and  pound  currency  basis;  as  regards 
copper,  gold,  and  lead,  on  a  pound  and  guilders  basis;  as 
regards  tin,  antimony,  or  silver,  on  the  franc.  This  has 
arisen  from  the  vagaries  of  the  mark. 


Movements  of  Ores  and  Metals  in  July 

The  imports  and  exports  of  the  principal  ores  and  metals 
to  and  from  the  United  States  as  reported  by  the  Bureau 
of  Foreign  and  Domestic  Commerce  for  July,  1921  and  1922, 
follow : 

IMPORTS,  JULY,  1921  AND  1922 
In  pounds,  unless  otherwise  stated 

July,  1921 

Antimony  matte,  regulus  or  metal 

Copper: 

Ore.  contents 

Concentrates,  contents 

Matte,  regulus,  etc..  contents 

Imported  from  (in  part) : 

Spain 

Canada 

Chile 


2,141,640 

5,345,020 
2,997,406 
2.582,547 


263.200 

188,178 

6,286,021 

57,930 

Unrefined,  black,  buster,  etc 20,749,969 


Refined,  in  bars,  plates,  etc. 

Old,  etc.,  for  remanufacture 

Composition  metal,  copper  chief  value . 
Lead: 

Ore,  contents 

Bullion,  contents 

Imported  from  (in  part) : 

Canada 

Mexico 

Chile 

Pigs,  bars  and  old.      

Manganese,  ore,  long  tons 

Tungsten  ore,  long  tons 

Pyrites,  long  tons 

Imported  from: 

Spain,  long  tons 

Tin  ore,  long  tons 

Tin  bars,  blocks,  pigs,  etc 

Imported  from  (in  part) : 

United  Kingdom 

British  Straits  Settlements 

Dutch  East  Indies 

Hongkong  


3,207,541 

48.649 

1,605.953 

5,028 


19,973 

885 

3,565,767 


EXPORTS   OF   COPPER,    LEAD    AND    ZINC 
In    pounds 

July.  1921 
Copper: 

Matte  and  regulus  (copperfcontent) 

Copper  and  manufactures  of  (total) 

Unrefined,  black,  blister,  etc 

Refined,  in  ingots,  bars,  etc 47,323,870 

Exported  to: 

Belgium 2,656.319 

France 4,710.404 

Germany 23,687,772 


Italy. 

Netherlands 

Spain 

Sweden 

United  Kingdom 

Canada. 

China 

Otlier  countries 

Old  and  scrap 

Composition  metal,  copper  chief  value. 

Pipes  and  tubes 

Plates  and  sheets 

Wire,  except  insulated 

Insulated  wire  andfcable 

Lead: 

Pigs,  bars,  etc.: 

From  domestic  ore 

From  foreign  ore 

Exported  to: 

France 

Germany 

Netherlands   

United  Kingdom 

Argentina 

Brazil 

Japan 

Other  countr:es 

Zinc: 

Ore  and  concentrates^(tons) 


Dross. 
Spelter: 

From  domestic  ore 

From  foreign  ore 

Exported  to" 

France 

United  Kingdom .... 

Canada 

Japan 

Otner  countries 

In  sheets,  strips,  etc 

Zinc  dust 

Other  zinc  manufactures. 


1,258,130 

2,591.011 

638,996 

695.244 

1,597.074 

524,647 

M97.528 

2,466.745 

342 

805 

114.670 

191.647 

381.170 


52.703 
3.562.918 


112.007 
448,000 
52.703 


137,785 

280.024 

11,694 

191,758 


July,  1922 
3,634,190 

10,160,583 
574,865 
198,892 

1,084.057 

269,421 

9,144,373 

276,110 

25,656,776 

6.636,860 

591.521 

1.938 


2.674 

9,372,231 

20,481 

1,539,422 

62.518 

704 

31,040 

31,040 

1,604 

12,683,135 

1.465.091 

10.069.625 

391.683 

566.255 

746,358 
1,457 


300 

64.430,580 


58.511.062 

1,935,410 

16,874.863 

16,738,698 

1,982.729 

3,888.195 

225,491 

1,618,392 

5,711.535 

142,346 

6,384.004 

2.687,980 

321.419 

96,205 

8,865 

122,745 

261,531 

762.791 

717,601 


2.468.415 

'  '291,270 

138,998 

175 
617,777 

8,644,335 


1,915,341 

4,539,600 

6,010 

562,311 

1.621,073 

493,147 

332.887 

68.779 
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Nevada  Consolidated  Copper  Co. 

A  statement  of  the  affairs  of  Nevada  Consolidated  Copper 
Co.  for  the  second  quarter  of  1922  says  that,  after  a  shut- 
down and  complete  suspension  of  production  for  one  year, 
operations  were  resumed  in  April,  when  a  small  tonnage  of 
ore  was  mined  from  the  Ruth  mine,  and  in  May  steam- 
shovel  operations  were  resumed  in  the  Pits  mine.  The  con- 
centrator was  placed  in  operation  during  the  last  of  April, 
and  the  first  blister  copper  was  produced  in  the  smelter 
about  May  15. 

The  following  table  shows  the  net  output  by  months: 

Pounds 

April    2,145,892 

Mav 5.103.277 

June    4,286,741 

Total    11.535,910 

A  total  of  345,181  dry  tons  of  Nevada  Consolidated  ore, 
averaging  1.612  per  cent  copper,  was  milled,  and  29,758 
dry  tons  of  Ruth  mine  direct-smelting  ore,  averaging  6.35 
per  cent  copper,  was  received  at  the  smelter.  In  addition 
to  the  company  ores  received,  46  dry  tons  of  custom  ore, 
averaging  47.2  oz.  silver,  was  purchased  and  smelted. 

The  cost  of  production  per  pound  of  copper  for  the 
quarter,  including  all  fixed  and  general  overhead  expenses, 
other  than  federal  taxes,  and  including  also  the  exceptional 
expenses  in  all  departments  of  the  mines,  mill,  and  smelter 
incident  to  the  resumption  of  operations,  was  14.10c.  per 
lb.  This  cost  does  not  include  credit  for  gold  and  silver 
values,  which  for  the  quarter  amounted  to  0.06c.  per  lb. 
of  copper. 

The  average  carrying  price  of  copper  for  the  quarter 
was  13.209c.  per  lb.,  resulting  in  the  financial  outcome  of 
operations  as  follows: 

$103,308.75 

Shutdown    '-xpenses  and   miscellaneous   non-operating 

costs   130.910.07 

$234,218  82 
Miscellaneous  earnings  and  value  of  gold  and  sliver.  .  89,803.88 

surplus  account $144,414.94 

The  patent  litigation  in  which  the  company  was  involved 
with  Minerals  Separation  has  been  satisfactorily  Bettled 
court,  and  a  favorable  agreement  has  been  entered 
into  with  Minerals  Separation  North  American  Corporation 
covering  license  for  the  future  use  of  its  flotation  processes. 
The  main  concentrator  building!  was  almost  totally  de- 
stroyed late  in  the  afternoon  of  July  9  by  a  fire  of 
unknown  cause,  which  started  near  the  south  end  of  the 
crushed-ore  storage  bins  adjoining  the  fine-grinding  de- 
partment. 

Immediately  following  the  fire,  contracts  were  made  for 
structural  steel  to  replace  two  units.  These  will  contain 
grinding  and  concentrating  capacity  of  8,000  to  9,000  tons 
per  day.  The  old  wooden  storage  bins  will  be  replaced  with 
steel  construction,  and  the  new  plant  will  contain  no  wood 
at  all  except  in  apparatus  where  the  employment  of  wood 
is  necessary.  At  the  time  of  writing  this  report,  building 
:■  111  i  unit  had  all  been  shipped  rrorn  the  fabri- 
hops,  and  several  carloads  had  arrived  al  the  plant. 

nig  equipment   and  crew     pound, 

and,  barring  unforeseen  delays,  the  fust   unit  building  will 
be  complete!      rected  by  it  !    •  u.  ,.i,,,    ind 

the  finished  by  or  near   the   end   "f   thai    month. 

ising    the   undamaged    grinding    machinery    and    such 
spares  in  the  way  of  other  npr  round, 

her  with  n  crnsiderable  amount  of  machil 
from  the   Utah   Copper  Co.  at   Gnrficld,   it    was   est! 

!  thai  ■  atloni  would  be  r.   omed 

to  the  extent  of  about  1,000  »">  -  per  d;iy  on  Sept,   15.     An 


additional  thousand  tons  of  concentrating  capacity  will  be 
available  for  use  on  Oct.  1,  and  thereafter  added  equipment 
will  be  put  in  operation  weekly,  to  the  end  that  the  entire 
two  units  should  be  available  for  use  by  about  the  end  of  the 
year,  dependent  upon  deliveries  of  new  equipment  as  well 
as  upon  the  demand  for  production. 

In  the  meantime,  copper  output  is  being  maintained 
at  the  rate  of  about  2,500,000  lb.,  and  possibly  somewhat 
more,  per  month  through  the  treatment  of  increased 
quantities  of  ore  drawn  from  the  high-grade  deposits  of 
the  Ruth  mine,  together  with  the  small  stock  of  concen- 
trates and  other  smeltable  material  on  hand.  Upon  re- 
sumption of  concentrating  operation  to  the  extent  of  2,000 
tons  per  day  by  or  before  Oct.  1,  production  will  be  imme- 
diately restored  to  the  curtailed  rate  prevailing  prior  to 
the  fire. 

Santa  Gertrudis  Co.,  Ltd. 

Gold;  Mexico 

The  general  manager's  report  on  the  working  operations 
of  the  Santa  Gertrudis  Co.,  Ltd.,  for  the  quarter  from 
April  1  to  June  30,  1922,  follows: 

The  mill,  during  the  above  period,  crushed  35,366  dry 
short  tons  of  ore  from  the  Santa  Gertrudis  mine.  The  value 
of  the  bullion  produced  was  $306,624.33  in  United  States 
currency.  Working  expenses  (including  development  and 
shipping  and  selling)  amounted  to  $227,122.94,  leaving  an 
estimated  profit  at  mines  of  $79,501.39.  In  addition  to  th 
above  tonnage,  the  mill  crushed  73,544  dry  short  tons  '  <■ 
ore  delivered  by  the  Inversiones  Co.  from  its  El  Bord  , 
Malinche,  and  El  Cristo  mines. 

Due  to  the  sustained  higher  silver  price,  production  was 
increased  in  June  to  82  per  cent  of  full  capacity,  as  com- 
pared to  the  70  per  cent  rate  in  effect  for  the  last  several 
months. 

The  price  of  silver  was  taken  at  $0.6343  per  fine  ounce. 
The  figure  quoted  for  value  of  bullion  produced  is  subject  to 
correction,  as  the  prices  realized  by  actual  sales  are  higher 
or  lower  than  that  taken. 

The  El  Bordo  groups  produced  73.544  dry  short  tons  of 
ore,  of  which  51,937  tons  came  from  the  El  Bordo  mine, 
18,616  tons  from  El  Cristo,  and  3,092  tons  from  Malinche. 
All  this  ore  was  shipped  to  the  mill  of  the  Compania  Bene- 
Bciadora  de  Pachuca.  S.A..  for  treatment.  The  excess  of 
revenue  over  expenditure,  on  the  treatment  of  this  ore, 
amounted  to  $92,437.  This  figure  is  BUbjecl  to  the  pro- 
portion accruing  to  the  owners  of  the  El  Bordo  properties. 
It  was  largely  on  the  expectation  of  what  might  be  found 
in  the  Malinche  mine,  where  the  Vizcaina  vein  would  be 
intersected,  that  the  interest  in  the  El  Bordo  was  originally 
acquired.  The  developments  on  this  vein  appear  to  confirm 
tpectation  and  may  have  an  important  hearing:  on  the 
future.  It  is  characteristic  of  tins  vein,  which  is  one  of  the 
most  important  in  the  district  and  has  produced  large  b 
of  high-grade  ore  on  adjoining  properties,  that  it  is  not 
ore-bearing  above  ■  depth  of  1,200  to  1,300  ft.,  but  below 
shoots  have  persisted  to  depths  of  over  2.000  ft. 

Chief  Consolidated  Mining  Co. 

Silver,  lead:  Utah 

A    report    of    the    operations    of    the    Chief    Consolidated 

Mining  he   second    quarter   of    1922    shows    that 

gross  i  n  sales  of  ore  in  L922  were  11,780,029.46; 

operating    cost,   exclusive    of    depletion,   $1,848,468.72;    net 

ngs,  $381,660.78;   Interest   on  investments,  $13.274 "'-l; 

dividends.   $88,402.20.     Surplus  Jan.   1,   1922.  was  Jt.827,- 

•  June  '■".  L922,  •  !,1  14,068.46. 
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Week  Ended  Sept.  9,  1922 
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NEW  MACHINERY 
AND  INVENTIONS 


Self-Fitting  Keys 

In  the  metal-mining  industries  keys 
are  used  to  make  the  driving  connec- 
tion between  shafts  and  couplings, 
gears,  sprockets  and  pulleys.  It  is 
usual  to  mill  or  slot  the  keyway  in  the 
shaft  and  to  slot  the  keyway  in  the 
external  member.  But  both  of  these 
keyway  sizes  will  vary  slightly,  and  to 
obtain  the  desired  tightness  between 
the  key  and  key-ways  it  has  been  nec- 
essary to  carefully  fit  the  parts  to- 
gether. This  has  usually  been  done  by 
hand,  either  by  filing  the  key  to  fit  the 
keyway  or  by  filing  or  scraping  the 
keyways  to  fit  the  key. 

It  usually  takes  a  good  mechanic 
three  or  four  hours  to  fit  an  ordinary 
li  in.  x  U  in.  key.  A  key  slightly 
smaller,  say  1  in.  x  1  in.,  may  require 
only  two  hours,  and  in  exceptional  cases 
may  be  fitted  well  enough  in  an  hour. 
But  the  mechanic  needs  to  be  experi- 
enced, and  the  key  and  keyways  need 
to  be  almost  the  right  size  to  start  with 
in  order  to  obtain  even  these  results. 
Such   hand   fitting   generally   is    expen- 


HARDENED STEEL 
CUTTING    EDGE 


M 


^ 


DRIVE  IN  BY 
STRIKING  HERE 
WITH  HAMMER 
CHIP  RECESS 


Self-fitting  keys  for  driving  connections 

sive    work,    and    the    results    are    not 
always   satisfactory. 

In  the  new  Keytite  self-fitting  keys 
a  tough  chisel  stock  is  used,  and  this 


A  g unite-covered  converter  flue 


is  ground  to  a  size  slightly  larger 
than  the  nominal  keyway  width.  A 
cutting  edge  and  chip  recess  are  pro- 
vided near  the  front  end  of  the  key. 
Ahead  of  these  is  a  pilot  slightly 
smaller  than  the  nominal  keyway  width. 

To  install  one  of  these  keys  the  pilot 
is  entered  first  with  the  cutting  edge  at 
the  side.  Then  the  key  is  driven  home 
with  an  ordinary  machinist's  hammer 
or  with  a  sledge,  depending  upon  the 
size  of  the  key.  The  cutting  edge  sizes 
the  keyways  to  make  a  tight  fit  between 
the  body  of  the  key  and  the  keyways. 

In  the  larger  sizes  cutting  edges  are 
sometimes  provided  on  both  sides. 
When  it  is  desired  to  fit  top  and  bottom 
as  well  as  on  the  sides,  a  cutting  edge 
is  also  provided  at  the  top. 

Smith  &  Serrell,  Central  Ave.  at 
Halsey  St.,  Newark,  N.  J.,  are  the  gen- 
eral sales  agents. 


Covering  a  Converter  Flue 
with  Gunite 

The  accompanying  illustration  shows 
a  gunite-covered  converter  flue  which  is 
being  used  by  the  Tennessee  Copper  Co., 
Copperhill,  Tenn.  The  original  steel 
flue  was  first  covered  with  42-in.  tri- 
angle mesh  (style  No.  23)  screening, 
and  1-in.  square  rods  were  placed  longi- 
tudinally 12  in.  apart  to  insure  rigidity. 
A  3-in.  coating  of  gunite  was  shot  over 
the  entire  surface.  The  flue  is  120  ft. 
101  in.  in  length,  and  expansion  joints 
are  provided  29  ft.  and  38  ft.  from  either 
end.  The  flue  is  giving  excellent  satis- 
faction and  the  temperature  of  the  gas 
handled  is  from  800  to  900  deg.  F. 


TRADE    CATALOGS 


Empty  cyanide  cans  on  the  dum/*.  Unn»<i  Corporation  of  Canada,  Cobalt,  Ontario 


Pneumatic  Collecting — B.  F.  Sturte- 
vant  Co.  of  Hyde  Park,  Boston,  Mass. 
has  just  issued  a  new  seventy-two-page 
engineering  bulletin  on  pneumatic  col- 
lecting and  conveying.  It  contains 
thirty-three  pages  of  pictures  and 
diagrams,  seventeen  pages  of  useful 
tables — how  to  find  the  tfize  of  fans, 
the  suction,  volume,  r.p.m.  and  horse- 
power for  any  system,  cubic  feet  of  air 
handled  per  minute,  size  of  pipe  and 
ducts  use. I,  and  various  other  valuable 
tables.  Data  are  also  given  on  dust  col- 
lecting from  grinding  and  polishing  ma- 
tumbling  barrels,  sand-blast  ma- 
chines, coal  breakers,  shoe  machinery 
and  the  removal  of  fumes  and  gases. 
In  addition,  there  are  parts  on  the  con- 
veying of  pulverized  coal,  fibrous  ma- 
t.  1 1  il  .  coffee,  ashes,  wool,  wood  chips. 
.wi.l  similar  articles.  It  is  a  m"*1 
comprehensive  treatise  on  pnei><o<vtlr 
collecting  and  conveying  systems.  A 
copy  will  be  sent  on  request. 
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Our  Manganese  Reserves 

THE  ESTABLISHING  of  a  tariff  on  manganese 
ore  was  the  result  of  the  earnest  campaign  waged 
by  the  American  Mining  Congress.  Its  re- 
searches and  inquiries  led  to  the  compilation  of  data 
showing  a  large  available  tonnage  of  high-grade  as 
well  as  low-grade  manganese  ores  (manganiferous  iron 
'ores),  and  it  was  the  presentation  of  the  results  of  this 
investigation  which  undoubtedly  decided  Congress  in 
favor  of  the  tariff,  in  spite  of  the  fact  that  the  estab- 
lished Executive  bureaus  of  the  government  in  Wash- 
ington did  not  and  do  not  agree  with  these  estimates 
of  manganese  reserves.  The  U.  S.  Geological  Survey  is 
the  best-recognized  authority  on  these  subjects,  having 
specialized  for  years  in  the  statistics  of  mineral  produc- 
tion— with  which  business  it  is  charged  by  Congress 
and  an  annual  appropriation  voted  for  the  purpose;  and 
being  equipped,  from  its  familiarity  with  geological 
principles,  for  the  safest  and  most  approximately  cor- 
rect estimate  of  ore  in  the  ground.  The  estimates  of 
available  reserves  of  high-grade  manganese  in  the 
United  States  by  the  U.  S.  Geological  Survey  and  by 
the  American  Mining  Congress  are  as  far  apart  as  the 
poles,  though  all  agree  that  the  reserves  of  manganif- 
erous iron  ores  are  very  large. 

Congress  may  be  likened  to  an  investor  who  receives 
two  reports  on  the  ore  reserves  of  a  mining  property 
concerning  which  he  is  seeking  the  truth.  In  this  case 
they  do  not  check.  The  way  of  the  investor  would 
have  been  to  have  called  for  a  check  in  the  way  of  a 
third  report,  and  this  is  what  Congress  should  have 
done;  but  Congress  is  far  more  careless  with  its  laws 
than  the  investor  is  with  his  ventures.  As  a  makeshift 
instead  of  a  check,  if  Congress  could  not  judge  between 
the  reliability  of  the  writers  of  the  differing  reports, 
an  average  between  the  two  might  have  served  as  a 
rough  basis  for  discussion.  It  is  not  unlikely  that  as 
a  matter  of  fact  the  truth  may  be  found  between  the 
two  glaringly  different  estimates.  The  difficulty  of  esti- 
mating ore  reserves  is  known  to  the  experienced  engi- 
neer; and  the  very  exceeding  difficulty  of  estimating  ore 
not  yet  developed.  Ore  as  mined  is  apt  to  exceed  the 
predictions  of  the  conservative  engineer  and  adviser 
to  investors,  although  far  less  than  the  hopes  of  san- 
guine promoters.  In  the.  present  case  we  have  what  we 
may  describe  as  an  engineer's  report  on  the  one  hand, 
and  a  seller's  report  on  the  other.  Conservative  and 
too  cautious  as  the  average  engineer's  report  is  apt  to 
be  (and  has  not  this  fact  been  sufficiently  bruited  in 
our  discussion  columns  and  elsewhere  to  be  patent?), 
it  is  also  true,  though  not  so  loudly  advertised,  that  a 
seller's  report  is  rarely  reliable.  Out  of  several  thou- 
sand checked  up  by  a  certain  examining  engineer  corps, 
two  (not  two  thousand)  were  found  to  be  absolutely 
accurate. 

It  still  remains  a  most  important  thing  to  discover 
what  the  best  estimate  is  for  American  manganese  re- 
serves.   A  wise  future  governmental  and  private  policy 


as  regards  manganese  mining  depends  on  having  this 
fundamental  basis  for  calculation  as  accurate  as  pos- 
sible. So  far,  evidently,  with  the  wide  divergence  of 
opinion,  we  have  nothing  we  can  tie  to.  We  should 
know  the  methods  and  resources  of  the  U.  S.  Geological 
Survey  inquiry;  we  should  inquire  into  the  basis  on 
which  the  American  Mining  Congress  conclusion  has 
been  reached.  The  official  report  of  the  basis  for  this 
conclusion  is  couched  in  language  that  is  not  wholly 
assuring : 

"I  have  before  me  two  hundred  or  more  statements 
of  state  geologists,  mine  operators,  and  mining  engi- 
neers of  recognized  authority;  statements  signed  by 
mine  operators  and  owners;  some  of  them  are  sworn  to, 
many  of  them  are  based  on  careful  engineers'  reports, 
from  which  are  summarized  the  manganese  reserves  of 
the  United  States." 

If  the  investor,  for  whom  the  several  thousand  re- 
ports on  mining  properties  above  mentioned  were 
checked  up,  had  accepted  the  sworn  statement  of  the 
owners  as  to  their  ore  reserves,  the  amount  that  he 
would  have  sunk  in  investment  would  have  been  of  the 
same  degree  of  magnitude  as  the  amount  of  the  German 
reparation.  Any  appraiser  of  mines  knows  that  the 
examination  must  be  conducted  by  a  disinterested  party. 


Competition  Increasing  in  the 
Nickel  Industry 

BEFORE  THE  GREAT  WAR,  practically  all  of 
the  nickel  sold  in  the  United  States  was  produced 
by  the  International  Nickel  Co.  from  ores  mined 
and  smelted  in  Ontario.  The  converter  matte  was  re- 
fined at  Bayonne,  N.  J.,  and  the  nickel  and  Monel 
metal  there  produced  were  fabricated  by  independent 
concerns.  A  comparatively  insignificant  amount  was 
produced  by  the  U.  S.  Nickel  Co.  at  New  Brunswick, 
N.  J.,  from  foreign  ores  and  mattes,  by  copper  smelters 
as  a  byproduct,  and  by  a  company  operating  on  cobalt- 
nickel  ore  in  Missouri.  Today,  however,  three  com- 
panies are  actively  competing  for  business  in  this 
country,  and  two  fabricating  plants  are  under  the  con- 
trol of  producers  or  in  close  affiliation  with  them. 

The  International  Nickel  Co.  is  still  the  principal  in- 
terest, both  in  this  country  and  the  world.  All  of  the 
refining  is  now  done  at  the  new  plant  at  Port  Colborne, 
Ont.,  where  costs  are  presumably  sufficiently  low  to 
offset  the  proposed  customs  duty  of  3c.  per  lb.  on  metal- 
lic nickel,  which  would  not  have  to  be  paid  had  the 
refining  been  continued  in  this  country.  A  completely 
equipped  rolling  mill  has  been  built  and  recently  put 
in  service  at  Huntington,  W.  Va.,  so  that  the  producer 
can  control  this  end  of  the  business  and  develop  it 
properly. 

The  second  most  important  producer  of  the  woi-ld,  the 
Mond  Nickel  Co.,  which  has  its  mines  and  smelter  near 
those  of  the  International  company  in  Ontario,  formerly 
sold  all  of  its  product  abroad,  and  paid  no  attention  to 
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the  American  market,  though  it  met  competition  from 
the  International  company  in  Europe.  Last  year,  how- 
ever, Lewis  Lazarus  &  Sons  were  appointed  American 
sales  agents  for  Mond  nickel.  In  the  last  few  months 
this  outlet  has  been  superseded  by  arrangements  with 
a  fabrication  plant  in  Pennsylvania  and  direct  sales 
through  that  agency.  This  is  known  as  the  American 
Nickel  Corporation,  which  has  taken  over  the  rolling  mill 
of  the  Nickel  Alloys  Co.,  at  Hyde,  Clearfield  County,  Pa. 
The  directors  of  the  American  Nickel  Corporation  are 
C.  V.  Corless,  general  manager  of  the  Mond  Nickel  Co., 
Ltd.,  Coniston,  Ont.;  Oliver  Hall,  Coniston,  Ont.;  Grant 
Shipley,  Pittsburgh:  G.  P.  Bassett,  Pittsburgh;  George 
Calvert,  Pittsburgh;  W.  L.  Dethloff,  Clearfield,  Pa.; 
and  Dr.  C.  T.  Hennig,  of  Clearfield.  Mr.  Basset  is 
president,  Dr.  Hennig,  vice-president,  and  T.  J.  Patton, 
secretary  and  treasurer.  The  general  sales  offices  of  the 
company  are  at  740-746  Oliver  Building,  Pittsburgh. 
Dr.  Hennig  is  the  inventor  of  a  process  of  rolling  and 
forging  pure  nickel  which  is  expected  to  have  wide 
application.  The  original  company  at  Clearfield  was 
formed  to  exploit  his  inventions. 

The  third  interest  now  in  competition  for  the  Amer- 
ican market  is  the  British  America  Nickel  Corporation, 
also  with  mines  and  reduction  works  in  the  Sudbury 
district  of  Ontario.  This  company  was  organized  dur- 
ing the  Great  War,  with  British  Government  backing. 
Conditions  have  not  been  so  favorable  for  its  success 
owing  to  its  having  a  lower  grade  of  ore  and  to  the 
lack  of  cheap  hydro-electric  power  which  the  other  two 
companies  possess.  It  has  the  advantage  of  modern 
and  exceedingly  well-ordered  plants,  however.  Although 
it  has  not  been  producing  for  the  last  year  or  two,  this 
company  has  a  large  stock  of  nickel  on  hand  which  it 
is  trying  to  dispose  of  through  its  New  York  office  in 
the  C.  P.  R.  Building,  managed  by  L.  J.  Buck.  Quite 
recently  operations  at  the  refinery  at  Deschenes,  Que., 
are  reported  to  have  been  resumed  on  a  small  scale. 

Competition  in  the  nickel  industry  therefore  promises 
to  be  active.  The  large  amount  of  the  metal  formerly 
used  in  armament,  which  has  been  estimated  at  some- 
thing like  40  per  cent  of  the  world's  production,  will,  in 
a  large  measure,  have  to  find  another  outlet  unless 
present  peace  plans  miscarry.  Producers  are  actively 
engaged  in  the  popular  pastime  of  the  non-ferrous 
metal  industry — finding  new  uses  for  the  metal  and 
extending  the  popularity  of  present  ones. 

The  course  of  prices  will  be  interesting.  Formerly, 
with  the  International  company  in  sole  control,  the  price 
was  practically  fixed  at  a  figure  which  would  net  that 
producer  a  satisfactory  profit.  This  was  from  35  to 
40c.  per  lb.,  and  most  of  the  metal  was  sold  on  long- 
term  contracts.  Undue  advantage  was  not  laken  of  the 
phenomenal  war  demand  and  the  price  was  advanced 
only  a  few  cents.  The  advantages  of  a  fixed  price  are 
obvious;  if  it  is  a  fail'  one  'hey  inure  not  only  to  the 
seller  bul  to  the  buyer  as  well.  Recently,  competition 
from  the  two  new  sellers  has  brought  the  BO-called 
outside  market  price  down  from  the  86c.  level  of  the 
International  company  to  as  low  as  20c,  though  im- 
proved demand  has  now  carried  it  up  to  about  88c  H 
would  seem  that  oM  "f  two  things  must  happen:  either 
the  International  company  must  stick  to  its  old  price 
level   and  divide  the   market    with    its   I  |    com- 

ers; or,  it  must  nit  the  price  to  such  an  extent 
that  it  will  imt  pay  one  or  both  of  the  other  producers 
to  operate.  There  is  little  doubt  that  so  long  as  the 
phenomenally    rich    Creighton    orebody    hold-    out,    the 


International  can  sell  nickel  in  this  country  cheaper 
than  either  of  its  competitors  and  still  make  a  profit. 
A  middle  policy  may  be  decided  on:  assuming  that  the 
British  America  company  is  the  highest-cost  producer 
of  the  three,  it  may  he  considered  wise  to  establish 
the  price  at  a  figure  just  below  that  at  which  the 
British  America  company  can  operate.  This  would 
eliminate  that  competition,  and  would  still  assure  a  mod- 
erate profit,  but  would  allow  the  Mond  company  to  sell, 
in  this  country,  its  surplus  over  European  demands, 
which  normally  would  not  amount  to  much. 

The  demand  for  nickel  may,  of  course,  become  so  great 
that  all  of  the  producers  can  run  at  somewhere  near 
capacity,  but  there  are  no  indications  just  now  that  this 
happy  condition  will  obtain  for  some  time. 


The  Institute  Meeting  at  San  Francisco 
Has  Attractive  Features 

4  MONG  the  features  of  the  forthcoming  meeting  of 
l\  the  Institute  at  San  Francisco  on  September  25 
■I  \~  and  following  days  will  be  an  excursion  to  the 
Comstock.  Eastern  members  on  their  way  to  the  Coast 
will  be  met  at  Reno  by  a  delegation  of  Californians. 
who  will  accompany  them  to  Gold  Hill,  where  Bulkeley 
Wells  and  his  associates  of  the  United  Comstock  Mines 
Co.  will  entertain  them  mentally  and  physically.  The 
mine  is  a  consolidation  of  a  number  of  famous  old  prop- 
erties on  the  Comstock  lode,  whereas  the  mill  exemplifies 
the  latest  ideas  on  the  treatment  of  complex  gold-silver 
ores.  Another  interesting  excursion  will  be  to  the 
Carson  Hill  group  of  mines,  on  the  Mother  Lode,  in 
Calaveras  County.  W.  J.  Loring  has  offered  to  be  host 
to  a  party  of  nine  engineers  on  a  visit  to  these  mines,  of 
which  he  is  manager.  This  should  prove  an  interesting 
and  attractive  trip,  particularly  for  those  who  are 
engaged  in  gold  mining  elsewhere.  Of  the  other  excur- 
sion, to  the  Hetch  Hetchy  water-works  and  tunnel,  we 
have  spoken  in  an  earlier  issue.  This  will  be  restricted 
to  fifty  visiting  members.  Among  other  points  of  in- 
terest in  the  vicinity  of  San  Francisco  are  the  Selby 
silver-lead  smelter  and  the  two  universities.  Golf  will 
be  provided  for  those  devoted  to  the  royal  and  ancient 
name.  It  is  hoped  that  a  representative  contingent  from 
east  of  the  Mississippi  will  take  part  in  the  meeting. 
The  dearth  of  Western  members  at  many  of  the  New- 
York  meetings  has  often  been  apparent,  but  no  doubt 
many  Eastern  members  can  combine  a  vacation  trip 
with  the  present  San  Francisco  gathering. 


The  Kirkland  Lake  Gold  District 
of  Ontario 

NOT  LONG  AGO  the  Maryland  Casualty  00  .  of 
Baltimore,  addressed  a  letter  to  the  Lake  Shore 
Mines  as  follows:  "The  Lake  Shore  Mines,  on 
the  T.  &  N.  ().  Ry..  between  Coball  and  Timmins,  North- 
ern Ontario.  Canada."  Now.  the  Lake  Shore  mine  anil 
the  Kirkland  Lake  district  both  deserve  to  he  better 
known  than  that,  and  we  venture  to  say  that  in  a  few 
years  there  will  he  few  mining  men  at  least  who  will 
not   know  quite  a  hit  about  that  part  of  the  world 

To  thos,.  who  want  a  vacation  in  and  around  the 
woods  and  lakes  and  who  do  not  object  to  spending  it 
in  a  country  richly  dotted  with  promising  mining  pr  is- 
pects,  and  where  they  can  exercise  such  gcologicii 
running  as  they  may  have,  we  recommend  the  Kirkland 
Lake  district.     Leaving  Toronto  just    before  nine  in 
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the  evening  in  a  comfortable  sleeper  of  the  Canadian 
Government  railway,  one  alights  at  Swastika  about  half- 
past  three  the  next  afternoon.  A  stop  of  two  or  three 
hours  is  made  at  North  Bay  for  breakfast,  an  interval 
of  time  entirely  disproportionate  to  the  dining  facilities 
provided  in  that  town.  From  there,  the  traveler  may 
enjoy  an  observation  car  attached  to  the  transconti- 
nental train.  This  government  train  is  becoming  very 
popular.  The  people  are  beginning  to  realize  that  the 
better  the  train  is  patronized  the  less  the  deficit,  later 
to  be  met  by  taxes,  will  be.  As  a  result,  ten-  and 
twelve-car  trains  over  the  northern  route  are  now  com- 
mon, and  the  service  is  good.  On  the  long  transconti- 
nental trip,  occasional  delays  must  be  expected. 

Swastika  is  the  railroad  point  from  which  entry  is 
made  to  the  Kirkland  Lake  and  Fort  Metachewan  gold 
districts.  Several  automobiles  meet  the  train,  the  bus 
service  operated  by  Walter  Little  being  popular  with 
the  old-timers.  The  run  out  to  the  mining  town  is 
accomplished  in  about  twenty  minutes  provided  the 
automobile  does  not  run  into  the  tailing  pond  of  the 
Lake  Shore  mine,  as  it  did  in  the  recent  trip  of  one 
of  the  editors  of  the  Journal-Press.  The  pond  is  on 
either  side  of,  and  on  a  level  with,  the  road,  and  our 
editor  had  visions  of  a  slimy  end  until  the  car  was 
safely  withdrawn  by  a  team  of  horses.  The  road,  as 
a  whole,  is  good.  A  year  or  two  ago  communication 
was  bad,  and  there  was  considerable  discussion  as  to 
whether  a  narrow-gage  railway  or  an  automobile  road 
should  be  built.  The  last-named  plan  was  adopted  after 
some  questionable  dealings  in  townsites  along  the  pro- 
posed light  railway. 

Kirkland  Lake  is  a  picturesque  town  on  the  lake  shore, 
largely  composed  of  "shacks"  evidently  hurriedly  con- 
structed. The  Kirkland  Lake  Hotel  is  a  recently  pro- 
vided convenience,  even  if  in  no  sense  a  luxury.  The 
city  visitor  is  not  apt  to  select  Miller's  restaurant,  from 
its  exterior,  as  the  best  place  in  town  in  which  to  eat, 
but  the  meals  are  acceptable.  The  school  building  seems 
adequate,  and  Harry  Oakes  has  provided  an  athletic 
field  for  the  numerous  baseball  and  association  football 
games.  In  providing  an  attractive  setting  Nature  has 
done  her  part  well.  Lakes  are  numerous,  which,  with 
their  wooded  shores,  are  equally  attractive  as  most  sum- 
mer resorts.  In  July,  the  roadside  abounds  with  rasp- 
berries, strawberries,  and  huckleberries.  To  make  the 
picture  complete  we  must  not  forget  the  wild  life — 
especially  the  mosquitos  and  black  flies,  which  are  at 
their  best — or  worst — early  in  the  summer. 

The  operating  gold  mines,  all  with  mills,  are  five  in 
number,  and  are  situated  in  almost  a  straight  line 
along  a  fault  zone  locally  termed  "the  break."  First 
comes  the  Kirkland  Lake,  then  the  Teck-Hughes.  the 
Lake  Shore,  the  Wright-Hargreaves,  and  lastly  the 
Tough-Oakes,  now  refinanced  by  English  capital  and 
known  as  the  Kirkland  Lake  Proprietary.  The  gold 
occurs  largely  native,  with  some  tellurides,  and  the 
country  rock  includes  conglomerate,  syenite,  porphyry, 
and  lamprophyre,  most  of  the  vein  ore  having  a  char- 
acteristic reddish  color  due  to  the  included  porphyry. 
The  veins  are  in  general  well  defined,  with  widths  and 
values  which  vary  greatly.  They  are  not  so  numerous 
as  in  the  Porcupine  district,  but  have  been  highly 
profitable  in  many  instances. 

The  Kirkland  Lake  mine,  to  the  west,  is  owned  by 
the  Beaver  interests,  of  Cobalt,  and  is  the  deepest  mine 
of  the  district,  being  down  about  1,000  ft.  The  next 
property,  the  Teck-Hughes,  suffered  in  the  early  days 


from  various  man-made  causes,  but  with  the  present 
excellent  management  promises  soon  to  pay  dividends. 
It  is  reported  that  the  main  oreshoot  dips  into  the  Orr 
property  adjoining  on  the  south  at  about  1,200  ft.;  if 
this  is  a  fact,  it  is  to  be  hoped  that  a  mutually  satis- 
factory arrangement  can  be  made  for  working  the  com- 
bined properties  without  a  duplication  of  effort.  Con- 
fidence in  the  success  of  the  Teck-Hughes  has  brought 
the  stock  up  from  45c.  to  practically  its  par  value,  $1, 
in  three  months. 

The  Lake  Shore  has  the  smallest  mill  of  the  five,  with 
a  capacity  for  only  about  seventy-five  tons,  but  the 
property  is  one  of  the  richest  in  the  camp.  Practically 
nothing  but  development  ore  has  been  milled,  but  the 
grade  as  taken  out  of  the  drifts  has  averaged  around 
$25  per  ton,  and  dividends  have  been  paid  for  some  time. 
It  is  understood  that  provision  is  soon  to  be  made  for 
a  larger  mill. 

The  next  property,  the  Wright-Hargreaves,  is  gen- 
erally considered  to  be  the  cream  of  the  district.  The 
property  embraces  more  of  the  main  ore  zone  than  does 
the  Lake  Shore,  and  a  model  200-ton  mill  has  been  built. 
The  company  is  closely  controlled  as  to  stock  ownership. 

The  Tough-Oakes  has  suffered  from  litigation,  but 
seems  now  in  a  fair  way  to  make  some  money.  Phenom- 
enally rich  ore  was  found  on  the  surface,  and  the  prop- 
erty is  showing  up  well  at  depth.  As  the  Kirkland  Lake 
Proprietary,  the  Tough-Oakes  is  now  merged  with  the 
Burnside,  and  an  interest  in  the  neighboring  Sylvanite 
is  secured. 

The  problems  of  the  district  are  essentially  concerned 
with  mining  rather  than  with  milling.  After  the  ore 
is  taken  from  the  ground  there  is  little  difficulty  in 
extracting  the  gold.  The  flow  sheets  of  the  various 
mills  have  been  published  by  the  Ontario  Department 
of  Mines  in  a  bulletin  issued  last  year.  The  general 
practice  is  to  crush  in  a  jaw  or  gyratory  crusher,  fol- 
lowed by  grinding  in  ball  and  tube  mills,  and  counter- 
current  decantation,  using  zinc  dust  for  precipitation. 
Zinc  boxes  are  not  used  at  any  of  the  northern  Ontario 
gold  mines. 

The  surrounding  country  has  many  promising  pros- 
pects, the  vein  systems  not  being  directly  connected 
with  those  of  the  properties  just  mentioned.  The 
Argonaut,  about  twelve  miles  to  the  east,  is  building 
a  mill,  and,  with  the  trustworthy  management  which 
it  has,  should  develop  into  a  producer.  Less  far  along 
in  development  are  the  Bidgood  and  King  Kirkland 
mines,  but  the  surface  work  is  decidedly  promising. 
The  Montreal-Ontario  has  a  mill,  but  so  far  no  ore.  To 
the  north  from  Kirkland  Lake  is  the  Goodfish  Lake 
mine  and  its  neighbor,  the  Providence,  both  well  spoken 
of.  Hundreds  of  other  claims  have  been  staked  in  the 
last  year  or  two,  many  with  good  surface  showings,  and 
on  many  of  which  work  is  being  actively  carried  on. 

Kirkland  Lake  is  not  a  boom  camp  filled  with  wildcats. 
The  visitor  is  impressed  with  the  apparent  honesty 
with  which  money  is  being  spent,  and  with  the  con- 
servative optimism  of  the  men  one  meets,  about  the 
district.  The  brokers  have  not  been  allowed  to  get 
the  upper  hand,  though  money  is  badly  needed.  It  is 
not  likely  that  there  will  ever  be  any  Hollingers  in  the 
district.  The  present  mines  are  small  ones,  but  are 
profitable,  and  there  is  as  yet  nothing  to  indicate  that 
they  will  not  have  a  long  life.  As  we  intimated  at  the 
outset,  the  district  is  attractive  for  the  engineer  wishing 
to  look  over  new  discoveries  of  promise  in  an  attractive 
and  accessible  region. 
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Gardner  F.  Williams 

An  Appreciation,  by  T.  A.  Rickard 

GARDNER  WILLIAMS  died  in  San  Francisco 
on  August  22.  It  was  known  to  his  friends  for 
more  than  a  year  that  his  days  were  numbered 
but  the  news  of  the  end  came  as  a  shock  nevertheless. 
Death  will  have  its  sting  as  long  as  man  is  mortal. 
Gardner  Williams,  moreover,  was  a  man  who  enjoyed  life 
and  made  the  most  of  it,  through  all  his  80  years.  He 
was  born  at  Saginaw,  Michigan,  in  1842.  His  father, 
Alpheus  Williams,  was  engaged  in  the  lumber  business 


Gardner  F.  Williams 

and  built  the  first  saw-mill  at  Saginaw;  he  was  of  the 
pioneer  type,  like  the  grandfather,  who  was  one  of  the 
first  settlers  of  Detroit,  going  thither  from  Boston  in 
1815.  Alpheus  Williams  came  to  California  in  1851  and 
seven  years  later  he  returned  to  Michigan  to  fetch  the 
family.  Gardner  was  then  a  boy  of  15.  He  had  received 
a  fairly  good  schooling  at  Pontiac.  Michigan,  and  was 
preparing  to  go  to  the  L'n  ,      ,    when 

he  was  transplanted  to  the  Pacific  Coast.  Scon 
arrival  here,  in  October  1858,  he  entered  the  College 
School  at  Oakland.  This  was  the  precursor  of  the  Col- 
of  California,  which  became  the  University  of 
California.  He  v.  II  graduated  from  the  State  univer- 
sity in  1866,  and  for  many  years  he  had  the  honor 
of  being  its  oldest  living  graduate.  In  1910  he  received 
the  honorary  degree  of  Doctor  of  I ..,  •■  from  the  Uni- 
versity of  California. 

Ten  days  after  graduation  he  went    to   Freil 
Saxony,  where  he  was  a  student  at  the  famous  Mining 
Ac.iflemy   for  three  years.     On   his  return,   in    1869,  he 
examined   the   salt   deposits   of   Carmen    island,    in   the 
Gulf  of  California,  and  in   1870  he  was  appointed  an 


assayer  at  the  Mint  in  San  Francisco.  This  appoint- 
ment he  resigned  after  a  year  to  go  to  Pioche,  Nevada, 
where  he  was  engaged  as  assayer  and  mill  superin- 
tendent for  the  Meadow  Valley  Company.  He  remained 
there  for  3i  years.  In  1871  many  of  the  miners  of 
Pioche  went  to  South  Africa,  enticed  by  the  stories 
of  diamond  discoveries  at  Kimberley.  Little  did  he 
think  then  how  prominently  he  was  to  become  identified 
with  the  diamond  industry  of  South  Africa.  From 
Pioche  he  went  to  Silver  Reef,  in  Utah.  That  was  in 
1875.  When  the  mine  'petered  out'  he  returned  to 
California,  before  going  to  White  Pine,  Nevada,  where 
again  he  had  charge  of  a  silver  mine.  In  1880  he  be- 
came a  mining  expert  for  a  New  York  exploration 
company  and  traveled  widely  in  the  West  and  South- 
West.  Among  other  experiences  it  is  necessary  to 
mention  his  connection  with  the  hydraulic  mines  at 
Dutch  Flat  and  his  later  management  of  the  Spring 
Valley,  which  was  the  biggest  hydraulic  mine  in  Cali- 
fornia. Through  this  work  he  became  acquainted 
professionally  with  E.  G.  De  Crano.  whom  he  had  known 
previously  as  a  fellow  student  at  Freiberg.  In  1884 
De  Crano,  the  partner  of  Hamilton  Smith,  who  was 
consulting  engineer  to  the  Exploration  Company  of 
London,  in  which  the  Rothschilds  were  largely  inter- 
ested, was  asked  to  recommend  an  engineer  familiar 
with  gold  mining,  both  vein-mining  and  hydraulicking. 
De  Crano  recommended  Gardner  Williams,  whereupon 
he  received  a  telegram  to  come  to   London,   in   April 

1884.  He  was  sent  to  take  charge  of  a  gold  mine  at 
Pilgrim's  Rest  in  the  Transvaal.  The  venture  proved 
to  be  only  a  prospect,  so  he  returned  to  California  in 

1885.  Again  he  received  a  call  from  Smith  &  De  Crano, 
this  time  to  join  them  as  a  member  of  the  staff  of  the 
Exploration  Company.  Again  he  went  to  South  Africa. 
In  1887  on  a  voyage  from  Cape  Town  to  London,  he 
made  the  acquaintance  of  Cecil  Rhodes,  who  later  asked 
him  to  take  charge  of  the  De  Beers  diamond  mines  at 
Kimberley.  He  obtained  a  release  from  the  Explora- 
tion Company  and  on  May  1,  1887,  he  became  manager 
for  the  De  Beers  Mining  Company,  which  was  the 
predecessor  of  the  De  Beers  Consolidated  Mines  Ltd. 
He  held  this  highly  responsible  and  most  important 
position  for  18  years,  until  he  resigned  in  favor  of  his 
son.  Alpheus,  in  1905. 

During  his  management  of  the  old  De  Beers  mine  it 
became  the  nucleus  of  a  big  consolidation  made  by  Cecil 
Rhodes — a  consolidation  so  comprehensive  that  it  con- 
trolled the  diamond  market  of  the  world.  At  one 
time  90  per  cent  of  the  South  African  diamond  output 
came  from  the  De  Beers  group  of  mines.  During  his 
management  the  primitive  and  dangerous  system  of 
open-pit  mining  was  abandoned  in  favor  of  shaft-sink- 
ing and  systematic  underground  exploitation  "f  the  big 
chimney-like  deposit  of  blue  ground  in  which  the  dia- 
monds are  found.  The  Kimberley  mine  is  now 
ft.  deep,  although  the  slopes  do  no'  extend  below 
2,500  ft.  Here  I  may  state  that  the  diamantiferouB 
deposit    is  a  volcanic  v.  r  like  shape  that  in  its 

vertical  extension  traverses  a  nearly  horizontal  series 
dimentary  rocks  (shale,  conglomerate,  and  quartz- 
overlying  a  quarta-porphyry.  The  huge  'pipes'  or 
'chimneys'  are  occupied  by  the  diamantiferous  'blue 
ground',  which  is  a  breccia,  of  various  constituents,  in- 
cluding fragments  of  the  enclosing  rocks;  it  has  be*" 
described  by  Stebmer  as  "a  porphyritic  volcanic  pendo- 
tite  of  basaltic  structure".  These  notes  I  obtain  from 
the  book  on  'The  Diamond  Mines  of  South  Africa'  pre- 
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pared  and  compiled  by  Gardner  Williams,  with  the  liter- 
ary assistance  of  Eliot  Lord,  author  of  one  of  the 
Comstock  monographs.  This  work,  published  in  1902, 
in  two  handsome  volumes,  will  remain  an  enduring 
monument  to  the  manager  of  the  De  Beers  and  to  the 
generosity  of  his  directors,  who  contributed  £10,000 
of  the  company's  funds  to  the  publishing  of  it.  Thanks 
also  to  the  generosity  of  its  author,  the  book  has  been 
widely  distributed  among  colleges  and  libraries.  It 
is  a  most  interesting  history  of  a  great  mining  enter- 
prise. In  1905  Gardner  Williams  resigned  his  man- 
agership and  returned  to  the  United  States.  He  bought 
a  mansion  at  Washington  and  lived  there  until  1914, 
when  his  failing  health  caused  him  to  come  to  San 
Francisco  to  visit  his  youngest  daughter,  Mrs.  Eyre 
Pinckard.  While  here  he  renewed  acquaintance  with 
many  of  the  friends  of  his  youth. 

In  looking  back  over  the  career  of  this  distinguished 
American  engineer,  I  note  that  his  choice  of  a  profes- 
sion was  due  to  an  early  familiarity  with  mining.    His 
father  and  uncles  owned  and  operated  mines  and  ditches 
in  Yuba,  Butte,  Nevada,  and  Sierra  counties,  in  Cali- 
fornia.   While  he  was  a  boy  his  parents  lived  at  Butte, 
in  Sierra  county,  so  that  he  was  near  mines,  to  which 
he  went  often.     His  father  put  the  first  water  into 
Oroville    in    1854.      His   opportunity   to   go  to    South 
Africa,  where  he  became  famous,  as  we  have  seen,  was 
due,  in  the  first  place,  to  his  friendship  with  De  Crano, 
whom  he  met  at  Freiberg,  but  it  was  due  also  to  his 
experience  in  gold  mining  in  California,  especially  in 
hydraulicking.    The  mine  in  the  Transvaal  to  which  he 
was  sent  was  supposed  to  be  somewhat  similar  to  the 
Spring  Valley.     It  proved  to  be  otherwise,  but  I  have 
no  doubt  that  the  handling  of  large  blocks  of  alluvial 
ground  in  California  prepared  him  for  the  task  of  open- 
ing up  the  diamond  deposits  in  South  Africa.     When 
he  looked  at  the  huge  open-cut  at  Kimberley  in  1888  he 
must  have  thought  at  once  that  the  drift-mining  method, 
by  which  a  goldbearing  alluvial  channel  is  opened  up 
through  underground  workings,  would  suit  the  condi- 
tions.   An  old  friend  of  Gardner  Williams  tells  me  that 
when  he  returned  from  South  Africa  on  his  second  trip 
he  talked  freely,  in  the  smoking-room,  about  the  foolish- 
ness of  mining  for  diamonds  in  the  way  they  were  do- 
ing at  Kimberley,  and,  when  asked  for  an  alternative 
method,  he  suggested  the  sinking  of  vertical  shafts  and 
the  extending  of  levels,  as  parts  of  the  caving  system. 
He   asserted    confidently   that    it    would    save    lots    of 
money;  it  was  the  way  in  which  the  'deep  leads'  were 
worked  in  California.     On  his  arrival  in  London,  just 
before  sailing  for  New  York,  he  received  a  letter  from 
a  fellow  passenger  that  had  heard  his  talk.     This  man 
happened  to  be  a  director  of  one  of  the  big  mining 
companies;  he  asked  him  to  come  to  the  City  and  meet 
the  board  of  directors,  so  that  he  might  explain  his  idea 
of  how  the  Kimberley  mine  should  be  worked.    As  a  re- 
sult of  the  meeting,  he  was  engaged  as  general  manager. 
There  are  some  elements  of  probability  in  this  story. 
Gardner  Williams  was  ever  a  sociable  and  talkative  man. 
He  would  be  likely  to  talk  freely  on  such  a  subject  to  a 
congenial    companion    on    board    ship.      Whether    the 
"director"   was   Cecil   Rhodes   himself  or   an   associate 
of  the  empire-builder,  I  do  not  know.    The  facts  I  give 
concerning  his  first  meeting  with  Rhodes  and  the  cir- 
cumstances   leading    to    his   going   to    South   Africa    I 
obtained  from  Gardner  Williams  himself  four  years  ago. 
In   1872   he   married   Miss   Fanny   Martin   Locke   of 
Oakland;    he   lost   his   wife  tragically  when   she  was 


drowned  in  the  shipwreck  of  the  'Spokane'  on  June  29, 
1911.  He  leaves  a  son  Alpheus,  who  is  now  manager  at 
Kimberley,  and  three  daughters,  one  of  whom,  Frances, 
is  the  wife  of  William  W.  Mein. 

Gardner  Williams  had  a  character  that  endeared  him 
to  his  associates  and  employees.  He  was  rugged  and 
straightforward  in  his  dealings.  In  his  prime  he  was 
strong-willed  and  insistent,  tenacious  of  purpose,  and 
energetic  in  overcoming  obstacles.  These  character- 
istics were  developed  by  his  experience  as  an  executive 
in  big  mining  operations.  He  was  kindly  and  sagacious. 
Those  who  worked  with  him  say  that  he  was  loyal  and 
honest,  as  well  as  able  and  aggressive.  If  ever  an  in- 
justice resulted  from  one  of  his  decisions  the  'Old  Boss', 
as  he  was  called  affectionately,  would  feel  it  keenly  and 
would  hasten  to  make  amends.  He  was  no  respecter 
of  red  tape;  he  maintained  a  close  personal  contact 
with  the  details  of  his  business  and  with  the  personnel 
of  his  staff.  He  backed  his  subordinates  cordially  and 
was  as  ready  to  give  them  the  credit  they  deserved  as 
he  was  to  accept  his  share  of  the  responsibility  for  a 
mistake  they  might  make.  He  had  the  happy  gift  of 
making  men  feel  that  he  had  an  interest  in  their  per- 
sonal affairs  as  well  as  in  their  technical  work.  This 
trait  is  exemplified  by  his  habit  of  offering  a  lift  to 
any  member  of  his  staff  that  he  might  encounter  when 
he  happened  to  be  driving  near  the  mines,  and  then 
chatting  with  him  about  his  work.  His  friend  Henry  C. 
Perkins  has  always  insisted  that  Gardner  Williams  man- 
aged the  De  Beers  in  the  interest  of  the  shareholders; 
he  did  not  speculate  in  the  shares,  nor  did  he  take  ad- 
vantage of  his  knowledge  of  the  diamond  market;  he 
conducted  operations  for  the  benefit  of  the  shareholders 
and  for  the  welfare  of  the  community  at  Kimberley. 
In  this  policy  he  had  the  support  of  Cecil  Rhodes; 
between  them  they  prevented  any  purely  selfish  motive 
becoming  so  dominant  as  to  cause  the  diamond  syndicate 
to  become  grasping  and  greedy  in  its  virtual  control 
of  a  monopoly.  Although  a  graduate  of  two  colleges, 
he  was  not  of  the  academic  type,  being  inclined  to  action 
rather  than  theory.  In  his  private  life  he  loved  a  bit 
of  fun  and  gave  free  vent  to  his  good  nature;  he  was 
an  affectionate  father  and  a  sympathetic  friend.  Gard- 
ner Williams  was  a  successful  engineer  and  a  famous 
administrator,  a  companionable  gentleman  and  a  broad- 
minded  citizen;  his  memory  will  live  in  the  hearts  of 
his  friends  and  in  the  record  of  his  achievements. 


Ancient  Miners  of  Arizona  Treated 
Low-Grade  Ores 

At  a  number  of  points  in  southwestern  Arizona  have 
been  found  the  remains  of  rude  adobe  furnaces  at  which 
Spaniards  or  Mexicans  smelted  silver-lead  ores  from 
mines  considered  by  the  later  American  miners  of  no 
very  large  value.  These  old  mines  seem  to  have  been 
unchronicled  in  the  annals  of  Sonora  and  were  far  north 
of  the  ordinary  range  of  Spanish  activities.  One  such 
mine  and  smelter  is  near  Quartzsite.  It  was  bought 
lately  by  D.  W.  Hall,  who  has  found  much  ore  worth 
shipment.  In  this  same  locality,  thirty  years  ago,  a 
prospector  brought  to  the  Colorado  River  a  bar  of 
smelted  silver,  a  veritable  "plancha  de  plata,"  a  foot 
wide,  18  in.  long  and  2  in.  thick  and  weighing  about 
100  lb.  He  sold  it  to  the  Hodges  brothers,  of  Yuma, 
whom  he  told  that  he  had  found  the  bar  where  it  had 
been  partly  buried  in  dirt,  possibly  after  its  bearers 
had  been  slain  by  Indians. 
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Hiring  and  Firing 

The  Editor: 

Sir — It  has  long  been  recognized  that  time  of  service 
should  be  considered  and  is  entitled  to  some  reward. 
Recently  this  has  attracted  attention  in  connection  with 
the  seniority  rights  of  the  railway  employees.  One 
method  of  establishing  these  rights  was  presented  in  an 
editorial  entitled  "Seniority"  in  the  Engineering  and 
Mining  Journal-Press  of  Aug.  19.  There  are  many  cus- 
toms and  regulations,  varying  with  the  nature  of  the 
employment,  local  conditions,  and  views  of  the  manage- 
ment and  employees,  and  it  is  not  worth  while  to  here 
discuss  all  these.  The  one  great  question  is,  Is  it  right 
and  how  much  consideration  should  we  give  to  the  ques- 
tion of  time  of  service? 

It  may  help  to  clear  our  ideas  if  we  go  one  step 
deeper  and  first  take  up  the  question  of  the  power  to 
discharge.  Many  have  taken  the  view  that  the  power 
to  discharge  should  not  rest  with  the  management,  but 
should  only  be  applied  on  proven  charges  before  some 
board  on  whom  the  decision  would  rest.  This  is  on  the 
theory  that  an  injustice  may  be  done  to  the  worker. 
While  this,  apparently,  has  some  foundation,  we  cer- 
tainly cannot  expect  managers  to  be  responsible  if  they 
do  not  have  the  selection  of  their  assistants.  A 
few  illustrations  may  help  to  make  this  clear.  In  exec- 
utive positions  we  certainly  recognize  that  the  head 
must  have  the  power  of  appointing  his  immediate  as- 
sistant, and  assistants  in  turn  must  have  the  power  of 
appointing  their  helpers.  The  power  to  appoint  neces- 
sarily implies  the  power  to  discharge.  We  certainly 
cannot  hold  the  head  responsible  if  he  cannot  get  loyal 
and  good  support  from  his  subordinates.  This  is  ap- 
parent in  the  case  of  the  surgeon,  who  must  have  as- 
sistants that  suit  his  ideas.  In  the  case  of  the  cook,  the 
food  must  be  prepared  to  suit  the  ideas  of  those  that  are 
to  eat  it,  and  not  to  suit  even  better  experts  on  cooking. 
The  same  thing  applies  to  the  care  and  operation  of 
machinery,  or,  in  fact,  any  operations.  The  plea  that 
often  an  injustice  is  done  to  an  employee  cannot  be 
remedied  by  taking  away  the  responsibility  of  the  man- 
agement. This  plea  of  injustice  is  very  much  exag- 
gerated. While  mi  doubt  it  sometimes  happens,  the 
general  experience  of  operators  shows  that  their  em- 
ployees arc  made  up  of  valuable  workers  who  grade  off 
until  we  always  have  many  lhat  properly  should  be 
discharged.  Xo  industry  has  a  crew  of  100  per  cent 
efficiency,  and  there  is  always  quite  a  percentage  which 
should  properly  be  discharged,  but  are  retained  only 
because  of  the  expense  and  cull  of  finding  better 
men.  No  doubt  many  more  arc  improperly  retained 
than  the  few  who  are  unjustly  discharged.  An  operator 
who  improperly  discharges  will  soon  have  a  small  in- 
different crew. 

Conceding  the  power  to  discharge,  we  find  thai  the 
reward  for  time  of  service  is  very  closely  linked  with 
the  power  to  discharge.    It  is  not  alone  time  of  service 

that  makes  a  man  valuable,  and  we  would  certainly  many 


rimes  prefer  one  with  a  limited  time  over  one  that  had 
been  in  long  service.  It  may  very  readily  happen  that, 
of  two  of  equal  time  of  service,  one  should  properly  be 
discharged  and  a  milder  form  of  discipline  would  be 
retarding  his  advancement.  Some  have  tried  to  get 
over  this  difficulty  by  inserting  "when  competent."  This 
hardly  covers  the  case,  for  of  two  men  equally  compe- 
tent one  may  be  much  more  valuable  for  the  position 
than  the  other. 

We  are  always  confronted  with  trouble  when  we  at- 
tempt to  make  rules  for  human  problems.  They  cannot 
be  expressed  mathematically,  and  language  is  hardly 
broad  enough  to  express  in  one  short  rule  the  whole 
question.  We  note  this  in  our  criminal  law,  where  for 
the  same  expressed  crime  the  punishment  varies  con- 
siderably, so  that  the  court  may  have  great  latitude  in 
its  verdict.  The  commandment  "Thou  shalt  not  kill" 
cannot  be  taken  literally,  for  we  have  all  kinds  of  taking 
of  human  life,  varying  to  the  widest  extremes. 

If  we  attempt  to  make  rules  we  almost  inevitably 
destroy  interest  and  ambition,  for  if  the  individual  is 
held  back  by  a  rule  regarding  the  time  of  service  there 
is  no  incentive  for  special  effort.  We  tend  to  level  down 
and  not  bring  up  the  general  standard.  It  is  hopeless 
to  expect  absolute  justice  in  all  cases,  for  we  are  all 
human,  and,  naturally,  errors  will  certainly  occur.  Hon- 
esty and  justice  are  the  only  foundations  to  build  on, 
and  looking  back  we  can  see  that  we  have  made  great 
progress,  but  have  a  long  way  to  go  before  satisfactory 
results  can   be  obtained.  ARTHUR  THACHER. 

St.  Louis. 

The  Mining  Congress  and  the  Tariff 

The  Editor: 

Sir — As  you  know,  I  am  an  operator  of  several  gold 
properties  and  have  been  connected  with  this  particular 
side  of  mining  for  a  number  of  years  and  also  have  been 
for  several  years  a  director  of  the  American  Mining 
Congress  and  in  such  position  have  been  in  very  close 
touch  with  the  program  of  that  organization  affecting 
the  gold  industry.  I  have  made  it  my  business  durin  • 
the  last  two  years,  while  acting  as  president  of  the 
American  Mining  Congress,  to  keep  in  very  close  t.nich 
with  its  policy,  and  I  wish  to  correct  such  statements  as 
the  one  implied  in  the  Engineering  ami  tlfning  Journal- 
Press  under  date  of  July  22,  192%  which  1  quot( 
follows: 

"Therefore,  we  emphatically  disapprove  of  the  Mining 
(one  ess  campaign  for  a  high  tariff  on  everything,  even 
on  cyanide,  In  order  to  be  consistent;  for  we  foresee, 
with  Senator  Edge,  only  disaster  to  mining  resulting 
from   this  universally  applied   principle." 

The  above  does  not  express  the  stand  that  the  Ameri- 
can Mining  Congress  has  taken  in  the  past,  to  my  co- 
lam  knowledge.  As  a  matter  of  fact.  I  personally  h.-""' 
ome  discussion  upon  tins  very  subject,  which  is  fresh 
in  my  mind,  and  I  am.  therefore,  in  a  position  <o  know 
exact'y    wh*1    the  stand   ol    the   American   Mining  Con- 
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gress  has  been  with  reference  to  certain  tariff  measures, 
and  it  is  not  in  accordance  with  the  statement  quoted 
above. 

At  its  annual  conventions  the  American  Mining  Con- 
gress has  indorsed  such  tariff  schedules  as  it  supported, 
which  was  the  only  reasonable  thing  to  do,  but  at  no 
time  has  it  so  indorsed  a  tariff  on  cyanide,  and  it  was 
this  particular  measure  that  caused  the  discussion  be- 
tween myself  and  the  American  Mining  Congress,  which 
is,  as  stated  above,  fresh  in  my  mind,  and  at  no  time 
has  it  supported  before  any  Congressional  committee 
such  a  tariff,  and  to  my  certain  knowledge  it  has  at  all 
times  supported  the  needs  of  the  gold  industry,  and  its 
stand  on  the  cyanide  tariff  has  been  in  support  of  the 
requirements  of  the  gold  industry  and,  of  course,  not  in 
support  of  a  tariff  on  cyanide,  as  stated  above. 

I  wish  to  call  your  attention  to  the  fact  that  the  state- 
ment quoted  above,  which  your  journal  published,  is, 
of  course,  entirely  contrary  to  the  facts  as  I  know  them, 
and  I  am  very  sorry  that  such  an  impression  should 
have  been  given  through  the  Engineering  arid  Mining 
Journal -Press,  and  I  hope  that  this  statement  will  cor- 
rect the  erroneous  impression  given  through  your  jour- 
nal and  that  it  will  be  accepted  as  a  statement  of  facts 
as  I  know  them  to  be.  W.  J.  Loring. 

San  Francisco. 


The  Mineral  Resources  of  Cuba 

The  Editor: 

Sir — In  your  issue  of  July  29  I  noticed  the  article  by 
Sr.  Eduardo  Suarez  Murias,  who  states  "comparatively 
little  is  known  about  Cuban  mineral  resources."  This 
cannot  refer  to  general  knowledge,  because  numerous 
publications  prove  the  contrary  and  the  archives  of 
the  Mining  Office  in  Havana  contain  very  extensive 
information  by  well-known  geologists  and  mining  engi- 
neers. The  object  of  my  writing  is  to  draw  attention 
to  some  errors  in  the  article. 

The  writer  states  that  the  limonite  ore  deposits,  or 
reserves,  in  Oriente  Province  exceed  3,000,000  tons,  and 
calculates  the  total  for  the  island  at  4,000,000  tons, 
although  actual  borings  show  2,846,000,000  tons  of 
iimonite  ore  in  Oriente  province  alone,  distributed  as 
follows : 

Spanish  American  Iron  Co 1,403,500,000 

Bethlehem  Steel  Co 372,500,000 

Pennsylvania  Steel  Co 295,000,000 

Buena  Vista  Iron  Co 300,000,000 

Piloto  Mining  Co 200,000,000 

Private  owners 275,000,000 

Total 2,846,000,000 

There  are  great  tracts  of  such  deposits  not  yet  proven 
by  borings  which  would  materially  increase  the  gross 
tonnage  of  ore  reserves. 

Hard  iron  ores,  mostly  magnetite,  have  been  mined 
for  many  years  by  the  Spanish-American  Iron  Co.  and 
the  Bethlehem  Steel  Co.  The  former  up  to  April  30, 
1917,  mined  8,057,140  tons  of  ore,  according  to  official 
statistics,  with  an  average  of  61  per  cent  iron,  and  the 
Bethlehem  Steel  Co.  about  the  same  quantity,  the  respec- 
tive tonnages  of  reserves  being  7,500,000  and  7,000,000. 

In  a  small  area  on  the  south  coast  I  proved  in  two 
mines  about  7,000,000  tons  outcropping.  Taking  all  the 
workable  deposits  together,  there  is  an  immense  quan- 
tity of  iron  ore  in  that  district. 

As  to  copper,  the  El  Cobre  mines  started  in  1547  and 
not  in  1830.  They  were  stopped  by  the  confiscation  of 
enemy   property   when  the   United    States   entered  the 


war,  incidentally  destroying  by  this  friendly  act  a  very 
flourishing  community  of  more  than  4,000  inhabitants 
and  ruining  the  entire  town.  During  the  last  few 
years  I  have  proved  the  continuation  of  the  main  El 
Cobre  lodes  for  a  distance  of  over  2  km.  by  shafts  down 
to  235  ft.  depth.  I  have  further  proved  large  deposits 
from  60  to  80  ft.  wide  in  several  other  places,  all  being 
ore  with  a  higher  copper  average  than  the  average  of 
all  the  United  States  reserves  in  1920.  Numerous  cop- 
per outcrops  are  known,  although  some  at  places  in  the 
interior  would  be  costly  to  open  up. 

I  do  not  know  in  what  way  the  Cuban  mining  laws- 
are  so  defective  as  to  retard  progress  in  mining,  as  the 
writer  of  the  article  says.  These  laws  are  in  force  in 
Spain  and  enforced  there,  while  in  Cuba  they  are  very 
leniently  applied. 

The  principal  trouble  with  mining  in  Cuba  is  that 
few  responsible  companies  have  started  mining  here 
with  engineers  experienced  in  opening  new  mines. 

Santiago  de  Cuba.  J.  F.  Carlos  Abelspies. 


True  Talk  from  a  Practical  Miner 

The  Editor: 

Sir — I  have  read  with  interest  in  a  recent  copy  of 
your  journal  some  one's  remarks  on  the  shortage  of 
skilled  and  intelligent  miners,  and  maybe  a  few  re- 
marks by  a  miner  might  help  clear  a  few  doubts.  In 
the  first  place,  it  might  be  well  if  young  engineers  were 
required  to  serve  an  apprenticeship  on  the  muckstiek 
and  machine.  I  don't  mean  a  summer  vacation  but 
several  summers  and  winters.  I'm  acquainted  with 
several  young  mining  school  graduates,  and  they  seem 
to  think  the  proper  place  to  get  experience  in  mining 
is  either  to  keep  time  on  the  surface  or  watch  the  boys 
come  out  of  the  mines.  A  technical  education  may  be 
good,  but  judgment  in  mining  and  an  understanding 
of  miners  can  only  be  gained  by  practice  of  the  one  and 
actual  contact  with  the  other.  There  is  a  Chinese- 
proverb  that  used  to  receive  consideration  in  dealing 
with  miners:  "If  you  employ  a  man,  trust  him,  and  if 
you  can't  trust  him,  don't  employ  him."  In  this  day  and 
age  they  spot  your  holes,  give  you  the  direction  in 
which  to  drill  them,  and  issue  you  a  certain  amount  of 
powder  to  blast  them  with.  In  the  hole  that  I  am  at 
present  laboring  in,  there  are  four  types  of  drilling 
machines  in  use  in  seventeen  distinct  stages  of  dissolu- 
tion. A  miner  spends  considerable  time  hunting  for  a 
machine  and  rig,  then  more  time  hunting  for  wedges 
and  blocking;  working  one  stope  one  day  and  another 
the  next;  receives  orders  to  stope  out  ground  several 
feet  above  the  foot  wall,  and  is  presented  with  a  jack- 
hammer,  which  all  intelligent  miners  think  much  of., 
and  ordered  to  take  up  bottom  the  next  day. 

One  reason  for  shortage  of  miners  is  the  one  man 
to  a  machine  rule.  I  mucked  eight  months  in  order  to. 
get  a  job  tending  chuck,  and  tended  chuck  for  a  year 
before  I  had  a  chance  to  handle  a  machine  and  powder 
on  my  own  hook.  I  was  a  very  proud  young  buck  the> 
first  day  I  got  hold  of  a  crank,  but  I'm  not  so  proud 
now.  Any  fifteen-dollar-a-week  clerk  can  travel  in  cir- 
cles that  I  can't  travel  in.  A  dirty  miner  is  one  in- 
dividual to  be  avoided  at  all  times  except  on  pay  day, 
and  then  he  should  only  be  tolerated  so  long  as  his 
money  lasts. 

There  are  a  few  things  that  mining  companies  might 
take  note  of  that  would  tend  to  increase  the  number  of 
intelligent  miners.  Some  of  them  are:  A  certain 
amount  of  respect  for  the  intelligence  that  some  miners 
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possess.  Also,  practical  as  well  as  technical  men  for 
general  managers,  superintendents  and  so  forth.  An 
intelligent  miner  hates  like  the  devil  to  do  work  that 
is  unnecessary  and  impracticable.  Another  thing  is  to 
foster  pride  in  good  work  rather  than  to  seek  to  have 
a  large  amount  done  in  a  slipshod  manner. 

The  attitude  of  the  mine  management  toward  em- 
ployees is  indicated  very  clearly  to  employees  by  condi- 
tions in  the  change  room  and  the  quality  of  food  served 
in  company  boarding  houses  where  those  things  exist. 
Also  where  the  company  observes  the  ordinary  laws  of 
sanitation  and  ventilation,  as  well  as  safety  laws,  the 
employees  have  more  of  a  tendency  to  do  likewise. 
Another  thing  is  Rules  and  Regulations  for  Employees: 
Rules  should  be  sensible  and  reasonable  and  should  be 
absolutely  enforced.  An  employee  who  breaks  rules 
and  isn't  penalized  loses  respect  for  rules  and  the  man- 
agement that  makes  them.  FRED  MOENCK. 

Tonopah,  Nev. 


Mining  Booms 
The  Editor: 

Sir — The  recent  discussion  concerning  the  boom  at 
Oatman  reminds  me  of  others.  Most  mining  booms  have 
their  scene  of  action  in  a  gold-  or  silver-bearing  region, 
the  chance  of  making  money  quickly  being  much  greater 
there  than  in  a  base-metal  district.  Generally,  rich  ore 
is  discovered  at  one  point,  after  which  the  ground  sur- 
rounding it  is  staked  for  miles.  Companies  are  organ- 
ized by  the  score,  and  brisk  trading  and  absurd  rises  in 
the  price  of  shares  follow.  As  the  discovery  claims  con- 
tinue to  reveal  more  ore,  the  adjoining  neighbors  may 
find  a  little  ore,  whereupon  the  market  booms  and  goes 
wild.  This  is  why  mining  is  termed  a  gamble  by  the 
unthinking  public,  especially  by  those  who  have  been 
stung.  On  the  other  hand,  in  the  aggregate  a  good  deal 
of  money  is  collected  by  the  companies  formed,  machin- 
ery is  purchased — helping  business  generally — work  is 
provided  for  a  large  number  of  officials  and  men,  and 
the  ground  is  prospected  in  every  direction,  permitting 
the  geology  to  be  studied.  No  doubt  the  state  corpo- 
ration departments  are  kept  busy  watching  the  pros- 
pectuses and  organization  of  the  many  companies,  this 
being  one  of  the  safeguards  for  the  speculating  public. 

What  have  been  the  results  of  booms  in  the  past? 
Omitting  the  early  activity  on  the  Rand,  and  the  rush 
to  the  Klondike,  we  can  look  back  on  a  number  of  booms 
within  the  last  thirty  years.    Cripple  Creek,  as  a  starter, 
has  yielded  gold  amounting  to  about  $400,000,000.    The 
names  Cresson,  El  Paso,  Golden  Cycle,  Independence, 
Portland,  Strong,  and  Vindicator  have  become  almost 
household  words  among  mining  men.     Next  comes  Kal- 
goorlie,  in  Western  Australia,  where  British  capital  was 
sunk  in  millions  sterling,  but  the  total  yield  from  an 
ore  somewhat  similar  to  Cripple  Creek  runs  apace  with 
the  latter,  and  is  equal  to  $380,000,000.    No  better  mines 
been  developed  than  the  Associated,  Golden  Horse 
Great  Boulder,  Ivanhoe,  Kalgurli,  Lake  View  Con- 
sols, Oroya,  Perseverance,  and  South  Kalgurli.   At  about 
■    was  a  boom  at  Waihi,  in  New  Zealand, 
hut    the   only    mine   that    was    opened     the    Silverton — 
later,  leaving  only  the  present  mines — the  Waihi 
and  Grand  Junction,  which  had  been  irlier. 

in  the  present  century  Jim    Butlei    discovered 

what  has  resulted  in  Tonopah,  a  silver  district  thai  has 

ed   SI  10,000,000— including   gold — and   such    mines 

■  •■  Jim  Cutler.  Montana.  Tonopah  Belmont.  Tonopah 


Extension,  Tonopah  Mining,  and  West  End.  Following 
Tonopah  came  Goldfield,  wherein  the  Goldfield  Consoli- 
dated alone  yielded  $73,000,000.  In  northern  Ontario 
next  came  Cobalt,  another  boom  in  silver.  But  what 
has  it  produced?  Such  mines  as  the  Buffalo,  Coniagas, 
Kerr  Lake,  La  Rose,  McKinley-Darragh-Savage.  Mining 
Corporation  group,  Nipissing.  Temiskaming,  and  Welt- 
laufer,  a  total  of  over  320,000,000  oz.  of  silver  and  many 
millions  in  dividends.  Porcupine  was  next  the  scene  of 
a  gold  rush,  resulting  in  the  Dome,  Hollinger,  Mclntyre, 
Porcupine  Crown,  and  Schumacher,  and  an  addition  of 
over  $75,000,000  of  gold  bullion  to  the  Dominion's  once 
small  total.  Kirkland  Lake  had  a  considerable  flutter, 
but  has  produced  the  Lake  Shore  and  several  other 
worthy  producers. 

A  small  yet  reckless  boom  caught  Australians  again 
at  Bullfinch,  in  the  West,  but  only  two  mines  of  any  note 
became  producers  out  of  the  large  number  of  companies 
bearing  the  names  of  various  songsters,  and  they  are 
now  closed.  Rochester,  in  Nevada,  then  came  along, 
but  the  rush  for  this  silver  district  was  quite  mild,  yet 
we  have  the  Nevada  Packard,  and  the  Rochester  Mines 
and  Combined,  now  the  Rochester  Silver.  Oatman,  Ari- 
zona, started  one  of  the  largest  booms  in  recent  years, 
fully  200  companies  being  organized  to  prospect  there 
for  gold,  depth  being  necessary.  Prior  to  this  rush,  the 
Tom  Reed  and  Gold  Road  mines  had  been  consistent 
producers,  but  when  the  United  Eastern  opened  so  well 
the  excitement  started.  The  really  tangible  result  of 
the  Oatman  business  is  the  United  Eastern  and  Big 
Jim,  now  combined,  and  one  or  two  other  small  pro- 
ducers; also  the  present  discussion  in  the  Journal-Press. 
The  boom  in  oil  in  Wyoming,  copper  at  Jerome,  in  Ari- 
zona; oil  shale  in  Colorado,  and  the  feverish  excitement 
in  Texas  oil  might  be  included  here. 

This  brings  us,  late  in  1917,  to  the  scene  laid  at 
Divide,  six  miles  south  of  Tonopah.  This  was  early 
known  as  the  Gold  Mountain  district,  but  had  been 
almost  neglected  until,  in  the  Tonopah  Divide  mine,  rich 
silver  ore  was  found.  By  September.  1919,  about  300 
companies  had  been  organized  with  funds  aggregating 
$3,000,000.  Shares  on  Bush  Street,  San  Francisco, 
soared  to  all  sorts  of  prices.  The  net  result  is  the  Tono- 
pah Divide  mine,  a  regular  producer,  and  opened  to 
1,400  ft.;  also  one  or  two  other  small  producers.  Any- 
how, the  public  had  a  run  for  its  money.  About  the 
same  time  (1919)  a  highly  respectable  boom  started  in 
the  Salmon  River  district  of  British  Columbia,  yielding 
the  great  Premier  silver  mine,  which  is  distributing  a 
half  million  every  three  months;  also  the  Dolly  Varden 
mine.  Then  a  wild  boom  started  in  1919  at  Hampton 
Plains,  near  Kalgoorlie,  Western  Australia.  Visions  of 
another  Golden  Mile,  much  speculation,  geologic  discus- 
sions and  development  of  the  Hampton  Celebration, 
whose  mill  and  cyanide  plant  recently  started  work, 
about  sum  up  that  affair.  When  and  where  will  the 
next  boom  be? 

As  a  whole,  most  booms  in  the  past  have  been  pro- 
ductive of  many  real  mines  and  much  valuable  technical 
knowledge — both  mining  and  metallurgical — but  the 
reckless  gambling  on  the  pari  of  the  public,  whereby  it 
loses  money,  has  given  mining  the  odium  of  being  a 
gamble;  and  while  the  public  does  not  pause  to  consider 
the  issues,  considerable  blame  should  be  attached  to  the 
non-technical  press,  which  rather  urges — perhaps  igno- 
rantly  and  innocently  by  means  of  its  news  items — We 
lation  in  unproved  mining  districts. 
Pittsburgh,  Pa.  M.  W.  von  Bernewitz. 
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Vieiv  of  Gold  Hill  Mine  framing  shed,  stores,  sh&ps,  and  shafthouse 

Ore  Deposits  of  Gold  Hill  Mine,  at  Quartzburg,  Idaho 

Geological  Problems  Many  and  Varied — Gold  Hill  Vein  Considered  Source  of  All 

Orebodies  on  Property — Present  Workings  Along  Intersection 

of  Fissures  With  Rhyolite-Porphyry  Dike 

By  A.  J.  McDermid 


THE  REGION  known  as  the  Boise  Basin  is  in 
an  intermontane  valley  about  twenty-five  miles 
long  and  fifteen  miles  wide  and  lies  thirty  miles 
northeast  of  Boise,  Idaho.  The  history  of  the  district, 
full  of  interesting,  adventurous,  and  often  tragic  inci- 
dents, begins  with  the  death,  at  the  hands  of  Indians, 
of  the  leader  of  the  party  of  prospectors  who  discovered 
gold  placers  in  the  valley  in  1862.  In  a  few  months 
thereafter  the  district  was  thickly  populated  with 
miners,  gamblers,  and  desperadoes.  The  first  were  at- 
tracted by  the  richness  of  the  placers,  while  the  others, 
no  less  hopeful  of  easy  wealth,  hoped  to  gain  it  by  less 
honest  and  easier  methods  than  mining.  The  camps 
were  prosperous.  Gold  was  easily  won  from  the  ground, 
and  before  the  end  of  the  century  the  district  had  pro- 
duced approximately  $60,000,000,  all  but  about  $4,000,000 
of  which  came  from  the  placers.  The  smaller  amount 
was  produced  by  lode  mines. 

At  present  the  placers  are  of  minor  importance  com- 
pared with  the  underground  mines.  Considerable  dredg- 
ing has  been  done  around  Idaho  City  (Fig.  1),  and 
there  is  a  favorable  area  near  Centerville  that  is  as  yet 
undredged.  The  chief  activity,  however,  centers  in  the 
underground  mines.  Of  these,  the  Gold  Hill  mine,  at 
Quartzburg,  is  the  most  important.  Since  1864  it  has 
been  continuously  operated  and  is  today  the  largest 
producer  of  gold  in  Idaho.  Its  total  production  to  date 
is  about  $8,000,000,  principally  gold,  with  a  very  small 
proportion  of  silver.  Gold  is  the  principal  metal  mined 
in  the  district  except  around  Banner  (Fig.  1),  where 
the  ore  is  chiefly  silver.  In  the  vicinity  of  the  Golden 
Age  mine  the  gold  is  associated  with  lead  and  copper. 
I  am  not  sufficiently  familiar  with  all  the  mines  of  the 
Boise  Basin  to  write  a  comprehensive  article  on  the 
district,  but  I  hope  that  the  following  remarks  about  the 
Gold  Hill  mine  will  be  of  some  benefit  to  others  engaged 
in  mining  in  the  district  as  well  as  to  those  in  other 
localities  who  are  interested  in  gold  mining. 

The  most  important  geological  feature  of  this  mine 
is  the  Gold  Hill  vein,  which  is  generally  considered  to 


be  the  source  of  all  the  orebodies  in  the  mine.  This 
vein  is  from  2  to  6  ft.  wide.  It  strikes  north  65  deg. 
east  and  dips  slightly  to  the  south.  It  is  a  member  of 
the  system  of  fissures  which  has  been  explored  for 
several  miles  southwest  and  northeast  of  Quartzburg. 
For  the  first  eleven  years  of  the  mine's  opei'ation  sur- 
face workings  of  the  Gold  Hill  vein  and  of  the  Last 
Chance  (a  vein  parallel  to  the  Gold  Hill  and  50  ft.  north 
of  it)  yielded  ore  said  to  average  $20  a  ton.  In  that 
early  day  the  ore  was  first  broken  fine  enough  for  stamp 
milling  by  means  of  double-jacks.  After  it  had  been 
crushed  in  the  stamp  mills  60  or  70  per  cent  of  the 
gold  was  recovered  by  means  of  amalgamating  plates 
and  the  rest  was  allowed  to  go  down  the  creek.  The  ore 
therefore,  had  to  be  of  good  grade  to  yield  a  profit. 


Fig.  1.    Map  of  Boise  Basin 


538 


Engineering  and  Mining  Journal-Press 


Vol.  114,  No.   13 


The  principal  rock  of  the  locality  is  an  altered  and 
fractured  granite  into  which  have  been  intruded  dikes 
and  chimneys  of  rhyolite  porphyry  and  diorite  porphyry. 
The  general  direction  of  these  dikes  is  east  and  west 
and  their  most  common  width  40  ft.  They  dip  about 
80  deg.  north  as  a  rule.  Sometimes  at  a  junction  of 
two  dikes  their  combined  width  is  from  100  to  200  ft. 
There  is  one  rhyolite  porphyry  outcrop  which  is  300 
ft.  wide.  Some  of  the  dikes  are  lenticular  in  shape, 
and  others  have  been  found  to  extend  with  fairly  uni- 
form width  for  over  2,000  ft.  One  rhyolite-porphyry 
dike  is  cut  by  the  Gold  Hill  vein  (as  in  Fig.  2),  so  that 
in  places  there  is  from  10  to  20  ft.  of  rhyolite  north 
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Fig.  2.    Plan  showing  geology  and  outline  of  stopes  on 
400  level  of  Gold  Hill  mine 

of  the  vein.  Aside  from  this  instance  there  is  no  evi- 
dence of  there  being  any  rhyolite  porphyry  north  of  the 
Gold  Hill  vein  for  at  least  2.000  ft. 

Albite  Formerly  Mistaken  for  Labradorite 

Paralleling  the  Gold  Hill  vein  and  300  ft.  south  of  it 
lies  a  dike  whose  most  noticeable  characteristic  is  the 
presence  in  it  of  large  white  crystals  of  albite.  These 
crystals  are  commonly  half  an  inch  long  and  often  take 
the  form  of  Carlsbad  twins.  This  dike  is  called  locally 
the  "Lab"  dike  because  at  one  time  the  large  white 
crystals  were  thought  to  be  labradorite.  It  is  about 
10  ft.  wide,  dips  slightly  to  the  north  and  strikes  a 
little  north  of  east  so  that  it  cuts  several  rhyolite  por- 
phyry dikes  at  an  acute  angle.  The  rock  in  this  dike 
was  probably  granite  originally,  but  has  been  80 
itrongly  metamorphosed  hydrothermally  that  the  black 
minerals  have  disappeared,  leaving  the  albite  and  quarts 
als  in  a  fine-grained  ground-mass.  The  albite 
crystals,  although  retaining  their  crystal  form,  are 
almost  completely  altered  to  ?ericite. 

Along  the  QoM  Hill  vein  in  the  vicinity  of  Quartz- 
burg  numerous  smaller  fissures  branch  to  the  south 
with  an  average  strike  of  north    IS  deg.  east    and  a  dip 

Where  thesi  erseel  the  rhy- 

olite-porphyry dikes  they  have  cau  ed  fracture  zones, 
in  some  of  which  gold  was  depo  .'■  dies  of  this 

type  were  first  discovered  and  worked  in  the  <."ld  Hill 
dike.  Thev  varied  in  width  up  to  80  ft.  and  in  length 
up  to  150  ft.  Some  of  them  have  been  mined  to  a 
depth  of  560  P.,  which  is  as  far  u  exploration  hns  gone. 


The  orebodies  being  mined  at  present  are  those  that 
occur  along  the  intersections  of  fissures  with  the  rhyo- 
lite-porphyry dike,  called  the  Pioneer  dike.  This  dike 
shows  the  effects  of  much  hydrothermal  alteration  and 
is  leached  in  many  places  to  a  creamy  white  color.  The 
rock  is  principally  a  fine  ground-mass  in  which  are 
scattered  crystals  of  quartz  and  feldspar.  The  feldspar 
crystals  are  so  completely  altered  to  sericite  that  their 
exact  original  composition  cannot  be  determined.  In 
some  places  cubes  of  secondary  pyrite  have  been  formed 
as  a  result  of  the  hydrothermal  alteration.  This  dike 
shows  the  effect  of  hydrothermal  alteration  much 
more  than  does  the  Gold  Hill  dike.  The  former  is  softer, 
more  leached,  and  contains  more  fissures  than  the 
latter.  This  alteration  seems  to  have  made  the  Pioneer 
dike  more  permeable  for  the  ore-bearing  solutions,  as 
its  orebodies  are  wider  as  a  rule  than  those  in  the  Gold 
Hill  dike.  Stopes  in  the  more  altered  dike  must  be 
filled  as  soon  as  they  are  mined,  whereas  some  stopes 
in  the  Gold  Hill  dike  were  not  only  left  open  but  the 
timbers  were  removed  after  the  ore  had  been  extracted. 

Gold  in  Pioneer  Dike  Orebodies  Found  in 
Small  Fissures 

In  the  orebodies  of  the  Pioneer  dike  the  gold  occurs 
in  small  fissures  varying  in  width  from  a  knife  blade  up 
to  two  inches.  The  porphyry  is  generally  more  leached 
and  altered  in  the  ore  zones  than  elsewhere,  and  in  these 
zones  the  seams  are  easy  to  follow.  Where  they  pass 
into  granite  or  into  darker,  less-altered  porphyry  they 
become  so  small  and  indefinite  that  they  are  soon  lost. 
Generally,  in  each  orebody  there  is  one  fissure  which 
is  larger  and  longer  than  the  rest.  It  can  be  followed 
not  only  in  the  porphyry  dikes  but  in  the  granite  as 
well,  in  some  cases  for  hundreds  of  feet  (for  example, 
the  Big  Zinc  fissure  of  Fig.  2).  The  larger  fissure 
rarely  contains  much  of  value.  Evidently  the  ore-bearing 
solutions  came  up  through  the  large  fissure  and  pene- 
trated out  into  the  smaller  fissures  before  they  cooled 
sufficiently  to  deposit  the  gold.  There  are  numerous 
small  faults  with  displacements  of  a  few  inches  at  right 
angles  to  the  ore  fissures,  but  the  faults  contain  no 
values. 

The  vein  filling  in  the  small  fissures  is  chiefly  quartz 
sprinkled  with  stibnite  and  pyrite.  The  larger  fissures 
usually  contain  no  stibnite.  but  pyrite  is  abundant  and 
sometimes  gouge  is  found  in  them.  The  gold  is  rarely 
visible,  but  is  scattered  through  the  stibnite  in  a  finely 
divided  state.  It  is  not  unusual  to  have  a  half-inch 
fissure,  in  which  no  gold  can  be  seen,  yield  a  sample 
which  will  assay  over  $5,000  per  ton.  In  some  of  the 
seams  there  has  been  no  movement  along  the  s' rike  since 
the  ore  was  deposited,  as  the  vein  matter  is  not  broken 
up.  In  others,  there  has  been  enough  movement  to 
powder  the  ore,  hut  rarely  <  nough  to  appreciably  in- 
c  icase  the  width   of  the   fissure. 

Samples  Across  Fa<  e  ok  drift  Unreliable 

(1  has  no'  been  found  possible  to  take  reliable  samples 
across   the   face  of  a  drift   or  the  width  of  a  stop 

e  the  values  are  all  concentrated  in  a  few  small 
..•mis.  tiie  adjacent  count  ry  rock  being  valueless.  The 
me  is  followed  by  panning  samples  from  the  seams  and 
by  noting  the  character  Of  the  rock.  Sphalerite  is  often 
present  in  the  fissures  near  the  end  of  an  orebody.  and 
is  an  indication  of  a  decline  in  value  of  the  vein  in 
which   it    is  found.     Numerous  pannings  are   necessary. 
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and  small  prospect  drifts  must  frequently  be  driven 
from  the  sides  of  the  stopes  to  determine  the  limits 
of  the  ore.  The  color  of  the  porphyry  is  often  no  cri- 
terion, because  there  are  sometimes  found  blocks  of 
creamy  white  porphyry  which  ought  to  contain  ore,  but 
in  which,  unfortunately,  no  ore  fissures  exist.  It  some- 
times happens  that  the  values  in  one  seam  will  continue 
past  the  main  ore  zone,  and  when  this  occurs  a  nar- 
row cut-and-fill  stope  is  used.  The  ore  in  these  cases 
is  better  than  average  because  in  the  narrow  stope  it 
is  possible  to  mine  less  waste  than  in  the  wide  stopes. 

Filled  Square-Set  Method  Used 

The  rock  is  easy  to  break,  and  were  it  not  for  the 
lack  of  definite  walls  could  probably  be  mined  by  a  caving 
system.  The  method  used  is  the  filled  square  set.  Under 
this  system,  barren  ground  can  be  left  in  place  and 
much  of  the  waste  can  be  sorted  out  in  the  stopes  and 
used  for  filling. 

Since  the  Gold  Hill  vein  was  worked  out,  little  ore 
has  been  found  that  did  not  lie  in  the  rhyolite  porphyry. 
In  a  few  cases  fissures  in  the  granite,  diorite  porphyry, 
or  the  "Lab"  dike  have  yielded  ore,  but  as  a  rule  the 
deposits  were  not  of  large  extent,  although  some  of 
them  were  very  high  grade. 

The  foregoing  is  true,  in  general,  of  all  the  orebodies 
in  the  Pioneer  dike,  but  that  does  not  mean  that  all 
the  orebodies  are  exactly  similar.  Each  one  has  char- 
acteristics peculiar  to  itself.  In  the  orebody  indicated 
by  454  stope  in  Fig.  2,  three  definite  fissures  have  been 
mined  from  the  500  level  to  surface,  and  each  fissure 
maintained  its  identity  all  the  way  up.  In  453  stope 
the  ore  seams  are  indefinite.  They  die  out  in  places  or 
intersect  other  fissures  or  faults  so  that  they  cannot 
be  traced  far.  The  main  fissure  in  this  orebody  is 
called  the  Big  Zinc  fissure.  It  is  from  a  few  inches  to 
3  ft.  wide  and  contains  masses  of  sphalerite  often  sev- 
eral  feet  in   length.     The  vein   matter  of  this   fissure 
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Fig.  3.     Vertical  section  "C,"  looking  west 


Fig.  4.     Vertical  section  "BB,"  looking  northwest 

contains  little  of  value,  most  of  the  gold  being  in  the 
small  seams  of  the  fracture  zones  which  lie  adjacent  to 
the  big  fissure  in  the  rhyolite  porphyry.  In  Section  C 
(Fig.  3)  is  shown  a  section  of  a  stope  (No.  261)  which 
lies  wholly  in  granite.  In  457  stope  (Fig.  2)  the  large 
fissure  contained  better  values  than  the  small  seams. 

Section  BB  (Fig.  4)  is  a  longitudinal  section  of  the 
two  orebodies  indicated  in  Fig.  2  by  stopes  459  and 
454.  The  ore  seams  strike  northeast  and  dip  east,  while 
the  rhyolite  porphyry  dikes  have  an  east-west  strike 
and  a  north  dip.  As  a  result  the  orebodies  trend  to 
the  northeast  with  depth.  In  order  to  show  the  limits 
of  the  two  orebodies  mentioned,  throughout  their  depth 
in  a  vertical  section,  the  stoping  on  either  side  of  the 
plane  of  the  section  has  been  projected  to  the  section. 

Effect  of  "Lab"  Dike  Not  Understood 

The  part  played  by  the  "Lab"  dike  in  the  making  of 
the  ore  is  not  as  yet  well  understood.  Solutions  which 
emanated  from  this  dike  when  it  cut  through  the  Pio- 
neer dike  are  evidently  responsible  for  the  hydrothermal 
alteration  of  the  rhyolite,  because  the  leaching  of  the 
latter  is  always  more  pronounced  near  the  "Lab"  dike. 
The  latter  dike  is  probably  not  the  source  of  the  ore, 
as  there  is  no  general  ore  zone  throughout  the  distance 
over  which  the  two  dikes  are  adjacent,  but  from  the 
manner  of  its  intersection  with  the  Pioneer,  it  is  in- 
ferred that  the  "Lab"  dike  was  at  least  a  fracturing 
agent  and  also  acted  as  a  dam,  because  some  orebodies 
lie  up  against  it  (for  example,  403  stope,  Fig.  2).  Ex- 
ploration of  the  intersection  of  the  "Lab"  dike  with 
the  Gold  Hill  dike  is  contemplated,  and  this  work  will 
doubtless  yield  valuable  information. 

Development  of  the  600  level,  to  which  the  shaft  was 
recently  sunk,  is  being  delayed  on  account  of  the  de- 
struction by  fire  of  the  hydro-electric  plant  at  Grimes 
Pass.    The  mine  partly  filled  with  water,  but  as  power 
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is  now  available  again  the  water  is  being  rapidly 
pumped  out.  and  the  mine  should  be  ready  to  resume 
work  soon. 

The  geological  problems  presented  in  the  Gold  Hill 
mine  are  numerous  and  varied.  Old  Mother  Earth  often 
hides  her  riches  with  exasperating  subtlety,  but  who 
can  say  that  mining  is  unromantic  and  uninteresting 
when  the  solution  of  these  problems  may  mean  the  dis- 
covery of  a  bonanza,  or  at  least  a  little  self-satisfaction 
to  the  one  who  solves  them? 

Milling  of  the  ore  is  simple.  Seventy  to  eighty  per 
cent  of  the  gold  is  recovered  by  amalgamation  in  an 
8-ft.  x  18-in.  Hardinge  conical  mill,  which  is  revolved  at 
the  rate  of  eighteen  revolutions  per  minute.  The  mill 
is  lined  with  cast-iron  plates  and  manganese-steel  lifter 
bars.  The  grinding  is  done  with  jasper  pebbles,  as 
steel  balls  tend  to  flour  the  quicksilver.  The  latter  is 
fed  into  the  scoop  of  the  mill  in  small  quantities  at 
regular  intervals.    After  leaving  the  Hardinge  mill,  the 


Fig.  5.     Vertical  section  "AA,"  looking  tvest 

ore  is  passed  over  amalgamating  plates  and  is  then  con- 
centrated on  four  Overstrom  Universal  tables.  The  con- 
centrates are  ground  to  pass  100-mesh  in  cyanide  solu- 
tion in  an  18-ft.  x  4-ft.  tube  mill.  The  ground  con- 
centrates are  agitated  by  air  in  Pachuca  tanks.  The 
pulp  is  then  allowed  to  settle,  the  pregnant  solution 
is  decanted  off,  and,  after  being  deprived  of  its  gold  in 
the  zinc  boxes,  the  effluent  solution  is  run  into  barren- 
solution  storage  tanks.  From  10  to  20  per  cent  of  the 
gold  is  recovered  in  the  cyanide  plant,  and  the  total 
extraction  is  from  90  to  95  per  cent.  The  mill  has 
a  capacity  of  175  tons  or  ore  and  the  cyanide  plant  a 
capacity  of  ten  tons  of  concentrates  per  twenty-four 
hours. 

The  Gold  Hill  company  maintains  a  modern  store  in 
Quartzburg  as  well  as  a  radiophone  station.  Hydro- 
electric power  is  abundant,  and  many  of  the  buildings 
of  the  town  are  heated  by  electricity.  Mining  timber 
is  plentiful  and  cheap. 

The  BaJM  I'.atin  in  0Oiera]  was  well  known  as  a  gold- 
pp  <lu<ing  area  before  the  war,  and  is  again  becoming 
a  center  of  mining  activity  as  a  result  of  the  decreasing 
"f  labor  and  supplies. 


Gold  and  Diamond  Mining  in  South  Africa 
on  the  Mend 

According  to  a  report  from  U.  S.  Trade  Commis- 
sioner Perry  J.  Stevenson  appearing  in  Commerce 
Reports,  the  gold  mines  of  South  Africa  are  making 
good  progress.  With  the  increase  in  output  and  the 
decrease  in  operation  costs  it  is  anticipated  that  within 
a  short  time  this  industry  will  be  on  its  feet.  The 
decrease  in  the  cost  of  operation  has  injected  a  healthy 
confidence  in  this  South  African  industry,  as  serious 
apprehension  was  entertained  on  account  of  the  con- 
tinued reduction  in  the  premium  on  gold.  The  decreases 
in  production  costs  have  led  many  to  the  opinion  that 
even  if  gold  returns  to  its  standard  basis,  namely,  35 
shillings  per  fine  ounce,  the  industry  can  still  operate 
profitably.  In  July  the  gold  production  in  the  Transvaal 
amounted  to  730,635  fine  ounces  and  exceeded  that  for 
any  month  since  July,  1920.  Taking  £4  lis.  9d.  per 
ounce  as  a  basis  of  valuation  for  gold,  the  July  output 
is  valued  at  £3,335,520.  Gold  production  shows  con- 
vincing signs  of  complete  recuperation  from  the  effects 
of  the  recent  strike.  Employment  in  the  gold  mines 
is  on  the  increase.  During  the  month  of  July  172.886 
native  laborers  were  employed  as  compared  with  170,464 
during  June. 

The  final  outcome  of  the  approaching  referendum,  to 
be  held  next  October,  concerning  the  annexation  of 
Rhodesia  to  the  Union  of  South  Africa,  continues  to 
be  a  point  of  much  agitation  throughout  the  Union. 
The  South  African  press  has  dwelt  quite  extensively 
upon  the  advantages  which  Southern  Rhodesia  will 
acquire  by  annexation.  These  comprise  extensive  rail- 
way improvements,  road  construction,  and  lower  taxa- 
tion. 

Diamond  sales  continue  good,  but  there  is  little  pros- 
pect of  immediate  resumption  of  general  diamond  min- 
ing. Reports  from  the  Continent  indicate  that  diamond 
stocks  there  are  almost  depleted,  owing  partially  to  the 
purchases  of  American  and  other  tourists.  Heavy  ship- 
ments have  already  been  made  to  that  market. 


The  World's  Oldest  Commercial  Institution 
a  Copper  Company? 

According  to  a  recent  newspaper  clipping,  the  oldest 
industrial  company  in  the  world  is  a  Swedish  copper 
company  known  as  Stora  Kopparbergs  Bergslags  Ak- 
tiebolaget,  which,  according  to  its  letterhead,  was 
founded  in  1225  A.D.  Translated,  it  means  the  Greater 
Copper  Mountain  Mining  Co.  The  company  has  always 
been  primarily  a  miner  and  refiner  of  copper,  though 
the  business  has  extended  into  many  lines.  It  is  said 
to  be  strictly  up  to  date  in  the  matter  of  welfare  work 
and  to  maintain  hospitals,  libraries,  baths,  schools,  co- 
operative stores,  recreational  centers,  children's  sum- 
mer country  homes,  and  garden  plats. 


Wood  Fuel  Gas  Producers 

A  recent  article  in  the  Engineering  and  Mining 
Jn„r)lnl  i  Feb.  18,  1922,  page  290)  mentioned  the  use 
of  gas  producers  burning  wood  in  Australia.  Further 
reports  state  that  all  classes  <>(  industries  are  using 
gas  engines  with  wood  fuel  gas  in  that  country.  These 
producers  range  from  50  to  800  hp.,  and,  in  general,  use 
billets  about  2  ft.  long.  Several  manufacturers  are 
marketing  equipment  adapted  for  this  work. 
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The  Development  of  the  Vertical  Disk  Crusher 

Early  Types  of  Machines  Used  at  Inspiration  and  Ajo  Were  Promising  and  Gave  Excellent 

Product  for  Leaching — Latest  Models  Have  Counterbalanced  Bronze 

Rolling  Wedge  With  Outer  Shaft  Carried  in  Ball  Bearings 


By  David  Cole 


WHILE  experimentally  developing  a  proper  proc- 
ess and  scheme  of  flow  for  the  Inspiration 
concentrating  plant,  a  600-ton  pilot  mill  was 
operated,  and  in  this  mill  a  great  many  different  crush- 
ing and  grinding  machines  were  tried  out.  Among 
others,  were  three  different  types  of  fine-crushing 
machines  manufactured  by  Symons  Brothers,  one  of 
which  was  their  so-called  vertical  disk  crusher.  This 
machine  ran  throughout  the  testing  period  and  survived 
the  ordeal  with  considerable  credit.  The  other  types 
were  not  so  successful. 

The  vertical  disk  crusher  above  referred  to  was 
constructed  as  shown  in  Fig.  1.  The  new  idea  of  mak- 
ing use  of  centrifugal  force  for  hastening  the  exit  of 
the  finished  material  was  incorporated  in  it,  and  as  a 
first  model  in  a  machine  departing  so  radically  from 
conventional  crusher  design  it  was  an  unusually  well- 
developed  piece  of  apparatus,  though  some  structural 
weaknesses  developed  in  practice,  as  would  normally  be 
expected. 

The  machine  was  arranged  with  a  single  point  of  final 
delivery  for  the  finished  product,  involving  the  use  of 
scrapers  which  rotated  at  high  speed  for  moving  the 
material  for  a  considerable  distance  to  the  discharge 
opening.  These  wore  quickly  and  proved  troublesome. 
The  rolling  wedge  is  the  most  important  member 
of  the  mechanism  subject  to  severe  strains  and  wear. 
A  mold  for  recasting  the  babbitt  needed  on  this  part 
of  the  machine  would  be  a  large  and  expensive  piece 
of  apparatus,  and  the  purchaser  of  a  single  machine 


Fig.  1.    An  early  model  of  the  Symons 
vertical  disk  crusher 

would  be  put  to  burdensome  expense  if  he  were  com- 
pelled to  buy  such  a  mold.  Symons  Brothers  there- 
fore undertook  to  devise  means  whereby  standard 
babbitt  plates  could  be  furnished  by  the  manufacturers 
for  insertion  in  the  rolling  wedge  when  necessary  to 
restore  its  wearing  surfaces.  The  attempt  was  based 
on  logical  reasoning,  but  was  not  successful  in  practice. 


The  plates  became  loose,  worked  out  of  their  seats, 
mixed  with  each  other,  and  were  destroyed;  and  the  oil 
passages  were  clogged  with  shredded  babbitt  so  that 
circulation  was  hindered;  in  consequence  of  which  the 
machine  was  too  often  "burned."  The  "outer  shaft" 
was  a  heavy  and  unnecessarily  long  quill,  which  pre- 
vented the  proper  bracing  of  the  sleeve  that  supported 


Bottom  end  of  discharge  chute-7*      I*  5 

Fig.  2.     Remodeled  disk  crusther 

it.  The  only  method  available  for  changing  the  set 
of  the  jaws  proved  weak  and  inconvenient,  and  the  pro- 
visions made  for  holding  the  set  were  inadequate;  the 
springs  were  too  weak,  the  tension  bolts  needed  collars 
to  hold  the  compression  of  the  springs  within  the  cage, 
and  other  minor  alterations  were  evidently  necessary. 

During  the  experimental  period  that  preceded  the 
erection  by  the  New  Cornelia  Copper  Co.,  of  the  5,000- 
ton  crushing  and  leaching  plant  at  Ajo,  a  Symons  ver- 
tical disk  crusher — which  was  a  duplicate  of  the  one 
used  in  the  Inspiration  experimental  mill — was  pur- 
chased for  use  in  preparing  the  ore  for  the  leaching 
experiments.  Quite  naturally,  the  experimental  work 
and  thought  was  mainly  concentrated  on  metallurgical 
problems  in  which  the  engineers  were  pioneering.  When 
it  later  became  necessary  to  make  a  decision  as  to  what 
type  of  machine  should  be  used  for  the  intermediate 
and  final  crushing  in  the  large  plant,  several  important 
mechanical  factors  required  consideration. 

It  was  particularly  recognized  that  the  product  of  the 
disk  crusher  was  especially  suited  for  leaching  pur- 
poses. The  metallurgists  were  naturally  concerned 
about  any  chance  for  change  in  the  character  of  the 
"crush,"   and   were  partial    to   the    disk   machine,   but 
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it  was  considered  too  new  a  candidate  by  others.  Rolls. 
■  >n  the  other  hand,  had  been  improved  during  a  long 
period,  in  consequence  of  experience  in  various  districts 
and  under  widely  different  conditions,  and  were  being 
built  to  meet  all  customary  conditions.  Would  rolls 
be  better  than  the  disk  crusher  that  was  used  in  the 
preliminary  tests  with  such   excellent   results? 

Little  relevant  data  were  available  to  use  for  the 
purpose  of  making  comparisons  of  cost,  output,  and 
flexibility.  Experience  with  rolls  at  the  Miami,  Ray, 
Chino,  and  Utah  Copper  plants  was  found  to  be  of  little 
value  because  the  orebodies  in  question  are  shattered 
masses  of  relatively  soft  rock  containing  ribs  and  lenses 
of  more  siliceous,  and  therefore  less  altered,  portions, 
affording  large  percentages  of  what  might  be  classified 
as  natural  fines,  which  greatly  reduced  the  proportion 
to  be  handled  by  the  finishing  machine.  The  Ajo  ore. 
on  the  other  hand,  was  recognized  to  be  of  uniform 
texture,  hard  throughout,  so  its  reduction  to  i  in.  would 
therefore  be  a  more  strenuous  task. 

If  rolls  were  used,  the  high-carbon  rolled-steel  shells 
of    standard   practice   would  corrugate    badly,    so   that 

SB- 
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frequent  renewal  would  be  necessary.  Manganese-steel 
shells  would  be  impracticable  because  they  also  would 
groove  and  could  not  be  re-faced  except  at  consider- 
able cost.  With  roll  equipment,  if  too  severe  shocks 
were  to  be  avoided,  stage  crushing  would  need  to  be 
carried  to  an  extreme,  making  the  plant  much  larger 
and  more  expensive.  However,  the  experimental  factor 
would  be  less  in  the  use  of  rolls  for  such  a  purpose. 
Many  engineers  were  and  are  enthusiastic  advocates  of 
this  type  of  crusher,  especially  for  the  reduction  «f 
the  usual  type  of  porphyry  ores,  but  there  is  less 
enthusiasm  among  metallurgists  who  are  responsible 
for  the  results  obtained  from  the  leaching  of  the  mixed 
product. 

Improving  the  Disk  Crusher 

Early  in  1915  I  was  consulted  by  the  New  Cornelia 
Copper  Co.  as  to  the  proposed  crushing  and  leaching 
plant  about  to  be  erected  at  Ajo.  Feeling  that  the  ver- 
tical disk  crusher  was  fundamentally  sound  and  that 
the  weaknesses  developed  in  practice  could  be  satisfac- 
torily eliminated  by  improvements  in  detail,  I  advocated 
its  adoption  provided  I  was  given  a  free 
hand  in  redesigning  it.  Chalmers  & 
Williams,  Inc.,  manufacturers  of  the  new- 
crusher,  were,  on  their  part,  willing,  and 
I  was  given  a  commission  to  remodel  the 
machine  and  to  design  it  into  the  fine- 
crushing  section  of  the  Ajo  plant. 

With  the  co-operation  of  J.  G.  Bergman, 
my  chief  engineer,  the  machine  was  entirely 
remodeled  in  detail  as  shown  by  Fig.  2,  and 
the  simple  arrangement  of  plant  incorporat- 
ing these  crushers  shown  in  the  illustration 
(Fig.  3)  was  adopted.  Although  some  oper- 
ating troubles  were  experienced  at  first, 
these  were  but  a  small  fraction  of  what  they 
would  have  been  had  a  plant  using  rolls 
been  used  in  place  of  the  Symons  disk 
crushers,  for  following  the  first  few  months 
of  operation,  the  gyratory  plant  preceding 
the  disk  crushers  was  temporarily  embar- 
rassed by  the  failure  of  the  oiling  system, 
burned    bearings,    serious    scoring    of    the 


Fig.  S.     General  arrangi  nu-nt   of    New    Cornelia    Unr-rrushimi    plant 
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journals,  and  considerable  reduction  in  the  throw  of  the 
eccentrics  of  the  No.  8  machines.  These  troubles 
resulted  in  a  marked  decrease  in  their  capacity,  making 
it  necessary  temporarily  to  open  them  to  the  largest 
possible  dimension  in  order  to  handle  enough  ore  to 
supply  the  leaching  plant  with  the  required  amount, 
even  when  the  primary  crushing  operations  were  ex- 
tended from  the  anticipated  eight  hours  per  day  to 
sixteen  hours'  operation.  The  result  was  that  the  prod- 
uct to  the  Symons  machines  was  as  coarse  as  5  in., 
instead  of  3i  in.,  as  originally  planned.  To  cope  with 
this  situation  the  primary  disk  crushers  in  the  series 
in  the  fine-crushing  plant  were  opened  so  that  the  prod- 
uct would  be  coarser  than  usual,  thus  throwing  more 
work  upon  the  two  fine-crushing  disk  machines  that  fol- 
lowed, and  pending  receipt  of  parts  needed  for  restoring 
the  gyratories,  these  units  of  three  Symons  machines 
performed  the  extraordinary  duty  for  some  month* 
without   difficulty. 

The  percentage  of  coarse  material  in  the  feed  at  Ajo, 
at  all  stages  of  crushing,  is  much  larger  than  the  aver- 
age. This  is  because  the  ore  is  uniformly  solid  rock  and 
all  has  to  be  crushed.  Hence  the  reduction  of  100  tons 
per  hour  from  a  maximum  5  in.  to  a  product  containing 
15  per  cent  plus-3  mesh,  through  a  two-stage  unit  con- 
sisting of  one  coarse  and  two  fine  disk  crushers,  was  a 
creditable  performance.  No  two-stage  arrangement  of 
rolls  could  be  so  flexible  as  that,  and  flexibility,  as 
was  proved  by  the  above  experience,  is  an  important 
asset. 

Preventing  Damage  by  Tramp  Iron 

In  operating  fine-crushing  plasrts  it  is  necessary  to 
make  provision,  by  means  of  magnetic  devices,  against 
the  accidental  delivery  of  steel  into  the  machines.  This 
is  somewhat  more  important  in  plants  using  the 
Symons  crushers  than  in  those  using  rolls.  Magnetic 
head  pulleys  alone  are  not  always  sufficient,  nor  are  they 
entirely  reliable  in  their  accredited  field,  but  more 
powerful  and  longer-range  stationary  magnets,  used  in 
conjunction  with  well-made  magnetic  head  pulleys, 
afford  adequate  protection  except  in  the  presence  of 
manganese  steel;  this,  being  non-magnetic,  passes  the 
magnets  and  is  troublesome.  At  Ajo,  the  lesson  was 
learned  from  experience,  for  during  the  first  few 
months  of  operation  there  was  much  trouble,  even  in 
the  coarse-crushing  plant,  from  the  presence  of  broken 
manganese  dipper  teeth,  drill  steel,  railway  joint  bolts, 
fishplates,  and  other  "tramp  iron."  Checking  the 
steam-shovel  dipper  teeth  after  the  loading  of  each 
train  of  ore  has  become  a  standard  practice  of  the 
"pits."  The  magnetic  head  pulleys — which  are  used 
subsequent  to  coarse  crushing — soon  failed  and  had  to 
be  rewound;  stationary  magnets  were  added  to  the 
defences,  and  the  ore  now  passes  under  two  large  sta- 
tionary magnets  and  over  two  powerful  magnetic  head 
pulleys  before  it  reaches  the  first  Symons  machine. 
When  these  defences  are  kept  in  good  order  there  is 
little  chance  that  tramp  steel  other  than  manganese 
will  reach  them;  but  before  the  operators  had  been 
educated  to  realize  the  importance  of  keeping  the  steel 
away  from  the  crushers,  and  had  learned  how  to  handle 
the  machines  after  it  had  reached  them,  there  was 
considerable  trouble.  Gears  and  pinion-shaft  bearing 
pedestals  were  broken  too  frequently,  and  cost  for  re- 
pairs was  high — but  with  more  experienced  operators 
and  improved  organization  the  difficulties  have  disap- 
peared. 

The  first  set  of  foundation  blocks  under  the  crushers 


proved  to  be  faulty;  they  were  used  for  nearly  a  year 
but  had  to  be  renewed  finally.  When  this  was  done, 
they  were  all  tied  together ;  and  provision  was  made  so 
that  the  line  of  foundations  for  the  finishing  machines 
would  form  a  gallery  containing  the  belt  conveyor  that 
conveyed  the  finished  product  from  the  plant.  By  pro- 
viding doors  for  the  side  openings  in  this  gallery,  an 
opportunity  was  afforded  to  attach  and  make  good  use 
of  an  exhaust  fan,  which  created  a  slight  vacuum  in 
the  gallery  and  caused  the  air  to  be  sucked  into  all  the 
openings  of  the  housings  in  the  crusher  and  elevator 
systems,  thus  clearing  the  crushing  room  of  dust.  A 
standard  "cyclone"  system  for  collecting  the  dust  car- 
ried out  by  the  exhauster  was  designed,  the  collecting 
apparatus  being  arranged  directly  over  the  conveyor 
that  takes  the  final  product  to  the  leaching  vats.  A 
small  stream  of  collected  dust  was  to  be  released  by  a 
trap  feeder  attached  to  the  lower  end  of  the  cone.  This 
dust  passed  to  a  water  mixer,  which  would  in  turn  de- 
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Fig.  4.      Improved  type  of  36-iw.   vertical  disk  crusher. 

liver  it,  in  a  small  stream  of  viscous  fluid,  on  the  ore 
traveling  on  the  belt  conveyor,  where  the  excess  mois- 
ture would  be  quickly  absorbed  and  be  of  benefit. 
Before  a  decision  as  to  the  best  type  of  settling  appa- 
ratus was  reached,  a  wooden  dust  chamber  with  burlap 
partitions  was  installed  as  a  collecter.  This  was  found 
inadequate,  and  conical  settlers  were  added;  the  ex- 
hauster has  suction  connections  through  a  large 
"cyclone"  settler  designed  to  trap  the  sandy  material 
before  it  reaches  the  fan.  The  discharge  from  the  fan 
is  diverted  from  the  wooden  dust  chamber  to  a  pair  of 
cyclone  "heads"  for  removing  further  dust ;  the  air 
discharged  from  them  is  turned  down  into  the  chamber. 

Further  Progress  in  Design  of  Disk  Crusher 

The  proper  crushing  of  ore  for  leaching  is  so  impor- 
tant, and  the  fundamental  idea  underlying  the  operation 
of  the  disk  crusher  is  so  sound,  that  a  further  modifica- 
tion in  design  was  justified.  Fig.  4  and  Fig.  5  show  a 
new  improved  type  of  machine  that  has  been  designed. 
The  rolling  wedge  of  the  standard  48-in.  machine 
weighs  1,600  lb.;  it  moves  in  an  eccentric  path  and 
cannot  be  counterbalanced.  The  new  one  is  entirely  of 
bronze,  is  much  lighter,  and  is  counterbalanced  by  an 
adequate  amount  of  metal  on  the  opposite  side  of  the 
actuating  eccentric.  The  outer  shaft  of  the  new  de- 
sign, it  will  be  noted,  is  carried  on  ball  bearings 
instead  of  on  rollers.     Both  upper  and  lower  jaws  are 
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conical,  so  that  they  can  be  zinked  in  place,  thereby 
avoiding  the  expensive  "finish"  grinding  of  manganese- 
steel  parts.  The  design  of  the  housing  has  been 
altered,  with  improved  results.  The  important  bolts  in 
the  frame  are  on  the  outside,  where  they  can  be  seen, 
and  tightened  if  necessary  while  the  machine   is  run- 


Fig.  5.    Design  of  the  new  36-in.  crusher 

ning.  The  main  pinion  has  a  journal  on  each  side 
instead  of  being  overhung;  the  circulating  oil  pump  is 
inside  and  is  driven  by  a  silent  chain  as  in  automobile 
practice ;  all  moving  parts  have  been  protected  from  the 
entrance  of  grit  or  dust.  When  these  features  are 
incorporated  in  a  larger  machine  it  seems  likely  that 
a  considerable   improvement  will   be   realized. 


The  Improved  Condition  of  the 
Witwatersrand  Gold  Mines 

In  a  recent  issue  of  The  Statist  (Aug.  12),  statistical 
data  on  the  Witwatersrand  gold  mines  are  presented. 
The  writer  directs  attention  to  what  someone  has  called 
the  three  degrees  of  falsehood — viz.,  lies,  damned  lies, 
and  statistics;  and  admits  that  in  dealing  with  statistics 
caution  and  judgment  are  necessary.  It  would  be  wrong, 
for  instance,  to  put  too  much  weight  on  a  reduction  in 
the  working  costs  per  ton.  By  sending  up  unpayable 
ore  it  is  easy  to  bring  working  costs  down  which  are 
calculated  on  a  tonnage  basis.  It  is,  of  course,  the  profit 
which  really  matters.  And  in  determining  the  most 
profitable  scale  of  operations,  where  the  line  should  be 
drawn  in  the  mine  between  ore  that  is  to  come  up  and 
ore  'hat  [a  to  stay  behind,  the  mining  engineer  has  to 
exercise  much  judgment. 

In  Table  I  the  yield  and  cost  of  the  whole  of  the 
Witwatersrand  gold  mines  for  the  month  of  May,  1922, 
are  compared  with  those  of  1921  and  L918,  which  latter 
tnu  not  an  ideal  one  to  select  as  typical  of  pre-war 
conditions  owing  to  its  industrial  disturbance*,  but 
r  perhaps  than  1914.  owing  t<>  war  conditions  in 
thf  Iota  months, 

It  will  be  seen  that  the  average  yield  in  May  was 
better  than  either  of  the  years  given,  taking  ^old  at 
par  value,  and  that  working  costs  are  below  those  of 
1921.  but  above  those  of  1913. 

The  premium,  which  in  1913  was  abtenl 


per  ton  in  1921  and  2s.  4d.  in  1922.  The  net  working 
profit,  which  was  much  the  same  in  1913  and  1921,  was 
about  Is.  less  per  ton  in  1922. 

Table  II  is  introduced  to  show  the  reduction  in  cost 
during  May,  1922,  as  compared  with  the  average  of 
1921.  Gold  last  year  averaged  107s.  per  oz.  as  against 
a  price  perhaps  of  92s.  this  year;  a  fall,  therefore,  of 
15s.  per  oz.  By  examining  the  third  column  it  will  be 
seen  what  mines  have  reduced  their  working  costs  to 
balance  the  loss  in  premium.  Several  have  succeeded, 
such  as  Randfontein  Central,   Village  Deep.  Robinson, 

TABLE     I 

May, 

1913  1921  1922 

Tonamilled 25,628.432  23.400.605  1,772.793 

Revenue  from  gold  at  84s.  per  oz 27/7  28/5  29/0 

Costsperton 1711  25/8  22/8 

Profit  per  ton 9/8  2/9  6/4 

Gold  premium,  above  84s.  per  oz.,  per  ton 6/9  2/4 

Working  profit 9 '8  9/6  8/8 

Dividends   £8,205,199  £7,163,941 

Dividends  per  ton 6/5  6/1  .... 

Witwatersrand  Deep,  and  others  come  near  it.  But  a 
considerable  number  of  mines  have  not  reduced  their 
costs  in  proportion  to  the  fall  in  the  price  of  gold,  and 
their  profits  this  year  will  accordingly  show  a  material 
reduction. 

A  table  of  working  profits  shows  that  while  some  of 
the  mines  have  earned  less  during  July  than  the  average 
of  1921,  a  considerable  number  show  substantial  gains. 
Crown  Mines  and  Randfontein  Central  made  especially 
good  returns  in  July,  as  also  did  the  Consolidated  Main 
Reef,  whose  profit  was  described  as  extraordinary,  due 
to  temporarily  abnormal  grade  combined  with  increased 
tonnage  and  reduced  costs.  Robinson  Deep's  profit  in 
July  was  £30,000,  as  compared  with  £15,634  in  June. 
Judging  by  the  figures  given,  it  appears  that  the  profits 
for  the  second  half  of  the  year  will  show  an  improve- 

TABLE  II— SHOWING  COST  PER  OUNCE  OFiFINE  GOLD 
IX    1921  AND  MAY.    1922 

May 

1021  1922  Reduction 

Gelcnhuis  Deep 99  8  89  8  10/0 

Durban  Roodepoort  Deep  ««   1  87   0  12   3 

NewGoch 96/5  86  0  10/5 

Randfontein  Central  96   3  79/0  17/3 

Village  Deep 95/8  76/9  18   II 

Simmer  and  Jack •>*    II  110  0  15    I    (a> 

New  Kleinfontein.  "3   9  87/11  5/10 

Eaat  Rand  Proprietary "3  5  89  9  3/8 

Robinson 912  72  7  20 '7 

Wolhufer 92  8  94   7  l/ll(o1 

Nours-      »2  7  78/4  14   3 

West  Rand  Consolidated 92/3  83/10  8/5 

Knights  Central 91/3  85/4  5/11 

Aurora  West 91/0  79    10  11    2 

Rose  Deep  88  7  78/2  10  5 

Witwatersrand 87  6  72/7  14/11 

New  Unified 86/11  B3/7  <  * 

Witwatersrand  Dc.p  8h   3  71 '2  15/1 

Consolidated  Main  Reef  85  8  83/11  I    ■> 

Robinson  IV.  j.  85   7  78/7  7/- 

Van  Rvn  Estate  84   5  82  0  2   5 

New  Priii ir oat  83  0  87  9  4  9    <0) 

Langlaagte  Estate    82    I  71    7  10  6 

Consolidated  Langlaagte  81    10  82  4  -It   (n) 

Crown  Mines. .  / 7"   I  71    11  7/2 

Modder  Bad  78  10  92  7  13/9  <<i) 

City  Deep  68  10  61/2  7/8 

Brakpan 6f>  9  51   2  13/7 

Springs  64  0  63/6  -It    (o) 

deduJd  58   10  58/3  -/7 

Modder  B 46  6  7/1 

Government  Areas  4"    I  10  8  9/5 

v,in  Uin  Deep  49  |  41  7  5/6 

Iderfonteln «6  7  44/8  l/ll 

Meyer  and  Charlton  *2  6  42/1  -/5 

Modder  Deep  W  "  W   1  3/3 
(n)  In- i 

ment  over  the  average  profits  of  1921.  The  dividend 
distributions,  however,  may  nol  be  so  handsome  as  last 
year,  in  consequence  of  the  purchase  in  many  cases  of 
ex-enemy  shares. 

The  satisfactory  feature  is  that  the  industrial  sit- 
uation has  been  improved,  so  that  in  the  coming  year 
more  favorable  results  may  be  expected. 
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An  Illustrated  History  of  Mining  and  Metallurgy — IV* 

In  Sixteenth  Century  America— «Ti«actices  of  the  Incas  and  Improvements  by  the  Spaniards 

— The  Discovery  of  Potosi  —  Acosta  Describes  the  Amalgamation  Process 

and  the  Use  of  Quicksilver  in  Smelting  Silver 

By  H.  H.  Manchester 


WHEN  THE  SPANIARDS  discovered  Central 
America,  Mexico,  and  Peru  they  found  the 
natives  using  gold  much  as  they  did  copper, 
and  valuing  it  little  if  any  more  highly.  Silver  also 
was  in  use,  but  the  natives  knew  nothing  of  iron, 
and  when  first  made  presents  of  iron  hatchets,  and 
other  tools,  valued  them  more  highly  than  they  did 
gold  because  of  their  greater  usefulness.  The  Incas  had 
pots,  cups,  flagons,  and  even  chairs  and  litters  of  gold, 
to  say  nothing  of  many  images  of  their  gods.  This 
was  not  because  they  valued  gold  more  highly,  but 
because  it  was  capable  of  being  easily  worked  into  such 
forms. 

The  methods  of  mining  were  very  simple.  Peter 
Martyr  says  that  in  getting  gold  from  streams,  the 
Indians  simply  gathered  up  the  sand  in  their  hands, 
and  shifted  it  from  one  hand  to  the  other  until  most 
of  the  sand  flowed  out. 

The  Incas  smelted  by  means  of  furnaces  without  any 
chemical  processes.  They  used  blowpipes,  though  not 
bellows,  avoiding  the  employment  of  the  latter  by  plac- 
ing many  of  their  furnaces  on  the  side  of  a  hill  where 
the  wind  would  blow  the  fire.  The  blowpipes  were 
used  more  for  the  small  furnaces  in  which  the  metal 
was  melted  so  that  it  might  be  cast. 

Spain,  it  will  be  remembered,  was  the  greatest  source 
of  precious  metals  in  ancient  times,  and  the  Spaniards 
had  no  sooner  discovered  America  than  they  began  to 
look  for  gold  and  silver  there.  They  started  mining 
on  the  Isthmus,  at  Darien,  about  1514.  Oviedo,  who 
wrote  in  1526,  said  that  he  had  been  for  twelve  years 
"surveyor  of  the  melting  shops  pertaining  to  the  gold 
mines  of  the  main  land." 

At  first,  the  king's  share  was  one-fifth,  but  in  1520 

•The  fourth  and  last  of  a  series  of  articles.  The  first,  second 
and  third  articles  of  the  series  were  published  in  the  issues  of 
Sept  2,  Sept.  9,  and  Sept.  16,  respectively. 


it  was  temporarily  reduced  to  one-tenth  of  the  products 
of  the  mine,  and  by  successive  re-enactments  this  con- 
tinued to  be  the  royal  tithe.  At  the  same  time  mining 
was  made  open  to  both  Spaniards  and  natives,  and 
attempts,  though  not  always  successful  ones,  were  made 
to  protect  the  natives.  Slaves  were  early  introduced, 
and  formed  a  distinct  class  from  the  Indians  themselves. 
Oviedo  wrote  that  in  mining  on  land,  the  dirt  was 


Indians  smelting  with  blowpipes,  from  Benzoni 


Mining  in  America,  from  title  page  of  De  Bry 

carried  from  the  mine  in  trays  to  the  stream  where 
it  was  delivered  to  washers.  These  were  for  the  most 
part  Indian  women,  who  were  wont  "to  sit  by  the 
water's  edge  with  their  legs  in  the  water  even  up  to 
the  knees,"  and  thus  pan  the  pay  dirt. 

But  more  important  than  the  gold  mines  discovered 
by  the  Spaniards  in  Central  America,  Mexico,  and 
Peru,  were  those  of  silver.  Even  before  the  discov- 
ery of  America,  the  Incas  made  the  mines  at  Porco 
produce  large  quantities  of  silver.  A  tremendous 
impetus  to  silver  mining  was  given  by  the  discovery  of 
silver  at  Potosi,  Peru,  in  1545. 

The  story  is  that  this  came  about  as  follows:     A 
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Spaniards  forcing  Indians  to  mine  for  them 


Peruvian  by  the  name  of  Gualpa,  who  worked  in  the 
mines  of  Porco,  went  hunting  one  day,  and  it  chanced 
that  the  game  ran  up  the  steep  mountain  of  Potosi. 
He  attempted  to  follow  it  by  taking  hold  of  one  scrub 
after  another,  but  eventually  his  weight  pulled  a 
bramble,  called  quinua,  out  by  the  roots.  It  seemed  very 
heavy,  and  looking  down  he  saw  a  great  lump  of  silver 
hanging  to  it.    Examining  the  hole  he  discovered  a  large 


Ineai  tmtlttng  and 


vein  of  silver  ore,  which  upon 
being  smelted  at  his  home  he 
found  to  be  of  the  highest 
grade  he  had  ever  known.  He 
worked  his  mine  secretly  for 
some  time,  but  at  last  his 
evidently  increasing  wealth 
excited  the  suspicion  of  his 
neighbor,  Guanca,  who  forced 
him  to  disclose  the  secret,  and 
started  working  a  near-by 
vein.  As  the  metal  did  not 
come  from  this  so  easily. 
Guanca  told  his  Spanish  mas- 
ter, Vilaroel,  who  in  turn  reg- 
istered the  mine,  and,  in  ac- 
cordance with  the  mining  law, 
obtained  several  rods  to  work 
for  himself. 

The  best  description  of  six- 
teenth century  mining  in 
America  is  given  by  Acosta. 
who  after  spending  a  number 
of  years  in  Peru,  returned  to 
Spain  in  1587,  and  in  1590 
wrote  in  Spanish  his  "Natural 
and  Moral  History  of  the 
Indies." 

According    to    Acosta,    the 

most    famous    gold   was    that 

of    Carovaya,    in    Peru,    and 

Valdivia,   in   Chile.      An  idea  of  the  quantity  of  gold 

produced  may  be  gathered  from  his  statement: 

"In  the  fleet  in  which  I  came  to  Spain,  which  was  in  the 
year  1585,  the  declaration  of  the  mainland  was  twelve  cas- 
sons  or  chests  of  gold,  every  casson  weighing  at  least  four 
arrobas,  that  is  a  hundred  weight,  and  1,056  marks  from 
New  Spain  which  was  for  the  king  only,  besides  that  which 
came  registered  for  merchants  and  private  men,  and  much 
that  came  unregistered." 

Since  the  mines  of  Potosi 
were  of  such  tremendous  im- 
portance, Acosta  paused  to 
give  quite  a  description  of 
them,  from  which  we  may  ab- 
stract the  following  account  : 
The  rock  of  Potosi  con- 
tained four  principal  veins 
running  north  and  south,  be- 
sides various  lesser  veins 
running  from  the  main  lodes 
like  branches  on  a  tree.  By 
1585  the  mines  were  deep  for 
that  period.  In  one  vein  at 
Potosi  were  reckoned  seventy- 
eight  mines  which  were  100 
fathoms  deep,  and  a  lew 
which  were  200  fathoms.  In 
another  vein  were  twenty  -four 
shafts,  some  from  70  to  80 
fathoms  deep.  To  facilitate 
working  at  this  depth,  the 
Spaniards  constructed  tunnels 
called  Bocavones,  which  were 
begun  at  the  foot  of  the  moun- 
tain, and  ran  horizontally 
to  meet  the  vein.  These 
were  a  fathom  in  height  and 
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eight  feet  in  width.  One 
of  these  tunnels  was  begun 
in  1556,  and  required  twenty- 
nine  years  to  construct.  In 
1585  this  was  driven  3,500  ft. 
into  the  mountain,  and  met 
the  mine  shaft  135  fathoms 
below  the  top.  There  were 
already  nine  tunnels  com- 
pleted and  others  begun. 

Acosta's  description  of  the 
work  in  the  mine  is  too  vivid 
not  to  be  quoted: 

"They  labor  in  these  mines  in 
continual  darkness  and  obscurity, 
without  knowledge  of  day  or 
night.  And  forasmuch  as  those 
places  are  never  visited  with  the 
sun,  there  is  not  only  a  continual 
darkness,  but  also  an  extreme 
cold,  with  so  foul  an  air  con- 
trary to  the  disposition  of  man, 
that  such  as  newly  enter  are 
sick  as  they  are  at  sea.  The 
which  happened  to  me  in  one  of 
these  mines,  where  I  felt  a  pain 
at  the  heart,  and  heating  of 
the  stomach.  Those  that  labor 
therein  use  candles  to  light 
them,  dividing  their  work  in 
such  sort,  as  they  that  work 
in  the  day  rest  by  the  night, 
and  so  they  change.     The  metal 

is  commonly  hard,  and  therefore  they  break  it  with  ham- 
mers; splitting  and  hewing  it  by  force  as  if  they  were  flints. 
Afterwards  they  carry  up  this  metal  upon  their  shoulders, 
by  ladders  of  three  branches  made  of  neats  leather  twisted 
like  pieces  of  wood,  which  are  crossed  with  staves  of  wood, 
so  that  by  every  one  of  these  ladders  they  mount  and  descend 
together.  They  are  ten  estados  long  apiece,  and  at  the  end 
of  one,  begins  another  of  the 
same  length,  every  ladder  begin- 
ning and  ending  at  platforms 
of  wood,  where  are  seats  to 
rest  them  like  unto  galleries, 
for  that  there  are  many  of 
these  ladders  to  mount  by,  one 
at  the  end  of  another.  A  man 
carries  ordinarily  the  weight  of 
two  arrobos  of  metal  upon  his 
shoulders,  tied  together  in  a 
cloth  in  manner  of  a  skippe, 
and  so  mount  they  three  and 
three.  He  that  goes  before  car- 
ries a  candle  tied  to  his  thumb, 
for,  as  it  is  said,  they  have  no 
light  from  heaven,  and  so  they 
go  up  the  ladder  holding  it  with 
both  their  hands;  to  mount  so 
great  a  height  which  commonly 
is  above  150  estados — a  fearful 
thing  which  breeds  an  amaze- 
ment to  think  upon  it,  so  great 
is  the  desire  of  silver,  that  for 
the  gain  thereof  men  endure  any 
pains." 

Acosta  also  gives  an  inter- 
esting account  of  the  earliest 
known  American  smelting. 
He  says  the  Indian  method 
was  by  dissolving  the  metal 
by  fire.  "To  this  end,"  says 
Acosta,  "they  built  small  fur- 
naces   where    the    wind   com- 


Llamas  carrying  silver  bars,  sixteenth  century 


monly  blew,  and  with  wood  and  coal  made  their 
refining,  the  which  furnaces  in  Peru  they  called 
huayras." 

The  Spaniards  had  at  first  also  used  such  huayras, 
which  were  best  for  refining  the  richest  ores.  Later 
they  learned  to  use  the  process  of  amalgamation  with 
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quicksilver.  The  method  there  employed  is  described 
by  Acosta  as  follows: 

"They  first  beat  and  grind  the  metal  very  small,  with  the 
hammers  of  the  machinery,  which  beat  this  stone  like  unto 
tan  milles,  and  being  well  beaten  they  'searce'  it  in  a  copper 
'searce,'  making  the  pouder  as  small  and  fine  as  if  it  were 
horse  hair;  these  'searces'  being  well  fitted,  do  sift  30 
quintals  in  a  day  and  a  night;  then  they  put  the  pouder  of 
the  metal  into  the  vessels  upon  furnaces,  whereas  they 
anoint  it  and  mortify  it  with  brine,  putting  to  every  50 
quintals  of  pouder,  5  quintals  of  salt.  And  this  they  do 
for  that  the  salt  separates  the  earth  and  filth,  to  the  end 
the  quicksilver  may  the  more  easily  draw  the  silver  unto  it. 
Afterwards  they  put  quicksilver  into  a  piece  of  holland  and 
press  it  out  upon  the  metal,  which  goes  forth  like  a  dew, 
always  turn'ng  and  stirring  the  metal,  to  the  end  it  may 
be  well  incorporated. 

"Before  the  invention  of  these  furnaces  of  fire,  they  did 
often  mingle  their  metal  with  quicksilver  in  great  troughes, 
letting  it  settle  some  days,  and  did  then  mix  it  and  stir  it 
again,  until  they  thought  all  the  quicksilver  were  well  incor- 
porate with  the  silver,  the  which  continued  twenty  days 
and  more,  and  at  the  least  nine  days. 

"Since  they  discovered,  as  the  desire  to  get  is  diligent, 
that  to  shorten  the  time  fire  did  much  help,  to  incorporate 
silver  the  sooner  with  quicksilver,  they  invented  these  fur- 
naces, whereon  they  set  vessels  to  put  in  their  metal  with 
salt  and  quicksilver,  and  underneath  they  put  fire  by  little 
and  little  in  furnaces  made  for  the  nonce  underneath;  so 
that  in  five  or  six  days  the  quicksilver  is  incorporate  with 
the  silver. 

"And  when  they  find  that  the  mercury  hath  done  his  part, 
and  assembled  all  the  silver,  leaving  nothing  behind,  but  is 
well  imbrued,  as  a  sponge  doth  water,  dividing  it  from  the 


Potosi  and  one  of  its  smelters 

earth,  lead,  and  copper,  with  which  it  is:  engendered,  then 
they  separate  it  likewise  from  tin  quicksilver,  the  which 
they  do  in  this  sort;  they  put  the  metal  in  caldrons,  and 
vessels  full  of  water,  where  with  certain  wheel  they  turn 
the  metal  round  about,  as  if  they  should  make  mustard, 
and  so  the  earth  and  dross  go  from  the  metal  with  the 
water  that  runs  away.  The  silver  and  quicksilver  as  most 
ponderous  remaining  in  the  bottom,  the  metal  which  re- 
mains is  like  unto  snnd.     Then  they  take  it  out  and  wash 


it  again  in  great  platters  of  wood,  or  keelers  full  of  water, 
still  drawing  the  earth  from  it,  until  they  leave  the  silver 
and  quicksilver  well  clensed.  There  slips  away  also  some 
small  portion  of  silver  and  quicksilver  with  the  earth  and 
dross,  which  they  call  washings,  the  which  they  wash  again 
and  draw  out  the  remainder. 

"When  the  silver  and  quicksilver  are  clensed  and  begin 
to  shine,  and  that  there  remains  no  earth,  they  put  all  the 
metal  into  a  cloth,  which  they  strain  out  very  forcibly,  so 
that  all  the  quicksilver  passeth  out,  being  not  incorporate 
with  the  silver,  like  to  a  mark  of  almonds  pressed  to 
draw  oyle.  And  being  thus  pressed  the  remainder  con- 
tains but  the  sixth  part  in  silver,  and  five  in  mercury.  So 
if  there  remains  a  mark  of  threescore  pounds,  ten  are  of 
silver,  and  fifty  of  mercury.  Of  these  marks  they  make 
pinas,  as  they  call  them,  like  pine  apples  or  sugar  loaves, 
hollow  within,  which  they  commonly  make  of  a  hundred 
pound  weight. 

"Then  to  separate  the  silver  from  the  quicksilver,  they 
put  it  into  a  violent  fire  which  they  cover  with  an  earthen 
vessel,  like  to  the  mold  of  a  sugar  loaf,  or  unto  a  capuchon 
or  hood,  the  which  they  cover  with  coals,  and  set  fire  unto 
it;  whereby  the  quicksilver  exhales  the  smoke,  which  strik- 
ing against  the  capuchon  of  earth,  thickens  and  distills, 
like  unto  the  smoke  of  a  pot  covered;  and  by  a  pipe,  like 
unto  a  limbecke,  they  receive  the  quicksilver  which  distills, 
the  silver  remaining  without  changing  the  form,  but  in 
weight  it  is  diminished  five  parts  of  that  it  was,  and  is 
spungious,  the  which  is  worthy  of  observation.  Of  two  of 
these  loaves  they  make  one  barre  of  silver,  in  weight  65  or 
66  marks;  and  in  this  form  they  carry  it  to  the  touch, 
custom,  and  mark.  Silver  drawn  with  mercury  is  so  fine, 
that  it  never  abates  of  two  thousand  three  hundred  and 
fourscore  of  alloy." 

Both  stamp  mills  and  grind- 
ing mills  were  used  at  Potosi, 
and  they  were  driven  by 
either  horsepower  or  water- 
power.  It  rained  only  dur- 
ing the  winter  there,  and  the 
rain  had  to  be  stored  in  reser- 
voirs for  use  in  the  summer 
months.  If  necessary,  how- 
ever, the  ore  could  be  carried 
three  or  four  leagues  to  Tar- 
apaya,  where  power  was  fur- 
nished by  a  river. 

The  use  of  quicksilver  in 
smelting  was  of  course  not 
known  to  the  Incas,  but  they 
did  have  mines  of  vermilion, 
from  which  they  made  paint 
for  decorating  themselves.  A 
Portuguese  named  Henrique 
Garces,  who  had  known  of 
vermilion  in  Castile,  sus- 
pected this  to  be  the  same  as 
that  from  which  mercury  was 
extracted,  and  upon  examin- 
ing the   mine,   found   this   to 

be    the    flirt. 

The  application  of  quicksil- 
ver to  smelting  in  Peru  was 
credited   to   Fernando  de  Vel- 
asco     in     1">71.       Its     success 
natural!]   led  to  a  (Treat  demand  for  quicksilver.    The 
smelting  of  this  la  described  by  Acosta  as  follows: 

"I  .1  as  now  speak  of  how  they  draw  out  quicksilver,  and 
how  they  refine  silver  therewith.  They  take  the  stone  or 
metal  where  they  find  the  quicksilver,  which  they  put  into 
the  fire  in  pots  of  earth  well  luted,  being  well  beaten,  so  that 
this  metal  or  stone  coming  to  melt  by  the  heat  of  the  fire, 
the  quicksilver  separates  Itself,  and  goes  forth  in  exhala- 
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tion,  and  sometimes  even  with  the  smoke  of  the  fire,  until  it 
encounters  some  body  where  it  stays  and  congeals,  and  if  it 
pass  up  higher,  without  meeting  of  any  hard  substance,  it 
mounts  up  until  it  be  cold,  and  then,  congealed,  it  falls  down 
again.  When  the  melting  is  finished,  they  unstop  the  pots 
and  draw  forth  the  metal,  sometimes  staying  until  it  be 
very  cold,  for  if  there  remained  any  fume  or  vapor,  which 
should  encounter  them  that  unstopped  the  pots,  they  were 


Interior  of  silver  mine  in  Peru,  sixteenth  century 


in  danger  of  death,  or  to  be  benumbed  of  their  limbs,  or  at 
least  to  loose  their  teeth." 


Manufacture  of  Hollow  Drill  Steel 

An  iron  bar  with  a  hole  through  the  center  is  stronger 
than  a  solid  bar  of  the  same  diameter.  According  to 
the  Queensland  Government  Mining  Journal  "a  British 
firm  has  developed  a  very  ingenious  process  of  making 
what  it  calls  a  hollow-cored  bar  with  this  increase  of 
strength.  The  hollow  core  is  really  a  small  hole  which 
extends  from  end  to  end  of  the  bar.  Obviously  it  would 
be  a  very  costly  business  to  bore  a  hole  through  the  bar, 
and  in  consequence  this  firm  has  developed  a  clever  way 
of  making  the  bar  hollow  without  drilling.  The  mass  of 
metal  from  which  the  bar  is  drawn  is  drilled  in  the  first 
case,  and  the  hole  is  packed  tight  with  a  special  com- 
position. The  ends  of  the  hole  are  subsequently  sealed 
by  a  patented  process  of  welding.  When  the  piece  of 
metal  is  rolled  in  the  mill  into  a  long  bar  the  packing 
stretches  with  the  metal  and  preserves  the  continuity 
of  the  hole.  One  of  the  most  important  applications 
of  this  hollow-cored  bar  is  for  mining  drills  where 
the  hole  is  used  for  a  current  of  air  or  a  jet  of  water. 

In  the  United  States,  hollow  drill  steel  is  commonly 
made  by  drilling  a  hole,  say  U  in.  in  diameter,  in  a 
steel  billet  about  18  in.  long  by  5  in.  in  diameter.  This 
hole  is  then  packed  with  sand  and  the  ends  are  plugged 
with  steel  plugs  before  the  billet  is  drawn  down  to  the 
required  size.  In  some  special  steels,  a  mandrel  with 
a  manganese  steel  tip  is  used,  followed  by  hot  punch- 
ing to  secure  a  more  uniform  hole. 


Exports  of  Chilean  Nitrate  Have  Improved 

The  outlook  for  Chilean  nitrate  now  bears  an  entirely 
different  aspect  from  that  presented   during  the  past 
two  years.     Stocks   in  Europe  and  the  United   States 
have  diminished  to  a  point  where  they  are  less  than 
those  normally  carried,  according  to  Commerce  Reports 
for    September.      The    unsold 
stocks  belonging  to  the  mem- 
bers of  the  "pool"  as  of  July 
22  were  said  to  have  amounted 
to  138,768  metric  tons.     The 
firm    price    of   cotton    in    the 
United    States    appears    to 
promise  a  good  demand  from 
that  source,  while  the  Euro- 
pean agriculturists,  who  were 
able  to  absorb  the  large  stocks 
held  by  the  "pool"  at  compara- 
tively  high    prices    despite 
unfavorable    conditions,    will 
apparently  increase  their  con- 
sumption at  the  new  scale  of 
prices  effective  for  the  coming 
agricultural  year.    The  merits 
of  Chilean  nitrate  as  a  fertil- 
izer are  apparently  still  recog- 
nized in  spite  of  the  encroach- 
ments of  competing  products. 
It  therefore  seems  reasonable 
to  forecast  a  demand  for  Chil- 
ean nitrate  sufficient  to  go  far 
toward    lifting    the    industry 
from   its  recent  depression 
and  make  a  beginning  toward 
a  new  era  of  trade  in  the 
commodity.     The  statistics  of 
nitrate    exports    are   encouraging.      During   July    they 
amounted  to  100,000  metric  tons,  while  during  the  first 
seven  months  of  this  year  the  total  shipped  was  400,000 
metric  tons. 

The  total  sales  of  the  Nitrate  Producers'  Association 
at  the  new  prices,  effective  July  1,  have  amounted  to 
slightly  over  500,000  metric  tons.  The  association  fixed 
the  maximum  of  80,000  metric  tons  for  sale  during  the 
first  half  of  August,  and  of  the  amount  allotted  for  the 
balance  of  the  month  about  30,000  tons  remain  to  be 
disposed  of.  The  purchasers  of  nitrate  for  July  and 
August  delivery  have  not  made  shipment  of  their  en- 
tire commitments,  but  are  expected  to  await  foreign 
demand  and  move  the  balances  as  required.  Indepen- 
dent nitrate,  or  that  produced  outside  of  the  associa- 
tion, is,  according  to  the  authority  quoted,  practically 
unavailable. 

According  to  recent  reports,  the  producers  who  have 
not  put  their  plants  in  operation  ai-e  selling  the  quotas 
allotted  them  by  the  association  at  lOd.  to  Is.  per  46  kg. 
(1  Spanish  quintal),  the  purchasers  thus  obtaining 
the  privilege  of  increasing  their  own  production  by 
amounts  acquired.  The  total  stocks  available  in  Chile 
as  of  June  30,  1922,  were  reported  at  1,607,000  metric 
tons.  Exports  for  the  first  six  months  of  1922  amounted 
to  283,383  metric  tons,  as  compared  with  782,000  tons 
during  the  corresponding  period  of  1921,  1,529,500  tons 
in  1920,  and  237,820  tons  in  1919.  During  the  first  half 
of  1922,  425,040  metric  tons  was  produced,  as  compared 
with  852,000  tons  produced  in  the  corresponding  period 
of  1921. 
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Market  Value  of  Ores  from  Mexico 

The  Net  Return  to  the  Miner  on  Shipments  to  the  Smelter  Is 
Only  a  Small  Proportion  of  the  Market  Value  of  the  Contained 
Metal  —  This  Article  Gives  Typical  Schedules  of  Settlement 

By  S.  F.  Shaw 


THE  MARKETING  of  ore,  when  it  is  shipped  to  a 
smelter  or  other  reduction  works  for  treatment, 
is  of  much  interest  to  the  operator,  and  only  close 
study  of  the  charges  and  payments  will  enable  him  to 
determine  beforehand  the  actual  value  of  his  ore. 
Smelter  schedules  are  complicated,  and  argument  has 
been  advanced  that  they  ought  to  be  simplified;  but 
as  these  schedules  are  built  on  a  scientific  basis,  it  is 
in  order  for  the  operator  to  make  a  careful  study  of 
them. 

An  analysis  of  settlements  according  to  typical 
smelter  schedules  for  four  different  classes  of  ore  will 
bring  out  many  points  of  interest.  The  discussion  deals 
with  ores  produced  in  Mexico.  Take  up  first  a  schedule 
covering  copper  ore  assaying  as  follows: 

Ag.g  Cu,  Per  Cent     Fe.  Per  Cent     CaO.  Per  Cent  Insol.,  Per  Cent 

25  4  5  10  15  20 

A  typical  schedule  covering  this  class  of  ore  would 
be  about  as   follows : 

If  50  g.  contained,  pay  for  95  per  cent  at  New  York  quotations. 

Copper..  If  less  than  5  per  cent,  deduct  5  kg.  and  pay  for  the  balance  at 

New  York  quotations  for  copper,  less  3c.  per  pound  or  6  61c 
per  kg.  for  freight,  refining,  and  selling;  if  more  than  5  per  cent 
contained,  pay  for  90  per  cent  at  New  York  quotations,  less  3r. 
per  pound 

Iron Pay  for  all  at  5c.  per  unit 

t-ime  If  3  per  cent  Contained,  pay  f . .r  available  Inn.'  at   5c    per  unit. 

In  the  following  computations,  payments  for  iron  and 
lime  and  deductions  for  insoluble  will  be  considered  as 
payments  and  deductions  respectively  from  the  treat- 
ment rate.  Assuming  a  price  of  13c.  per  pound  for  cop- 
per, settlement  on  ore  of  the  grade  noted  would  be  as 
follows: 

Deductions 

Treatment  f.o.b.  xmelter,  $2.50  V.S   currency,  per  metric  ton    I  2,204   nil. 

Insoluble        .  Charge  for  all  at  1 0c.  per  unit  contained 

Taxes    ....      .    For  account  of  the  mine 
Payments 

4   5per  cent  copper.  45  kg  or  99   21b 

I.ess  deduction  of  5  kg 

I.e*»  3e  perlb  for  refining,  etc 


Per  T..H  I  Ire     I'. 
$12   90 

1  43 

2  65 


I.I,    ('„„„,, 
SO   1300 
0   0144 
0   021.7 


Payment  for  -   ippei 


$8   82 


1  1 

;  ,1,1,      10 

■  20 

1   .n.    I0X 

Deduct  ;  i 

n', 
05 

3  25 

25 

3  60 

(1127 

11    II  IM 

$7   in 
1   72 

$n  0715 
0   0164 

■n 

In  other  words,  after  paying  the  freight.  STneltei 
charges,  smelter  deductions  and  refining,  the  miner  re- 
ceives |1.72  per  ton  or  l.64c.  per  lb.  for  ore  of  which 
the  total  copper  content  iii  ;t  refined  condition  would 
lie  worth  $12.90  per  ton  or  13c.  per  lb.  metal.  The 
percentage  of  the  total  copper  value  received  by  the 
miner  i>  therefore  12.6.  This  type  ami  grade  of  ore 
obviously  will  not  pay  mining  hipped;  there- 

fore it  should  be  concentrated  at  the  mine  il  possible; 
this  WOttld  result  in  a  lower  freight  rate  ami  smelting 
charge  per  lb.  of  copper  in  the  crude  or*. 

N'e'x'   consider  a  lead  ore.  assaying  as   follows: 

Kt.t        II,   I •■• 

4 n  20  12  i 


The  following  smelter  schedule  will  apply  to  this  ore: 


Silver  If  50  g.  contained,  pay  for  95  per  cent  of  contents  at  New  York 

quotations. 

Lead  If  50  per  cent  dry  assay  (wel  a*.say  less  two  units),  contained. 

pay  for  90  per  cent  of  contents  at  $3  I".  S.  currency  per  100  kg. 
when  the  price  of  lead  in  New  York  is  quoted  at  $4.25  per 
1 00  lb  .  with  addition  or  deduction  of  $1 .  50  per  1 00  kg.  for  each 
variation  of  $  I  ab,.v,  or  below  $4  25  per  100  lb.;  fraction*  in 
same  proportion. 

Iron     Pay  for  all  at  5c.  per  unit. 

Lime        If  3  per  cent  contained,  pay  for  available  lime  at  5c.  per  unit. 

Deductions 

Treatment....  f.o.b.  smelter.  $5,50  1*.  S.  currency  per  metric  ton,  with  deduc- 
tion of  1 2 .  5c.  per  unit  of  lead  for  each  unit  in  excess  of  5  per  cent 
dry  assay. 

Insoluble         .   Charge  for  all  at  10c  per  unit 

Sulphur.  .    I  per  cent  free;  excess  at   25c.  per  unit:  maximum  charge  $3 

per  ton. 

Credits  for  iron  an  1  lime,  and  charge  fot  insoluble  will  be  eon- 
i-iderei  as  a  part  of  the  treatment  rate. 

Assuming  that  lead  is  selling  in  New  York  at  $5.50 
per  100  lb.,  the  payments  will  be  as  follows: 


Payments 

Per  Ton  C 

i  ire 

$48.51 
0.97 
4.61 
26.26 

"enU  Per 
Lb.  I^ead 

$0  0550 

0.001 1 
0.0052 

Deduction  for  freight,  refining,  et, 

$5  50 
I   20 

$6.70 

SI   00 

50 
4   12 

5.62 

SI  08 

0  0298 

Payment  for  lead  contained     . 

Deductions 

Treatment  per  ton 

Add  for  12  per  cent  insoluble  at  10c. 

Deductiron,  20  percent!  0  05 

Deduct  lime,  10  per  cent  at  0  05 
Deduct  for  33  unit,,  lead 

Deductions 

$16   67 

1   08 
3  20 

14  28 

12  39 

SO  0189 

0  0062 
0.0014 

Total  deduction* 
Net  value,  to  the  mine,  f.o.b   railroad 

$t  0083 

0  0141 

The  net  value  to  the  shipper  at  the  mine  railroad 
station  is  therefore  $12.39  per  metric  ton,  or  1.41c.  per 
lb.  of  lead  when  the  New  York  quotation  is  5.5c.  per  lb. 
There  is  no  payment  for  silver  when  the  ore  contains 
less  than  50g.  per  metric  ton.  It  is  seen  that  the 
smelter  losses,  refining  charges,  etc.,  account  for  3.60c. 
per  lb.  and  smelter  charges  and  freight  make  up  0.48c. 
per  lb.  The  charge  for  smelting  in  this  case  is  not 
high,  providing,  of  course,  that  deductions  for  slag 
losses  and  for  refining  do  not  disguise  a  heavy  charge. 
The  percentage  of  the  total  lead  value  received  by  the 
shipper  is  25.6  per  cent. 

Next  consider  the  returns  from  a  lime-fluxing  silver 
ore  containing  the  following: 

\„  K  l,.   Per  Can)         CaO,   Pet  Cenl    Insoluble,  r 

650  40  8 

A  smelter  schedule  covering  settlements  on  this  ore 
would    be   about   as    follows: 


lr  .ii 
1  line 

reliable) 

line  nt 

rV 

per  unit 

Deductions 

I..I.      | 

(   Large  for  all  at 

Ml  for  IK-Ollllt  of 

unt  of  th 

or  20   28  "t 
.„t  for  .liver 

„i  i     - 
1 '  o    per 
then, in 

currency 

per  ,,,,'tr 

IM    1 
1  lr, 
$14 

in 
71 

Ir.igM 

I'aviiHiit* 
Silver.  fi'.Og 

P.  r  <<i 
silver 

$0.7000 
0.0350 

111 

4  1 

$n  f^n 
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Deductions 

Treatment     ..  «  50 

Ad  J  for  insoluble,  8x0 .10.  80 

$5  30 
Deduct  for  lime,  40x0  08 3  20 

$2. 10     $0   1035 

Federal  tax 0  94       0.0463 

Freight *  20       0  2071 

Total  deduct  ions S7.24       0  3569 

Net  value  to  the  mine,  f.o.b.  railroad 6  25       0.3081 

The  gross  value  of  the  silver  in  the  ore,  with  no 
losses,  deductions,  etc.,  is  $14.20  per  metric  ton;  the 
net  to  the  mine  is  $6.25,  or  44  per  cent  of  the  total  value 
of  the  silver  in  the  ore. 

Zinc  ore  from  Mexico  has  been  marketed  on  the  fol- 
lowing basis,  f.o.b.  nearest  United  States  port  of  entry: 

Hase  price $16  I*.  S.  Currency  per  metric  ton  for  "re  assaying  40  per  cent 

inc.  when  zinc  is  selling  in  St.  Louis  at  $5  per  1 00  lb. 
Assay  variation.    .   Add  or  deduct  $1,10  1*.  S.  Currency  per  unit  for  each  unit 

above  or  below  40  per  cent  zinc. 
Price  variation. .  .  .    Pay  for  65  per  cent  of  the  increase  in  price  of  zinc  between  $5 

and  $6  per  1 00  lb. 
•  Pay  for  50  per  cent  of  the  increase  in  price  of  zinc  between  $6 

and  $12  per  100  lb. 

Pay  for  25  percent  of  the  increase  in  pri< f  run-  when  selling 

at  morethan  $l2per  1001b. 

With  zinc  selling  at  6c.  per  lb.,  settlements  on  ship- 
ments from  one  point  in  Mexico  to  the  United  States 
under  terms  of  the  above  schedule  would  be  approxi- 
mately as  follows: 

Per  Tun   Per  Pound 

Payments  "re  Zinc 
Totalvalue.  38  per  cent  or  838  lb  at  6c  $50  28  $0  0600 
Freight,  border  port  to  smelter      ....  3  85  I)  0046 
United  States  duties    .  2   34  0.0028 
Smelter  losses,    cost    of  smelting,    freight  I  n    sine,    c  'in- 
mission  24  84  0  0297 

Deductions  in  United  States     $31   03  $0  0371 

Payment,  f.o.b.  border  port  19.25  0  0229 
Deductions 

Freight  to  border         $8  09  $0  0097 

Mexican  export  duties  84  0   0010 

Borler  charges,  commission 90  0  0011 

Total  deductions  $9  83     $0  01 1 1 

Net  to  shipper,  f.o.b.  railroad  9  42       0  0118 

It  is  noted  that  the  mine  receives  $9.42  .per  ton  for 
an  ore  containing  38  per  cent  zinc,  which  compares 
with  a  total  gross  value  of  $50.28  for  the  total  contents, 
leaving  the  mine  with  18.8  per  cent  of  the  gross  value 
of  the  zinc  in  the  ore.  Cost  of  smelting,  losses  in  smelt- 
ing and  smelter  profits  absorb  2.97c.  per  lb.,  or  prac- 
tically 50  per  cent  of  the  value  of  the  zinc.  Total 
freight  absorbs  1.43c.  per  lb.,  duties  0.38c.  per  lb.,  and 
border  charges  0.11c.  per  lb. 

It  is  evident  that  the  miner  must  figure  carefully  on 
the  marketing  of  his  ore  if  he  is  to  win  a  profit  from 
operations.  The  distance  which  the  ore  must  be  trans- 
ported to  the  smelter  is  a  vitally  important  factor.  It 
will  be  noted  that. the  amount  absorbed  by  transporta- 
tion in  the  above  examples  is  28  per  cent.  6.5  per  cent, 
29.6  per  cent,  and  24  per  cent  respectively,  which  varies, 
of  course,  with  the  location,  grade  of  ore,  and  like 
factors.  Smelter  treatment  charges  amount  to  25  per 
cent,  2.2  per  cent,  and  14.8  per  cent,  respectively  for 
copper,  lead,  and  silver  ore,  though  the  amount  concealed 
under  the  head  of  smelter  losses,  etc.,  may  bring  this  up 
to  a  larger  proportion. 


the  practice  at  that  plant  before  and  after  the  introduc- 
tion of  de-aeration  of  solution. 

Several  types  of  zinc  feeders  have  been  used,  the 
first  being  the  belt  type,  which  was  discarded  on  account 
of  irregular  feeding  owing  to  belt  slippage.  The  pres- 
ent type  employs  a  leather  belt  for  carrying  the  zinc 
dust,  the  edges  of  the  belt  being  punched  with  i-in; 
holes  pitched  to  mesh  over  sprockets  on  the  head  and 
tail  pulleys,  the  belt  being  driven  by  chain  and  gears. 

When  the  zinc-dust  process  was  first  commenced  at 
Modder  "B,"  the  precipitate  from  the  presses  was  acid 
treated,  briquetted,  scorified,  and  cupelled,  but  this 
method  not  being  a  success,  it  was  discontinued  in  favor 
of  acid  treatment,  calcining,  and  pot  smelting,  which  in 
turn  gave  way  to  acid  treatment,  Tavener  furnace 
smelting,  and  cupelling.  At  present,  the  precipitate  is 
smelted  in  the  Tavener  furnace  without  acid  treatment. 
This  is  because  of  the  decreased  consumption  of  zinc, 
increased  value  of  precipitate,  and  smaller  amount  of 
precipitate  to  be  treated,  since  the  introduction  of  the 
Crowe   process. 

The  many  advantages  of  the  Crowe  process  are  de- 
scribed, the  only  disadvantage  being  a  more  slimy  and 
less  permeable  cake  in  the  press.  Experiments  have 
been  carried  out  employing  various  materials  as  added 
filtering  mediums,  such  as  ground  coke,  sawdust,  and 
kieselguhr,  in  order  to  obtain  a  more  porous  cake.  So 
far,  kieselguhr  appears  to  be  the  most  satisfactory. 


Zinc-Dust  Precipitation  at  the  Modder  "B" 
Plant  in  South  Africa 

The  precipitation  of  gold  from  cyanide  solutions  bv 
zinc  dust  at  the  Modder  "B"  dates  from  1911,  when 
milling  operations  first  started.  A  paper  by  S. 
Newton  and  L.  L.  Fewster,  published  in  the  Journal 
of  the  Chemical,  Metallurgical  and  Mining  Society  of 
South  Africa   (Johannesburg;  price  3s.  fid.)   describes 


Electric  Mine  Lamps  Require  Safety  Devices 
Says  Bureau 

In  view  of  frequent  expressions  of  doubt  as  to  the 
necessity  for  a  safety  device  on  portable  electric  miners' 
lamps,  designed  for  use  in  explosive  mine  atmospheres, 
which  would  be  effective  in  opening  the  bulb  circuit 
whenever  the  bulb  was  broken,  the  U.  S.  Bureau  of 
Mines  recently  conducted,  at  the  Pittsburgh  experiment 
station,  a  series  of  tests  with  bulbs  such  as  are  being 
used  todav  on  miners'  lamps  energized  with  2-v.  lead 
cells.  The  results'  of  the  tests  afford  the  most  convinc- 
ing argument  as  to  the  necessity  of  an  adequate 
current-interrupting  safety  device  on  miners'  electric 
lamps.  In  fifty-five  tests  in  which  the  naked  filament 
was  exposed,  either  at  the  beginning  or  after  smashing 
the  bulb,  fifty-one  ignitions  resulted.  These  ignitions 
were  all  obtained  with  normal  voltage  impressed  on 
the  bulb  filament.  Fifteen  successive  ignitions  on  one 
filament  showed  the  toughness  of  the  filament,  and  how 
easy  it  is  to  get  an  explosion  before  the  filament  is 
burned  through.  The  twenty  smash  tests  in  which 
sixteen  ignitions  were  obtained  show  that  in  the 
majority  of  cases  the  filament  is  in  condition  to  cause 
ignition  after  the  bulb  glass  has  been  broken.  Though 
a  time  lag  in  the  ignition  of  gaseous  mixture  is 
admitted,  these  tests  show  that  the  time  lag  of  the 
filaments  burning  through  is  greater,  and  consequently 
can  by  no  means  be  relied  on  as  a  protection  against 
gas  ignition.  The  Bureau  of  Mines  feels  that  its  policy 
of  requiring  a  safety  device  on  electric  miners'  lamps 
is  both  wise  and  necessary.  The  Bureau  recommends 
to  the  user  of  portable  electric  lamps  more  attention 
to  the  careful  maintenance  of  the  safety  devices  of 
such  lamps,  and  discourages  the  use  of  any  modifica- 
tions that  interfere  in  any  way  with  their  proper  oper- 
ation. Details  of  these  tests  are  given  in  Serial  2,371, 
just  issued,  "Why  Miners'  Portable  Electric  Lamps 
Require  Safety  Devices." 
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Taking  a  Solar  Observation 

By  Strauss  L.  Lloyd 

I  have  been  interested  for  many  years  in  what  is 
generally  known  as  the  direct  solar  observation,  and 
have  been  on  the  lookout  for  new  ideas  and  methods 
on  this  subject  and  the  many  methods  for  the  determi- 
nation of  the  true  meridian. 

A  great  many  engineers  simply  look  at  the  sun  and 
estimate  the  time  or  the  altitude  itself,  which,  with 
simple  tables,  gives  the  time  within  a  few  minutes,  no 
watch  being  required,  for  as  a  matter  of  fact,  half 
an  hour  in  the  time  does  not,  as  a  rule,  affect  the  result, 
as  the  greatest  change  in  declination  is  less  than  one 
minute  of  arc  per  hour. 

Long  ago  I  discarded  the  method  of  holding  a  card 
behind  the  eyepiece  and  have  found  that  all  of  my 
friends  have  done  likewise.  After  centering  the  sun's 
image  on  a  card  or  a  piece  of  white  paper  for  a  few 
minutes,  the  eyes  are  so  dazzled  that  an  engineer  can 
not  recognize  even  his  mother-in-law,  let  alone  read  a 
vernier  with  any  comfort.  The  card  is  soon  given  up 
by  most  surveyors  and  the  brown  back  of  a  note  book 
used  to  avoid  the  glare.  In  either  case  the  eyepiece 
must  be  specially  focused  both  before  and  after  the 
observation,  and  this  with  many  instruments  means 
that  there  is  danger  of  moving  the  whole  instrument. 

The  surveyor  should  never  move  his  eyepiece  except 
to  clean  or  adjust  it.  There  is  no  need  to  change  the 
focus  of  the  eyepiece  if  in  place  of  the  card  a  piece  of 
colored  glass  is  set  in  the  sliding  cover.  It  is  there  al- 
ways ready  for  use  and  simply  serves  as  a  part  of  the 
cover.  When  the  sun  is  too  high  to  use  such  an  eyepiece, 
accurate  results  as  a  rule  cannot  be  obtained  in  the  United 
States.  An  engineer  should  start  early  enough,  or  stay 
late  enough  in  the  field,  to  get  the  sun  with  an  ordinary 
transit.  A  prismatic  eye  is  useful  at  times,  but  the 
instrument  is  also  liable  to  be  jarred  in  taking  it  on 
or  off.  As  a  matter  of  fact,  the  prismatic  eyepiece, 
when  most  wanted,  is  usually  found  to  be  absent. 

If  the  transit  has  been  leveled  with  the  telescope  level 
vial,  and  usually  even  when  it  has  not,  correct  results 
may  be  obtained  by  observing  the  telescope  normal  and 
then  inverted,  even  with  an  instrument  not  in  adjust- 
ment and  not  perfectly  level.  The  average  of  two 
readings  with  the  telescope  normal  and  inverted  is 
taken.  Slight  discrepancies  in  level  do  not  affect  the 
result.  Though  perhaps  the  best  results  cannot  be  ob- 
tained by  dividing  the  sun  into  quadrants,  certainly 
sufficiently  good  results  can  be  had,  and  this  method 
is  usually  preferred.  It  is  accurate  at  all  times  of  the 
year  to  one  minute  of  arc  when  .-.■•.,  ral  ob  •  rvations  are 
made.  It  is  certainly  less  confusing,  especially  for  the 
beginner,  than  to  add  or  subtract  a  semidiameter. 

Though  a  great  deal  can  be  said  about  the  instru- 
mental work  connected  with  the  direct  observation,  it 
is  a  matter  of  opinion  and  subject  to  changes  under 
varying  conditions  of  work;  but  there  does  seem  to  be 


a  wide  difference  of  opinion  in  regard  to  the  formulas 
used.     Chauvenet  says' : 

"Case  V.     Given  the  three  sides,  or  a,  b,  and  c     .     .     . 
We   have  three   methods  for  computing  the  half  angles: 

1.     By  the  sines.     .     .     .     Remembering  that 

s  =  J  (o  -f-  6  +  c) 


Jin  4  A  =  J 


2.     By  the  cosines, 


cos  h  A 


-J 

By  the  tangents, 


/sin  (s  —  6)  sin  (s  - 

-c) 

sin  b  sin  c 
s, 

sin  s  sin  (s  —  a) 

sin  6  sin  c 

ts, 

'sin  (s  —  b)  sin  (s  - 

-c) 

(164) 


(165) 


Q66) 


Tangent  4  A  — 

\       sin  s  sin  (s  —  o) 

"When  only  one  of  the  angles  is  required,  the  simplest 
method  will  be  by  formula  165,  but  if  the  required  angle 
ip  less  than  90  deg.,  it  will  be  found  more  accurately  by 
formula  164,  for  then  i  A  <45  deg.,  and  the  sine  varies 
more  rapidly  than  the  cosine.  And,  for  a  similar  reason, 
if  the  angle  is  greater  than  90  deg.,  we  should  prefer  for- 
mula 165.  By  formula  166  we  always  have  an  accurate 
result,  although  the  formula  is  not  quite  so  simple." 

But,  whatever  formula  is  taken,  they  are  all  out  of 
date,  and  have  been  superseded  among  all  working  min- 
ing engineers  by  McElroy's  formula.  My  associates  and 
I  have  found  after  years  of  experience  and  experiment 
in  actual  work,  that  every  one,  especially  the  beginner, 
is  sure  to  make  mistakes  in  using  the  old  formulas  above 
quoted.  Although  people  should  not  make  mistakes, 
they  certainly  do,  especially  where  results  have  to  be 
worked  out  on  the  ground.  It  is  found  that  90  per  cent 
of  the  mistakes  are  made  in  finding  s  and  in  subtract- 
ing from  s  and  also  subtracting  for  colatitude,  coalti- 
tude,  and  codeclination.  Besides  this,  it  takes  twice  as 
long  to  use  one  of  the  old  formulas  as  to  use  the 
new  one. 

McElrov's  formula  is  as  follows: 


Cos  Z  = 


sin  d 


cos  1  cos  (I 


tan  1  tan  a 


With  respect  to  the  signs  of  this  formula,  the  engi- 
neer has  simply  to  remember  that  the  first  term  of  the 
second  number  is  plus  for  north  declinations,  minus 
for  south  declinations,  and  that  the  second  term  is 
minus  for  north  latitudes  and  plus  for  south  latitudes. 

It  will  be  seen  at  once  that  there  are  no  confusing 
subtractions  to  get  coaltitude,  colatitude.  and  the  like. 
The  declination  is  looked  up  once  and  for  all  when  many 
observations  are  taken  at  the  same  time.  The  cosine 
and  tangent  of  latitude,  respectively,  are  on  the  same 
line  in  the  table,  and  a  set  of  observations  will  be  all 
on  the  same  page  or  adjoining  pages.  There  is  no 
confusion  when  the  sun  is  north  or  south.  Where  the 
engineer  is  working  for  some  length  of  time  in  the  same 
place  he  can  easily  prepare  a  table  showing  the  cosine 
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and  tangent  of  latitude,  and  thus  avoid  looking  them 
up  in  a  larger  table  each  time.  In  fact,  when  an  engi- 
neer knows  within  a  few  hours  of  time  where  he  is 
going  to  make  his  observations,  as  is  often  the  case,  he 
can  figure  out  the  declination  in  advance  and  set  down 
the  night  before  all  the  figuring  except  the  altitude. 


case  needed  no  alteration.  The  low  gear,  reverse,  and 
brake  pedals  were  cut  off  and  levers  welded  on  in  their 
places. 


Setting  Anchor  Bolts  in  Concrete  Work 

By  C.  N.  Schuette 

Anchor  bolts  for  concrete  foundations  are  generally 
hung  from  templates  placed  on  the  form  and  are  sur- 
rounded by  a  pipe  of  larger  diameter  to  permit  of  such 
slight  adjustment  in  the  position  of  the  anchor  bolts  as 
may  be  necessary.  The  anchor  bolts  should  be  in  the 
center  of  the  pipe  to  permit  adjustment  in  all  directions, 
but  in  practice  it  is  difficult  to  ensure  this,  owing  to 
tamping,  which  may  throw  the  pipe  against  the  bolt. 

The  method  illustrated  in  the  cut  was  designed  to 
overcome  this  difficulty.  A  collar  of  gasket  rubber,  cut 
to  fit  into  the  pipe,  is  tacked  to  the  under  side  of  the 
template  around  the  bolt  hole.  The  bolt  and  pipe  are  then 
placed  in  position,  the  pipe  being  held  against  the  tem- 


Rubber  collar 
holds  bolt  in 
center  of  pipe 


plate  either  by  the  anchor  bolt  itself  or  by  a  wire  from 
the  bottom  of  the  pipe  to  the  template.  The  rubber 
collar  ensures  the  accurate  centering  of  the  anchor  bolts. 


A  Novel  Hoisting  Engine 

By  N.  P.  Peterson 

For  operating  a  small  aerial  tramway  used  for  hoist- 
ing timber  it  was  necessary  to  have  a  drive  sheave  that 
could  be  made  to  run  in  either  direction,  as  the  grade 
of  the  track  cable  was  not  enough  to  return  the  car  to 
the  bottom  by  gravity.  The  device  described  here  was 
assembled  from  parts  taken  from  a  discarded  Ford  car. 

A  flange  coupling,  like  that  at  the  end  of  a  Ford  crank 
shaft,  was  made  and  keyed  to  one  end  of  the  crank  shaft 
of  a  5-hp.  Fairbanks-Morse  gasoline  engine.  To  this 
was  bolted  a  Ford  flywheel  and  transmission  from  which 
the  magneto  and  clutch  mechanism  had  been  removed. 
In  place  of  the  universal  joint  a  piece  of  shafting  was 
attached,  on  which  a  10-in.  sheave  wheel  was  keyed.  A 
Ford  oil  pan  was  cut  so  as  to  leave  only  the  part  that 
incases  the  transmission  and  flywheel;  the  hole  left, 
where  the  crank  case  was  cut  off,  was  covered  by  an 
iron  plate,  which  was  bolted  on.    The  upper  half  of  the 


Gasoline  hoist  with  drive  sheave  made  of  Ford  parts. 

The  car  is  pulled  up  with  the  low  gear  and  down  with 
the  reverse  gear,  and  travels  about  250  ft.  per  minute. 


Chain-and-Bucket  Elevator  Device 

By  A.  W.  Allen 

At  a  mine  in  South  America  the  ore  is  crushed  in  a 
primary  breaker,  then  raised  by  chain-and-bucket  ele- 
vator to  a  screening  and  sorting  plant.  Much  trouble, 
delay,  and  expense  occurred  in  consequence  of  the  oc- 
casional breakage  of  a  link  in  the  chain,  followed 
immediately  by  the  collapse  to  the  ground  of  the  entire 
conveyor.  It  was  decided  that  the  most  desirable  plan 
would  be  to  hold  the  several  buckets  together  by  two 
steel  cables.  For  the  purpose  an  eyelet  lug  was  made 
and  bolted  to  the  sides  of  the  buckets.  The  cables  were 
passed  through  the  eyelets  and  spliced,  thus  preventing 
the  buckets  from  falling  in  the  event  of  breakage.  Some 
trouble  resulted,  due  to  the  wear  on  the  nuts  and  threads 
inside  the  bucket.  It  was  then  decided  to  adopt  the 
form  of  cable  holder  shown  in  the  cut.  This  consists  of 
a  strip  of  8-in.  flat  iron,  bent  in  the  shape  illustrated. 

This  device  prevented  the  collapse  of  the  elevator, 
but  it  was  found  that,  in  the  event  of  an  accident,  the 
cable  fell  on  to  the  top  shaft  with  such  force  that 
damage  was  feared;  so  an  additional  refinement  was 
added.     Alongside  the  sprocket  wheels  on  the  top  shaft 


Cable  ho/der  made 
/  of  %  flat  iron 
:    ben  J-  -fa  shape 


Side  Elev.         Rear  Elev. 

were  bolted  two  wooden  pulleys,  arranged  so  that  the 
cable  had  only  a  small  distance  to  fall  in  the  event  of 
breakage  of  the  bucket  links.  The  combined  arrange- 
ment is  satisfactory,  and  a  considerable  saving  in  time 
and  expense  has  resulted  from  its  adoption. 
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The  Petroleum  Industry 


New  Albany  Oil  Shale  of  Indiana* 

THE  principal  oil  shale  in  Indiana  is  known  as  the 
New  Albany  shale.  It  is  of  Devonian  age,  and  is 
usually  correlated  with,  although  not  certainly  of  the 
same  age  as,  the  Antrim  shale  of  northern  Michigan, 
the  Ohio  shale  of  Ohio,  and  the  Chattanooga  shale  of 
Kentucky.  Tennessee,  and  Georgia.  The  normal  thick- 
ness of  the  formation  in  Indiana  is  about  100  ft., 
although  in  the  region  of  its  outcrop  the  full  thickness 
is  rarely  exposed,  because  of  the  general  dip  of  the 
strata,  which  is  about  30  ft.  per  mile  to  the  west.  With 
the  exception  of  thin  local  phases,  the  entire  thickness 
is  oil  shale. 

The  shale  is  rather  hard  and  brittle  when  fresh,  and 
may  be  crushed  readily.  The  surface  of  freshly  broken 
pieces  has  a  velvety  black  color.  Weathering  develops 
fissility  and  changes  the  black  color  to  gray.  Weathered 
outcrops  always  yield  relatively  small  quantities  of  oil. 
The  depth  to  which  weathering  affects  the  shale  varies 
with  the  position  of  the  outcrop,  but  usually  it  is  not 
more  than  four  or  five  feet. 

Microscopic  examination  of  thin  sections  reveals 
resinous-appearing  spores  and  spore  cases  and  frag- 
ments of  spores  and  spore  cases.  It  is  believed  that  the 
amount  of  oil  obtainable  from  different  samples  varies 
directly  with  the  amount  of  resinous-appearing  bodies. 

Most  of  the  sulphur  occurs  as  pyrite  and  is  found  in 
the  shale  in  the  form  of  nodules  and  lenses,  the  nodules 
varying  in  size  from  }  in.  to  2  in.  in  diameter,  and  the 
lenses  from  very  thin  filaments  up  to  J  in.  in  thickness. 
There  is  some  evidence  that  the  yield  of  oil  varies 
directly  with  the  percentage  of  volatile  matter  carried 
by  the  shale. 

The  New  Albany  shale  outcrops  principally  in  the 
southeastern  part  of  Indiana,  between  North  Vernon 
and  New  Albany.  The  outcrop  district,  running  north 
and  south,  is  about  fifty  miles  long  and  from  five  to  ten 
miles  wide,  and  includes  about  500  square  miles.  The 
same  shale  is  also  found  outcropping  in  the  northeastern 
part  of  the  state,  along  the  banks  of  the  Wabash  River 
and  its  tributaries  in  White  and  Carrol  counties,  in  the 
vicinity  of  Monticello,  Delphi,  and  Rockfield. 

The  southeastern  or  principal  outcrop  district  covers 
parts  of  Jennings,  Jackson,  Scott,  Jefferson,  Clark,  and 
Floyd  counties.  The  country  is  for  the  most  part  roll- 
ing, and  is  traversed  by  numerous  permanent  streams. 
The  average  thickness  of  the  shale  within  the  belt  of 
the  outcrop  is  probably  about   fifty  feet. 

•  Mat  ion  of  numerous  samples  of  the  shale  taken 
from  various  places  within  the  outcrop  belt  indicates 
that  the  shale  will  yield  from  6  to  i  t  gal,  of  oil  per 
ton.    These  distillation  ■■  made  with  the  Bureau 

of  Mines  standard  assay  retort.  Th"  amount  of  oil 
produced  from  a  given  sample  can  be  made  to  vary  as 
much  as  8  per  cent    by  varying  the   I  .rting. 

The  highest  yield  of  oil  is  obtained  when  the  retorting 

•  \h«trnrt    from 

•  riMty   "f   Indlnna.      Dlatribotad    I 
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time  is  one  hour  or  slightly  more.  The  oil  separates 
readily  from  the  water  produced  with  it,  there  being 
only  slight  tendency  toward  the  formation  of  emulsions. 
The  shale  does  not  coke  or  intumesce  in  the  retort  up  to 
temperatures  as  high  as  600  deg.  C.  At  a  temperature 
of  450  deg.  C.  the  production  of  oil  is  completed. 

The  oil  produced  from  thirty-one  samples,  each  of 
which  was  retorted  in  one  hour  in  the  Bureau  of  Mines 
assay  retort,  has  the  following  characteristics: 

Specific   gravity  at    15.56   deg.   C 0.931  (20.4  deg.  Be.) 

Setting  point  Below  0  deg.  C. 

Fraction  to   275   deg.  C,  per  cent 41.5 

Unsaturation  fraction  to  275  deg.  C.  per  cent.    39.2 

The  oil  from  the  Indiana  shale  yields  a  higher  per- 
centage of  tops  (the  percentage  distilling  at  atmospheric 
pressure  up  to  275  deg.  C. )  than  do  the  oils  from  the 
Western  shales,  and  the  percentage  of  unsaturation 
also  is  less  than  that  of  the  tops  from  th?  Western  shale 
oils.     The  motor-fuel  index  numbers  of  three  oils  are: 

Shale  Inih 

Oil  from  Indiana   (New  Albany)   shale 29.59 

Oil  from  Colorado    ( De  Beque)   shale 19.36 

Oil  from  Utah  (Soldier  Summit)   shale 20.35 

The  setting  points  of  the  vacuum  fractions  indicate 
that  the  Indiana  shale  can  hardly  be  considered  a  source 
of  paraffin  wax.  The  high  viscosity  and  gravity  of  the 
vacuum  distillates  are  noteworthy,  as  is  also  the  high 
percentage  of  carbon  residue  of  the  vacuum  residuum. 
The  crude  oil  from  the  Indiana  shale  is  characterized 
by  high  specific  gravity  and  low  setting  point  as  com- 
pared with  oils  from  the  Utah  and  Colorado  shales. 

The  amount  and  composition  of  the  gas  produced  from 
the  New  Albany  shale  vary  with  the  rate  of  retorting 
and  with  the  final  temperature  of  the  shale.  Under 
different  retorting  conditions  the  amount  of  gas  ob- 
tained varied  from  500  to  1,800  cu.ft.  per  ton  of  shale, 
and  its  net  heating  value  averaged  750  B.t.u.  per  cubic 
foot.  The  percentage  of  hydrogen  sulphide  in  the  gas 
is  unusually  large,  analyses  indicating  that  it  may  run 
as  high  as  20  per  cent. 

Analyses  of  four  samples  taken  from  widely  separated 
localities  indicate  that  the  potash  content  (expressed  as 
K,0)  of  this  shale  varies  from  4.08  to  5.12  per  cent. 
Most  of  the  potash  occurs  as  a  silicate  and  cannot  be 
recovered  by  leaching,  and  probably  not  by  any  other 
commercially  feasible  method.  Water-soluble  potash 
(K,0)  in  the  spent  shale  varies  from  0.1  to  0.5  per 
cent.  If  the  average  is  0.25  per  cent,  the  indi 
available  water-soluble  potash  would  be  5  lb.  per  ton  of 
spent  shale.  This  figure  does  not  include  losses  in 
commercial  working.  It  is  very  doubtful  if  this  shale 
should  be  considered  as  a  commercial  source  of  potash. 

Until  a  market  is  established  for  refined  products 
from  oil  shale,  all  the  comparative  aspects  of  different 
shales  and  shale  oils  will  not  Ik'  known.  Data  have 
already  lieen  presented  that  show  important  differences 
between  the  oils  produced  from  the  New  Albany  shale 
and  mis  from  Western  shales.  The  yield  of  oil  from 
New  Albany  shale  is  much  less  than  the  average  yield 
from  Western  shales,  and  probably  somewhat  less  than 
from  Kentucky  shales. 
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A.  S.  &  R.  Denies  That  It  Has  Not 
Welfare  of  Ore  Producers 
at  Heart 
Tells  of  Development  of  Improvements 
to  Reduce  Smelting  Costs  and  Ex- 
plains  Some   of   the   Smelter's 
Troubles  and  Responsibilities 

IN  A  statement  recently  made  by 
William  Loeb,  Jr.,  vice-president  of 
the  American  Smelting  &  Refining  Co., 
denial  is  made  of  articles  appearing  re- 
cently in  Western  newspapers  imply- 
ing that  the  Smelting  company  is  little 
interested  in  the  welfare  of  ore  pro- 
ducers of  that  region.    Says  Mr.  Loeb: 

'•That  the  American  Smelting  &  Re- 
fining Co.  has  done  its  duty  by  its 
stockholders  is  not  per  se  an  indication 
that  it  has  acted  detrimentally  to  the 
interests  of  mine  operators.  The 
operating  policies  of  the  company  which 
have  been  profitable  to  its  shareholders 
have  also  been  of  benefit  to  the  ore  pro- 
ducers with  whom  the  company  deals. 

"One  has  but  to  review  the  progress 
made  in  the  treatment  of  ores,  during 
the  past  few  years,  to  appreciate  how 
greatly  the  ore  producers  have  bene- 
fited by  research,  invention,  and  metal- 
lurgical efficiency  contributed  to  the 
industry  by  the  smelting  and  refining 
companies.  Ores  which,  because  of 
their  low  metallic  content,  were  for- 
merly of  no  value  are  now  successfully 
handled  by  the  smelters. 

"The  more  skilled  treatment  of  ore, 
resulting  today  from  unremitting  scien- 
tific experiment  and  research,  in  which 
our  company  has  been  a  pioneer,  is  re- 
flected in  our  ability  to  keep  down 
treatment  charges,  in  spite  of  increased 
costs  of  fuel  and  labor,  and  in  greater 
ability  to  handle  low-grade  ores." 

Then  follows  mention  of  some  of  the 
improvements  effected  by  the  company 
which  are  beneficial  to  the  entire  in- 
dustry. Improvements  in  roasting  of 
lead  ores  are  particularly  important, 
according  to  the  statement.  From  the 
early  hand  roasters,  the  single-hearth 
type,  such  as  the  Godfrey,  was  de- 
veloped, and  afterward  the  multiple- 
hearth  type,  such  as  the  Wedge.  For 
blast-furnace  smelting,  first  the  H.-H. 
pots  were  adopted  and  experimentally 
developed  by  the  Smelting  company,  and 
then  the  Dwight  machine.  In  blast- 
furnace work  the  chief  improvement 
has  been  in  the  substitution  of  me- 
chanical charge  handling  for  hand 
labor.  Metal  losses  have  been  greatly 
lowered  by  the  use  of  reverberatory 
settlers,  baghouses,  and  Cottrell  plants. 
"The  practical  development  of  the  Cot- 
trell process  has  been  almost  entirely 
due  to  the  activity  at  the  various  plants 
of  our  own  company,"  says  Mr.  Loeb. 


In  copper  smelting,  the  improvements 
developed  by  the  Smelting  company  are 
said  to  include  the  adoption  of  mechan- 
ical roasters,  larger  blast  and  rever- 
beratory furnaces,  and  the  Peirce-Smith 
converter,  which,  under  favorable  con- 
ditions at  Tacoma,  is  producing  as  high 
as  150  tons  of  copper  per  day.  Facts 
are  then  adduced  to  show  that  increased 
charges  for  smelting  have  been  no- 
where near  so  great  as  the  general  in- 
crease in  the  price  level.  The  state- 
ment  continues : 

"A  fact  too  often  overlooked  is  that 
initial  production  of  ore  is  not  the  end 
of  the  story.  When  the  miner  has 
done  his  part  the  metallurgist  and  the 
refiner  must  step  in,  and  the  refiner  is 
also  banker  for  the  industry.  When 
the  producer  sells  his  ore  for  cash  his 
financing  is  completed,  but  with  the 
smelter  the  financial  end  of  the  trans- 
action has  just  begun.  Three  or  four 
months  may  and  usually  do  elapse  be- 
fore the  smelter  realizes  upon  the  fin- 
ished product  to  which  the  miner  con- 
tributed the  raw  material  and  received 
his  pay. 

"Criticism  directed  at  the  smelters 
would  indicate  that  some  miners  be- 
lieve we  possess  a  magic  method 
through  which  we  always  sell  at  higher 
quotations  than  we  pay.  But  that  is 
not  true.  There  are  hazards  in  our 
end  of  the  business,  which,  like  any 
other  business,  is  responsive  to  the 
natural  law  of  supply  and  demand. 
There  are  periods  when  we  cannot  sell 
metals  at  as  good  a  quotation  as  that 
paid  on  the  date  at  which  the  ore  was 
purchased. 

"Market  prices  for  metals  are,  at 
times,  subject  to  sudden  and  sharp 
variations,  which  may  wipe  out  an  an- 
ticipated profit.  Ore  production  is 
stimulated  in  times  of  high  prices 
and  smelters'  stocks  are  increased.  Ex- 
perience has  shown  that  the  market 
drops  more  rapidly  than  it  rises,  and 
the  chance  of  loss  on  large  reserves  of 
metal  or  even  on  metal  in  transit  is 
always  present. 

"Recent  events  have  demonstrated 
that  at  the  end  of  a  boom-price  period 
the  smelter  is  left  with  a  lot  of  ma- 
terial acquired  at  high  prices  which 
must  be  sold  at  a  loss.  And  that  is  a 
loss  to  the  smelter,  not  to  the  miner. 

"The  business  of  a  large  smelting 
company  runs  into  many  millions  of 
dollars  a  year,  but  on  the  amount  of  the 
turnover  the  profits  are  comparatively 
small.  It  is  doubtful  if  there  are  many 
other  businesses  having  as  large  a  turn- 
over whose  profits  are  so  low  on  the 
amount  of  business  transacted.  In  this 
connection  it  will  be  recalled  that  the 
smelter    and    ore    sales    investigation 


showed  that  the  average  net  profit  on 
smelting  Colorado  ores  for  five  years — 
1912  to  1916— was  95c.  a  ton. 

"The  smelting  business  is  highly 
technical  and  has  many  problems  un- 
known to  persons  not  directly  engaged 
in  it.  The  proportion  of  crude  ore  re- 
ceived at  all  of  our  smelters  as  against 
the  quantity  of  concentrate  grows  less 
each  year.  It  costs  more  money  to 
handle  concentrate  than  it  costs  to 
handle  crude  ore,  and  the  handling  and 
metallurgical  loss  is  usually  greater. 
The  smaller  volume  of  tonnage  handled 
increases  overhead  costs  tremendously. 
Concentrate  has  the  silica  washed  out, 
but  silica  is  necessary  to  flux  the  iron, 
and  limerock  has  to  be  smelted  to  flux 
both.  Formerly  it  was  the  custom  to 
pay  for  the  iron,  because  rich  siliceous 
ores  predominated,  and  it  was  possible 
to  charge  the  silica  man  and  pay  the 
iron  man.  Silica,  iron,  and  lime  are  all 
necessary  in  slag  formation.  All  are 
wasted  over  the  dumps.  Thus,  each 
element  in  any  man's  ore  is  worth  only 
what  it  can  be  sold  for  in  fluxing  its 
offsetting  elements  in  some  other  man's 
ore.  It  may  not  be  generally  realized, 
but  on  the  types  of  slag  we  run  from 
day  to  day  our  fluxing  costs  vary  as 
much  as  100  per  cent. 

"Again,  ores  are  not  susceptible  of 
handling  on  a  standardized  basis  like 
so  many  pounds  of  wool  at  a  spinning 
mill.  Each  ore  requires  a  varied  treat- 
ment, and  that  is  not  the  last  or  the 
least  of  our  troubles. 

"As  a  matter  of  fact,  but  one  of  the 
two  Colorado  plants  of  the  American 
Smelting  &  Refining  Co.  can  operate 
upon  local  lead.  The  other  is  obliged  to 
use  large  quantities  of  lead  ores  and 
concentrates  brought  from  other  states. 
Without  this  outside  supply  for  pur- 
poses of  smelter  operation  the  mining 
industry  of  Colorado  would  be  greatly 
handicapped  by  lack  of  smelting  facili- 
ties. 

"This  fact  is  another  indication  thst 
the  company  is  genuinely  interested  in 
the  welfare  of  the  mining  industry.  The 
interests  of  the  company  and  of  ore 
producers  generally  are  mutual  inter- 
ests. On  the  company's  part  these  in- 
terests are  vitalized  in  the  tremendous 
aggregation  of  facilities  in  smelting 
and  refining  plants,  in  technical  and 
business  staffs,  in  laboring  organiza- 
tion, in  transportation  and  sale  of  re- 
sultant metals,  and  in  liquid  capital 
which  the  company  has  placed  at  the 
disposal  of  the  ore  producers  of  the 
United  States.  Therefore,  to  imply  that 
it  has  little  concern  for  the  welfare  of 
miners  and  is  doing  nothing  to  en- 
courage the  mining  industry  is  to  go 
contrary  to  the  facts." 
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MEN  YOU  SHOULD 
KNOW  ABOUT 


A.  H.  Lawrie  is  visiting  mining  dis- 
tricts in  the  West. 

\V.  \V.  Mein  will  establish  an  office  in 
San  Francisco. 

A.  H.  Collbran  sailed  for  London  on 
Sept.  14.  He  is  expected  to  return  in 
October. 

Harold  Jeans  is  expected  in  San 
Francisco  about  Sept.  20,  on  his  way 
to  Japan. 

F.  Lynwood  Garrison,  of  Philadelphia, 
is  engaged  in  examing  mines  at  Eu- 
reka, Nev. 

Frank  Reeves,  of  the  U.  S.  Geologi- 
cal Survey,  has  completed  his  field  work 
in  Montana. 

William  Watters,  superintendent  of 
the  Tonopah  Divide  Mining  Co.,  is  in 
San  Francisco. 

R.  G.  Hall  is  at  Winthrop,  Calif., 
making  experiments  in  connection  with 
the  Hall  process. 

John  Dynan,  mine  superintendent  of 
the  Tonopah  Extension,  has  returned 
to  Tonopah  from  Seattle. 

Michael  Sullivan,  of  Spokane,  has 
made  several  inspections  in  the  Bayonne 
district,  near  Sandon,  B.  C. 

Colonel  Alfred  H.  Brooks  has  re- 
turned to  Washington  after  having 
spent  the  summer  in  Alaska. 

H.  D.  Budelman,  mine  superintendent 
of  the  West  End  and  Halifax  companies, 
has  returned  to  Tonopah  from  Cali- 
fornia. 

Harry  H.  Armstead  and  D.  G.  Mc- 
l.achlan  have  made  examinations  of  sev- 
eral properties  in  the  Lardeau  dis- 
trict, B.  C. 

George  W.  Starr,  manager  of  the 
Empire  mine,  at  Grass  Valley,  Calif.,  is 
taking  a  holiday  in  England,  and  is 
now  in  London. 

Philip  S.  Smith  has  completed  geo- 
logic surveys  along  a  part  of  the  Alaska 
Railroad  and  sailed  from  Seward  for 
Seattle  Sept.  4. 

H.  G.  Ferguson,  S.  H.  Cathcart  and 
I.  T.  Singewald  have  completed  their 
season's  field  work  in  Nevada  for  the 
U.  S.  Geological  Survey. 

R.  H.  Moore,  chief  mineral  technolo- 
gist of  the  U.  S.  Bureau  of  Mines,  is 
making  a  tour  of  I  experi- 

ment stations  In   the   \\ 

II     Waern    has    return* 
Miff,  Ont..  as   chief  chemist    at    the   In- 
ternational   Nickel    Co.'i    smelter.      He 
has  been  in  Norway  foi  several  years. 

EL  P.  Douret,  who  has  been  for  some 
i  ,uies  manager  ol 

■  |  inada,  Ltd.,  ho 
recently  been  appointed  general  man 
ager. 

'      K.  I-ongwell.  who  has  been  doing 

work   for   the   U.  S.  Geological   Survey 

during    the    summer    months,    has    re- 

I  to  his  University  work  at  New 


H.  I..  Har'and,  of  the  Robinson  Gold 
Mining  Co.,  at  Johannesburg,  S.  A.,  is 
in  San  Francisco.  He  has  returned 
from  a  visit  to  the  Alaska-Juneau,  at 
Juneau,  Alaska. 

David  White,  chief  geologist  of  the 
U.  S.  Geological  Survey,  has  returned 
from  a  trip  to  Europe,  where  he  repre- 
sented the  government  at  the  Interna- 
tional Geological  Congress. 

The  field  party  directed  by  R.  K.  Lynt 
has  completed  topographic  and  geologic 
surveys  of  a  portion  of  the  Cold  Bay 
oil  fields,  southwestern  Alaska,  and 
sailed  from  Kodiak  for  Seattle  on 
Sept.  13. 

L.  S.  Cates,  general  manager  of  the 
Utah  Copper  Co.,  was  a  late  visitor  to 
Ray,  where  he  formerly  wras  in  charge 
of  the  interests  of  the  Ray  Consolidated 
Copper  Co.  He  stopped  in  Jerome  for 
a  meeting  of  the  Hull  Copper  Co. 

R.  W.  Stone,  Assistant  State  Geol- 
ogist of  Pennsylvania,  has  recently  re- 
turned to  Harrisburg  from  a  2,400-mile 
automobile  trip  through  Pennsylvania. 
Mr.  Stone  spent  five  weeks  visiting 
quarries  of  non-metallic  structural  ma- 
terials. 

R.  J.  Spry  has  severed  his  connection 
with  the  Mine  &  Smelter  Supply  Co., 
at  Salt  Lake  City,  to  take  over  the  su- 
perintendency  of  the  new  100-ton  mill 
being  constructed  by  the  A.  H.  Jones 
Co.,  of  Salt  Lake,  for  the  Betty  O'Neal 
Mines,   near   Battle   Mountain,   Nev. 

A.  G.  MacKenzie,  secretary  of  the 
Utah  Chapter  of  the  American  Mining 
Congress,  is  a  delegate  to  the  confer- 
ence of  the  National  Tax  Association, 
which  meets  in  Minneapolis.  Mr.  Mac- 
Kenzie has  made  a  special  study  of  tax- 
ation as  it  affects  the  mining  industry 
of  the  West. 

Freeman  F.  Burr  has  been  appointed 
head  of  the  department  of  geology  at 
St.  Lawrence  University,  at  Canton. 
N.  Y.  During  the  summer  months 
Mr.  Burr  will  be  open  to  engagement 
as  a  consulting  and  field  geologist.  His 
address  at  that  time  will  be  Sunrise 
Farm,  Wayne,  Me. 

Senator  Key  Pittman,  author  of  the 
Pittman  Act,  will  meet  in  Salt  Lake 
City,  Sept.  12,  with  Senator  W.  H.  King. 
of  Utah,  and  a  number  of  silver  pro- 
ducers of  the  West  to  discuss  the  prob- 
lem of  a  method  of  stabilizing  the  price 
of  silver  when  the  Pittman  Act  shall 
cease  to  be  operative. 

F.  A.  Woodward,  genera]  manager  of 
the  Iron  Cap  Copper  Co.,  at  Globe,  Ariz., 
again  is  a  candidate  for  the  Arizona 
State  Senate  from  Gila  County.  Lewis 
Douglas,  head  of  the  welfare  depart- 
ment of  the  United  Verde  Extension 
Mining  Co.,  and  son  of  the  corpora 
tion's  president,  has  been  nominated 
from  Jerome  to  represent  Yavapai 
County  in  the  State  House  ot 
tental 

if  all   the  clays  of  Florida 

conducted  during  the  last  two 

month         Prof.  Olin  <;.  Hell.  ..f  Cornell 

'.•■w     Y'.rk.     M.     K.     Cooke. 

Assistant    state   Qeologisl    of   Florida, 
Dr.     F.    H.     II.     Calhoun,    geologist     of 


Clemson  College,  S.  C,  and  Strauss 
L.  Lloyd,  mining  engineer,  of  Inverness, 
Fla.  In  the  execution  of  this  survey, 
samples  of  all  clays  are  being  taken 
and  shipped  to  a  central  point  at 
Gainesville,  Fla.,  where  they  are  assem- 
bled and  shipped  by  freight  to  the 
laboratory  of  Cornell  University,  and 
there  tested  for  any  and  all  purposes 
for  which  a  clay  can  be  used.  Inas- 
much as  there  are  millions  of  tons  of 
clay  in  the  State  of  Florida,  it  is  ex- 
pected that  this  survey  will  result  in 
opening  up  several  ceramic  industries  in 
this  part   of   the   country. 

Harry  H.  Hill  has  been  designated  to 
succeed  F.  B.  Tough  as  supervisor  of 
oil  and  gas  leases  of  the  Bureau  of 
Mines.  Mr.  Hill  has  been  serving  the 
Bureau  as  superintendent  of  the  Bar- 
tlesville  experiment  station  since  Jan. 
1,  1921.  He  will  be  succeeded  in  that 
place  by  Theodore  E.  Swigart.  Mr.  Hill 
entered  the  service  of  the  Bureau  of 
Mines  in  July.  1913,  as  a  junior  chem- 
ist. He  rose  through  the  grades  of 
assistant  chemist,  assistant  chemical 
engineer,  and  chemical  engineer,  until 
his  appointment  as  superintendent  of 
the  petroleum  experiment  station.  He 
is  a  graduate  of  both  the  University  of 
Wyoming  and  the  University  of  Wash- 
ington. Prior  to  joining  the  staff  of  the 
Bureau  of  Mines,  he  was  a  chemist  in 
the  service  of  the  Canadian  Mineral 
Rubber  Co.  Mr.  Swigart  comes  from 
Oakland,  Calif.  He  has  been  with 
the  Bureau  since  March,  1919. 
His  first  position  was  that  of  as- 
sistant technologist  in  oil  and  gas 
production.  Later  he  was  promoted  to 
the  grade  of  petroleum  technologist, 
and  on  July  1  of  this  year  he  was  ad- 
vanced to  the  grade  of  petroleum  engi- 
neer. He  is  a  graduate  of  the  United 
States  Naval  Academy  and  of  Leland 
Stanford  University.  In  addition,  he 
holds  a  degree  in  mechanical  engineer- 
ing from  the  reserve  officers'  school  at 
Annapolis. 

Mining  and  metallurgical  engineers 
visiting  New  York  City  last  week  in- 
cluded: Thomas  S.  Roberts,  of  Morris- 
onville,  N.  Y.:  W.  W.  Weigel.  of  Tus 
caloosa,  Ala.,  A.  H.  Collbran,  of  Seoul, 
Korea;  Dorse]  \.  Lyon,  of  Washington, 
D.  •'.;  Frank  \\  .  Davis,  of  Minneapolis, 
Minn.;  R.  S.  Oberly,  of  Washington, 
D.  C;  H.  H.  Lauer.  of  Allentown,  Pa.; 
John    Davenport,   of   Boston,    M  II 

I  Ithaca,  N.  Y.;  F.  L.  Wolf,  - 

Mansfield,    Ohio;    and    R.    S.    Kverit.    of 

Pachuca,  Hidalgo,  Mexico. 


Obituary 


Ralph  Williams,  a  mining  contractor 
of  the  Oatman  section,  was  killed  re- 
cently by  the  overturning  of  an  auto  on 
■  I  Roads  highway,  while  on  his 
way   toward    Kingman,   Ariz. 

\\.  II.  Mi  \  ey,  B  Slocan.  B.  C,  opera- 
tor, and  at  one  time  owner  of  the  Rulh 

untie,  at  Sandon,  died  at   Los  Angeles 
on  Aug.   19. 
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Leading  Events 


RESCUE  CREWS  at  Argonaut  mine  recover  bodies  of 
.  forty-seven  men  trapped  by  fire  on  Aug.  27. 

Copper-mining  companies  in  Michigan  raised  wages 
on  Sept.  15.  Although  the  Calumet  &  Hecla  group 
has  not  yet  announced  an  increase,  its  employees  are 
earning  35  per  cent  more  than  the  regular  scale  by 
virtue  of  a  contract  system. 

A  new  silver  field  said  to  be  "a  second  Cobalt"  has 
been  discovered  at  Red  Lake,  in  northwestern  Ontario. 
Limited  work  indicates  promising  possibilities. 

Reports  from  California  indicate  growing  activity 
in  gold-mining  districts. 


Winona  Copper  Co.  decides  to  open  No.  2  King  Phillip 
shaft  in  the  Lake  Copper  Country. 

A  second  shaft  is  planned  by  the  Euterpe  Mining 
Co.  in  the  Joplin-Miami  zinc-lead  field. 

The  Davis-Daly  and  Anaconda  companies  confer,  but 
fail  to  reach  any  agreement  regarding  the  disputed 
orebodies  in  the  Hesperus  vein. 

Increased  gold  output  is  the  feature  of  the  current 
operations  in  the  Canadian  mining  industry,  accord- 
ing to  official  report. 

Americans  have  located  many  claims  in  Mexico 
recently. 


Finding  of  Forty-Seven  Bodies  Ends  Twenty-Two 
Day  Rescue  Effort  at  Argonaut  Mine 

Probable  That  Miners  Perished  Within  Five  Hours  of  Start 

of  the  Fire  —  Temporary  Bulkheads  Could  Not 

Exclude  Gas — Story  of  the  Disaster 


LATE  Monday  night,  Sept.  18. 
I  Byron  O.  Pickard.  of  the  U.  S. 
Bureau  of  Mines,  and  Ben  Sangui- 
netti,  underground  boss  for  the 
Argonaut  mine,  at  Jackson,  Calif., 
broke  down  a  rude  bulkhead  on  the 
4,350  level  of  the  mine  and  found 
the  bodies  of  the  forty-seven  miners 
who  had  been  entombed  since  Aug. 
27  as  the  result  of  a  fire  in  the  shaft. 
Notes  left  by  the  dead  men  are 
interpreted  to  show  that  the  gas 
from  the  fire  overcame  the  miners 
within  five  hours  of  the  time  the 
fire  started.  Rescue  crews  in  twenty- 
one  days  of  desperate  work  cleared 
475  ft.  of  caved  drift  and  solid  rock 
on  the  3,600  level  of  the  adjoining 
Kennedy  mine  and  530  on  the  3.900 
level.  Connection  was  made  by  the 
crew  from  Argonaut  mine  working 
on  the   3,600  level. 


By  wire  from  our  San  Francisco  correspondent 

Jackson,  Calif.,  Sept.  18. — This  morn- 
ing at  4:55  connection  was  made  on 
the  3,600  level  with  the  4,200  of  the 
Argonaut  after  slightly  over  twenty- 
one  days  of  desperate  work  and  the 
clearing  of  475  ft.  of  caved  drift  and 
solid  rock  on  the  3,600  level  and  530  ft. 
on  the  3,900  level.  Connection  has  not 
been  made  on  the  3,900,  where  eighty- 
six  feet  of  rock  remain.  Air  from  the 
Kennedy  workings  rushed  into  the 
Argonaut,  and  the  first  rescue  squads 
of  six  men  each  entered  the  4,200  level 


of  the  Argonaut,  penetrating  to  the 
top  of  the  raise  from  the  4,350  level. 
Conditions  indicated  possibility  of  the 
men  being  alive. 

Sept.  19. — Following  entry  into  the 
level  a  bulkhead  was  constructed  in 
the  shaft  above  the  4,200  level  and 
rescue  squads  led  by  Rodney  Hicox  and 
B.  F.  McDonald,  of  the  U.  S.  Bureau 
of  Mines,  descended  to  the  4,350  level 
and  found  a  bulkhead  that  had  been 
constructed  by  the  entombed  miners, 
in  the  drift  on  the  Kennedy  side  of  the 
Argonaut  shaft.  The  compressed  air 
line  was  extended  from  the  Kennedy  and 
the  bulkhead  was  removed.  A  rescue 
squad  led  by  Byron  O.  Pickard  entered 
and  found  all  of  the  miners  dead.  A 
note  burned  by  acetylene  flame  on  the 
mine  timbers  indicated  that  the  men 
had  perished  from  the  effects  of  gas 
four  or  five  hours  after  midnight  on 
Aug.  27.  The  Argonaut  miners  had 
climbed  from  the  lower  three  levels  to 
the  4,350  and  had  constructed  a  bulk- 
head, using  their  clothes  to  make  it 
tight.  A  second  bulkhead  had  been 
hastily  constructed  within  the  first  and 
a  third  had  been  started  when  the  gas 
evidently  overcame  the  men. 

Few  mining  accidents  have  been  so 
thoroughly  brought  to  public  attention 
as  the  tragedy  at  Argonaut.  Profound 
feeling  and  sorrow  are  expressed 
throughout  the  nation.  A  thorough  in- 
vestigation will  be  made.  Feeling  is 
general    that    the    committee    directing 


operations,  composed  of  E.  C.  Hutchin- 
son, president  of  the  Kennedy  Co.;  V.  S. 
Gabarini,  superintendent  of  the  Argo- 
naut, and  F.  W.  Lowell,  of  the  Indus- 
trial Accident  Commission  of  California, 
used  every  facility  at  their  command 
and  did  everything  possible  to  expedite 
contact  with  the  entombed  miners. 


By  T.  A.  Rickard 

THE  Argonaut  mine  is  situated  a 
mile  north  of  Jackson,  in  Amador 
County,  California;  it  is  about 
ninety  miles  northeast  of  San  Francisco. 
This  mine  is  on  the  Mother  Lode,  a 
gold-bearing  formation,  or  belt,  that 
runs  along  the  western  slope  of  the 
foothills  of  the  Sierra  Nevada  with  a 
strike  N.  20°  W. 

The  Argonaut  adjoins  the  Kennedy 
mine;  their  workings  extend  to  a  depth 
of  nearly  a  mile;  to  be  exact,  the 
Argonaut  is  4,275  ft.  deep  and  the 
Kennedy  4,150  ft.,  part  of  this  differ- 
ence being  due  to  the  fact  that  the 
collar  of  the  Argonaut  shaft  is  112  ft. 
higher  than  that  of  the  Kennedy,  owing 
to  the  contour  of  the  ground.  The 
Argonaut  main  shaft  is  4,885  ft.  long, 
because  it  is  sunk  on  the  dip  of  vein 
at  an  average  angle  of  63°.  The  Ken- 
nedy main  shaft,  which  is  vertical, 
starts  at  a  considerable  distance  from 
the  vein,  on  the  hanging-wall  side,  and 
passes  through  it  at  a  depth  of  3,650  ft. 
The   two   shafts   are   1,100   ft.   apart. 

The  altitude  above  sea-level  is 
1,500  ft.  The  two  mines  are  near  the 
top  of  a  ridge  that  commands  a  fine 
view  southward  over  golden-brown  foot- 
hills adorned  with  a  parklike  growth 
of  evergreen  oak.  At  I  sat  on  the 
veranda  of  the  Kennedy  office  yester- 
day, the  manager  pointed  down  the 
hill   and   said:   "Do  you  see  that  patch 
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of  burnt  grass;  that  is  where  they 
are."  He  meant  that  4,000  ft.  verti- 
cally under  that  spot  were  the  forty- 
seven  men  whose  fate  was  our  sole 
subject  of   interest. 


fill  the  levels  with  the  mud  and  broken  of  the  discovery.  The  formation,  he 
rock  that  had  descended  from  the  states,  consists  of  Huronian  slate, 
stopes  as  soon  as  the  timbers  were  schist,  and  diorite,  with  at  least  two 
destroyed.  It  was  decided  to  try  to  granite  intrusions.  The  strike  of  the 
reach  the  imprisoned  men  along  two  schistose  or  mineralized  zone  is  ap- 
On  the  night  of  Sunday,  Aug.  27,  the     lines  of  approach,  one  on  the  3,600-ft.    proximately    northeast    and    southwest 

shaft   of    the    Argonaut   was    found    to     level  and  the  other  on  the  3,900  of  the    and  has  been  traced  for  a  width  of  half 

be   afire.      Shortly    after   the    midnight     Kennedy.      The    lower    of   these    levels     a  mjie  for  a  length  of  five  miles. 

lunch-hour,   a   shift-boss   and   two   skip-     was  clear  for  the  longer  distance,  but 

tenders  at  the  4,200-ft.  station  noticed  to  connect  it  with  the  Argonaut  work- 
ings it  would  have  to  be  advanced 
140  ft.  south  through  virgin  rock.  Al- 
together   475    ft.    of    rock    and    waste 


the  smell  of  smoke.  They  took  the  skip 
and  went  to  the  surface  at  once,  and 
on  their  way  up  they  noted  that  the 
fire   extended   for  two   sets  just  below 


Lake  Superior  Copper  Companies 
Raise  Wages  15  Per  Cent 
The    Quincy    &    Copper    Range    Con- 
solidated companies,  the  latter  operat- 
ronld   have  to  be  penetrated      By  the     ing  thg  cham|)ion?  BaltiCi  and  Trimoun- 


the  3,000-ft.  level.    Communication  with     3,600   the   total   distance   would   be   530     tajn  mines      ut  into  effect  a  wage  ;„_ 
those  below  by  means  of  the  telephone     ft.,  but   the  conditions  appeared   likely 
and    electric    bell-line    is    said    to   have     to  be  more  favorable  than  on  the  3,900, 
been  broken  by  the  fire.     No  signal  of    because    less    stoping    had    been    done 

immediately    above    that    level,    which 

therefore,  it  was  hoped,  would  be  less 

choked  with  debris.     The  3,600-ft.  drift 

would    have    to    be    extended     in    two 

places    through    virgin    ground    for   an 

aggregate  distance  of  130  ft.;  it  would 
main    shaft.     There    is    another    shaft,     enter   the   Argonaut   at  a   point   60   ft. 

the    Muldoon,    which    is   450    ft.    south     below  the  4,200-ft.  level   of  that  mine,     formal  operating  forces  of  from  12,000 
of  the  main  shaft   and   is   supposed  to     Thus     the    task     of     rescue     consisted     to  14000. 
serve  as  a  secondary  exit,  but  it  was  not     partly   of  digging   new   drifts   through 
available  because  the  draft  was  taking    debris    and    partly   of   blasting    a    way 
the    smoke   and   gas    into    it    from    the    through  rock. 

main  shaft.     This  was   the   established         The  whereabouts   of   the   imprisoned 
system  of  ventilation.    The  first  thought    men  could  only  be  guessed;  the  super 


warning  was  given  to  the  miners,  who 
were  working  at  the  bottom  of  the 
mine,  chiefly  between  the  4,800-ft.  and 
4,650-ft.  levels.  Nothing  could  be  done 
to  extricate  them,  because  the  fire 
prevented  the   use  of   the   cage   in   th 


crease  of  15  per  cent  on  Sept.  15.  The 
action  of  these  companies  has  in  no 
sense  been  induced  by  increasing  earn- 
ings or  a  better  market  for  their  prod- 
uct. The  Lake  has  seen  an  increasing 
emigration  of  mining  workers  to  other 
fields.  The  automotive  centers  have 
taken  thousands.  There  are  today  only 
from  6,000  to  7,000  employees  at  the 
copper  camps  of  Lake  Superior,  against 


That  Calumet  &  Hecla  has  not  yet 
announced  an  increase  may  be  due  to 
the  fact  that  the  bonus  plan  appears 
to  be  working  out  well,  and  that  an  ex- 
tension of  the  system  is  planned.    It  is 


appears  to  have  been  to  ascertain  the     intendent  of  the  Argonaut  thought  that     eqUivalent  to  a  wage  increase  for  every 

man  accepting  it.  The  payment  of 
bonuses  is  largely  limited  at  present  to 
miners  and  trammers,  but  a  bonus  plan 
to  apply  to  the  wages  of  other  em- 
ployees is  understood  to  be  in  course  of 
preparation.  The  men  are  earning 
from    $4.50    to    $6   per    day,    according 


place  and  extent  of  the  fire,  and  to  some  of  them  would  have  gone  to  the 
check  it.  On  Monday  and  Tuesday  north  end  of  the  4,200  because  that 
efforts    were    made    to    extinguish    the    drift  is  behind   the   shaft   and   nearest 


fire  by  the  use  of  water  from  above 
but  this  proved  futile.  On  Thursday 
it  was  decided  to  prevent  the  fire  from 
spreading  upward,  by  building  a  bulk- 
head across  the  shaft  at  the  2,400-ft. 
level,  for  by  that  time  the  fire  had 
reached  to  within  a  short  distance  of 
the   2,500-ft.  level.     None   of   the   men 


to  the  Kennedy  workings,  from  which, 
it  was  believed,  there  was  a  leakage 
of  air.  This  place  would  be  outside 
the  line  of  the  draft  that  was  carrying 


the   smoke   and    gases    from    the   shaft  tf)    tne    wol.)c    done.      The    system    has 

into    the    workings    below    and    south-  resui(;eli    jn    increased    efficiency,    more 

ward.      Others    believed    that    the   men  tonnage)  anc)  iower  COsts. 
would  have  made  an  attempt  to  escape 


underground,  of  course,  had  been  able     through    the    Muldoon    shaft    and    that    More  Efficient  Work   Expected  as 


to  escape   through   the   Muldoon   shaft,     they  would  be  at  the  south  end  of  the 
and     nothing    was    known    concerning     mine 


their  fate. 

It  is  necessary  to  explain  that  the 
Argonaut  mine  was  on  fire  three  years 
ago,    in    March,    1919;    the    fire    spread 


Ordinarily  the  miners  work  in  shifts 
of  eight  hours;  in  order  to  hasten  the 
rescue  it  was  arranged  for  the  men  to 
work    in    shifts    of    six    hours    and    in 


Result  of  Increased  Wages 

P.  G.  Beckett,   l'helps   Dodge  Manager, 
Asks  Co-operation  of  Employees 

Commenting  on  the  late   10-per  cent 
raise  in  the  wages  of  copper  miners  in 


into'    the    Kennedy    mine    because    the     gangs  of  twenty  men  at  each  heading,     the  chief  Arizona  camps,  P_  ^Beckett 

two     men    working     at     the    face    for    general   manager  of  the  Phelps  Dodge 


ventilation  was  from  that  mine  into 
the  Argonaut — and  fire  seeks  oxygen. 
When  the  fire  of  1919  had  extended  for 
.rice  of  500  ft.  northward  into 
the  Kennedy  workings,  the  decision 
was  made  to  cease  pumping  and  to 
allow   both    mines    to    drown.      To    ex 


twenty  minutes  before  being  relieved 
by  another  pair.  With  good  luck,  an 
advance  of  40  ft.  could  be  made  along 
a  choked  drift  and  16  ft.  could  be 
driven  in  live  rock  in  twenty-four 
hours.      Everything   was   done    to   expe- 


Corporation,  states  that  the  raise  in  a 
way  is  not  justified  by  the  condition  of 
the  copper  market  or  the  returns  re- 
ceived by  the  producing  corporations, 
adding,  "As  1  have  told  our  men,  the 
wisdom  and  justification  for  this  action 


allow      DOlll       lllllie*      IC)      mown.  *  y      tt.%-        ..««»...         *-<w.tf. p.      .  ~  J'„_    „« 

pedite  this  purpose,  a  large  volume  of     elite  the  work  of  rescue  ami   th,.  staffs     depend  on  a  thorough  understanding on 

w;,t,r   was   admitted    from    the   surface,     of      the      two      mining      companies      60-     their  part  o    why  we  are  doing  it  at  this 


That  was  in   March,   1920.     They  re- 
mained under  water  until   April,   1921, 
when    they     were     mrwatered     and     re- 
Only  one   life   Wag    lost    in   this 

Some    "f   the    upper    winkings   of   the 
two   mines   connect,   or   used    i> 
Th.-  deep  levels  do  not  connect     Th 


operated    loyally,    despite    the    fact    that 
litigation  was   pending   between    them. 


New  Silver  District  Reported 
in  Northwestern  Ontario 


time  and  the  desire  on  their  part  to 
show  as  in  the  results  of  our  opera- 
tions each  month  that  it  was  a  good 
move  and  is  justified  under  the  present 
particular!)  difficult  copper  conditions." 
The  mine   managers  believe  the   wage 


A  possible  new  silver   Held   has   been      Increase    will    bring   the   copper    miners 
r-cl  at   Red  Lake,  in  northwestern      nt    least    on    a    level    with    other    skilled 


Droved    an    unfortunate    fa.-t    whe„    ,t  Ontario  close  to  the  Manitoba  bound-  trades,  wherein  recovery  from  post-war 

lecided,  on  the  night  of  M  ,  by  H.  w.  Cann,  G.  E.  Hoyt,  and  conditions  has  ben  more  rapid  than  vn 

Aug   28    to  attempt  a  re  '  ■"   ;""-    three    Winnipeg    pros-  mining,  and  that   i    will  conduce  toward 

bushing  communication  with  th.  -'  They  have  been  prospecting  in  a  larger  degree  oi  contentment  among 


men   in   the   Argonaut  through   the   Ken 

ne-ly  mine.    Early  oi  morning 

the  work  was  started.  The  lire  of  1919 
had  burned  the  timber!  in  the  Kennedy 
workings  nearest  to  the  Argonaut,  and 
the  admission  of  water  in  1920  had 
caused    the    ground    to    cave    so    as    to 


:ion    for    four    years,    convinced 
•  ■r    would    be    found    there,    but 

ssaful    until    this     ea  on. 

of  the  ore  are  stated  to  run 
from  .".on  to  1,600  OS.  of  silver  to  the 
ton.  W.  (',.  Trethewey.  a  mining  engi- 
neer, is  impressed  with  the  importance 


their  employees.  Under  the  new  -.ale, 
I .  Bisbee  miners  will  re- 
ceive 14.96  a  shifl  and  muckers  $4.50. 
The  raise  will  cover  the  camps  of 
Qlobe,  Miami.  Bisbee,  Douglas,  Ajo, 
Jerome,  Clarkdale,  Clemcnceau,  Ray 
and    llaydeii. 


September  23,  1922 
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News  from  Washington 


By  PAUL  WOOTON 
Special  Correspondent 


Tariff  Bill  Reported  by  Conference 

New  Rates  Are  Comparatively  Satisfactory  to  the  Mining 
Industry — Cyanide  on  Free  List 


WIDE  DIFFERENCES  of  opinion 
exist  among  leaders  in  Congress 
of  the  two  major  political  parties  as  to 
the  effect  of  the  new  tariff  act  as  re- 
ported by  the  conference  committee. 
Senator  McCumber,  chairman  of  the 
Finance  Committee,  for  instance,  esti- 
mates that  the  act  will  yield  the  gov- 
ernment $400,000,000  in  revenue  in  the 
first  year  of  its  life,  and  declares  it 
will  protect  American  industries  and 
thus  give  employment  to  workmen  at 
American  standards  of  living,  while 
Senator  Simmons,  ranking  Democratic 
member  of  the  Finance  Committee  and 
joint  author  of  the  1913  tariff  act, 
asserts  the  new  act  will  shut  out  im- 
ports, make  it  impossible  for  Europe  to 
purchase  as  heavily  of  American  ex- 
ports, and  cost  the  consumers  of  the 
United  States  many  millions  of  dollars 
in  higher  prices. 

This  is  the  first  protective  tariff  bill 
written  since  the  Payne-Aldrich  act  of 
1909,  excepting  the  emergency  tariff  of 
1921,  which  included  only  agricultural 
products. 

The  new  act  has  its  ad  valorem  rates 
based  upon  foreign  valuation,  as  has 
been  the  case  in  all  previous  tariff  acts, 
excepting  in  the  case  of  coal-tar  prod- 
ucts where  the  American  selling  price 
of  a  comparable  article  is  the  basis. 
The  House  passed  the  entire  bill  on  the 
basis  of  American  valuations. 

This  introduction  of  American  valua- 
tion, which  may  be  extended  to  other 
articles  or  products  by  the  President  if 
he  considers'  the  additional  protection 
necessary,  is  a  new  feature  of  tariff 
legislation. 

Aside  from  the  changed  rates,  the 
outstanding  features  of  the  new  tariff 
act  are  the  steps  taken  by  it  to  remove 
the  question  of  tariff -making  from  pol- 
itics and  place  it  on  a  "scientific"  basis, 
and  the  "flexible  tariff"  clause  em- 
powering the  President  to  change  rates, 
up  or  down,  upon  proper  showing  of 
necessity  by  the  Tariff  Commission. 

The  duties  of  the  Tariff  Commission 
are  broadened  to  include  more  wide 
investigation  of  differences  of  cost  of 
production  here  and  abroad,  the  first 
step  toward  a  tariff  based  upon  straight 
lines  of  the  differences  in  the  actual  cost 
of  production. 

Through  the  flexible  tariff  section  of 
the  new  law,  complaint  against  a  rate 
may  be  lodged  with  the  Tariff  Commis- 
sion, or  that  body  may  initiate  investi- 
gations on  its  own  responsibility,  and 
reports  of  such  investigations  are  to  be 
submitted  to  the  President,  who  may  in- 
crease or  decrease  a  rate  as  much  as 
50  per  cent  upon  this  showing;  or,  where 
he  is  convinced  that  an  increase  of  50 
per  nent  would  not  equalize  the  cost  of 


production,  he  may  transfer  an  ad 
valorem  rate  to  the  basis  of  American 
valuation,  but  in  such  case  cannot 
change  the  figure. 

The  following  duties  are  of  special 
interest  to  the  mining  industries.  In 
some  instances,  duties  now  effective 
are  indicated  in  parentheses: 

Chalk,  whiting  or  Paris  white:  Dry, 
ground,  bolted  or  precipitated,  25  per 
cent. 

Barytes  ore,  crude,  $4  ton,  (15  per 
cent) ;  ground  or  otherwise  manufac- 
tured, $7.50  ton,  (20  per  cent);  barium 
sulphate  precipitated,  blanc-fixe,  lc, 
(20  per  cent). 

Ochers,  siennas,  and  umbers,  crude 
or  unground,  Je,   (5  per  cent). 

Zinc  oxide  and  leaded  zinc  oxides 
containing  not  more  than  25  per  cent 
lead;  ground  dry,  lie. 

Limestone  (other  than  monument  or 
building  stone)  crushed  but  not  pul- 
verized, 5c.  per  hundred  pounds. 

Magnesite:  Crude  Ac.  lb.;  caustic 
calcined,  fe.  lb.;  dead  burned  and  grain, 
not  suitable  for  manufacture  into 
oxychloride  cements,  23/40c.  lb. 

Plaster  rock  or  gypsum,  ground  or 
calcined,  $1.40  ton. 

Pumice  stone,  unmanufactured  value 
$15  or  less  per  ton,  Ac. 

China  clay  or  kaolin,  $2.50  per  ton, 
($1.25). 

Bauxite,  crude,  $1  per  ton. 

Fullers  earth,  unmanufactured,  $1.50 
per  ton  (75c),  manufactured,  $3.25 
($1.50). 

Fluorspar,  $5.60  per  ton,  ($1.50) 

Mica:  Unmanufactured,  value  not 
over  15c.  per  lb.,  4c.;  over  15c.,  25  per 
cent. 

Plates,  and  built  up,  including  manu- 
factures of  which  mica  is  the  material 
of  chief  value,  40  per  cent;  cut,  trim- 
med, or  splittings,  30  per  cent.  Ground 
mica,  20  per  cent,  (15  per  cent); 
(valued  not  above  15c,  4c;  above  15c, 
25  per  cent). 

Talc,  steatite,  soapstone,  French  chalk, 
crude  and  unground,  lc;  ground, 
washed,  powdered,  etc.,  (except  toilet 
preparations)  25  per  cent;  cut,  sawed, 
in  blanks,  crayons,  cubes,  etc.,  lc. 

Graphite  or  plumbago,  crude  or  re- 
fined: Amorphous,  10  per  cent;  crystal- 
line lump,  chip,  or  dust,  20  per  cent; 
crystalline  flake,  Uc 

Manganese  ore  or  concentrates,  lc 
on  metallic  manganese  content. 

Molybdenum  ore  or  concentrates,  35c 
on  molybdenum  content  (15  per  cent). 

Tungsten  ore  or  concentrates,  45c 
on  tungsten  content  (15  per  cent). 

Aluminum,  aluminum  scrap,  and 
alloys  of  which  aluminum  is  the  com- 
ponent material  of  chief  value,  in  crude 
form  5c.  per  lb.  (2c). 

Antimony,  as  regulas  or  metal,  2c 
per  lb.  (10  per  cent). 

Bismuth,  1\  per  cent. 

Cadmium,  15c 

Metallic  arsenic,  6c 


Copper  in  rolls,  rods,  or  sheets,  2Jc. 
per  lb. 

Magnesium,  metallic  and  scrap, 
40c  lb. 

Quicksilver,  25c  per  lb,  (10  per  cent). 

Dynamite  and  other  high  explosives, 
in  sticks,  cartridges,  etc.,  suitable  for 
blasting,  lie 

Nickel  and  alloys  of  which  nickel  is 
component  of  chief  value,  in  pigs  or 
ingots,  shot,  cubes,  grams,  cathodes,  or 
similar  forms,  3c  per  lb.  (20  per  cent). 

Lead-bearing  ores  and  mattes  of  all 
kinds,  lie  per  lb.  on  lead  content  (lc). 
The  duty  would  not  apply  to  lead  con- 
tained in  copper  mattes  unless  actually 
recovered. 

Lead  bullion  or  base  bullion,  lead  in 
pigs  and  bars,  lead  dross,  reclaimed 
lead,  scrap  lead,  antimonial  lead  and 
scrap  lead,  2£c.  per  lb.  on  lead  content 
(25  per  cent). 

Zinc-bearing  ores  of  all  kinds,  con- 
taining less  than  10  per  cent  zinc,  free 
of  duty,  containing  10  to  20  per  cent 
zinc,  Jc.  per  lb.  on  zinc  content;  contain- 
ing 20  to  25  per  cent  zinc,  lc.  per  lb. 
on  zinc  content;  containing  25  per  cent 
or  more  zinc,  l£c  per  lb.  on  zinc  con- 
tent. 

Zinc  in  blocks  or  pigs  and  zinc  dust, 
lie;  in  sheets,  2c;  in  sheets  coated  or 
plated  with  nickel  or  other  metals  ex- 
cept gold  or  silver,  or  solutions,  21c. 

Asbestos  and  woven  fabrics,  wholly 
or  in  chief  value  of  asbestos,  30  per 
cent;  all  other  manufactures  of  asbestos, 
25  per  cent. 

Emery  and  corundum  grains  and 
emery  and  corundum  ground,  refined 
or  manufactured,  including  artificial 
abrasives,  lc.  per  lb. 

Blasting  caps,  containing  not  over 
one  gram  of  explosives,  $2.25  per  M.; 
containing  over  one  gram  of  explosives, 
75c  per  M.  additional  for  each  half 
gram. 

Mining,  blasting,  or  safety  fuses,  $1 
per  thousand  feet. 

Diamonds  and  other  precious  stones, 
rough  or  uncut,  not  set,  and  diamond 
dust,  10  per  cent;  pearls,  and  parts, 
drilled  or  not,  unset  or  unstrung,  20 
per  cent. 

Among  the  items  on  the  free  list  are 
the  following: 

Arsenious  acid  or  white  arsenic. 

Asbestos,  unmanufactured,  asbestos 
crudes,  fibers,  stucco,  sand  and  refuse 
containing  not  over  15  per  cent  foreign 
matter. 

Borax,  crude  or  unmanufactured. 

Chalk,  crude,  not  ground,  bolted,  pre- 
cipitated, or  otherwise  manufactured. 

Chromite  or  chrome  ore. 

Cobalt  and  cobalt  ore. 

Copper  ore;  regulus  of,  and  black  or 
coarse  copper  and  cement  copper. 

Cryolite. 

Cyanide:  potassium  cyanide,  sodium 
cyanide,  all  cyanide  salts,  mixtures, 
combinations,  and  compounds  not  sepa- 
rately provided  for. 

Emery  ore,  corundum  ore,  and  crude 
artificial   abrasives. 

Sulphur    in    any   form,   and    sulphur 

QYQ     gtC. 

Tin  ore  or  cassiterite,  and  black  oxide 
of  tin;  except  that  there  would  be  im- 
posed upon  cassiterite,  or  black  oxide 
of  tin,  a  duty  of  4c.  per  lb.,  and  upon 
bar,  block,  and  pig  tin  a  duty  of  6c 
per  lb.  whenever  it  is  made  to  appear 
to  the  President  that  the  mines  of  the 
United  States  are  producing  1,500  tons 
of  cassiterite  and  bar,  block,  and  pig 
tin  per  year. 
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Arizona  Copper  Companies  Depend  on 
Colorado  River  Power  Development 

Federal  Power  Commission  Debates  Advisability  of  Granting 

Diamond  Creek  License — Excessive  Cost  of 

Oil  Fuel  Slackens  Operations 


damages  to  the  original  plaintiffs  be- 
cause it  had  not  been  established  to 
the  satisfaction  of  the  court  that  the 
acts  complained  of  were  in  restraint 
of  interstate  commerce  during  an  au- 
thorized strike,  and  expressed  regret 
that  this  was  so. 

An   award   of  judgment   against   the 
„„„  -.-    ,         ,        union  is  again  urged  because  "the  mere 
/COMPETITIVE  conditions  among  the     taken   away   from    the   600,000   hp.   de-     ]apse  0f  t;me  sjnce  the  injury  was  in- 
curred   will    inevitably    embarrass    the 
further  prosecution  of  the  cause." 


V^i  copper  producers  are  such  as  to 
make  certain  that  the  copper  mining 
companies  of  Arizona  will  do  all  in 
their  power  to  secure  early  action  by 
the  Federal  Power  Commission  which 
will  allow  them  to  construct  a  large 
hydro-electric  plant  on  the  Colorado 
River.  The  extension  of  the  prelimi- 
nary permit  granted  James  B.  Girand 
will  expire  on  Oct.  19.  The  indications 
at  this  writing  are  that  the  commission 
will  not  be  in  a  position  at  that  time  to 
issue  the  license.  It  is  understood  that 
arrangements  have  been  made  whereby 
Mr.  Girand  will  assign  the  license,  when 
granted,  to   the   copper  companies. 

The  copper  producers  in  Arizona 
must  compete  with  those  of  Montana 
and  Utah.  The  Montana  producers  are 
supplied  power  by  the  Montana  Power 
Co.,  which  produces  about  the  cheapest 
power  to  be  had  in  the  United  States. 
That  company  is  in  a  position  to  add 
any  amount  that  may  be  required  to  its 
power  output  by  developing  additional 
sites  along  the  Missouri  River  and  or. 
the  Flathead  River.  The  Utah  copper 
producers  also  are  supplied  with  com- 
paratively cheap  power,  and  for  them 
plenty  of  additional  power  is  obtainable 
from  the  Green  River. 

On  the  other  hand,  the  Arizona  pro- 
ducers are  depending  on  fuel  oil.  They 
already  are  suffering  on  account  of  its 
increased  cost,  and  there  is  no  certainty 
that  future  increases  will  not  reach  a 
point  where  the  operations  of  the 
Arizona  companies  will  be  curtailed 
seriously.  Their  situation  is  such  that 
they  will  exert  every  effort  to  expedite 
the  development  of  Colorado  River 
power. 

The  Diamond  Creek  development, 
which  is  that  covered  by  the  Girand 
permit,  was  recommended  by  the  engi- 
neers who  studied  the  situation  for  the 
copper  companies.  These  engineers, 
which  included  representatives  of  the 
Montana  Power  Co.,  found  that  the 
Arizona  copper  producers  would  be 
justified  in  the  heavy  expense  that 
would  be  entailed  by  the  projected 
works  and  by  the  installation 
sary  to  convey  the  power  all  the  way 
from  the  Colorado  River  to  Clifton  and 
Globe  As  this  probably  will  require  a 
220,000-v:  installation,  the  com 
I  at  $34,000   per  mile. 

The  Federal    Power   Commission   was 

ready  to  issue  the  Girand  Ucen  e,  >"i;  in 

if  very  insistent  objection  on   the 

part  of   U directly   concerned    with 

the  proposed  development  at  Boulder 
Canyon,  it  was  necessary  to  extend  the 
preliminary  permit  with  the  purpose 
of    encouraging    n<  through 

which  an  understanding  could  be 
reached.  The  commissioner  does  not 
want  to  see  this  large  market  for  DOWS1 


velopment  proposed  at  that  point.  The 
Secretary  of  the  Interior,  one  of  the 
members  of  the  Federal  Power  Com- 
mission, is  opposed  to  the  Diamond 
Creek  development,  as  is  Arthur  P. 
Davis,  the  Director  of  the  U.  S.  Rec- 
lamation Service. 

Some  are  of  the  opinion  that  a  solu- 
tion of  the  difficulty  might  be  had  in 
the  construction  of  a  300-ft.  dam  at 
Black  Canyon.  Since  the  Southern  Cali- 
fornia Edison  Co.  is  in  a  position  to  op- 
erate such  a  development  in  a  more  eco- 
nomical manner  than  could  the  copper 
companies,  it  is  suggested  that  a  project 
in  the  hands  of  that  company  at  Black 
Canyon  would  meet  the  requirements  of 
the  copper  companies  and  at  the  same 
time  the  excess  could  be  absorbed  by 
the  Southern  California  Edison.  It 
also  would  be  easier  for  that  company 
to  build  up  a  market  for  the  power 
during  the  periods  that  the  copper 
properties  would  not  be  operated. 
Provision  has  to  be  made  for  inter- 
mittency  in  the  copper  industry,  it  is 
pointed  out.  Black  Canyon  is  just  as 
available  from  the  railroad.  Construc- 
tion costs  would  be  about  the  same,  and 
is  would  be  possible  to  obtain  about 
5,000,000  acre-feet  of  storage,  while  at 
Diamond  Creek  little  storage  capacity 
is  available.  This  latter  consideration 
is  of  particular  importance  because  it 
reduces  the  flood  hazard  below. 


Rehearing  of  Coronado  Case 
Asked  by  Company 

A  petition  for  a  rehearing  of  the  so- 
called  Coronado  coal  case,  in  which  the 
United  States  Supreme  Court  on  June 
5  handed  down  a  noteworthy  decision 
holding  that  labor  unions,  although  not 
incorporated,  are  suable  and  liable  for 
damages  resulting  from  acts  of  their 
members  on  an  authorized  strike  in 
matters  affecting  interstate  commerce, 
has  just  been  filed  with  the  court  by 
John  VV.  Davis  in  behalf  of  the  Coro- 
ii.olo  Coal  Co.,  and  others,  plaintiffs  in 
tin  original  suit  against  the  United 
Mine  Workers  of  America. 

The  Supreme  Court,  while  rendering 
a  broad  opinion  in  the  case  and  estab- 
lishing a  new  principle  of  legal  pro- 
cedure against  labor  unions,  held  that. 
r      could     not      sustain     the     award     of 


War  Minerals  Commission  Makes 
Interesting  Decisions 

Subject  to  the  approval  of  the  Secre- 
tary of  the  Interior,  the  War  Minerals 
Relief  Commission  has  recommended 
awards  as  follows:  T.  E.  Martin,  Los 
Angeles,  $1,702.04;  W.  H.  Bemenderfer, 
Caliente,  Cal.,  $1,600.98;  Roy  Glasscock, 
Mount  Vernon,  Ore.,  $3,761.12;  Edward 
D.  May,  Smith  River,  Cal.,  $402.85:  A. 
W.  Lewis,  Crescent  City,  Cal.,  $333.93; 
Ohlheiser,  Hawkins  &  Van  Buren.  Cres- 
cent City,  Cal.,  $2,331.75;  C.  E.  Loof- 
bourrow,  Oakland,  Cal.,  $1,340.74.  Dis- 
allowances were  as  follows:  Aguilera  <fc 
Co.,  Santiago,  Cuba,  not  within  the  act; 
I.  M.  Cross,  Ocean  Beach,  Cal.,  stimula- 
tion not  established;  C.  L.  Moody,  not 
within  the  act;  Thurston  &  Hardy,  Mi- 
ami, Ariz.,  not  within  the  act. 

The  Bemenderfer  claim  is  one  of 
those  which  was  mailed  before  the  limit 
set  in  the  original  act,  but  which  did  not 
reach  Washington  before  the  expiration 
of  the  time  limit.  Under  the  amended 
act,  such  claims  may  be  considered. 
Under  the  amended  act,  Glasscock  was 
able  to  establish  stimulation  as  of  Sept. 
7,  1917.  Thurston  &  Hardy  were  ask- 
ing to  be  reimbursed  for  a  part  of  the 
amount  they  were  called  upon  to  pay 
for  liability  in  the  death  of  a  workman. 
There  was  a  small  profit  made  on  their 
operation,  but  with  the  payment  of  lia- 
bility to  the  widow  they  are  able  to 
show  a  deficit  of  $3,636.56,  which  they 
ask  the  government  to  pay.  A  disal- 
lowance was  recommended  because  the 
War  Minerals  Relief  Commission  holds 
that  they  should  have  taken  out  liabil- 
ity insurance.  In  neglecting  to  do  so, 
they,  in  effect,  elected  to  carry  then- 
own  insurance — a  personal  risk  and  one 
for  which  the  commissioner  believes 
the  government  should  not  be  held  re- 
sponsible. 


Government  Statistics  Show 
Mining  Activity  in  Mexico 

Figures  issued  by  the  Mining  !>•• 
partment  of  the  Federal  Office  of  In 
(histry  and  Commerce  at  Mexico  City 
show  the  .'lit  put  of  the  principal  metals 
as  folio 


Ml   i  \i   PRODI  CTION  OFIM1  SICO 


Job*,    1922 

I  rat  >ix  M..i 

itha.   1022 

Kg. 

1.882 

2.500.127  06 

11.145 

14.750.062   85 

HO  1 17 

41    M 

-.1,111.202    14 

1.701.822 

1,039.256   76 

6.470.008 

1.814.810   21 

2.(11.8,88  1     \", 

47.06S.I60 

IO.lftl.057    28 

.  i  .   |46 

1111. 8S8    04 

i  064,929 

240,117    12 

17.045 

52.152  98 

20.240  64 

29.547 

7.077  60 

275.186 

64.474   66 

270.700 

24.16  1  no 
IV740.50J.35 

1.106.098 

06.820   86 

- 

September  23,  1922 


Engineering  and  Mining  Journal-Press 


561 


News  by  Mining  Districts 


London  Letter 

Rumor  Says  Guggenheims  Seek  British 

Canadian    Silver    Shares — Good 

Ore  in  South  Kalgurli 

By  W.  A.  Doman 

London,  Sept.  8 — Since  Sept.  1  there 
has  been  a  change  of  policy  at  the  Mod- 
derfontein  East  mine  (Transvaal). 
There  are  three  shafts  serving  thd 
property.  No.  1  has  opened  up  a  rich 
section,  and  from  Nos.  2  and  3  ore  of 
medium  grade  has  been  disclosed. 
Hitherto  both  development  and  stoping 
operations  were  carried  on  in  all  three 
areas.  Now,  however,  work  at  Nos.  2 
and  3  shafts  is  suspended,  efforts  be- 
ing concentrated  at  No.  1  in  the  hope 
of  extending  the  rich  zone,  the  object 
being  to  increase  the  company's  profits 
to  pay  off  the  debenture  debt,  which 
amounts  to  £400,000.  In  the  event  of 
hopes  being  fulfilled,  further  capital 
will  be  raised  to  erect  the  company's 
own  plant  of  50,000  tons'  monthly  ca- 
pacity, for  which  the  large  tonnage 
standing  developed  in  the  Nos.  2  and  3 
shaft  sections  would  be  then  available 
for  treatment.  Last  month  the  com- 
pany milled  27,000  tons,  for  a  yield  of 
11,747  oz.  of  gold,  which  had  an  esti- 
mated value  of  £52,507,  and  of  which 
£15,159  remained  as  working  profit. 
(At  present  treatment  is  carried  on  at 
the  Apex  plant  of  the  New  Kleinfon- 
tein.) 

A  jump  of  20s.  a  share  in  one  day  in 
Mexico  Mines  of  El  Oro  caused  con- 
siderable excitement  and  comment,  see- 
ing that  no  explanation  was  forthcom- 
ing. Rumors  circulated  of  the  discov- 
ery of  a  new  deposit,  but  inquiries 
failed  to  elicit  any  confirmation.  The 
best  reason  seems  to  be  that  shares 
sold  by  a  firm  of  jobbers  were  not  on 
their  books,  and  the  endeavor  to  secure 
them  led  to  the  sudden  advance. 

It  is  reported  that  the  Selukwe  Gold 
Mining  &  Finance  Co.  has  received  an 
offer  of  $5,000,000  for  its  shares  in  the 
British  Canadian  Silver  Corporation. 
This  would  be  equal  to  25s.  a  share. 
The  offer  is  said  to  have  been  made  by 
the  Guggenheims,  owners  of  the  ad- 
joining claims,  who  are  of  the  opinion 
that  the  rich  deposit  in  their  area  ex- 
tends into  the  British  Canadian  Silver 
Corporation  ground.  There  seem  to  be 
two  opinions  among  the  directors,  one 
party  being  for  acceptance,  and  the 
other  for  continuing  drilling  and  tak- 
ing for  the  Selukwe  itself  the  risks 
which  are  regarded  as  good.  The  $5,- 
000,000  is  to  be  payable  over  four  years. 
At  the  1,600  level,  the  South  Kalgurli 
has  encountered  a  good  run  of  ore, 
something  much  in  excess  of  the  aver- 
age value  of  the  reserves.  For  a  length 
of  90  ft.  the  reef  has  a  width  of  5  ft., 
and  during  the  past  three  months,  with 
the  exception  of  the  last  13  ft.,  the  gold 
content  has  never  been  less  than  12 
dwt.,  the  general  value  being  between 
14  dwt.  and  17  dwt.  For  a  mine  that 
had  at  one  time  reached  the  doubtful 
stage,  this  is  i-egarded  as  encouraging. 


A  good  deal  of  attention  is  being  paid 
to  the  shares  of  the  Mexican  Corpora- 
tion on  account  of  the  improved  results 
obtained  at  the  Fresnillo  mill.  In  the 
three  months  ended  June  30,  costs  were 
reduced  to  an  average  of  $2.21  per  ton, 
this  comparing  with  $2.32  in  the  March 
quarter.  The  mill  ran  to  92  per  cent 
of  capacity,  the  decrease  resulting  from 
irregular  power  service.  For  the  three 
months  231,624  tons  was  treated,  for  a 
recovery  of  $749,647  and  a  mine  profit 
of  $232,097,  of  which  $139,258  accrued 
to  the  Mexican  Corporation. 


Johannesburg  Letter 

Diamonds   Found   Near   Vryburg — Two 

Rebel  Leaders  Receive  Death 

Sentence 

By  John  Watson 

Johannesburg,  Aug.  18. — The  output 
of  gold  for  the  Transvaal  for  the 
month  of  July  was  declared  by  the 
Chamber  of  Mines,  on  Aug.  10,  to  be 
730,635  oz.,  which  is  an  increase  over 
June  of  54,938  oz.  The  Witwatersrand 
mines  show  an  increase  of  55,036  oz., 
but  the  outside  districts  have  a  decrease 
of  98  oz.  The  most  notable  increases 
are  from  Crown  mines,  9,627  oz.;  Brak- 
pan,  6,987  (including  strike  clean-up); 
Randfontein,  5,937;  Consolidated  Main 
Reef,  4,553;  and  Robinson  Deep,  3,533 
oz.  of  fine  gold.  The  value  of  the  July 
gold  output  was  £3,360,921,  the  price 
realized  having  been  92  s.  per  oz — i.e., 
6  d.  per  oz.  less  than  for  June.  The 
native  labor  returns  for  July  show  an 
increase  of  2,422  "boys"  on  the  gold 
mines. 

In  the  Klerksdorp  district,  a  twenty- 
stamp  battery  has  been  erected  at  the 
Africander  mine,  and  it  is  hoped  to  start 
crushing  during  the  next  fortnight  or 
so.  The  prospects  are  said  to  be  en- 
couraging. The  old  Buffelsdoorn  mine 
is  also  to  be  re-started  by  a  new  com- 
pany, recently  formed.  The  plant,  in- 
cluding a  ten-stamp  mill,  is  now 
arriving. 

Prospecting  for  diamonds  has  been 
carried  out  on  the  town,  commonage 
at  Vryburg  (Northern  Cape  Province), 
for  some  weeks,  several  small  stones 
having  been  found.  Last  week,  a  beau- 
tiful diamond  of  121  carats  was  found. 
On  Aug.  17,  "Wood's  Farm"  (Karee- 
fontein)  is  to  be  proclaimed  as  public 
alluvial  diggings.  This  is  near  the  Vaal 
River,  about  six  miles  from  Bloemhof, 
Western  Transvaal. 

Following  up  W.  P.  Taylor's  advocacy 
of  working  gold  in  the  Patchefstroom 
district,  S.  L.  Kling  has  been  recounting 
his  experiences  of  gold  mining  in  that 
district  since  1889.  Some  of  the  bore 
holes  drilled  were  with  antiquated  ap- 
pliances which  could  not  penetrate  the 
diabase  under  the  Black  Reef  series. 
Black  Reef  outcrops,  in  the  Patchef- 
stroom district,  may  possibly  be  worked, 
at  a  profit,  by  modern  methods.  Boring 
for  the  Main  Reef  series  should  be  car- 
ried   out,    Kling    considers,    twelve    to 


twenty  miles  west  of  Patchefstroom. 
Large  areas  should  be  worked  by  a  com- 
pany with  ample  capital,  by  the  most 
modern  and  up-to-date  methods.  It  is 
not  a  field  for  the  small  man  or  small 
syndicate.  The  Mooi  River  valley  could 
be  used  to  give  an  ample  water  supply. 

Trials  of  rebel  leaders  by  the  Special 
Court  (presided  over  by  Sir  John  Dove 
Wilson)  are  being  conducted  in  Johan- 
nesburg. On  Aug.  9,  Carel  Christian 
Stassen  was  sentenced  to  death  for  the 
murder  of  two  natives  at  Sophiatown 
(Western  Johannesburg)  on  March  8. 
Johannes  Brussoneo  was  sentenced  to 
death  on  Aug.  11  for  the  murder  of  a 
mine  policeman  near  Florida  on  March 
11.  On  Aug.  10,  A.  R.  van  Zyl  was 
found  guilty  of  culpable  homicide  and 
sentenced  to  three  years''  imprisonment 
with  hard  labor,  and  J.  Morelee  and 
P.  B.  van  Rooyen  received  each  a  sen- 
tence of  two  and  one-half  years'  im- 
prisonment with  hard  labor.  These 
three  were  leaders  in  the  attack  on 
mine  natives  at  the  New  Primrose  com- 
pound on  March  8. 

The  General  Mining  &  Finance  Cor- 
poration— the  parent  of  the  Albu  group 
of  Transvaal  mines — has  at  last  an 
opportunity  of  seriously  tackling  its 
capital  position,  and  it  is  interesting  to 
note  how  deeply  German  investors  were 
involved.  About  800,000  ex-enemy 
shares,  out  of  a  total  of  1,875,000,  were 
bought  from  the  custodians  at  2s.  each, 
and  will  be  cancelled,  and  the  differ- 
ence of  18s.  a  share  will  be  used  in 
writing  off  depreciation  of  assets — - 
£1,186,786.  No  hint  is  given  in  the  re- 
port of  the  reopening  of  the  Cinderella 
Consolidated  mine  on  the  East  Rand; 
it  is  simply  stated  that  lower  working 
costs  should  have  a  beneficial  influence 
on  raising  the  additional  capital  needed. 


Melbourne  Letter 

Bendigo    Gold    Output    Dwindles — 

Embargo  Proposed  on   Export 

of  Ores 

By  Peter  G.  Tait 

Melbourne,  Aug.  15. — The  Briseis  tin 
mine,  at  Derby,  Tasmania,  has  com- 
pleted the  diversion  of  the  Ringarooma 
River,  and  sluicing  operations  will  be 
resumed  immediately,  first  on  the 
Ringarooma  face  and  later  in  the 
Kruska  flat.  The  ground  ahead  which 
has  been  prospected  is  estimated  to  con- 
tain more  than  3,000  tons  of  tin.  The 
lead  is  considerably  below  the  river 
level,  and  the  close  proximity  of  the 
diversion  to  the  workings  entails  a  care- 
ful watchfulness  on  the  part  of  the 
staff,  particularly   in   times   of  flood. 

During  July  the  Australian  Gold  Pro- 
ducers' Association  sold  approximately 
141,379  oz.  of  standard  gold,  which 
brought  an  estimated  net  average  price 
of  £4  4s.  3d.  per  ounce,  equal  to  £4  lis. 
lid.  per  ounce.  The  average  London 
price  (gross)  for  the  month  was  £4  12s. 
9d.  per  ounce.  The  whole  of  the  gold 
production    for    the    half    year    ended 
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June  30,  as  shown  by  mint  certificates 
lodged  with  the  association,  has  been 
sold,  but  delay  in  obtaining  detailed 
statements  from  India  has  retarded  the 
half-yearly  balance  and  completion  of 
the  audit  of  accounts.  It  is  estimated 
that  the  distributable  premium  for  the 
half  year,  less  reserve  for  adjustment 
and  contingencies,  will  amount  to  6s. 
8d.  per  ounce  standard,  and  the  board 
hopes  to  distribute  this  on  or  about 
Sept.  15  (less  the  amount  of  the  in- 
terim distribution  made  on  June  25), 
together  with  the  unexpended  balance 
of  the  sum  set  aside  at  Dec.  31,  1921, 
for   adjustments    and    contingencies. 

The  Bendigo  gold  field  has  been  at- 
tracting attention  by  reason  of  profit- 
able yields  from  the  New  Red,  White 
and  Blue,  but  the  latest  returns  show  a 
falling  off  in  the  average  yields.  The 
Bendigo  Amalgamated  has  not  met  with 
consistent  success  in  prospecting. 
Arthur  Moline,  of  the  Amalgamated, 
reports'  that  "The  most  attractive  of 
the  company's  prospects  had  failed  to 
respond  to  developments  and  the  im- 
mediate supplies  of  payable  stone  were 
becoming  exhausted."  The  company  has 
taken  an  option  over  Williams  Brothers' 
mine  at  Wandiligong,  which  is  evidence 
that  its  management  is  not  very  hope- 
ful in  regard  to  Bendigo,  and  yet  the 
weight  of  evidence  is'  that  Bendigo  is 
not  by  any  means  an  exhausted  gold 
field. 

Since  the'  closing  down  of  the  Sul- 
phide Corporation's  smelting  works  at 
Cockle  Creek,  the  Broken  Hill  Asso- 
ciated Smelters  at  Port  Pirie  is  prac- 
tically the  sole  buyer  for  local  treat- 
ment of  silver-lead  concentrates  in  Aus- 
tralia. This  company  operates  the 
works  previously  controlled  by  the 
Broken  Hill  Proprietary  Co.  Its  prin- 
cipal source  of  concentrates  is  the 
Broken  Hill  field,  but  owing  to  the 
reduction  of  operations  consequent  on 
the  thirty-five-hour  week,  and  the  lim- 
itation to  one  shift  daily,  even  if  all 
the  Barrier  mines  were  operating  to 
full  capacity  the  tonnage  forthcoming 
would  not  be  sufficient  to  keep  the  smelt- 
ing works  in  full  blast,  and  therefore 
the  company  has  entered  the  field  as 
a  buyer  of  outside  ores.  It  has  found, 
naturally,  that  the  high  cost  of  local 
treatment,  together  with  the  exorbitant 
rates  ruling  for  coastal  freights  and 
coal,  is  a  serious  handicap  in  competi- 
tion with  prices  offered  by  buyers  for 
export,  and  it  has  entered  on  a  press 
campaign  urging  an  embargo 
placed  on  the  export  of  oris.  It  is 
recognized,  however,  that  this  would 
give  the  Broken  Hill  a  practical  monop- 
oly and  that  I  would  there- 
itfer.  The  mining  Industry  gen- 
erally is  .,  depressed  that  t h. 
would  be  a  very  inopportune  time  to 
do  anything  that  would  further  handi- 
cap the  producers.  The  primary  indus- 
try (mining)  must  be  encouraged,  be- 
cause if  it  is  not  developed  thi 
dary  industry  of  smelting  cannot  hope 
■  ■  "n  with  an  embargo.  It 
of  course  avail  Broken  Hill 
nothing  if  the  result  of  an  embargo 
■  mines  to  suspend 
production 


BRITISH  COLUMBIA 
Copper    Mountain    Mine    Is    Examined 

Alice  Arm— The  Silver  Bar  Mining 
Co.  is  building  a  camp  and  getting  in 
supplies  on  its  property  on  the  north- 
east fork  of  the  Kitsault  River,  so  as  to 
continue  development  during  the  win- 
ter. A.  McGuire  is  in  charge.  Louis 
Reynolds,  one  of  the  owners  of  the  Bev- 
erley group,  on  the  opposite  side  of  the 
bay  from  here,  reports  that  a  40- ft. 
belt  of  ore  has  been  stripped  for  100  ft. 
on  the  surface,  and  that  several  patches 
of  rich  silver  ore  have  been  exposed.  A 
tunnel  has  been  started  on  the  lode. 

Hudson's  Mop,- — W.  H.  Wood,  one  of 
the  directors  of  the  Manitoba  Gold 
Dredging  Co.,  who  has  just  returned 
from  the  company's  property,  on  the 
upper  Peace  River,  reports  that  a 
dredge  is  in  operation. 

Princeton — A  party  of  engineers  has 
made  an  examination  of  the  Canada 
Copper  Corporation's  mine,  at  Copper 
Mountain,  and  its  concentrator,  at  Al- 
lenby,  for  the  Granby  company,  and 
G.  N.  Bjorge  and  E.  E.  Erich  have  made 
an  examination  of  the  property  for  San 
Francisco  capitalists.  Fred  Foster,  act- 
ing for  Spokane  capitalists,  has  bonded 
the  Home  Silver  mine,  at  Samilkameen, 
for  $45,000,  with  the  understanding  that 
forty  days  is  to  be  given  for  an  in- 
spection. Home  Silver  has  been  a 
steady  shipper  of  small  quantities  of 
high-grade  silver-lead  ore. 

Nelson — California  Mining  Co.,  which 
operates  the  California,  Exchequer,  and 
Athabasca  groups,  on  Toad  Mountain, 
near  here,  has  closed  its  Athabasca  mill 
on  account  of  heavy  losses.  It  is  prob- 
able that  a  ball  mill  and  cyanide  plant 
will  be  added  to  the  present  stamps, 
plates,  and  concentrators. 

The  Florence  mine,  at  Ainswortn, 
made  the  first  shipment  of  concentrate, 
recently,  since  the  owners  again  took 
over  the  mine  from  lessees,  who  had 
been  operating  parts  of  it  for  some 
time. 

Barkerville  —  There  has  been  a 
marked  revival  of  prospecting  for 
quartz  lodes  in  this  district,  and 
promising  discoveries  have  been  made. 
E.  Moore  has  uncovered  a  60-ft.  lode 
on  upper  Cunningham  and  Harvey 
creeks.  The  quartz  is  well  mineralized 
and  shows  some  free  gold. 

Owing   to   the   unusually   dry   season 
and  consequent  shortage  of  water  the 
■  ■utput    of    the    Cariboo    district 
is    likely    to    fall    below    the    average. 
This  is  to  be  regretted,  as  more  mining 
has  been  done  than  at  any  time  since 
the   war,   and    some    promising   groan  I 
en    mined,    but    there    is    little 
I    of   the   miners    being    able   to 
I    this    year.      A    Keystone   drill 
has   been    put   into   operation    on   Cun- 
ningham  Creek    recently, 

Stewart— A.  B.  Trites,  of  Parole,  B. 
C,  has  bonded  the  Unicorn  group  of 
four  claims,  which  adjoin  the  Big 
.  which  Trites  and  associates 
under  option,  (his  Seifferl 
has  bonded  the  Rufus  group  of  seven 
claims  on  the  north  Bide  of  Bear  River. 


Some  promising  silver  and  copper  ore 
has  been  uncovered  on  the  surface  at 
an  elevation  of  5,000  ft.  Supplies  will 
be  taken  to  the  property  during  the 
coming  winter,  and  an  active  campaign 
of  development  will  be  started  in  the 
spring.  G.  D.  B.  Turner  has  bonded 
the  Mobile  group,  on  Glacier  Creek. 
Mr.  Turner  and  associates  have  several 
other  properties  under  option. 

H.  G.  Magee  reports  the  discovery 
of  an  8-ft.  vein  on  the  Patricia  group, 
on  Marmot  River.  A  sample  taken 
from  the  vein  gave  an  assay  of  704  oz. 
silver  per  ton  and  44  per  cent  lead. 
The  ore  is  much  oxidized.  A  tunnel 
has  been  started  on  the  vein. 

Salmo — The  Long  crosscut  tunnel  on 
the  Bayonne  mine  near  here  has  en- 
tered the  oreshoot  exposed  in  the  upper 
workings,  and  drifting  on  the  vein  has 
progressed  40  ft.,  according  to  the  re- 
port of  B.  N.  Sharp,  manager.  The 
crosscut  intersects  the  vein  700  ft.  be- 
low the  outcrop  and  170  ft.  below  the 
No.  2  level.  The  vein  on  the  crosscut 
level  is  2£  ft.  wide  and  carries  $12.80 
in  gold. 

Sandon — The  Silversmith  mine  will 
spend  $50,000  before  winter  in  new  mill 
and  mine  equipment.  A  200  hp.  Diesel 
engine  as  an  auxiliary  unit  to  the 
power  plant  will  be  installed.  A  new 
filter  will  be  added  to  the  mill  and 
erection  of  zinc  bins  and  a  new  board- 
ing house  will  soon  be  started.  The 
company  is  operating  on  a  three-shift 
basis  and  shipping  750  tons  of  lead- 
silver  and  zinc  concentrates  monthly. 

PHILIPPINE  ISLANDS 
Platinum  Deposits  of  Little  Importance 
Says  Official  in  Manila 
Manila — Platinum  has  been  found  in 
the  Island  of  Mindanao,  P.  I.,  but  not 
in  the  rich  deposits  indicated  by  news- 
paper reports,  according  to  Warren  D. 
Smith,  chief  of  the  Division  of  Mines, 
Bureau  of  Science,  in  the  Philippines. 
He  explains  that  a  sample  consisting  of 
■\2  g.  of  concentrates  (not  ore,  as  stated 
in  the  news  story,  there  being  a  very 
great  difference  between  the  two)  and 
containing  platinum  was  submitted  to 
the  chemical  laboratory  of  the  bureau. 
These  concentrates  were  the  result  of  a 
clean-up  of  approximately  10,000  cu.yd. 
of  dirt.  Of  these  42  g.  of  concentrates, 
28.878  g.  proved  to  be  platinum,  ac- 
cording to  report  of  the  division  of  inor- 
ganic chemistry  and,  in  addition,  there 
was  2,867  g.  of  gold.  That  is  to  say, 
of   this   amount    of  concentrate 

per  cent  was  platinum  and  l>.SL'  per  cent 
gold.  The  reason  for  the  small  amount 
of  gold  is  that  the  bulk  of  the  gold  had 
already  been  recovered  on  the  tables  of 

the  dredge  and  that  part  of  the  con- 
centrates submitted  to  the  Bureau  of 
Science  represented  the  part  that  had 
not  become  amalgamated  with  mer- 
cury. The  amount  of  platinum  recov- 
i  in  one  ounce,  which  puts 
quite  a  different  complexion  upon  the 
story,  as  approximately  one  ounce  of 
platinum  from  10,000  cu.yd.  of  dirt 
handled  would  by  no  means  indicate 
■   workable   deposit. 
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MEXICO 
Americans  Have  Located  Many  Claims 
During  Past  Month 
Durango — The  land  and  buildings  be- 
longing to  the  Cia.  Minera  y  Explota- 
dora  de  Ventanas,  a  once  prosperous 
mining  company  operating  near  Venta- 
nas, in  this  state,  are  advertised  for  sale 
at  public  auction  to  satisfy  delinquent 
taxes  amounting  to  over  4,000  pesos 
plus  additional  expenses. 

Saltillo — Conditions  are  reported 
critical  at  the  coal  camps  of  Rosita, 
Agujita,  Eperanza,  and  Menor,  in  the 
northern  part  of  this  state.  Coal  hav- 
ing been  largely  substituted  by  oil, 
there  is  no  demand  for  it  on  the  market, 
and  the  coal  mines  have  reduced  their 
working  forces,  throwing  men  out  of 
employment,  who  are  in  destitute  cir- 
cumstances. At  Mineral  de  Paula,  in 
this  coal  region,  a  large  deposit  of  good 
coal  has  been  recently  discovered  in 
shaft  No.  3  and  a  number  of  additional 
miners  are  being  employed,  but  the 
company  will  not  be  able  to  give  work 
to  the  hordes  which  are  rushing  there 
from  the  other  camps. 

Torreon — American  prospectors  and 
mining  men  are  active  in  northern 
Mexico.  During  the  last  month  the  fol- 
lowing properties  were  located  and 
recorded  by  foreigners,  principally 
Americans: 

Nueva  Libertad,  composed  of  thirty- 
seven  claims,  situated  at  Temosachic, 
in  the  State  of  Chihuahua,  recorded  by 
William  M.  Ferris  and  Frank  S.  Black. 
The  Santa  Margarita  Grande,  dis- 
trict of  Ocampo,  Chihuahua,  located  by- 
Henry  Weber  and  Ralph  Benton. 

El  Sita,  silver-lead  property,  in  the 
Ramirez  Mountains,  near  San  Juan  de 
Guadalupe,  by  Arthur  Frey. 

La  Leona,  fifteen  claims,  in  the  Beme- 
jilla  Mountains,  near  Mapimi,  State  of 
Durango,  by  Oscar  F.  Franke. 

The  Purisima,  silver-lead,  a  gToup  of 
sixty  contiguous  pertenencias,  at  La 
Noria,  one  of  the  principal  camps  of  the 
Sombrerte  district,  State  of  Zacatecas, 
by  George  H.  Davis. 

Guadalupana,  gold,  silver,  and  lead. 
San  Diego  camp  near  Pueblo  Nuevo, 
Durango,  by  Edward  Hartman. 

Hudson,  four  claims,  Villa  Gonzalez, 
south  of  Juarez,  State  of  Chihuahua,  by 
M.  G.  Hudson  and  E.  D.  Edison.  Also 
a  group  of  four  claims  carrying  silver, 
lead,  and  zinc  to  be  known  as  the  Moore, 
in  the  same  region  and  by  the  same 
persons. 

Nacozari — The  Moctezuma  Copper 
Co.  expects  to  have  the  third  unit  of 
its  concentrator  ready  for  operating 
by  Jan.  1,  1923.  The  total  number  of 
men  employed  by  the  company  at  pres- 
ent is  1,519  and  upon  completion  of 
the  third  unit,  if  the  copper  market 
will  permit,  it  will  be  able  to  employ 
300  to  400  more  men. 

Durango — The  Guanacevi  unit  of  the 
Cia.  Minera  de  Pefioles  has  commenced 
developing  the  Santa  Cruz  mine,  em- 
ploying about  twenty  men  in  sinking 
a  shaft. 

The   Cia.   Minera  y  Beneficiadora  de 


Guanacevi  is  increasing  its  work  in  La 
Mexicana  mine,  where  it  now  employs 
about  100  men  and  is  also  deepening 
the   shaft  of  Paleros   mine. 

Esmeralda  (Coahuila) — The  Amer- 
ican Smelting  &  Refining  Co.  is  pro- 
ducing regularly  from  its  San  Jose 
claim  and  is  developing  the  Fronteriza 
mining  property.  The  Trinidad  mine  is 
again  producing  a  good  grade  of  ore. 
Lessees  at  the  Fortuna  are  producing 
200  to  300  tons  of  lead  ore  per  month. 
The  monthly  output  of  the  Veta  Rica 
continues  to  be  about  600  tons. 

ARIZONA 

Merger  of  Jerome  Properties  Progresses 

— Old   Dominion   Profits   from 

Sale  of  Water 

By  James  H.  McClintock 

Phoenix — James  M.  Layman,  in  his 
consolidation  plans  at  Jerome,  is  con- 
sidering a  10,000-ft.  tunnel  that  would 
cut  the  Copper  Chief  and  Equator 
ground  at  2,000-ft.  depth.  Green  Mon- 
ster is  still  out  of  the  combination.  Its 
stockholders  are  considering  the  Lay- 
man offer  of  one  share  of  stock  in  the 
new  Verde  Consolidated  Mines  &  Tun- 
nel Co.  for  three  shares  of  Green  Mon- 
ster. Stock  now  is  being  pooled  of  the 
Copper  Chief,  Equator,  Copper  Chief 
Extension,  Layman-Washburn,  and  Lar- 
son-Colbath  organizations,  which  it  is 
stated  are  already  secured,  whatever 
becomes  of  the  Green  Monster  negotia- 
tions. There  is  to  be  a  sale  at  50c.  of 
1,000,000  shares  of  pre-organization 
stock,  with  supplemental  offer  of  500,- 
000  shares  at  $1. 

The  Mexican  Metals  Recovery  Co.,  of 
El  Paso,  has  filed  its  articles  with  the 
Arizona  Corporation  Commission,  with 
John  F.  Ross,  of  Tombstone,  named  as 
resident  agent.  The  directors  are  Elgin 
B.  Holt,  C.  W.  Goedeke,  D.  A.  Richard- 
son, George  F.  Williams,  J.  E.  Mclntyre, 
J.  J.  O'Brien  and  W.  V.  Wright. 

The  Night  Hawk  Leasing  Co.,  whose 
operations  are  at  Bisbee,  has  announced 
a  10c.  dividend. 

Ajo — The  last  big  shot  has  been  fired 
in  the  surface  carbonates  of  the  New 
Cornelia  Copper  Co.  The  discharge  of 
18,000  lb.  of  powder  broke  down  about 
60,000  tons  of  ore,  leaving  little  stand- 
ing of  the  last  of  the  three  hills  that 
formerly  marked  Ajo  from  the  desert. 
The  new  well  shaft  has  been  completed 
to  the  depth  of  650  ft.,  and  now  a  drift 
is  being  run  to  connect  with  the  old 
shaft  at  the  depth.  This  drift  in  size 
is  12  by  14  ft.  Construction  of  the  new 
mill  is  expected  to  start  within  a  month. 

Globe — The  Old  Dominion  is  dispos- 
ing in  two  ways  of  the  water  pumped 
from  its  property.  It  has  a  ten-year 
contract  with  the  Miami  Copper  Co.  for 
1,000,000  gal.  a  day  of  ordinary  mine 
water,  delivered  as  it  comes  from  the 
drain  tunnel.  This  at  the  rate  of  5c. 
per  1,000  gal.  In  addition,  there  is  a 
special  delivery  of  pure  water  to  the 
city  of  Globe,  that  is  taken  from  a  long 
separate  drift  by  separate  pipes  and 
pumps  and  then  repumped  from  the 
surface  to  the  city  reservoir.  For  this 
a  charge  is  made  of  121c.  per  1,000  gal. 


CALIFORNIA 

General   Activity   Is   Apparent  in  Gold 
Mining  Camps 

By  Our  Special  Correspondent 
San  Francisco — Ten  stamps  were 
added  to  the  Central  Eureka  mill,  Sut- 
ter Creek,  Amador  County,  recently. 
The  3,900  south  drift  in  the  mine  has 
been  repaired  and  development  work 
has  been  started  in  the  South  Eureka. 
New  operators  of  the  Bush  Creek 
mine,  near  Alleghany,  will  extend  an  old 
tunnel  about  1,500  ft.  to  intersect  the 
present  shaft  close  to  the  bottom,  or 
800  ft.  form  the  surface. 

A  discovery  of  gold  ore  is  reported 
from  Coquett  Creek,  in  Plumas  County, 
five  miles  from  the  Butte  County  line 
and  ten  miles  northeast  of  Merrimac. 

The  Irelan  Mines  Co.  has  been  incor- 
porated to  operate  the  Irelan  mine,  near 
the  Tightner-Sixteen  to  One  group  at 
Alleghany,  Sierra  County.  The  incor- 
porators are  H.  N.  Yates,  Pacific  Grove; 
W.  L.  Waldron,  Grass  Valley;  D.  C. 
Smith,  Meridian;  F.  L.  Fisher,  Meri- 
dian; and  A.  C.  Irwin,  Marysville.  The 
Irelan  mine  has  been  in  operation  for 
several  years  and  is  fully  equipped. 

The  concrete  foundation  for  the  new 
hoist  at  the  Brunswick  property  at 
Grass  Valley  has  been  completed.  The 
shafts  and  workings  of  the  mine  are  to 
be  unwatered  as  a  preliminary  to  the 
resumption  of  operations. 

The  American  Bar  Quartz  Mining 
Co.,  operating  on  the  American  River, 
is  reported  to  have  discovered  a  rich 
ledge  between  Michigan  Bluff  and  the 
American  River.  The  ledge  is  stated 
to  be  4  ft.  wide  and  to  have  been  opened 
up  for  a  length  of  175  ft. 

The  Black  Oak  mine,  at  Soulsbyville, 
which  has  been  inactive  for  two  years, 
has  been  financed  by  strong  New  York 
interests,  who  will  resume  operations 
at  an  early  date. 

The  Golden  Gate  mine,  one  mile  south 
of  Sonora,  is  being  reopened  by  its 
owner,  Andrew  McCormick.  The  prop- 
erty, which  has  been  shut  down  for 
about  fifteen  years,  was  formerly  a 
heavy  producer. 

The  Chileno  mine,  on  Jackass  Hill, 
near  Tuttletown,  is  being  developed  un- 
der bond  by  the  Nevada  Wonder  Min- 
ing Co. 

The  Crystalline  and  Alabama  claims, 
near  the  Harvard  mine,  are  being  de- 
veloped by  the  Tonopah  Mining  Co. 

The  Shawmut  mine,  near  Sonora,  had 
a  disastrous  wreck  in  its  main  shaft 
due  to  caving  of  the  hanging  wall. 
Both  skips  with  their  cables  and  much 
of  the  track  and  pipe  lines  are  in  the 
bottom  of  the  shaft.  A  skilled  crew 
has  been  brought  from  Tonopah  to  re- 
pair the  damage.  Operation  of  the  mill 
will  be  suspended  until  October. 

The  entire  mine  plant  and  mill  of  the 
Clio  mine,  near  Jacksonville,  was  to- 
tally destroyed  by  fire  on  Aug.  19. 

The  Harriman  mine,  on  the  river 
above  Jacksonville,  which  was  being 
operated  under  bond  by  Spokane  par- 
ties, has  shut  down. 

The  Parole  mine,  about  six  miles 
northwest  of  Tuolumne,  is  sinking  a 
new  shaft. 
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The  Grizzly  Mining  Co.,  at  Tuolumne, 
ia  sinking  the  old  Dead  Horse  shaft  an 
additional  300  ft.  to  the  2,200  level. 

The  Dreisam  mine,  four  miles  north 
of  Tuolumne,  is  under  option  to  W.  B. 
Morris,  who  intends  to  unwater  and 
develop  at  once. 

OREGON 

Two   Plants    Expected   to   Start   Opera- 
tion This  Fall 

Baker — Charles  Zahner,  who  recently 
leased  the  Magnolia  mill  for  treating 
ore  from  the  Blue  Ribbon  mine,  expects 
to  have  the  plant  in  operation  this  fall. 
On  account  of  a  shortage  of  water,  it 
has  been  found  necessary  to  build  an 
auxiliary  pipe  line  around  to  Crane 
Creek. 

The  new  mill  being  built  at  the  La 
Bellevue  mine,  near  Granite,  should  be 
in  operation  by  the  first  of  November. 
The  plant  will  have  a  capacity  of  sixty 
tons  daily.  The  completion  and  start- 
ing of  this  mill  will  bring  a  property 
back  to  producing  which  has  been  idle 
since  1896. 

WASHINGTON 

Gold     Mines     Near     Republic     Resume 
Operations 

Springdale — The  Santa  Rita  Mining 
Co.,  eighteen  miles  west  of  here,  is 
shipping  four  to  five  carloads  of  lead- 
silver  and  zinc  concentrates  per  month. 
The  ore,  which  is  milled  in  the  fifty- 
ton  concentrator,  is  being  taken  out 
during  development  operations.  The 
company  is  considering  the  installa- 
tion of  a  100  hp.  Diesel-type  engine, 
and  plans  for  extensive  development 
during  the  winter. 

Republic — Gradually  the  gold-mining 
industry  of  this  district  is  assuming 
pre-war  activity,  the  Last  Chance  mine 
being  the  latest  to  enter  the  list  of 
active  mines  here.  Work  of  unwater- 
ing  the  700-ft.  vertical  shaft  and  work- 
ings has  been  started.  The  mine  has 
been  idle  since  1917  owing  to  apex  liti- 
gation started  by  the  Northport  Smelt- 
ing &  Refining  Co.,  owning  the  adjoin- 
ing Lone  Pine-Surprise  mine.  The  Last 
Chance  company  has  been  successful 
in  the  lower  and  higher  courts  in 
defending  its  rights  to  the  vein,  and 
will  begin  immediately  to  mine  the  ore 
developed  between  the  500  and  700 
levels.  Before  the  shutdown  the  com- 
pany was  shipping  twelve  to  sixteen 
cars  of  gold  ore  averaging  $12  per  ton, 
according  to  C.   P.  Robbins,  manager. 

Shipments  are  going  forward  each 
Week  to  Trail  from  the  Quilp  and  Lone 
Pine-Surprise    properties. 

A  winze  is  being  sunk  from   the  200 

level  of  the  Knob  Hill  mine,  which  has 

.  been  taken  over  by  new 

be  connected  with  the  Balaklava 

'"  California.     This  property   ha 

produced  1600,000  in  gold  ore.  out   ol 

which   several   dividends   have   been   dia 
trihuted. 

onal  damage  claims, 
aggregating  144,000,  were  Bled  recently 
against    the    Northwest    Magi' 
for  alleged  damage  to  farm  lands  in  the 
vicinity  of  th>-  magnesite  plant. 


NEVADA 

Tonopah       Production       $650,000       for 
August — Pittsburgh-Silver     Peak 
To   Be    Reopened 
Tonopah — August   bullion   production 
of   the   Tonopah    District   was    approx- 
imately    $650,000.       Shipments     repre- 
senting clean-up  of  operations  for  the 
last  fifteen  days  of  August  were  as  fol- 
lows; Tonopah  Belmont,  $117,000;  West 
End,     $101,800;     Tonopah     Extension, 
$70,000;  Tonopah  Mining,  $60,000.  These 
figures   are   about   normal. 

Favorable  reports  continue  to  be 
given  out  regarding  conditions  on  the 
1880  level  of  the  Tonopah  Extension 
and  possibilities  for  a  continuation 
of  the  larger  shoots  to  the  2,000  and 
2,100  levels. 

On  Sept.  10  the  West  End  relin- 
quished its  lease  on  the  MacNamara 
mill,  after  operating  it  for  six  months 
on  West  End  ores.  This  temporarily 
reduces  West  End  tonnage  approxi- 
mately seventy-five  tons,  to  about  250 
tons   per  day. 

Silver  Peak — It  is  reported  that  the 
Lucky  Boy  Divide  Mining  Co.  has  taken 
over  the  property  of  the  old  Pittsburgh- 
Silver  Peak  Mining  Co.,  about  nine 
miles  from  Silver  Peak.  This  is  an  old 
property  with  a  creditable  production 
record  in  both  high-  and  low-grade  ores. 
Originally  the  mine  was  worked  as  a 
low  tonnage,  high-grade  mine,  but  be- 
fore it  was  finally  closed  down  produc- 
tion reached  500  tons  per  day  and  the 
glory-hole  method  of  mining  was  in 
use.  Later  lessees  put  up  a  small  mill 
at  Silver  Peak,  but  were  unable  to 
operate  at  a  profit,  on  account  of  war 
conditions.  Present  owners  plan  to 
open  the  old  mine  workings  and  do 
selective  mining.  Values  are  mostly 
in  free  gold  and  can  be  easily  recovered 
by  amalgamation  and  cyanidation. 

Rochester — August  bullion  production 
by  the  Rochester  Silver  Corporation 
was  approximately  $45,000,  which  is 
normal.  The  flat  vein  recently  dis- 
covered on  the  500  level  shows  promise 
of  a  considerable  tonnage  of  mill  ore. 
The  crosscut  is  being  continued  to  cut 
the  Windlass  vein. 

Virginia  City— Lateral  work  from  the 
Hale  and  Norcross  tunnel,  which  is 
included  in  the  property  now  held  under 
option  by  the  Comstock  Merger  Mines. 
Inc.,  is  being  pushed,  and  the  crew  lias 
been  increased  to  seventy-five  men.  At 
present  six  development  faces  are  being 
advanced;  they  include  north  and  south 
foot-wall  drifts  and  four  crosscuts. 
Plans  are  being  made  for  development 
of  the  lode  al  I  lower  elevation  than 
the  tunnel  level. 

Pioche — Further  downward  revision 
in  the  freight  rates  on  ores  has  been 
made  by  the  Union  Pacific  system,  and 
a  numhi  r  of  lea  ei  ai  •  <  •■  peeted  to  re 
mme  work.  I^ack  of  capital  to  do  nee 
development  work,  however,  will 

prevent  a  general  resumption,  II 

The  Comei  district  still  maintains  a 
small  production  of  lime-base  silver 
ore.  The  lasl  ear  from  the  Stella  Lease 
assayed  4H.5  oz.  in  silver.  2.0  per  cent 
lead  and   16.1   per  cent  insoluble.    An- 


other shipment  is  ready  for  hauling  to 
the  railroad. 

Shipments  for  the  week  ending  Sept. 
7  were  as  follows:  Bristol  Silver  Mines, 
735  tons;  Prince  Consolidated,  710  tons; 
Mendha  mine,  40  tons;  Price  Lease.  15 
tons;  total,  1,500  tons. 

Ely — Increased  work  at  the  Ex- 
chequer mine  in  the  Cherry  Creek  dis- 
trict will  begin  immediately;  a  new 
company  called  the  Silver  Dividend  has 
been  formed  by  Frank  A.  Crampton. 

Rapid  progress  is  being  made  with  the 
rebuilding  of  the  Nevada  Consolidated 
mill,  at  McGill.  Two  ball  mills  have 
now  been  installed.  These  mills  are  the 
first  of  a  total  of  thirty.  It  is  expected 
that  ore  will  be  milled  beginning  next 
month.  The  reorganized  Consolidated 
Coppermines  Corporation  will  soon  start 
development  work  at  Kimberley.  Three 
months  ago  almost  every  house  at  Kim- 
berley was  nailed  up  and  even  the  win- 
dows boarded,  and  a  trip  down  Main 
Street  showed  a  ghost  city,  but  signs 
of  renewed  activity  are  now  evident 
everywhere,  and  the  boarding  house  and 
store  of  the  company  have  both  been 
opened.  The  large  experimental  mill 
will  not  be  operated,  and  the  machinery 
for  the  most  part  will  be  sold.  Robert 
Marsh,  Jr.,  is  in  charge. 

UTAH 

Increased    Activity    in    Utah   Mining    Is 

Reflected   in   Business  of   Utah 

Power    &     Light     Co. 

Salt  Lake  City— The  Utah  Securities 
Corporation — organized  ten  years  ago 
as  a  holding  company  to  facilitate  the 
consolidation  of  various  small  power 
companies  into  the  Utah  Power  &  Light 
Co.— has  sold  to  the  Electric  Bond 
&  Share  Co.  and  Hayden  Stone  &  Co. 
$2,200,000  par  value  of  Utah  Power  & 
Light  7  per  cent  cumulative  first  pre- 
ferred stock.  The  proceeds  from  the 
sale  together  with  funds  on  hand  will 
■d  to  pay  off  $6,952,000  of  the 
Utah  Securities  6  per  cent  gold  notes 
maturing  Sept.  16  and  the  last  install- 
ment of  an  original  issue  of  $27,750,000. 
leaving  the  company  free  of  floating  and 
funded  debt.  The  business  of  Utah 
Power  &  Light  Co.  reflects  the  in- 
creased mining  activity  in  the  state  fol- 
lowing the  reopening  of  the  copper  and 
lead   mines 

Permits  to  sell  mining  Stock  were 
granted  Sept  13  by  the  Utah  Securities 
Commission  to  the  following  four  min- 
ing companies:  Ophir  Silver  Mining: 
Claims  in  the  Ophir  mining  district. 
Tooele  County  100,000  shares,  par 
value  10c,  on  a  selling  coal  basis  of 
2G  per  cent;  Ira  Tichenor,  president  and 
general  manager.  The  L.  Mane  Mining 
C,  i  | ■:■  ■  el  lim  near  Grantsville  in 
th(    Free   I  oinagc  district     149380,  al 

10c.  a  share  par  Value,  on  a  commis- 
sion basis  of  2c.  a  share;  John  V. 
Long,  president  and  general  manager. 

The    Utah    Mammoth    Mining   Co.:     Si* 

claims  In  the  Big  Cottonwood  district, 

100,000   shares,    10c.    par    value    without 

commission,  unless  an  .application  for 
an  amendment  to  permit  be  made  later. 
The  Cottonwood  (odd  Eagle:    Twenty 
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two  claims  in  Ferguson  Fork,  Big 
Cottonwood  district,  200,000  shares  at 
10c.  par  value,  on  a  commission  of  20 
per  cent. 

Bingham  —  Shipments  by  Bingham 
mines  (exclusive  of  the  Utah  Copper 
and  Utah  Consolidated)  for  the  week 
ended  Sept.  2  amounted  to  92  cars  or 
about  4,500  tons,  compared  with  89 
cars  the  week  preceding.  Shippers 
were:  United  States  Mining,  47  cars  for 
the  week  ended  Sept.  2,  and  45  cars 
for  the  week  preceding;  Utah  Apex,  25 
and  23  cars;  Montana  Bingham,  12  and 
11;  Bingham  Mines  (Dalton  &  Lark) 
S  and  10  cars.  Shipments  for  the  week 
ended  Sept.  8  were:  United  States  Min- 
ing, 40  cars;  Utah  Apex,  24;  Montana- 
Bingham,  6;  Bingham  Mines,  6;  total  88. 

Park  City — The  Park  Utah  is  raising 
its  dividend  rate  from  10c.  per  share  to 
15c.,  so  that  on  Oct.  1  for  the  third 
quarter  of  1922  it  will  pay  $150,000. 
which  will  bring  the  total  thus  far  to 
$400,000.  The  first  dividend,  5c.  a 
share,  was  paid  during  the  Christmas 
holidays  last  year.  Production  is'  at 
the  rate  of  150  to  160  tons  daily,  and 
this  will  be  increased  with  the  elec- 
trification of  the  Ontario  drain  tunnel. 

The  new  ore  opened  on  the  1,260  level 
in  the  Judge  mine  occurs  in  what  is 
thought  to  be  the  southwestern  exten- 
sion of  the  Black  vein  so  productive  in 
the  adjoining  Daly  West.  There  is 
much  undeveloped  ground  to  the 
southwest  in  the  Judge,  and  the  find 
is  of  interest  both  on  account  of  the 
fact  that  a  good-sized  body  has  already 
been  opened,  and  because  of  future  pos- 
sibilities. Park  City  shipments  for  the 
week  ended  Sept.  8  amount  to  3,704 
tons  compared  with  4,336  tons  the  week 
preceding.  Shippers  were:  Ontario, 
1,090  tons;  Park-Utah,  1,058;  Silver 
King  Coaltion,  1,001;  Judge  and  Park 
City  Mining  and  Smelting,  555. 

Eureka  —  Tintic  shipments  for  the 
week  ended  Sept.  8  totaled  163  cars. 
Shippers  were:  Tintic  Standard,  42; 
Chief  Consolidated,  37;  Grand  Central, 
17;  Colorado,  14;  Iron  Blossom,  12; 
Victoria,  7;  Eagle  &  Blue  Bell,  7; 
Dragon,  6;  Centennial-Eureka.  4;  Gem- 
ini, 4;  Swansea,  3;  Mammoth,  2;  Alaska, 
2;  Tintic  Drain  Tunnel,  2;  American 
Star,  2;  Eureka  Hill,  1;  Bullion  Beck,  1. 

American  Fork — The  American  Leas- 
ing Co.,  which  is  operating  in  Mary 
Ellen  gulch,  American  Fork  canyon, 
has  made  its  third  shipment.  The  first 
two  shipments  are  stated  to  have 
brought  about  $2,700  each. 

IDAHO 

Clay   Deposits   Are   Being   Investigated 

Moscow — Hewitt  Wilson,  ceramist  for 
the  U.  S.  Bureau  of  Mines,  is  investi- 
gating the  clay  deposits  of  this  district 
to  determine  their  applicability  to  the 
manufacture  of  chinaware  and  other 
clay  products  on  a  commercial  scale. 
The  deposits  near  Joel  owned  by  the 
Moscow  Fire  Brick  &  Clay  Products 
Co.  and  the  Idaho  Fire  Clay  Co.'s 
property  have  been  examined  by  Mr. 
Wilson,  as  well  as  the  mica  deposits 
near  Avon,  Idaho. 


MICHIGAN 

Winona  Copper  Co.  Will  Unwater  No.  2 

King   Philip  Shaft — Copper   Range 

Increases  Labor  Force 

Houghton-'-The  decision  of  the  Wi- 
nona Copper  Co.  to  unwater  its  No.  2 
King  Philip  shaft  and  engage  in  ex- 
ploratory work  in  that  section  of  the 
property  is  regarded  as  the  forerunner 
of  operations  on  a  more  extensive  scale. 
Winona  has  had  more  or  less  of  a 
checkered  career,  but  it  has  a  large  area 
of  copper-bearing  ground,  and  No.  2 
King  Philip  shaft  holds  out  promise  of 
good  values  in  the  Winona  bed.  The 
shaft  is  1,100  ft.  in  depth.  There  are 
crosscuts  to  the  lode  on  the  6th,  8th 
and  10th  levels.  The  vein  where  cut  is 
fairly  good  in  mineral  content,  and  the 
most  favorable  leads  will  be  followed 
in  exploratory  work.  Winona  is  par- 
ticularly favored  in  the  location  of  its 
stamp  mill,  which  adjoins  the  mine. 
The  water  is  procured  from  a  storage 
dam.  Transportation  charges  are  elimi- 
nated, and  this  usually  is  a  consider- 
able item  in  the  matter  of  mine-mill 
costs. 

The  labor  situation  at  the  mines  of 
the  Copper  Range  Consolidated,  which 
was  hard  hit  during  the  summer  exodus, 
is  showing  improvement.  For  the 
month  of  August  a  net  gain  of  100  men 
is  reported.  This  is  encouraging,  in 
view  of  the  fact  each  previous  month 
of  the  summer  season  showed  a  con- 
siderable loss  in  man  power.  Copper 
Range  is  still  low  in  production,  its  out- 
put being  approximately  2,000,000  lb. 
refined. 

Three  shifts  of  men  are  employed  on 
repair  work  in  No.  6  shaft  at  Quincy, 
and  it  probably  will  be  the  first  of  the 
year  before  this  shaft  is  again  in  con- 
dition for  hoisting  rock.  The  shaft  was 
crushed  between  the  44th  and  52d  levels 
by  a  series  of  air  blasts,  necessitating 
the  straightening  and  re-timbering  of 
the  shaft  for  the  eight  levels.  The 
damage  is  confined  to  the  north  side  of 
the  shaft,  and  the  south  compartment 
is  being  used  for  the  men  and  supplies. 
Meanwhile,  mining  operations  are  pro- 
ceeding in  the  bottom  levels  of  No.  6. 

MONTANA 

Davis-Daly  Dispute  with  Anaconda  Still 
Unsettled 

Butte — The  Davis-Daly  Copper  Co.  is 
shipping  upward  of  500  tons  of  ore  per 
day,  and  arrangements  are  being  made 
with  the  East  Butte  smeiter  to  take 
700  tons  of  ore  per  day. 

Direct  operating  costs  are  averaging 
slightly  under  lie.  per  pound,  accord- 
ing to  officials.  No  decision  has  been 
reached  by  the  Davis-Daly  company 
and  the  Anaconda  Copper  Mining  Co. 
relative  to  the  ownership  of  the  Hes- 
perus vein  in  the  Colorado  mine  of 
Davis-Daly.  Recently  a  conference  was 
held  in  an  effort  to  settle  the  dispute 
between  the  two  companies,  Davis-Daly 
claiming  that  Anaconda  has  taken  out 
ores  from  its  property  and  the  Ana- 
conda claiming  the  same  against  Davis- 
Daly  Co.  No  agreement  was  reached, 
however. 


ALABAMA 
Pig-Iron  Production  Breaks  Record 

Birmingham — The  largest  pig-iron 
production  for  the  year,  notwithstand- 
ing severe  drawbacks  and  restrictions, 
was  realized  in  August,  the  production 
of  twenty-two  active  stacks  being  now 
officially  stated  at  204,339  tons,  com- 
pared with  195,000  tons  in  July. 

Wage  increases  voluntarily  made,  ap- 
plying to  50,000  workers,  are  in  effect. 
They  are  said  to  increase  the  cost  of 
iron  making  $2.50  to  $3  per  ton,  but 
the  lowest  price  for  pig  iron  on  the  Bir- 
mingham market  being  $27.50  per  ton, 
the  wisdom  of  these  substantial  in- 
creases seems  evident. 

Alabama  coal  production  for  the  first 
eight  months  of  the  year  reached  10,- 
725,000  tons,  compared  with  8,325,000 
tons  during  the  same  period  of  1921,  an 
approximate  increase  of  about  30  per 
cent.  August  production  is  believed  to 
have  established  a  new  high  record, 
stated  at  1,750,000  tons.  Owing,  how- 
ever, to  the  recent  withdrawal  of 
Western  railroad  demands,  marked  by 
a  decline  in  consumption  of  50,000  tons, 
maximum  production  is  probably  for 
the  present  a  thing  of  the  past. 

JOPLIN-MIAMI  DISTRICT 

Euterpe    Co.    Finishes    Second    Shaft — 
Red   Rose  Mill  Has   Been  Moved 

Joplin — Shaft  sinking  is  to  be  started 
at  once  by  the  Inter-state  Zinc-Lead  Co. 
on  its  lease  near  Crestline,  Kan.  A 
three-compartment  shaft,  4£  x  13  ft., 
will  be  put  down  to  a  depth  of  about 
170  ft.,  where  the  principal  ore  run  lies. 
No  pumping  will  be  necessary  before 
117  ft.,  and  A.  M.  Gaines,  of  Picher, 
general  manager  for  the  company,  ex- 
pects to  be  able  to  handle  the  water 
from  another  shaft  not  far  distant,  al- 
ready down.  The  Red  Rose  mill,  which 
was  purchased  at  Picher,  has  been 
moved  to  the  new  site  and  will  be 
erected  at  once. 

The  Moses-Marcum  interests  are 
planning  to  start  up  the  Lucky  Jennie 
and  Bunker  Hill  mines,  near  Hoeker- 
ville,  after  an  idleness  of  about  two 
years.  The  Lucky  Jennie  has  a  concen- 
trator, and  machinery  has  been  pur- 
chased and  is  now  being  moved  to  the 
Bunker  Hill  site,  where  another  mill 
will  be  constructed. 

The  Euterpe  Mining  Co.  has  com- 
pleted the  sinking  of  its  second  shaft, 
on  its  lease  north  of  Hoekerville,  Okla., 
across  the  state  line  in  Kansas.  The 
shaft  is  500  ft.  south  of  the  mill  shaft, 
and  will  be  connected  with  it  by  aerial 
tram,  similar  to  the  one  used  success- 
fully several  years  by  the  Oronogo  Mu- 
tual Mining  Co.  Buckets  with  a  ca- 
pacity of  two  and  one-half  tons  will  be 
used. 

The  St.  Joseph  mine  at  Picher  will  be 
started  again  soon  after  an  idleness  of 
several  weeks.  Repairs  are  being  made 
at  the  mill  and  considerable  drilling  is 
being  done  ahead  of  the  operations  in 
the  mine.  The  mine  has  been  a  steady 
producer  for  several  years;  about  sev- 
enteen acres  have  been  cut  out  on  one 
level. 
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Daily  Prices  of  Metals 


Copper.  N'.  Y.. 

Tin 

Lead 

Zinc 

Sept. 

Electrolytic 

99  Per  Cent 

Straits 

N.  Y.         |         St.  L. 

St.  L. 

14 

13.75 

32.00 

32.25 

5.95@6.025  5.65@5.75 

6.40@6.45 

15 

13.75 

31  875 

32.125 

6  00® 6. 10 

5.75@5.80 

6.45@6.55 

16 

13.75 

31.875 

32.125 

6.00@6.10 

5.80 

6.50@6.55 

18 

13.75 

31  875 

32.125 

6.00@6-15 

5.85@5.90 

6.55@6.60 

19 

'.3.75 

31  875 

32.125 

i  {)(:(„,,  :o 

5.85@5.975 

6.60@6.70 

20 

13.75 

32.00 

32.25 

6.10@6.25 

5.90@6.00 

6.70@6.75 

•These  prices  correspond  to  the  following  quotations  for  copper  delivered:  Sept.  14 
to  20  inc..    14c. 

The  above  quotations  are  our  appraisal  of  the  average  of  the  major  markets  based 
generally  on  sales  as  made  and  reported  by  producers  and  agencies,  and  represent  to 
the  best  of  our  judgment  the  prevailing  values  of  the  metals  for  deliveries  constituting/ 
the  major  markets,  reduced  to  the  basis  of  New  York  cash,  except  where  St.  Louis' 
is  the  normal  basing  point,  or  as  otherwise  noted.  All  prices  are  in  cents  per  pound. 
Copper  is  commonly  sold  "delivered."  which  means  that  the  seller  pays  the  freight  from 
the  refinery  to  the  buyer's  destination. 

Quotations  for  copper  are  for  ordinary  forms  of  wire  bars,  Ingot  bars  and  cakes. 
For  ingots  an  extra  of  0.05c.  per  lb.  is  charged  and  there  are  other  extras  for  other 
shapes.     Cathodes  are  sold  at  a  discount  of  0.125c.  per  lb. 

Quotations  for  zinc  are  for  ordinary  Prime  Western  brands.  Tin  Is  quoted  on  the 
basis  of  spot  American  tin,  99  per  cent  grade,  and  spot  Straits  tin.  Quotations  for  lead 
reflect  prices  obtained  for  common  lead,  and  do  not  include  grades  on  which  a  premium 
Is  asked. 


London 


Copper 

Zino 

Sept. 

Standard 

Electro- 
lytic 

Spot 

3  M 

Spot 

3M 

Spot 

3M 

Spot 

3M 

14 
15 
18 
19 

20 

63| 
63* 
62} 
62| 
62| 

63f 
63* 
63 1 
63* 

63J 

711 

71* 
71* 

7i : 
7i; 

159* 

159J 

159 

158! 

159 

160* 
160* 
160| 
159J 
160i 

24 
24J 

24* 
24 
23£ 

23| 
23| 
23* 
23| 
23* 

311 
31! 
31|  . 
31! 
31| 

301 

30| 
301 
30J 
31 

The  above  table  gives  the  closing  quotations  on  the  London  Metal  Exchange, 
prices  in  pounds  sterling  per  ton  of  2,240  lb. 


Silver  and  Sterling  Exchange 


Sterling 
Exchange 
"Checka" 

8ilver 

Sterling 
Exchange 
"Cheoka" 

Silver 

Sept. 

New  York 

Domestio 

Origin 

New  York 
Foreign 
Origin 

London 

Sept. 

New  York 

Domestio 

Origin 

New  York 
Foreign 
Origin 

London 

14 
15 
16 

4.41* 
4.42 

4.43 

99* 
99* 
99* 

68J 

69 

69} 

35* 
35* 
35t 

18 
19 
20 

4.41 

4.41* 

4.42J 

99* 
99* 
99* 

69* 
69| 
69| 

35* 
35* 
35* 

New  York  quotations  are  as  reported  by  Handy  &  Harman  and  are  In  cents  per 
troy  ounca  of  bar  silver,  999  fine.  London  quotations  are  in  pence  per  troy  ounce  of 
sterling  silver,  925  fine.  Sterling  quotations  represent  the  demand  market  in  the  fore- 
noon.    Cables  command  one-quarter  of  a  cent  premium. 


Metal  Markets 

N,«   Y..rk,  Sept.  20.  1922 

PrlcM  have  in  general  shown 
•.amine  tendency  during  the  la 
largely  because  "f  the  imminence  of  the 
:.iir,  which  is  expected  to  take 
•  it Inn  a  flay  or  two.  Coppi  r, 
however,  is  not  affected  thereby,  and  the 
rise  in  the  prici  01  load  and  zinc  is  duo 
more  to  ipHaS  than  DC 

an  Increased  tariff.    It  is  Interesting  to 
that   the  price  of  white  arsenic 
i  t.  rapidly  to  Ic.  pax  n>..  though 

the   pr  8   on   this  article   has 

enied  and  it  i  sued  on 

I  list. 


Copper 

Practically  all  producers  continue  to 

quote     14c.     delivered,     though     the 

domestic  market  has  boon  quiet   for  the 

last    wick,  particularly  on   Monday  and 

.  when  the  violent  decline  in  the 

stock  market  probably  had  some  effect. 

iers   arc    trying    to   convey   the 

impression  that   this  is  B  fictitious  price 

and  thai  copper  is  obtainable  at 

fir  as  we  are  advised   this  price 

only   obtains    where   consumers    are    lit- 

to  refineries,  and  even  then 

is  not  general.     It  is  doubtful  If  a  pound 

of  copper  ha    bei  i I  during  the  week 

refinery,   axcopl    for  delivery   far  in    the 


future.  The  price  might  be  shaded  1c. 
on  business  extending  into  the  new  year. 
Export  orders,  although  not  large, 
have  been  keeping  up  remarkably  well 
considering  the  unsettled  European  sit- 
uation. Practically  all  orders  have  come 
from  England,  France,  Italy,  and  Scan- 
dinavia. The  prices  obtained  have 
netted  producers  slightly  more  than  has 
been  obtained  for  domestic  business. 

Lead 

On  Thursday,  Sept.  14,  the  American 
Smelting  &  Refining  Co.  increased  its 
official  contract  price  of  lead  from  5.90 
to  6c,  New  York,  and  on  Tuesday,  Sept. 
19,  made  a  further  advance  to  6.10c. 

Supplies  of  lead  have  again  become 
very  scarce,  with  many  producers  off 
the  market.  Those  who  are  not  regular 
customers  of  the  producers  would 
probably  have  considerable  difficulty  in 
securing  lead  even  at  the  high  end  of 
the  range  which  we  quote.  Consumptive 
demand  has  been  fed  in  recent  months 
in  part  from  stocks,  and  now  that  these- 
are  down  to  normal  the  price  is  bound 
to  react  to  such  a  figure  as  to  bring 
in  additional  production.  This  is  al- 
ready imminent.  At  least  three  com- 
panies are  planning  much  larger  out- 
puts in  the  next  two  or  three  months, 
and  the  new  tariff  may  also  result  in  the 
admission  of  more  Mexican  lead  than 
has  heretofore  been  the  case,  since  a 
flat  rate  of  2Jc.  has  been  levied  on  bul- 
lion and  ljc.  on  the  lead  in  ores,  in  dis- 
tinction to  the  25  per  cent  ad  valorem 
rate  heretofore  ruling.  Consumption 
may  also  fall  off  late  in  the  fall  when 
the  automobile  storage-battery  manu- 
facturers are  not  likely  to  be  so  active, 
and  the  cable  and  paint  business  may 
fall  away  somewhat.  Increased  busi- 
ness in  storage  batteries  for  railway 
lighting  may  have  an  opposite  effect. 

In  short,  although  there  is  every  in- 
dication that  lead  prices  will  be  very 
firm  during  the  coming  months,  and' 
may  advance  somewhat  further  in  the 
immediate  future,  a  runaway  market  is 
not  to  be  expected. 

Zinc 

The  market  has  been  strong  and  ac- 
tive. Prices  have  risen  every  day  dur- 
ing the  week,  and  the  advance  shows  no 
indication  of  slopping.  Seven-cent  zinc 
in  the  near  future  is  freely  predicted  in 

the  market.  Although  several  factors 
such  as  labor  shortage,  fuel  scarcity, 
and  inadequate  transportation  facilities 
an  keeping  production  from  increasing. 
a  further  advance  in  sine  prices  will  in 
production  from  some  inactive 
districts  in  Colorado  and  elsewhere.  It 
i^-  noteworthy  that  zinc  for  future  de- 
livery is  selling  at  considerable  i 
lions    from    the   spot    and    prompt    price. 

One  producer  was  willing  to  sell  spot 
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today  for  6.70c,  but  would  have  taken 
6.55c.  for  December-January  shipment. 
High-grade  zinc  has  also  increased  in 
price  and  is  now  selling  for  7.5c.  per  lb. 
in  excellent  volume.  The  New  York 
price  on  Prime  Western  remains  at  35c. 
per  100  lb.  above  the  St.  Louis  quota- 
tion. 

Tin 

The  tin  market  has  been  fairly  active 
at  unchanged  prices.  Warehouse  stocks 
have  decreased  markedly  during  the 
month.  Very  slight  premiums  are 
asked  for  delivery  three  months  in  the 
future. 

Arrivals  of  tin,  in  long  tons:  Sept. 
13th,  China,  10;  Straits,  35;  14th,  Liver- 
pool, 25;  18th,  Straits,  575;  China,  100. 

Gold 
Gold  in  London:  Sept.  14th,  93s.  6d.; 
15th,  93s.  Id.;  18th,  93s.  4d.;  19th,  93s. 
4d.;  20th,  93s.  2d. 

Foreign  Exchange 
On    Tuesday,    Sept.    19,   francs    were 
7.6075c;    lire,    4.20c;    marks,    0.0675c; 
and  Canadian  dollars,  3*2   per  cent  dis- 
count. 

Silver 
Silver  has  improved  slightly  in  price 
on  buying  by  China,  which  is  reported 
to  be  on  bear  covering  account.  The  im- 
provement in  sterling  exchange  has  also 
added  to  the  firmness  in  New  York.  The 
market  closes  steady. 

Mexican  Dollars.  Sept.  14th,  522; 
Sept.  15th,  523;  Sept.  16th,  53J;  Sept. 
18th,  521;  Sept.  19th,  534;  Sept.  20th, 
533c 

Other  Melals 

Quotations  cover  large  wholesale  lots  unless 
otherwise  specified. 

Aluminum — Contract  prices  by  prin- 
cipal interest:  99  per  cent,  20.1c  per 
lb.;  98@99,  19.1c;  94@98,  18c.  Odd 
lots  for  spot  delivery,  98@99  per  cent, 
have    been    selling    as    low    as    17.75c 

Antimony  —  Chinese  and  Japanese 
brands,  7c  W.C.C.,  7.25@7.50c  Cook- 
son's  "C"  grade,  9c  Market  firm  but 
not  very  active  owing  to  lack  of  offer- 
ings from  China. 

Bismuth — $2.20  per  lb. 

Cadmium — Quiet  at  $1.15  per  lb. 

Iridium— $275@$300.     Nominal. 

Nickel — Standard  market,  ingot  and 
shot,  36c.;  electrolytic,  39c.  Outside 
market,  32@34c.  per  lb. 

Palladium — $55  per  oz. 

Platinum — $118  per  oz.     Strong. 

Quicksilver— $67  per  75-lb.  flask. 
Market  good.  San  Francisco  wires 
$63.70. 

Selenium— $1.80@$1.90  per  lb. 

Tellurium — $1.75  per  lb. 

The  prices  of  Cobalt,  Magnesium, 
Molybdenum,  Monel  Metal,  Osmium, 
Rhodium,  Thallium,  and  Tungsten  are 
unchanged  from  prices  given  Sept.  2. 

Metallic  Ores 

Chrome  Ore — Indian  chrome  ore, 
$18  per  ton,  c.i.f.  Atlantic  ports.  Rho- 
desian  and  New  Caledonian,  $23  and 
$25  per  ton.     Market  quiet. 

Manganese  Ore — 29c  per  long  ton 
unit,  seaport. 


Molybdenum  Ore — 50@55c.  per  lb.  of 
MoS,  for  85  per  cent  MoS„  concentrates. 

Tungsten  Ore — Chinese  ore,  $6  per 
long  ton  unit  of  WO^.  Scheelite  reported 
at  $6.25@$6.50.    Wolframite,  $6@$6.25. 

Iron  Ore,  Magnetite,  Tantalum, 
Titanium,  Uranium,  Vanadium,  and 
Zircon  ore  are  unchanged  from  the 
quotations  published  Sept.  2. 

Zinc  and  Lead  Ore  Markets 

Joplin,  Mo.,  Sept.  16 — Zinc  blende, 
per  ton,  high,  $40;  basis  60  per  cent 
zinc,  premium,  $39@$40;  Prime  West- 
ern, $37@$38.50;  fines  and  slimes, 
$37(S>$35;  average  settling  price,  all 
grades  of  blende,  $37.62;  calamine, 
basis  40  per  cent  zinc,  $20@$21;  aver- 
age, $20.69. 

Lead,  high,  $84.70;  basis  80  per  cent 
lead,  $82@$82.50;  average  settling 
price,  all  grades  of  lead,  $80.43  per  ton. 

In  an  endeavor  to  purchase  enough 
ere  to  give  preference  in  shipments, 
buyers  bid  up  prices  $2  to  $3  per  ton, 
but  the  purchase  was  only  9,300  tons, 
sellers  asking  the  higher  basis  offering 
from  some  buyers  declining  to  buy. 

A  basis  of  $82  is  known  to  have  been 
offered  for  lead,  and  information  quite 
reliable  reports  an  $82.50  basis.  The 
purchase  of  zinc  was  an  increase  of 
940  tons,  with  one  agency  out  of  the 
market  for  the   second   week. 

Rain  last  Sunday  and  cooler  weather 
are  assisting  production,  some  mines 
depending  upon  surface  water  having 
consumed  the  supply. 

Platteville,  Wis.,  Sept.  17.— Blende, 
basis  60  per  cent  zinc,  $40  per  ton. 
Lead,  basis  80  per  cent  lead,  $81  per 
ton.  Shipments  for  the  week:  Blende, 
336;  lead,  80  tons.  Shipments  for  the 
year:  Blende,  14,077;  lead,  1,284  tons. 
Shipped  during  the  week  to  separating 
plants,  540  tons  blende. 

Non-Metallic  Minerals 

Feldspar — No.  1  pottery,  $7@$7.50 
per  gross  ton,  f.o.b.  North  Carolina 
points.     Market  fair. 

Magnesite — $15  per  ton  for  crude, 
$35@$37.50  for  calcined  magnesite, 
f.o.b.  California  points.  Northwest 
American  magnesite  industry  has  been 
shut  down  for  the  last  year. 

Talc— 200  mesh,  $15;  300  mesh, 
$18.50  per  ton,  f.o.b.  California  points. 

Asbestos,  Barytes,  Bauxite,  Borax, 
Chalk,  China  Clay,  Emery,  Fluorspar, 
Fuller's  Earth,  Graphite,  Gypsum, 
Limestone,  Mica,  Monazite,  Phosphate, 
Pumice,  Pyrites,  Silica,  and  Sulphur 
are  unchanged  from  the  prices  pub- 
lished Sept.  2. 

Mineral  Products 

Arsenious  Oxide  (white  arsenic) — 
firm  at  9c  per  lb. 

Copper  Sulphate — Large  crystals, 
5.85c  per  lb.;  small,  5.75c. 

Sodium  Nitrate — $2.25@$2.65  per  100 
lb.,  ex  vessel  Atlantio  ports. 

Potassium  Sulphate  and  Sodium  Sul- 
phate are  unchanged  from  quotations 
of  Sept.  2. 


Ferro -Alloys 

Ferromanganese —  Domestic,  78@82' 
per  cent,  $69@$72  per  gross  ton,  f.o.b., 
furnace.  Spiegeleisen,  19@21  per  cent,. 
$39,  f.o.b.  furnace;  16@19  per  cent,  $38. 

Ferrosilicon — 50  per  cent,  $58@$60 
per  gross  ton,  f.o.b.  works. 

Ferrotungsten — Domestic,  70@80  per 
cent  W,  65@70c.  per  lb.  of  contained  W, 
f.o.b.  works. 

Ferrocerium,  Ferrochrome,  Ferro- 
molybdenum,  Ferrotitanium,  Ferro- 
uranium,  and  Ferrovanadium  are  un- 
changed from  the  prices  published. 
Sept.  2. 

Metal  Products 

Copper  Sheets — New  York  base, 
21.50c.  per  lb.;  wire,  15.50@15.75c  net. 

Nickel  Silver— 29c  per  lb.,  for  18 
per  cent  nickel    Grade   "A"   sheets. 

Yellow  Metal — Dimension  sheets, 
19.25c;  rods,  16.25c  per  lb. 

Zinc  Sheets — Base  price,  $8  per  100' 
lb.,  f.o.b.  Illinois  points,  with  discounts 
for  cash  and  quantity. 

Lead  Sheets — Full  lead  sheets,  8.75c; 
cut  lead  sheets,  9c  in  quantity,  mill  lots. 

Refractories 

Chrome  Brick — $50  per  net  ton,  f.o.b.. 
shipping  point. 

Firebrick — First  quality,  9-in.  shapes, 
$35@$40  per  1,000,  Pennsylvania,  Ohio, 
Illinois,  and  Kentucky. 

Magnesite  Brick — 9-in.  straights,  $60 
per  net  ton,  f.o.b.  works. 

Silica  Brick — 9-in.,  per  1,000,  $45@ 
$53,  f.o.b.  shipping  points. 

Bauxite  Brick,  Chrome  Cement,  Mag- 
nesite Cement,  and  Zirkite  are  un- 
changed from  the  prices  appearing  in 
the  issue  of  Sept.  2. 

The  Iron  Trade 
Pittsburgh,  Sept.  19,  1922 

The  steel  industry  has  now  worked  up 
to  an  operation  of  about  60  per  cent  of" 
capacity,  having  got  down  to  a  50  per 
cent  rate  at  the  end  of  August.  The- 
outstanding  feature  of  the  steel  market 
situation  is  the  light  turnover  for  late 
deliveries,  say  December  or  the  first 
quarter  of  the  new  year.  The  interest 
of  buyers  is  almost  entirely  in  early  de- 
liveries, for  which  premiums  of  ap- 
proximately $3  to  $5  a  ton  are  being 
paid. 

Steel  prices  are  inactive.  Galvanized 
sheets  are  stiffer,  tending  to  command 
an  additional  spread  over  black  sheets. 
All  independent  wire  mills  are  now  at 
$2.75  for  nails,  the  Steel  Corporation 
remaining  at  $2.60.  Shipment  in  a 
fortnight  readily  commands  the  $2.75 
price. 

Pig  Iron — Dover  furnace  is  scheduled 
for  resumption,  otherwise  merchant 
furnace  operations  have  little  promise 
of  increase.  The  market  is  stagnant, 
at  about  $34  for  bessemer,  $30  for 
basic,  and  $35@$36  for  foundry,  Valley 
basis. 

Connellsville  Coke — The  market  has 
been  $11@$11.50  for  furnace  and  $12.50 
@$13  for  foundry,  but  car  shortages 
may  effect  an  advance. 
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Current  Influences  on  Copper 

Mining  Companies  Raising  Wages — Tariff   Likely  to  Affect  the  Red  Metal — 

Export  Business  Good 

By  Felix  Edgar  Wormser 

Assistant  ESditor,   Engineering  find  Mining  Journal-Press 


AN  OUTSTANDING  development  in  the  copper  situ- 
l\  ation  is  the  disposition  shown  by  many  of  the  leading 
X  A.  copper-mining  companies  to  increase  the  wages  of 
their  employees.  This  movement  began  in  Utah,  spread  to 
the  Southwest  and  northern  Michigan,  and  bids  fair  to  take 
in  all  the  copper-producing  districts  of  the  United  States 
before  long.  Wages  have  not  been  raised  because  of  any 
altruistic  motive,  but  as  a  direct  answer  to  the  shortage  of 
labor,  which,  so  far  as  the  domestic  non-ferrous  metal- 
mining  industries  are  concerned,  threatened  and  still 
threatens  to  reach  serious  proportions.  Fourteen-cent  cop- 
per is  surely  no  inducement  under  present  commodity  price 
levels  to  make  an  advance  in  labor's  wage.  Now  that  the 
ball  has  been  started  rolling  it  will  be  even  more  difficult  to 
make  both  ends  meet  in  the  copper-mining  industry.  One 
of  the  consequences  of  the  long  period  of  curtailed  or  en- 
tirely abandoned  operations  is  now  being  reaped.  Labor 
has  been  driven  to  other  pursuits  and  is  proving  hard  to 
attract  back  to  the  copper-mining  camps.  Restrictive  im- 
migration laws  are  another  factor. 

Although  lead  and  zinc  have  lately  been  enjoying  a 
boom,  copper  has  not  shared  in  the  general  advance.  Both 
lead  and  zinc  surplus  stocks  are  a  thing  of  the  past;  cop- 
per supplies  have  been  reduced  greatly,  but  a  shortage  of 
copper  is  not  nearly  so  imminent  as  one  in  lead  or  zinc. 
There  is  much  latent  production  in  the  copper  industry  that 
would  quickly  appear  were  the  price  of  copper  to  advance 
proportionately  to  that  of  the  other  metals  mentioned. 

Monthly  Production  Figures  Easily  Estimated 

The  attitude  of  many  of  the  copper  producers  to  withhold 
publication  of  monthly  production  statistics  has  not  inter- 
fered much  with  a  knowledge  of  current  output.  Estimate.? 
that  will  serve  all  practical  purposes  are  easily  made  with 
the  aid  of  such  local  reports  as  emanate  from  the  various 
copper-mining  districts  of  the  country.  Some  criticism  of 
the  action  of  the  producers  has  been  voiced  here  and 
abroad,  and  reports  have  found  their  way  into  print  to 
the  effect  that  Anaconda,  the  "porphyries"  and  Phelps 
Dodge  were  the  ring-leaders  in  the  movement.  In  jus- 
tice to  Anaconda  and  Phelps  Dodge  it  is  only  fair  to 
state  that  the  i  orrent  production  of  both  of  these  com- 
panies is  still  being  made  public  and  is  listed  in  these  pages 
when  issued.  As  illustrating  to  what  lengths  producers 
have  gone  in  this  movement,  it  is  noticeable  that  the  Cerro 
de  Pasco  Copper  Corporation  has  stopped  issuing  its  valu- 
able production  figures.  The  purpose  of  the  management  in 
this  attitude  is  difficult  to  fathom,  as  all  the  copper  which 
that  company  and  Backus  y  Johnston  produce  in  Peru  is 
shipped  to  the  United  State  !   and   its  .him. nut 

can  be  quickly  determin.  cords  of  im- 

ports of  the  Bureau  of  Foreign  and  Domestic  Comni 
One  British  editor  remarks  that  the  withholding  of  produc- 
tion figures  must  indicate  that  thi  ■  ik.h  of 
copper  is  poor  an  exaggeration  —  but  it  p. .mis  out  one  of 
the  unexpected  results  of  the  present  feeling  ■  I  n  •  copper 
producers  about  statistical  matters. 

.rrent  monthly  output  of  smelter  copper  from   mil 
the  United  States  and  Alaska  is  estimated  to  be  86,600,000 


lb.,  compared  with  23,500,000  lb.  a  year  ago  and  a  peak 
monthly  production  of  160,000,000  lb.  in  1916.  Imports  of 
copper  from  Mexico,  South  America,  and  elsewhere  fluc- 
tuate greatly  from  month  to  month,  but  have  amounted  to 
30,000,000  to  50,000,000  lb.  in  recent  months.  A  large  pro- 
portion of  the  metal  coming  into  the  United  States  during 
the  last  two  months  has  consisted  of  refined  material.  Ex- 
port business  in  copper — the  barometer  of  the  industry — has 
been  fair,  considering  the  chaotic  conditions  abroad.  Ac- 
cording to  the  records  of  the  Department  of  Commerce,  ex- 
ports of  copper  and  copper  manufactures  averaged  60,800,000 
lb.  monthly  for  the  twelve  months  which  ended  with  June, 
1922.  Imports  for  the  same  period  were  23,000,000  lb. 
monthly.  Germany  was  by  far  the  largest  customer,  with 
a  consumption  of  230,000,000  lb.  in  the  year  to  its  credit,  or 
more  than  twice  as  much  as  France,  which  ranked  second. 
Of  late  German  purchases  of  copper  have  declined,  which  is 
not  a  healthful  augury  of  export  trade  conditions,  although 
British  and  French  purchases  have  been  encouraging. 

If  any  industry  is  likely  to  be  hurt  indirectly  by  the  im- 
pending high  tariff  it  is  the  copper  industry,  regardless  of 
the  fact  that  no  tariff  has  been  placed  on  copper  in  raw 
forms.  A  large  potential  demand  for  copper  exists  abroad, 
but  will  be  difficult  to  foster,  as  payment  for  foreign  pur 
chases  of  copper  cannot  be  made  easily  to  this  country.  Th  • 
United  States  in  its  present  temper  will  have  no  European 
goods  in  exchange  for  its  copper  or  cotton,  and  payment 
in  gold  is  out  of  the  question.  The  American  copper  indus- 
try is  able  to  meet  competition  in  any  of  the  world  market- , 
yet  it  may  become  an  innocent  victim  of  the  present  tariff 
muddle.  Germany  is  reported  to  be  contemplating  placing 
a  tariff  on  copper  in  retaliation  for  the  American  tariff  on 
aluminum. 

American  Copper  Competes  Abroad 

Abroad,  American  copper  finds  Australian  and  African 
metal  the  most  important  competitors.  The  gigantic  minim; 
operations  of  the  Katanga  company  in  Africa  are  yielding 
an  output  of  close  to  9,000,000  lb.  per  month  at  a  low  cost, 
but  high  transportation  charges  to  the  European  market 
prevent  a  full  realization  of  the  benefits  of  cheap  mining 
and  smelting.  Australian  copper  producers  are  still  ham- 
pered by  labor  troubles,  which  seeminglj  have  no  end  on 
that  continent. 

The  position  of  copper  is  much  better  than  it  was  a  year 

ago,  with  domestic  sales  over   100,000,000  lb.  per  month  an  I 

irts  fair.    At  l-lc,  the  low-cost   producers  are  at  least 

able  to  break  even  or  show  a  slight  profit,  especially  when 
they  are  fortunate  enough  to  have  a  high  silver  recovery. 
Undoubtedly  it  would  have  been  better,  in  resuming  open 
tions,  if  only  the  low-cost  producers  had  started  mining  last 
Spring,  but  in  talking  of  the  Welfare  "f  the  entire  copper- 
mining  Industry  it    is  well  t < •  remember  thai   there  are  s.. 

many  competing  units  in  the  b.il.it  of  steering  independent 
courses,  that  the  benefit  of  the  whole  group  is  seldom 
placed  above  that  of  an  individual  mining  company.  Never- 
theless, production  has  not  jumped  go  quickly  as  it  was  first 
thought  it  would,  anil  the  serimi  difficulty  which  the  copper 
Companies  are  having  in  procuring  an  adequate  supply  of 
CI  mpetent   labor  will  no  doubt   prevent   over  -production,  with 

equent  prici 
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Utah  Copper  Co.  Reports  Profit 

Effective  April  1,  1921,  the  mines  and  properties  of  Utah 
Copper  Co.  were  closed  down  and  the  production  of  copper 
was  entirely  suspended.  Active  production  was  resumed 
early  in  April  of  this  year,  and  a  statement  of  operations 
for  the  quarterly  period  ended  June  30,  1922,  follows: 

The  net  production  of  marketable  copper  after  allowing 
for  smelter  deductions  was  21,332,691  lb.  The  total  quantity 
of  ore  milled  during  the  quarter  was  1,144,479  dry  tons. 
The  average  grade  of  the  ore  was  1.22  per  cent  copper,  and 
the  average  recovery,  based  on  shipments  of  concentrates 
to  smelter,  was  79.51  per  cent. 

The  average  cost  per  net  pound  of  copper  produced  from 
concentrates  was  11.5c.  This  cost  includes  all  fixed  and 
general  charges,  but  excludes  federal  taxes.  The  gold  and 
silver  values  in  the  concentrates  are  equal  to  0.82c.  per 
net  pound  of  copper  produced. 

Financial  results  for  the  quarter  are  as  shown  below: 

Net  profit  from  copper  production  only    ....      $323,293.81 
Miscellaneous  income,  including  payment  for 

precious  metals    380,864.84 


Total    income    for    the   quarter 


$704,158.65 


Earnings  for  the  second  quarter  are  computed  on  the 
basis  of  13.015c.  per  lb.  for  copper.  The  quarterly  dis- 
bursement to  stockholders  on  June  30,  1922,  was  50c.  per 
share,  amounting  to  $812,245. 

The  ore  delivery  department  transported  a  total  of  1,209,- 
713  tons  of  ore,  being  an  average  of  13,294  tons  per  diem. 
The  Bingham  &  Garfield  R.R.  Co.,  operating  in  its  own 
common  carrier  capacity,  transported  a  total  of  154,823 
tons  of  freight,  or  an  average  of  1,701  tons  per  diem. 

The  litigation  in  which  the  company  was  involved  with 
Minerals  Separation  has  been  settled  out  of  court  to  the 
satisfaction  of  all  concerned,  and  the  company  is  now  a 
licensee  under  the  patents  of  Minerals  Separation  North 
American  Corporation. 

Ray  Consolidated  Copper  Co. 

Copper;  Arizona 

The  Ray  Consolidated  Copper  Co.  resumed  active  opera- 
tions in  April,  1922,  following  the  complete  suspension  of 
production  for  a  period  of  twelve  months,  and  the  usual 
report  of  operations,  being  the  forty-fourth  quarterly  report, 
covering  the  second  quarter  of  the  year  1922,  has  been 
issued.  The  gross  production  of  copper  contained  in  con- 
centrates for  this  quarter  is  as  follows: 

'  Pounds 

April     750.828 

May    2,107,335 

June    2,914,364 

Total     ' 5,772,527 

Average  monthly  production 1,924.176 

In  addition  to  copper  derived  from  eoncenti-ates,  there 
was  a  total  of  113,044  lb.  of  copper  contained  in  ore  sent 
direct  to  the  smelter.  This,  combined  with  the  net  smelter 
returns  of  copper  contained  in  the  concentrates,  brings  the 
total  net  production  from  both  sources  for  the  quarter  up 
to  5,624,243  lb.  Milling  operations  started  on  April  10, 
and  during  the  quarter  there  were  milled  245,650  tons, 
averaging  1.60  per  cent  copper,  an  average  daily  tonnage 
for  the  actual  operating  days  of  2,996  tons.  The  mill 
recovery  for  the  quarter  was  73.43  per  cent  of  the  total 
copper  contained  in  the  ore  fed.  The  milling  cost  fai- 
th? quarter,  including  all  fixed  and  general  expenses,  was 
$1.38  per  ton.  The  average  mining  cost  of  the  ore  milled 
for  the  quarter,  including  all  regular  overhead  costs,  was 


$1.55  per  ton,  which  includes  the  usual  charge  of  15c.  per 
ton  for  the  retirement  of  prepaid  mine  development  ex- 
pense. Of  this  total,  2.7c.  was  the  cost  of  coarse  crushing 
and  loading,  leaving  a  net  mining  cost  of  $1.52  per  ton. 

The  average  cost  per  pound  of  net  copper  produced  for 
the  quarter  was  18.03c.  This  figure  includes  the  customary 
fixed  and  general  expenses,  other  than  federal  income  taxes, 
and  also  takes  into  account  credit  for  the  value  of  gold  and 
silver.  In  addition  to  regular  operating  costs,  a  consider- 
able amount  of  extraordinary  expense  was  incurred  in  con- 
nection with  resumption  of  operations. 

The    financial    results    for    the    operating    period   of   the 

quarter  are  as  follows: 

Operating  loss    $312,069.22 

Miscellaneous  income  and  gold  and  silver 64,201.99 

Decrease  in  surplus  for  the  quarter $247,867.23 

The  average  carrying  price  of  copper  for  the  quarter 
was  13.026c. 

Chino  Copper  Co. 

Copper,  New   Mexico 

A  report  of  the  operations  of  the  Chino  Copper  Co.  for 
the  second  quarter  of  the  calendar  and  fiscal  year  ending 
June  30,  1922,  states  that  following  a  complete  shutdown 
of  the  mines  and  properties  for  a  period  of  twelve  months, 
operations  were  resumed  at  the  mill  at  Hurley  on  April 
7,  with  one  section  and  a  portion  of  the  regrinding  section. 
The  second  section  was  placed  in  operation  on  May  7,  and 
the  third  section  on  June  6,  there  being  in  operation  at  the 
close  of  the  quarter  three  sections  and  the  necessary  por- 
tion of  the  regrinding  section.  At  the  mines  the  first  shovel 
was  placed  in  operation  on  April  10,  and  by  April  19  two 
more  were  placed  in  operation.  Additional  shovels  were 
manned  in  May  and  June,  and  by  June  30  six  shovels  were 
working.  The  gross  production  of  copper  contained  in  con- 
centrates from  mill  operations,  as  also  the  net  copper 
produced  for  this  quarter,  after  smelter  deductions,  is 
shown  in  the  following  tabulation: 

Pounds        Pounds 
Gross  Net 

April   1,180,016      1,140,979 

Ma3      1,730,484      1,670,684 

June     3,987,530     3,840,511 

Totals 6,898,030      6,652,174 

Average  monthly  production    2,299,343      2,217,391 

The  total  amount  of  dry  ore  treated  by  the  mill  for  the 
eighty-six  days  operated  during  this  quarter  was  325,109 
tons,  or  an  average  of  3,780  tons  per  operating  day,  the  aver- 
age content  being  1.55  per  cent  copper.  A  total  of  13,568  dry 
tons  of  concentrates  as  produced,  averaging  24.51  per  cent 
copper,  equivalent  to  a  recovery  of  21.22  lb.  per  dry  ton  of 
ore  treated. 

The  cost  per  pound  of  net  copper  produced  from  mill 
operations  was  13.70c.  This  cost  includes  the  regular 
charges  for  all  items  of  fixed  and  general  expense,  except 
federal  taxes,  and  the  usual  credit  for  precious  metal  values. 
Following  are  the  financial  results  of  the  company's  opera- 
tions for  the  period  under  consideration,  based  upon  an 
average  price  of  13.06c.  per  lb.  for  copper: 

Operating    loss     $43,222.01 

Shutdown  and  other  non-operating  expenses 129,389.12 

$172,611.13 
Miscellaneous   income,    including  precious  metals 46,480.16 

Decrease  in  surplus  account    $126,130.97 

The  major  part  of  the  quarter's  deficit  is  due  to  shutdown 
costs  and  other  charges,  rather  than  to  operating  loss. 
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INDUSTRIAL  NOTES 


Grand  Central  Palace  Reclaims 
Chemical  Show 

Exhibitors  Number  Almost  Four  Hun- 
dred  Technical     Sessions     Include 

Variety     of     Papers  —  Moving 

Pictures    Draw    Good 

Attendance 

WHILE  many  of  the  exhibits 
shown  at  the  Eighth  National 
Exposition  of  the  Chemical  Industries 
during  the  week  of  Sept.  11  were  a 
repetition  of  those  displayed  in  past 
years,  a  number  of  recent  applications 
of  the  older  machines,  as  well  as  sev- 
eral new  products,  were  in  evidence. 

The  booths  which  were  taken  by 
about  400  exhibitors  occupied  four 
floors  of  the  Grand  Central  Palace, 
whereas  last  year  the  exhibition  was 
staged  at  the  Eighth  Coast  Armory. 
The  mechanical  sessions  were  held  on 
the  fourth  floor,  where  also  were  shown 
the  moving  pictures.  Throughout  the 
entire  week  the  attendance  was  ex- 
cellent. 

The  papers  presented  included  a 
miscellany  of  topics,  ranging  from  the 
attitude  of  the  Anti-Saloon  League 
toward  industrial  alcohol  to  synthetic 
perfumes  and  including  the  mechanics 
of  motion-picture  apparatus  and  prin- 
ciples of  radiotelephony.  A  full  report 
of  the  technical  meetings  and  exhibits 
will  be  presented  in  the  Sept.  27,  or 
report  issue,  of  Chemical  and  Metallur- 
gical Engineering. 

The  moving  pictures  claimed  consid- 
erable attention  from  the  mining  men 
present,  although  many  of  the  views 
shown  have  already  been  exhibited  at 
meetings  of  the  A.I.M.E.  and  else- 
where. The  activities  of  the  Bureau 
of  Mines  in  conjunction  with  different 
manufacturers  in  motion-picture  work 
are  particularly  commendable,  although 
there  were  a  number  of  those  prepared 
by  various  private  companies  that  were 
favorably  commented  upon.  Among 
the  pictures  shown  were  "The  Story  of 
Sulphur,"  "Dust  Explosions,"  "The 
Story  of  Asbestos,"  "Nickel  and  Cop- 
per Mining,"  "Smelting  and  Refining," 
"Recovering  Values  from  Fume  and 
Smoke,"  "Prospecting  for  Gold  in 
Northern  Ontario,"  "Assaying  in  North- 
ern Ontario,"  "Mexican  Petroleum," 
and  "Inspiration:  One  of  the  World's 
Great  Copper  Mines." 

It  is  impossible  in  the  space  available 
to  detail  the  various  exhibits  shown, 
but  a  number  of  those  interesting  to 
the  mining  fraternity  will  be  mentioned 
briefly,  although  others  were  equally 
attractive: 

Anaconda  Copper  Mining  Co.,  New 
York  City. — This  company  occupied 
one  of  the  largest  booths  together 
with  American  Brass  Co.,  Waterbury, 
Conn.;  International  Smelting  Co., 
Perth   Amboy,    N.   J.;    Raritan    Copper 


Works,  Perth  Amboy;  and  United  Met- 
als  Selling   Co.,  New   York  City.     The 

exhibits  shown  could  well  be  labelled 
"From  Ore  to  Finished  Product,"  for 
ore,  chemicals,  and  completed  articles 
were  placed  in  an  attractive  display. 
Probably  the  most  novel  of  the  last 
mentioned  and  the  one  which  drew  the 
most  attention  was  the  copper  shingle 
exhibit. 

Allis-Chalmers  Manufacturing  Co., 
Milwaukee,  Wis.,  displayed  centrifugal 
and  vacuum  pumps,  motors,  and 
crushers. 

American  Cyanamid  Co.,  New  York 
City,  showed  an  attractive  cabinet  dis- 
play of  chemicals  made  from  air,  includ- 
ing their  well-established  "Aero  Brand" 
of  cyanide. 

American  Smelting  &  Refining  Co., 
New  York  City,  as  represented  by  its 
subsidiary,  the  Baltimore  Copper  Smelt- 
ing &  Rolling  Co.,  Baltimore,  Md.,  dis- 
played a  variety  of  copper  products  and 
chemicals. 

The  exhibit  of  the  Abbe  Engineering 
Co.,  New  York  City,  included  a  number 
of  grinding  mills  for  plant  and  labora- 
tory use. 

Baker  &  Co.,  Inc.,  Newark,  N.  J.,  had 
an  excellent  exhibit  of  platinum,  silver, 
and  gold  containers  for  laboratory  and 
refinery  use. 

Coal-tar  products  constituted  the  es- 
sential part  of  the  exhibit  of  the  Bar- 
rett Co.,  New  York  City. 

Bethlehem  Foundry  &  Machinery  Co., 
controlling  the  Wedge  Mechanical  Fur- 
nace Works,  Philadelphia,  Pa.,  showed 
the  familiar  model  of  the  Wedge  roast- 
ing furnace  which  has  remained  the 
standard  roaster  of  concentrates  for 
reverberatory  furnaces. 

The    Bristol    Co.,    Waterbury,    Conn., 

showed  a  very  complete  line  of  electrical 
temperature  and  pressure-control  in- 
struments. 

British  America  Nickel  Co.,  New 
York  City,  showed  electrolytic  nickel, 
specimens  of  ore  and  a  number  of  nickel 
articles  produced  by  a  special  method 
of  electrolytic  deposition. 

An  unusual  and  attractive  booth  was 
that  of  the  Cleveland-Cliffs  Iron  Co., 
Cleveland,  Ohio,  consisting  of  silver 
birch  logs  which  formed  the  back- 
ground, railings,  and  entrance  of  the 
exhibit.  This  company  makes  excellent 
flotation  oils,  which  are  in  considerable 
demand  in  the  mining  field. 

Crane  Co.,  Chicago,  111.,  exhibited 
traps  for  boilers,  and  a  full  line  of 
valves  and  fittings. 

The  feature  of  the  Dings  Magnetic 
Separator  Co.,  Milwaukee,  Wis.,  exhibit 
was  a  large  magnetic  pulley  on  which 
were  retained  a  number  of  iron  and 
steel  tools. 

The  familiar  models  of  the  classifier, 
bowl  classifier,  thickener,  tray  thick- 
ener, and  agitator  made  by  the  Dorr 
Co.,  New  York  City,  attracted  a  great 
deal  of  attention.  This  company  has 
developed  considerable  use  for  its  equip- 
ment in  fields  other  than  mining. 


Eimer  &  Amend,  New  York  City,  dis- 
played a  complete  line  of  balances, 
microscopes,  reagents,  filter  papers,  and 
other  laboratory  appurtenances. 

The  exhibit  of  the  General  Electric 
Co.,  Schenectady,  N.  Y.,  included  elec- 
tric arc-welding  machines,  wattmeters, 
voltmeters,  and  other  laboratory  instru- 
ments. 

Hardinge  Co.,  New  York  City,  occu- 
pied a  booth  with  the  Ruggles-Coles 
Engineering  Co.  The  former  was  rep- 
resented by  the  Hardinge  mill;  the  lat- 
ter showed  a  model  of  the  familiar  Rug- 
gles-Coles drier. 

Illinois  Zinc  Co.,  New  York  City,  made 
a  special  feature  of  zinc  shingles,  in  ad- 
dition to  a  good  showing  of  other  zinc 
products. 

International  Nickel  Co.,  New  York 
City,  showed  a  number  of  articles  made 
from  nickel,  including  a  washing  ma- 
chine. Considerable  space  was  given 
to  the  featuring  of  "Monel"  metal. 

Considering  the  array  of  shingles 
which  was  noticeable  at  other  booths, 
it  was  not  surprising  to  find  asbestos 
shingles  on  display  at  the  exhibit  of 
Johns-Manville,  Inc.,  New  York  City. 
In  addition,  a  number  of  other  asbestos 
products  were  shown. 

Leeds  &  Northrup  Co.,  Philadelphia, 
Pa.,  showed  pyrometers  and  other  re- 
cording and  controlling  apparatus. 

Valves,  lubricators,  water  columns 
and  whistles  constituted  the  main  part 
of  the  exhibit  of  the  Lunkenheimer  Co., 
Cincinnati,  Ohio. 

Mine  Safety  Appliances  Co.,  Pitts- 
burgh, Pa.,  showed  a  great  variety  of 
safety  equipment,  including  mine  res- 
cue and  fire-fighting  apparatus,  gog- 
gles, and  first-aid  equipment. 

A  silent  chain  drive  in  operation  was 
the  feature  of  the  Morse  Chain  Co., 
Ithaca,  N.  Y. 

Newark  Wire  Cloth  Co.,  Newark, 
N.  J.,  exhibited  samples  of  mesh  screen- 
ing in  copper  and  other  metals. 

Acid  pumps,  centrifugal  pumps,  and 
continuous  -  filtration  machines  were 
shown  by  the  Oliver  Continuous  Filter 
Co.,  San  Francisco,  Calif. 

Philadelphia  Gear  Co.,  Philadelphia, 
Pa.,  had  a  small-sized  herringbone  gear 
in  operation  as  the  principal  attraction 
of  its  exhibit. 

Power  Specialty  Co.,  New  York  City, 
exhibited  Foster  superheaters,  oil  heat- 
ers, and  the  Foster  economizer. 

The  New  Jersey  Zinc  Co.,  New  York 
City,  showed,  by  means  of  a  model  flow 
sheet  in  which  actual  objects  repre- 
sented the  various  products,  the  devel- 
opment of  its  resources  from  the  zinc 
ores  to  the  finished  products.  Zinc  roof- 
ing and  castings  and  spun  zinc  were 
also   shown. 

Research  Corporation,  New  York 
City,  showed  a  model  of  the  Cottrell 
electrical  precipitation  apparatus  for 
removing  mineral  from  smoke  fumes  or 
dust. 

Roessler  &  Hasslacher  Chemical  Co., 
New  York  City,  exhibited  an  extensive 
line  of  chemicals. 
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Sandvik  Steel,  Inc.,  New  York  City, 
attracted  considerable  attention  with  a 
small  operating  model  of  a  steel  belt 
conveyor. 

Texas  Gulf  Sulphur  Co.,  New  York 
City,  showed  a  number  of  samples  of 
sulphur.  The  exhibit  also  included 
diagrammatic  drawings  showing  the 
Frascfa  process  by  means  of  which  the 
sulphur  is  obtained  from  the  Texas  de- 
posits of  this  company. 

W.  S.  Tyler  Co.,  Cleveland,  Ohio, 
showed  a  number  of  woven  wire  screens. 
A  "Hum-mer"  electric  screen  and  its 
"Ro-Tap"  testing  sieve  shaker  were  in 
operation. 

A  continuous  filter,  filter  press,  and 
leaves  were  shown  in  the  exhibit  of  the 
United  Filters  Corporation.  New  York 
City. 

L'.  S.  Bureau  of  Mines,  Washington, 
D.  C,  had  on  exhibition  at  its  booth 
rescue  apparatus  and  equipment,  resus- 
citating devices,  safety  lamps  and  a 
number  of  its  publications  pertaining 
to   industrial   research  and   safety. 

B.  F.  Sturtevant  Co.,  Hyde  Park, 
Mass.,  exhibited  driers  suitable  for  use 
in  the  chemical  industries.  This  com- 
pany also  makes  a  complete  line  of 
blower  and  ventilating  fans. 

Sturtevant  Mill  Co.,  Boston,  Mas*., 
showed  crushing,  grinding,  screening, 
mixing,  elevating,  and  conveying  ma- 
chinery. 

The  exhibit  of  VVestinghouse  Electric 
&  Manufacturing  Co.,  East  Pittsburgh. 
Pa.,  consisted  principally  of  electric  fur- 
naces and  safety  switches. 

Zinsser  &  Co.,  Hastings-on-Hudson, 
N.  Y.,  exhibited  an  attractive  showing 
of  dyes.  This  company  also  manufac- 
tures "Aczol,"  a  wood  preservative 
which  should  have  a  large  application 
in  the  mining  field. 

A  number  of  the  chemical  societies 
were  represented,  as  were  also  several 
periodicals  and  companies  which  publish 
technical  books. 

Kxhibits  of  metallic  and  non-metallic 
ores,  in  addition  to  those  mentioned,  in- 
cluded those  of  the  Ontario  Department 
of  Mines,  Toronto,  Ontario,  Canada,  and 
the  Southern  Railway,  System  Division 
Service,  Washington,  D.   C. 
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New  Electric  Power  Handbook 

The  Electric  Power  Club,  Kirby  Build- 
ing, Cleveland,  Ohio,  has  issued  a  new 
edition  (the  fourteenth)  of  its  handbook 
covering  substantially  all  the  standard- 
ization it  has  effected  in  the  electric- 
motors,  motor  pulleys,  generators, 
transformers,  electric  tools,  mining  and 
industrial  locomotives,  control  equip- 
ment, power  switchboards  and  switch- 
ing equipment  manufactured  in  this 
country. 

The  handbook  also  contains  defini- 
tions, symbols,  general  engineering, 
recommendations  and  other  information 
needed  by  users  and  purchasers  of  elec- 
tric-power apparatus  and  control  equip- 
ment. 

Single  copies  will  be  given,  without 
charge,  to  consulting  engineers,  archi- 
tects, electric  light  and  power  com- 
panies, rated  electrical  contractors  and 
educators — otherwise  the  charge  is  50c. 
per  copy. 


Thermit  Welding  Instructions 

A  handbook  which  will  be  of  con- 
siderable service  in  the  mine,  mill,  or 
smelter  shop  where  thermit  welding  is 
done  has  been  issued  by  the  Metal 
&  Thermit  Corporation,  120  Broadway, 
New  York  City.  This  contains  instruc- 
tions for  the  use  of  thermit  welding  in 
shops  and  outlines  the  correct  proce- 
dure that  should  be  followed.  A  number 
of  practical  "don'ts"  are  given,  together 
with  necessary  tables  and  other  valuable 
information. 


Trade  catalogs 


A  Handbook  for  Belt  Users 

Under  the  title,  "Short  Cuts  to  Power 
Transmission,"  the  Flexible  steel  Lacing 
Co.,  4,fi07  Lexington  St.,  Chicago,  III.. 
has  issued  a  convenient  manual  for  licit 
users.  In  the  preparation  of  the  text 
the  compilers  have  endeavored  to  elim- 
inate the  exhaustive  technical  f 
common  to  belting  problems.  The  moBl 
important  phases  of  practical  belting 
practices  are  incorporated  in  simplified 
form.  The  information  regarding  lac- 
ings has  been  carefully  prepared,  the 
object  being  to  simplify  old  practice! 
with  proven  modern  methods. 


The    Eerculi       Powdtt    I  0     has    an- 
nounced a  reduction  in  its  selling  price! 

of    high    explosives     arid     "R"     b 

.  affective  Sept.  18. 


Tube  Mills— Krupp  patent  tube  mills 
with  continuous  feed  and  discharge  for 
dry  grinding  all  materials  are  described 
in  circular  G  3.  Thomas  Prosser  &  Son, 
15  Gold  St.,  New  York  City,  are  the 
American  representatives. 

Ball  Mills — Fried.  Krupp  a.-g.  Gru- 
Bonwerk,  Magdeberg-Buckau,  crushing 
department,  have  issued  list  I.  12., 
which  illustrates  and  describes  Krupp 
ball  mills  for  continuous  crushing  and 
discharging.  A  table  of  dime! 
power  required  and  weights  is  included. 
Thomas  Prosser  &  Son,  15  Gold  St., 
New  York  City,  are  the  American  rcpro 
sentatives. 

Drills — Sanderson-Cyclone  Drill  Co., 
Orrville,  Ohio,  has  issued  catalog  B-4.r>, 
"Big  Blast  Hole  Drills."  This  is  a 
well-illustrated  book  of  ninety-six  pages 
which  covers  in  a  complete  manner  the 

application      of      "Cyclone"      drills      to 
quarry,     open-pit     mining,     and     heavy 

i\  at  ion.    Equipment  list  -.  opei 

tnd   cost   data   ami   other  valuable 

information    included.     The   book   is   an 

D.1      example     of     a      well   planned 

italog. 

Drills  —  General     catalog     No.      \   70| 

by  the  Sanderson-Cyclone  Drill 


Vol.  114,  No.  13 

Co.,  Orrville,  Ohio,  fully  illustrate?  and 
describes  "Cyclone"  drills  and  tools,  and 
discusses  the  several  systems  of  deep- 
hole  drilling  and  the  kinds  of  work  for 
which  they  are  best  adapted.  The  treat- 
ment of  this  issue  is  in  keeping  with 
the  high  standards  of  informative  serv- 
ice which  seems  to  be  the  aim  of  the 
Sanderson-Cyclone  company. 

Flexible  Joints — W.  H.  Dorman  &  Co., 
Ltd.,  Stafford,  England,  have  issued  a 
twenty-six- page  booklet  illustrating  and 
describing  "Flexstel"  expansible  and 
flexible  joints.  These  joints  are  of  steel 
and  other  metals,  from  J  in.  to  12  in. 
bore,  and  are  said  to  withstand  success- 
fully the  Highest  fluctuating  and  inter- 
mittent pressures  for  water,  gas,  oil. 
;;ir,  acids,  and  saturated  or  superheated 
steam. 

Rock-Crushing  Equipment — The  Aus- 
tin Manufacturing  Co.,  Chicago,  111.,  has 
issued  catalog  No.  29,  which  illustrates 
and  details  Austin  rock-crushing  equip- 
ment. Gyratory  crushers,  elevators. 
screens,  bins  and  dump  cars  are  shown, 
together  with  illustrations  of  the  ma- 
chines and  drawings  of  a  number  of 
crushing  plants. 

Pole  Heads— The  R.  D.  Nuttall  Co., 
Pittsburgh,  Pa.,  has  issued  folder  No. 
33,  which  illustrates  and  describes  the 
Nuttall  "Electricsteel"  pole  head  for  use 
on  trolley  locomotives.  A  number  of 
new  features  are  incorporated  in  this 
device.  • 

Centrifugal  Pumps  The  Allis-Chal- 
mers  Manufacturing  Co.,  Milwaukee, 
Wis.,  has  issued  leaflet  No.  2060,  en- 
titled "Solid  Bronze  Centrifugal  Mine 
Pumps/'  which  announces  the  develop- 
ment of  special  single  and  multi-stage 
bronze  pumps,  particularly  designed  to 
resist  the  acidulous  and  erosive  action 
of  mine  water. 

Pyrometers— The  Bristol  Co.,  Water 
bury,  Conn,  has  just  issued  catalog  No. 
1401,  "Bristol's  Pyrometers."  This  issue 
shows  a  complete  line  of  high-  and  low- 
resistance  pyrometers  which  operate  on 
the  thermo-electric  principle.  Both  in- 
dicating and  continuous  recorder  types 
are  shown.  Round  and  strip  charts. 
multiple  switch  attachments,  leads,  fire- 
ends,  protection  cases,  protection  wells, 
and  other  fixtures,  together  with  appli- 
cation and  installation  sketches,  are 
shown.  The  book  is  well  illustrated  with 
cuts  showing  the  instruments  and  their 
installatic.n 

Swing  Hammer  Pulverisers  The 
Jeffrey    Manufacturing   Co.,  Columbus. 

Ohio,  has  issued  catalog  No.  368, 
"Jeffrey  Swing  Hammer  Pulverizers." 
This  catalog  contains  forty  two  pages 
of  descriptive1  information,  t 
with  numerous  shop  illustrations  and 
Installation  views  showing  the  applies 

tion     of     these     pulverizers,    which     art 

im:lt  in  the  following  type-:  Type  A 
for  general  purposes;  type  B  for  break- 
ilnuii  machines  and  fine  grinding,  ami 

type  1 1  fur  line  grinding  of  limestone 
and  similar  rock. 
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Fire  Escapes  for  Mines 

THE  ARGONAUT  fire  disaster,  in  California,  has 
shocked  the  nation  by  its  loss  of  life,  yet  it  may 
be  that  the  miners,  like  the  heroes  of  Flanders 
fields,  will  not  have  died  in  vain,  if  the  terrible  example 
will  instigate  measures  to  protect  miners  from  a  like 
fate  in  the  future.  The  burning  of  the  Iroquois 
Theatre,  in  Chicago,  led  to  the  adoption  of  the  asbestos 
stage  curtain  and  the  provision  of  adequate  fire  exits; 
the  burning  of  wooden  excursion  steamers  in  New  York 
harbor  led  to  more  rigid  inspection  and  condemnation 
of  such  craft.  The  victims  of  the  Herrin  massacre 
will  not  have  died  in  vain  it  thereby  there  has  been 
awakened  in  the  breasts  of  the  American  people  the  new 
will  to  fight  for  personal  freedom.  And  if  the  Argonaut 
fire  should  be  the  end  of  the  long  list  of  fire  disasters 
in  metal  mines,  which  might  have  been  prevented,  the 
solemn  date  of  the  entombment  of  the  Amador  County 
miners  may  eventually  come  to  have  something  in  it  to 
relieve  the  sinister  recollection. 

Why  should  such  pains  be  taken  to  render  a  building 
fireproof,  and  less  for  a  mine?  Especially  why  should 
fire  escapes  be  required  by  law  for  a  forty-foot  building, 
and  none  for  a  two-thousand-foot  mine?  We  are  not 
here  referring  to  the  Argonaut.  The  circumstances  sur- 
rounding this  disaster  have  been  observed  on  the  spot 
by  our  contributing  editor,  Mr.  T.  A.  Rickard,  and  his 
articles  now  running  in  the  Journal-Press  give  an  accu- 
rate picture  as  to  what  actually  happened ;  so  in  this 
editorial  we  leave  that  out  of  the  discussion.  But  in 
general,  if  a  metal  mine  catches  fire  less  easily  than  a 
building — and  even  this  is  open  to  question — a  fire  in 
a  metal  mine  is  far  more  dangerous  and  deadly,  because 
of  the  poison  gases  liberated  by  the  burning  wood,  from 
which  there  is  often  little  chance  of  escape. 

The  efforts  of  the  Bureau  of  Mines,  which  has  spe- 
cialized on  mine  safety,  have  been  principally  in  the 
direction  of  rescue  through  the  use  of  gas  masks  and 
other  devices,  after  the  catastrophe.  These  methods 
are  valuable,  but  how  inadequate  in  the  face  of  real  dis- 
aster is  evident.  We  should  like  to  request  the  Bureau 
of  Mines  to  focus  its  attention  on  the  problem  of  fire 
escapes  in  mines,  and  once  having  worked  out  the 
solution — and  the  problem  is  evidently  capable  of  solu- 
tion— to  devote  its  energies  to  seeing  that  adequate 
measures  are  enforced  by  law. 


German  Holdings  in  South  Africa 

ONE  OF  THE  PROBLEMS  left  by  the  War  has 
been  the  disposal  of  enemy  property.  Large 
blocks  of  shares  in  the  South  African  gold- 
mining  companies  were  held  by  Germans  and  Austrians, 
usually  of  Semitic  blood.  These  enemy  holdings  during 
the  War  passed  into  the  hands  of  the  Custodian  of 
Enemy  Property,  an  official  in  the  employ  of  the  Union 
of  South  Africa.  He,  Sir  Walter  H.  Fowle,  appears 
to  be  a  discreet  and  sagacious  person.    The  total  assets 


in  his  charge  amount  to  $70,000,000,  and  they  belong  to 
about  12,000  persons.  Last  year  the  interest  account 
from  mining  dividends  was  $2,000,000.  From  one  mine 
alone,  the  New  Modderfontein,  the  Custodian  has  re- 
ceived dividends  totaling  $4,000,000.  It  appears  that 
the  Public  Trustee  in  England  had  seized  some  South 
African  mining  shares  and  had  sold  some  of  them,  and 
that  these  proceeds,  together  with  $1,000,000  in  assets, 
and  accrued  dividends,  were  handed  over  to  the  Cus- 
todian for  the  South  African  Union.  The  Public 
Trustee  sold  all  enemy  shares  in  companies  incorporated 
in  England,  and  the  Custodian  sold  the  shares  of  com- 
panies incorporated  in  South  Africa.  He  sold  them  on 
the  advice  of  his  technical  adviser,  the  Government 
Mining  Engineer,  but  he  did  not  sell  them  at  the  market 
price  necessarily;  he  offered  them  in  the  first  instance 
to  the  groups  of  companies  concerned,  and  these  com- 
panies sold  them  in  small  lots  to  their  shareholders. 
The  financing  of  these  transactions  has  been  no  easy 
matter,  because  not  many  companies  have  money  avail- 
able for  such  purchases,  so  they  go  to  the  "groups" — 
that  is,  the  big  firms  and  syndicates  that  play  so  large 
a  part  in  the  mining  finance  of  South  Africa.  The 
Custodian  holds  $40,000,000,  which  he  has  invested  in 
British  Treasury  bills  and  other  government  securities. 
In  the  Allied  countries  the  property  of  enemy  aliens  is 
confiscated  and  sold,  the  proceeds  being  paid  to  the 
Reparations  Commission,  in  accordance  with  the  Treaty 
of  Versailles.  In  South  Africa  they  are  kinder;  the 
Custodian  holds  the  enemy  property  for  thirty  years 
and  gives  the  late  enemy  a  government  certificate  that 
bears  interest  at  4  per  cent.  Thus  in  effect  the  con- 
fiscation becomes  a  compulsory  loan.  The  net  result  has 
been  to  exclude  the  German  banks  and  German  pro- 
moters from  further  participation  in  South  African 
mining,  and  by  that  much  to  diminish  the  mining  mar- 
ket, which  at  one  time  was  dominated  by  German  Jews 
and  their  associates. 


Frankness  Between  Smelter  and  Miner 

IT  IS  PLEASANT  to  note  that  the  American  Smelt- 
ing &  Refining  Co.  is  "going  vigorously  after  its 
problem  of  creating  better  will  between  miner  and 
smelter."  That  surely  is  a  "problem"  that  deserves 
"going  after."  William  Loeb,  Jr.,  a  director  of  the 
company,  is  quoted  as  having  emphasized  "the  mutuality 
of  interest  between  the  miner  and  the  company,"  par- 
ticularly in  Colorado.  This  "mutuality"  has  been 
emphasized  by  the  stern  logic  of  events,  which  has 
shown  that  unless  the  managers  for  the  smelting  com- 
pany co-operate  in  a  friendly  way  with  the  managers 
for  the  mining  companies,  there  may  be  no  ore  forth- 
coming for  the  smelters  in  Colorado.  Mr.  Loeb  says, 
with  truth,  that  "the  ability  of  the  Colorado  miner  to 
treat  at  a  profit  lower  and  lower  grades  of  ore  is  due 
as  much  to  the  smelting  company's  adapting  plants  and 
treatment  to  changing  conditions  in  lead,  copper,  and 
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zinc  ores  as  to  advances  in  mining  and  milling."  For 
example,  the  modern  copper  converter  has  a  capacity  of 
150  tons  of  copper  per  day,  as  against  only  10  tons  per 
day  thirty  years  ago.  Moreover,  the  lead  furnaces  now- 
adays have  been  adapted  to  the  treatment  of  an 
increased  proportion  of  zinc  in  the  ore,  so  that  the 
penalties  on  the  zinc  are  not  so  severe  as  they  used 
to  be. 

In  1913  the  cost  of  treatment  at  the  lead  smelters  in 
Colorado  represented  32.6  per  cent  of  the  gross  value  of 
the  ore;  in  1915,  the  ratio  had  fallen  to  31.38  per  cent; 
in  1916,  owing  to  war  conditions,  it  rose  to  34.9  per 
cent.  The  company's  profit,  it  is  said  officially,  has  come 
from  a  larger  business,  the  net  profit  on  the  smelting 
of  Colorado  ores  from  1912  to  1916  having  been  only 
95c.  per  ton.  This  last  statement  is  obscure,  because 
it  includes  the  abnormal  period  of  the  War. 
It  would  be  well  if  the  A.  S.  &  R.  told  the  mining 
community  something  definite  concerning  its  economies 
and  profits  during  more  recent  years.  Frankness  and  a 
showing  of  confidence  would  do  much  to  promote  a 
recognition  of  "the  mutuality  of  interest"  that  should 
dominate  business  relations  between  a  smelter  and  its 
customers. 


The  Poetry  of  Geology 

AMONG  THE  RECENT  PUBLICATIONS  of  the 
i\  U.  S.  Geological  Survey  we  find  one  of  an  unusual 
-*-  -*»  character.  It  is  a  topographic  map  of  Mount 
Desert,  the  highest  and  most  beautiful  island  on  the 
New  England  coast.  At  the  back  of  this  map  is  a 
description  of  the  geology  of  the  island  by  Mr.  George 
McLane  Wood,  editor  for  the  Survey.  Those  aware 
of  the  sincere  work  Mr.  Wood  has  done  in  the  proper 
preparation  of  the  publications  of  the  Geological  Sur- 
vey will  expect  something  eminently  readable — and 
they  will  not  be  disappointed.  Mr.  Wood  has  described 
the  geologic  history  and  the  rock  structure  of  Mount 
Desert  in  a  manner  to  make  his  readers  realize — if 
they  have  not  done  so  previously — the  poetry  of  geol- 
ogy; and  if  they  have  been  awakened  already  to  the 
romance  of  the  science  they  will  appreciate  all  the  mor 
the  skill  with  which  Mr.  Wood  has  woven  science  with 
literature  for  the  purpose  of  producing  something  t h : . t 
agreeable  to  the  taste  as  it  is  enriching  to  the 
mind.  It  is  a  pity  more  of  such  writing  is  not  available 
to  the  public.  Unhappily,  most  geological  papers  are 
arid  to  those  with  a  feeling  for  literature,  and  when 
occasionally  a  skillful  writer  essays  to  present  geologic 
knowledge  in  an  agreeable  manner  he  sacrifices  bis 
scientific  accuracy  in  the  attempt  to  be  popular.  The 
type  of  writing  that  Huxley  gave  us  in  his  "La 
mons"  is  rare — much  too  rare. 

Touracos  and  Copper 

IN  THE  BIBD  HOUSE  up  al  the  north  end  of  the 
Zoological  Park  in  New  York  is  a  cage  of  touracos, 
an  African  bird  of  brilliantly  colored  plumage.  In 
the  wings  is  a  dash  of  red.  and  we  are  told  •>'  lie 
placard  thai  the  peculiar  thing  about  this  color  is  that 
it  is  caused  by  the  presence  of  v  pei  pper. 

A  facetious  observer  ha-  suggested  thai  the  feathers 
of  this  bird  might  be  made  fashionable  for  the  adorn- 
ment of  [adii  and  other  ornamental  pur] 
The  birds  would  then  have  to  be  bred  and  a  BUbstantiaJ 
amount  of  copper  might  be  consumed  in  their  diet  ;  say 
one  part  of  blue  vitriol  or  copper  filings  to  fifty  parts 


bran  mash.  Possibly  by  proper  feeding  the  copper 
percentage  of  the  plumage  could  be  raised,  and  various 
shades  of  color  thus  secured.  Another  Western  visitor 
suggested  that  it  is  evident  that  the  birds  must  get 
their  copper  from  somewhere;  that  in  Africa  they 
probably  do  a  little  high-grading  at  the  expense  of 
the  Katanga  company;  and  that  if  liberated  in  a  district 
where  copper  had  not  been  found  they  might  make  good 
prospectors  if  they  could  be  watched.  Still  another 
brilliant  but  unfledged  promoter  advanced  the  idea  that 
in  some  districts  of  the  Southwest  insects  are  plentiful. 
and  the  food  for  a  flock  of  these  birds  would  therefore 
cost  nothing.  Their  breeding  would  therefore  entail 
practically  no  expense,  and  when  in  their  prime  they 
could  be  killed  and  the  copper  recovered  from  their 
feathers  by  a  suitable  process.  He  observed  optimisti- 
cally that  fortunes  have  been  made  before  now  on 
material  running  considerably  less  than  7  per  cent. 


Recent  Developments  in  Dressing  Feldspar 

UNTIL  VERY  RECENTLY  grinders  of  feldspar 
religiously  followed  methods  that  have  been  in 
vogue  so  long  that  the  memory  of  ceramists 
runneth  not  to  the  contrary.  It  is,  then,  not  surprising 
that  the  more  orthodox  of  them  are  skeptical  if  not 
horrified  at  the  milling  practice  of  several  companies  at 
Erwin,  Tenn.  The  "standard"  methods  involve  the  use 
of  chasers  for  primary  grinding,  screens  for  sizing 
and  cylindrical  pebble  mills  for  the  final  pulverizing. 
These  last  are  operated  on  the  batch  principle;  grind- 
ing of  a  charge  is  continued  for  an  arbitrary  period 
that  experience  with  a  particular  material  has  proved  to 
be  somewhat  longer  than  is  necessary  to  comminute  the 
particles  to  a  prescribed  fineness.  By  overdoing,  a 
factor  of  safety  is  allowed.  The  process  is  dry,  moisture 
being  removed  by  preliminary  passage  through  a  drier 
or  by  natural  air  drying  in  sheds. 

An  innovation  a  few  years  ago  was  the  use  of  a 
pebble  mill  operated  continuously  for  the  primary 
grinding;  later,  vibrating  screens  were  substituted  for 
the  less  efficient  types.  A  still  more  radical  change  was 
the  introduction  of  "air-separating"  equipment  in 
closed  circuit  with  conical  pebble  mills  for  the  prepara- 
tion of  the  final  product.  This  involved  the  abandon- 
ment of  the  batch  grinding.  The  whole  process  became 
continuous;  the  finished  product  was  the  undersize 
from  the  separator,  the  oversize  from  which  returned 
to  the  pebble  mill  for  regrinding.  Among  the  heretics 
whose  plants  are  operated  essentially  in  accordance 
with  the  ideas  just  outlined  are  the  Erwin  Feldspar  Co. 
and  Willms  &  Son,  both  at  Erwin. 

A  still  further  departure  from  the  usual  practice  in 
this  country  is  found  in  the  newly  remodeled  plant  of 
the  Clinchfield  Products  Co.,  which  is  also  at  Erwin. 
Here  continuous  wet  grinding  in  pebble  mills  is  prac- 
The  flow  sheet  is  simple.  Reduction  is  by  stages 
in  Hardinge  conical  mills  in  closed  circuit  with  Dorr 
classifiers.    The  ground  material  is  separated  into  two 

sizes  by  means  of  a  Dorr  bowl  classifier.  The  coarser, 
suitable  for  use  in  the  glass  industry,  is  dewatered  on 
an  Oliver  table  tiller,  and  dried  on  a  Lowden  drier.  The 
overflow  from  the  bowl  is  thickened  in  a  Dorr  tank. 
dewatered  on  a  Portland  drum  filter,  and  finally  dried 
on  a  second  I.owden  machine.  This  product  is  most 
suitable  for  use  in  the  ceramic  industry. 

Two   novel   steps   must    be   mentioned.     The   overflow 
from   the  primary    Uorr  classifier  passes  over  a  cba 
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meshed  Hum-mer  screen,  which  effects  the  removal  of 
an  appreciable  quantity  of  flake  mica;  also,  before  going 
to  the  bowl  classifier  the  ground  pulp  is  passed  over 
Plat-o  concentrators,  where  part  of  the  iron-bearing 
minerals,  principally  garnet,  is  removed.  Obviously,  if 
it  is  possible  to  reduce  sufficiently  the  content  of  dis- 
coloring impurities  of  lower  grade  feldspar  by  means  of 
ore-dressing  processes,  large  deposits  that  are  not  now 
considered  workable  will  become  available.  Some 
ceramists  specify  less  than  one-half  of  1  per  cent 
iron  or  even  lower,  in  the  feldspar  they  purchase,  so 
that  the  elimination  must  be  effective.  When  the  grind- 
ing is  dry  the  only  method  of  purification  is  the  discard- 
ing, before  grinding  is  started,  of  low-grade  lumps  by 
cobbing,  or  by  hand  sorting  after  coarse  crushing. 

The  expectation  of  successfully  removing  deleterious 
minerals  was  the  primary  moti%-e  for  adopting  wet 
grinding.  Another  possible  advantage  depends  on  the 
theory  that  a  water-worn  particle  has  certain  virtues 
in  the  making  of  pottery  that  are  not  possessed  by  one 
that  is  produced  by  dry  crushing.  The  difference,  many 
times  magnified,  may  be  illustrated  by  comparing  the 
smooth,  round  surface  of  a  tube-mill  pebble  with  that  of 
a  piece  of  ore  that  has  been  cracked  to  approximately 
the  same  size  with  a  hammer.  The  validity  of  the 
theory  is  a  matter  of  opinion,  and  opinions  on  this  par- 
ticular point  do  not  coincide. 

Certainly  the  expense  of  tabling,  dewatering  and 
drying  will  add  appreciably  to  the  cost  of  the  milling 
operations  as  compared  with  that  of  the  dry-ground 
material.  To  offset  this,  one  or  both  of  two  advantages 
must  be  gained:  (1)  A  superior  product  must  be  pro- 
duced or  (2)  an  acceptably  pure  product  must  be  made 
from  inferior  and  therefore  more  cheaply  mined  mate- 
rial. The  plant  has  not  been  in  operation  sufficiently 
long  to  demonstrate  just  what  can  be  accomplished. 
At  any  rate,  the  Clinchfield  company  and  its  neighbors 
at  Erwin  deserve  commendation  for  their  enlightened 
and  progressive  technical  policy.  If  the  art  of  prepar- 
ing feldspar  for  the  ceramist  was  perfected  fifty  years 
ago,  it  stands  unique  among  industrial  arts.  Research 
has  revealed  better  ways  of  doing  everything  else — and 
there  is  still  room  for  improvement. 


To  Learn  the  Truth  About  Muscle  Shoals 

FEW  PUBLIC  QUESTIONS  have  aroused  so  much 
general  interest  as  the  Muscle  Shoals  power  de- 
velopment and  Henry  Ford's  offer  to  take  it  over 
and  carry  it  to  completion.  It  is  proposed  that  the  Ten- 
nessee River  at  this  point  in  northern  Alabama  should 
be  impounded  by  a  dam  100  ft.  high  and  about  one  mile 
long  which  will  develop  100,000  hp.  at  times  of  low 
water,  and  up  to  300,000  hp.  for  about  half  the  year. 
The  cost  will  be  about  $50,000,000.  These  are  the  funda- 
mentals of  the  proposition.  Residents  of  the  South 
within  hundreds  of  miles  of  the  proposed  development 
feel  that  their  future  happiness  depends  upon  the  ac- 
ceptance of  the  Ford  offer.  Politicians,  who,  in  general, 
know  little  or  nothing  of  what  they  are  talking  about 
when  engineering  subjects  are  up  for  discussion,  and 
occasionally  at  other  times,  have  found  this  a  particu- 
larly good  topic  on  which  to  harangue  their  constituents. 
Wild  talk  has  been  common  from  all  quarters. 

Now  it  is  proposed  to  settle  this  question  as  well  as 
it  can  be  settled,  and  the  voluminous  testimony  is  all  to 
be  turned  over  to  a  group  of  prominent  engineers  for 
investigation  and  report.     They  will  endeavor  to  deter- 


mine what  the  possibilities  of  Muscle  Shoals  really  are; 
whether  or  not  the  Government  should  carry  the  project 
through  to  completion ;  and  whether  or  not  Ford's  offer 
should  be  accepted.  In  other  words,  they  will  present 
to  the  people  the  facts,  as  opposed  to  visionary  hopes 
and  fears.  For  this,  the  country  will  be  indebted  to  the 
Federated  American  Engineering  Societies,  by  which 
the  investigation  is  to  be  sponsored.  It  promises  to  be 
the  most  important  work  which  that  organization  has 
yet  undertaken,  and  may  help  to  answer  the  query  as  to 
how  the  federation  can  make  itself  useful. 


Mining  in  Russia 

THE  RECENT  ANNOUNCEMENT  that  an  agree- 
ment had  been  signed  between  the  Soviet  govern- 
ment of  Russia  and  the  Russo-Asiatic  Corporation 
i  headquarters  in  London),  whereby  the  latter  was 
granted  a  ninety-nine  year  lease  on  mining  properties 
in  the  Russian  Urals  and  Siberia,  has  aroused  great 
interest  as  indicative  of  the  growing  change  in  the 
attitude  of  the  Bolshevist  government.  The  concession 
includes  all  the  mines  formerly  worked  by  the  company. 
The  comment  of  the  newspapers,  however,  was  largely 
to  the  effect  that  the  signing  of  the  agreement  was 
rather  of  a  diplomatic  and  protective  move  on  the  part 
of  the  Russo-Asiatic  Corporation  than  an  indication  of 
immediate  resumption  of  former  activities.  The  in- 
ference was  shrewdly  drawn  that  the  company  would  be 
in  no  hurry  to  place  its  head  in  the  Bear's  mouth  till 
it  was  fully  satisfied  of  its  well-fed  condition  and 
reformed  and  philanthropic   intentions. 

It  is  as  difficult  for  Americans  to  understand  Russia 
as  for  Russians  to  comprehend  Amei'ca;  but  a  recent 
article  in  the  "Review"  published  by  the  London 
County  Westminster  and  Parr's  Bank,  Limited,  gives  a 
clear  picture  of  the  great  Bolshevist  adventure  to  date. 
The  writer  (anonymous)  points  out  that  the  first 
phase  of  Bolshevist  power  lasted  from  October,  1917.  to 
the  beginning  of  foreign  intervention  in  the  fall  of 
1918.  This  was  the  period  of  nationalization  of  land 
and  partially  of  other  property,  and  of  the  disintegra- 
tion of  the  established  order  of  industry  and  civilization. 
There  was  little  violence  and  terror.  The  second  phase 
was  the  period  of  civil  war  and  foreign  aggression. 
Russian  attacks  on  the  Bolshevist  power  were  made  by 
Denikin,  Kolchak,  Wrangel,  and  others,  aided  by  the 
Allies;  and  there  was  also  war  with  bordering  states 
like  Poland,  Lithuania  and  Finland.  These  attacks 
strengthened  the  Bolshevist  cause  through  the  develop- 
ment of  patriotism,  but  also  brought  on  the  bloody 
Terror,  and  the  suppression  of  all  liberties.  This 
period  lasted  from  the  autumn  of  1918  to  the  spring 
of  1920.  Then  began  the  third  phase  of  the  revolu- 
tionary history,  marked  by  the  rise  of  a  Moderate  party 
within  the  Bolshevist  ranks,  protesting  against  useless 
bloodshed  and  tyranny.  The  struggle  between  the  Mod- 
erates and  the  Extremists  is  still  going  on,  and  is  the 
keynote  of  the  present  situation.  At  present  the  popu- 
lation of  Russia  desires  peace — and  food;  it  longs  for 
safety  and  fixed  conditions.  The  belief  has  grown  up 
that  this  could  best  be  accomplished  by  a  modification 
of  the  government  rather  than  a  new  revolution; 
complete  hunger  and  prostration  contributed  to  this 
philosophy.  But  famine  also  helped  strengthen  the 
pressure  on  the  Soviet  government  for  change;  and 
under  these  economic  stresses  a  definite  departure  from 
Bolshevist    theorv    was    made:    the    "New    Economic 
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Policy"  was  proclaimed,  which  permitted  private  trad- 
ing in  town  and  country.  This  magically  transformed 
Moscow  from  a  dying  city  to  a  busy  market,  and  in- 
creased the  spirits  of  the  people.  At  the  same  time 
the  government  began  to  de-nationalize  the  factories. 
This  new  policy  was  attacked  by  the  Extremist  party 
and  supported,  of  course,  by  the  Moderates.  In  fine, 
the  existing  situation  is  thus  explained,  and  the  strug- 
gle is  likely  to  be  somewhat  protracted,  for,  as  the 
writer  whose  article  we  are  summarizing  remarks, 
"Communist  dogmas  retreat  ungracefully  before  the 
compelling  force  of  economic  events." 

Under  the  circumstances  it  is  evident  that  those  who 
wish  to  mine  in  Russia  and  Siberia—  and  they  are  many 
— will  naturally  come  to  terms  with  the  Moderate  group 
of  the  Soviet  government,  and  will  move  forward 
step  by  step  as  the  Moderate  policies  become  fixed  and 
reliable;  but  will,  if  they  are  wise,  be  just  as  well 
prepared  to  beat  a  quick  and  harmless  retreat  if  and 
when  Extremist  policies  recrudesce.  In  other  words, 
the  reconstruction  of  Russia  will  be  slow,  and,  like 
the  crust  of  the  earth,  subject  to  alternating  up  and 
down  oscillations,  which  nevertheless  in  Russia  prob- 
ably punctuate  a  general  uplift. 


THE    JOURNAL-PRESS    STAFF 
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ALLAN    HILDRETH    HUBBELL 

CREDIT  for  developing  the  Journal-Press  into  the 
leading  mining  newspaper  of  the  world  be- 
longs in  large  measure  to  Allan  Hildreth  Hubbell, 
who,  before  his  advancement  to  the  post  of  Managing 
Editor  of  the  paper,  had  for  some  years  been  acting  as 
News  Editor. 

Hubbell  was  born  in  Brooklyn  in  1885.  He  was 
graduated  (A.  B.)  from  the  College  of  the  City  of  New 
York  in  1904  and  from  the  Columbia  School  of  Mines 
in  1908.  As  a  student  he  visited  the  iron  and  copper 
country  of  Michigan,  and  soon  after  receiving  his  E.  M., 
was  engaged  as  assistant  mining  engineer  for  the  Ten- 
nessee Copper  Co.,  at  Ducktown,  Tenn.  Thirteen 
months  later  the  call  of  the  West  took  him  to  Colorado, 
where  he  spent  the  greater  part  of  the  following  year 
working  in  the  mill  of  the  Portland  Gold  Mining  Co., 
at  Colorado  Springs ;  the  Globe  Smelter,  at  Denver ;  and 
in  the  Daly-Judge  mine,  at  Park  City,  Utah.  During 
this  time  he  also  visited  the  mines  of  Cripple  Creek, 
Leadville,  and  Bingham.  Among  the  properties  in- 
spected at  Leadville  were  those  under  the  management 
of  Samuel  D.  Nicholson,  who  took  him  about  the  work- 
ings, and  who,  according  to  Hubbell,  never  said  a  word 
about  his  intention  of  becoming  a  United  States 
Senator. 

From  Park  City  Hubbell  went  to  Marion  County, 
Fla.,  an  opportunity  having  presented  itself,  on  the 
examination  and  testing  of  phosphate  lands.  This 
work  completed,  he  returned  to  New  York,  expecting  to 
go  brick  to  Florida  later.  The  anticipated  financing  of 
the  property  did  not  materialize,  however,  with  the 
result  thai  within  a  few  months  he  found  himself  in 
the  Southwest.  After  working  at  Mogollon,  X.  M.,  for 
the  Socorro  mines  for  a  few  months,  he  wei  '  to  the 
border,  intending  to  go  to  Mexico.  lb-  dei  Ided  to  change 
his  plans,  however,  as  it  was  then  that  the  inaurrectOf 
were  becoming   increasing!  iuent 

in  operational    Following  various  inter- 


esting experiences,  he  went  once  more  to  Utah,  where, 
to  replenish  the  treasury,  he  worked,  as  so  many  other 
technical  men  have  done,  at  the  Magna  plant  of  the 
Utah  Copper  Co.,  at  Garfield.  Eight  months  later  he 
was  offered  the  position  of  assayer  for  the  South  Utah 
Mines  &  Smelters,  at  Newhouse,  Utah,  which  he  held 
for  two  years.  While  with  the  South  Utah  company  he 
married  Lillian  Forbes,  of  Brooklyn.  The  final  shut- 
down of  this  Utah  property  becoming  imminent,  Hubbell 
came  East,  having  decided  to  give  up  mining.    Once  in 


New  York  he  made  his  entry  into  the  mail-order  busi- 
ness as  an  assistant  head  of  a  department  handling  a 
mailing  list  of  several  million  names  and  eventually  be- 
came assistant  to  the  operating  superintendent  of  the 
Charles  William  Stores.  The  attraction  of  the  mining 
industry  was  strong,  however,  and  when  the  Journal 
in  1917  advertised  for  a  candidate  for  a  vacancy  on  its 
staff,  he  applied  and  got  the  job. 

Mr.  Hubbell's  work  as  News  Editor — his  familiarity 
with  the  task  of  sifting  out  the  worth-while  news  from 
the  mass  of  material  that  came  to  his  desk — was  facili- 
tated greatly  by  his  studies  in  the  field  and  by  his  in- 
spection trips  in  behalf  of  the  paper,  and  provided 
valuable  experience  and  technical  equipment  for  the 
Managing  Editorship,  which  tie  assumed  on  Aug.  15 
of  this  year.  In  addition  to  his  executive  duties,  Hub- 
bell edits  the  department  running  under  the  head  of 
Useful  Operating  Ideas  and  finds  time,  furthermore,  to 
make  frequent  contribution-  to  the  editorial  pages. 
Also,  he  edited  and  contributed  much  material  to  the 
By  The  Way  page  for  three  years. 

Mr.  and  Mrs.  Hubbell  live  in  Queens,  Long  Island. 
They  have  two  small  children,  a  boy  and  a  girl.  Hubbell 
is  a  member  of  the  A.I.M.E.  His  favorite  indoor  sport 
is  trailing  and  flailing  the  fraudulent  promoter. 
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By  T.  A.  Eickard 


EARLY  this  year  the  Kennedy  Mining  &  Milling 
Co.  brought  suit  against  the  Argonaut  Mining  Co. 
for  negligence  in  not  preventing  the  fire  of  1919 
from  extending  into  the  Kennedy  workings  and  for  tres- 
pass in  having  removed  ore  that  had  been  left  as  a 
barrier  at  the  common  boundary  of  the  two  properties. 
The  Kennedy  claims  damages  of  $500,000.  On  the  other 
side,  the  Argonaut  has  filed  a  cross-complaint  and  alleges 
that  the  flooding  of  the  two  mines  would  have  been 
unnecessary  if  the  Kennedy  had  taken  precautionary 
measures  to  prevent  the  fire  from  extending  into  its 
own  ground.  The  Argonaut  demands  $800,000  as  com- 
pensation. 

The  managements  of  the  two  mines  have  not  been 
good  neighbors  and  the  owners  of  the  Kennedy  have 
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The  principal  workings  of  the  Argonaut  and  Kennedy 
mines,  projected  on  a  vertical  plane. 

"F"  marks  place  where  fire  started.  Arrows  indicate  the  ventila- 
<>°n-  A,-*-"  and  "B-B"  mark  lines  of  rescue  from  the  Kennedy. 
The  small  circles  at  line  intersections  mark  doors  to  stop  draft. 

made  attempts  to  buy  the  Argonaut — as  was  entirely 
logical  under  the  circumstances.  At  an  earlier  date 
they  had  the  usual  apex  suit,  which,  of  course,  tended 
to  check  access  from  one  mine  into  the  other.  If  they 
had  been  on  friendly  terms  it  is  probable  that  com- 
munication between  the  workings  of  the  two  mines 
would  have  been  established  and  a  joint  system  of  venti- 
lation would  have  been  arranged  to  their  mutual 
advantage.  If  that  had  been  done  the  disasters  that 
have  befallen  them  both  by  the  mishaps  of  one  of  them 
might  have  been  mitigated  or  even  avoided.  The  Ken- 
nedy was  located  by  Andrew  Kennedy  in  1855;  both  are 
relatively  old  mines  with  a  history  exemplifying  the 
usual  vicissitudes  of  mining  on  the  Mother  Lode. 
Both  have  done  well  during  the  last  ten  years. 

Next  comes  the  vital  question  of  ventilation,  upon 
which  depend  the  health,  and  even  the  life,  of  the  men 
working  underground.  The  Argonaut  has  two  shafts. 
The  main  shaft  is  used  for  hoisting  and  pumping;  and 


by  means  of  it  the  miners  go  to  and  return  from  their 
work.  The  Muldoon  shaft  is  the  secondary  exit;  it  has 
a  hoist  that  can  be  operated  to  a  depth  of  800  feet  only ; 
below  that  the  shaft  is  no  more  than  a  system  of  linked 
raises,  down  to  the  3900-ft.  level.  From  the  bottom 
level,  900  feet  deeper,  the  only  secondary  exit  is  by 
means  of  the  raises  that  connect  the  successive  levels 
on  the  south  side  of  the  main  shaft.  A  system  of 
ventilation  is  maintained  by  means  of  a  Sirocco  fan  at 
the  Muldoon  shaft;  this  fan  has  a  nominal  capacity  of 
60,000  cubic  feet  of  air  per  minute;  it  sucks  the  air 
out  of  the  mine  and  thereby  makes  the  main  shaft  a 
downcast.  In  order  further  to  direct  the  fresh  air  into 
the  bottom  workings,  the  upper  levels  where  they  con- 
nect with  the  shaft  on  the  south  side  are  closed  by 
doors,  whereas  the  4500,  4650,  and  4800  levels  are  left 
open,  so  that  the  air  is  forced  down  the  main  shaft, 
past  the  upper  levels,  into  the  deepest  three  levels  up 
the  raises  to  the  3900-ft.  level,  along  that  level,  'and 
up  the  Muldoon  shaft.  The  47  men  were  working  on 
the  lowest  three  levels,  south  of  the  main  shaft.  The 
ventilating  system  of  the  Kennedy  forms  a  separate 
unit,  because  the  workings  of  the  two  mines  do  not 
connect,  although  some  leakage  of  air  from  the  Kennedy 
is  claimed  to  exist  at  the  horizon  of  the  4200-ft.  level  of 
the  Argonaut. 

It  is  evident  that  as  soon  as  the  fire  started  in  the 
main  shaft  the  established  system  of  ventilation  would 
cause  the  smoke  to  go  where  the  men  were  at  work  and 
to  enter  the  only  other  exit,  the  Muldoon  shaft.  The 
question  arises  immediately,  should  the  fan  have  been 
stopped  or  even  reversed?  This  is  already  a  subject  of 
earnest  controversy.  To  me  it  seems  obvious  that  the 
stopping  of  the  fan  and  the  reversing  of  the  ventilation 
offered  the  only  chance  for  the  escape  of  the  men  at  the 
bottom  of  the  mine.  The  heat  of  the  fire  would  cause 
the  air  to  ascend  in  the  main  shaft  and  any  opposite 
momentum  left  from  the  artificial  ventilation,  after  the 
fan  had  been  stopped,  could  be  checked  promptly  by  clos- 
ing the  top  of  the  Muldoon  shaft  for  a  time.  It  would 
not  be  necessary  to  reverse  the  fan— to  do  that,  I  find, 
would  have  required  many  hours,  because  the  fan  is  not 
constructed  so  as  to  be  reversible  quickly.  If  then  the 
air  currents  had  been  turned,  the  men  might  have 
climbed  out  of  the  mine  through  the  Muldoon  raises 
provided  the  ladders  were  in  good  repair.  It  would 
have  been  no  easy  escape,  for  to  climb  5000  feet  of 
ladders  would  require  six  or  seven  hours  and  could  be 
done  only  by  an  athletic  man,  but  at  least  they  could 
have  reached  the  bottom  of  the  Muldoon  at  the  3900-ft 
level  and  there  awaited  food  and  succor.  If  the  fan  was 
not  stopped  the  lower  workings  of  the  mine  would  be- 
come a  deadly  trap;  the  men  would  be  caught  even 
worse  than  a  rat  in  a  trap,  for  many  of  the  rats  in  the 
Argonaut  mine  did  escape  through  the  Muldoon  shaft. 

Most  of  the  experts,  however,  insist  that  it  was  right 
not  to  stop  the  fan.  They  insist  that  it  is  a  first  prin- 
ciple, at  the  time  of  such  a  disaster,  to  not  reverse  the 
ventilation,  because  any  change  is  confusing  to  the 
men  that  are  entrapped:  they  plan  their  safety  on  the 
assurance  that  the  ventilation  will  remain  as  they  know 
it.  To  this  I  would  reply  that  no  cast-iron  rule  should 
be  established,  because  the  conditions  are  never  exactly 
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the  same  in  any  two  mines,  and  to  stick  to  a  rule  may 
be  to  court  disaster.  In  the  present  instance,  this  basic 
principle  meant,  it  seems  to  me,  that  the  men  were 
denied  their  only  way  of  escape. 

Next  it  is  argued,  by  others,  that  the  ventilating- 
doors  on  the  upper  levels  were  not  entirely  effective, 
that  some  leaked  or  were  even  open,  and  that  therefore 
there  was  a  short-circuiting  of  the  air  currents,  so  that 
the  smoke  and  gas  were  not  led  immediately  to  the  bot- 
tom workings.  I  have  information  to  the  contrary, 
namely,  that  only  a  few  hours  before  the  disaster  there 
was  an  excellent  draft  from  the  shaft  into  the  4800-ft. 
level.  It  is  unlikely  that  the  men  working  there  would 
be  left  dependent  on  the  compressed  air  that  they  used 
for  drilling.  Furthermore,  supposing  that  the  ventila- 
tion was  partly  short-circuited  along  the  upper  levels, 


that  is,  along  the  3900,  3000,  and  2400,  the  effect  would 
be  to  deaden  the  air  of  the  lower  workings  and  to  send 
the  smoke  from  the  main  shaft  into  the  Muldoon  con- 
nections above  the  3900-ft.  level,  thereby  again  pre- 
venting escape  through  the  Muldoon  ?haft.  It  seems  to 
me  that  one  major  chance  for  the  escape  of  the  men  from 
the  bottom  of  the  mine  was  lost  when  the  Muldoon  fan 
was  not  stopped  as  soon  as  it  was  known  that  the  main 
shaft  was  on  fire.  Of  course,  the  first  hope  was  to 
extinguish  the  fire,  but  the  impracticability  of  doing 
that  became  evident  very  soon.  The  victims  would  not 
have  suffered  from  the  smoke  that  came  first  so  much 
as  from  the  gases  produced  later  from  the  destructive 
distillation  of  the  woody  fiber  of  the  timbers  in  the 
shaft.  This  matter  deserves  careful  debate  as  a  guide 
on  the  occasion  of  similar  accidents  in  the  future. 


Training  Machine  Miners 
The  Editor: 

Sir — After  reading  several  articles  dealing  with  the 
present  shortage  of  machine  miners,  I  feel  that  one  of 
the  foremost  factors  in  the  case  has  not  been  duly 
appreciated  by  the  press.  It  is  my  belief  that  the 
difficulty  may  be  traced  in  large  part  to  the  use  of  the 
one-man  machine. 

In  any  trade  or  profession  it  is  essential  that  young 
men  be  developed  to  take  the  places  of  older  men  who 
are  retiring  from  active  work  for  either  physical  or 
economic  reasons.  In  the  mines,  the  training  of  young 
men  presents  certain  features  which  differ  from  those 
encountered  in  other  callings.  The  miner  cannot,  as  a 
rule,  become  somewhat  acquainted  with  his  calling  from 
boyhood,  as  the  minimum  working  age  for  underground 
employees  is  necessarily  higher  than  for  surface  trades. 
But  when  we  cast  about  for  recruits  for  the  drill-crank 
we  naturally  expect  to  find  many  among  the  young  men 
just  coming  into  the  age  of  "man's  work."  In  fact, 
many  lads  of  eighteen  to  twenty  are  found  "breaking 
in"  underground — often  because  of  family  necessity. 
often  because  of  the  young  man's  desire  for  man's 
wages.  But  how  many  of  this  number,  after  a  few 
weeks  or  months  of  shoveling  or  tramming,  evidence 
a  desire  to  break  in  on  a  machine?  My  own  observa- 
tion, amply  supported  by  recent  laments  in  the  press, 
is  that  the  number  is  relatively  small. 

The  miner  of  recent  years,  the  man  who  helped  put 
Butte,  the  Coeur  d'Alenes.  and  Bisbee  on  the  map, 
who  knew  GoMfteld  and  thi  .it  their  height 

and  could  tell  countless  tales  ■■'  the  high-grade  days  of 
Cripple  Creek,  is  rapidly  pa  ing.  Not  a  few  have 
departed  to  the  "widow-maker'  "  boneyard.  The  boom 
days  of  mining  are  largely  in  the  pa  t,  and  the  indus- 
try is  comiiiK  into  the  category  of  ordinary  business, 
which  means  that  we  must  be  governed  more  and  more 
by  the  principles  which  ha\'  Wished  in  other 

industries.  But  the  most  important  featun  of  any 
business,  we  find,  i     its  personnel;  mo  lly  in 

where  the  manual   worker  is  dependent   on  his 


own  skill  and  initiative  and  is  not  under  constant 
supervision.  We  depend  upon  two  sources  for  our 
supply  of  manual  workers — namely,  the  immigrant 
miner  and  the  young  man  who  must  learn  his  occupa- 
tion in  our  mines.  The  ingress  of  the  foreign- 
born  miner  has  been  greatly  reduced  and  is  likely  to 
remain  so  for  several  years,  wherefore  we  must  encour- 
age increasing  numbers  of  our  own  young  men  to  go 
into  the  occupation  of  mining. 

The  younger  underground  worker  of  today  often 
looks  at  underground  work  as  a  temporary  job — some- 
thing to  provide  a  living  until  he  finds  something  bet- 
ter— and  he  is  not  interested  in  acquiring  skill  as  a 
miner;  second,  he  has  been  imbued  with  a  genuine  fear 
of  the  dust  produced  by  the  dry  machine  and  does  not 
fancy  the  grief  attached  to  the  operation  of  the  Leyner- 
type  of  drill;  third,  he  lacks  the  experience  necessary 
to  the  successful  drilling  and  breaking  of  rock  and  is 
given  no  opportunity  to  acquire  it  in  a  rational  manner. 
since  he  cannot  serve  as  helper  on  a  machine  which 
requires  but  one  man  for  its  operation. 

Of  these  the  last  is  the  governing  factor.  The 
intelligent  operation  of  the  machine  drill  is  a  less 
arduous,  more  interesting  task  than  shoveling  or  tram- 
ming, and  the  higher  wage  attached  to  machine  work 
should  make  it  the  preferable  occupation.  The  objec- 
tionable dust  can  be,  and  is  being,  nearly  eliminated  by 
the  purchase  of  water-type  machines  in  the  replacement 
of  present  dry  equipment.  Furthermore,  the  grief  and 
vexation  attached  to  machine  drilling  are  due  mainly  to 
inexperience  or  lark  of  proper  training.  The  old  timer 
on  the  drill  is  seldom  found  with  a  steel  stuck  so  tightly 
:,at  nothing  less  than  a  compound  chain  block 
COUld  move  it;  neither  does  be  try  to  "gel  by"  with  a 
poor  set-up  nor  count  only  nine  holes  when  twelve 
were  spit.    He  knows  by  experience  the  easiest,  qui  I 

way  to  accomplish  each  purpose  and  be  saves  his  temper 
and  the  skin  on  his  knuckles.  Neither  the  butcher, 
the  plasterer,  nor  the  miner  can  learn  the  practice  of 
his  trade  in  a  night  school.  It  takes  experience  to  drill 
and   break   a    round  of   holes   in    hard,   tight   ground. 
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But  if  the  young  underground  worker  of  today  is 
given  the  opportunity  to  learn  the  practice  of  machine 
drilling  in  a  rational  manner,  and  is  given  the  decent 
working  conditions  which  progressive  companies  have 
found  essential  to  real  economy  of  operation  as  well 
as  for  the  health  and  satisfaction  of  the  employee, 
enough  new  blood  will  be  attracted  into  mining  work 
to  offset  the  loss.  And  we  will  be  building  a  personnel 
of  American  miners  wrhich  will  prove  of  incalculable 
benefit  to  the  industry.  However,  to  put  a  man  on  the 
business  end  of  a  shovel  in  the  near  vicinity  of  a 
drilling  machine  is  not  a  rational  manner  of  teaching 
him  the  operation  of  that  machine.  If  he  is  an  indus- 
trious worker,  the  shovel  will  engage  his  attention  to 
the  exclusion  of  the  machine,  and  if  he  is  lacking  in 
industry  he  will  never  succeed  as  a  driller  in  any  event. 

The  logical  order  of  progress  in  the  school  of  mining 
experience  is  stope,  raise,  and  drift.  Shaft  work  is 
usually  entrusted  to  men  who  specialize  in  sinking,  and 
need  not  be  considered  here.  By  first  teaching  the 
novice  to  drill  a  stope  cut  he  may  be  acquainted  with 
fundamental  principles  of  drilling  and  breaking  ground 
under  such  conditions  that  an  error  in  operation  will 
not  usually  spoil  an  entire  shift's  work.  As  soon  as  he 
has  acquired  confidence  in  his  ability  to  handle  drill 
and  powder  to  advantage  he  may  be  put  in  a  raise  with 
a  good  miner  as  partner,  where  he  will  learn  the  why 
and  how  of  pulling  a  cut.  It  will  then  be  best  to  start 
him  in  drift  work  as  soon  as  possible. 

One  of  the  best  methods  which  I  have  encountered 
for  the  training  of  the  young  miner  is  the  "day-shift 
drift" — the  term  is  my  own.  This  method  is  applicable 
to  large  mines  where  a  part  of  the  lateral  development 
may  be  pushed  at  sufficient  speed  by  one  two-man  shift 
per  day.  Here  it  is  possible  to  give  an  experienced 
miner  a  young  man  as  partner,  with  the  understanding 
that  the  drift  (or  crosscut)  will  be  drilled  and  blasted 
one  day  and  mucked  out  the  following  day.  Where  pos- 
sible, two  machines  may  be  mounted  and  the  novice 
will  quickly  get  the  hang;  where  only  one  machine  is 
in  use  it  is  best  for  the  two  men  to  take  alternate 
shifts  "on  the  crank."  It  will  usually  be  found  that  the 
round  will  be  drilled  out  in  good  time,  so  that  the 
entire  work  of  timbering  and  extending  track  and  pipe 
lines  can  be  handled  by  the  two  men.  Work  of  this 
nature  will  often  appeal  to  the  young  man  strongly — 
the   all-day-shift   feature   in   particular. 

The  night  school  as  an  adjunct  to  practical  experience 
should  be  of  some  value.  Attendance  should  not,  of 
course,  be  directly  or  indirectly  required  unless  some 
form  of  remuneration  is  made  for  the  time  spent.  One 
meeting  each  week  should  be  sufficient  for  each  class. 
The  elimination  of  the  chuck  tender  from  the  payroll 
has  made  possible  a  considerable  saving  in  the  mine 
labor  bill,  but  a  portion  of  that  saving  must  be  l'eturned 
to  the  worker  as  the  cost  of  practical  training. 

Kingman,  Ariz.  Donald  C.  Gilbert. 


The  Prospector,  Scout,  Exploration  Com- ' 
pany,  and  Revision  of  the  Mining  Law 

The  Editor: 

Sir — The  venture  of  finding  new  mines  is  essentially 
a  risky  and  speculative  undertaking.  And  since  nearly 
all  the  surface  outcrops  have  been  discovered,  it  is  now 
largely  a  geological  process  of  interpreting  obscure  con- 
ditions to  reveal  the  hiding  ground  of  ore  deposits 
from  fewer  surface  indications  and  data.     This  is  the 


future  province  and  work  of  an  outdoor  rough-and- 
ready,  find-the-ore  geologist,  trained  to  the  task,  re- 
sourceful, observing,  and  ambitious  to  succeed.  It  is 
not  that  of  the  old-time  prospector  nor  the  soft-palmed 
scout;  both  having  failed — having  demonstrated  their 
disqualifications  for  this  class  of  work — they  are 
fired.  Besides,  this  work  belongs  to  the  newr  specialist 
alone,  wrho  will  need  both  of  them  for  his  assistants — 
they  are  hired.  In  different  phrase,  Prof.  C.  K.  Leith, 
in  "Economic  Aspects  of  Geology,"  page  301,  expresses 
this  view  of  future  explorations.  As  to  the  so-called 
exploration  companies;  where  "smart  practices"  fail, 
straightforward  methods  may  succeed.  Shifting  the 
whole  burden  of  discovery  and  risk  onto  those  least  able 
to  carry  it — the  prospector  and  miner — is  a  threadbare 
trick  unworthy  of  a  bolshevik.  Those  concerns  indis- 
posed to  assume  their  share  of  the  venture  in  mining 
adventure  should  get  out  and  stay  out;  Then  others 
of  superior  genius  and  finer  mould  will  come  forward 
ungrudgingly  to  help  the  skilled  delver  in  exploratory 
work;  because  the  ambition  to  prospect  and  explore  is 
elemental. 

The  proposed  new  mining  law  is  a  recognition  of  the 
demands  of  a  new  cycle  in  mining.  The  old  law,  which 
is  a  sort  of  Joseph's  coat  affair,  a  patchwork  of  dis- 
crete customs,  did  service  in  the  past,  between  the 
pioneer  and  the  prospector.  The  new  law  will  lie  be- 
tween the  miner  and  public  welfare  as  against  Mammon. 
The  scattered  remnant  of  prospectors  have  but  little 
to  gain  or  lose;  but  the  subsoil  miner  and  the  surface 
public  have  more  at  stake  than  ever  before.  The  miner 
and  the  public  should  have  "a  friend  in^court,"  as  it  is 
told  that  Mammon  never  sleeps.  The  miners'  interests 
coincide  with  those  of  the  public;  Mammon's  should 
but  may  not.  So  whether  or  not  this  proposed  new  law 
will  be  a  benefit  or  disappointment,  depends.  If  the 
"still  small  voice"  is  heard  above  the  clamor  of  the 
crowd,  the  new  law  may  be  a  "Dead-Sea  fruit"  to  the 
miner  and  the  public.  The  tendency  to  reaction  was 
pronounced  in  certain  provisions  of  the  Arentz  Bill, 
introduced  in  the  Sixty-seventh  Congress,  which  was  so 
displeasing,  in  fact,  that  the  miners  intuitively  arose 
as  a  unit  against  it.  But  a  new  law  is  needed,  and 
a  bill  of  some  kind  will  pass  before  long,  good  or  bad. 
The  U.  S.  Geological  Survey  is  engaged  in  the  good 
work  of  trying  to  classify  and  segregate  non-mineral 
from  mineral  lands.  This  new  mining  law  should  and 
could  assist  in  this  important  work.  But  with  heedless 
indifference  to  the  Survey  and  to  economic  laws,  the 
Arentz  Bill  made  no  reference  to  nor  distinction  be- 
tween surface  and  subsoil  rights  and  values;  but  spent 
its  energies,  largely,  in  jumbling  these  separate  entities 
in  an  unscientific  scheme  to  force  by  patent  the  public 
domain  into  private  hands. 

The  average  working  life  of  a  mine  is  eleven  years. 
For  purposes  of  taxation,  the  mines  and  mineral  de- 
posits are  classed  as  "wasting  assets."  The  idea  of 
forcing  patents,  good  for  eternity,  on  such  transitory 
possessions  is  ridiculous.  A  U.  S.  Land  Office  record 
is  all  the  title  the  miner  wants  or  needs.  Besides,  the 
country  has  been  "raked  from  Alaska  to  the  Rio 
Grande"  and  "thrown  down."  So  we  may  hope  that 
many  if  not  all  of  these  objectionable  features  will  be 
removed  from  any  substitute  bill.  Surface  right  is  com- 
mon rent-paying  land ;  subsoil  right  is  crown  or  royalty- 
producing  land.  Nearly  every  civilized  government,  ex- 
cept the  United  States,  makes  and  applies  this  distinc- 
tion, and  the  United   States  should  apply   it.    Surface 
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right  has  only  rental  value.  Subsoil  right  has  both  rental 
and  royalty  value.  Surface  land  is  worth  no  more  to  the 
miner  than  it  is  to  the  homesteader,  which  is  $1.25  per 
acre.  The  value  of  subsoil  land  is  indeterminate,  and 
measurable  only  by  royalty  on  output  or  net  production. 
The  miner  does  not  use  the  surface  land  as  a  home- 
steader, but  displaces  it  for  subsoil  or  mining  purposes. 
Hence,  he  stands  in  the  position  of  a  renter  of  surface 
land,  and  payer  of  royalty  to  the  state,  instead  of  taxes, 
on  the  output  or  net  production  of  the  methods  and 
minerals  produced  from  his  underworld  mine.  The 
unwisdom  of  confusing  and  merging  these  two  unlike 
entities,  and  forcing  the  miner  to  pay  or  patent  at  $5 
to  $50  per  acre,  is  reaction  pure,  simple,  and  putrid. 

The  square  forty-acre,  or  sixteen-hectare,  claim,  with 
the  homesteader's  right  of  five  years,  if  needed,  to 
"prove  up"  or  find  ore,  but  without  extralateral  rights, 
is  what  the  prospector  needs  and  the  miner  demands. 
The  individual  right  to  locate  and  own  four  forty-acre 
lots,  or  160  acres  in  all,  is  the  limit  of  privilege  at  any 
one  time.  Therefore  the  right  to  relinquish  or  abandon 
is  provided.  As  to  obligations  dependent  on  possession ; 
an  annual  rent  of  25c.  per  acre  for  surface  areas,  or 
$10  per  annum  for  each  forty-acre  claim,  to  cover  Land 
Office  fees  for  record  and  affidavits  of  annual  assessment 
work,  would  be  suitable.  The  annual  work  of  $100  to  be 
expended  on  the  ground  in  developments,  looking  to  the 
finding  and  mining  of  ore,  is  a  subsoil  obligation  of 
twenty  days'  work.  Thus,  the  annual  cost  for  each 
forty-acre  claim  would  be  $110.  Crown  royalties  are 
based  on  average  government  bond  and  bank  rates  of 
interest,  and  not  on  the  "cut-throat  principles"  of  Mam- 
mon. Hence,  they  would  range  from  3  to  7  per  cent  on 
net  mint,  mill,  or  smelter  returns,  and  stand  in  lieu  of 
all  other  federal  taxes. 

Finally,  a  blanket  federal  "Subsoil  License  Permit" 
at  $5  per  year  to  all,  graded  for  and  from  the  pros- 
pector, miner,  engineer,  to  the  geologist.  The  license 
to  designate  character  and  rank,  and  excluding  any  and 
all  citizens  from  locating,  owning,  operating,  surveying, 
or  examining  mines  and  metalliferous  deposits  without 
it.  All  citizens  of  good  repute,  past  seventeen  vears  of 
age,  entitled  to  the  prospectors'  and  miners'  grades,  on 
application  and  approval.  This  feature  alone  would 
dismiss,  without  notice,  the  whole  generation  of  pseudos, 
come-ons,  rakers,  parasites  and  pig-in-the-poke  pro- 
moters at  "one  fell  swoop."  S.  F.  Hunt. 

Montello,  Nev. 

Questions  the  Opportunities  in  the 
Camp  of  Guanacevi 

In k  Editor.  : 

Sir  I  beg  to  'all  ."in  attention  to  some  errors  in 
"The  Camp  of  Guanacevi,"  by  Alberto  Terrones  Benitez, 
published  in  the  Enginet  ring  and  Minimi  Journal-Press 
of  July  22: 

"In  his  trip  across  Mexico,  Humboldt  visited  it" 
p.  189).  On  all  of  his  travels  over  Mexico,  Humboldt 
never  got  north  of  Guanajuato. 

"At  present  there  are  1,124  claims  that  have  been  de- 
nounced, their  titles  not  being  issued  as  yet."  From 
January,  1916,  to  January,  1922,  or  during  the  last  six 
years,  698  applications  for  mining  concessions  were 
tiled  for  registry  at  Guanacevi,  and  only  1H7  were  ac- 
cepted  for  proceeding*.  Of  these,  about  fifty-seven  were 
titled,  and.  consequently,  a  total  of  180  remain  pending 
final   resolution.     Of  the  latter  a  goodly   number  have 


been  disposed  of,  either  by  voluntary  withdrawal  or  by 
disapproval  on  the  part  of  the  Department  of  Mines.  It 
can  safely  be  assumed  that  by  the  beginning  of  1922, 
not  more  than  sixty  to  seventy  denouncements  were 
pending  at  Guanacevi. 

"The  capacity  of  the  camp"  (page  14)  is  given  as 
a  total  of  1,500  tons  of  ore  per  day,  with  the  following 
average  grade:  2,267  g.  of  silver  and  5.2  g.  of  gold  per 
ton.  If  this  were  true,  Guanacevi  might  be  located 
almost  anywhere  on  the  globe,  and  surely  money 
would  not  lack  to  make  the  camp  one  of  the  most 
lively  spots. 

As  a  matter  of  fact,  the  following  figures  represent 
the  bald  truth:  During  about  two  years'  operations 
covering  the  Santa-Cruz-Garibaldi  group  of  mines,  and 
covering  the  same  period  concerning  the  Arianena  group 
of  mines,  high-graders,  (buscones)  were  able  to  mine 
a  total  of  1,277  tons  of  ore  with  an  average  assay  value 
of  2,260  g.  of  silver  and  2.26  g.  of  gold.  Since  the  high- 
graders  were  paid  according  to  tonnage  delivered  and 
assay  value  was  determined  by  sampling,  this  ore  rep- 
resents fairly  well  the  actual  possibilities  at  Guanacevi. 
The  grade  of  ore  given  by  Terrones  Benitez  coincides 
almost  with  actual  conditions,  but  the  tonnage  given  by 
him  is  out  of  all  proportion. 

The  truth  is  that  all  the  mines  existing  at  present  are 
more  or  less  worked  out,  no  new  orebodies  have  been 
developed  anywhere,  and  the  grade  of  ore  given  repre- 
sents about  the  best  high-graders  can  produce  in  exceed- 
ingly limited  tonnage. 

The  Railroad  Problem 

Years  ago,  Mr.  Johnson,  who  was  chief  engineer  of 
the  International  R.R.,  said:  "Guanacevi  is  very  well 
protected  from  a  railway."  This  opinion  was  expressed 
after  he  had  made  a  preliminary  survey  and  engaged  in 
extensive  investigations  as  to  the  probable  freight  pos- 
sibilities. 

Mr.  Terrones  Benitez  mentions  a  freight  possibility 
of  601,000  metric  tons  of  ore.  This  is  rather  low  for  a 
railroad  extension  from  Tepehuanes  to  Guanecevi,  a 
rail  distance  of  100  to  120  km.  Besides,  of  the  601,000 
metric  tons,  the  greater  pari  is  mere  rock  and  would  not 
stand  freight  and  smelter  charges  to  Velardefia  or 
Torreon. 

It  is  a  curious  fact  that  every  once  in  a  while  con- 
siderable railroad  talk  about  Guanacevi  flutters  through 
newspapers,  but  every  time,  when  cold  figures  as  to 
cost,  operation  cost,  and  freight  possibilities  are  looked 
into  at  close  range,  all  enthusiasm  dies  rather  suddenly. 
"Guanacevi  presents  an  opportunity"  i  page  1441 . 
Guanacevi  is  a  rather  throughly  worked-out  camp  and 
the  old  ca&carones  I  worked-out  mines)  will  never  pro- 
duce any  considerable  tonnage  of  any  kind  of  pay  ore. 
But  for  this,  we  will  let  Mr.  Terrones  Benitez  speak 
for  himself: 

On  page  142  he  says:  "At  a  depth  of  150  m.  the  veins 
become  too  poor  to  be  worked  under  the  present  cir- 
cumstances." on  page  189  he  saya:  "The  camp  produced 
ores  to  the  value  of  500,000.000  pesos."  On  page  141  he 
says:  "The  mineralized  country,  which  covers  an  area 
of  4,800  hectares."  Potting  these  three  things  together, 
I  fail  to  see  where  the  opportunity  cornea  in,  unless  Mr. 
Terrones  Benitez  has  in  mind  the  fact  that  "a  sucker 
is  born  every  minute." 

Further  comment   is  superfluous. 

Mexico,  D.  K.  Paul  X.  Stoffei,. 
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Silver  Mining  and  Milling  at  Talache,  Idaho 

A  Narrow  Silver  Vein  in  the  Coeur  d'Alenes  Which  Is  Being  Successfully  Worked- 

Modern  Flotation  Plant  Built  to  Treat  150  to  200  Tons  per  Day — Pittman 

Act  Influenced  Design  and  Operation  of  Equipment 

By  Felix  Edgar  Wormser 

Assistant  Editor,  Engineering  and  Mining  Journal-Press 


ONE  MIGHT  HAVE  TO  LOOK  long  and  hard  at 
a  map  of  Idaho  to  find  the  location  of  Talache. 
A  few  years  ago  the  name  of  this  village  in 
Bonner  County  would  have  passed  unnoticed,  but  the 
development  of  an  extremely  interesting  silver  deposit, 
with  its  attendant  activity  and  settlement,  has  added 


Lake  Pend  Oreille  looking  northeast 

greatly  to  Talache's  prominence.  In  fact,  the  visitor 
traveling  by  rail  from  Spokane  sixty-five  miles  to  Sagel 
— a  typical  Western  box-car  station  near  Talache — will 
notice  the  new  ore  bins  situated  alongside  the  railroad 
tracks  and  can  readily  sense  the  presence  of  a  mine. 
It  is  six  and  one-half  miles  from  Sagel  to  Talache  over 
the  Talache  Mines  Co.'s  new  road,  but  the  camp  can 
hardly  be  termed  isolated.  The  village  of  Sandpoint 
is  twelve  miles  north  and  Spokane  two  and  one-half 
hours,  traveling  south.  Its  proximity  to  larger  com- 
munities and  beautiful  location  combine  to  make  Talache 
an  ideally  placed  small  mining  center. 

The  mine  is  situated  about  three-quarters  of  a  mile 
from  beautiful  Lake  Pend  Oreille,  in  a  heavily  wooded 
area.  The  panorama  of  mountains  and  lakes  unfolded 
from  various  points  near  the  mine  is  magnificent.  The 
cleanliness  and  newness  of  everything  about  Talache 
are  in  keeping  with  its  surroundings.  I  am  informed  that 
Talache  is  the  Mexican  name  for  a  crude  form  of  pick 
which  was  extensively  used  in  earlier  days  for  mining 
purposes.  A  certain  tribe  of  Mexican  Indians  was 
almost  entirely  engaged  in  the  mining  of  silver  ores,  and 
finally  came  to  be  known  as  the  Talache  tribe,  from  their 
universal  use  of  the  crude  pick,  talache. 

In  the  fall  of  1916  an  option  was  taken  by  Major 
H.  H.  Armstead  on  the  Little  Joe,  Keystone,  and  other 
groups  of  claims.  In  February,  1917,  the  properties 
were  purchased  by  Major  Armstead  and  associates,  and 
title  passed  to  the  Armstead  Mines,  Inc.  In  the  spring 
of  1922  Major  Armstead  sold  his  interest  in  the  mine, 
and  the  name  was  changed  to  Talache  Mines  Incorpo- 
rated. A  long  tunnel  was  driven  to  cut  the  main  silver 
vein  on  the  property,  the  "Little  Joe,"  and  at  3,500  ft. 
from   the    portal    achieved    its    object.      That    was    in 


February,  1918.  The  tunnel  is  the  main  entrance  and 
corresponds  to  the  1,200  level  of  the  mine.  At  4,000  ft. 
it  connects  directly  with  an  inclined  raise  driven  at  60 
deg.  to  the  horizontal  for  a  distance  upward  of  916  ft. 
The  1,200  level  gives  a  depth  of  about  1,750  ft.  on  the 
vein,  which  strikes  north  10  deg.  east  and  has  a  dip 
of  30  to  60  deg.  east.  As  the  vein  and  inclined  raise 
have  different  dips  they  intersect  at  the  700  level — 
levels  being  100  ft.  apart  vertically.  Drifts,  crosscuts, 
and  raises  have  developed  the  vein  on  its  various  levels. 

The  Talache  mine  at  present  draws  its  entire  output 
from  the  Little  Joe  vein,  one  of  the  series  of  parallel 
veins  on  the  property  of  the  company.  The  vein  is 
narrow  but  persistent,  and  roughly  parallels  the  bedding 
of  the  metamorphosed  country  rock  or  part  of  the  Belt 
series  in  which  it  is  located.  A  slight  difference, 
amounting  to  perhaps  10  deg.  between  the  dip  of  the 
country  rock  and  the  vein,  would  indicate  by  its  per- 
sistence that  it  will  extend  to  a  greater  depth  than 
anticipated.  It  is  a  typical  fissure  vein,  in  many  places 
exhibiting  a  banded  structure.  The  country  rock  is 
either  the  St.  Regis  or  some  equivalent  shaly  quartzite 
characteristically  deep  purple  and  green  in  color,  which 
lends  an  attractive  color  scheme  to  the  mine  dumps. 

The  Little  Joe  vein  may  be  traced  for  one-half  mile 
on  the  surface,  but  faults  of  evidently  large  displace- 
ment and  heavy  overburden  prevent  its  being  exposed 
over  a  longer  distance.  Underground  it  has  been  devel- 
oped in  a  northerly  and  southerly  direction  for  about 


View  of  north  side  of  the  Talache  mill 

1,700  ft.  The  vein  varies  in  width  from  one  inch — or 
pinches  out  entirely — to  five  or  six  feet.  Its  average 
width  is  16.5  in.,  and  average  dip  is  45  deg.  Occasion- 
ally the  vein  is  frozen  to  its  walls,  but  usually  it  breaks 
cleanly  from  them.  It  has  been  estimated  that  in  only 
about  20  per  cent  of  the  working  places  is  the  vein  so 
frozen. 

Besides  deing  irregular  in  width,  the  vein  has  been 
subjected  to  normal  faults  of  moderate  and  small  dis- 
placement, the  largest  movement  being  about  150  ft. 
and  minor  ones  perhaps  25  ft.     Rolls,  slips,  pinches. 
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and  swells  add  to  the  intricacy  of  the  geology  and 
irregularity  of  the  vein.  In  short  distances  it  is  not 
uncommon  to  witness  the  vein  swell  from  a  few  inches 
to  five  feet.  Small  basic  dikes  in  the  mine  and  expo- 
sures of  granite  rocks  close  to  the  mine  attest  to  the 
igneous  origin  of  the  deposition.  Although  conditions, 
broadly  speaking,  are  similar  to  those  found  in  the 
lead  silver  mines  of  the  Coeur  d'Alene  around  Wallace, 
silver  is  found  chiefly  in  tetrahedrite,  not  in  galena. 

Despite  the  smallness  of  the  vein,  it  is  rich  in 
minerals.  Siderite,  pyrite,  chalcopyrite,  sphalerite, 
galena,  arsenopyrite,  tetrahedrite,  and  quartz  are  the 
most  prominent,  but  bornite,  stibnite,  and  hiibnerite 
have  also  been  identified.  A  typical  analysis  of  Talache 
ore  follows: 

Per  Cent 

Silira    .  67 

Siderite.  12 

Pyrite * 

Cnaleopyrite  2 

Sphalerite  ' 

( Jalena 

knenopyrite.  .  .......               1 

.-<■  and  other  material  8 

The  silver  content  of  the  vein  averages  12  to  20  oz. 
Up  to  Jan.  1.  VX1-1.  over  1(5,00(1  fl.  of  development 
was  recorded,  and  at  that  time  ore  reserves  were  esti- 
mated to  be  IKi.dOd  tuns,  carrying  0.09  OZ.  gold  and 
i7.-">  oz.  silver.  Pockets  of  very  rich  ore  are  found  at 
times.  Along  the  intersection  of  a  small  cross  Assure 
and  the  vein  on  the  700  level  there  is  a  small  body  of 
ore  assaying  1,000  oz.  in  silver.  Pockets  of  high-grade 
ore  are  found  in  other  parts  of  the  mine  and  tend  to 
bring  up  the  average  grade.     Sorl  I  from 

OZ.    silver. 

The  inclined  raise  connecting  the  1,200  ot  adit  level 
and  the  400  or  old  working  level  is  constructed  in  three 
compartments.  The  center  compartment  contains  rails 
and  a  skip  specially  buiil  for  the  hoi  ting  and  lowering 
of  men.  timbers,  and  supplies.  The  two  outside  com- 
partments are  respectively  waste  and  ore  chutes 
through  which  the  ore  and   wa -■'■  I   from  the 

upper  to  the  lower  levels,  ultimately  reaching  the  1,200, 
where  they  are  hauled  by  storage  I,, itter\  locomotives 
4,000   ft.   to  the   mill   or  dump.      The   ore    i     controlled 


Post  OgUn  Mill,  tunnel  entrance  and  shop: 

Panorama   of   Talache,   Idaho,   showing    entire   surface   plan 

in  its  fall  in  the  chutes  by  arc  gates  on  each  level.  Thus 
the  mine  is  not  subjected  to  any  ore-hoisting  expense 
and  only  men  and  supplies  are  hoisted.  The  ore  chutes 
give  a  fair  amount  of  storage  space.  Drainage  on  the 
various  level*  is  toward  the  "Main  Raise."  The  water 
is  collected  at  the  different  level  stations  and  piped  to 
the  1,200  level,  where  it  flows  by  gravity  to  a  tank  at 
the  portal  and  is  used  in  milling  without  pumping. 

The  vein  is  narrow  enough  to  cause  difficulty  in 
mining,  especially  at  its  lesser  dips.  The  general  prac- 
tice followed  is  simply  to  provide  a  working  space  in 
the  stopes  just  high  enough  for  comfortable  working, 
then  to  break  the  faces  of  the  stopes  in  two  steps,  the 
first  removing  the  waste  and  the  second  step  mining 
the  narrow  vein.  Especial  care  is  exercised  to  avoid 
contamination  of  the  rich  vein  matter  with  the  country 
rock,  and  careful  sorting  underground  is  the  rule.  The 
waste  forms  convenient  filling,  which  is  carried  as  close 
to  the  faces  as  possible.  More  than  enough  waste  is 
supplied  for  stope-filling  purposes,  and  the  excess  is 
trammed  to  the  dump.  The  ground  only  stands  well 
for  short  unsupported  distances,  and  although  not  so 
heavj  as  that  in  other  Coeur  d'Alene  mines,  requires 
constant  timbering  and  filling  to  prevent  caving.  The 
vein  is  not  wide  enough  for  the  use  of  square  - 
ordinary  lengths  of  stulls  and  headboards  and  subse- 
quent waste  filling  being  sufficient  to  support  the  mine 
workings.  In  many  stopes  the  pitch  of  the  vein  is 
not  steep  enough  for  the  ore  to  run  smoothly,  so  that 
considerable  shoveling  is  required,  but  generally  only 
a  small  amount  is  necessary.  A  low  pitch  of  the  vein 
necessitates  removing  more  of  the  walls  to  expose  the 
vein  in  the  stopes  than  where  the  pitch  is  steeper. 
Chutes  have  been  provide. 1  at  .".".'-ft.  intervals  to  min- 
the  amount  of  shoveling  required.  Owing  to  the 
narrowness  of  the  vein,  mining  costs  are  high.  For 
July,  1022.  they  were  $6.48  per  ton. 

I  he  Talache  mine  is  a  silver  mine,  and  like  many 
others  producing  the  white  metal  is  greatly  affected  by 
the  operation  of  the  Pittman  Act.  In  fact,  that  bit 
of  silver  legislation  has  had  a  profound  influence  on 
the  development  of  the  mine  and  the  design  of  the  mill. 
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On  March  1,  1922.  the  new  mill  was  started,  and  con- 
centrates were  shipped  to  the  East  Helena  lead  smelter 
of  the  American  Smelting  &  Refining  Co.  At  the  time 
the  mill  was  designed  a  paramount  consideration  in 
operation  was  to  take  maximum  advantage  of  the  dollar 
silver  provisions  of  the  Pittman  Act.  Hence  the  mill 
was  designed  to  treat  a  larger  tonnage  than  originally 
contemplated,  which  naturally  involved  mining  a  larger 
daily  tonnage  of  ore.  Construction  was  rushed  as 
quickly  as  possible  under  the  circumstances,  and  the 
actual  erection  of  the  mill  began  on  Aug.  1,  1921.  It 
started  operating  on  March  1.  1922. 

Talache  Mill  Has  Level  Location 

A  brand-new  mill  or  factory  has  something  fascinat- 
ing about  it.  The  absence  of  dust  and  dirt,  the  sight 
of  spick  and  span  smoothly  operating  new  machinery, 
and  the  odor  of  fresh  timber  combine  to  make  it  an 
attractive  object — to  an  engineer,  at  any  rate.  So  it 
is  with  the  Talache  mill,  a  compact  modern  flotation 
plant  capable  of  easily  handling  150  tons  per  day.  It 
was  designed  by  the  General  Engineering  Co.,  of  Salt 
Lake  City,  which  acted  as  consulting  metallurgical  and 
construction  engineers  and  supervised  the  construction 
of  the  mill.  The  company  did  everything  to  expedite 
its  erection  and  operation  that  it  agreed  to  do.  The 
pleasant  relations  existing  between  mine  management 
and  the  consulting  metallurgical  engineers,  and  the  fact 
that  the  mill  was  built  quite  within  its  estimated  cost, 
speak  well  for  this  arrangement.  Some  favorable  pur- 
chases of  machinery  in  a  declining  market  and  the 
ability  to  purchase  lumber  and  other  supplies  locally 
helped  to  lower  the  estimated  total  outlay.  The  mill 
represents  an  investment  of  close  to  $120,000. 

The  mill  is  constructed  of  wood,  with  corrugated 
galvanized-iron  sides  and  roof.  Two  accompanying 
photographs  show  its  outward  appearance.  Although 
advantage  could  have  been  taken  of  a  hillside  location 
for  the  mill,  a  flat  site  was  chosen  as  being  preferable. 
This  arrangement  gives  a  very  compact  plant,  in  which 
all  machinery  is  readily  and  quickly  accessible  and 
under  the  supervision  of  two  men  at  the  most.    It  would 


not  be  difficult  in  a  pinch  for  one  man  to  look  after 
the  entire  plant.  A  small  amount  of  climbing  is  all 
that  is  necessary  to  visit  any  section  of  the  mill.  Bucket 
elevators  have  had  to  be  used  to  convey  the  pulp  from 
one  unit  to  another,  but  their  cost  of  operation  is  low 
and  is  offset  by  the  important  advantage  of  compact- 
ness. Ease  of  construction  and  the  elimination  of 
heavy  grading  costs  are  other  advantages  gained  by 
construction  on  a  level  area.  With  the  exception  of 
filter,  all  operating  equipment  can  be  supervised  from 
one  working  floor.  The  mill  contains  only  one  more 
bucket  elevator  than  if  it  had  been  built  on  a  hillside 
site.  An  additional  advantage  of  the  present  location 
is  the  nearness  of  the  mill  to  the  mine  portal  and  the 
greater  compactness  of  the  camp  in  general.  These 
factors  make  for  greater  ease  in  supervising  operations 
as  a  whole. 

The  ore  is  delivered  to  the  mill  in  2J-ton  cars  drawn 
by  a  storage-battery  locomotive  and  dumped  in  a  crude- 
ore  bin  having  a  capacity  of  500  tons.  From  an  ore-bin 
chute  the  ore  drops  to  a  Stephens-Adamson  apron 
feeder  and  then  to  a  30-in.  grizzly  set  to  li  in.  leading 
to  a  Traylor  jaw  crusher  10x20  in.  The  undersize  of 
the  grizzly  and  the  product  from  the  jaw  crusher  are 
elevated  in  a  14-in.  bucket  elevator  (No.  1)  to  a  Hum- 
mer screen  sizing  to  i  in.  and  discharging  directly  into 
a  crushed-ore  bin  of  400  tons'  capacity.  The  oversize 
of  the  vibrating  screen  is  passed  through  Traylor  rolls 
42x16  in.,  set  to  i  in.,  and  discharging  into  bucket 
elevator  No.  1.  Thus  all  the  crushed  ore  is  reduced 
in  fineness  to  a  minimum  of  A  in. 

Callow  Flotation  Equipment  Used 

Secondary  crushing  is  done  with  an  8-ft.  Hardinge 
mill  operating  in  closed  circuit  with  a  6xl8i-ft.  Dorr 
duplex  classifier  and  fed  by  a  belt  feeder  from  the 
crushed-ore  bin.  The  Hardinge  mill  is  driven  by  a  Link 
Belt  silent  chain  drive  and  125-hp.  motor.  It  grinds 
to  minus-80  mesh.  Lime  is  added  at  this  point,  as 
flotation  takes  place  in  an  alkaline  solution  with  reagents 
the  names  of  which  I  am  not  at  liberty  to  state.  Steam 
is  discharged  into  the  Dorr  classifier  to  bring  the  pulp 
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Flow  sheet  of  150-ton  flotation  mill 


temperature  between  60  and  70  deg.  F.  The  discharge 
of  the  Dorr  classifier  passes  to  bucket  elevator  No.  2 
and  is  delivered  into  the  first  Callow  rougher  cells, 
consisting  of  seven  double  compartments.  The  concen- 
trate from  the  rougher  cells  drops  to  the  cleaner  cells  of 
three  double  compartments.  Tailing  of  the  cleaner  cells 
flows  back  to  bucket  elevator  No.  2.  The  tailing  of  the 
rougher  cells  goes  to  bucket  elevator  No.  3,  by  which 
it  is  transferred  to  four  Wilfley  roughing  tables  making 
two  products,  a  tailing  passing  out  of  the  mill  and 
concentrate  lifted  by  bucket  elevator  No.  6  to  one  Wilfley 
cleaner.  This  table  also  makes  two  products,  a  tailing 
to  be  discarded  and  concentrate  joining  that  from  the 
'allow  cleaner  cells  and  passing  to  bmket  elevator  No.  I. 
which  tie. I-  a  ZOxlO-ft.  Dorr  thickener.  The  overflow 
of  the  thickener  is  returned  to  the  mill  circuit  at 
the  Dorr  classifier.  The  underflow  ia  pumped  by  a 
diaphragm  pump  to  a  L2xl0-ft.  mechanical  agitator 
that  discharges  to  bucket  elevator  No.  6,  leading  to  a 
four-disk  American  continuous  filter  with  6-ft.  disks. 
The  filter  cake  drops  Into  ■  concentrate  bin  which  is 
directly  over  a   loading  shed   where   motor   trucks  can 


be  conveniently  loaded.  A  Roots  blower  No.  4  supplies 
air  at  3J  lb.  pressure  to  the  flotation  cells  and  a  small 
5x4-in.  air  compressor  and  12x6-in.  vacuum  pump  serve 
the  filter. 

An  accompanying  flow  sheet  shows  the  relations  of 
the  units  described  and  the  flow  of  the  pulp  through 
the  mill.  Electric  power  is  supplied  by  the  Washington 
Water  Power  Co.,  but  purchased  from  the  Mountain 
States  Power  Co.  The  company  built  and  owns  10.5 
miles  of  11,500-v.  transmission  line,  with  suitable  trans- 
former  stations  at  each  terminal.  At  the  Sandpoint 
end,  the  voltage  is  stepped  down  from  fi6,000  to 
11,500  v.  and  at  the  mine  end  from  11,500  to  2,300  and 
440  v.  A  local  power  house  contains  20-hp.  and  100-hp. 
boilers  and  is  the  central  heating  plant.  It  also  houses 
a  1,320  cu.ft.  per  minute  direct-connected  synchronous 
motor-driven  air  compressor. 

Although  the  concentrating  plant  has  been  in  oper- 
ation only  since  March  1,  1922.  results  have  more 
than  come  up  to  expectations.  It  is  endeavored  to 
keep  heads  at  15  oz.  silver,  but  there  are  periods  when 
they    naturally    run    below    and    above    that    grade.      A 
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typical  assay  of  heads  for  one  month  this  spring  was 
13.86  oz.  silver,  0.069  oz.  gold,  0.58  per  cent  copper, 
0.79  per  cent  lead,  2.00  per  cent  zinc,  8.00  per  cent 
iron,  0.75  per  cent  manganese  and  75  per  cent  "in- 
soluble." Average  recovery  for  the  months  of  March, 
April,  and  May  was  93.8  per  cent  of  the  gold,  94.3  per 
cent  silver.  98  per  cent  copper,  86  per  cent  lead  and  15 
per  cent  zinc.  The  concentrate  in  the  first  fifteen 
cars  shipped  ran  0.707  oz.  gold,  152  oz.  silver,  6  per 
cent  copper,  7.21  per  cent  lead,  3.12  per  cent  zinc,  30.49 
per  cent  iron,  1.5  per  cent  manganese,  and  8.8  per  cent 
"insoluble."  The  concentrate  is  now  being  shipped  to  the 
Tacoma  smelter  of  the  American  Smelting  &  Refining  Co. 
Prior  to  July  1,  the  mill  was  operating  on  two  shifts 
and  handling  95  to  96  tons  in  fifteen  hours,  but  is 
now  running  on  three  shifts.  Over  160  tons  have  been 
treated  without  difficulty.  Concentrate  is  running  close 
to  200  oz.  For  the  last  sixteen  days  in  July  the 
mill  treated  163  tons  of  ore  per  day,  with  the  following 
result : 


Feed 

Tailing .    .    . 

Concentrate 

Recovery,  per  cent . . . 


0.065 
0.005" 
0.66 
93  0 


16.92 


0.72 
0.08 
7.3 
89.9 


0  67 
0.02 
6.55 
97.6 


74  4 
76.3 
9.3 


28.6      1.0     3.5 


In  July  the  mill  treated  an  average  of  155  tons  per 
day  at  a  cost  of  93c.  per  ton.  Tests  have  been  made 
to  determine  the  capacity  of  the  mill.  During  the  first 
fifteen  days  of  August  180  tons  per  day  was  treated, 
with  results  corresponding  to  those  given  above.  On 
one  or  two  days  the  mill  was  operated  at  the  rate  of 
200  tons  per  day,  and  the  management  is  confident  it 
can  successfully  treat  this  daily  tonnage.  The  larger 
tonnage  was  obtained  mainly  by  decreasing  the  mesh 


of  the  Hum-mer  screen.  Recovery  fell  1  per  cent 
and  less. 

At  present,  additional  housing  facilities  are  being 
provided.  When  this  construction  work  is  completed 
the  company  will  be  able  to  employ  the  additional 
miners  required  to  mine  200  tons  per  day.  New  stopes 
are  now  being  opened  and  extensive  development 
is  under  way.  By  the  end  of  October  the  company 
expects  to  be  operating  on  a  basis  of  200  tons  per  day. 

Not  only  the  mechanical  equipment  of  the  Talache 
mines  but  also  the  accommodations  for  the  miners  and 
their  families  are  in  keeping  with  the  attractive  appear- 
ance of  the  camp.  Single  miners  are  given  rooms  in 
the  company  hotel,  which  contains  44  rooms,  two  men 
to  a  room,  single  beds,  electric  lights,  steam  heat,  and 
hot  and  cold  running  water.  The  men  are  supplied  with 
bedding,  showers,  and  means  of  recreation.  Charges 
are  $5  per  month  per  man.  Two  rows  of  charming  small 
cottages  have  been  built  for  the  men  with  families.  It 
is  not  difficult  to  observe  that  the  management  believes 
in  having  a  contented  force  of  co-workers  and  has 
done  more  than  has  been  called  for  in  providing  pleasant 


The  mine  boiler  room  and  compressor  plant 


Employees'  cottages  near  the  mill 

homes  for  the  community.  Everything  considered, 
location,  technical  equipment,  and  conditions  of  work, 
mining  at  Talache  may  well  stand  for  the  ideal  small 
mine  and  its  community. 

The  mine  is  owned  by  A.  H.  Burroughs,  Jr.,  and 
associates.  Mr.  Burroughs  is  vice-president  and  man- 
ager of  the  company.  I  am  greatly  indebted  to  him 
for  permitting  me  to  visit  his  operations  and  for  fur- 
nishing me  with  many  data  regarding  his  plant. 

If  there  is  any  lesson  to  be  learned,  or  if  there  are 
conclusions  to  be  drawn,  from  an  inspection  of  the 
work  at  Talache  it  is  the  fact  that  a  few  men  have 
taken  a  small,  unspectacular  silver  vein,  have  painstak- 
ingly worked  out  its  geology,  developed  it,  provided 
working  capital,  built  a  mill  to  treat  its  ore,  and  have 
done  so  successfully  despite  the  abnormally  high  costs 
of  the  last  few  years.  I  do  not  doubt  that  there  are 
other  Talaches  in  the  western  United  States,  but  none 
so  beautifully  situated.  The  prospector  who  is  dismayed 
and  discouraged  at  statements  inferring  that  the  min- 
eral wealth  of  the  United  States  has  all  been  discovered 
and  that  the  large  exploration  companies  have  thoroughly 
combed  the  country  may  well  take  heart  at  this  example 
of  intelligent  mining  and  careful  planning  to  make  the 
most  of  economic  conditions.  Unfortunately,  a  year 
and  a  half  will  probably  witness  the  end  of  the  pur- 
chases of  dollar  silver  under  the  Pittman  Act.  but  the 
principle  holds.  The  small  mine  still  has  a  chance  when 
properly  handled. 
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The  Sundt-Diaz  Flotation  Machine 

Similar  to  the  Callow  and  Inspiration  Type 
but  with  1:4  Slope,  and  60  Ft.  Long- 
In  Use  at  Corocoro  in  Bolivia 
By  F.  A.  Sundt 

A  PNEUMATIC  flotation  machine,  like  the  Callow 
and  the  Inspiration  type,  but  with  some  important 
differences,  has  been  developed  at  the  Corocoro  mill.  It 
is  4  ft.  wide  and  60  ft.  long,  with  an  inclination  of  the 
bottom  of  25  per  cent,  or  1  to  4.  The  depth  is  the  same 
— 2  ft.— throughout  the  entire  length.  As  can  be  seen 
in  the  photograph,  the  machine  has  baffles,  these  being 
2  ft.  apart. 

Each  cell  of  the  machine  has  its  own  water  level, 
these  levels  being  varied  by  raising  or  lowering  the 
baffles.  No  particular  water  level  is  generally  necessary 
as  each  cell  works  by  itself,  the  inflation  of  the  canvas 
bottom  after  several  days  in  operation  being  sufficient 
to  prevent  the  froth  from  passing  through  the  narrow 
opening  between  the  canvas  and  the  bottom  of  the  baf- 
fles. Only  in  the  last  cell  is  a  definite  water  level  neces- 
sary, because  of  the  tailing  outlet. 

At  the  middle  of  the  machine  is  an  electric  motor 
with  vertical  shaft  on  which  an  impeller  is  mounted  to 
aid  in  the  production  of  froth  by  mechanical  agitation. 
A  longer  machine  might  require  more  impellers. 

This  machine  has  a  capacity  of  500  metric  tons  in  24 
hours  and  takes  up  less  floor  space  and  head  room  than 
others.  If  it  were  not  for  the  baffles  it  would  not  be 
possible  to  use  so  long  a  machine  and  the  same  water 


The  machine  in  operation 

level  would  exist  throughout  the  length.  This  would 
result  in  at  least  15  ft.  of  water  at  the  tailing  end, 
necessitating  a  more  powerful  blower  and,  of  course, 
more  power  and  expense.  Because  of  the  steep  slope  of 
the  bottom,  it  is  not  necessary,  as  in  the  Inspiration 
type,  to  clean  the  canvas  with  water  pressure.  Each 
cell  has  an  air  pipe  with  valve,  the  pipe  entering  the 
machine  at  the  side  and  not  at  the  bottom  as  is  custom- 
ary in  other  machines.  The  canvas  is  purchased  in 
New  York,  is  used  in  four  or  five  plies  without  sewing, 
and  lasts  four  months. 

This  machine,  which  has  been  developed  by  the  super- 
intendent of  our  mill,  Pedro  E.  Diaz  D.,  and  myself,  is 
home-made  and  works  as  well  as  the  Minerals  Separa- 
tion sub-aeration  type,  one  of  which  we  have  here,  and 
with  less  power  and  at  lower  cost. 


Diagram   showing  construction   dttaUt   of  tht   Svndt-Diae  machine 


September  30,  1922 


Engineering  and  Mining  Journal-Press 


587 


Mexican  Labor-Contract,  Day's  Pay,  and  Task 

Contracts  Advocated  Only  When  Speed  Is  Not  Necessary  and  Competent  Supervision 

Is  Unavailable — Task  Best  Suited  to  Tramming  and  Mucking — Management 

of  Mexican  Labor  Requires  Tact  If  Proper  Results  Are  to  Be  Expected 

By  W.  W.  Shelby 


SOME  recent  development  work  in  the  Sierra 
Mojada  district  of  Coahuila,  Mexico,  affords  an 
excellent  comparison  between  the  contract  and 
day's  pay  system.  About  1900  a  shaft  was  sunk  46  m. 
to  the  igneous  sedimentary  contact,  and  one  drift  was 
driven  from  the  shaft.  The  results  were  negative, 
and  all  work  was  abandoned. 

In  1921  it  was  planned  to  sink  the  shaft  and  develop 
at  depth.  The  shaft  is  6  x  11  ft.  The  rock  is  lime- 
stone of  average  hardness.  No  air  was  available  for 
the  work. 

The  custom  in  this  district  has  been  to  contract 
everything  possible.  Speed  was  one  of  the  controlling 
factors,  and  previous  shaft  work  by  hand  had  given 
such  small  advances  that  a  modified  form  of  contract 
was  decided  upon.  One  round  of  eighteen  holes  was 
drilled  and  blasted  each  day  and  six  men  were  used 
to  drill  the  round.  Each  man  drilled  three  holes,  making 
a  total  of  3  m.  per  man,  the  time  of  drilling  being 
eight  hours.     Table  I  shows   results   obtained. 

TABLE  I— PROGRESS  AND  COST.    SHAFT  SINKING  IN  COAHUILA, 


MEXICO 

Advance 

-CuM 

i  per  Meter  ii 

a  Mexican  Currency  (Pesos) — 

1921 

Meters 

Drilling 

Explc 

isivts 

Mucking 

Boss 

Total 

Sept. 

3-  9 

5.05 

21. 

21 

17 

45 

4.40 

4.97 

48 

03 

Sept. 

10-16 

•4.40 

19 

92 

15 

OS 

6.36 

4.07 

45 

43 

Sept. 

17-23 

5.25 

20 

21 

15 

27 

6.  16 

3.98 

45 

62 

Sept. 

24-30 

4   30 

20 

.59 

15 

58 

7.03 

4.15 

47 

33 

Oct. 

1-  7 

4.20 

21 

21 

15 

80 

7.51 

2.53 

47 

05 

Oct. 

8-14 

5.40 

19 

48 

14 

35 

6.32 

3.33 

43 

48 

Oct. 

15-21 

5   50 

19 

47 

13 

06 

6  20 

3.71 

42 

44 

Weekly 

Average. . 

4  86 

20 

27 

15 

16 

6  23 

3.82 

45 

48 

Drilling  was  done  for  1  peso  per  meter  of  hole  drilled. 
Each  man  earned  3  pesos  per  day,  or  50  per  cent  more 
than  day's  pay  wage.  Dynamite  cost  1.12  pesos  per 
kilo,  caps  5  centavos  each  and  fuse  3.00  pesos  per  100  ft. 
These  supplies  are,  of  course,  much  cheaper  now. 

A  Mexican  contractor  would  probably  not  have 
advanced  over  one-half  of  this  distance,  and  the  cost 
is  believed  to  be  less  than  could  have  been  obtained 
by  contract.  The  reasons  advanced  for  this  discrep- 
ancy, are:  A  complete  round  was  blasted  each  day, 
which  would  not  have  been  accomplished  by  a  con- 
tractor; no  effort  was  made  to  place  holes  in  such  a 
way  as  to  take  advantage  of  the  breaks  in  the  lime- 
stone, and  in  drilling  by  the  meter  an  incentive  is 
offered  for  extra  effort. 

All  miners  were  required  to  stay  in  the  shaft  until 
the  entire  round  was  completed.  It  was  found  that 
only  the  best  single  jackers  could  complete  the  round 
in  the  allotted  time.  A  blueprint  of  the  shaft  round 
was  furnished  the  Mexican  boss,  who  dropped  the  plumb 
lines  and  measured  off  the  holes  according  to  the 
dimensions  given.  He  was  also  given  a  clinometer  with 
which  to  determine  the  proper  angle  on  the  cut  holes, 
so  that  the  pointing  of  holes  was  reduced  to  a  math- 
ematical basis  and  not  left  to  the  discretion  of  the 
shift  boss. 

From  the  bottom  of  this  shaft  a  crosscut,  6  ft.  wide 
by  7  ft.  high,  was  run  to  the  north  in  limestone  which 


is  similar  to  that  in  the  shaft.  The  6-ft.  width  was 
carried  to  accommodate  three  drillers  at  the  face. 
Single-hammer  work  was  attempted,  at  first,  but  the 
back  holes  proved  slow  drilling,  and  it  was  found 
necessary  to  resort  to  double-hammer  work  in  order  to 
complete  the  round  in  the  eight-hour  shift.  When 
driving  by  single  jacking  1  peso  was  paid  per  meter 
of  hole  drilled,  and  30  cm.  extra  was  allowed  for  the 
back  holes.  When  changed  to  double-hammer  work 
the  tarea,  or  task  system,  was  used.  Each  pair  drilled 
3 J  m.  for  the  day's  work.  Hence  cost  per  meter  of 
hole  drilled  was  1.14  pesos,  as  against  1  peso  in  the 
shaft.  Upon  the  completion  of  their  tarea  each  pair 
was  allowed  to  leave  their  work,  and  this  was  a  great 
inducement  from  their  point  of  view,  for  they  preferred 
this  fixed  daily  task  at  a  lower  wage  to  single-jacking 
with  its  increased  remuneration. 

The   results   obtained   in  the  crosscut   are   shown   in 
Table  II. 


TABLE   II— PROGRESS   A 


ND   COST,  CROSSCUTTING    IX    COAHTILA, 
MEXICO 


Advance 

~-Costs  pel 

•  Meter  in 

.  Mexican  Currency  (Pesos) — ■ 

1921- 

in  Meters 

Drilling 

Explosiv, 

?s  Mucking 

Boss 

Total 

Oct. 

22- Oct. 

28 

4.60 

17.07 

8.16 

4.18 

4.43 

33.84 

Oct. 

29-Nov. 

4 

5.30 

16  65 

10.81 

5.17 

5  70 

38.33 

Nov. 

5-Nov. 

II 

4.30 

14.29 

8.64 

2.99 

3   35 

29.27 

Nov. 

1 2-N  ov. 

18 

2.70 

13.50 

7.23 

4.54 

3.26 

28  53 

Nov. 

19-Nov. 

25 

4.70 

14.47 

9.11 

4.00 

2.77 

30  35 

Nov. 

26-Dec. 

2 

4.40 

15.45 

10.  10 

.4.83 

2.32 

32  70 

Dec. 

3-Dec. 

9 

5.80 

7.59 

3.98 

3.75 

1.98 

17.30 

Dec. 

10-Dec. 

16 

3.70 

11.35 

3.81 

3.11 

2.30 

20.57 

Dec. 

I7-Dec. 

23 

4.50 

11.55 

6.62 

3.73 

1.76 

23.66 

Dec. 

24-Dec. 

30 

4.50 

15.11 

8.70 

2.42 

1.34 

27.57 

Dec. 

31-Jan. 

6 

5.00 

11.20 

8.12 

2.58 

1.13 

23  03 

Jan. 

7-Jan. 

13 

4.00 

18.00 

11.11 

3.84 

1.27 

34.22 

.Ian. 

I4-Jan. 

20 

4.  10 

17.56 

11.50 

4.76 

1.24 

35.36 

Jan. 

21 -Jan. 

27 

4.50 

16.00 

9.78 

4.33 

1.13 

31.34 

Jan. 

28-Feb. 

3 

5.50 

12.73 

6.83 

3.12 

.93 

23.61 

Feb. 

4-Feb. 

10 

4.80 

15.00 

9.27 

3.91 

.88 

29.06 

Feb. 

I  l-Feb. 

17 

4.20 

17.62 

10.75 

4.37 

1.21 

33.95 

Feb. 

18-Feb. 

24 

4.20 

14.29 

8.82 

3.45 

1.01 

27.57 

Weekly  average . 

...4.38 

14.23 

8.42 

3.80 

2.02 

28.47 

Dynamite  cost  1.12  pesos  per  kilo;  fuse,  2  pesos  per 
100  ft.,  and  caps,  5  centavos  each. 

The  cost  of  mucking  is  more  for  a  crosscut  of  these 
dimensions,  but  speed  by  hand  drilling  can  be  obtained 
only  by  completing  the  round  in  one  shift.  In  this 
instance  also  the  holes  were  spotted  according  to  the 
dimensions  on  the  blueprint.  The  angle  of  cut  holes 
was  rarely  changed  and  little  was  left  to  the  discretion 
of  the  boss.  A  nine-hole  round  was  found  quite  satis- 
factory and  consisted  of  3  cut  holes,  3  breast  holes  and 
3  back  holes. 

It  is  obvious  that  the  miner  drilling  by  task  or  per 
meter  of  hole  will  take  no  care  in  the  pointing  of  his 
holes.  Hence,  for  a  large  number  of  workings  the  cost 
of  supervision  in  pointing  all  holes  would  be  prohibitive, 
unless  speed  were  the  paramount  consideration. 

As  the  workings  increased  in  number  they  were  all 
put  on  contract.  In  average  limestone,  such  as  covered 
by  the  above  tables,  it  was  found  that  the  speed  dropped 
to  40  per  cent,  while  the  cost  increased  only  3  per  cent. 
The  contractor  reduced  size  of  crosscut,  worked  fewer 
men,  and  blasted  whatever  holes  he  could  finish  at  the 
end  of  the  shift. 
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In  another  instance,  a  drift  was  driven  along  a  frac- 
ture. This  drift  was  largely  pick  work,  assisted  by  two 
or  three  holes,  and  the  work  was  done  on  day's  pay 
with  an  advance  of  3  m.  per  week,  the  cost  amounting 
to  8  pesos  per  meter.  The  same  men  doing  the  work 
on  contract,  at  the  previous  cost  price  to  the  company, 
averaged  7i  m.  per  week.  Day's  pay  in  this  drift  was 
a  decided  failure.  Many  more  instances  could  be  cited, 
but  they  would  practically  all  lead  to  the  same  con- 
clusions as  those  mentioned. 

Supervision,  as  applying  to  those  who  are  handling 
the  details  of  operation,  such  as  the  shift  boss  and 
the  mine  foreman,  is  a  subject  upon  which  widely 
different  views  are  held.  Some  maintain  that  close 
foreign  supervision  is  the  only  method,  whereas  others 
hold  that  all  orders  should  be  issued  by  the  Mexican 
boss,  and  some  believe  in  a  combination  of  the  two. 
There  are  some  excellent  miners  among  the  Mexicans, 
and,  so  far  as  ability  to  handle  underground  details  is 
concerned,  there  will  be  no  difficulty  in  finding  the  man. 
But  to  find  the  native  boss  who  can  get  a  day's  work 
out  of  a  day's-pay  peon  is  much  more  difficult.  The 
peon  will  not  do  the  work  for  his  fellow  citizen  that  he 
will  perform  for  the  foreign  boss,  assuming  that  the 
latter  understands  Mexican  labor. 

The  matter  of  cost  is  also  a  consideration.  About 
three  native  bosses  can  be  obtained  for  the  price  of 
one  American  boss.  In  my  opinion,  this  increased  cost 
is  more  than  offset  by  the  output  per  man  shift.  An 
active  shift  boss  can  efficiently  handle  a  large  amount  of 
detail,  stope  bosses  being  necessary  only  when  large 
orebodies  are  being  extensively  mined. 

As  to  the  type  of  foreign  shift  bosses,  there  are  many 
and  various.  Before  the  Mexican  revolution  the  most 
favored  policy  was  "treat  'em  rough."  It  was  the  prac- 
tice to  yell  and  swear  at  the  peon.  There  are  many 
bosses  that  still  follow  the  same  policy.  In  places  it 
can  still  be  done,  and  in  places  it  cannot  be  done.  But 
at  no  place  will  such  a  policy  produce  maximum  results, 
and  most  companies  will  not  permit  it. 

It  sometimes  seems  that  more  tact  is  necessary  to 
handle  the  peon  than  is  required  with  higher  class 
labor.  They  are  easily  led,  but  driven  with  more  diffi- 
culty. Properly  handled,  they  are  cheap  labor.  Im- 
properly handled,  they  lose  their  chief  advantage— that 
of  cheapness. 

For  development  by  hand,  when  speed  is  essential, 
carry  large  headings  and  use  the  task  or  drill  by  the 
meter.  Use  contract  only  when  efficient  supervision  is 
not  available  and  speed  is  not  necessary.  For  stoping, 
whether  by  hand  or  air,  drill  by  the  meter.  For  tram- 
ming, use  task  or  contract.  Never  tram  by  day's  pay 
with  Mexican  labor.  For  mucking,  use  the  task.  For 
odd  lobs,  use  the  t.-^k  whenever  practicable.  Do  not 
use  day's  pay  if  either  of  the  other  methods  can  be 
applied.     Have  ample  supervision   of  the  proper  kind. 


Zinc  Blende  Roasted  Without  Fuel 

Roasting  <>f  zinc  sulphide  ores  without  .xtranc-ous 
fuel  is  reported  to  have  been  highlj  icc<  ful  in  a 
new  type  of  furnace  Installed  about  two  years  ago  at 

the  plant  of  th"  National  Zinc  Separating  Co.,  Cuba 
City.    Wis.      Details    of   the    furnace    construction    have 

not  >it  been  released  for  publication.  It  Is  understood, 
however,  that  a  company  has  been  formed  t<>  Introduce 
the  new  furnace  and  that  I^eslie  H.  Webb,  til.".  Union 
Arcade,  Pittsburgh,  has  general  charge  of  the  work. 


Underground  Workers  Must  Have 
Good  Drinking  Water 

A  recent  report  by  R.  R.  Sayers,  chief  surgeon  for 
the  U.  S.  Bureau  of  Mines,  discusses  the  requirements 
for  safe  methods  of  supplying  drinking  water  for  men 
working  underground.  The  recommendations  are  sum- 
marized as  follows: 

1.  Water  for  drinking  should  be  obtained  from  a 
source  known  to  be  pure.  To  be  assured  that  it  is  pure, 
it  is  advisable  to  have  the  water  or  the  sources  of  water 
examined  and  approved  by  the  State  Department  of 
Health. 

2.  Where  the  water  is  known  to  be  infected  or  its 
purity  is  unknown,  it  may  be  made  safe  for  drinking 
purposes  by  distillation,  by  boiling,  or  by  chlorination, 
under  the  proper  superivision. 

3.  Small  filters  of  the  household  type  are  not  usually 
satisfactory  and  their  use  is,  therefore,  not  advised. 

4.  The  piping  of  drinking  water  underground  is  the 
safest  method  of  its  distribution. 

5.  If  containers,  such  as  barrels  or  kegs,  are  used 
in  taking  water  underground,  they  should  be  kept 
tightly  closed  with  only  a  tap  or  drinking  fountain 
head,  or  both,  for  withdrawing  the  water.  Such  con- 
tainers should  be  washed  thoroughly  and  disinfected  at 
regular  intervals,  at  least  once  each  week. 

6.  Sanitary  drinking  fountains  should  be  so  designed 
that  it  is  impossible  for  the  mouth  of  the  drinker  to 
come  in  contact  with  the  outlet.  Those  fountains  which 
direct  the  jet  of  water  at  an  angle  with  the  vertical 
are  usually  most  satisfactory. 

7.  Taking  drinking  water  underground  in  individual 
pails  usually  has  the  disadvantage  of  the  water  being 
obtained  from  many  sources,  often  of  unknown  purity, 
but  it  has  the  advantage  of  decreasing  the  danger  of 
transmission  of  disease  through  drinking  water,  as  each 
miner  generally  drinks  only  from  his  own  pail. 

8.  Where  ice  is  used  for  cooling  water,  it  should  be 
made  from  distilled  water  or  water  from  a  source 
approved  by  the  State  Department  of  Health.  In  cool- 
ing the  water  the  ice  and  water  need  not  be  in  contact, 
in  which  case  the  purity  of  the  ice  is,  of  course,  of 
less   importance. 


Blasting  at  Chuquicamata 

Mining  at  the  Chile  Exploration  Co.'s  property  at 
Chuquicamata.  Chile,  is  an  illustration  of  rock  being 
broken  on  perhaps  a  vaster  scale  than  in  any  other 
part  of  the  world,  says  Thr  Excavating  Engineer. 
Previously  the  method  employed  was  the  tunnel  method. 
These  tunnels  were  driven  parallel  to  the  working 
bench;  entrance  to  them  was  by  means  of  shafts  and 
crosscuts,  the  distance  between  the  drilling  tunnels 
depending  upon  the  height  of  the  orebody.  The  tunnels 
are  6J  ft.  high  and  5  ft.  broad.  Extensive  tests  are  now 
being  carried  out  to  determine  whether  the  churn- 
ilrilling  method  is  more  satisfactory.  The  holes  are 
driven  on  an  average  of  16  ft.  apart  and  55  ft.  deep. 
It  has  been  found  that  this  method  of  blasting  breaks 
up  the  ground  well  and  has  resulted  in  higher  shovel 
output. 

Trojan  and  Du  Pont  dynamite  is  used,  seven  to  eleven 
cases  to  a  hole.  Extensive  use  is  made  of  jackhammer 
drills  driven  from  a  central  compressor  station  for  the 
purpose  of  breaking  up  rocks  that  are  too  large  to  go 
through  the  crushers. 
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Pyritic  Smelting  at  the  Siemens-Kwarzchana  Copper 
Works,  in  the  Caucasus 

Plant  a  Modern  One,  Consisting  of  Sintering  Pots,  Blast  Furnaces,  Converters,  and 

Refining  Furnace  —  Metallurgical  Results  Good  and  Costs  Low,  Though 

Operation  Has  Been  Spasmodic  Because  of  War  Conditions 

By  Dr.  C.  Offerhaus 


THE  CLASSIC  KEDABEG  copper  mines  (the  old- 
est copper  mines  and  copper-smelting  works  in 
the  Caucasus,  having  been  worked  since  1864), 
being  nearly  exhausted,  the  Siemens  company  decided 
in  1912  to  build  a  new  smelter  to  smelt  the  ore  of  their 
Kwarzchana  mines,  which  they  bought  about  twenty 
years  ago. 

The  Kwarzchana  property  is  at  present  situated  on 
Turkish  territory,  at  the  right  border  of  the  Tschoroch 
River,  at  a  distance  of  about  70  versts1  from  Batouro 
and  about  20  versts  from  Artwin.  From  the  village  of 
Sinkot,  on  the  Batoum-Artwin  government  road,  a  pri- 
vate road  of  about  5  versts,  with  grades  up  to  12  per 
cent,  goes  up  to  the  mines,  which  lie  at  an  altitude  of 
about  800  m.  The  property  had  been  developed  since 
1904,  and  the  company  did  not  decide  until  the  fall  of 


1912  to  build  a  smelter;  by  that  time  about  18  km.  of 
tunnels  had  been  driven  and  about  30,000,000  poods2  of 
ore  with  about  5  per  cent  copper  was  in  sight. 

The  ore  occurs  as  a  lens-shaped  orebody  of  massive 
copper-containing  pyrite,  formed  by  metasomatie  re- 
placement at  a  contact  of  a  lime-alumina  schist  at  one 
side  and  rejuvenated  andesite  and  tuff,  called  quartzite, 
at  the  other  side. 

The  following  average  percentage  analyses  of  a  large 
quantity  of  run-of-mine  ore  shows  the  composition  of 
the  ore,  with  its  striking  high  arsenic  content: 

Cu  S  Fe         Zn        Pb         Bi         As      SiOj    CaO 

i     34.65     3.67     0.72     0.01        1.46     3.54     0.2 
37.16     2.87     0.52     0.015     1.24     3.1       0.2 


As  may  be  seen  from  the  analysis,  the  ore  is  suitable 
for   pyritic  smelting;    however,   in   consequence   of   its 


U  verst    =    1.07  km.    =    §  mile. 


=1  pood    =    16.38  kg. 


Fig.  1.     General  view  of  the  country  about  the  smelter 
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high  arsenic  content,  not  for  the  manufacture  of  sul- 
phuric acid. 

The  quartzite  which  covers  the  orebody  contains  up 
to  80  per  cent  SiO,  and  has  the  following  composition: 

Si02        AI2O3       ¥eO        CaO 
Percent 78  8.5         3.85  1.2 

Parts  of  this,  rich  in  silica,  are,  lacking  a  richer  and 
purer  quartz,  used  as  flux  for  the  pyritic  smelting. 

The  foot  wall,  a  lime-alumina  schist,  is  locally  dis- 
seminated with  copper-containing  pyrite.  Of  this  cop- 
per-containing schist  with  2  to  7  per  cent  copper,  about 
20,000,000  poods  have  been  developed  since  1915;  con- 
sidering the  theory  of  the  genesis  of  the  orebody  and  by 
analogy  with  other  orebodies  of  the  same  kind,  still 
larger  quantities  of  this  copper-containing  schist  may 


Fig.  2.     Plan  of  the  smelter 

be  expected.     An  average  analysis  of  a  large  quantity 
of  this  material  shows  the  following  composition: 


38.9 


CaO 

2  4 


20.3 


Percent 4  * 

The   material   is   of  course   not   suitable   for   pyritic 
ting,  and  must  be  concentrated  in  any  event. 

Transportation  Conditions  Not  Good 

The    problem    of    how    to    work    this    orebody    in    a 
profitable  way  depended  very  much  upon  the  transporta- 
tion problem.     Transport  conditions  are  poor.     No  reli- 
ance could  be  placed  on  the  railroad  projected  for  many 
between  Batoum  and  Artwin.     Tin    Tschoroch  is 
a  wild  unregulated  river,  and  continuously  c 
bed,    which    is    very    wide    in    parts.      Only    small    b 
ailed  kajookt)  with  a  capacity  of  aboul   LOO  | 
ised;  tb       •  ■   •  ng  people  and   freight 

down    the   river    <  at    about    15   km.    an    lioiiri    and    must 
then  he  towed  up  again,  which  is  very  troublesome.     A 
J  powerful  motor  towiioat  with  flat   bottom  and 
ipelli  l      was    planned    and    pr<  ■  ired    by    the 
this  purpose,  :  ul  or  account 
,,;-  the  war  oned.    An  aerial  i 

from  the  mi  •     to  Batoum  was  projected,  bul  was 

built,  as  tin  Wew  to,,  high.     Transportation 

from  and  to  the  mine-  the  be  done  bj    auto 

trod  wagons,  and  the  cost  of  transportation 


from  Batoum  to  Sinkot  was  30  kop.;i  per  pood,  before 
the  war,  not  including  back  freight. 

All  possibilities  of  working  the  property  with  a  prorit 
were  carefully  studied.  However,  the  conditions  of 
transportation  governed,  and  made  necessary  the  erec- 
tion of  a  smelter  near  the  mines  to  smelt  the  ore 
pyritically.  In  this  way  the  costs  of  transportation 
were  reduced  to  a  minimum  (coke,  crude  oil  and  ware- 
house supplies  up  and  copper  down),  and  the  transporta- 
tion up  and  down  was  about  equal.  Though  there  is 
a  market  for  sulphuric  acid  in  the  Caucasus  and  the 
south  of  Russia  (Baku  and  Grossny),  the  recovery  of 
sulphur  was  not  planned;  also,  the  iron,  which  before 
the  war  was  not  paid  for  when  present  in  purple  ore, 
goes  to  waste  with  the  slag.  Moreover,  one  must  calcu- 
late upon  a  loss  of  about  12  per  cent  of  the  copper  with 
the  slag.  Flotation  was  planned  for  the  treatment  of 
the  copper-pyrite-containing  schist ;  however,  the  erec- 
tion of  the  flotation  plant  was  delayed  by  the  war.  It 
may  be  mentioned  here,  that  massive  pyrite  ores  of  this 
kind  can  be  worked  more  economically  by  roasting,  mak- 
ing sulphuric  acid,  and  then  chloridizing,  roasting,  and 
leaching.  In  this  way  a  higher  recovery  of  the  copper 
(about  95  per  cent)  is  reached,  and  the  sulphur  and  iron 
are  not  lost.  In  out-of-the-way  places,  however,  one 
is  compelled  to  smelt  the  ore  at  the  mines  and  to 
pass  up  the  less  valuable  components  such  as  sulphur 
and  iron.  High-sulphur  ores  have  in  such  a  case  the 
special  advantage  that  pyritic  smelting  is  possible,  so 
that  part  of  the  sulphur  can  be  used  as  fuel  to  replace 
coke. 

Situation  of  the  Smelting  Works 
For  the  erection  of  the  smelting  plant,  a  level  spot 
in  a  valley  enlargement  formed  by  a  mountain  "slip" 
was  chosen.  The  building  of  the  plant  was  started  in 
the  last  months  of  1913;  when  the  war  started,  the 
work  was  practically  stopped.  On  Nov.  5,  1914,  Kwarz- 
chana  was  taken  by  the  Turks,  but  they  were  driven 
out  of  the  country  in  the  spring  of  1915.  In  July,  1915, 
the  plant  started  operation  and  worked  with  several 
interruptions  on  account  of  lack  of  labor,  coke,  crude  oil, 
and  supplies,  up  to  January,  1918.  In  this  month  opera- 
tions  had  to  be  stopped  because  of  the  political  and 
economic  conditions.  The  highest  monthly  production 
was  over  17,000  poods  of  copper.  The  operation  of  the 
plant  showed  that  the  works  were  able  (in  normal 
times)  to  make  a  profit  and  it  was  planned  to  start 
operations  again  as  soon  as  local  conditions  allowed. 

The  general  situation  of  the  works  is  shown  in  the 
photograph,  Fig.  1,  and  the  plan  in  Fig.  2.  The  sinter- 
ing   plant     (1),    bias!     t'nrn.ii  .: ,    and 

refining  furnace  (4)  with  crane  (5)  are  situated  around 

a  large  dust  chamber  (6).  Both  stations  of  the  aerial 
ropeway  i7  and  8)  which  connects  the  plant  with  the 
mines  and  the  government  road  iSinkott,  the  bins  for 
ore,  quartz  and  coke  (9),  the  sintering  plant,  lal 
tory  i  10),  shops  (11),  and  warehouse  (12),  lie  on  the 
level  as  the  dust  chamber  and  the  charging  floor 

of  the  blast  furnace.  The  tapping  floor  is  about  61  m. 
lower,  anil  the  level  of  the  converter,  refining  furnace, 
and  crane  columns  is  about  !>  m.  lower.  The  power  and 
blower  house  i  1 :',  t  is  a  distance  of  about  100  m.  from 
the    blast     furnace,    and    somewhat    lower    -on    the   con- 

i    and   refining-furnace  level.     The  three  st< 
tanks    for   oil   at    the  sitle  of   the   ropeway   station    are 
built  on  a  somewhat   lower  level,  the  upper  rims  of  the 
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tanks  corresponding  with  the  working  platform  of 
the  station. 

The  power  plant  and  blower  house  are  built  under 
one  roof  and  are  provided  with  three  vertical-  Diesel 
engines  made  by  Gebr.  Sulzer,  Winterthur,  Switzerland 
i  4  cylinder;  model  4-D  65;  190  r.p.m. ;  capacity  265  hp. 
each),  directly  coupled  with  three  S.  S.  W.  d.c.  generators 
(capacity  185  kw. ;  190  r.p.m.;  525  v.)  and  two  Enke 
positive  blowers  (No.  9,  with  a  total  capacity  of  300  to 
350  cu.m.  per  min.  and  a  pressure  of  2,000  to  2,300  mm. 
of  water;  250  to  290  r.p.m.;  power  total  216  to  250  hp.). 
The  blowers  are  directly  coupled  and  stand  on  the  same 
foundation  plate  with  two  S.  S.  W.  d.c.  shunted-circuit 
motors  of  140  hp.  each  (525  550  volt,  200  to  300  r.p.m.) , 
with  starting  rheostat  and  shunted-circuit  regulator. 

Other  equipment  includes  a  Brown-Boveri  turbo- 
blower with  a  capacity  of  170  cu.m.  per  min.;  2,930  to 
3,030  r.p.m.;  pressure,  0.95  to  1.05  atmospheres;  315 
to  345  hp. ;  direct  coupled  and  on  the  sam*;  foundation 
plate  with  a  400  hp.  S.  S.  W.  d.c.  motor  of  3.000  r.p.m., 
with  starting  rheostat  and  shunted-circuit  regulator; 
a  small  special  motor  for  remote  control  of  the  turbo- 
blower from  the  converter  stand;  a  small  15-kw.  trans- 
former for  lighting  the  buildings.  Outside  the  build- 
ings, series  arc  lights  are  used.  It  should  be  noticed 
that  direct  current  was  chosen,  this  being  specially 
adapted  for  works  equipped  mainly  with  blowers,  eleva- 
tors and  cranes. 

If  the  plant  works  full  capacity  the  daily  oil  con- 
sumption is  160  to  180  poods.  The  price  of  the  oil  in 
January,  1916,  was  Rbl.  1.25,  free  works,  and  the  cost 
of  1  kw.-hr.  was  4.2  kop. 

Two  Aerial  Ropeways  Provided 

The  ropeway  from  the  mines  to  the  smelter  has  a 
fall  of  73  m.  on  a  horizontal  length  of  600  m.  The 
contents  of  a  wagon  is  about  200  liters  (about  20  poods 
of  ore)  and  about  60  cars  can  be  moved  in  one  hour. 
Power  used  is  11  to  3  hp.  and  the  motor  provided  is 
of  7  hp. 

The  ropeway  from  the  smelter  to  the  government 
road  has  a  fall  of  426  m.  and  a  horizontal  length  of 
1,970  m.  The  cars  take  10  poods,  and  24  cars  can 
be  shipped  in  one  hour.  The  power  used  is  about 
12  hp.  and  a  20-hp.  motor  is  provided.  The  aerial  rope- 
ways were  built  by  the  J.  Pohlig  A.-G.  in  Coeln-Zollstock. 

The  Fuel  Supply 

Baku  crude  oil  (sp.  gr.  0.875;  11,000  cal.)  reaches 
Batoum  in  railroad  tank  cars  and  is  pumped  into  large 
oil  tanks  on  the  Siemens  grounds  in  Batoum.  Auto 
tank  cars  and  horse-driven  tank  wagons  take  the  oil 
to  Sinkot,  where  it  is  stored  in  an  oil  tank  with  a 
capacity  of  30,000  poods.  Later  on  an  agreement  was 
made  with  the  Caucasus  Copper  Co.,  which  works  a 
large  copper  property  in  Dsansul,  in  the  Murgul  Valley, 
about  20  versts  from  Bortscha  at  the  left  border  of 
the  Tschoroch  River,  to  pump  the  oil  for  Kwarzchana 
through  their  4-in.  pipe  line  from  Batoum  to  their  pump 
station  near  Bortscha,  into  a  storage  tank  of  the  Siemens 
company.  Oil  transportation  by  truck  was  then  re- 
duced to  about  20  versts.  From  Sinkot  the  oil  is 
transported  to  the  smelter  by  the  ropeway  in  special 
ropeway  barrels,  which  take  10  poods  of  oil.  At  the 
ropeway  station  of  the  smelter  the  barrels  are  emptied 
by  means  of  funnel  and  pipe  into  the  three  oil  tanks 
mentioned,  of  10,000  poods  each.  From  these  tanks  a 
pipe  goes  to  the  power  house  with  a  side  line  to  the 


refining  furnace.     At  both  places  of  consumption  the 
oil  can  be  measured. 

Coke  and  anthracite  are  also  brought  to  Sinkot  with 
auto  trucks  and  horse  wagons;  the  materials  are 
weighed  in  Batoum  and  Sinkot  and  stored  in  large 
storage  bins  in  Sinkot,  from  which  place  they  are 
transported  to  the  smelter  by  means  of  the  ropeway. 
At  the  plant,  the  ropeway  cars  filled  with  coke  (about 
10  poods  each)  are  led  over  the  coke  bins  and  are 
emptied  therein. 

The  Ore  and  Flux  Supply 

The  ore  cars  at  the  mines,  leaving  the  main  tunnel, 
are  discharged  on  an  inclined  grizzly;  the  material 
which  passes  the  grizzly  falls  on  another  inclined  grizzly, 
which  makes  a  90-deg.  angle  with  the  first  one.    In  this 


Fig.  3.     Cross  section  of  ore  bins 

way  the  ore  is  classified  in  three  sizes  and  slides  down 
on  the  inclined  bottoms  of  the  storage  bins.  The  ore 
is  generally  much  decomposed  by  the  weather  and  large 
lumps  can  be  broken  easily  with  a  hammer;  the  erec- 
tion of  a  crusher  was  therefore  not  necessary. 

A  high-grade  quartzite  can  be  mined  in  an  open-cut 
not  far  from  the  ore  bins,  and  about  50  m.  above  them. 
This  material  is  carried  down  by  means  of  a  double- 
acting  inclined  railway,  passes  a  No.  4  Humboldt 
crusher  with  a  jaw  opening  of  250  x  125  mm.,  and  slopes 
down  to  the  quartz  bin,  which  stands  on  the  same  level 
as  the  ore  bin.  A  rail  of  the  ropeway  passes  alongside 
the  ore  and  the  quartz  bin;  the  full  cars  are  pulled  by 
hand  to  the  near-by  ropeway  station  and  pass  there  over 
an  automatic  scale.  The  counted  and  weighed  cars 
go  by  ropeway  down  to  the  smelter.  Lump  ore  and 
quartz  are  there  dumped  in  the  storage  bins,  and 
the  fine  goes  directly  to  the  sinter  plant.  The  cost  of 
the  ore,  f.o.b.  smelter,  was,  in  the  last  month  of  1915 
and  the  first  month  of  1916,  6  to  8  kop.  per  pood. 

The  storage  bins  stand  on  the  level  of  the  charging 
floor  of  the  blast  furnace  and  directly  at  the  side  of 
the  lower  ropeway  station.  Fig.  3  represents  a  sche- 
matic cut  through  a  compartment  of  the  ore  bin.    The 
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bins  are  built  of  wood  and  covered  with  a  roof;  all 
sliding  planes  are  covered  with  3-mm.  sheet  iron. 
The  dead  space  of  the  bin  is  generally  filled  with  ore; 
this  ore  can  be  taken  out,  if  necessary,  by  hand  from 
the  bottom  by  removing  the  side  boards.  The  bins  are 
designed  to  hold  fourteen  days'  supply  of  ore  and  quartz. 
For  materials  which  come  from  Batoum,  as  coke  and 
oil.  the  storage  capacity  in  Sinkot  and  at  the  plant 
together  suffices  for  three  to  six  months,  as  transporta- 
tion in  winter  time  is  occasionally  interrupted  for 
months  by  snow. 

The  water  conditions  are  not  very  favorable.  One- 
third  of  the  water  of  a  near-by  stream  is  at  the  disposal 
of  the  plant ;  it  is  dammed  about  50  m.  above  the  plant 
and  runs  through  a  6-in.  pipe  line  to  the  plant.  About 
half  way,  a  water  tank  with  a  diameter  of  15  archin'  and 
a  height  of  7  archin  is  placed.  The  mountains  in  this 
part  of  the  country  are  much  decomposed  by  weathering, 
and  steep;  during  the  rainy  periods  much  turbid  water 
comes  down  and  during  the  rest  of  the  time  water  is 
scarce,  though  the  plant  has  never  had  to  be  shut  down 
because  of  this.  The  blast-furnace  jacket  water  is  all 
reclaimed.     Even  in  times  of  water  scarcity,  it  was  al- 


Cross  section  of  sintering  pot 


ways  possible  to  granulate  two-thirds  of  the  slag;  at 
such  times  slag  was  handled  one-third  of  the  time  with 
5-metric-ton  slag  cars,  and  in  this  time  the  water  tank 
mentioned  above  was  filled. 

Siikkt-Iron  Sintering  Pots  Not  Desirable 
The  sintering  plant  was  furnished  by  the  "Maschinen- 
bau-Anstalt  Humboldt,"  Coeln-Kalk,  and  designed  for  a 
capacity  of  <'>n  metric  tons  in  24  hours,  which  was  ob- 
tained on  an  average.  There  are  six  stationary  pots 
with  a  capacity  of  2.2  cu.m.  each,  which  stand  along 
(MM  of  the  long  sides  of  the  dust  chamber.  The  con- 
struction of  these  or, i  can  be  seen  from  Fig.  4.  The 
are  not  of  the  usual  cast-iron  construction,  but  are 
of  boiler  sheet  iron  with  a  ribbed  cast-iron  lining 
consisting  of  lour  parts.  This  construction  was  chosen 
as  it  was  expected  to  have  certain  advantages  for  re- 
mote places  I  no  risk  of  bursting  and  easy  to  transport  ). 
It    did    not,    however,   COHM    up   t<  ions,   as   the 

pots  warp  more  or  less  from  the  heat,  causing  the  axes 
to  become  dell.,  ted,  this  making  the  dumping  difficult. 
In  increasing  the  plant,  casl  Iron  pol  are  planned 
again,  the  bursting  being  no  longer  so  serious,  with 
the  possibility  of  electric  welding.     The  air  connection, 

•1    nrchln    =    0.711   m. 


with  stuffing  box  and  flexible  steel  tube,  is  regulated 
from  the  platform  by  means  of  a  lever;  the  dumping 
is  done  by  means  of  a  hand  wheel.  The  air  blast  is 
furnished  by  a  blower  ( high-pressure  ventilator)  with 
a  capacity  of  150  cu.m.  per  min.  at  a  pressure  of  1,000 
mm.  of  water  (diameter  of  propeller,  700  mm.,  3,150 
r.p.m. ;  45  hp.),  directly  coupled  with  an  S.  S.  W.  d.c. 
motor  of  50  hp.  and  2,750  to  3,450  r.p.m. 

The  grates  of  the  pots  are  covered,  as  is  usual,  with 
a  layer  of  limestone.  Waste  wood  serves  to  ignite.  A 
rail  of  the  ropeway  runs  from  the  lower  ropeway  sta- 
tion over  storage  bins,  bridge,  and  dust  chamber,  along 
the  six  pots.  The  cars  with  fine  ore  are  dumped  on 
a  wooden  platform,  built  on  the  dust  chamber;  the 
different  kinds  of  ore  are  then  mixed,  moistened,  if 
necessary,  and  the  mixture  is  charged  in  small  quanti- 
ties into  the  hoppers  or  through  the  doors  in  the  hood 
of  the  pots.  The  charge  is  divided  over  the  surface, 
stopping  the  holes.  As  soon  as  a  charge  is  burnt 
through,  a  new  one  is  dumped,  and  as  the  pot  fills, 
the  air  valve,  which  in  the  beginning  is  nearly  closed, 
must  be  opened.  At  the  end  of  the  operation  the  air 
pressure  is  350  to,  exceptionally,  600  mm.  The  running 
of  the  sintering  plant  is  very  simple  and  easy.  The 
duration  of  a  charge  is  9  to  20  hours,  depending  upon 
the  composition  and  other  qualities  of  the  fines,  some 
of  which  do  not  sinter  easily.  It  will  be  necessary  to 
increase  the  capacity  of  this  part  of  the  plant,  the 
mines  making  more  than  the  expected  one-third  fines 
which  must  be  sintered.  The  sinter  blocks  are  broken 
up  by  hand  with  a  hammer,  and  the  material  goes 
directly  into  the  charging  cars  for  the  blast  furnace, 
or  is  stored  in  the  neighborhood  of  the  pots.  The  fines 
go  back  to  the  mixing  platform  on  the  dust  chamber 
by  means  of  an  elevator.  The  cost  of  sintering  in  1915 
and  1916  was  5.5  to  6  kop.  per  pood,  this  depending  upon 
the  material  to  be  sintered. 

Blast  Furnace  Operation 

The  blast  furnace  (M.  A.  Humboldt  in  Coeln-Kalk) 
measures  3,000  x  1,100  mm.  at  the  tuyeres.  The  fur- 
nace has  twenty  tuyeres,  ten  on  each  long  side,  with 
a  diameter  of  120  mm.,  which  can  be  reduced  to  100 
and  80  mm.,  and' three  tiers  of  water  jackets.  The  dis- 
tance from  the  tuyere  level  to  the  charging  floor  is 
5.45  m.  The  construction  of  the  furnace  can  be  seen 
from  Fig.  5.  The  bottom  is  water-cooled  by  tubes  cast 
into  the  bottom  plate.  At  both  short  sides  of  the  furnace 
there  is  a  water-cooled  syphon  spout,  having  on  the 
inside  a  copper  sheet  and  a  separately  cooled  nose  of 
bronze.  Both  tapping  jackets  are  of  solid  copper  with 
water-cooled  tubes  cast  inside.  The  connections  be- 
tween bustle  pipe  and  tuyeres  are  of  flexible  steel  tub- 
ing; the  tubes  connecting  the  mam  water  pipe  with 
the  water  jackets  are  also  of  the  same  material.  The.se 
flexible  steel  tubes  gave  satisfaction  here,  as  well  for 
aii'  as  for  water.  The  furnace  has  two  downtak-s. 
which  together  have  about  the  same  diameter  as  the 
cross-sectional  area  of  the  furnace.  The  charging  doors 
of  the  furnace  top  are  counterbalanced  and  open  to 
the  inside  of  the   furnace;   they  close  automatically. 

The  charge  cars  take  about  \  cu.m.  Part  of  the 
empty  cars  coming  from  the  furnace  go  to  the  sintering 
plant  to  take  sinter  and  then  run  underneath  the  stor- 
age bins  to  pick  up  revert  I  matte  and  slag)  ;  others  run 
directly  underneath  the  storage  bins  to  take  ore  and 
quartz.  A  charge  consists  of  four  cars  of  ore  and 
quart/,    which    are    equally    divided    between    the    four 
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doors,  and  two  cars  of  sinter,  divided  between  both  sides 
of  the  furnace.  The  coke  for  each  charge  is  clumped  on 
the  charge  floor  in  front  of  the  furnace,  shoveled  in  by 
hand,  and  equally  divided  over  the  surface.  Examples 
for  a  normal  charge  are  the  following,  the  figures  being 
given  in  poods:  A. — Ore,  125;  sinter,  45;  quartz  20  to 
24;  coke,  4.  B.— Ore,  125;  sinter,  36;  quartz,  20  to  24; 
coke,  4;  and  slag,  14.  The  furnace  is  generally  kept 
filled,  but  this  depends  upon  the  condition  of  the  fur- 
nace and  also  upon  the  kind  of  the  ore — for  example, 
on  its  size.  Normally,  the  air  pressure,  measured  at 
the  blower,  is  2,200  to  2,400  mm.  water  (300  r.p.m., 
245  hp.).  It  is  very  easy  to  keep  the  tuyeres  open; 
generally  they  show  some  fire  in  the  center  of  the  fur- 
nace. The  furnace  puts  through  about  330  metric  tons 
of  total  charge  in  24  hours,  110  metric  tons  per  sq.m., 
and  concentrates  ore  with  4.8  per  cent  of  copper  in  one 
smelting  operation,  to  matte  with  35  to  40  per  cent  of 
copper,  using  about  2.3  per  cent  of  coke. 

A  trial  was  made  to  replace  the  coke  by  so-called 
anthracite  from  Thwibul  (24.8  per  cent  volatile  matter 
and  1.2  per  cent  ash),  which  at  the  time  could  be 
secured  much  easier  than  coke.  However,  economical 
advantage  did  not  result,  as  with  the  same  furnace 
conditions  about  15  to  20  per  cent  more  anthracite 
than  coke  was  necessary,  which  might  be  explained  by 
the  volatile  matter  being  driven  off  before  reaching  the 
burning  zone  of  the  furnace.  Moreover,  this  anthracite 
contained  about  10  to  12  per  cent  fine  that  had  to  be 
screened  out.  The  difference  in  price  was  not  great 
enough  to  justify  the  difficult  work  in  using  it,  in  case 
sufficient  coke  is  available  (the  price  of  1  pood  coke 
f.o.b.  plant  was  1.22  rubles  in  April,  1916,  and  of  1  pood 
anthracite  1  ruble). 

A  trial  was  also  made  of  adding  to  the  furnace  charge 
the  schist  ore  mentioned  before.  This  caused,  as  might 
be  expected,  a  much  higher  coal  consumption,  and  a 
simple  calculation  showed  concentration  to  be  advisable. 
As  mentioned  before,  it  is  planned  to  treat  this  by 
flotation. 

Matte  and  slag  leave  the  furnace  through  a  6-in.  slag 
hole  in  the  copper  tapping  jacket,  by  the  syphon  spout, 
which,  as  stated,  has  a  copper  sheet  on  the  inside  and 
is  lined  with  magnesite  bricks.  A  spout  of  cast  steel 
did  not  prove  to  be  a  success;  a  syphon  spout  of  cast 
copper,  with  cooling  tubes  inside,  was  tried  and  gave 
satisfaction.  The  large  settler  is  lined  with  firebrick; 
only  at  the  tap  hole  are  magnesite  bricks  used.  The 
settler  is  cooled  on  the  outside  by  a  water  spray.  The 
slag  flows  from  the  large  settler  into  a  small  one,  the 
last  one  collecting  some  matte.  As  it  leaves  the  spout 
of  the  small  settler  the  slag  is  cut  and  granulated  by 
a  water  stream  leaving  a  3-in.  tube  flattened  at  the 
mouth,  and  is  carried  through  a  wooden  launder  (400  x 
400  mm.)  lined  with  sheet  iron  up  to  the  water  level, 
to  the  dump  down  the  valley.  Experience  showed  that 
it  will  be  advisable  to  use  a  still  larger  settler;  so  the 
large  settler,  2,000  x  5,600  x  1,450  mm.  high,  will  be 
replaced  by  one  6,220  x  2,775  x  1,300  mm.  high  (dimen- 
sions of  shell)  ;  in  this  way  it  is  expected  to  get  a  slag 
lower  in  copper.  Matte  is  tapped  by  a  2-in.  tap  hole 
into  a  matte  launder  of  sheet  iron  (400  mm.  wide  and 
350  mm.  high)  lined  with  firebrick  and  clayed,  into 
a  three-ton  cast-steel  ladle.  The  ladle  is  suspended  from 
a  seven-ton  overhead  traveling  crane,  with  a  width  of 
11  m.  (lift  about  7.5  m.;  auxiliary  lift,  3  tons).  The 
filled  ladle  is  taken  to  the  converter  and  emptied  therein. 
If  too  much  matte  accumulates  in  the  settler  and  if  the 


converter  cannot  take  any  more  the  matte  is  tapped  on 
the  floor.  After  being  cooled  off  this  matte  is  broken 
up  and  serves  to  cool  hot-running  converter  charges, 
or  if  much  is  on  hand,  it  goes  back  to  the  furnace 
charge. 


Fig.  5.     Design  of  copper  blast  furnace 


The  following  table  gives  the  monthly  average  an- 
alyses of  slag  and  matte  for  1915  and  1916;  they  show 
a  remarkable  uniformity: 

MONTHLY    AVERAGE  ANALYSES,   IN  PER   CENT. 

, ■ — Slag — .  Matte 

1915                        Si02         FeO         CaO  AI2O3         Cu  Cu 

September 31.6         49.9           2.7  9.8         0.42  40.0 

October 29.9         52.6           2.4  9.0         0.46  35.0 

November 30.9         50.8          2.6  8.8         0.42  35.0 

December 32.7         51.3           2.3  8.7         0.47  40.0 

1916 

January 31.5         52.6           2.4  9.2         0.44  37.0 

February 34.2         50.4           2.3  9.8         0.32  35.0 

March 31.1         52.8           2.5  6.5         0.29  30.0 
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As  mentioned  befoi-e,  in  Kwarzchana,  in  one  smelting 
operation  a  matte  with  32  to  40  per  cent  copper  is  made, 
which  goes  directly  to  the  converter.  It  was  found 
that  it  was  not  advisable  to  effect  a  higher  concentra- 
tion in  the  blast  furnace,  the  slag  then  getting  too  rich. 
Moreover,  with  a  higher-grade  matte  the  furnace  puts 
through  less  and  the  slow  irregular  running  makes  the 
operation  more  difficult.  At  this  place  it  may  be  men- 
tioned that  the  construction  of  the  furnace  and  the 
amount  and  pressure  of  the  air  have  a  marked  influence 
on  the  results  which  are  achieved  in  pyritic  smelting. 
The  Societe  Metallurgique  et  Industrelle  de  Caucase, 
for  example,  which  runs  a  copper  smelter  at  Allah  Verdi 
on  the  Tiflis-Kars  Railroad,  has  4.2  per  cent  copper 
and  27  per  cent  sulphur  on  the  ore  charge  I  Kwarzchana 
only  20.4  per  cent  sulphur)  and  nevertheless  had  the 
experience  that  with  its  conditions  of  furnace  and 
air  pressure5  it  is  necessary  to  resmelt  the  matte, 
which  means  a  considerable  loss  in  coke,  time,  labor,  and 
furnace  capacity.  There  are  plants,  as  for  instance 
at  Copperhill,  Tenn.."  where  it  is  of  advantage  to  con- 
centrate twice  in  the  blast  furnace,  as  the  ores  are 
poor  and  the  coke  is  rot  so  very  expensive  and  hard 
to  get,  so  that  the  making  of  a  low  copper  slag  out- 
weighs the  cost  of  coke,  labor,  and  the  loss  of  tint". 
There  even  limestone  is  added  to  make  the  slag  light 
and  poor.  For  out-of-the-way  places  like  Kwarzchana. 
concentration  by  smelting  twice  does  nol   pay. 

The  running  of  the  furnace  in  Kwarzchana  is,  for 
pyrite  smelting,  very  eas)  and  regular.  Blowouts  were 
nearly  all  caused  fay  lack  of  ore,  i  oke,  oil,  labor,  or  car.  . 
The  cleaning  out  of  the  furnace  and  starting  up  again 
dors  not  take  much  more  than  twenty-four  hours.  The 
following  are  the  results  of  the  blasl    furnace  smelting 

t   December,  1915,  expressed  in  po 

Ore  Sinter  Matte  Slag  Quart. 

Anthracite 
!H.W         91. 44*,  10.2*2  II. 883  56.37S         425.112  9  706 

V  .rising  ;•  r    Produmd  Pi  '  I 

21  11.168  2    2 

'E.  *  It.  J..  April  10.  1916,  p.  851. 
•Offr-rhaus:  if.  mil  „    F.r~  .  Hit,  1' 


The  converter  plant  has  one  stand  with  two  five-ton 
barrel  converters  with  basic  lining  (see  Fig.  6).  The 
traveling  crane  is  not  strong  enough  to  change  the 
converter  barrels,  which  does  not  occur  so  often  with 
basic  lining,  and  for  this  purpose  a  hydraulic  car  on 
rails  is  used;  this  has  a  capacity  of  35  to  45  tons 
(platform,  1,600  x  1,700  mm.;  pressure,  30  atm.  with 
hand  pump;  plunger,  270  mm.).  The  converter  is  tilted 
electrically  by  a  10-hp.  S.  S.  W.  d.c.  motor  (500  r.p.m. ; 
gearing  1:1,200).  The  converter  hood  is  mounted  on 
a  car  and  movable  horizontally;  this  construction  allows 
taking  off  the  gases  in  every  position  of  the  converter 
and  has  the  advantage  that  movable  parts  do  not  come 
in  contact  with  the  flame  and  hot  gases.  The  running 
of  the  converter  may  be  seen  from  the  following  daily 
reports : 


Charge 


Matte  Charged 

. Fl 

us 

Charge 

ii, 

Time 

Poods 

Quartz 

Limestone  Slagging 

Finished 

Matt 

8:20 

300 

30 

20 

9:00 

9:15 

150 

30 

10:00 

10:30 

150 

45 

20 

11:20 

11:30 

150 

45 

15 

12:40 

1:00 

150 

45 

1:30 

2:25 

150 

45 

2:00 

1.050 

240 

55 

3:20 

5:40 

8:15 

300 

30 

60 

9:15 

9:30 

150 

30 

15 

10:40 

10:30 

150 

30 

20 

11:40 

12:00 

150 

30 

1:40 

1:50 

150 

30 

2:20 

4:40 

411   9 

The  empty  converter  receives  about  30  poods  of 
quartz,  which  is  poured  in  by  the  crane  by  means  of  a 
sheet-iron  bucket,  and  thereupon  two  ladles  of  matte. 
After  a  blow  of  about  three-quarters  of  an  hour  the 
slag  is  poured  off  and  again  quartz  and  matte  is  poured 
in,  and  so  on.  Cold  matte  is  charged  if  the  converter 
runs  too  hot.  The  first  charge  mentioned  shows  that 
the  last  ladle  matte  was  poured  in  at  2:25.  At  3:20 
the  last  slag  was  tapped  and  there  was  enough  white 
metal  to  start  the  second  blowing  period.  At  5:40 
the  charge  was  ready. 

The  slag  is  tapped  in  a  flat  cast-steel  ladle  (see  Fi»r. 
7)  which  stands  on  the  floor  before  the  converter  and 
is  transported  by  the  crane  to  the  large  blast-furnace 
settler  and  poured  therein.  It  could  not  be  observed 
that  the  slag  running  from  the  settler  becomes  tem- 
porarily richer  by  pouring  in  this  hot,  heavy,  and  rich 
slag    (about  2  per  cent  copper  and  70  per  cent  iron")  ; 


Fig.  7.    Cast -stirl  slag  ladle 
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on  the  contrary,  the  overflowing  slag  is  temporarily 
poorer,  which  was  also  observed  at  other  plants  and 
which  may  be  explained  in  this  way — that  the  heavy 
converter  slag  takes  the  suspended  matte  particles  down. 
Pouring  the  fluid  converter  slag  into  the  settler  is,  in 
pyritic  smelting,  the  best  way  to  dispose  of  the  basic 
converter  slag,  which  is  of  no  value  to  the  furnace 
as  flux. 

The  converter  copper  is  poured  into  a  ladle  which 
has  a  slag  shell;  the  ladle  is  taken  up  by  the  crane, 
conveyed  to  the  refining  furnace  and  its  contents  poui-ed 
therein  through  the  front  door  by  means  of  a  movable 
runner.  If  the  refining  furnace  is  not  in  position  to 
take  converter  copper,  it  is  poured,  by  means  of  a 
runner  attached  to  the  converter,  in  cast-iron  molds  cf 
about  5  poods,  mounted  on  a  car  which  runs  on  rails 
underneath  the  converter.  The  bars  of  converter  copper 
are  later  on  charged  to  the  refining  furnace.  As  is 
seen  from  the  daily  converter  report,  the  converter  takes 
about  2,000  poods  of  matte  of  about  40  per  cent  copper 
in  nine  hours.  The  air  pressure  is  regulated  at  the 
converter  stand  by  long  distance;  the  pressure  at  the 
converter  is  0.575  to  0.625  atm. ;  the  diameter  of  the 
tuyeres  is  1±  in.  At  the  start,  two  converter  linings 
were  ruined  before  their  time  by  unskilled  labor.  The 
third  lining  made  (up  to  the  time  that  the  plant  was 
closed,  January,  1918)  75,000  poods  of  copper  without 
repairing  and  was  still  in  good  condition.  This  result 
was  probably  mainly  due  to  the  fact  that  a  progressive 
premium  was  granted  for  the  amount  of  copper  which 
was  blown  with  one  magnesite  lining. 

The  refining  furnace  takes  seven  tons  of  charge  and 
is  fired  by  crude  oil.  The  hearth  and  sides  of  the 
furnace  up  to  the  level  of  the  bath  are  of  magnesite 
brick.  An  overhead  brick  flue  takes  the  furnace  gases 
the  shortest  way  to  an  antechamber  of  the  large  dust 
chamber.  The  refining  furnace  report,  below,  corre- 
sponds with  both  converter  charges  given  above  and 
shows  that  a  charge  of  about  400  poods  is  refined  in 
five  to  six  hours  with  an  oil  consumption  of  7  to  10 
per  cent.  It  should  be  mentioned  that  the  copper  is 
charged  in  fluid  condition  and  that  during  the  period 
of  oxidation  air  is  blown  into  the  bath;  furthermore, 
that  the  condition  of  the  copper  charged  (more  or  less 
overblown)  has  also  some  influence  on  the  duration  cf 
the  charge.  The  refined  copper  is  cast  into  anodes 
(350  x  600  x  28  mm.),  which  weigh  about  2£  poods, 
and  goes  to  Moscow  to  the  electrolytic  refinery.  The 
anode  copper  contains  about  1,250  grams  of  silver  per 
metric  ton,  and  about  30  grams  of  gold. 

REFINING  FURNACE  REPORT  JANUARY,  1918 


Charged  . 

Time  Time 

4:45  9:30 

6:20  11:20 


No.   of   Anodes 


.  Oil  Consumptii 

Poods  Poods 

375.5  30.5 

403  31.5 


As  mentioned  before,  all  working  parts  of  the  plant 
are  arranged  around  a  large  dust  chamber.  This  dust 
chamber  is  built  out  of  natural  stone  (limestone)  with 
cement  mortar.  The  roof  is  of  concrete  and  on  the 
inside  painted  with  an  acid-proof  paint.  The  dust 
chamber  consists  of  two  large  divisions  parallel  con- 
nected and  several  antechambers  (see  Fig.  8),  which 
have  a  total  length  of  52  m.,  a  width  of  15  m.  and  a  height 
of  7  m.  The  antechambers  have  hoppers  which  make  it 
possible  to  take  out  separately  most  of  the  dust  from 
the  blast  furnaces,  converter  and  refining  furnace  dur- 
ing the  running  of  the  plant.  The  balance  of  the  dust, 
which  condenses  in  the  main  dust  chamber,  is  in  such 
small  quantity  and  contains  so  little  copper  that  this 


main  dust  chamber  needs  cleaning  but  once  a  year. 
Behind  the  dust  chamber  are  two  balloon  flues  of  sheet 
iron  about  37  m.  long  and  2  m.  in  diameter,  which  are 
supposed  to  cool  the  gases  to  condense  the  arsenic  triox- 
ide.  At  the  end  of  the  balloon  flue  is  an  installation  for 
artificial  draft  consisting  of  two  exhausters  with  a 
capacity  of  600  cu.m.  per  min.  each  (propeller  diameter, 
2,000  mm.;  750  r.p.m. ;  pressure,  75  mm.  water;  15.5 
hp.)  directly  coupled  with  2  S.  S.  W.  d.-c.  motors  of 
20  hp.  each.  This  installation  (see  Fig.  8)  is  built  in 
such  a  way  that  both  exhausters  can  be  stopped  and 
put  out  of  the  circuit  if  not  needed.  Behind  the  artifi- 
cial draft  installation,  the  flue,  with  a  cross  section  of 
2  x  2  m.  and  a  length  of  about  600  m.,  takes  the  gases 
up  the  hill  and  to  a  height  of  about  300  m.  above  the 
level  of  the  plant,  though  the  stack  is  only  a  few 
meters  high.  This  flue  is  also  built  of  stone  with 
cement  mortar ;  the  roof  is  of  concrete  and  arched  with 
T-beams  as  arch  supports.  Artificial  draft  is  used  so 
long  as  the  system  is  cold  and  gives  good  service  during 
the  starting  up  of  the  blast  furnace.  Also  it  is  indis- 
pensable in  starting  up  the  whole  plant,  when  only  the 
sintering  plant  is  running.  As  soon  as  the  system  is 
warmed  up,  the  artificial  draft  can  be  put  out  of  circuit. 
The  slide  in  the  main  flue  is  opened,  the  extension 
tubes  a i  the  suction  and  pressure  openings  of  the  ex- 
hausters are  removed,  and  the  holes  in  the  brickwork 
closed,  so  that  the  exhausters  are  no  more  exposed  to 
the  fumes.  As  mentioned  before,  and  as  can  be 
imagined,  the  draft  conditions  are  as  good  as  they  can 
be,  and  the  men  on  the  charging  floor  of  the  blast  fur- 
nace and  also  in  the  sintering  plant  are  not  at  all 
hindered  by  the  fumes.  The  balloon-shaped  flues  have 
fulfilled  their  duty  and  came  up  to  expectations,  as 
behind  these  flues,  under  the  exhausters,  and  in  the 
main  flue  up  to  5  to  10  m.  up  the  hill,  dust  is  con- 
densed with  45  to  60  per  cent  arsenious  oxide,  the  dust 
condensed  in  the  large  dust  chamber  being  practically 
free  from  that  compound.  It  is  planned  to  erect  directly 
behind  the  artificial  suction  installation,  a  dust  chamber 
for  the  arsenic  dust,  in  which  the  flue  of  the  planned 
arsenic-refining  furnace  with  its  condensation  chamber 
will  be  laid.  The  insertion  of  a  Cottrell  apparatus  in 
the  existing  system  was  planned,  but  had  to  be  post- 
poned because  of  the  war. 

The  copper  recovery  was,  on  the  average,  89.75  per 
cent.  The  production  costs  of  one  pood  of  copper  anodes 
in  December,  1915,  when  the  plant  was  running  twenty- 
one  days,  may  be  of  interest,  as  at  that  time  the  wages 
and  prices  for  materials  were  not  yet  so  high.  These 
costs  may  be  compared  with  the  costs  before  the  war 
and  may  therefore  show  the  commercial  feasibility  of 
the  enterprise  in  normal  times. 

The  following  table  gives  the  wages  and  prices  of 
materials  in  rbl.  per  pood  during  1914,  December,  1915, 
and  April,  1916: 


WAGES  AND  PRICES  OF  MATERIALS 


Wages 
Mines 

Foremen 

Mil 


April,  1916 


Helpers 

Smelter 
Foremen 
Laborers 
Mechanics 
Carpenters  Rbl.  I 
Bricklayer; 

Man  :    lis  i    o  b 
Coke 
Am  'iraoire 

Iron 


Rbl.  I.  40  to  1.70 

Rbl.  I.  20  to  1.50  ;■ 

Rbl.  0.60  to  0  80  I 


Rbl.  I.70to2.20, 
Rbl.  I.50to2.00 
Rbl.  I   20  to  1.50) 


Rbl.  0  90 
Rhl    I    75  to  1.80 
5  to  I    80 


Rbl.  3.  00  to  3.30] 
Rbl.  I  50  to  I  80 
8hr  Rbl.  2  20to  2  50 
Rbl.  1 .  80  to  2  20 
Rbl.  2.  50  to  3  00 
eltf-ri  Rbl.  per  pond 

Rbl  1.02 
RH  0.90 
Rl  1.0.99 
Rbl.2.60to2.80 


Rbl    I.  60  in  1.80 
;  I  Wersohook  width  and 
ess:  6  archinlone:  Ral.  1     Rbl.  I    25 


Rbl  1.22 
Rhl.  1.00 
Rbl.  1.25 
Rbl.  6.50  (Baku) 
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The  production  cost  of  1  pood  of  anode  copper  with 
about  1,250  grams  silver  and  30  grams  gold  per  metric 
ton,  in  1915-1916,  delivered  at  Batoum,  was  as  follows: 

Rbl. 

Sintering                                          8-S 

Blast-furnace  smelting. nA7 

Converting JJ.J7 

Refining u.jb 

General  expense                                                                       '  •  j>  J 

25  poods  of  ore  f  .o.b.  smelter      2  00 

Amortisation  and  interest              3  50 

Transport  to  Batoum 0-30 

Total IO-*0 

Taking  in  consideration  that  the  anode  copper  con- 
tains gold  and  silver  and  the  fact  that  at  that  time 
wages  and  materials  were  already  higher  than  in  1914; 
furthermore,  that  the  price  of  the  anode  copper  in  Rus- 
sia before  the  war  was  Rbl.  12  to  13  per  pood  (in 
1915-16,  Rbl.  30  to  40  per  pood),  it  may  be  seen  that 
the  enterprise  is  certainly  a  paying  one  under  normal 
conditions.  In  1916,  though  there  were,  as  said  before, 
many  difficulties  and  only  90,000  poods  of  anode  copper 
could  be  made,  though  the  plant  was  utilized  only  about 
half  the  time  and  had  to  stand  the  normal  amortization 
for  the  full  year,  a  considerable  surplus  was  gained. 
And  even  in  1917,  during  which  the  situation  got  worse 
and  worse  so  that  in  January,  1918,  the  plant  had  to 
be  stopped,  a  small  profit  was  made. 

After  the  plant  had  been  closed  for  nearly  three 
years,  it  seemed  in  the  fall  of  1920  to  be  possible  to 
start  operations  again  under  protection  of  the  Georgian 


Republic,  to  whom  the  territory  around  Batoum  belonged 
at  that  time.  In  October,  1920,  preparations  for  regular 
work  were  started.  In  the  last  weeks  of  December 
everything  was  in  shape  and  the  furnace  was  blown  in. 
However,  the  production  during  January  and  February, 
1921,  was  only  4,600  poods,  this  being  mainly  because 
of  the  difficulties  in  transport,  caused  by  much  snow 
and  lack  of  benzene  for  the  auto  trucks.  There  was 
constant  friction  between  the  bolshevist  government 
of  Azerbaijan  and  the  Georgian  Republic,  and  as  a 
result  the  Georgian  Republic  got  no  oil  products.  On 
the  twelfth  of  March,  1921,  Batoum  was  occupied  by 
the  Russian  bolshevists,  and  the  plant,  lying  in  territory 
occupied  by  the  Turkish  (Kemalistish)  Government,  had 
to  be  shut  down  again,  being  cut  off  from  its  base 
(Batoum).  The  bolshevists  not  only  did  not  allow  the 
export  of  food,  oil,  coke,  tools  and  other  supplies  out 
of  Batoum,  but  also  commandeered  part  of  them,  oc- 
cupied the  auto  trucks  of  the  company  and  created  con- 
ditions under  which  it  was  impossible  to  run  the  plant. 
On  Oct.  21,  1921,  the  treaty  of  Kars  was  closed  between 
the  three  bolshevist  republics  in  the  Caucasus  and  the 
Turkish  Angora  Government,  by  which  the  territory 
around  Artwin,  Kwarzchana  included,  remained  to 
Turkey,  with  free  transit  for  all  goods  through  Batoum. 
Since  that  time  preparations  have  been  made  to  start 
again,  and  if  conditions  do  not  change,  the  plant  may 
be  in  full  operation  soon. 


Blast  Furnace  lent 


Ccmerter  and 
reFintng  fumactJerel 


From  the  converter 


— i         u«J         %£*a        bJ    l    k4<4        k**J         I— J 

►VW/rwlk  ■•■ 

■•■ 

Fig    I      irrangemetU  of  fluea  and  dual  chat 
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Mining  Engineers  of  Note 

MILNOR  ROBERTS 


MILNOR  ROBERTS,  dean  of  the  College  of 
Mines  of  the  University  of  Washington,  at 
Seattle,  was  born  in  New  York  City  in  1877, 
the  son  of  William  Milnor  Roberts,  of  Philadelphia, 
then  chief  engineer  of  the  Northern  Pacific  Ry.  and 
president  of  the  Amer- 
ican Society  of  Civil 
Engineers.  As  a  child 
he  lived  for  three  years 
in  Brazil,  where  his 
father  was  in  charge  of 
the  engineering  work 
being  carried  on  by  the 
government  under  Dom 
Pedro  II.  After  return- 
ing to  this  country  he 
lived  near  Philadelphia 
and  then  in  Hartford. 
In  1890  he  moved  to 
Colorado  Springs,  where 
the  great  mining  activ- 
ities in  Colorado  aroused 
his  interest.  Cripple 
Creek,  distant  only  a 
day's  tramp  from  his 
home,  was  then  just 
discovered ;  its  develop- 
ment became  familiar  to 
him,  and  specimens  of  its 
ores  were  soon  added 
to  his  collection  of  min- 
erals and  rocks.  He 
staked  some  claims  on 
his  own  account,  but  as 
(he  admits)  they  did  not 
make  him  independent, 
he  has  since  been  work- 
ing for  a  living.  Train- 
ing gained  in  boyhood 
on  the  cattle  plains  and 
in  the  mining  regions 
of  the  Rockies  has  stood 

him  in  good  stead  during  later  periods  of  mining  explo- 
ration. His  technical  training,  following  two  years  of 
classics  and  science  in  Colorado,  was  obtained  at  Stan- 
ford University,  his  field  work  being  directly  under 
the  late  Dr.  J.  C.  Branner.  His  vacations  were  devoted 
to  mining  work  and  geological  studies.  By  the  end  of 
his  college  days  he  had  gained  experience  in  several 
Western  states,  Canada,  and  the  Hawaiian  Islands. 
After  graduating  in  1899  he  continued  his  professional 
studies  at  Stanford  for  two  years,  at  the  same  time 
serving  as  instructor  in  mineralogy.  In  1901,  when 
Alaska  was  booming,  he  went  to  the  University  of 
Washington  and  started  to  build  up  courses  to  serve 
the  mining  needs  of  the  Pacific  Northwest.  He 
designed  and  built  mining  and  metallurgical  labora- 
tories and  a  complete  mill  for  ore  testing.  The  College 
of  Mines  has  now  developed  not  only  the  usual  courses 
but  curricula  in  coal  mining,  electrometallurgy,  and 
ceramic  engineering.  Research  work  by  graduate 
students  with  the  aid  of  fellowships  is  an   important 


MILNOR   ROBERTS 


feature  of  the  college,  especially  in  co-operation  with 
the  U.  S.  Bureau  of  Mines,  which  in  1916  established 
its  Northwest  Experiment  Station  at  the  college.  The 
growth  of  the  University  of  Washington  from  575 
to  7,015  students  in  two  decades  has  required  much 
administrative  work  and 
continual  planning  of 
buildings  and  grounds, 
to  which  Dean  Roberts' 
engineering  knowledge 
has  been  applied.  Pro- 
fessional examinations 
have  occupied  all  of  his 
vacation  periods.  He  has 
spent  a  number  of  sea- 
sons in  Alaska  and  also 
in  British  Columbia  and 
various  parts  of  the 
West.  During  three 
seasons  in  the  North 
he  carried  on  extensive 
drilling  and  mapping 
operations  with  the  aid 
of  some  of  his  own 
graduates.  During  the 
war  he  was  engaged  as 
consulting  engineer  to 
the  U.  S.  Bureau  of 
Mines  in  hastening  the 
production  of  war  min- 
erals in  the  Pacific 
Northwest,  by  reporting 
on  recent  discoveries, 
assisting  producers,  and 
testing  ores  for  proc- 
esses of  treatment.  He 
also  served  throughout 
the  war  on  the  Seattle 
War  Savings  Commit- 
tee, as  well  as  on  special 
drives.  He  took  part  in 
the  mining  work  of  the 
Portland  and  Seattle  expositions.  He  has  testified  as 
expert  witness  in  important  litigation  in  Goldfield. 
Nev.,  the  Coeur  d'Alene  region  of  Idaho  and  elsewhere. 
He  has  served  as  consulting  engineer  to  the  State  of 
Washington,  the  City  of  Seattle,  and  sundry  power 
and  railroad  companies.  In  addition  to  preparing  min- 
ing reports  he  has  contributed  articles  to  the  mining 
and  engineering  societies,  the  mining  periodicals,  the 
Journal  of  Geology,  and  National  Geographic  Magazine. 
He  is  a  member  of  the  American  Institute  of  Mining 
and  Metallurgical  Engineers,  the  Mining  and  Metallur- 
gical Society  of  America,  and  the  Pacific  Northwest 
Society  of  Engineers,  of  which  he  is  past  president. 
Dean  Roberts,  as  he  is  widely  known  in  the  West,  is 
the  principal  author  and  the  editor  of  a  number  of 
bulletins  on  the  mineral  resources  of  the  State  of  Wash- 
ington. He  belongs  to  several  local  clubs,  is  president 
of  the  City  Land  Co.,  and  a  member  of  the  executive 
committee  of  the  Alaska  Bureau  of  the  Seattle  Chamber 
of  Commerce. 
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The  Geologist  Has  Great  Opportunity 
in  Texas  Oil  Fields 

Recent  Discoveries  in  Eastland  and  Stephens 
Counties  Indicate  Area  Is  Not  Exhausted 

THE  excitement  of  the  oil  producers  in  Eastland  and 
Stephens  counties,  Tex.,  over  the  discovery  of  the 
Ranger  and  Caddo  fields  some  years  ago  was  followed 
by  depression  and  gloom  as  it  became  apparent  that 
these  fields  would  be  short-lived.  Companies  that  had 
made  great  investments  and  prepared  elaborate  drilling 
programs  had  to  sustain  losses,  some  of  them  stagger- 
ing. Optimism  was  followed  by  pessimism.  First  the 
operators  could  see  nothing  bad  in  the  region ;  then  they 
could  see  nothing  good  in  it,  says  a  member  of  the  U.  S. 
Geological  Survey. 

The  pessimism  was  as  shortsighted  and  as  destructive 
of  rational  judgment  as  the  unrestrained  optimism. 
Operators  who  persistently  stuck  to  the  region  and  in- 
telligently prospected  and  developed  it  found  new  pools 
and  extended  old  ones.  Obviously  the  region  still  has 
reserves  of  oil  with  which  to  repay  those  who  can  learn 
the  secret  of  its  hiding  places  and  who,  after  finding 
them,  are  gifted  with  the  intelligence  to  develop  it  ra- 
tionally. Suicidal  rentals,  high  lease  prices,  and  huge 
royalties  are  becoming  less  and  less  common,  and  it  is 
to  be  hoped  that  the  paying  sands  of  this  district  will 
soon  be  developed  entirely  as  a  business  and  not  as 
pure  speculation. 

Geology  has  played  its  part  in  the  discovery  of  the 
fields  of  central  Texas,  and  will  evidently  be  of  high 
value  in  their  future  development,  but  the  country  is 
not  one  where  the  geologist  can  ride  out  in  his  car, 
glance  over  the  landscape,  squint  at  a  rock  through  his 
magnifying  glass,  and  indicate  exactly  the  spot  where 
a  fortune  is  waiting  for  the  drill  to  discover  it.  At 
least,  if  his  work  is  done  in  that  way  it  is  likely  to  come 
to  a  painful  end  at  the  hands  of  the  outraged  operators 
whose  "dusters"  he  has  so  simply  and  quickly  located. 
This  is  a  region  where  the  geologist  must  spend  weeks 
or  months  in  the  mesquite  scrub,  must  spend  long  hours 
plotting  and  studying  well  records,  must  call  upon  fact 
and  fancy — or  at  least  scientific  imagination — to  enable 
him  to  visualize  the  conditions  below  ground,  and  must 
give  deep  thought  to  every  recommendation  that  he 
makes,  for  the  successful  development  of  the  region 
depends  largely  upon  him.  Fortunately,  the  geologist's 
work  is  gradually  becoming  easier  with  better  prospects 
of  success.  At  first  very  few  geologic  facts  had  been 
published  concerning  this  region,  and  geologists  work- 
ing there  were  compelled  to  rely  entirely  upon  their  own 
rations.  Even  now,  years  after  the  discovery  of 
the  Ranger  pool,  published  descriptions  of  the  geology 
are  scarce,  and  the  newcomer  in  the  field  is  badly  handi- 
<  apped.  Even  the  U.  S.  Geological  Survey  has  published 
comparatively  little  regarding  this  region — in  fact,  only 
two  short  bulletins,  one  on  the  Larasa  area,  and  another 
OV  the  Wiles  area,  in  Stephens  County. 


These  bulletins  discuss  regions  that  are  perhaps  as 
fully  developed  as  the  cost  of  development  and  the  sell- 
ing price  of  oil  will  at  present  justify,  but  the  facts 
they  present  are  applicable  to  adjacent  areas  and  will 
furnish  a  safe  foundation  for  geologic  work.  Such  a 
foundation  is  particularly  needed  by  geologists  who  are 
new  in  the  region  and  who  have  therefore  not  become 
acquainted  with  the  conditions. 


Argentine  Petroleum  Activities 

The  Territory  of  Neuquen,  where  the  Argentine  Gov- 
ernment has  been  carrying  on  active  exploitation  of 
petroleum  for  some  time  past,  is  coming  into  promi- 
nence as  a  center  of  oil  activities,  says  E.  F.  Feely,  in 
Commerce  Reports.  Two  American  companies  and  the 
Argentine  Astra  Co.  have  wells  in  production  in  this 
field.  The  Anglo-Persian  interests  are  also  drilling  in 
this  region.  The  Chilean  company,  "Orion  S.  A.,"  has 
machinery  and  equipment  on  the  ground  and  will  begin 
drilling  shortly.  Several  other  Chilean  companies  are 
in  process  of  organization  to  operate  in  Neuquen  and 
Comodoro  Rivadavia. 

The  official  report  of  production  from  the  Comodoro 
Rivadavia  reserve  for  the  first  six  months  of  the 
current  year  was  1,100,000  bbl.,  despite  administrative 
difficulties  and  lack  of  storage  and  transportation  facili- 
ties. The  Astra  Co.  in  Comodoro  Rivadavia  has  a  pro- 
duction of  about.  70,000  bbl.  monthly  from  the  last  thre.> 
wells  brought  in,  and  has  exported  two  cargoes  of  crude 
oil  to  Germany  and  one  to  Italy  in  the  past  few  months. 
A  topping  plant  is  in  operation  at  Campana,  and  the- 
company  is  now  in  a  position  to  deliver  2,000  tons  or' 
fuel  oil  per  month. 


Slight  Increase  in  Production  of  Crude — 
Imports  Increase  Also 

The  daily  average  gross  crude  oil  production  in  the 
United  States  for  week  ended  Sept.  16,  according  to 
estimates  of  the  American  Petroleum  Institute,  was 
1,493,700  bbl.,  compared  with  1,504.400  for  the  preceding 
week,  a  decrease  of  10,700.  Following  are  estimates,  in 
barrels,  of  the  daily  average  gross  production  for  the 
weeks  ended  Sept.  16  and  Sept.  9,  1922.  and  Sept.  17. 
1921: 

( 19J2 ,  Mil, 

Sept.  16  Sopt    9  !Vpt.  17 

Oklahoma    100,600  402  700  .1u7..r,00 

Kansas     *':  "  95.000 

54 

Central    TV-cns    144,(00  147.600  99,900 

North   Louisiana  and                                                      117,600 

Qui!   Coaal                                 107,800  106.900  ltf.650 

i,     113.00!,  113,000  113.600 

Ing  and    Montana     960         48,300 

000         323. tOt 

Totnl    L.498.700      1.604,400     1,176.900 

Imports  of  petroleum  (crude  and  refined  oils)  at  the 
principal  United  States  ports  for  the  week  ended  Sept. 
L6  totaled  1,881,051  bbL,  a  daily  average  of  886,864, 
compared  with  1.765,124,  a  daily  average  of  252.161, 
for  the  week  ended  Sept.  9. 
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Technical  Papers 


Canadian  Geological  Survey — Parts 
"A"  and  "D"  of  the  Summary  Report, 
1921,  are  now  available  from  the  Geo- 
logical Survey,  Canada  Department  of 
Mines,  Ottawa.  Part  "A"  contains 
articles  on  Silver-lead  Deposits  of 
Davidson  Mountains,  Mayo  District, 
Yukon;  the  Upper  Kitzault  Valley, 
B.  C;  the  Coast  and  Islands  of  British 
Columbia  between  Burke  and  Douglas 
Channels;  Copper  Ore  Deposit  on 
Lasqueti  Island,  B.  C;  Placer  Mining 
in  Barkerville  Area,  B.  C;  Geology  of 
the  North  Thompson  Valley  Map-area, 
B.  C;  and  the  Lardeau  Map-area,  B.  C. 
Part  "D"  covers  An  Exploration  of 
Thunder  Bay,  Ontario;  Investigation  of 
Peat  Bogs  in  Ontario;  Synopsis  of  In- 
formation Concerning  the  Peat  Situa- 
tion in  Canada;  Goudreau  Gold  Area, 
Michipicoten  District,  Ontario;  De- 
roche,  Hodgins,  Gaudette,  and  Shields 
Townships,  Algoma  District,  Ontario; 
Wanapitei  Lake  Map-area;  Radium- 
bearing  Pegmatites  of  Ontario;  Geol- 
ogy of  Lemieux  Township,  Gaspe 
County,  Quebec;  and  Possibilities  of 
Finding  Oil  or  Natural  Gas  at  Ed- 
mundston,  New  Brunswick. 

Memoir  131,  sixty-four  pages,  illus- 
trated, and  with  maps,  describes  the 
Kenogami,  Round,  and  Larder  Lake 
Areas,  Temiskaming  District,  Ontario. 
Tellurium — U.  S.  Bureau  of  Mines 
Reports  of  Investigations  No.  2,385  is  a 
mimeographed  three-page  paper  de- 
scribing the  history,  properties,  sources, 
uses,  metallurgy,  and  qualitative  and 
quantitative  estimation  of  tellurium.  It 
may  be  obtained  on  request  from  the 
Bureau,  at  Washington,  D.  C. 

Canadian  Department  of  Mines — The 
"Summary  Report  of  the  Mines  Branch 
for  1920"  has  recently  been  published 
by  the  Canadian  Department  of  Mines, 
Ottawa,  as  Bulletin  No.  574,  eighty- 
seven  pages.  It  describes  briefly  the 
activities  of  the  bureau  during  the  year. 
Mining  Methods— In  the  M.  C.  M. 
Alumnus  for  June  (Houghton,  Mich.) 
is  a  short  article  by  A.  E.  Redner  en- 
titled: "Sub-Level  Caving  Mining 
Method  with  Branch  Raises."  This 
paper  describes  some  features  of  the 
branch-raise  system  now  generally 
adopted  on  the  Gogebic  iron  range. 

Mineral  Resources — Recent  publica- 
tions in  the  "Mineral  Resources"  series, 
obtainable  from  the  U.  S.  Geological 
Survey,  Washington,  D.  C.,  on  request, 
include:  "Barytes  and  Barium  Prod- 
ucts in  1921,"  ten  pages;  "Bauxite  and 
Aluminum  in  1921,"  eight  pages;  "Clay 
in  1921,"  six  pages;  "Feldspar  in  1921," 
five  pages;  "Gypsum  in  1921,"  eight 
pages;  "Magnesite  in  1921,"  six  pages; 
"Mica  in  1921,"  six  pages;  "Quicksilver 
in  1921,"  fourteen  pages;  "Salt,  Bro- 
mine, and  Calcium  Chloride  in  1921," 
nine  pages;  "Silver,  Copper,  Lead,  and 
Zinc  in  the  Central  States  in  1921," 
thirty-one  pages;  and  "Tin  in  1921," 
three  pages. 


Alloy  Steels— Bulletin  199  of  the 
U.  S.  Bureau  of  Mines,  Washington, 
D.  C,  eighty-one  pages,  obtainable  on 
request,  is  entitled  "Experimental  Pro- 
duction of  Alloy  Steels."  It  brings  out 
some  of  the  points  considered  in  pre- 
paring the  ingots  and  describes  an 
indirect-arc  furnace  with  a  capacity  of 
100  lb.  that  was  used  in  making  the  ex- 
periments. 

Aluminum  Castings — "Inclusions  in 
Aluminum-Alloy  Sand  Castings"  is  the 
title  of  Technical  Paper  290,  twenty-five 
pages,  obtainable  on  request  from  the 
U.  S.  Bureau  of  Mines,  Washington, 
D.  C. 

Depletion  of  Mines — R.  V.  Norris  has 
a  ten-page  article  in  the  September 
Bulletin  of  the  Canadian  Institute  of 
Mining  and  Metallurgy  (603  Drummond 
Building,  Montreal;  50c.)  on  this  sub- 
ject, in  which  he  discusses  the  defini- 
tion of  depletion,  methods  of  valuation, 
the  discount  rate,  and  methods  of  ac- 
counting. 


New  Books 


Banka  Tin.  Published  by  the  Dutch 
East  Indian  Government.  Distributed 
gratis  by  American  Metal  Co.,  New 
York  City. 
This  book  has  been  written  to  famil- 
iarize the  metal  trades  with  Banka  tin 
and  to  dissipate  such  prejudice  as  may 
exist  against  its  use.  It  seems  that 
users  of  Banka  tin  formerly  experi- 
enced trouble  in  using  the  metal,  as  it 
occasionally  caused  explosions  when  a 
pig  was  added  to  a  bath  of  molten  tin. 
This  was  because  of  the  old  method  of 
casting  the  pigs,  permitting  blowholes 
to  be  formed  which  allowed  water  to 
seep  into  the  pigs.  The  present  method 
of  molding  Banka  tin  has  eliminated 
this  effect. 

The  book  gives  a  short  popular  de- 
scription of  tin  mining  in  the  Dutch 
East  Indies,  and  the  text  is  splendidly 
illustrated.  Some  general  information 
regarding  the  world's  tin  production  is 
included. 

The  D.  &  R.  G.  Route — Many  of  our 
readers  who  have  had  occasion  to 
travel  on  the  transcontinental  railway 
lines  of  the  country  are  familiar  with 
the  most  interesting  illustrated  guide 
books  which  the  U.  S.  Geological  Sur- 
vey has  issued.  Up  to  date  the  series  has 
included  "The  Northern  Pacific  Route," 
"The  Overland  Route,"  "The  Santa  Fe 
Route,"  and  "The  Shasta  Route."  Now 
comes  "The  Denver  &  Rio  Grande 
Western  Route,"  as  Bulletin  707,  a  book 
of  266  pages,  beautifully  illustrated 
and  with  the  usual  numerous  and  ac- 
curate colored  topographic  maps  of  the 
district  along  the  way.  The  book  is 
larger  and  better  illustrated  than  the 
former  ones  and  sells  for  $1  instead 
of  50c,  as  the  others  did.  It  may  be 
obtained  from  the  Superintendent  of 
Documents,  Washington,  D.  C. 


jig_Xo.  1,420,975.  Fred  De  Mier, 
Picher,  Okla.  A  jig  made  up  of  several 
cells,  screened  bottoms,  and  a  rake 
having  a  curvilinear  movement,  for 
each  cell. 

Concentrator — No.  1,421,264.  Robert 
Le  Roy,  Basin,  Mont.  A  new  form  of 
shaking  table  for  concentrating  ore. 

Centrifugal  Flotation  Machine — No. 
1,420,138.  W.  H.  Peck,  Los  Angeles. 
A  rotating  flotation  cell  in  which  the 
mineral  is  separated  from  the  gangue 
by  centrifugal  action  as  well  as  by 
the  action  of  rising  air  bubbles  in  an 
oiled  pulp  as  is  the  common  practice. 
Patent  No.  1,420,139  covers  the  use  of 
a  similar  machine  for  differential  flota- 
tion. 

Rotary  Kiln— No.  1,415,990.  A.  B. 
Carstens,  Monterey,  Mexico,  assignor  to 
the  American  Metal  Co.,  Ltd.  A  rotary 
kiln  with  openings  on  the  sides  to  allow 
material  to  pass  into  the  kiln,  and  also 
means  for  closing  the  openings  to  pre- 
vent the  escape  of  gas. 

Flotation  Agent— No.  1,415,899.  R. 
E.  Sayre,  Pittsburgh,  Pa.,  assignor  to 
Metals  Recovery  Co.,  New  York.  A 
composite  flotation  agent  made  up  of  a 
frothing  agent  and  thiourea  compounds 
produced  therein  by  the  combination  of 
carbon  bisulphide  with  analine  and  sub- 
stituted analine. 

Conical  Mill  Operation — Canadian 
patent  No.  221,879.  H.  W.  Hardinge, 
New  York  City.  The  classifying  action 
in  the  conical  part  of  a  dry-grinding 
Hardinge  mill  is  augmented  by  intro- 
ducing a  pipe  in  the  feed  trunnion  and 
directing  a  spray  of  an  "elastic  fluid" 
(presumably  air)  on  the  material  be- 
ing ground;  or  the  air  may  be  blown  or 
sucked  through  the  mill  as  a  whole. 

Pneumatic  Flotation  Machine — No. 
1,415,105.  D.  D.  Moffat,  Hayden,  Ariz. 
A  flotation  machine  made  up  of  cells  as 


shown  in  the  illustration,  the  floors  of 
the  cells  being  made  porous  for  the 
admission  of  air. 

Amalgamator— No.  1,412,673.  O.  A. 
Burgess,  Puyallup,  Wash.  A  rotary 
amalgamator  made  of  perforated 
amalgamated  plates,  with  means  for 
turning  it,  delivering  feed  to  the  cen- 
tral portion,  and  supplying  mercury. 

Electrode  —  Canadian  patent  No. 
222,089.  U.  C.  Tainton,  Martinez,  Cal. 
A  permeable  electrode  for  the  electro- 
lytic precipitation  of  metals  from  their 
solutions,  comprising  a  paper  or  fiber 
sheet  in  which  is  incorporated  a  ground 
conducting  material.  A  metallic  rein- 
forcement sheet  or  another  textile  sheet 
may  be  added. 
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Who  Produces  Gold  and  Silver? 

An    Analysis   of   the   Gold   and   Silver 

1'roduction  of  the  United  States — 

The  Origin  of  the  Metals 

Based  on  Mine  Output 

By  H.  N.  Lawrie 

THE  American  Gold  and  Silver 
Institute  has  compiled  an  index 
of  all  corporations,  partnerships  and 
individuals  actually  producing  or  own- 
ing properties  equipped  to  produce 
gold  and  silver.  Many  records  were 
consulted  and  the  resulting  index 
was  checked  by  the  return  of  the 
Institute's  index  questionnaire  and 
otherwise.  It  is  a  live  list,  compris- 
ing a  total  of  3,349  names,  of  which 
2,464,  or  73.6  per  cent,  are  incorporated 
companies,  295  are  partnerships  and  590 
are  individuals.  Many  of  the  partner- 
ships and  individuals  are  those  operat- 
ing under  lease  and,  consequently,  do 
not  require  extensive  capital.  It  is, 
therefore,  evident  that  extensive  cap- 
ital is  required  to  insure  commercial 
success,  since  so  large  a  number  of 
corporations  are  engaged  in  the  pre- 
cious metal  mining  industry  as  com- 
pared with  the  number  of  partnerships 
and  individuals. 

With  One-third  of  Producers,  Gold 
and  Silver  Are  Byproducts 

Of  the  2,464  incorporated  companies 
engaged  in  producing  gold  and  silver 
1,678,  or  68  per  cent,  produce  principally 
gold,  silver,  or  gold  and  silver,  while 
32  per  cent  produce  gold  and  silver  as 
a  byproduct  of  base  metals.  Of  the 
295  partnerships,  266,  or  90  per  cent, 
produce  the  precious  metals,  cither 
separately  or  in  combination,  while  but 
10  per  cent  produce  the  precious  metals 
roducts  of  base  metals.  Of  the 
•V.iO  individuals  producing  gold  and 
silver  85  per  cent  produce  the  precious 
metals  alone,  while  but  15  per  cent 
produce  them  as  byproducts.  This 
analysis  indicates  that  extensive  capital 
is  not  so  essential  in  the  production 
of  gold  and  silver  from  sili' 
from  complex   base   metal 

of  thi  Drporated  companies, 

partnerships    and    Individuals    engaged 


in  the  production  of  gold  and  silver, 
73  per  cent  produce  principally  gold, 
silver,  or  gold  and  silver,  while  18  per 
cent  produce  copper  in  combination  with 
gold  and  silver  and  9  per  cent  are  en- 
gaged in  the  production  of  gold  and 
silver  with  complex  ores  of  lead  and 
copper. 

After  reading  the  above  segregation 
of  gold  and  silver  based  upon  the  com- 
panies, partnerships  and  individuals 
engaged  in  the  industry  one  naturally 
is  led  to  inquire  as  to  whether  this 
result  would  be  checked  by  analysis 
of  the  actual  mine  production  figures 
compiled  by  the  United  States  Geolog- 
ical Survey.  That  yearly  fluctuations 
may  be  eliminated,  the  following  anal- 
ysis of  the  mine  production  figures  for 
the  decade  1909-1918  should  provide  a 
very  accurate  basis  of  comparison. 

Origin  of  Gold  and  Silver  Based 
on  Mine  Production 

Of  the  total  mine  production  of  gold 
in  the  United  States  for  this  period — 
$900,000,000—66  per  cent,  or  $594,000,- 
000,  was  derived  from  siliceous  ores; 
25  per  cent,  or  $225,000,000,  from  placer 
gravel;  and  9  per  cent,  or  $81,000,000, 
as  a  byproduct  of  base  metal  ores. 
About  three-fourths  of  the  byproduct 
gold,  or  $61,000,000,  was  derived  from 
ore  containing  principally  copper,  while 
the  remainder,  or  $20,000,000,  was  re- 
covered from  complex  ores  containing 
copper,  lead  and  zinc  in  combination. 

Of  the  total  mine  production  of  silver 
in  the  United  States  for  the  decade — 
$430,000,000—36  per  cent,  or  $155,000,- 
000,  was  derived  from  siliceous  ores; 
28  per  cent,  or  $120,000,000,  from  cop- 
per ores;  27  per  cent,  or  $116,000,000, 
from  lead  ores;  and  9  per  cent,  or 
$39,000,000,  from  other  complex  base 
metal  ores.  Over  80  per  cent,  or  $31,- 
000,000,  of  the  silver  produced  from 
other  than  siliceous,  copper  and  lead 
ores  was  derived  from  lead-zinc  ores. 
Only  0.2  of  1  per  cent,  or  $900,000,  of 
the  total  silver  production,  was  recov- 
ered from  placer  operations.  While 
the  average  for  the  decade  shows  that 
6  I  per  cent  of  all  the  silver  was  pro- 
is  a  byproduct,  only  9  per  cent 
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of  the  total  gold  was  produced  as  a  by- 
product of  base  metal  ores. 

The  total  value  of  the  gold  and  silver 
production  in  the  United  States  from 
1909-1918  was  $1,330,000,000,  of  which 
73  per  cent,  or  $971,000,000,  was  de- 
rived from  siliceous  ores  and  gravels; 
14  per  cent,  or  $186,000,000,  from  cop- 
per ores;  and  13  per  cent,  or  $173,- 
000,000,  from  ores  containing  lead, 
copper  and  zinc  in  combination,  chiefly 
lead  and  lead-zinc  ores. 

It  is  a  unique  coincidence  that  the 
analysis  of  mine  production  data  shows 
that  73  per  cent  of  the  total  value  of 
the  combined  gold  and  silver  production 
was  derived  from  siliceous  ores  and 
gravels,  while  the  analysis  of  the  index 
demonstrates  that  73  per  cent  of  the 
total  number  of  corporations,  partner- 
ships and  individuals  engaged  in  the 
production  of  the  precious  metals  pro- 
duce principally  gold  and  silver.  As 
far  as  the  production  of  gold  and  silver 
is  concerned,  the  analysis  of  the  mail- 
ing list  gives  precisely  the  same  result 
and  is,  therefore,  an  excellent  index 
to  the  origin  of  the  precious  metals. 

Only  14  Per  Cent  Produced  From 
Copper  Ores 

The  mine  production  data  shows  that 
14  per  cent  of  the  total  gold  and  silver 
is  derived  from  copper  ores,  while  the 
index  shows  that  18  per  cent  of  the 
total  corporations,  partnerships  and 
individuals  are  producing  gold  and 
silver  in  combination  with  copper.  A 
further  comparison  shows  that  13  per 
cent  of  the  total  value  of  gold  and 
silver  is  derived  from  ores  containing 
copper,  lead  and  zinc  combinations 
(chiefly  lead  and  lead-zinc  ores),  while 
but  9  per  cent  of  the  total  number 
on  the  mailing  list  is  engaged  in  sim- 
ilar production.  These  last  two  com- 
parisons may  be  partially  accounted  for 
on  the  ground  that  there  is  more  con- 
centration of  capital  in  the  develop- 
ment of  very  complex  ores,  while  there 
ubdivision  of  capital  in 
the  I"  odui  i  ion  <>f  copper  ores  containing 
gold  and  silver.  This  would  indicate 
that  the  mure  complex  the  metallurgical 
problem,  the  heavier  is  the  necossary 
capital  investment  to  conduct  the  in- 
dustry on  a  successful  commercial  basis. 
Generally  the  analysis  based  upon 
mine  production  agrees  so  closely 
with  tb.it  of  the  incorporated  compa- 
i  tn. a  -hips  and  individuals  pro- 
ducing gold  and  silver  that  the  con- 
clusion may  be  drawn  that  the  segre- 
gation made  in  the  mailing  list  is  suffi- 
ciently accurate  to  serve  as  a  basis 
for  the  Institute's  correspondence  in 
avoiding  unnecessary  duplication  and 
expense. 
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American  Electrochemical  Society 
Meets  in  Montreal 

Good    Attendance    and    Long    List    of 
Technical  Papers  Feature  Forty- 
second  Annual  Convention 

THE  forty-second  annual  meeting  of 
the  American  Electrochemical  So- 
ciety was  held  at  the  Windsor  Hotel, 
Montreal,  Sept.  21  and  22,  with  an  at- 
tendance of  about  200,  including  mem- 
bers of  sister  societies.  The  chair  was 
occupied  by  President  C.  G.  Schluder- 
berg,  of  the  Westinghouse  Co.,  of  Pitts- 
burgh. A  welcome  was  extended  by 
Alderman  Seybold  on  behalf  of  the  city 
and  by  Dr.  R.  F.  Ruttan,  of  McGill  Uni- 
versity, on  behalf  of  the  scientists  of 
Montreal.  A  long  list  of  technical  pa- 
pers was  presented,  which  were  grouped 
according  to  the  topics  treated.  The 
first  group,  dealing  with  electrolysis,  in- 
cluded papers  by  Ralph  B.  Abrams,  on 
"The  De-zincification  of  Brass";  Walter 
G.  Traub,  on  electroplated  zinc  and  the 
diffusion  of  electro-deposits  into  zinc; 
John  T.  Ellsworth,  on  the  effect  of  sin- 
gle impurities  on  the  deposition  of  zinc 
from  sulphate  solutions;  M.  B.  Thomp- 
son and  C.  T.  Thomas,  on  the  effect  of 
impurities  in  nickel  salts  used  for  elec- 
tro-deposition; and  Ernest  E.  Vuilleu- 
mier,  on  the  application  of  the  con- 
tractometer  to  the  study  of  nickel 
deposition. 

The  second  group  included  a  number 
of  papers  on  industrial  heating,  treat- 
ing of  the  various  problems  created  by 
the  use  of  electricity  for  heating  pur- 
poses. "The  Underlying  Principles  of 
the  Industrial  Heating  Problem"  were 
set  forth  in  a  paper  by  Charles  P.  Stein- 
metz.  E.  F.  Collins  dealt  with  the  gen- 
eration of  electric  heat  and  its  appli- 
cation to  industrial  processes.  E.  L. 
Smalley's  subject  was  the  "Principles 
of  High-Temperature  Furnace  Design." 
M.  A.  Hunter  and  A.  Jones  discussed 
"Some  Electrical  Properties  of  Alloys 
at  High  Temperatures."  J.  C.  Woodson 
treated  of  "Heat  Insulating  Materials 
for  Electric  Heating  Apparatus."  Frank 
W.  Brooke  gave  a  comprehensive  ad- 
dress describing  the  methods  of  eco- 
nomically handling  materials  in  electric 
furnaces,  illustrated  by  diagrams  show- 
ing the  different  types  of  furnaces  ne- 
cessitating different  modes  of  operation. 
The  advantages  of  electric  heating  were 
set  forth  by  Wirt  S.  Scott,  who  also 
contributed  an  interesting  paper  on  the 
"Development  of  Electric  Heating  for 
Low-Temperature  Enameling."  E.  L. 
Smalley,  in  a  paper  on  "Firing  Cera- 
mics in  Electric  Furnaces,"  contended 
that  the  installation  of  small  furnaces 
in  connection  with  the  ceramic  indus- 
try would  encourage  artistic  develop- 
ment. This  created  some  discussion, 
most  of  the  speakers  regarding  it  as 
commercially  impracticable. 

C.  B.  Gibson,  in  a  paper  on  "Electric 
Annealing  of  Malleable  Iron,"  stated 
that  while  development  had  not  yet 
been  secured  on  a  commercial  scale,  it 
had  been  shown  that  electricity  secured 
a  more  even  distribution  of  heat  than 
fuel,  and  its  higher  cost  was  more  than 


counterbalanced  by  its  advantages.  The 
American  Malleable  Association  was 
conducting  extensive  tests  in  electrical 
annealing.  P.  S.  Gregory  dealt  with 
"Electric  Steam  Generators  and  Their 
Application,"  showing  the  improve- 
ments in  design  which  had  been  effected. 
They  could  be  used  anywhere,  whether 
power  was  available  or  not,  but  their 
application  must  be  considered  in  ref- 
erence to  the  conditions  prevailing. 

"A  New  Type  of  Induction  Furnace" 
was  described  by  J.  Murray  Weed.  The 
heat  was  produced  by  an  electric  cur- 
rent induced  by  transformer  action  in 
a  looped  portion  of  the  molten  charge. 
Its  success  depended  upon  a  continuous 
automatic  circulation  or  the  molten 
metal  between  the  secondary  and  the 
melting  pot. 

Papers  were  read  by  H.  C.  P.  Weber 
on  "Changes  in  the  Electrical  Conduc- 
tivity of  Varnishes  During  Drying," 
and  by  C.  J.  Rodman,  on  "Arc  Action 
on  Some  Liquid  Insulating  Compounds." 

A  smoker  was  held  on  the  evening 
of  the  22d,  and  on  the  following  day  a 
number  of  the  members  visited  Shaw- 
inigan  Falls  and  inspected  the  plants  of 
the  Shawinigan  Water  &  Power  Co.  and 
other  industrial  works. 


American  Mining  Congress  to 
Consolidate  Southern  Chap- 
ters and  Push  Muscle 
_  Shoals  Project 

The  American  Mining  Congress  will 
hold  a  convention  at  Chattanooga, 
Tenn.,  on  Sept.  29  for  the  purpose  of 
organizing  a  Southern  Division  of  the 
organization,  to  consolidate  its  existing 
state  chapters  in  the  South.  Active 
support  will  be  given  to  the  Muscle 
Shoals  power  project.  J.  F.  Callbreath, 
secretary  of  the  Congress,  states  that 
"many  mining  operators  in  the  South 
have  never  awakened  to  the  possibility 
of  utilizing  the  efficiency  of  large  oper- 
ations analogous  to  the  development  of 
the  porphyry  coppers  of  the  West.  The 
widely  diversified  and  disseminated  de- 
posits of  graphite,  phosphate,  man- 
ganese, barytes,  and  other  minerals  :'n 
the  Southern  states,  and  their  success- 
ful marketing,  call  for  collective 
thought  and  co-operative  action," 
which  it  is  the  purpose  of  the  Mining 
Congress   to   foster. 


Eastern  Engineers  Visit 
the  Coeur  d'Alenes 

A  party  of  engineers,  most  of  them 
from  New  York,  on  their  way  to  San 
Francisco  to  attend  the  semi-annual 
meeting  of  the  American  Institute  of 
Mining  and  Metallurgical  Engineers, 
spent  two  days  in  the  Coeur  dAlene 
district  on  Sept.  18  and  19  and  were 
entertained  by  local  engineers  and  exec- 
utives of  the  various  mining  companies. 
They  arrived  at  Kellogg  at  noon  in  a 
private  car,  and  in  the  afternoon  they 
visited  the  Bunker  Hill  &  Sullivan  mine 
and  smelter.  In  the  evening  they  were 
guests  at  a  dinner,  at  which  Stanly  A. 


Easton,  manager  of  the  Bunker  Hill  & 
Sullivan,  presided.  Addresses  were 
made  by  A.  S.  Dwight,  president  of  the 
Institute;  F.  F.  Sharpless,  secretary, 
and  Rush  J.  White,  of  Wallace,  chair- 
man of  the  Columbia  Section.  The  night 
was  spent  at  Wallace  and  the  follow- 
ing forenoon  the  engineers  visited  the 
Hecla  mine,  at  Burke,  and  the  Morn- 
ing, at  Mullan.  Many  of  the  engineers 
were  accompanied  by  their  wives,  who 
were  entertained  at  Kellogg  by  Mrs. 
Stanly  A.  Easton  and  at  Wallace  by 
Mrs.  C.  W.  Newton,  wife  of  the  man- 
ager of  the  Callahan  Zinc-Lead  Co.  The 
party  was  made  up  of  A.  S.  Dwight  and 
wife,  F.  F.  Sharpless  and  wife,  George 
D.  Barron  and  wife,  H.  J.  Stehli  and 
wife,  R.  L.  Baldwin  and  wife,  Miss  M. 
Baldwin,  N.  T.  Spencer,  Miss  M.  J. 
Spencer,  E.  F.  Eurich  and  Carroll 
Hutchins,  all  of  New  York;  Robert 
Amnion,  of  Knoxville,  Tenn.,  and  Sher- 
win  F.  Kelly,  of  Lawrence,  Kan. 


SOCIETY   MEETINGS 
ANNOUNCED 


The  American  Welding  Society  will 
hold  a  meeting  at  Chicago  on  Oct.  2-5. 
The  fall  meeting  of  the  American 
Society  of  Civil  Engineers  will  be  held 
at  San  Francisco  Oct.  4-8.  The  meet- 
ing will  be  devoted  largely  to  a  forum 
on  "The   Water-Power  Problem." 

The  first  monthly  meeting  of  the  New 
York  Section  of  the  American  Institute 
Mining  &  Metallurgical  Engineers 
for  the  1922-1923  year  will  be  held  at 
the  Machinery  Club,  50  Church  St.,  New 
York  City,  on  Oct.  4,  1922.  Informal 
dinner  will  be  at  6  o'clock,  and  the  pro- 
gram at  8.  The  speakers  are  to  be 
Frank  A.  Vanderlip,  of  New  York,  and 
Edgar  Rickard,  director  general  of  the 
American  Relief  Administration. 

More  than  one  thousand  engineers 
are  expected  to  attend  the  fourth  an- 
ual  meeting  of  the  Army  Ordnance  As- 
sociation, which  will  be  held  at  the 
Aberdeen  proving  ground  on  Oct.  6.  A 
program  of  test  firings  and  demonstra- 
tion of  the  more  recent  developments 
in  ordnance  material  and  ammunition 
has  been  arranged.  Though  the  invi- 
tation is  limited  to  members  of  the 
Army  Ordnance  Association,  the  Amer- 
ican Society  of  Mechanical  Engineers, 
and  the  Society  of  Automotive  Engi- 
neers, it  is  pointed  out  that  there  will 
be  so  many  features  of  the  program  of 
interest  to  chemists  and  electrical  and 
civil  engineers  that  a  large  representa- 
tion from  these  branches  of  engineer- 
ing probably  will  be  present.  The  re- 
quirements for  an  invitation  can  be  met 
by  any  American  citizen,  who  is  not  a 
member  of  any  one  of  the  three  socie- 
ties mentioned,  by  taking  out  member- 
ship in  the  Army  Ordnance  Association. 
Chemists  and  others  will  be  interested 
particularly  in  the  tests  of  the  re- 
cently devised  non-hydroscopic,  flashless, 
smokeless  powder. 
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PERSONALS 


A.  L.  Clark  has  gone  to  Miami,  Ariz., 
to  study  conditions  there. 

F.  M.  Manson,  of  Reno,  Nev.,  was 
recently  in  San  Francisco. 

Fred  W.  Bradley  has  returned  to  San 
Francisco  from  Kellogg,  Idaho. 

James  M.  Hill  is  engaged  in  field 
work  in  Plumas  County,  Calif. 

F.  H.  Moffit  has  returned  to  Wash- 
ington after  field  work  in  Alaska. 

F.  Siebert  has  left  Reno  on  a  profes- 
sional trip  to  San  Francisco  and  Rands- 
burg,  Calif. 

R.  C.  Moore  has  returned  to  the  Uni- 
versity of  Kansas  after  a  season's  field 
work  in  Plumas  County,  Calif. 

Thayer  Lindsley  has  been  made  presi- 
dent of  the  Homestead  Iron  Dyke  Mines 
Co.,  at  Homestead,  Ore. 

L.  W.  Stephenson  and  C.  W.  Cooke 
are  doing  geological  field  work  in  the 
Carolinas  and  Georgia. 

A.  B.  Rogers,  who  is  operating  the 
King  of  Arizona  mine,  near  Yuma,  was 
in  San  Francisco  last  week. 

C.  M.  Weld,  of  Weld  &  Liddell,  New 
York,  will  be  in  West  Virginia  on  pro- 
fessional work  for  two  weeks. 

Thomas  A.  Graves  has  been  made 
manager  of  the  Canadian  Associated 
Goldfields,  Ltd.,  of  Goldfields,  Ont. 

C.  E.  Waldner,  mining  engineer  for 
the  West  End  Consolidated  Mining  Co., 
at  Tonopah,  Nev.,  is  in  San  Francisco. 

D.  M.  liddell,  chemical  and  metal- 
lurgical engineer  has  returned  to  New 
York  after  a  short  business  trip  to 
Chicago. 

E.  W.  Juessen,  of  San  Francisco,  is 
in  Virginia  City,  Nev.,  making  an  ex- 
amination of  the  Consolidated  Virginia 
and  Ophir  mines. 

Price  McKinney,  of  Cleveland,  has 
just  made  an  inspection  trip  over  the 
McKinney  Steel  Co.'s  properties  in  the 
Lake  Superior  district. 

Philip  Andrews,  formerly  on  the  en- 
gineering staff  of  the  Eagle  Picher 
Lead  Co.,  is  now  connected  with  the 
Colorado  Geological  Survey. 

Waldemar  l.indgren.  who  has  been 
making  several  geologic:  I  examinations 
in  Nevada,  passed  through  San  Fran- 
cisco on  his  way  to  Los  Angeles. 

Mi--  folia    \    Gardner  ha     returned 

to  Washington  from  field  work  in  Texas 
in  co-o|  :  li   the  Te  •  •■■ 

of  Ecoi  Geo 

I),  (',.  Kerr,  of  Pittsburgh,   P 
president  of  the  U.  S.  Steel  Corporation, 
is  spending  the  month  of  September    in 
the   Michigan    woods  with   n    p 
asso<  i- 

i     i:    Ue.-d.         ,,;,i   superintendent 

of    the    Colorado    1- Uel    &    Iron    I 
compnnied  by  a  party  of  Mends,  visited 
the    various    points    of    interest    on    the 
Mesabi  iron  range  last  week. 


F.  B.  Tough,  United  States  super- 
visor of  oil  and  gas  operations  on  leased 
public  lands,  has  been  appointed  chief 
petroleum  technologist  of  the  Bureau 
of  Mines,  to  succeed  A.  W.  Ambrose, 
made  assistant  director  of  the  Bureau. 
Mr.  Tough's  appointment  is  effective 
Oct.  1.  Mr.  Tough  holds  the  degree  of 
Engineer  of  Mines  from  the  School  of 
Mines,  Columbia  University,  New  York. 
Before  entering  the  service  of  the  Bu- 
reau of  Mines,  he  had  several  years' 
experience  as  resident  geologist  for  the 
Southern  Pacific  Company  in  various 
oil  fields  in  California.  After  coining 
with  the  Bureau  of  Mines,  Mr.  Tough 
specialized  in  problems  dealing  with 
the  exclusion  from  oil  and  gas  wells  of 
encroaching    underground    waters.       In 


F.  P,.  Tough 

d    1920  Mr.  Tough  was  in  charge 

of  conservation  work  in  the  Wyoming 
oil  fields,  under  the  co-operative  agree- 
ment with  the  Rocky  Mountain  Petro- 
leum Association.  In  the  spring  of 
1920,  Mr.  Tough  was  appointed  United 
States  Supervisor  of  Oil  and  Gas  Oper- 
ations under  the  provisions  of  the  Gen- 
eral Leasing  Act,  continuing,  however, 
to  act  as  engineer  in  charge  of  the 
Rocky  Mountain  Petroleum  Association 
work  until  its  completion,  the  two  pieces 
of  work  overlapping  by  about  six 
months. 

N.     II.     Emmons,     2d,    of     Boston,     i- 
pending    several    week      on    the    Muhi 

gar  ranges  making  a  get  logical  i  lami- 
nation  of  the  mines  which   the  Keewee- 
l  ion   owns    in    fee. 
M.     M.     Duncan,     vice-president     and 
general  manager  of  the  Cleveland-Cliffs 
.   was   a    recent    visitor   on   the 
Mesabi  iron  range.     He  made  a  tout  of 
in  of  the  company's  properties. 
\.     \     Cole,    mining   engine. o     for   the 

<>   By.,  ha.  returned  to  Cobalt 

from    an    airplane    visit    to    .lam 

■i  trip  was  formerly  a   matter 

of  weeks,  but  can  now  be  made  in  a  i"ew 
hours. 


Frank  I..  Culver,  president  of  the 
Beaver  Consolidated,  has  returned  to 
Toronto  after  visiting  the  Beaver  Mine 
at  Cobalt,  as  well  as  the  Kirkland  Lake 
Gold  Mining  Co. 

Austin  Y.  Hoy.  manager  of  the  Lon- 
don office  of  the  Sullivan  Machinery 
Co.,  Chicago,  has  just  arrived  in  this 
country  to  spend  a  month's  vacation 
with  friends  and  relatives  in  the  Mid- 
dle West. 

W.  F.  Ulrich,  formerly  chief  chemist 
for  the  Oliver  Iron  Mining  Co.,  in  the 
Chisholm  district  of  the  Mesabi  iron 
range,  has  been  made  superintendent 
of  the  Trout  Lake  concentrator  at 
Coleraine,  Minn. 

Willet  G.  Miller,  Fred.  E.  Wright, 
Charles  Palache,  and  R.  A.  Daly  are  re- 
turning from  South  Africa,  where  they 
visited  the  mines  at  Johannesburg  and 
Kimberley  as  missionaries  of  Canadian 
and  American  goodwill. 

David  G.  Kerr,  vice-president  of  the 
U.  S.  Steel  Corporation,  and  Taylor 
Allerdice,  vice-president  of  the  National 
Tube  Co.,  made  a  recent  visit  to  the 
iron  ranges  in  Minnesota  on  a  com- 
bined business  and  pleasure  trip. 

A.  B.  Patterson,  general  superintend- 
ent of  the  production  department  of  the 
Texas  Co.'s  south  Texas  division,  has 
resigned  to  take  charge  of  the  field 
operations  of  the  Producers  and  Re- 
finers' Corporation,  with  headquarters 
in  Denver. 

Dr.  J.  W.  Beede  has  resigned  as  geol- 
ogist for  the  Bureau  of  Economic  Geol- 
ogy and  Technology  of  the  University 
of  Texas,  at  Austin,  to  accept  a  posi- 
tion on  the  geological  staff  of  the  Em- 
pire Gas  &  Fuel  Co.  Dr.  Beede  came 
to  the  University  of  Texas  from  the 
University  of  Indiana. 

George  A.  Bole  has  been  appointed 
superintendent  of  the  ceramic  experi- 
ment station  of  the  U.  S.  Bureau  of 
Mines  at  Columbus,  Ohio.  For  the  past 
five  months  he  has  been  acting  super- 
intendent of  that  station.  Mr.  Bole 
joined  the  Bureau  of  Mines  staff  Aug.  6, 
1021,  as  an  associate  chemist.  For  nine 
years  prior  to  that  time  he  had  been 
professor  of  ceramic  chemistry  at  Al- 
fred  University.  He  was  graduated 
from  Geneva  College  in  1906  and  from 
Columbia  University  in  1911. 

Ira  B.  Joralemon  has  left  Bisbee  for 
San  Francisco,  where  he  will  open  of- 
fices as  a  consulting  engineer  and  geol- 
ogist. On  his  retirement  from  the 
position  of  assistant  general  manager 
of  the  Calumet  *  Arizona  Mining  Co., 
he  was  the  guest  of  honor  at  a  dinner 
given  at  the  Warren  District  Country 
Club  by  .1.  C.  Greenway,  general  man- 
ager, and  other  executivei  oi  the  C.  & 
A.  staff.  About  eighty-live  mining  as- 
were  present.  Mr.  Joralemon 
was  presented  with  a  handsome  watch. 

Mining  and  metallurgical  engineers 
visiting  Ww  York  City  last  week  in- 
cluded: U.  A.  Schmucker,  of  Red  Hook, 
N.  Y .;  I).  M.  (  ollingwood.  of  Urbana, 
111.;  II.  II  I  tley,  of  Florence,  Colo.; 
Rudolf  t.ahl.  of  Denver,  Colo.;  and  B. 
M.  O'Harra,  of  Rolla,  Mo. 
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Leading  Events 


WAGE  INCREASES  in  Western  districts  become 
general.  Coeur  d'Alene  and  Butte  companies  fall 
into  line. 

Commission  will  investigate  Argonaut  mine  disaster. 

Supreme  Court  of  Arizona  sustains  lower  court's  de- 
cision for  the  defendant  in  the  Tom  Reed-United  East- 
ern apex  controversy  at  Oatman. 

The  Nevada  Consolidated  company  resumed  milling 
of  ore  at  McGill  on  Sept.  15,  only  two  months  and  six 
days  after  the  disastrous  fire  that  destroyed  the  concen- 
trator.   A  wage  increase  went  into  effect  the  same  day. 

Iron  mining  companies  on  the  Mesaba  range  in  Min- 
nesota have  increased  wages. 


The  National  Lead  Co.  invests  $1,500,000  in  Llallagua 
Mines,  largest  tin  producer  in  Bolivia. 

The  Black  Eagle  Co.  of  Picher,  Okla.,  has  purchased 
the  leases  and  mill  of  the  United  States  Smelting  & 
Refining  Co.  in  the  Miami  district. 

The  Chestatee  Corporation  is  given  substantial  addi- 
tional award  under  new  War  Minerals  Relief  Act. 

Calumet  &  Hecla  increases  current  production  by 
mining  richer  "rock." 

The  net  production  of  the  California  Rand  mine  is 
reported  as  $1,327,623  for  the  year  ended  Sept.  1. 

Two  Ontario  mines,  the  Castle  and  Paymaster,  are 
considering  mill  construction. 


Coeur  d'Alene  Mining  Companies 
Advance  Wages 

New    Scale    $5    for    Miners;    $4.50    for 
Muckers — High  Price  of  Lead  Rea- 
son Assigned  by  Managers 

Effective  Oct.  1,  all  employees  of  the 
mines  of  the  Coeur  d'Alene  district,  in 
Idaho,  will  receive  an  advance  in  wages 
amounting  to  75c.  per  day  for  miners 
and  timbermen  and  50c.  per  day  for 
muckers  and  surface  laborers.  This 
announcement  was  made  following  a 
meeting  of  managers  of  all  the  large 
operators,  and  was  the  direct  result  of 
the  steady  advance  in  the  price  of  lead, 
which  on  the  day  of  the  meeting  was 
quoted  at  6c.  per  pound  and  has  since 
advanced  to  6.10c.  Under  the  new 
schedule  miners  will  receive  $5  per  day, 
timbermen  $5.50,  muckers  $4.50,  and 
surface  laborers  $4.25.  Under  the  pres- 
ent system  there  has  been  a  difference 
of  only  25c.  per  day  between  the  pay 
of  muckers  and  miners,  but  the  new 
scedule  will  make  the  difference  50c. 
per  day.  It  is  expected  that  this  ad- 
vance in  wages  will  result  in  relieving 
the  shortage  of  miners,  which  for  many 
months  has  been  a  serious  handicap 
to  mining  operations.  The  advance  was 
made  Toluntarily  by  the  companies. 


Nevada  Consolidated  Has  Started 
Two  Units  Following  Mill  Fire 

Two  units  of  the  Nevada  Consolidated 
concentrator,  burned  on  July  9,  were 
started  on  Sept.  16,  and  two  more  will 
follow  about  Oct.  1.  An  ore  train  from 
Ruth  to  McGill  is  now  running  regu- 
larly. One  unit  of  the  steel  building  is 
up  and  riveted,  and  steel  for  the  ore 
bins  is  on  the  way.  The  total  fire  loss 
has  been  estimated  at  $1,500,000. 


Special  Board  Will  Investigate 
Argonaut  Mine  Disaster 
W.  D.  Stephens,  Governor  of  California, 
Appoints  Prominent  Men  on  Com- 
mission— One     Body     Remains 
Unfound — Inquest    Begun 
at   Jackson 


Iron 


San  Francisco  Correspondent 


Butte  Raises  Wages 

Effective  Sept.  21,  miners,  smelter 
men  and  craftsmen  of  the  mining  com- 
panies operating  in  Butte  received  a 
wage  increase  of  50c.  a  day.  The  men 
total  approximately  12,000,  this  num- 
ber including  the  employees  of  the 
Anaconda  Copper  Mining  Co.  at  Ana- 
conda and  Great  Falls.  The  new  wages 
will  give  miners  $4.75  a  day,  this  being 
the  scale  for  both  miners  and  muckers. 


San  Francisco,  Sept.  25. — Forty-six 
bodies  have  been  recovered  from  the 
Argonaut  mine,  but  the  body  of  Will- 
iam Fessel,  whose  name  appeared  in 
the  message  left  burned  on  the  walls 
of  the  crosscut  and  who,  it  is  now  con- 
cluded, must  have  been  in  another  part 
of  the  mine,  has  not  been  found,  al- 
though a  thorough  search  has  been 
made  during  the  week.  Impressive 
funeral  services  were  held  in  Jackson 
on  Sept.  22.  The  Coroner's  inquest 
began  on  Sept.  25,  and  promises  to  be 
thorough.  Governor  W.  D.  Stephens 
has  appointed  A.  B.  C.  Dohrmann,  a 
prominent  business  man  of  San  Fran- 
cisco and  president  of  the  Industrial 
Welfare  Commission;  W.  J.  Loring, 
mine  operator  and  president  of  the 
American  Mining  Congress,  and  John 
C.  Williams,  president  of  the  Miners' 
Union  of  Grass  Valley,  as  members  of 
a  board  to  investigate  all  phases  of  the 
catastrophe. 


Supreme  Court  Sustains  Decision 
in  Tom  Reed -United 
Eastern  Suit 
Segments  of  Faulted  Vein  Must  Be  Con- 
sidered as  Having  Individual 
Apexes 

The  Supreme  Court  of  Arizona  has 
sustained  the  decision  in  favor  of  the 
defendant  in  the  Superior  Court  of 
Mohave  County  in  the  suit  of  the  Tom 
Reed  Gold  Mines  Co.  against  the  United 
Eastern  Mining  Co.  The  suit  was 
based  upon  a  claim  of  the  plaintiff 
upon  the  ore  (considered  worth  $2,500,- 
000)  contained  in  a  very  rich  vein 
within  the  lines  of  the  defendant  cor- 
poration's ground.  Apex  rights  were 
claimed  to  the  vein,  despite  a  nearly 
vertical  fault  of  several  hundred  feet 
upward.  That  the  segments  of  the  vein 
had  been  one  was  not  denied  by  the 
defendant,  but  it  set  forth  the  conten- 
tion that  present-day  conditions  alone 
must  govern  the  law  of  the  apex  and 
that  the  faulted  portion  should  be  con- 
sidered an  entirely  new  orebody. 

The  suit  dates  back  to  1915,  when  i» 
the  Big  Jim  claim,  now  owned  by  the 
United  Eastern,  at  200  ft.,  a  new  body 
of  ore  was  struck;  this  was  later 
demonstrated  to  be  a  segment  that  had 
faulted  on  the  incline  of  the  vein  in 
the  Grey  Eagle  claim  of  the  Tom  Reed. 
Tom  Reed  sunk  a  shaft  on  the  Grey 
Eagle  to  the  depth  of  600  ft.,  there 
encountering  what  now  is  known  as 
the  Mallery  fault,  where  its  orebody 
ended.  The  plaintiffs  contended  that 
they  had  a  right  to  rise,  on  an  angle 
430  ft.,  and  continue  the  taking  out  of 
ore  on  what  they  considered  a  continu- 
ation of  their  vein. 

The  United  Eastern  claimed  that 
the  apex  law  was  enacted  for  the  bene- 
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it  of  miner?,  and  that  conditions  in 
mining  m  JSt  be  met  as  they  exist  today, 
not  as  '!.ey  may  have  existed.  In  order 
bo  follow  the  vein,  they  said,  it  would 
be  necessary  to  go  upward  to  meet  the 
Big  Jim  ore,  all  of  which  is  not  con- 
templated by  the  apex  law,  which  pro- 
vides that  the  vein  may  be  followed  on 
it?  "downward  course."  The  Superior 
Court  declared  the  existence  of  three 
•listinct  orebodies,  the  Tom  Reed,  Side- 
line, and  Big  Jim  veins,  permanently 
separated  for  centuries,  and  that  the 
Big  Jim  vein  must  be  considered  as 
wholly  within  the  ground  of  the  defend- 
ant, this  including  its  underground 
apex.  The  Mallery  fault  was  declared 
not  mineralized  and  not  to  be  consid- 
ered a  vein. 

The  Supreme  Court  approved  the 
proposition  set  forth  by  the  lower 
court  that,  "if  veins  are  separated  per- 
manently and  cannot  be  followed  as 
the  same  vein,  and  if  it  is  necessary 
to  pass  through  great  distances  of 
country  rock  in  order  to  connect  them, 
in  which  distances  there  are  neither 
mineralized  walls  nor  seams,  such  veins 
must  be  deemed  separate  and  distinct 
ones  and  cannot  be  identified  as  one 
and  the  same." 

The  judgment  was  written  by  Justice 
Edward  .T.  Flanigan,  and  was  con- 
curred in  by  Justices  Ross  and  McAlis- 
ter.  The  attorneys  in  the  case  were 
■lohn  P.  Gray,  of  Coeur  d'Alene;  R.  L. 
Alderman,  of  Los  Angeles,  and  C.  W. 
Herndon,  of  Kingman,  for  the  winning 
side,  and  William  B.  Colby,  of  San 
Francisco,  and  Louis  L.  Wallace,  of 
Kingman,  for  appellant. 


Chile  Copper  Makes  Record 
Production  in  August 

The  Chile  Copper  Co.  established  a 
■  •  w  production  record  at  its  mines  in 
South  America  during  August  by  turn- 
ing out  13,141,000  lb.  of  metal.  This 
copper  was  mined,  treated  and  deliv- 
ered to  consumers  at  an  average  cost 
•  >f  6.35c.  per  pound.  In  the  preceding 
month  Chile  fell  just  short  of  13,000,- 
000  lb.  and  produced  it  at  a  cost  of 
6.15c.  per  pound.  These  cost  figures  do 
not  include  depreciation,  depletion,  or 
•rve  for  federal  taxes. 
To  some  extent  Chile  Copper's  cost 
l !  dependent  upon  the  rate  of  exchange. 
The  normal  pre-war  level  of  Chilean 
exchange  has  been  about  5  pesos  to  the 
American  dollar.  During  the  last  half 
dozen  years  the  peso  sold  down  to  10 
tad  11  to  the  dollar.  It  has  m 
until  it  is  at  present  about  7  to  the  dol- 
lar, an  exchange  ratio  on  which  Chile'l 
•  costs  are  calculated.  Should 
the  peso  get  back  to  its  normal  parity 

'he  dollar  the  cost  wouH 
-arily  increase. 

■  '   production  is  running  at  the 
166,000,000  lb.  of  cpp.T 
Fl       Inly    the    company     treated     about 
07,000  and  in  the  following 

month  put    186, >  tons  through  its  re- 
works.     This   is   at   an    annual 
ate  of  .",.000.0(10  tons  and  is  over  three 
times    the    amount    of    ore    mined    and 
I  in  1921. 


Mexican  Miners  at  Cananea 
Resent  Physical  Ex- 
amination 

Mexicans  applying  for  employment 
by  the  Cananea  Consolidated  Copper 
Co.,  in  Northern  Sonora,  are  deeply  re- 
sentful of  the  order  of  the  company  re- 
quiring physical  examination  for  all 
prospective  employees.  The  contention 
is  that  this  places  the  men  on  the  same 
level  as  criminals,  and  considerable  agi- 
tation against  the  company  has  re- 
sulted. Officials  have  difficulty  in  ex- 
plaining the  purpose  of  the  order. 


Canadian  Mineral  Production 

Increases — Gold  Output 

Is  the  Feature 

According  to  a  survey  made  by  the 
Canadian  Bureau  of  Statistics,  the  total 
estimated  value  of  the  mineral  produc- 
tion during  the  first  six  months  of  1922 
was  $57,682,944,  in  which  $26,475,544 
represented  the  value  of  the  metal  pro- 
duction and  $31,207,400  the  non-metals. 
As  compared  with  the  same  period  in 
1921  the  value  of  the  metals  is  seen  to 
have  increased  about  $2,000,000,  or  9.1 
per  cent. 

The  ten  principal  products  of  the 
mineral  industry  in  Canada  during  the 
half-year  period  in  order  of  the  values 
assigned  were:  Coal,  $24,346,959;  gold, 
$12,110,242;  silver,  $5,997,199;  lead, 
$2,882,047;  natural  gas,  $2,448,829;  cop- 
per, $2,337,093;  asbestos,  $1,894,232; 
nickel,  $1,401,820;  zinc,  $1,370,460;  and 
salt,  $849,133. 

The  outstanding  feature  of  the  metal 
production  was  the  excellent  gains 
made  in  the  output  of  gold  by  the  two 
important  producing  provinces,  Ontario 
and  British  Columbia.  The  total  for 
Canada  during  the  period  amounted  to 
about  63  per  cent  of  the  whole  1921 
production,  and  an  increase  of  42  per 
cent  over  the  production  during  the  first 
six  months  of  that  year.  The  increased 
prices  and  the  good  markets  for  silver 
and  lead  were  reflected  in  excellent 
gains  in  production  over  the  half- 
year  of  1921.  The  zinc  production  re- 
mained about  the  same,  cobalt  increased 
slightly,  and  copper  and  nickel,  as 
might  have  been  expected,  fell  off  con- 
siderably. 

National  Lead  Co.  Invests 

s  i  .r>00,000  in  Bolivian 

Tin  Mines 

The  National  Lead  Co.  has  acquin 
an  interest  in  the  Compania  Minera  de 
I.lallagua,  of  Bolivia,  the  largest  single 
tin  producer  in  the  world.  Purchase  of 
shares  was  aided  by  the  decline  in  the 
Chilean  peso  to  less  than  10c.  at  the 
same  time  that  shares  were  quoted  at 
less  than  normal  on  the  Valparaiso  ex- 
change. National  Lead's  holdings,  to- 
gether with  those  of  Simon  Patino.  the 
individual  tin-mine  owner  in 
Bolivia  and  known  as  tin  king  of  South 
Amen.  |    control,    according 

to  reports. 

I.lallagua  Mines  is  a  Chilean  cor- 
poration with    I7.T.000  shares  of  stock  of 


£1  par.  Llallagua  has  comparatively 
as  large  a  speculative  following  in 
South  America  as  United  States  Steel 
here.  It  has  paid  so  far  this  year  two 
interim  dividends  of  5s.  each.  The  Na- 
tional Lead  Co.  has  invested  about 
$1,500,000  in  the  shares. 

The  world's  tin  production  amounts 
to  only  about  100,000  to  120,000  tons 
annually,  of  which  about  40,000  comes 
from  Bolivia  and  most  of  the  rest  from 
Straits  Settlements.  Llallagua  Mines 
and  Simon  Patino  together  represent 
about  90  per  cent  of  Bolivian  produc- 
tion. The  National  Lead  Co.  uses  about 
10,000  tons  of  tin  annually  and  is  the 
largest  single  consumer  of  tin  in  the 
world,  except  the  United  States  Steel 
Corporation,  which  takes  about  14,000 
tons  a  year  for  plating. 


Douglas  Asks  Los  Angeles  to  Help 
Obtain  Low  Rail  Rate  on  Copper 

James  S.  Douglas,  president  of  the 
United  Verde  Extension  Co.,  has  been 
refused  a  rate  of  $4  a  ton  on  copper 
from  Clarkdale,  Ariz.,  to  Los  Angeles 
Harbor,  on  shipments  intended  for 
foreign  export,  or  of  $5  a  ton  on  copper 
for  domestic  consumption.  He  has  ap- 
pealed to  the  Interstate  Commerce  Com- 
mission and  has  asked  the  Los  Angeles 
Chamber  of  Commerce  for  help.  It  is 
understood  that  the  Santa  Fe  Railroad 
Co.  would  assent  to  the  rate  if  it  were 
given  harbor  terminal  facilities  at  San 
Pedro. 


Michigan  Copper  Mines  Get  Auto- 
mobile Workers  —  Numerous 
Advantages  Compensate 
for  Lower  Wages 

Although  the  Calumet  &  Hecla  com- 
pany is  supplied  with  men,  the  mines 
in  the  south  end  of  the  Lake  Copper 
Country,  principally  Copper  Range  and 
Quincy,  are  in  need  of  miners  and 
trammers.  To  help  supply  this  want, 
the  Houghton  Association  of  Commerce 
recently  notified  the  Detroit  Board  of 
Commerce  that  work  was  available  in 
the  copper  mines  for  men  of  under- 
ground experience,  and  as  a  result  a 
considerable  number  of  men  who  have 
been  employed  in  the  Ford  plant  are 
going  to  the  mines.  Many  of  them 
formerly  worked  cither  in  the  copper  or 
iron  districts. 

With  the  16  per  cent  wage  increase 
announced  by  topper  Range  and 
Quincy,  the  rate  for  trammers 
per  day  and  miners  are  paid  $3.65.  This 
wage  is  smaller  in  comparison  with 
what  Ford  workers  have  been  receiving, 
but  other  compensations  make  up  the 
difference.  Comfortable,  modern  houses 
rent  for  only  $1  per  room  per  month, 
making  the  average  rental  only  $5  or 
$(>,  whereas  nnt^  in  Detroit  are  high 
and  take  a  large  share  of  the  worker's 
earnings.  No  charge  for  water  is  made 
by  the  mines,  and.  in  addition,  fuel  is 
provided  at  cost.  The  fuel  problem  is 
a  serious  one  in  Detroit  just  now,  and 
the  saving  in  this  one  item  alone  is  con- 
sidered   important. 
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Adargas-Jiminez  Railroad,  in 
Mexico,  Is  Completed 

Transportation     by     Rail     and     Motor 

Truck  Being  Improved  in  Mining 

Districts  of  the  Republic 

Another  important  private  mine  rai; 
road  in  Mexico  will  soon  be  placed  in 
regular  operation.  It  runs  from  the 
Adargas  mines,  in  the  State  of  Chihua- 
hua, to  a  connection  with  the  National 
Railways  of  Mexico  at  Jiminez,  eighteen 
miles.  The  mines  and  railroad  are 
owned  by  Paul  Ginther  and  associates. 
The  track  of  the  new  line  has  been 
laid,  and  as  soon  as  the  rolling  stock 
is  received  hauling  of  ore  will  start. 
Quantities  of  silver  and  lead  ore  upon 
the  dump  await  shipment  to  the 
smelter.  The  machinery  and  equipment 
of  the  mines  are  operated  by  electric 
power,  which  is  obtained  from  the 
hydro-electric  plant  of  the  Mexico 
Northern  Power  Co.  at  Boquillas. 

With  the  revival  of  mining  in  Mexico 
the  necessity  of  improving  transporta- 
tion facilities  is  being  made  increasingly 
apparent.  It  is  said  that  several  other 
large  companies  plan  to  build  their  own 
railroads  and  to  purchase  cars  and  en- 
gines for  handling  their  traffic.  Many 
motor  trucks  are  being  used  for  haul- 
ing ore,  and  the  demand  for  this  type 
of  transportation  equipment  is  con- 
stantly increasing.  With  the  increasing 
use  of  motor  trucks  for  this  purpose, 
the  improvement  of  mountain  roads 
leading  to  mining  camps  is  receiving  at- 
tention. 

Australian  Arbitration  Court 
Authorizes  Reduction  in 
Basic  Wage  of  Miners 

By  Cable  from  Reuters  to 
Engineering   and   Mining   Journal-Press" 

Melbourne,  Sept.  20.— The  Arbitration 
Court  has  granted  the  Wallaroo  and 
Moonta  Mining  Co.  permission  to  em- 
ploy men  at  a  rate  of  10s.  a  day,  which 
lessens  the  basic  wage,  in  order  to 
allow  resumption  of  operations  on  a 
profitable  basis.  The  decision  affects 
1,250  employees,  who  approved  the  re- 
duction, while  union  officials  strongly 
opposed  it. 

Echo  of  Labor  Shortage  Comes 
From  British  Columbia 

The  large  mining  companies  in 
British  Columbia  report  a  shortage  of 
sood  miners  and  skilled  help  generally. 
The  Tidewater  Copper  Co!,  operating 
at  Sidney  Inlet,  Vancouver  Isand,  is 
anxious  to  re-start  its  mill,  which  has 
been  closed  for  some  time  on  account 
of  water  shortage,  but  has  been  unable 
to  get  miners  to  provide  the  mill  feed. 
The  Consolidated  Mining  &  Smelting 
Co.  is  not  making  the  progress  it  de- 
sires to  with  its  new  concentrator  at 
Kimberley,  on  account  of  a  shortage 
of  carpenters  and  skilled  mechanics. 
The  large  concerns  in  the  northwestern 
part  of  the  province  make  similar  com- 
plaints. Skilled  labor  is  being  paid 
from  $3.75  in  the  interior  to  $4.25  at 
the  coast,  with  board  averaging  $1 
per  day. 


Map  in  Dead  Doctor's  Effects 
Leads  to  Gold  Discovery 

Hope,  British  Columbia,  is  the  scene 
of  great  excitement  as  a  result  of  the 
reported  discovery  of  immensely  rich 
gold  ore  about  eight  miles  from  that 
village.  William  Bradley  and  John 
Viking,  who  made  the  discovery,  but 
who  refuse  to  give  the  exact  location, 
brought  in  a  sample  of  ore  that  assayed 
$1,340  in  gold  and  silver.  The  pros- 
pectors say  that  the  vein  is  13  to  14 
ft.  wide,  and  has  been  traced  for  a  long- 
distance. They  have  gone  back  to  the 
claim  with  a  view  to  staking  more 
around.  Romance  enters  the  story. 
A  Chinese  prospector  told  a  Dr.  Cox  of 
the  discovery  and  gave  him  a  map 
showing  where  it  was,  in  consideration 
of  medical  treatment.  The  Chinaman 
returned  to  China,  and  Dr.  Cox  thought 
no  more  about  it.  Some  time  ago  the 
doctor  died,  and  the  map  fell  into  the 
hands  of  Bradley  and  Viking,  who 
maintain  that  the  map  led  them 
straight  to  the  outcrop. 


Mesaba  Iron  Mines  Increase  Wages 

— Resumption  of  Underground 

Work  Expected 

In  several  instances  public  announce- 
ment has  been  made  of  a  15  per  cent 
increase  in  wages  by  independent  min- 
ing companies  on  the  Mesaba  iron 
range,  in  Minnesota,  to  be  effective 
Sept.  1.  All  mining  companies  have  not 
signified  their  intention  of  increasing 
the  wages  and  salaries  of  their  em- 
ployees, but  it  is  generally  assumed  that 
they  will  increase  them.  The  tardiness 
of  such  announcements  is  attributed  to 
the  preparation  of  schedules  and  final 
word  from  general  offices.  Many  un- 
derground properties  have  not  reopened 
on  the  iron  ranges  in  Minnesota  since 
the  general  depression;  ore  demands 
were  met  in  nearly  all  cases  by  ship- 
ments from  stockpiles  and  open  pits 
without  the  aid  of  the  underground 
properties.  There  is  reason  to  believe 
under  the  present  favorable  conditions 
that  many  of  the  underground  mines 
will  again  be  opened. 


News  from  Washington 

By  PAUL  WOOTON 

Special  Correspondent 


Chestatee  Corporation  Awarded  Additional 
$469,784  for  Loss  in  Pyrite  Operations 

War  Minerals  Commissioner  Gives  Reasons  for  More  Liberal 

Settlement  of  Claim  —  Allowances  for  "Financing" 

and  for  Railroad  Construction  Approved 


AN  ADDITIONAL  AWARD  of 
$469,784.62  has  been  recommended 
by  the  War  Minerals  Relief  Commis- 
sioner in  the  claim  of  the  Chestatee 
Pyrites  &  Chemical  Corporation  of 
Atlanta,  Ga.  This  company  already 
has  received  $223,529.17  under  an  award 
from  the  previous  commission.  If  this 
latest  award  is  approved  by  the  Secre- 
tary of  the  Interior,  the  Chestatee  com- 
pany therefore  will  have  received 
$693,313.79  to  reimburse  it  for  the 
losses  incurred  in  an  effort  to  produce 
pyrite  to  meet  the  war  need. 

The  opinion  recommending  the  addi- 
tional award  in  this  case,  which  is  re- 
garded as  the  most  important  single 
claim  brought  under  the  amended  War 
Minerals  Relief  Act,  covers  twenty- 
three  typewritten  pages.  In  summing 
up  the  evidence,  John  Briar,  the  assis- 
tant commissioner,  says: 

"In  reviewing  this  claim,  I  have  been 
struck  by  the  magnitude  of  expenditures 
and  the  possibilities  of  output.  The 
very  bigness  of  it  tends  to  lead  an 
examiner  unconsciously  to  fail  to  give 
the  claimant  full  justice,  but  that  I 
have  tried  to  overcome.  If  I  have 
seemed  to  deal  with  it  liberally,  it  is 
because  the  record  shows  that  the  then 
Secretary  of  the  Interior,  realizing,  no 
doubt,  that  this  property  presented  op- 
portunity for  the  largest  production 
of  pyrites  in  the  entire  country,  used 
every  means  in  his  power  to  persuade 
the  claimant  to  develop  it." 


The  action  of  the  former  commission 
on  this  claim  comes  in  for  attention  in 
the  opinion.  Among  other  things,  the 
opinion  states: 

"This  was  the  first  claim  considered 
under  the  original  War  Minerals  Re- 
lief Act.  The  commissioners  had  had 
no  experience  in  dealing  with  big  com- 
plex claims.  No  rules  or  policies  had 
been  tested  by  actual  application.  They 
attempted  to  fix  the  loss  through  per- 
centages, that  is.  by  basing  it  upon  the 
proportion  which  the  amount  the  claim- 
ant meant  to  expend  and  produce  under 
his  own  non-stimulated  plans  bore  to 
the  estimated  expenditure  and  produc- 
tion of  the  bigger  mill,  under  govern- 
ment stimulation.  The  result  was  that 
the  percentage  fixed  by  the  commission 
was  increased  by  the  secretary  and  later 
still  further  increased,  with  the  claimant 
insisting  that  all  were  too  low,  and  that 
the  per  cent  should  apply  to  all  the 
expenditures  instead  of  to  only  a  part 
of  them. 

"In  the  present  review,  the  former 
plan  is  not  ignored  entirely,  but  the 
claim  is  considered  practically  de  novo, 
in  the  belief  that  it  is  better  to  apply 
rules  that  have  grown  out  of  experience 
than  to  consider  merely  the  alleged 
errors  of  a  plan  which  is  unfamiliar,  be- 
cause it  was  abandoned  long  before  the 
amended  act,  under  which  we  now  are 
considering  these  plans,  was  passed. 
The  auditor  was  directed  to  audit  this 
claim    in    the    same    manner    that    all 
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claims  now  are  being  audited.  This 
means  that  he  was  to  treat  the  com- 
pany as  a  going  concern  on  the  date 
of  stimulation;  that  any  loss  or  profit 
prior  to  that  date  was  the  claimant's 
own,  with  which  the  government  is  not 
concerned;  that  all  expenditures  during 
the  stimulation  period,  or  which  prop- 
erly should  be  charged  to  the  period, 
were  to  be  listed;  that  deductions  for 
items  not  allowable  and  for  salaries 
were  to  appear  and  that  the  net  loss 
was  thus  to  be  shown." 

Other  features  of  the  claim  are  dealt 
with  in  a  manner  indicated  by  the  fol- 
lowing extracts  from  the  opinion: 

"The  expenditures  for  the  building  of 
the  railroad,  which  heretofore  have  been 
denied,  are  allowed.  Considered  under 
the  amended  act,  and  in  the  light  of  the 
accepted  practice,  there  is  no  reason 
whatsoever  why  the  expenditures  for 
this  railroad  should  not  be  compensated. 
The  claimant,  before  stimulation,  may 
have  had  in  mind  some  day  to  build  the 
road.  He  may  have  taken  advantage 
of  the  opportunity  to  purchase  some 
rails,  at  a  low  price,  but  there  is  not 
the  certainty  that  he  ever  would  have 
built  it.  A  fair  deduction  would  be 
that  the  plan  to  build  the  road  had  been 
abandoned.  There  is  the  certainty  that 
the  road  was  built  after  government 
stimulation;  that  Secretary  Lane  ap- 
proved if  he  did  not  direct  the  building; 
that  it  was  necessary  in  connection 
with  the  mining  project  and  the  claim- 
ant testifies  that  but  for  such  stimula- 
tion and  such  urgency  the  expenditure 
would  not  have  been  made.  The  record 
is  so  clear  and  so  complete  as  to  details 
that  there  can  be  no  reasonable  doubt 
as  to  government  responsibility. 

"All  interest  charges  have  been  de- 
ducted. It  is  not  believed  that  the  act 
contemplates  the  payment  of  interest 
on   borrowed   capital. 

"I  am  of  the  opinion  that  10  per  cent 
is  a  reasonable  allowance  for  the  fin- 
ancing in  this  particular  claim.  The 
amount  of  money  required  to  meet 
the  government  demands  was  so  great 
as  to  make  the  securing  of  it  by  ordin- 
ary means  almost  impossible.  The 
activities  of  the  government  to  induce 
Ashcraft  and  Wilkinson  to  finance  the 
claim,  so  that  war  needs  might  be  met 
quickly  and  in  large  measure,  were 
personal,  direct,  and  effective.  The 
fact  that  Secretary  Lane,  who  himself 
had  a  part,  not  only  in  the  stimulation 
of  the  claimant,  but,  through  sugges- 
B,    in   the    financing,    recognized    that 

■  .raft  and  Wilkinson  had  performed 

a  »erTiC«  to  the  government,  is  evidence 

Of    that     scrviee.      The    contract    which 

they   had   with    the   claimant   furnishes 

no  basis   for   fixing   the   amount   to  be 

allowed,  hut  a  fair  adjustment   can   he 

reached   by   a   study   of   all    th< 

connected   wltH    the    transaction.      The 

rent   for  financing  should  apply 

..   the   amount  of  the  loan  which 

into       stimulated      operations — 

namely,    $fil  nat     the    allow 

,n<e    which    is    here    rccomni. 

-,oo. 

"In  this  review,  it  is  held  that  the 
claimant  is  fairly  entitled  to  a  rental 
or  depreciation  allowance  of  20  per  cent 


on  the  machinery  and  equipment  pur- 
chased before  stimulation  but  used 
during  stimulation,  and  the  entire  pur- 
chase price  of  the  supplies  which  were 
so  used  or  consumed  and  deprived  of 
all  salvage  value.  In  this  claim,  the 
equipment  and  machinery  rented  was 
a  part  of  the  plant  as  finally  sold  and 
salvaged.  That  fact  was  considered 
when  the  amount  of  salvage  of  the 
entire  property  was  fixed,  and  there- 
fore the  20  per  cent  now  mentioned  for 
rental  is  not  subjected  to  increase  on 
account  of  salvage. 

"A  subsistence  allowance  of  $4,032 
for  G.  L.  and  N.  P.  Pratt  was  sub- 
stituted for  the  salary  charge  of 
$25,966.67  which  appears  in  the  claim. 
A  straight  salary  allowance  to  a  part- 
ner or  part  owner  of  a  property  would 
mean  granting  of  a  profit  to  him.  Sub- 
sistence is  allowable,  but  if  he  is  to 
receive  compensation  above  subsistence, 
it  must  come  from  profits  earned." 


Pottery  Kiln  Most  Efficient 
for  Brick  Making 

With  the  conclusion  of  comprehensive 
tests  and  observations  at  brick  kilns  at 
Bradford,  Pa.,  and  at  Peoria,  111.,  the 
crew  of  the  Bureau  of  Mines  car, 
"Holmes,"  has  concluded  an  extended 
series  of  tests  throughout  the  country 
in  co-operation  with  the  manufacturers 
of  heavy  clay  products.  The  tests  at 
Bradford  were  at  a  kiln  of  the  Dressier 
type.  That  test  was  of  particular  in- 
terest, since  that  type  of  furnace  has 
been  used  almost  exclusively  in  the 
making  of  expensive  clay  wares.  It  is 
contended,  however,  that  this  better 
type  of  kiln  can  be  used  to  advantage 
in  ordinary  brick  production,  since  it 
makes  possible  economies  not  prac- 
ticable in  the  cheaper  kilns. 
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the  United  States  and  to  accept  their 
decision  on  final  appeal  without  fur- 
ther controversy.  A  violation  of  the 
latter  clause  would  be  considered  a 
misdemeanor  punishable  by  a  fine  of 
$5  a  day,  and  no  employer  would  be 
able  to  hire  a  worker  not  a  member  of 
a  national  union  on  penalty  of  a  fine  of 
$5  a  day  for  each  outside  worker 
employed. 

Bureau  of  Mines  Pleased  With 

Experiments  in  Leaching 

Copper  With  SO, 

The  Bureau  of  Mines  is  much  en- 
couraged bv  the  results  being  obtained 
by  the  application  of  the  sulphur-dioxide 
leaching  process.  A  report  from  the 
Tucson  station  states  that  leaching  re- 
coveries above  96  per  cent  have  been 
obtained  in  the  test  work  on  ore  taken 
from  the  Big  Indian  mine,  thirty  miles 
south  of  Moab,  Utah.  The  use  of  iron 
as  a  precipitant,  says  the  report  to  the 
Bureau,  insures  a  higher  recovery  than 
appears  possible  by  electrolysis. 

The  Big  Indian  mine  is  a  low-grade 
copper  property  seventy-two  miles  from 
the  nearest  railroad  point.  Owing  to 
the  location  of  the  property  and  to  the 
character  of  its  ore,  it  was  selected  for 
use  in  these  experiments.  A  co-opera- 
tive arrangement  with  the  owners  was 
effected.  Edmund  S.  Leaver,  the  metal- 
lurgist in  charge,  predicts  that  the  suc- 
cessful commercial  operation  of  the 
property  will  be  possible.  The  values 
in  the  ore  are  all  copper,  occurring  as 
azurite  and  malachite  in  sandstone. 


Bill  Would  Abolish  Strikes — 

Compulsory  Registration 

and  Arbitration  Sought 

A  bill  for  the  compulsory  incorpora- 
tion of  labor  unions  and  compulsory 
arbitration  of  industrial  disputes  has 
been  introduced  in  the  House  by  Rep- 
resentative Fairchild,  of  New  York, 
and  referred  to  the  Committee  on 
Labor,  which  will  consider  it  at  the 
December  session  of  Congress.  The 
measure  would  provide  that  all  labor 
unions  he  enrolled  as  "national  unions" 
under  the  Department  of  Labor,  for 
which  purpose  the  bill  would  create 
Hi,     oil;  nissioner   of   Enroll- 

vith  an  annual  salary  of  $7,500 
a  year.  Employers  of  more  than 
twenty-five  workers  also  would  be 
obliged  to  enroll. 

A  penalty  in  the  form  of  a  tax  of  $5 
B  year  would  he  levied  upon  all  mem- 
unions  not  enrolled  in  the 
national  union.  The  national  unions, 
to  be  organized  according  to  occupa- 
tions,  would   be   obliged   to   write   into 

their  bylaws  a  provision  against  dis- 
turbing the  regular  commercial  life  of 
■intry  ami  agree  to  submit  all 
controversies  which  cannot  be  composed 
by  private  negotiation   to  the  courts  of 


Potash  on  Free  List 

Among  the  items  that  are  duty  free 
in  the  new  tariff  bill  are  potassium 
salts,  which  were  the  subject  of  bitter 
debate  before  the  measure  was  passed. 
In  schedule  15,  as  the  free  list  is  en- 
titled, appear  the  following: 

"Par.  1645.  Potassium  chloride  or 
muriate  of  potash,  potassium  sulphate, 
kainite,  wood  ashes  and  beet-root  ashes, 
and  all  crude  potash  salts  not  specially 
provided  for. 

"Par.  1646.  Potassium  nitrate  or 
saltpeter,  crude." 

Transfer  of  River  Steamers  Will 
Facilitate  Transportation 
in  Alaska 
The  War  Department  has  trans- 
ferred to  the  Department  of  the 
Interior,  for  the  use  of  the  Alaska 
Engineering  Commission,  the  river 
i  merry  operated  in  the 
Army  service  on  the  Tanana  River. 
Hereafter,  the  Engineering  Commis- 
sion is  to  operate  these  boats  in  con- 
nection with  the  railroad  to  carry  gov- 
ernment passengers  and  freight.  It  is 
anticipated  that  Congress  will  grant 
authority  so  that  they  may  carry  com- 
mercial freight  and  passengers  also. 
In  this  way  it  will  be  possible  to  extend 
to  the  mining  districts  along  the  river 
the  benefits  of  through  rates  and  bring 
t  i  them  the  lower  costs  now  enjoyed 
by  the  properties  immediately  tributary 
to  the  railroad. 
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London  Letter 

"Business      Deal — No     Politics"     Says 

Urquhart  of  Russian  Agreement — 

Details  of  Arrangement 

By  W.  A.  Doman 

London,  Sept.  15. — With  the  persis- 
tence which  has  characterized  him  in 
regard  to  the  immense  Russian  proper- 
ties for  which  he  is  responsible,  Leslie 
Urquhart  has  once  again  approached 
the  Soviet  representatives  for  permis- 
sion to  resume  operations.  For  some 
time  he  negotiated  with  M.  Krassin  in 
Berlin,  and  last  Monday  he  reported 
that  his  efforts  had  met  with  success. 
He  says:  "I  think  everyone  will  regard 
it  as  a  good  business  deal.  There  are 
no  politics  in  it  at  all.  We  are  to  have 
our  property  returned  on  very  fair 
terms,  and  I  am  satisfied  that  the  deal 
is  a  movement  toward  the  renewal  of 
trade  relations  with  Russia." 

Coming  so  closely  on  the  heels  of  his 
denunciation  of  the  Russian  Govern- 
ments' methods,  this  pronouncement 
shows  clearly  that  the  Soviet  chiefs 
have  changed  their  attitude  and  made 
considerable  concessions.  In  brief  the 
arrangement  concluded  is  as  follows: 
All  of  the  Russian  properties  of  the 
Russo-Asiatic  Corporation  (Kyshtim, 
Tanalyk,  Ridder,  Ekibastus,  and  the 
Steppe  properties),  with  all  rights  pre- 
viously enjoyed,  are  returned  on  a 
ninety-nine  year's  concession.  The 
Russian  Government  will  assist  in  the 
reinstatement  of  working  capital  and 
rehabilitation  of  the  enterprises.  Finan- 
cial assistance  is  fixed  at  Rs.  20,000,000 
gold,  £150,000  being  payable  in  cash 
and  the  balance  in  fifteen-year  interest- 
bearing  gold  bonds.  The  latter  amount 
is  subject  to  the  findings  of  a  special 
mixed  commission  which  will  leave  soon 
for  the  properties  to  ascertain  locally 
the  amount  of  loss  sustained.  As  re- 
gards labor  the  company  complies  with 
state  regulations.  The  company  may 
freely  engage  and  discharge  workmen 
and  employees,  and  workmen's  com- 
mittees are  not  to  be  allowed  to  inter- 
fere in  the  administration  or  operation 
of  the  enterprises.  Royalty  and  taxation 
charges  are  limited  to  8  per  cent  of  the 
gross  sales  value  of  the  products,  a  cer- 
tain minimum  production  being  guar- 
anteed. The  agreement  is  subject  to 
formal  ratification  by  the  Council  of 
People's  Commissars  in  Moscow. 

Working  well  up  to  capacity  of  250 
tons  daily,  the  San  Francisco  Mines  of 
Mexico  is  now  earning  fairly  substan- 
tial profits.  During  August  the  return 
was  for  four  weeks  only.  For  the  last 
three  months  the  comparison  is  as 
follows : 


signify  that  development  only  is  being 
undertaken.  The  new  plant  started  on 
Jan.  6,  and  apparently  all  adjustments 
have  now  been  made.  Knox  &  Allen 
estimated  that  the  return  from  the 
smelter  would  amount  to  $12.22  per  ton 
of  crude  ore,  at  a  cost,  including  de- 
velopment, of  $4  per  ton.  The  average 
figures  for  the  period  taken  are 

Operating  Operating 

Revenue        Expenses  Profit 

June    $12.13  $5.80  $6.33 

July    12.12  5.56  6.56 

August    10.79  6.13  4.66 

So  far  the  estimate  has  not  been 
fulfilled,  but  it  is  expected  that  costs 
will  be  reduced.  There  would  appear  to 
have  been  exceptional  circumstances 
during  August.  In  any  case,  officials  on 
this  side  are  pleased  with  the  position 
and  prospects,  for  there  is  concrete  evi- 
dence that  the  ore  can  be  treated 
profitably. 

BURMA 

Burma   Mines   Produced   3,421   Tons   of 
Lead  During  August 

Namtu — The  Burma  Mines  during 
the  month  of  August  mined  and  milled 
16,430  tons  of  ore,  producing  9,002  tons 
of  lead  concentrate.  A  total  of  11,447 
tons  of  lead-bearing  material  was 
smelted  in  the  blast  furnaces,  produc- 
ing 3,982  tons  of  hard  lead  for  treat- 
ment in  the  refinery.  The  refinery 
products  were:  refined  lead,  3,421  tons; 
refined  silver,  368,704  oz. 

ONTARIO 

Castle,    at   Cobalt,    and    Paymaster,   at 

Porcupine,    Both    Considering    Mill 

Construction 

Cobalt — The  Victory  has  cut  five  veins 
in  the  crosscut  at  450  ft.  Some  carry 
encouraging  values. 

The  Colonial  shaft  is  down  175  ft.,  and 
excellent  progress  is  being  made.  It  is 
expected  that  this  work  will  establish  a 
record  for  shaft  sinking  in  northern  On- 
tario. 

The  Castle  has  struck  high-grade  ore 
at  325  ft.;  likewise,  this  same  vein  has 
been  cut  at  160  ft.  Directors  are  con- 
sidering the  installation  of  a  fifty-ton 
mill  with  the  expectation  that  mill  heads 
will  run  40  to  50  oz. 

The  Nipissing  is  preparing  to  open 
No.  26  shaft,  where  high-grade  ore  was 
found  in  the  early  days.  The  company 
has  recently  been  exploring  the  lower 
formations  in  the  vicinity  with  diamond 
drills  and  will  continue  exploration  from 
the  shaft. 

During  the  week  ending  Sept.  8  three 
companies  shipped  ore  from  Cobalt.  The 
Nipissing  shipped  479,000  lb.  of  resi- 
dues,  the    Mining    Corporation    365,000 


Ore 
Tons 

June   8.100 

July    6.650 

Aug 6.500 


'oncentrates 

Capital 

Tons         Revenue 
1,950          $98,270 
1,520            80.655 
1,270            70,180 

Expenses 

$47,045 

37.020 

39,850 

Profit 

$51,225 

43,635 

30,300 

Expenditure 
$19,250 
6.195 
4,890 

Capital  expenditure  includes  develop-     lb.   of   residues,   and    La   Rose   shipped 
ment,   and    the   decrease    may   possibly    80,000  lb.  of  high-grade  ore. 


Kirkland  Lake — Officials  of  the  Orr 
property  state  that  no  negotiations  are 
under  way  with  a  view  to  a  merger  with 
the  Teek  Hughes.  It  is  understood  that 
the  Orr  is  being  held  at  over  $1,000,000. 
The  property  adjoins  the  Teck  Hughes. 

Wright-Hargreaves  directors  have  de- 
clared a  5  per  cent  dividend,  payable 
Oct.  1  to  shareholders  of  record  Sept. 
17.  This  makes  15  per  cent  for  the 
year,  notwithstanding  the  fact  that  the 
property  started  production  only  six- 
teen months  ago. 

Teck  Hughes  may  start  dividends 
soon,  if  the  wishes  of  some  of  the  in- 
fluential bond  holders  are  met.  The 
company  is  making  substantial  profits. 

The  Northland  Gold  Mines,  in 
Gauthier  Township,  is  planning  exten- 
sive development. 

Porcupine — A  rich  discovery  is  re- 
ported from  the  300  level  of  the  Pay- 
master property.  Officials  say  that  suf- 
ficient ore  has  been  developed  to  justify 
the  erection  of  a  mill. 

Crosscutting  has  been  started  on  the 
125  level  of  the  Rochester,  which  ad- 
joins the  Hollinger.  It  is  expected  that 
several  veins  will  be  cut. 

BRITISH  COLUMBIA 

Railway   Strikes   in   U.   S.   Close   Rock 

Candy  Fluorspar  Mine — Canadian 

Copper  Financing  Progresses 

Grand  Forks — The  Consolidated  Min- 
ing &  Smelting  Co.  has  closed  its  Rock 
Candy  mine  and  mill,  at  Lynch  Creek, 
because  the  railway  shopmen's  strike 
has  made  it  impossible  to  ship  the 
fluorspar  concentrate  to  Gary,  111.  When 
the  mine  was  reopened,  a  few  months 
ago,  it  was  announced  that  the  com- 
pany had  a  contract  from  steel  manu- 
facturing concerns  at  Gary  that  would 
keep  the  mine  in  operation  for  at  least 
twelve  months,  so  it  may  be  presumed 
that  the  mine  will  be  reopened  as  soon 
as  the  strike  is  settled. 

Hope — The  new  mill  and  tramway  at 
the  Emancipation  mine  is  said  to  be 
giving  complete  satisfaction,  and  weekly 
shipments  of  gold  are  now  being  made 
from  the  property. 

Princeton  —  Reorganization  of  the 
Canada  Copper  Corporation  indicates 
renewed  activity  in  this  district.  This 
property  has  developed  10,000,000  tons 
of  ore,  containing  copper  and  gold,  ac- 
cording to  engineers'  estimates,  and  is 
equipped  with  a  2,000-ton  concentrating 
mill.  According  to  reports,  more  than 
a  majority  of  first-mortgage  bonds  have 
been  deposited  with  the  Equitable  Trust 
Co.,  so  that  foreclosure  proceedings 
may  be  instituted  immediately.  Sub- 
stantial subscriptions  to  stock  in  the 
new  company  have  been  received,  and 
it  is  believed  that  the  full  amount  of 
stock  of  the  new  company  as  contem- 
plated under  the  reorganization  plan 
will  be  subscribed.  The  property  is 
developed  by  a  long  tunnel  with  numer- 
ous raises  and  drifts  and  is  served  by 
a  railroad  and  electric-power  line. 
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MEXICO 
New  Mining  Titles  in  Six  Months  Num- 
bered 1,012 — Four  Companies 
Pay  Dividends 
Mexico  City — According  to  a  state- 
ment given  out  from  the  mining  sec- 
tion of  the  Department  of  Industry  and 
Commerce,  1,012  titles  for  new  mining 
properties  were  issued  during  the  first 
six  months  of  this  year.  These  titles 
embrace  an  area  of  14,830  hectares,  or 
mining  claims  of  2J  acres  each.  Of 
these  properties  the  State  of  Chihua- 
hua has  254;  Sonora,  249;  Durango,  78; 
Jalisco,  65;  Zacatecas,  63;  and  Sinaloa, 
55.  About  10  per  cent  of  the  above 
have  been  acquired  by  Americans,  for 
themselves  or  for  companies  they  rep- 
resent. 

The  following  mining  companies  have 
declared  dividends  now  payable:  Vic- 
toria y  Anexas,  at  San  Pedro,  coupon 
175,  $1;  Socavon  de  San  Fernando, 
coupon  5,  $2;  Cia.  Exportadora  de  Minas, 
dividend  6,  $14;  Negociacion  Minera 
Socavon  de  San  Fernando,  coupon  6, 
$2,  and  La  Victoria  y  Onexas  of  San 
Pedro,  dividend  176,  $1. 

Hermosillo  —  A  meeting  of  the 
Aliados  Mining  Co.  was  held  here  re- 
cently for  the  purpose  of  approving  the 
contract  with  F.  N.  Cox  for  mining 
operations  on  its  properties.  J.  B. 
Recauzone,  of  Hermosillo,  is  president 
of  this  company,  which  is  financed 
largely  by  Americans. 

William  L.  Daniels,  of  Douglas,  Ariz., 
representing  the  Cerro  Gordo  Mining 
Co.,  has  filed  on  the  abandoned  San 
Sabas  mine,  in  the  municipality  of 
Agua  Prieta.  This  property  is  near  the 
Argentine  mine  and  others  owned  by 
the  Cerro  Gordo  company.  The  ore 
contains  gold,  silver,  and  lead,  and  the 
mine  was  once  a  paying  enterprise. 

The  Mint  mine,  situated  about  five 
kilometers  from  the  station  of  La 
Bonancita,  has  been  acquired  by  J. 
Leroy  Drug,  of  Glendale,  Calif. 

The  Nacozari  Mining  &  Reduction 
Co.,  represented  by  B.  F.  Parker,  has 
taken  up  an  extension  of  the  Santa 
Eduwigs  property  about  two  and  one- 
half  miles  southeast  of  Pilares  de 
Nacozari.  The  new  filing  is  recorded  as 
the  Chileno;  it  comprises  twelve  claims 
traversed  by  several  veins  of  gold-silver 
ore.  The  survey  is  being  made  by  R.  S. 
Clinch,  of  Nacozari  de  Garcia. 

El  Oro — The  mines  of  the  Compania 
Esperanza,  S.  A.,  are  still  maintaining 
a  large  output.  Under  the  manage- 
ment of  Charles  Hoyle,  the  company 
recently  introduced  the  caving  system 
of  mining,  thereby  materially  reducing 
its  mining  costs.  Paul  Avery,  mill 
superintendent,  is  making  changes  in 
the  flow  sheet  of  the  mill.  As  soon  as 
>h'  •  changes  are  completed  tin  ore 
will  he  crushed  to  a  maximum 
2  in.,  followed  by  a  48-in.  vertical 
Symons  disk  crusher  ami  rod  mills 
just  installed.  Tube  mills  will  be 
used  for  grinding.  With  the  instal- 
lation of  the  Symons  crusher,  the  use 
of  the  stamp  hattorios  will  1" 
tinued.  When  these  changes  are  in 
effect,  it  la  predicted  that  pi 
costs  will  be  as  low  as  any  in  Mexico. 


NEVADA 

lonopah    Divide    Shipped    $43    Ore    in 
August — Hilltop  Mine  Develop- 
ing Well 

By  Our  Special  Correspondent 

Leadville — Five  carloads  of  concen- 
trates were  shipped  during  August  by 
the  Leadville  Mines  Co.  Mill  tonnage 
for  the  month  was  1,129  tons.  The 
average  content  of  the  ore  milled  was 
28.08  oz.  silver  and  6.5  per  cent  lead. 
The  average  recovery  was  about  92.5 
per  cent.  Underground  conditions  are 
good,  a  new  and  promising  stope  has 
been  started  900  ft.  from  the  shaft,  and 
No.  12  stope  from  the  400  level  con- 
tinues to  produce  good  ore.  The  main 
drifts  on  the  300  and  400  levels  are  in 
mill  ore.  Preparations  are  being  made 
to  work  continuously  during  the  winter. 

Divide — August  shipments  of  the 
Tonopah  Divide  Mining  Co.  totaled 
1,645  tons;  average  value,  $43.72  per 
ton;  gross  value,  $71,917;  net  profit, 
$38,401.52.  Cash  in  blank  is  given  as 
$292,000.  The  higher  grade  of  ore  be- 
ing shipped  at  present  is  justified  by 
recent  developments,  and  this  grade  is 
to  be  maintained  for  the  time  being. 
Plans  for  the  construction  of  a  mill  are 
being  delayed  pending  developments 
on  the  lower  levels.  On  the  1,000  level 
the  vein  was  cut  in  a  crosscut  at  a  dis- 
tance of  170  ft.  from  the  shaft,  and  on 
the  1,400  level  the  crosscut  is  now  out 
450  ft.  from  the  shaft  without  any 
change.  It  is  considered  likely  that  the 
vein  has  flattened  below  the  1,000  level. 

Hornsilver  —  The  property  of  the 
Southwestern  Mines  Co.  at  Hornsilver, 
which  adjoins  the  Orleans  property,  has 
been  sold  at  receiver's  sale  to  Charles 
S.  Stoneham  of  New  York  for  $7,500. 
Reorganization  plans  are  being  made. 

Goldfield — The  Silver  Pick  has  shipped 
approximately  $80,000  worth  of  ore 
from  its  lease  on  Red  Top  ground  of 
the  Goldfield  Consolidated.  High-grade 
ore  in  sight  is  practically  exhausted, 
and  determined  efforts  are  being  made 
to  find  a  continuation  of  the  orebody 
and  to  discover  others. 

Hill  Top — The  Hilltop  Nevada  Min- 
ing Co.  has  completed  its  main  trans- 
portation tunnel,  and  is  now  ready  to 
raise  400  ft.  to  the  orebody,  which  has 
been  developed  on  several  levels.  Ore 
will  be  hauled  directly  to  the  new  con- 
centrator, which  is  65  per  cent  com- 
plete. The  power  house  and  shop  build- 
ings are  finished,  and  also  the  now  ore 
bins.  The  mill  has  a  capacity  of  150 
tons  per  day.  The  work  is  in  charge 
of  A.  R.  Kohlmetz,  who  is  general  su- 
perintendent. 

Pioche — Shipments  from  the  Pioclu 
district  again  made  a  substantial  ad- 
vance, approximating  2,000  tons  for  the 
Week  eliding  Sept.  21.  Shipments  from 
Bullionville  have  not  as  yet  been  re- 
sumed, nor  is  any  ore  t>eing  shipped 
from  the  Combiner!  Metals  mine.  Cont- 
ent out  the  following  t' 

lidated,  1,050;  tons;  Bris- 
tol Silver  Mines  Co.,  850  tons;  and 
Mendha  Mining  Co.,  16  tons,  a  total  of 
1,046  tons. 


Ely — A  wage  increase  of  50c.  per 
shift  went  into  effect  at  Ruth  and  Mc- 
Gill.  Nev.,  on  Sept.  16,  when  the  Nevada 
Consolidated  raised  wages  of  all  mine, 
mill,  and  smelter  employees.  Mill  oper- 
ators under  the  new  scale  will  receive 
$4.25  per  shift  and  underground  miners 
$4.75.  The  monthly  payroll  is  about 
$165,000. 

CALIFORNIA 

Walker   Mine  Produces   200  Tons   Per 

Day — $1,327,623  Is  Net  Output  of 

California  Rand  Silver  for  Last 

Twelve  Months 

Special  Correspondence 
San  Francisco — Interest  has  been 
centered  on  the  Argonaut  disaster  to 
the  exclusion  of  everything  else.  Min- 
ing interests  of  the  entire  West  have 
expressed  sympathy  to  the  Argonaut 
Mining  Co.  and  have  extended  every 
means  in  their  power  to  assist. 

The  semi-annual  report  of  the  Engels 
Copper  Mining  Co.  states  that  173,435 
dry  tons  of  ore  was  milled  during 
the  six  months  ended  June  30.  Con- 
centrates produced  totaled  11,816  tons, 
from  which  were  recovered  6,763,783 
lb.  of  copper,  98,097  oz.  of  silver,  and 
919.3  oz.  of  gold.  The  copper  output 
was  28  per  cent  higher  than  for  the 
same  period  of  1921.  The  period  closed 
with  operating  earnings  of  $97,002. 

The  Walker  Copper  Co.  is  mining  in 
excess  of  200  tons  per  day  and  is 
employing  more  than  200  men.  The 
enlargement  of  the  concentrating  mill 
to  300-ton  capacity  is  under  consider- 
ation. 

An  air  compressor  and  drills  have 
been  received  at  Redding,  Calif.,  and 
will  be  hauled  to  the  Chicago  silver 
mine,  now  being  operated  by  the  Cali- 
fornia Bi-Metallic  Corporation.  Oper- 
ations have  been  resumed  at  the  Gold 
Leaf  mine,  near  Redding,  after  a  recent 
fire,  which  destroyed  the  surface  plant 
with  the  exception  of  the  hoisting  build- 
ing. Work  has  been  resumed  upon  the 
Bell  Cow,  at  Ono,  Shasta  County. 

At  the  annual  meeting  of  the  stock- 
holders of  the  California  Rand  Silver 
Co.,  Inc.,  the  following  directors  were 
elected:  B.  H.  Sill,  J.  J.  Nosser,  W.  H. 
Williams,  J.  A.  Hughes.  Alfred  Harrell, 
E.  T.  Grady,  F.  B.  Chapin,  W.  H. 
Coons,  and  Alex  Wark.  At  the  direc- 
tors'meeting  following  the  stockholders' 
meeting  officers  were  elected  as  follows : 
Alfred  Harroll.  president;  Dwight  L. 
Clarke,  secretary;  J.  A.  Hughes,  W.  H. 
Williams,  J.  J.  Nosser,  vice-presidents; 
Security  Trust  Company,  treasurer. 
Production  for  the  last  year  is  reported 
to  have  been  14.000  tons  of  ore  shipped; 
33,000  tons  milled;  and  net  production 
$1,327,623  for  the  year  ended  Sept.  1. 
The  total  net  production  for  the  prop- 
erty in  three  years  was  $3,30r>,540. 
The  mill  was  constructed  in  112  days, 
,,t  a  coal  ox  $110,000,  and  it  produced 
concentrates  of  a  gross  value  of  $458,953 
during  the  first   nine  months  of  steady 

operation, 

The  Angela  (amp  Peep  Mining  Co. 
la  without  funds  and  has  therefore  sus- 
pended operations,  closing  down  its 
property  near  Angels  Camp  indefinitely 
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ARIZONA 

Magma   Copper    Co.    Drilling    Virgin 

Ground  in  San  Tan  Mountains 

— El  Tiro  to  Resume 

Phoenix — Magma  Copper  is  reported 
to  be  diamond  drilling  on  new  ground 
a  few  miles  southwest  of  Magma  sta- 
tion, the  point  where  its  new  railroad 
to  Superior  connects  with  the  Arizona 
Eastern  system.  The  new  ground  is  in 
the  San  Tan  Mountains,  a  short  dis- 
tance north  of  the  Gila  River,  and  about 
sixty  miles  southwest  of  Phoenix.  The 
mountains,  as  far  as  the  reservation 
line,  have  been  prospected  for  years 
past,  and  are  known  to  contain  many 
gold  veins.  Magma  has  dismantled  the 
surface  plant  of  the  Lake  Superior  & 
Arizona,  in  Queen  Creek  canyon,  a  short 
distance  above  Superior.  The  property 
now  is  owned  by  the  Magma,  and  can 
be  reached  at  depth  by  the  extension  of 
Magma  workings. 

Globe  —  Old  Dominion  is  working 
about  750  men  and  is  producing  about 
2,700,000  lb.  of  copper  a  month;  this  is 
expected  to  be  increased  somewhat  by 
increased  efficiency  of  mill  operation. 

The  New  Dominion  Mines  Co.,  which 
lately  transferred  a  number  of  mining 
claims  in  the  Gibson  section  west  of 
Miami,  has  no  connection  with  the  New 
Dominion  Copper  Co.,  which  is  reported 
to  be  resuming  operations  on  its  ground 
near  the  Old  Dominion,  a  short  dis- 
tance north  of  Globe.  Development  on 
the  latter  property  is  understood  to 
have  been  assured  by  the  raising  of 
S100.000  in  New  York. 

Jerome — The  plan  for  the  absorption 
of  the  Hull  Copper  Co.  by  the  United 
Verde  has  apparently  been  completed. 
Deeds  have  been  filed  transferring 
about  twenty  claims,  including  the 
Cleopatra,  to  Louis  S.  Cates,  of  the 
Utah  Copper  Co.,  who  in  turn  has 
transferred  all  but  three  claims  to  the 
United  Verde.  This  transfer  materially 
enlarges  the  surface  holdings  of  the 
United  Verde,  and  is  believed  to  have 
added  much  valuable  ore  as  well.  Just 
why  Mr.  Cates  should  have  been  chosen 
as  intermediary  has  not  been  disclosed. 
On  the  600  level  of  the  Verde  Central 
has  been  found  a  large  deposit  of  schist 
carrying  about  4  per  cent  copper. 

Tucson — The  El  Tiro  Copper  prop- 
erty, at  Silver  Bell,  will  resume  pro- 
duction as  soon  as  the  workings  can  be 
pumped,  according  to  Percy  Williams, 
manager,  who  recently  returned  from 
New  York.  Ore  will  be  shipped  to  the 
Hayden  smelter,  shipments  being  grad- 
ually increased  to  200  tons  a  day,  com- 
pared with  100  tons  before  the  shut- 
down, eighteen  months  ago.  There  is 
no  intimation  of  activity  in  the  Silver 
Bell  mines  of  the  American  Smelting 
&  Refining  Co.,  which  also  owns  the 
smelting  plant  at  Sasco,  on  the  route 
of  the  twenty-three-mile  railroad  that 
connects  Silver  Bell  with  Red  Rock  on 
the  Southern  Pacific  main  line,  twenty- 
three  miles  distant. 

Kingman  —  Frank  A.  Garbutt  has 
started  work  on  the  Tennessee  mine,  at 
Chloride,  a  part  of  the  Schuylkill  group 


lately  purchased  by  him  at  sheriff's 
sale.  The  Tennessee  is  said  to  have  de- 
veloped more  than  30,000  tons  of  high- 
grade  zinc  ore. 

WASHINGTON 

New   Tariff   Will    Help   Magnesite 
Producers 

Chewelah — The  new  tariff  on  magne- 
site imposes  a  duty  of  $11.50  for  dead 
burned  and  $12.50  for  the  calcined 
product.  According  to  F.  M.  Handy, 
manager  of  the  Western  Materials  Co., 
domestic  producers  and  refiners  of 
magnesite  will  have  a  slight  advantage 
in  a  greater  part  of  the  United  States 
when  freight  rates  are  reduced,  and 
will  be  on  an  even  footing  with  foreign 
magnesite  on  the  Eastern  seaboard, 
because  of  water  rates. 

IDAHO 

Marshall  Lake  Region  Being  Developed 
— Pine  Creek  Activity 

Grangeville — Revival  of  gold  mining 
in  an  isolated  district  of  central  Idaho 
is  indicated  by  recent  reports  from  the 
Marshall  Lake  region,  which  lies  mid- 
way between  the  historic  placer  camps 
of  Warren  and  Florence,  according  to 
reports  of  E.  W.  Griffith,  of  Grange- 
ville. Competition  is  keen,  and  some 
of  the  largest  mining  companies  are 
among  the  negotiators  who  are  reported 
as  bonding  promising  properties  of  the 
district.  The  Hope  mine,  with  a  small 
stamp  mill,  is  producing  $40,000  per 
year  net,  and  has  operated  on  this  basis 
for  the  last  five  years.  Twenty  miles 
north  of  Marshall  Lake,  in  the  Buffalo 
Hump  district,  the  War  Eagle  property 
is  being  developed  by  George  W.  Ban- 
croft, of  Denver,  Colo.  It  is  claimed 
that  6  ft.  of  $100  gold  ore  is  being 
followed.  The  property  is  rapidly  being 
put  in  condition  to  warrant  the  erection 
of  a  stamp  mill.  Representatives  of 
Seeley  W.  Mudd,  of  Los  Angeles,  re- 
cently completed  examination  of  the 
War  Eagle  and  other  properties  of  the 
vicinity.  Completion  of  a  wagon  road 
is  the  greatest  single  step  that  will 
help    develop    the    district. 

Priest  River — Prospecting  and  de- 
velopment work  has  been  active  in  the 
Pine  Creek  gold  properties  this  season. 
Tom  Judge  has  been  working  steadily 
this  summer  developing  his  property, 
and  John  Lloyd  has  driven  900  ft.  on 
the  Camp  Bird  crosscut,  which  is 
rapidly  approaching  the  vein  exposed 
on  the  surface.  E.  Sappington  is  pre- 
paring to  begin  operations  on  the 
Cuban  mine.  The  Redman  mine  is 
working  steadily  on  development  work. 
Gold  ore  assaying  $300  is  reported  in 
the  vein  of  the  Tiger  Group. 

Buffalo  Hump — Representatives  of 
the  American  Smelting  &  Refining  Co. 
and  other  large  financial  interests,  rep- 
resented by  Park  &  Chanler,  of  New 
York,  have  been  active  lately  on  Bear 
Creek,  in  the  Marshall  Lake  district, 
and  south  of  Buffalo  Hump.  It  is 
understood  that  the  opposing  factions 
have  been  bidding  briskly  against  eac'i 
other  for  mining  property. 


UTAH 

Six  Mines  Are  Shipping  from  the  Cot- 
tonwood Districts — Tintic  Stand- 
ard Declares  Dividend 

Park  City— The  Silver  King  Coali- 
tion Mines  Co.,  according  to  the  policy 
outlined  at  a  recent  directors'  meeting 
by  W.  Mont  Forry,  managing  director, 
will  accumulate  a  large  surplus  before 
starting  regular  dividend  payments. 
There  is  at  present  a  substantial  sum 
in  the  treasury,  and  this  will  be  in- 
creased until  the  beginning  of  the  com- 
ing year,  when  the  announcement  of  a 
dividend  policy  may  be  expected.  The 
company  intends  to  keep  up  extensive 
development  work. 

Alta — Shipments  are  being  made  by 
the  following  mines  in  Big  and  Lit- 
tle Cottonwood  canyons:  Cardiff,  Alta 
Tunnel  and  Transportation,  Columbus- 
Rexall,  Wasatch  Mines,  Michigan-Utah, 
and  South  Hecla.  Work  is  being  done 
at  the  Emma,  Louise,  Peruvian,  Alta- 
Peruvian,  West  Toledo,  Woodlawn,  Big 
Cottonwood  Coalition,  and  Big  Cotton- 
wood Bonanza. 

Eureka — Tintic  shipments  for  the 
week  ended  Sept.  15  amounted  to  157 
cars.  Shippers  were:  Chief  Consoli- 
dated, 44;  Tintic  Standard,  25;  Grand 
Central,  19;  Dragon,  10;  Victoria,  8; 
Iron  Blossom,  7;  Colorado,  6;  Eagle  & 
Blue  Bell,  5;  Swansea,  5;  Gemini,  3; 
Mammoth,  3;  Joe  Bowers,  1;  Sunbeam. 
1;  Republic,  1;  Tintic  Drain  Tunnel,  1; 
American  Star,  1;  Chief  Consolidated, 
limestone,  17. 

The  Tintic  Standard  will  pay  a  divi- 
dend of  5c.  a  share — $58,735 — on  Sept. 
30.  This  brings  the  total  by  the  com- 
pany to  $1,714,547. 

Bingham  —  Shipments  by  Bingham 
mines,  exclusive  of  the  Utah  Copper 
and  Utah  Consolidated,  for  the  week 
ended  Sept.  16  amounted  to  77  cars. 
Shippers  were:  United  States  company, 
44  cars;  Utah  Apex,  20;  Bingham  Mines. 
8;   Montana-Bingham,  5. 

MONTANA 

Butte — The  current  output  of  the 
Anaconda  company  is  now  about 
15,000,000  lb.  of  copper  a  month,  or 
60  per  cent  of  capacity.  The  obtaining 
of  enough  miners  to  bring  the  output 
above  70  per  cent  would  decrease  costs 
materially.  With  an  output  of  20,000,- 
000  lb.  a  month,  or  about  80  per  cent 
of  capacity,  it  is  believed  by  officials 
that  despite  higher  wage  level  and  cost 
of  materials  Anaconda  could  make  cop- 
per at  less  than  12c.  a  pound,  exclusive 
of  amortization.  Anaconda  is  employ- 
ing 5,000  men  underground,  and  at  its 
mines,  concentrators,  smelters,  refiner- 
ies, coal  mines,  lumber  camps  and  mills 
in  Montana  a  total  of  about  8,000  men. 
The  electrolytic  zinc  output  at  the 
Great  Falls  refinery  is  between  10,000s 
000  and  11,000,000  lb.  a  month,  as  <rk 
plant  is  about  at  capacity.  Mostove 
the  zinc  concentrates  treated  .  h» 
from  the  Butte  &  Superior  and  the 
Elm  Orlu  mines  at  Butte.  Anaconda 
is  mining  only  a  small  tonnage  of  zinc 
ore  from  its  own  mines. 
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COLORADO 

Portland    Will    Deepen   Shaft    125   ft.— 
Experienced   Miners  Are  Needed 

Cripple  Creek — Encouraged  by  the  re- 
sult? of  the  strike  on  the  2,600  level 
which  has  now  been  explored  by  over 
500  ft.  of  drifting,  the  Portland  com- 
pany announces  that  next  month  sink- 
ing will  start  on  an  additional  125  ft.  of 
the  main  shaft.  It  is  stated  that  good 
ore  has  been  found  at  practically  every 
point  on  the  present  level,  and  there  is 
every  indication  that  it  will  continue  to 
a  greater  depth.  Another  shift  will  be 
added  Oct.  1. 

A  shortage  of  experienced  miners, 
particularly  of  machine  men,  is  retard- 
ing production  in  the  Cripple  Creek  dis- 
trict. The  recent  advance  of  50c.  in  the 
wage  (now  $4.75)  for  machine  men 
and  timbermen  by  the  Cresson  company 
has  not  resulted  in  a  full  complement  of 
men.  Although  there  is  a  shortage  of 
several  hundred  men  in  the  district,  the 
operators  are  seeking  only  the  experi- 
enced miners.  Machine  men  must  be 
procured  before  muckers  can  find  em- 
ployment. 

A  strike  of  high-grade  ore  by  leasers 
on  the  Jerry  Johnson  is  directing  much 
attention  to  Ironclad  Hill.  A  sample 
from  a  4-in.  core  gave  the  extraordinary 
assay  of  5,454   oz.  gold. 

Leadville — Mucli  anxiety  is  felt  by 
mine  operators  as  the  result  of  a  drastic 
order  which  became  effective  Sept.  17, 
whereby  all  ore  cars  employed  by  the 
Denver  &  Rio  Grande  R.R.  in  the  Lead- 
ville  district  suitable  for  hauling  coal 
were  withdrawn  and  sent  out  of  the  dis- 
trict. The  railroad  company  announced 
that  it  is  acting  under  orders  of  the 
Interstate  Commerce  Commission  in 
giving  priority  to  the  movement  of  food, 
feed,  livestock,  perishable  products,  and 
fuel.  Cars  unfit  for  main  line  traffic 
remain  in  the  district  sufficient  to  pro- 
vide for  local  movement  of  ore  to  the 
smelter,  and  immediate  steps  have  been 
taken  by  the  Chamber  of  Commerce  to 
prevent  any  serious  embargo  on  ship- 
ments of  mine  products. 

MICHIGAN 

Calumet  Hecla   Increases  Current  Pro- 
duction—Richer Ore  Mined 
By  M.  W.  Youngs 
Houghton — A    more    optimistic    feel- 
ing prevails  in  the  Michigan  copper  dis- 
trict since  the  advance  in  wages  by  the 
per    Range   and   Quincy   companies, 
and  it  is  generally  believed  that  condi- 
tions   will    continue    to    improve.      The 
•  alumet   &    Hecla    mines    ami    Mohawk 
and   Wolverine   will   soon   announce    an 
adjustment    of    wages,    which    will    be 
retroactive  ' 

''alumet   &    Hecla   will    show    an    in- 
t    in    production    this    month 
gy/inci pally  to  the  richness  of  rock  now 
just'"*  f"'"'''.     Much  of  this  rock  is  i 
-,e(j    from  upper   levels,  from   the    I 
pp"r"'5'  ;iml  P"'«r»i  which  returned  a 
as  high  as  75  to  80  lb.  to  the  ton 
■"  '  "f  the  property.    Rock 

coming  from  the  hot  torn  of  N'os.  6  and 
7  f^va/t-s,  Hrrln,  in  which  sinking  is  un 


der  way.  also  is  rich.  This  development 
is  important  because  it  shows  the  con- 
tinuity of  rich  values  at  depth  in  the 
conglomerate    lode. 

Mohawk  is  showing  a  gain  in  men 
with  the  approach  of  fall,  having  added 
more  than  10  per  cent  to  its  under- 
ground organization  in  August.  This 
increase  will  soon  be  reflected  in  pro- 
duction. Operations  are  confined  to 
Xos.  5  and  6  shafts,  in  which  the  rock 
is  high  grade.  Considerable  mass  also 
is  being  hoisted,  bringing  the  yield  in 
August  up  to  24  lb.  to  the  ton.  The 
average  yield  for  the  year  probably  will 
be  between  21  and  22  pounds. 

Marquette  Range 
Michigamme — Mining  operations  are 
now  suspended  at  Henry  Ford's  Im- 
perial mine,  all  work  ceasing  under- 
ground when  the  automobile  factory 
was  closed.  About  fifty  men  were  kept 
on  the  payroll  to  carry  on  the  construc- 
tion program,  which  consists  of  the 
erection  of  a  number  of  new  dwellings 
and  a  new  power  plant.  The  coal  sit- 
uation did  not  affect  the  Imperial  be- 
cause waste  lumber  from  the  body- 
plant  mill  at  Iron  Mountain  is  used 
for  fuel. 

Menominee  Range 

Iron  Mountain — Shipments  of  iron 
ore  have  been  started  from  the  Section 
6  mine  of  the  Monroe  Mining  Co.  Oper- 
ations were  started  about  two  weeks 
ago,  sixty  men  being  employed  in  the 
pit.  About  500  tons  will  be  shipped 
daily  until  the  close  of  navigation,  un- 
less there  should  be  a  strike  of  the 
Lake  seamen. 

Iron  River — A  cage  is  being  used  in- 
stead of  a  bucket  in  sinking  operations 
at  the  Spies  mine  of  the  Cleveland- 
Cliffs  Iron  Co.  The  cage  is  guided  by 
two  crossheads,  one  above  the  cage  and 
one  below.  A  car  is  used  to  bring  the 
muck  to  surface  and  to  handle  the  sup- 
plies going  down.  This  method  is  con- 
sidered far  more  safe  than  a  bucket, 
and  was  used  first  in  the  sinking  of  the 
Athens  mine,  at  Negaunee,  and  later  at 
the  Bames-Hecker,  at  Ishpeming.  The 
shaft  is  to  be  put  down  from  450  to 
1,250  ft.  No  mining  is  being  done  at 
present,  but  ore  in  stock  is  being 
shipped. 

Gogebic   Range 

Iron  wood — The  Thomas  Furnace  Co., 
of  Milwaukee,  is  making  preparations 
to  reopen  the  Morgan  mine  with  a  crew 
of  sixty  or  seventy  men.  The  mine  has 
been  closed  for  two  years,  because  at 
that  time  it  was  impossible  to  get  rail- 
road tracks  built  in  to  the  mine;  later, 
the  depression  came  on.  The  property 
t]  miles  east  of  Wakefield,  being 
further  east  than  any  other  mine  now 
on  the  range.  However,  exploratory 
work  is  being  done  in  this  territory. 
and  it  i-  possible  that  the  producing 
lection  of  the  range  will  soon  be  ex- 
tended ■  a  tv. ard. 

The     companies     operating     on     this 

range  have  advanced  wages  from  10  to 

for  most  classes  of  labor. 

and    in    most   cases    the    rnise    has    been 

nadc  effective  as  of  Sept.  i. 


JOPLIN -MIAMI   DISTRICT 

McConnell  .Aline  To  Be  Reopened — New 
Shaft   for   Underwriters 

Miami — The  Golden  Rod  Mining  & 
Smelting  Co.  is  preparing  to  reopen  the 
old  McConnell  ground  at  its  No.  3  prop- 
erty. The  McConnell  was  the  first  mine 
in  what  is  now  Picher,  having  been 
opened  as  an  extension  of  the  Com- 
merce field,  north  of  Miami,  about  1915. 
The  dirt  taken  from  it  by  the  Golden 
Rod  company  will  be  mined  over  the 
Golden  Rod  No.  7  mill. 

The  Federal  M.  &  S.  Co.  is  drilling 
out  a  lease  to  the  east  of  its  Brewster 
mine,  south  of  Hockerville,  Okla.  The 
tract  is  separated  from  the  Brewster 
mill  by  a  forty-acre  lease  belonging  to 
the  Huttig  company,  but  if  a  showing 
warranting  development  is  made,  a  sur- 
face railroad  will  be  laid  and  the  dirt 
handled  over  the  Brewster  mill. 

The  Skelton  Lead  &  Zinc  Co.  is  re- 
pairing its  No.  4  mill  at  Douthat,  pre- 
paratory to  placing  it  in  operation  once 
more  after  an  idleness  of  many  months. 
Frank  Childress   is  manager. 

The  Underwriters  Land  Co.  has 
started  the  sinking  of  a  new  shaft  on 
the  northeast  portion  of  its  No.  2  lease 
after  a  drilling  campaign  that  included 
the  sinking  of  a  dozen  holes.  It  is 
planned  to  erect  a  derrick  and  hopper 
at  the  shaft  and  run  the  dirt  over  a 
surface  railroad,  to  be  built,  to  the  mill 
on  the  south  part  of  the  forty-acre 
lease.     F.  N.  Bendelari  is  manager. 

The  Commerce  Mining  &  Royalty  Co. 
is  continuing  its  drilling  development 
operations  on  the  blue  mound  north  of 
its  West  Side  mine,  which  has  proved 
one  of  the  rich  properties  of  the  dis- 
trict. This  is  in  Kansas,  near  the  rich 
mine  of  the  Vinegar  Hill  Zinc  Co.,  the 
so-called  "blue  mound"  being  one  of  the 
landmarks  of  the  section. 

MINNESOTA 
Spring   Mine,   at   Aurora,   Is    Reopened 

Hibbing — Ore  shipments  at  the  Buf- 
falo-Susquehanna open-pit,  a  property 
of  the  Rogers  Brown  Iron  Mining  Co., 
have  been  completed  for  this  shipping 
season.  The  various  crews  and  equip- 
ment were  put  on  stripping  operations, 
which,  it  is  anticipated,  will  continue 
during  the  winter. 

Aurora — After  a  complete  close  down 
of  several  years,  the  Spring  mine  is  to 
be  reopened  by  the  Kingston  Mining 
Co.,  which  has  started  preparations  for 
the  onwatering  of  the  old  workings. 

Ely— The  Section  Thirty  Mining  Co. 
has  started  shipments  of  ore  from  its 
stockpile.  Shipments  will  amount  to 
100,000  tons,  with  the  L'reatest  propor- 
tion going  to  lower  Lake  ports.  Some 
will  be  sent  to  the  Zenith  Furna 
at  Duluth. 

The  track  arrangement  leading  to 
hail  '  \"  of  the  Pioneer  mine  of  the 
Oliver  Iron  Mining  Co.  is  being  changed 
from  the  present  layout  so  as  to  afford 
a  more  convenient  and  larger  stockpile 
area,  and  to  permit  the  mining  of  that 
ore  which  has  been  tied  up  in  track 
pillars. 
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Daily  Prices  of  Metals 


Copper.  N.  Y., 

Tin 

Lead 

Zino 

Sept. 

Eleotrolytio 

99  Per  Cent 

Strait* 

N.  Y. 

St.  L. 

St.  L. 

21 
22 
23 
25 
26 
27 

13.75 
13.75 
13.75 
13.75 
13.75 
13.75 

32.25 
32.25 
32.25 
32.25 
32.25 
32.125 

32.50 

32.50 

32.50 

32.625 

32.50 

32.375 

6.10@6.25 
6.25@6.35 
6.25@6.3S 
6.25@6.35 
6.25@6.50 
6.35@6.50 

5.90@6.05 
6.10 
6.10 
6.15 
6.25 
6.25 

6.775 

6.80 

6.85 

6.85 

6.875 

6.875 

•These  prices  correspond  to  the  follow  ing  quotations  for  copper  delivered:  Sept.  21 
to  27  inc..  14c. 

The  above  quotations  are  our  appraisal  of  the  average  of  the  major  markets  based 
generally  on  sales  as  made  and  reported  by  producers  and  agencies,  and  represent  to 
the  best  of  our  judgment  the  prevailing  values  of  the  metals  for  deliveries  constituting 
the  major  markets,  reduced  to  the  basis  of  New  York  cash,  except  where  St.  Louis 
is  the  normal  basing  point,  or  as  otherwise  noted.  All  prices  are  in  cents  per  pound. 
Copper  is  commonly  sold  "delivered."  which  means  that  the  seller  pays  the  freight  from 
the  refinery  to  the  buyer's  destination. 

Quotations  for  copper  are  for  ordinary  forms  of  wire  bars,  Ingot  bars  and  cakes. 
For  Ingots  an  extra  of  0.05c.  per  lb.  Is  charged  and  there  are  other  extras  for  other 
shapes.     Cathodes  are  sold  at  a  discount  of  0.125c.  per  lb. 

Quotations  for  zinc  are  for  ordinary  Prime  Western  brands.  Tin  Is  quoted  on  the 
basis  of  spot  American  tin,  99  per  cent  grade,  and  spot  Straits  tin.  Quotations  for  leaxj 
reflect  prices  obtained  for  common  lead,  and  do  not  include  grades  on  which  a  premium 
is  asked. 


London 


Copper 

Zlne 

Sept. 

Standard 

Eleotro- 
lytio 

Spot 

3  M 

Spot 

3M 

Spot 

3M 

Spot 

3M 

21 
22 
25 
26 
27 

62| 
621 
63* 
631 
631 

631 
63f 
63  f 
63  J 
63? 

71 
71 
71 
71 
71! 

160* 

161 

1611 

161* 

160| 

161| 
162} 
162  J 
162J 
162J 

23? 
23! 
23| 
23J 
24? 

231 
23| 
23* 
23J 
23f 

311 

32| 
32| 

32| 
32? 

31* 

32 

32$ 

31! 

32 

The  above  table  rives  the  closing-  quotations  on  the  London  Metal  Exchange. 
prices  in  pounds  sterling  per  ton  of  1,140  lb. 


Silver  and  Sterling  Exchange 


Starting 
Exchange 
"Chaeks" 

Silver 

Starling 
Exchange 
"Cheeks" 

SllTST 

a*t 

New  York 

Domeetio 

Origin 

New  York 
Foreign 

Origin 

London 

Sept. 

New  York 

Domeetio 

Origin 

New  York 
Foreign 
Origin 

London 

21 

22 

23 

4.42} 
4.41f 
4.41$ 

991 
991 
991 

691 
69? 
691 

351 
351 

3?? 

25 
26 
27 

4.41? 
4.411 
4.401 

991 
991 
991 

691 
69? 
69? 

35? 
35? 
35A 

New  York  quotations  are  as  reported  by  Handy  ft  Harxnan  and  are  In  cents  per 
troy  ounce  of  bar  silver,  9*9  One.  London  quotations  are  In  pence  per  troy  ounce  of 
sterling  silver,  925  fine.  Sterling  quotations  represent  the  demand  market  In  the  fore- 
noon.    Cables  command  one-quarter  of  a  cent  premium. 


Metal  Markets 

New  York,  Sept.  27,  1922 
Demand  has  continued  good  for  all  of 
the  non-ferrous  metals  during  the  last 
■week.  Copper  has  remained  unchanged 
in  price,  but  lead  and  zinc  have  ad- 
vanced further.  Tin  continues  prac- 
tically unchanged  in  both  demand  and 
price.    ■ 

Copper 
The  copper  situation  is  entirely  un- 
changed from  that  of  last  week,  al- 
though sales  have  been  somewhat  larger 
and  producers  are  even  more  satisfied 
■with  the  condition  of  the  market.  The 
price  of  14c,  delivered,  continues  to  be 


quoted  by  practically  all  producers  for 
delivery  where  the  freight  is  normal 
and  for  shipment  within  the  next  two 
or  three  months.  Some  large  consumers 
have  been  able  to  have  this  price  shaded 
down  to  as  low  as  131c,  where  their 
plants  have  been  situated  close  to  re- 
fineries; also,  for  deliveries  extending 
into  1922,  prices  as  low  as  131c.  have 
been  quoted  even  where  the  delivery 
charges  are  normal.  Producers  are 
well  satisfied  with  domestic  consump- 
tion. 

Export  demand  continues  unchanged 
and  at  prices  to  net  producers  substan- 
tially the  same  figure  as  on  domestic 
business. 


Lead 

On  Thursday,  Sept.  22,  the  American 
Smelting  &  Refining  Co.  advanced  its 
official  contract  price  of  lead  from  6.10 
to  6.25c,  New  York,  and  today,  Sept. 
27,  made  a  further  advance  to  6.35c. 

The  quotations  published  during  the 
week  have  been  somewhat  misleading, 
as  spot  prices  quoted  by  dealers  have 
been  far  above  the  levels  at  which  lead 
has  actually  been  placed  on  the  order 
books  of  producers,  thus  causing  quota- 
tions  which  are  almost  entirely  nominal 
to    have    considerable    publicity.      For 
example,  on  last  Friday  a  small  quantity 
of  lead  was  sold  as  high  as  6.32c,  St. 
Louis,    although    one    consumer    would 
have  been  able  to  buy  at  5.95c.     Most 
producers  are  out  of  the  market  except 
for  small  tonnages  to  regular  customers. 
The   prices   which  we  quote  represent 
those  at  which  the  largest  amount  of 
actual  business  was  booked,  and  must 
not  be  confounded  with  the  prices  which 
some   consumers  were   asked  who  had 
not  provided  for  their  full  requirements 
from  regular  sources.    There  is  no  dis- 
counting the  fact  that  there  is  a  great 
scarcity  of  lead  for  October  shipment 
and   that  prices    may   advance   further 
with  the  present  tone  of  the  market. 
It  is  unlikely  that  consumers  are  lay- 
ing in  stocks  more  than  sufficient  for 
their  needs,  but,  on  the  other  hand,  the 
demand  has  been  intensified  by  the  fact 
that  car  scarcity  has  led  consumers  to 
play  safe  by  booking  a  little  bit  more 
lead  than  would  be  required  under  nor- 
mal   conditions.      Ordinarily,    the    in- 
creased price  would  stimulate  produc- 
tion considerably,  but  it  has   not  had 
this    effect,    owing    to    labor    and    ore 
shortage.    It  is  doubtful  if  the  domestic 
production  of  lead  for  this  month  will 
exceed  38,000  tons. 

Zinc 
Demand  for  zinc  was  particularly  ac- 
tive on  Thursday,  Friday,  and  Satur- 
day, but  in  the  last  three  days  the 
market  has  quieted  down  somewhat. 
There  is  an  idea  that  the  price  will  be 
stabilized  for  a  while  in  the  neighbor- 
hood of  7c  Present  production  is  no- 
where near  the  peak  reached  during  the 
war,  but  this  is  largely  on  account  of  a 
shortage  of  labor,  and  even  should  the 
price  go  higher  it  will  be  difficult  to  in- 
crease the  production  to  any  marked 
extent  for  some  time.  Furthermore, 
with  the  uncertainty  of  the  fuel  supply, 
smelters  hesitate  to  put  additional 
blocks  of  furnaces  into  operation.  Im- 
portations of  zinc  may  be  necessary  to 
supply  domestic  requirements  during 
the  next  few  months.  The  New  York 
quotation  continues  at  35  points  above 
that  in  St.  Louis.  High-grade  zinc  has 
found  an  active  market  during  the 
week,   and   the  price  was   advanced  to 
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7.76c.  on  Monday.  Zinc  for  December 
delivery  is  obtainable  at  about  5  points' 
discount. 

Tin 
There  is  practically  no  change  in  the 
tin  market,  and  quotations  have  re- 
mained remarkably  constant  for  the 
week.  Practically  no  American  elec- 
trolytic is  now  obtainable,  but  some 
may  come  on  the  market  next  month. 
Tin  for  forward  delivery  is  quoted  at 
substantially  the  same  prices  as  are 
asked  for  spot. 

Arrivals  of  tin,  in  long  tons:  Sept. 
20,  Liverpool,  25;  22d,  London,  25; 
25th,  Australia,  50;  26th,  Straits,  25. 
Gold 
Gold  in  London:  Sept.  21st,  93s;  22d. 
93s.  2d;  25th,  93s.  2d.;  26th,  93s.  5d.; 
27th,  93s.  5d. 

Foreign  Exchange 
The  Near  East  situation  has  lent  a 
heavy  tone  to  foreign  exchanges,  but 
their  steadiness  indicates  that  no 
grave  international  complications  are 
feared.  On  Tuesday,  Sept.  26,  francs 
were  7.6375c;  lire,  4.295c;  marks, 
0.068c. ;  and  Canadian  dollars,  par. 
Canadian  money  now  seems  firmly  es- 
tablished as  of  equal  value  to  the  cur- 
rency of  the  United  States. 

Silver 

Silver  has  continued  dull  and  feature- 
It  is  essentially  a  trading  mar- 
ket, with  no  definite  trend  indicated. 
Developments  in  the  Near  East  have 
added  to  the  general  uncertainty  of 
conditions  which  affect  the  price  of  the 
metal. 

Mexican  Dollars.— Sept.  21st,  531; 
22d,  53;  23d,  531;  25th.  53i;  26th,  53; 
27th,  525c. 

Other  Metals 

Quotations  cover  large  wholesale  lots  unless 
otherwise  specified. 


Aluminum — Contract  prices  by  prin- 
cipal interest:  99  per  cent,  20.1c.  per 
lb.;  98@99,  19.1c;  94@98,  18c  Outside 
market,  99  per  cent,  19c. 

Antimony  —  Chinese  and  Japanese 
brands,  7c  W.C.C.,  7.25@7.50c  Cook- 
son's  "C"  grade,  9c 

Bismuth— 12.20  per  lb. 

Cadmium— Quiet  at  $1.15  per  lb. 

Iridium— $275@$300  per  oz.  Nominal. 

Nickel— Standard  market,  ingot  and 
•hot,  36c;  electrolytic,  39c.  Outside 
market,  32@34c  per  lb. 

Palladium — $55  per  oz. 

Platinum — 1118   per  oz. 

Quicksilver— $70  per  75-lb.  flask. 
Market     firm.       San     Francisco     wires 

Selenium— $1.80@$1.90   per  lb. 

Tellurium — $1.75  per  lb. 

Tungsten — Powder,   B0c@$l    per   II). 

The  prices  of  Cobalt.  Magnesium. 
Molybdenum.  Monel  Metal.  Osmium, 
Rhodium,  and  Thallium  are  unchanged 
from  prices  given  Sept.  2. 

Metallic  Ores 
<  hrome     Ore- -Indian     chrome     ore, 
$18  per  ton,  c.i.f.  Atlantic  ports.     Rho- 
desian   and    New    Caledonian,   $23   and 
$25  per  ton.     Market  quiet. 


Manganese  Ore — 29c  per  long  ton 
unit,  seaport,  plus  duty;  equivalent  to 
about  45c  Chemical  ore,  $70@$75  per 
gross  ton. 

Molybdenum  Ore — 50@55c  per  lb.  of 
MoSi  for  85  per  cent  MoSj  concentrates, 
plus  duty;  equivalent  to  80@85c  per  lb. 

Tungsten  Ore — Chinese  ore,  $6.50@ 
$6.75  long  ton  unit  of  WO..  Wolfram- 
ite, $6.25@$6.50. 

Iron  Ore,  Magnetite,  Tantalum, 
Titanium,  Uranium,  Vanadium,  and 
Zircon  ore  are  unchanged  from  the 
quotations  published  Sept.  2. 

Zinc  and  Lead  Ore  Markets 

Joplin,  Mo.,  Sept.  23— Zinc  blende, 
per  ton,  high,  $41.10;  basis  60  per  cent 
zinc,  premium,  $41;  Prime  Western, 
$38.50@$40;  fines  and  slimes,  $39@$37; 
average  settling  price,  all  grades  of 
blende,  $38.15;  calamine,  basis  40  per 
eent  zinc,  $20@$22. 

Lead,  high,  $85.40;  basis  80  per  cent 
lead,  $85;  average  settling  price,  all 
grades  of  lead,  $81.12  per  ton. 

Shipments  for  the  week:  Blende, 
6,394;  calamine,  44;  lead,  1,983  tons. 
Value,  all  ores  the  week,  $405,800. 

The  shipment  dropped  2,500  tons 
from  the  previous  week  because  of 
lack  of  cars.  Heavy  demand  for  box 
cars  from  grain  shippers,  together  with 
shortage  caused  by  the  strike,  has 
finally  reached  a  stage  that  is  causing 
ore  shippers  much  anxiety  and  great 
inconvenience.  Smelters  are  asking  for 
ore  to  prevent  closing  down  furnaces 
and  shippers  are  contending  for  cars 
far  beyond  the  supply,  in  an  effort  to 
meet  that  demand.  This  is  the  first 
week  the  situation  has  presented  a 
really  critical  aspect,  with  no  promise 
of  betterment  soon. 

The  usual  weekly  Platteville,  Wis., 
market  report  had  not  been  received  up 
to  the  time  of  our  going  to  press. 

Non-Metallic  Minerals 

Feldspar— No.  1  pottery,  $7@$7.50 
per  gross  ton,  f.o.b.  North  Carolina 
points.     Market  fair. 

Magnesite — $15  per  ton  for  crude, 
$35@$37.50  for  calcined  magnesite, 
f.o.b.  California  points.  Northwest 
American  magnesite  industry  has  been 
shut  down  for  the  last  year. 

Talc— 200  mesh,  $15;  300  mesh. 
$18.50  per  ton,  f.o.b.  California  points. 

Asbestos,  Barytes,  Bauxite,  Borax, 
Chalk,  China  Clay,  Emery,  Fluorspar, 
Fuller's  Earth,  Graphite.  Gypsum. 
Limestone.  Mica,  Monazite,  Phosphate, 
Pumice,  Pyrites,  Silica,  and  Sulphur 
are  unchanged  from  the  prices  pub- 
lished Sept.  2. 


Mineral  Products 

Arsenious  Oxide  (white  arsenic)  — 
firm  at  9@91c.  per  ll>. 

Copper  Sulphate — Large  crystals, 
5.85c  per  lb.;  small,  5.75c 

Sodium  Nitrate— $2.26@$2.86  per  100 
lb.,  ex  vessel  Atlantic  ports. 

Potassium  Sulphate  and  Sodium  Sul- 
phate  are   unchanged    from   quotations 

of  Sept.   2. 


Ferro-AJloys 

Ferromanganese  —  Domestic,  78@82 
per  cent,  $69@$75  per  gross  ton,  f.oi., 
furnace.  Spiegeleisen,  19@21  per  cent, 
$39,  f.o.b.  furnace;  16@19  per  cent,  $38. 
Ferrosilicon— 50  per  cent,  $62@$65 
per  gross  ton,  f.o.b.  works. 

Ferrotungsten — Domestic,  70@80  per 
cent  W,  70@75c  per  lb.  of  contained  W, 
f.o.b.  works. 

Ferrocerium,  Ferrochrome,  Ferro- 
molybdenum,  Ferrotitanium,  Ferro- 
uranium,  and  Ferrovanadium  are  un- 
changed from  the  prices  published 
Sept.  2. 

Metal  Products 

Copper      Sheets — New     York     base, 

21.50c  per  lb.;  wire,  15.50@15.76c.  net. 

Lead  Sheets — Full  lead  sheets,  8.75c; 

cut  lead  sheets,  9c.  in  quantity,  mill  lots. 

Nickel    Silver— 29c   per   lb.,   for   18 

per  cent  nickel    Grade   "A"   sheets. 

Yellow  Metal — Dimension  sheets, 
19.25c;  rods,  16.25c.  per  lb. 

Zinc  Sheets— $8  25  per  100  lb.,  f.o.b. 
works. 

Refractories 

Chrome  Brick — $50  per  net  ton,  f.o.b. 
shipping  point. 

Firebrick — First  quality,  9-in.  shapes, 
$35@$40  per  1,000,  Pennsylvania,  Ohio, 
Illinois,  and  Kentucky. 

Magnesite  Brick — 9-in.  straights,  $60 
per  net  ton,  f.o.b.  works. 

Silica  Brick— 9-in.,  per  1,000,  $45@ 
$53,  f.o.b.  shipping  points. 

Bauxite  Brick,  Chrome  Cement,  Mag- 
nesite Cement,  and  Zirkite  are  un- 
changed from  the  prices  appearing  in 
the  issue  of  Sept.  2. 

The  Iron  Trade 
Pittsburgh,  Sept.  26,  1922 

Steel-mill  operations  have  now 
reached  a  rate  of  nearly  65  per  cent  of 
capacity,  against  a  50  per  cent  rate 
at  the  end  of  August,  and  seem  un- 
likely to  increase  much  more,  as  the 
rate  of  coal  movement  is  practically 
stationary.  The  present  rate  is  about 
10  per  cent  above  production  in  1912 
and  1913,  the  two  heaviest  tonnage 
years  before  the  war. 

Automobile  sheets  are  in  conspic- 
uously good  demand  and  early  deliver- 
ies command  5.25c.,  or  $5  a  ton  more 
than  thirty  days  ago.  Wire  products 
and  merchant  pipe  are  in  good  request. 
Deliveries  are  slow  in  pipe. 

Pig  Iron— The  market  continues  stag- 
nant There  seems  to  be  latent  de- 
mand, with  asking  prices  too  high  to 
permit  its  expression.  The  majority  of 
merchant  furnaces  remain  Idle,  with  no 

immediate   prospect    of  their  being   able 
The   situation    may   be 

relieved  by  steel  works  selling  pig  iron. 
The  market  is  practically  nominal  at 
$84  for  bessemer,  $30  for  basic,  and  $3."> 
to  $36  for  foundry.  Valley  basis. 

Connells\ille  Coke— Prices  are  higher, 
at  112  f"r  furnace  and  $13.50  to 
$14  for  foundry.  Retail  dealers  are 
buying  furnace  coke  freely. 
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The  Present  German  Lead  Position 

Ores  and  Lead-Bearing  Residues  Becoming 

Scarce  and  Demand  for 

Metal  Active 

Special  Foreign  Correspondence 

Charlottenburg,  Sept.  3,  1922. — In  the  pre-war  days  Ger- 
many figured  as  the  third  greatest  world  producer  of  lead, 
after  the  United  States  and  Spain,  and  as  the  second  largest 
world  consumer  after  the  United  States.  In  the  year  1913 
about  100,000  metric  tons  of  lead  was  mined  by  working 
German  lead-zinc  ores,  and  143,000  tons  of  foreign  ores  was 
imported  and  smelted  in  the  country,  of  which  127,000  tons 
originated  in  Australia.  Half  of  the  German  ores  were 
derived  from  Upper  Silesia.  It  may  be  of  interest  to  ascer- 
tain how  things  stand  now. 

It  should  be  common  knowledge  across  the  Atlantic  that 
Germany  continues  to  be  a  very  large  exporter  of  lead  prod- 
ucts, for  its  electrical  trades  are  as  busy  as  ever,  and,  at  the 
same  time,  the  use  of  this  metal  for  the  manufacture  of 
tubes,  hard  lead,  type  metal,  babbitt,  solder,  and  dyes  is  ab- 
sorbing huge  quantities  of  lead.  But  in  view  of  the  disin- 
clination of  Australia  to  resume  its  former  business  rela- 
tions with  Germany,  the  latter  is  compelled  to  work  off 
scrap  and  residues  containing  large  amounts  of  lead.  Down 
to  July  of  the  current  year  the  importation  of  lead  and  lead 
ores  from  Spain  and  Mexico,  and  also  from  Great  Britain 
and  the  United  States,  had  been  proceeding  on  a  large  scale. 
Since  then,  however,  matters  have  gone  from  bad  to  worse 
by  the  progressive  depreciation  in  the  value  of  the  mark, 
necessitating  the  expenditure  of  tremendous  sums  to  buy 
foreign  materials. 

In  June,  Upper  Silesia  was  handed  over  to  the  Poles,  who, 
by  a  subsequent  agreement,  are  pledged  to  allow  the  trans- 
fer of  eastern  Silesian  ores  to  western  refineries.  But  prac- 
tically this  has  proved  of  no  advantage,  as  the  railways  on 
the  borders  are  heavily  congested.  As  for  western  German 
mines,  the  district  of  Moresnet,  with  its  rich  deposits,  has 
been  given  over  to  Belgium,  so  that  there  is  only  a  last 
resort  to  the  Rheinish-Nassovian  producers,  as  well  as  to 
those  situated  in  the  Harz  district  and  Saxony.  The  latter 
area,  especially  that  of  Lautensthal,  has  meanwhile  become 
lean  of  pure  lead,  because  the  "eyes  have  been  taken"  out 
of  it  during  the  high-speed  production  of  war  time.  The 
same  may  be  said  in  a  minor  degree  of  the  areas  belonging 
to  companies  of  the  Rheinish-Nassauische  Bergwerks  und 
Hiitten  Akt.  Ges.  and  Aktiengesellschaft  fur  Zinkfabrikation, 
in  Stolberg.  In  the  lower  levels  of  the  last-named  areas,  the 
zinc  content  in  the  ores  preponderates. 

There  exists,  also,  a  small  proportion  of  lead-producing 
mines  in  the  Schwarzwald  and  in  the  Erzgebirge,  but  the 
amount  of  metal  turned  out  there  is  negligible.  The  aggre- 
gate amount  of  virgin  pig  lead  produced  in  Germany  may 
be  put  for  this  year  at  from  22,000  to  25,000  metric  tons, 
whereas  the  consumptive  power  is  200,000  metric  tons,  and 
the  actual  demand  amounts  to  150,000  metric  tons.  It  is 
true  that  the  activities  of  lead  producers  in  Austria  are 
diminishing  rapidly  on  account  of  a  stringent  shortness  of 
coal  and  ready  money.  Nevertheless,  the  bulk  of  the  demand 
for  lead  exceeds  by  far  the  possible  supply,  even  if  the 
secondary  production,  which  I  mentioned  above,  is  taken  into 
consideration.  At  present  there  is  a  mushroom-like  move- 
ment to  establish  smelters  of  small  and  large  dimensions, 
aspiring  to  avail  themselves  of  the  exceptional  opportunity 
of  the  existing  strong  demand.  This  movement  is,  of  course, 
facilitated  by  the  fact  that  lead  smelting  is  comparatively 
easy  from  a  technical  point  of  view,  and  does  not  require 
expensive  or  elaborate  building  or  installation.  Secondary 
lead  is,  it  is  true,  also  turned  out  in  good  qualities  by  large 
establishments,  such  as  the  brands  of  the  Htittenwerke 
Kayser  (near  Berlin),  Huttenwerke  Tempelhof  Meyer,  Blei- 
werke  Braubach,  and  other  brands  which  are  sold  under  the 
name  of  "Berliner  Blei"  or  "Raffinadeblei." 

Secondary  lead  of  this  kind  is  naturally  different  from 
virgin  lead,  but  serves  in  many  industries  as  an  acceptable 
substitute.  Unfortunately,  the  production  of  this  grade  of 
lead  at  present  is  as  low  as  40,000  to  50,000  metric  tons. 


Accordingly,  it  is  inadequate  to  supply  the  demands  of  lead 
users.  Moreover,  the  amount  of  scrap  lead  available  is  de- 
creasing rapidly,  so  that  the  outlook  for  lead  supplies  in 
Germany  is  most  gloomy.  In  view,  however,  of  the  highly 
increased  smelting  and  refining  capacity  with  regard  to  lead 
as  a  result  of  war  activity  and  of  the  post-war  facilities  to 
use  up  the  great  quantity  of  old  lead  available,  hope  is  being 
cherished  in  influential  circles  here  that  later  on  Germany 
may  succeed  in  concluding  contracts  for  the  delivery  of  ores 
from  overseas. 

The  Future  of  Nickel,  and  the 
Mond  Nickel  Co. 

The  future  of  the  nickel  industry  in  general,  and  of  what 
the  Mond  Nickel  Co.,  in  particular,  is  doing  to  keep  its 
plants  operating,  is  suggested  in  the  following,  which  is 
part  of  a  speech  made  by  Robert  Mond,  J.  P.,  at  the  eighth 
general  meeting  of  the  company  held  recently: 

"The  demand  for  our  most  important  product,  which  is 
metallic  nickel,  is  naturally  far  less  than  during  the  war. 
In  consequence  of  the  acute  trade  depression  and  the  re- 
duced purchasing  power  of  consumers  in  those  countries 
which  have  an  enormously  depreciated  currency,  its  use  for 
other  purposes  than  for  the  manufacture  of  war  material 
has  not  yet  reached  the  pre-war  standard.  Owing  to  these 
adverse  factors  there  has  been  only  a  limited  demand  for 
the  metal,  and  the  selling  price  has  been  unduly  low,  partly 
owing  to  the  fact  that  certain  manufacturers  have  been  com- 
pelled to  liquidate  their  stocks.  Although  the  general  out- 
look at  present  is  not  reassuring,  I  am  of  opinion  that,  with 
a  return  to  stable  conditions  in  the  world  and  a  general 
trade  revival,  there  is  no  reason  why  we  should  not  expect 
renewed  prosperity  in  the  nickel  industry,  and  new  uses  for 
the  metal,  either  by  itself  or  in  the  form  of  alloys,  are  con- 
stantly being  discovered. 

"I  referred  at  our  last  general  meeting  to  nickel  coinage 
in  Canada  and  Italy.  The  new  coins  have  given  great  sat- 
isfaction, and  the  coinage  has  been  considerably  extended  in 
those  countries,  and  has  also  been  adopted  in  other  countries 
since  we  met  last  year. 

"Of  course,  you  will  readily  understand  that  some  time 
must  elapse  until  the  consumption  of  metal  for  peace  pur- 
poses reaches  a  tonnage  which  will  enable  the  present  pro- 
ducers to  work  their  plants  to  their  normal  capacity.  For- 
tunately, thanks  to  our  unrivaled  process  and  excellent  or- 
ganization, we  have  every  confidence  that  whatever  happens 
we  shall  hold  our  own,  and  continue  to  take  the  share  of 
the  trade  which  we  claim  we  are  entitled  to,  having  regard 
to  the  extensive  mines  and  smelters  we  possess  in  Canada 
and  our  large  and  unique  refining  plant  in  this  country. 

"Among  the  most  important  steps  we  have  taken  in  order 
to  extend  the  use  of  nickel,  I  would  mention  that  we  have 
acquired  control  of  Hy.  Wiggin  &  Co.,  Ltd.,  in  this  country 
in  order  to  promote  new  outlets  for  our  nickel  and  to  share 
in  the  manufacture  of  nickel  products.  For  the  same  rea- 
sons we  have  recently  participated  in  the  formation  of  the 
American  Nickel  Corporation,  of  Clearfield,  Pa.,  whose  busi- 
ness it  is  to  manufacture  malleable  nickel  in  a  variety  of 
forms  for  use  by  manufacturers  of  nickel  goods. 

"I  need  hardly  mention  to  you  that  the  potential  con- 
sumption in  the  United  States  is  immense,  and  we  fully  ex- 
pect that  the  technical  skill  of  the  management  will  enable 
the  corporation  to  produce  material  of  the  highest  quality, 
so  that  the  manufacturers  of  finished  nickel  goods  in 
America  will  be  in  a  position  not  only  to  compete  success- 
fully with  articles  which  were  in  the  past  imported  from 
Europe,  but  largely  to  extend  the  use  of  these  articles  in 
the  biggest  market  of  the  world.  We  have  appointed  the 
corporation  our  representatives  for  the  sale  of  raw  nickel 
in  the  United  States,  and  we  are  determined  to  secure  our 
fair  share  of  the  market  also  in  that  country. 

"As  regards  our  other  important  product,  copper  sulphate, 
the  market  for  this  has  been  almost  normal  as  regards  ton- 
nage, but  the  price  has  kept  on  a  low  level  for  reasons  al- 
ready stated.  The  sales  of  precious  metals  have  been  well 
maintained.  The  costs  of  production  of  our  products,  al- 
though much  lower  than  they  have  been,  are  still  higher 
than  we  should  like." 
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Mclntyre  Porcupine  Mines,  Ltd. 

Gold;  Ontario 

A  report  of  the  operations  of  the  Mclntyre  Porcupine 
Mines.  Ltd.,  for  the  year  ended  June  30.  1922,  shows  a  net 
profit  of  $552,746.84. 

Balance  sheet  as  of  June  30,  1922,  is  given  as  follows: 

ASSETS 
Fixed  assets 

Mining  properties $3,617,254. 13 

Plane  and  equipment  at  July 

I,  1921 $1,447,749.13 

Additions  during  the  year 348,833.20       1,796,582.33 


Current  assets 

Cash  in  banks  and  on  band 

Bullion  in  transit 

Tictory  Bonds  (Canadian  I934's  at  par) 

Demand  loans 

Account  receivable 

Supplies  on  band  at  cost 

I  nrestments 

Blue  Diamond  Coal,  Ltd.,  and  Canadia 
Coalfields,  Ltd 

Advances  Blue  Diamond  Coal  Co.,  Ltd 

Sundry  other  investments 

Deferred  charges 

Operating  and  administrative  prepayments . . 


$66,307.36 
186,025.74 
300.000  00 
3,600.00 
53,631.60 
104,932.27 


279.992.23 
290,000.00 
75,002.00 


$5,413,836.46 


644.994.23 
31,051.29 


.     ,  LIABILITIES 

Capital  liabilities 
Capital  stock  authorize!  800.000  at  $5  par. ..    .      $4,000,000.00 

Capital  stock  issued 

Current  liabilities 

Payrolls  payable $27,735.71 

Accounts  payable ....  72,784. 35 

Provision    for    municipal,  provincial  and    do- 
minion taies 53,976.02 

Reserves 
General  reserve     .  148,987.03 

Reserves  for  depreciation,  plant  and  equipment       1 ,  1 83, 190. 44 

Sundry  contingent  reserves 39,000  00 

Surplus 

Surplus  as  of  July  1 ,  1 92 1     .  1,646,207.76 

Leas 
Dividend  No.  14,  Sept.  1,1921, 

5  percent $182,014.15 

Dividend  No.  15,  Jan.  2,  1922, 

5percent 182,014.15 

Dividend  No.  16.  May  1,  1922, 

Spercent 182.014.15 

Adjustment  for  taxes  for  prior 

years  18,929.33 

Sundry  adjustments 799.70  565,771.48 


compensation 


Add     workmen's 

insurance  rebate. . . 
Sales  of  sundry  investments . 
Net  profit  current  v^ftr 


3.270.56 

1,968.72 

552,746.84 


Production  amounted  to  193,971  tons  of  ore,  yielding  93,- 
127.8:'.  oz.  of  gold  and  17,943.35  oz.  of  silver,  of  a  gross 
value  of  $1,937,105.07.  Ore  reserves  are  estimated  at 
718,198  tons,  averaging  $10.37  in  value  per  ton. 


Chile  Copper  Co. 

A  statement  showing  results  of  the  operations  of  the  Chile 
Bxploration  Co.  for  the  second  quarter  of  the  year  1922 
follows: 

During  the  quarter  end)  1  Fane  30,  there  was  treated 
I '■•)  tons  of  ore,  averajriri  tit  copper;  in  the 

preceding  quarter  620,057  tons,  averaging  1.74  per  cent 
copper,  was  treated.  The  recovei  ■  1 1 1 r i n tr  this  quarter  was 
compared    ■■■■  tl    9  t"..r  the 

quarter  ended  March  31,  1922.  Tin  output  by  months  as 
compared  with  the  preceding  quarter  is  as  follows: 

I  ■     1922  1922 

Pounds 

April  8.592.310  Ian...  .  (hi.oan 


The  cost  of  copper  produced  during  the  quarter  was 
7.077c.  per  lb.,  including  selling  and  delivery  expense  but 
excluding  depreciation  and  federal  taxes  and  with  no  credit 
for  miscellaneous  income,  compared  with  8.365c.  per  lb.  for 
the  previous  quarter. 

The  financial  outcome  of  the  Chile  Copper  Co.  and  Chile 
Exploration  Co.  combined  (earnings  being  based  on  copper 
actually  delivered)  shows  for  the  quarter  ended  June  30, 
as  compared  with  the  preceding  quarter,  as  follows: 

Second  Quarter  First  Quarter 
1922  1922 

Pounds  of  oopper  delivered 38,118.450  23,400.018 

Met  profit  on  copper  delivered $1,351,073.26  $329,710.30 

Miscellaneous  income 15,957.17  35,120.15 

Interest  on  call  loans  and  bank  balances  84.372.09  85,535.42 

Totalincome $1,451,402.52  $450,365.87 

Depreciation $723,869.86  $724,837.57 

Amortized  discount   on   fifteen  year 

6  per  cent  convertible  bonds 35,000.00  35,000.00 

Accrued  bond  interest  of  Chile  Cop- 

perCo 787,500.00  787.500.00 

Expenses  of  Chile  Copper  Co 12,355.00  6,132.84 

Totalcharges $1,558,724.86  $1,553,470.41 

Balance  undivided  profits  for  quarter, 

both  companies $107,322.  34  loss       $1,103,104.  54  loss 

It  should  be  noted  that  the  $107,322.34  loss  shown  above 
is  the  result  of  including  the  sum  of  $723,869.86  for  deprecia- 
tion, which  is  a  book  entry  computed  on  a  time  basis  regard- 
less of  production  or  sale.  Furthermore,  though  the  cost 
of  copper  produced  during  the  quarter  was  7.077c.  per  lb., 
following  the  usual  method  of  applying  current  deliveries 
against  oldest  copper  in  inventory,  the  income  from  the 
copper  delivered  during  this  quarter  is  based  on  an  average 
cost  of  9.244c.  per  lb.  The  copper  so  delivered  was  pro- 
duced at  this  cost  when  the  output  of  the  plant  was  on  a 
greatly  reduced  basis. 

The  companies  had  at  Sept.  1,  $12,475,300,  representing 
cash  on  hand  and  marketable  securities. 


Monthly  average 


8.592.310 
10.854.729 
11.460.679 

30,907,718 

10.102.573 


h.8'.6.8h9 


Mining  Dividends  in  September,  1922 

The  following  dividends  were  paid  by  mining  and  metal- 
lurgical companies  during  September: 

i  tompanles  in  the 

United  States                    Situation         Per  Share  Total 

\ i<  in    Metal  Co... I     s.  $0.75  $401,740 

American   Metal  Co    pi'd U.S.  1.75t  87.660 

American  Smelting  A   Eti  lining 

Co.    pfd U.S.  1.75t  175.888 

Calumet  &  Arizona,  o Ariz.  0.60t  331.181 

Federal  Mining*  Smelting  pf<J., 

s.  1 Maho  l.25t  150. to* 

II.  ,l,i   Mining,  «.  1 Idaho  0.16t  i:>0.0-'0 

ike   Mining,  g B    D  0.25$  62  ffj 

National    Lead U.S.  l.BOt  30#-§31 

National    Lead    pfd 1.76t  fc!  ' 

Si    Joseph  Lead o.25t  S8H4,L 

Tezaa   Gulf   Sulphur Texas  l.OOt  •J?-"0'! 

Tlntle  Standard,  s.  1 0.06  .?5-2"? 

United    Verdi    Copper Ariz.  1.60  l5"??? 

I -tab   Copper I'mii  0.50t  $12,245 

c,,i,, i  i  ids    md   Mexico 

lolllni  -  i     Con  lolldated,  jr..      .Ont  0.051  J4J  »•« 

Mcln  tyre-Porcupine,  g Ont.  0.25*  'fxxl4. 

Tig.-r  Combination,  *     s..nora  0.97}  _59-9IJ 

Gold    B.C  0.15t  750.000 

•Four  months.     tQuarterly.     (Monthly.      IPoui   «••!<*. 
g.  gold  :  s.  silver  ;   I.  lead  .  •  .  ■  opper, 

All  of  the  companies  whose  quarterly  dividends  wore  due 
in  September  made  the  regular  distributions.    United  Vet* 

i  o| i    paid  tu  its  twenty-two  shareholder!  the  same  divi- 

dend  paid  last  December— $1.50.  The  American  Metal 
distribution  is  of  interest,  sine-  this  stock  was  only  recently 
offered  to  the  public,  through  the  New  York  Stock  Rxchange. 
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Week  Ended  Sept.  23,  1922 


Ahmeek 

Alaska-Br.  Col 

Allouez 

Anaconda 

Arcadian  Consul 

Ariz.  Com'l 

Big  Ledge 

Bingham  Mines. . .  . 
Calumet  &  Arizona. 
Calumet  &  Hecla.. .  . 

Canada  Copper 

Centennial 

Cerro  de  Pasco 

Chile  Copper 

Chino 

Con.  Copper  Mines.. 
Copper  Range   


Davis- Daly. 
East  Butte. 

First  National 

Franklin 

Gadsden  Copper.     . 

Granby  Consol 

Greene- Cananea 

Hancock 

Howe  Sound 

Inspiration  Consol.. . 

Iron  Cap 

Isle  Royale 

Kennecott 

Keweenaw 

Lake  Copper 

La  Salle 

Magma  Copper 

Majestic 

Maaon  Valley 

Mass.  Consolidated.. 

Miami  Copper 

Michigan 

Mohawk 

Mother  Lode  Coa.  . 

Nevada  Consol 

New  Cornelia 

North  Butte 

Ohio  Copper 

Old  Dominion 

Osceola 

Phelps  Dodge 

Quincv 

Ray  Consolidated .  .  . 

Ray  Hercules 

St/Mary's  Min.  Ld.. 

Seneca  Copper 

Shannon 

Shattuck  Arizona 

South  Lake — 

Superior  <fc  Boston... 
Tenn.  C.  &  C.  cfs .  .  . 

Tuolumne 

United  Verde  Ex 

Utah  Consol 

Utah  Copper 

Utah  Metal  AT. ... 

Victoria... 

Winona 

Wolverine 


Boston 

N.  Y.  Curb 

Boston 

New  York 

Boston 

Boston 

N.  Y.  Curb 

Boston 

Boston 

Boston 

N.  Y.  Curb 

Boston 

New  York 

New  York 

New  York 

N.  Y.  Curb 

Boston 

Boston  Curb 

Boston 

Boston 

Boston  Curb 

Boston 

Boston  Curb 

New  York 

New  York 

Boston 

N.  Y.  Curb 

New  York 

Boston  Curb 

Boston 

New  York 


High    Low 
COPPER 

63$ 


Boston 

Boston 

N.  Y.  Curb 

Boston  Curb 

N.  Y.  Curb 

Boston 

New  York 

Boston 

Boston 

NY.  Curb 

New  York 

Boston 

Boston 

N.  Y.  Curb 

Boston 

Boston 

Open  Mar. 

Boston 

New  York 

N.  Y.  Curb 

Boston 

Boston 

Boston 

New  York 

Boston 

Boston 

New  York 

Boston 

Boston  Curb 

Boston 

New  York 

Boston 

Boston 

Boston 

Boston 


41* 
II 
4* 

10J 

*55 

2* 

*90 

32* 

31* 
2 
3i 

4ii 

9i 

22* 

36* 

2i 

4| 

tjl 

35* 


151 

i! 

44* 

;?J 
■I 

105 

*65 

30} 

2} 


II 


62! 
21 

52! 


38} 
23J 
29  j 
25 
J9j 
U 


39J 

6i 
21! 

ti; 
53; 


'8:. 

59] 


tl63 
39! 
151 
1} 


*75 

8! 

t*50 


29! 

2i 
67i 

■A 


11 


Internat.  Nickel New  York 

Internat.  Nickel,  pfd     New  York 


National  Lead New  York 

National  Lead.  pfd...     New  York 
St.  Joseph  Lead New  York 


I6J 


62!  Aug. 

'22,  Q 

$1.00 

24!  Mar. 
53|  Nov. 

2: 

'19 
'20.  Q 

1.00 
1.00 

7}  Oct. 
*8 

17!  Sept. 
62     June 
280     Aug. 
»2     

18.  Q 

'19,  Q 
'22,  Q 
'22,  Q 

0.50 

0.25 
0.50 
5.00 

9    Dec. 
391  Mar. 
26      .... 

'18.  SA 
•21,  Q 

1.00 
0.50 

29J  Sept. 
•25     . 

•20,  Q 

0.37* 

40     Mar. 

'22,  Q 

1.00 

4j  Mar. 
10     Dec. 
•55     Feb. 
2 

•20,  Q 
'19.  A 
19,  SA 

0.25 
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Modern  Development  in 
Portable  Loaders 

By  H.  L.  Goddard 

When  we  consider  the  utilization  of 
the  portable  loader  for  the  economical 
handling  of  sand,  gravel,  crushed  stone, 
coal,  coke,  cinders,  slag  and  other  loose 
materials  from  ground  storage,  it  is 
difficult  to  realize  the  great  strides  in 
engineering  and  development  of  this 
type  of  equipment  that  have  been  ac- 
complished during  a  period  of  only 
twelve  years. 

Not  until  1910  did  the  demand  for 
mechanical  equipment  to  eliminate  hard 


them  to  travel  at  all,  and  hence  could 
not  readily  be  fed  into  the  pile. 

The  self-propelling  device  was  the 
first  important  new  feature  embodied 
in  the  loader  and  enabled  the  machine 
to  be  moved  about  with  greater  ease. 
The  self-propelling  feature  as  first  de- 
signed had  but  one  speed  in  either  di- 
rection. Afterward  two  speeds  were 
provided,  one  to  move  the  machine  from 
place  to  place  and  the  other,  the  slower 
one,  for  feeding  into  the  pile. 

For  the  mounting  of  present-day 
loaders  a  three-point  suspension  is  al- 
most universally  used,  keeping  the 
machine  more  stable  on  rough  and  soft 
ground,  the  latest  and  most  satisfac- 
tory arrangement  being  the  substitu- 
tion of  a  crawler  or  caterpillar  mount- 
ing similar  to  that  used  on  war  tanks, 
but  of  a  lighter  construction  and  with  a 
three-point  support  to  the  frame. 


Portable  loader  for  loose  materials 


labor  in  the  handling  <>f  loose  materials 
become  strong  enough  to  warrant  the 
:  inent  of  a   portable  loading   de- 
vice, and  in  that  year   the   first  bucket 
loader  was  placed  on  the  market  by  the 
Jeffrey  Manufacturing  Co.,  of  Colum- 
Ihio,     Although   an   elevator   on 
wheels  was  about  nil  the  original  loader 
nted,  many  of  then'  fir  t  loaders 
il  giving  sat  .  ice. 

Up  to  t h<-  year  1914  portable  loaders 
uilt      by      mounting     standard 
portable  structural 
m.     and  moved  from  . 
y  hitching  on   behind   I 

■.  oefully  small 
and  guiding  and  controlling  mei 

..I".    Taki  -up  ban 
of  the  elevab  i  ich  with 

the    action    of    the    buck.  I 

i.  k  up  only 
even    li  .    and    nil    i 

semi-packed  material  had 

machines    re- 
cm  ir<  ■  I   idenl  condition-   so  ns  to  enable 


The  buckets  used  on  the  "Tanktred" 
loader,  manufactured  by  the  Jeffrey 
Manufacturing  Co.,  are  of  heavy  mal- 
leable iron  and  are  provided  with  a 
steel  cutting  edge  extending  well 
around  the  ends  of  the  buckets,  which 
protect)  the  buckets  from  wear  and  is 
itself  renewable.    The  whole  bucket  is 

so  designed  that  the  digging  edge  has  a 
cutting  clearance  at  all  points. 

The  whole  fOOl  Of  the  elevator  is  so 
ted  that  the  buckets  are  wider 
than  an;,  other  part,  BO  that  the  whole 
•  afl  be  advanced  sever  a!  feet 
pile  with  nothing  but  the  clean 
I  dge  of  the  buckets  coming  in 
\it  h    the    material,    ai II 

auently  H  will  handle  reasonably  hard  of 
al  even  if  it  will  not  flow, 

Sal  me    of    this 
I  ■  lal  Ively   large    foot 
which,     by     reducing     the     centrifugal 

i  he  bud  sti   to  pick  op 
the  material 

without   kicking  them  away.     A 


flexible  wood  boom  keeps  the  buckets 
digging,  but  will  spring  enough  to  re- 
lease the  buckets  from  overload  strain 
when  they  encounter  a  cave-in  or  such 
an  obstruction  as  a  railroad  tie.  Two 
speeds,  a  traveling  speed  for  moving 
the  machine  from  place  to  place  and  a 
feeding  speed  for  driving  the  machine 
directly  into  the  pile,  give  flexibility. 

A  universal  swivel  spout  applied  to 
the  Jeffrey  loader  enables  the  operator 
to  spot  the  material  in  various  por- 
tions of  the  truck  with  little  change  of 
position  of  either  the  truck  or  the 
loader  and  saves  a  great  deal  of  time 
and  manual  labor  in  spreading  the  load. 
The  truck  may  be  driven  in  front  of 
the  loader  equipped  with  this  device 
and  every  position  of  the  bed  may  be 
filled  without  moving  the  truck,  even 
if  the  loader  in  the  meantime  had  to 
change  position. 

To  increase  the  capacity  of  loading 
machines  by  keeping  the  elevator  at 
work  while  a  full  truck  is  being  pulled 
away  and  an  empty  one  driven  into 
place,  storage  hoppers  have  been  de- 
veloped, so  arranged  as  to  catch  the 
discharge  from  the  buckets  and  pro- 
vided with  a  quick-opening  valve  by 
means  of  which  the  contents  of  the 
hopper  can  be  promptly  discharged  into 
a  truck.  These  hoppers  are  sometimes 
made  with  adjustable  sides,  so  as  to 
correctly  measure  material  for  a 
batch  for  concrete-mixing  machines. 

The  machine  is  equipped  for  either 
gas  or  electric  power. 


Hoisting  a  Seventy-five-Ton 

Locomotive  Aboard 

a  Steamer 

The   dependability   of   the   wire   rope 

sling  for  hoisting  was  recently  demon- 
strated, when  a  seventy-five-ton  loco- 
motive was  safely  hoisted  to  the  deck 
of  a  steamer  at  the  Kddystone  plant  of 
the  Baldwin  Locomotive  Works.  This 
is  the  first  time  a  fully  completed  loco- 
motive has  ever  been  shipped.  Ship- 
ment in  this  manner  was  made  neces- 
sary, owing  to  the  fact  that  the  locomo- 
tive is  to  be  used  to  draw  the  special 
train  of  the  newly  elected  president  of 
the  Argentine  Republic,  during  the  in- 
augural ceremonies,  and  there  was  no 
time  for  reassembling  at  the  port  of 
disembarkation. 

The  locomotive  is  especially  finished 
ami  decorated.  It  is  painted  a  r..\a 
blue,  striped  in  white,  and  on  its  ten. lei 
it  bears  the  coat  of  arms  of  the  Ar- 
gentine Republic.  The  general  finish 
includes  a  large  amount  of  nickel  work, 
and  in  order  not  to  mar  the  locomo- 
tive in  any  way,  the  .John   A     Ro. Ming's 

,  of  Trentoi     !  trucked 

a   grummet    link   special   bridle   sling  to 
accomplish  the  purpo  .      The  slit 
made    from    Roebling    "Blue    Center" 

steel,  and   it   was  equipped   with   • 
ing    thimbles,    which    allowed    I 
distribution  of  load.     In  operation,  the 
sling  was  perfect   in  every  rcsp. 
the   locomotive,    while    resting  therein, 
was  in   perfei  t   alignment  and   balance. 
The  powi  .  fii  i  rane  used  ";  th<   opera- 
tion  was   al  o   e.piippe.l   with    Roebling 
hoisting   rope 
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Discriminating  Among  Mining  Geologists 

MINING  GEOLOGY  is  a  profession  practiced 
under  as  many  theories  and  with  as  wide  a 
range  of  method,  intelligence,  and  skill  as  the 
profession  of  medicine.  When  your  system  puzzles  you, 
when  you  must  seek  the  wise  diagnostician  of  hidden 
bodily  ailments,  you  choose,  according  to  your  lights, 
experience,  or  chance,  between  the  homeopath,  the  osteo- 
path, the  surgeon,  the  patent-medicine  booster,  and  the 
Christian  Scientist.  And  then  may  Providence  be  with 
you !  And  when  you  cannot  understand  the  hidden 
structure  of  your  ore  deposits,  when  your  mine  looks 
sick  and  shows  disquieting  signs  of  "passing  out,"  you 
hie  to  a  geologist  as  a  last  resort.  If  you  are  the  kind 
of  person  to  whom  a  doctor  is  a  doctor,  then  you  are 
the  kind  of  person  to  whom  a  geologist  is  a  geologist ; 
and  your  pathway  in  either  case  is  apt  to  be  devious 
and  beset  with  thorns  and  darkness. 

All  the  learned  professions  have  a  trick  of  resoi-ting 
to  windy  phrases  to  impress  the  uninitiate,  a  trick  em- 
ployed by  those  who  otherwise  would  have  no  tricks 
to  uncover;  and  mining  geology  is  not  dissimilar  to 
medicine  or  the  law  in  this  recourse  of  the  incompetent. 
They  will  fool  the  capitalist,  but  not  the  mine  foreman, 
who  is  from  Missouri  where  geologists  are  concerned, 
and  wants  to  be  shown,  not  lectured.  To  this  prince 
of  critics  the  development  of  a  lost  orebody  which  his 
own  skill  had  failed  to  find  is  worth  a  barrel  of  enlight- 
enment as  to  the  difference  between  rhyolite  and 
andesite;  and  he  will  follow  anyone  who  can  do  this, 
whether  he  hail  from  Harvard  or  the  school  of  practical 
experience. 

The  fact  is,  indeed,  that  the  advance  of  the  science 
has  run  ahead  of  its  general  practical  application. 
Probably  an  exception  should  be  made  to  this  state- 
ment for  petroleum  geology,  which  is  systematically 
pursued,  enthusiastically  discussed,  and  scientifically 
applied  by  a  very  considerable  number  of  highly  com- 
petent geologists,  out  of  hundreds  that  are  not  compe- 
tent. But  petroleum  geology  is  largely  a  matter  of 
stratigraphy  and  structure,  and  is  not  so  complex  and 
difficult  to  apply  properly  as  the  geology  of  the  metal- 
lic ores  in  general.  The  last-named  subdivision  of  the 
science  deals  not  only  with  stratigraphy  and  broad 
structural  features  but  with  the  mystery  and  variety 
of  the  igneous  rocks  and  their  alterations,  with  in- 
numerable forms  of  orebodies,  with  the  widest  range  of 
concentration,  from  solid  metal  to  great  faint  dis- 
seminations that  grade  off  into  unworkable  material — 
hence  from  "ore"  to  "rock"  (so  much  so,  that  in  the 
Lake  Superior  copper  region  the  two  terms  are  con- 
founded) ;  and  finally  with  a  complex  origin,  the  proper 
understanding  of  which  is  quite  necessary  to  a  clear 
diagnosis  of  what  the  mine  under  study  can  be  devel- 
oped into,  and  what  its  limitations  are.  No  physician 
to  sick  mines  can  put  ore  into  the  ground  if  it  isn't 
there  any  more  than  a  doctor  of  medicine  can  prolong 
the  span  of  human  life  past  a  certain  point;  but  each 


can  find  out  and  utilize  every  possible  resource,  and 
work  with  a  close  understanding  of  nature  and  in 
harmony  with  that  understanding.  And  for  the  mine 
specialist,  who  deals  with  inorganic  nature,  the  problem 
is  intrinsically  easier  than  that  of  the  tinker  of  the 
human  body,  who  deals  with  inorganic  chemistry  and 
the  unsolved  psychological  factor;  and  geological  science 
has  now  actually  developed  so  that  this  patent  natural 
advantage  can  be  availed  of  in  mining. 

If  you  are  a  mine  owner  or  mine  operator,  and  are 
not  getting  this  type  of  geological  service,  it  is  in- 
cumbent on  you  to  do  what  you  would  in  case  of  un- 
satisfactory treatment  of  your  liver  or  stomach — 
change  your  geologist  for  a  better  one,  or  at  least  check 
up  by  consulting  a  specialist,  or  even  comparing  one 
specialist  against  another,  till  in  your  own  judgment 
you  have  the  best  opinion  that  the  state  of  the  science 
admits.  If  you  have  a  good  mine  it  will  pay  you  to 
go  to  all  this  trouble  and  expense  to  save  and  prolong 
its  life;  if  you  are  sure  your  prospect  is  only  a  stray 
cat,  not  far  removed  in  breed  from  a  wildcat,  you  can 
let  anybody  prescribe  for  it — and  then  use  your  own 
judgment.  

Phthisis  on  the  Rand 

AMONG  the  many  things  that  have  been  done  well 
l\  on  the  Rand  have  been  the  efforts  to  lessen  the 
■L  \~  ravages  of  phthisis  among  the  miners  in  the  gold 
mines,  and  the  system  whereby  the  victims  of  the  dis- 
ease or  their  families  are  compensated.  In  1919  a  com- 
pensation fund  was  established,  and  under  it  a  liability 
estimated  at  £3,000,000  was  created,  besides  starting 
three  farm  settlements  for  those  afflicted  with  phthisis, 
which  in  the  South  African  mines  takes  the  form  of 
silicosis,  which  may  be  described  as  the  injury  done  to 
the  tissue  of  the  lungs  by  the  siliceous  dust  made  in 
breaking  ore  and  rock  in  the  mines  and  mills. 

For  the  first  two  years  after  the  passage  of  the  Com- 
pensation Act  the  mining  companies  contributed  £200,- 
000  quarterly,  but  after  Aug.  1,  1921,  the  amount  was 
decreased  to  £150,000  per  quarter,  only  to  be  raised 
again  forthwith  to  £200,000— that  is,  £800,000  per  an- 
num. It  is  estimated  now  that  owing  to  the  increasing 
proportion  of  those  afflicted  as  compared  with  those 
dropping  out  of  the  list  of  beneficiaries,  and  the  number 
of  those  passing  from  the  primary  to  the  secondary 
stage  of  the  disease,  the  mining  companies  face  a  lia- 
bility capitalized  at  £14,000,000.  If  one  mine  cannot 
pay  its  levy,  it  is  distributed  among  the  other  mines. 
The  miners  used  to  pay  2J  per  cent  of  their  earnings 
to  the  fund,  but  that  has  ceased.  In  future  the  liability 
of  each  mine  will  be  assessed  each  year,  and  the  com- 
pany owning  the  mine  will  be  debited  with  the  amount. 

In  1913  the  ravages  of  phthisis  on  the  Rand  were  the 
subject  of  earnest  discussion  because  it  became  known 
then  that  not  only  the  miners  but  the  managers  and 
engineers  had  been  ruined  in  health  by  the  disease.  The 
report  of  the  Miners'  Phthisis  Board  for  the  half-y»ar 
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ending  Jan.  31,  1913,  made  this  distressful  statement: 
"A  miner  with  nine  and  one-half  years"  underground 
service,  whose  expectation  of  life  under  normal  circum- 
stances should  be  twenty-six  years,  has  one  and  one-half 
yean  to  live;  with  four  and  one-half  years  underground, 
normal  life  expectation  twenty-seven  years,  has  three 
and  one-eighth  years  to  live;  with  three  years  under- 
ground, normal  expectation  thirty-one  years,  has  three 
and  one-half  years  to  live."  This  appalling  decrease  in 
the  underground  miner's  expectation  of  life  was  a  shock 
to  the  mining  community  and  stimulated  an  earnest 
effort  to  use  such  methods  of  drilling,  with  water  sprays, 
as  would  diminish  the  quantity  of  dust  in  the  mines. 
Those  efforts  were  successful  in  large  part,  but  they  did 
not  suffice  to  eradicate  the  evil,  as  is  now  evident. 

The  disease,  of  course,  exists  among  miners  in  this 
country,  in  places  where  drilling  is  done  in  siliceous 
rock  yielding  minute  and  sharp  particles  of  quartz,  but 
fortunately  it  is  rarely  that  any  one  of  our  mines  pre- 
sents conditions  identical  with  those  obtaining  on  the 
Rand,  where  the  ore  is  a  conglomerate  of  quartzose 
pebbles  between  sandstone  walls. 


A  North  Carolina  "Gold"  Mine 

ONE  OF  THE  OLDEST  gold-mining  states  in  the 
Union  is  North  Carolina ;  and  for  a  long  time 
numerous  producers  shipped  bullion  regularly  to 
the  U.  S.  Assay  office  at  Charlotte.  Of  late  years,  how- 
ever, few  of  the  many  attempts  at  mining  gold  have 
been  successful,  although  the  precious  metal  is  scatteied 
over  the  entire  Piedmont  section  of  the  state.  It  is 
possible  to  pan  a  few  colors  from  a  large  proportion  of 
the  small  streams  or  "branches"  in  this  region.  Some 
years  ago  a  number  of  large  exploration  companies  sent 
engineers  into  North  Carolina  with  the  hope  of  finding 
an  area  which  was  of  sufficient  size,  and  in  which  the 
gold  content  was  sufficiently  high,  to  warrant  a  large 
placer  enterprise  to  be  worked  by  dredging  or  by 
hydraulicking.  Although  they  found  plenty  of  gold,  they 
did  not  find  enough  of  it  in  any  one  place  to  justify  the 
attempt  to  exploit  it. 

But  this  is  not  to  say  that  there  are  no  successful 
"gold"  mines  in  North  Carolina  today.  We  have  in 
mind  a  group  of  placer  mines  which  are  not  only  in 
steady  operation,  but  which  are  netting  their  owners  a 
tidy  profit  every  day  and  every  month.  Local  gossip 
has  it  that  the  principal  owner,  C.  J.  Harris,  has  made 
ral  million  in  the  last  few  years;  even  discounting 
the  exuberance  of  public  imagination,  it  is  safe  to  say 
that  Mr.  Harris  has  made  a  lot  of  money.  One  of  the 
mint-?-,  which  is  typical  of  all  of  them,  is  at  Spruce  Pine, 
a  "one  up  one  down  local  train  a  day"  station  on  the 
C.  C.  &  O.  railroad,  noted  principally  for  its  feldspar 
and  mica  mines.  The  Hani-  placer  mine  is  in  a  large 
of  remarkably  clean  white  decomposed  granite 
from  60  to  125  ft.  thick,  covered  by  an  overburden  <>f 
from  «'.  to  L6  ft.  of  wiL  Two  yawning  pits,  covering 
perhaps  six  acres,  have  alreadj  been  excavated,  but 
auger  drilling  has  proved  the  deposit  to  be  adequate 
for  many  years'  operations  on  the  present  scale. 

Actual  mining  is  done  by  B   force  of  two  men,  work- 
ing with  a  high-prcs  When   necessary 

they  sluice  to  the  ' and-bucket  elevator  by 

means  of  which  the  ore  is  lifted  high  enough  10  run  to 
the  treatment  plant  by  gravity.  Formerly  the  material 
from  the  bottom  of  the  pit  v  dry  Into  buckets, 
hoisted,    and    ti  •  The    substitutii f    the 


bucket  elevator  made  it  possible  to  do  all  the  mining  bv 
hydrr.ulic  methods  and  made  a  big  cut  in  the  cost  of 
production.  A  large  part  of  the  upper  part  of  the  bed 
can  of  course  be  washed  directly  into  the  sluiceway. 
This  launder  leads  to  the  treatment  plant-  -a  simple 
affair  that  almost  runs  itself.  A  sand  wheel  with  bent 
sheet-iron  blades  takes  out  most  of  the  coarst  sand,  and 
the  remainder  settles  in  a  series  of  long,  gently  sloping 
launders.  The  rather  monotonous  but  leisurely  task  of 
shoveling  the  settled  sand  out  of  these  launders  falls  to 
a  couple  of  typical  North  Carolineans.  who  seem  not  to 
fret  because  their  job  is  not  fraught  with  excitement. 
Next,  the  mica  is  removed  from  the  pulp  by  means  of 
100-mesh  copper  screens  which  catch  the  flaky  particles. 
A  woman  "dresses"  the  screens  in  succession  by  means 
of  a  short  piece  of  rubber  belt  attached  to  a  handle  to 
form  a  hoe.  After  the  mica,  a  profitable  byproduct,  is 
removed,  the  screened  material  flows  to  a  settling  tank, 
where  part  of  the  clear  water  is  removed  by  decanta- 
tion;  the  sludge  is  filtered  in  leaf  presses;  the  cake  is 
dried  in  shallow  bins  fitted  with  steam  coils,  and  the 
resulting  china  clay,  a  beautiful  white,  is  shipped  to 
the  pottery  plants  at  $18  per  ton  or  thereabouts. 

The  reader  has  doubtless  perceived  ere  this  the  rea- 
son for  the  quotation  marks  around  "gold."  It  was  by 
way  of  apology  for  a  bit  of  harmless  chicanery,  for 
kaolin  or  china  clay  is  the  real  object  of  the  enterprise. 
The  mine,  however,  is  a  placer,  and  we  venture  to  say 
that  it  has  put  more  gold  into  the  pockets  of  its  owners 
than  any  gold  mine  whose  record  adorns  the  pages  of 
North  Carolina's  mining  history. 

They  are  learning  down  South  that  there  is  good  profit 
in  exploiting  the  deposits  of  non-metallic  minerals  of 
divers  kinds  that  are  found  almost  everywhere.  They 
are  prospecting  for  new  deposits ;  they  are  developing 
them  more  systematically:  and  they  are  adopting — even 
if  slowly — more  efficient  methods  of  mining  and  milling. 
Gold  mining  is  exceedingly  romantic  even  in  North 
Carolina,  but  many  other  kinds  of  mining  are  a  gTeat 
deal  more  certain  and  in  the  end  far  more  profitable. 


Tolerance  and  the  Turk 

MINING  MEN  are  constantly  looking  hopefully 
to  the  Near  East  as  a  possible  field  for  enter- 
prise, whether  for  oil  or  metals.  Recent  events 
have  put  the  Turk  suddenly  and  firmly  in  mastery  in 
Asia  Minor,  and  made  Turkey  from  an  outcast  nation 
to  a  power.  What  sort  of  people  are  these  Turks?  The 
common  or  bromidic  answer  is  obvious — effete,  cruel — 
the  Terrible  Turk,  the  Unspeakable  Turk.  Certain 
words  in  our  vocabularies  are  all  but  reserved  for  the 
Turks,  as  masstu-ns,  atrocities.  (True,  we  did  hear  of 
German  atrocities  during  the  war,  but  the  Turk  has  the 
prior  right.)  Also,  fanatic,  zealot.  The  Greek  army 
which  attacked  the  Turks  in  Asia  Minor  was  "patriotic." 
The  Turkish  army  which  drove  them  back  was,  accord- 
ing to  our  newspapers,  "fanatical,"  inspired  by  "zeal- 
ot ry." 

The  Turks  have  the  same  fanatical  desire  to  get 
back  to  Constantinople  that  the  Frenchman  would  have 
io  g.t  back  to  Paris  if  driven  from  there  by  the  Eng- 
lish; the  same  zealot  ry  that  the  English  would  have  to 
gel  l>ack  to  London  if  the  Germans  had  driven  theni  to 
the  highlands  of  Scotland,  or  the  Americans  if  driven 
out  of  Washington  into  the  Appalachians  and  beyond. 
Constantinople  has  been  the  Turkish  capital  since  1453. 

Recently  it  was  remark-. I  in  conversation  by  one  who 
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knew  the  situation  somewhat  that  the  other  motley 
races  of  the  Near  East  had  their  drawbacks  as  well  as 
the  Turk.  "Do  the  other  races  kill  people  because  of 
difference  of  religion?"  was  the  challenging  reply.  It 
is  true  that  we  have  had  one  continuous  story  of  Ar- 
menian massacres.  If  each  Armenian  of  the  little  nation 
had  ninety  lives,  the  reports  tabulated  would  show  that 
the  sum  was  insufficient  to  account  for  the  toll  of  mas- 
sacres; and  still  there  are  living  Armenians,  very  much 
in  evidence.  And  the  common  or  bromidic  statement  is 
that  the  Armenians  have  been  thus  repeatedly  extermi- 
nated because  they  had  a  different  religious  belief. 

Consider  a  little.  In  Constantinople,  for  example, 
there  has  always  been  a  very  large  Christian  percentage 
of  the  population — Greeks,  Armenians,  and  the  like;  and 
a  large  Jewish  population.  The  same  was  true  of  all 
eities  of  the  old  Turkish  Empire.  Since  1453,  when  the 
Turks  took  Constantinople,  what  a  vast  deal  of  leisure 
have  they  had  to  exterminate  systematically!  Yet  in 
the  reign  of  Abdul  Hamid,  called  by  Gladstone  "Abdul 
the  Damned,"  during  one  typical  year  of  which  we  have 
personal  knowledge,  two  members  of  the  Sultan's  Cab- 
inet were  Christians — one  Greek  and  one  Armenian ; 
and  the  Turkish  Ambassador  to  England  was  a  Chris- 
tian— a  Greek.  This  only  for  example,  not  statistically 
stated.  The  fact  is  that  the  Turkish  conqueror  of  Con- 
stantinople granted  immediately  to  the  conquered  Greek 
Christians  religious  freedom  and  protection,  and  those 
promises  have  been  maintained  for  five  hundred  years. 
During  those  five  hundred  years  the  religious  intoler- 
ance and  cruelty  of  one  Christian  against  another — 
especially  of  Protestant  against  Catholic  and  the  re- 
verse, since  the  Reformation — is  almost  too  horrible  to 
read — in  Spain,  in  England,  and  in  France.  An  im- 
partial judge  will  pronounce  the  record  of  Turkey  for 
religious  tolerance  for  that  five  hundred  years  perhaps 
the  highest  in  Europe;  not  at  all  good,  of  course,  but 
probably  relatively  the  least  bad. 

The  Jews  differ  in  religion  from  the  Turks  more 
than  do  the  Christians.  Why  have  they  not  been  "mas- 
sacred" by  the  "fanatical  Moslems"?  The  Christian 
nations — Russia  recently,  a  little  further  back  Rumania, 
and  so  on — deemed  massacre  a  philosophical  and  reli- 
gious argument;  but  the  records  concerning  Turkey  are 
silent  on  that  point.  The  fact  is  that  at  many  periods 
Jews  have  sought  refuge  in  Turkey  when  persecuted  by 
the  Christian  countries  of  Europe.  In  Spain,  for  ex- 
ample, the  Jews  flourished  under  Mohammedan  rule, 
from  the  eighth  century  to  the  latter  part  of  the 
fifteenth;  but  the  Christian  conquerors  of  Spain  drove 
out  the  Jews,  largely  to  seek  refuge  in  Turkey,  where 
their  descendants  still  speak  a  Spanish  patois.  As  the 
Encyclopedia  Britannica  remarks,  "The  medieval  Jews, 
on  the  whole,  lived  under  the  Crescent  a  fuller  and 
freer  life  than  was  possible  to  them  under  the  Cross." 
And  even  in  the  reign  of  Abdul  Hamid,  when  the  Jews 
were  being  persecuted  in  Rumania,  that  much-execrated 
monarch  welcomed  Jewish  refugees  from  Rumania,  and 
gave  them  land  to  till  and  temporary  remission  of  taxes. 

The  latest  Turkish  atrocity  is  Smyrna.  The  stories 
and  statistics  which  have  come  out  of  the  burning  of 
Smyrna  are  sufficiently  blood-curdling;  but  they  bear 
evidence  of  being  wild  tales.  An  American,  the  special 
representative  of  the  Near  East  Relief  in  Smyrna,  has 
cabled  the  New  York  Times:" 

"I  hear,  and  firmly  believe,  many  stories  of  Greek 
atrocities,  and  I  have  abundant  evidence  that  the  Greek 
army  distributed   enormous   quantities   of   ammunition 


among  the  civilians  in  Smyrna  and  encouraged  and  or- 
ganized sniping  and  bombing. 

"I  again  urge  Americans  to  believe  that  there  is  a 
divided  responsibility  for  this  terrible  situation,  and 
ask  them  to  render  succor  in  great  quantity,  not  for  any 
nationals  or  creeds,  but  in  the  endeavor  to  relieve  the 
terrible  suffering  of  helpless  children." 

Anyone  who  can  become  enthusiastic  about  any  nation 
of  the  Near  East  is  an  exaggerated  optimist,  but  in 
balancing  lights  and  shadows,  let  us  be  intelligent  and 
fair.  By  justice  and  truth  and  tolerance — thus  the 
world  shall  progress. 


Controlled  Ventilation  and  Mine  Fires 

WHEN  THE  VENTILATION  of  a  mine  is 
natural,  the  occurrence  of  a  fire  in  the  upcast 
merely  accelerates  the  ventilating  current  in  the 
same  direction.  If  it  occurs  in  the  downcast  there  is  a 
tendency  to  reverse  the  direction  of  the  downcast  air 
current.  If  the  ventilating  head  is  too  pronounced,  the 
downcast  air  current  will  not  be  reversed  and  the 
gaseous  products  of  the  fire  will  be  drawn  downward. 
There  is  much  uncertainty  as  to  what  will  result  under 
natural  ventilation  conditions  where  a  fire  occurs  within 
the  mine  away  from  either  inlet  or  outlet.  The  natural 
tendency  is  for  the  heated  gases  to  arise  wherever  pos- 
sible, as  through  connecting  raises  and  stopes,  and  to 
follow  the  outgoing  air  current.  However,  the  volume 
of  heated  gases  may  be  such  that  less  resistance  is  en- 
countered through  the  inlet  passage,  the  result  being  a 
reversal  of  the  air  current.  As  a  consequence  of  this 
uncertainty,  there  has  arisen  in  metal-mining  practice 
a  reluctance  to  do  anything  that  would  change  the 
direction  of  the  air  currents  after  a  fire  has  started. 

Under  controlled  ventilation,  the  conditions  are  quite 
different.  In  practically  all  cases  the  established  direc- 
tion of  the  ventilation  determines  the  spread  of  the 
gases,  for  whereas  a  fire  burns  slowly  against  the 
ventilating  current,  it  spreads  and  burns  rapidly  in  the 
direction  of  the  ventilating  current.  In  mining  practice 
there  has  arisen  a  tradition  that  has  been  formulated 
into  a  dictum  "never  reverse  the  ventilating  current." 
By  a  little  thought  the  absurdity  of  holding  tenaciously 
to  this  dictum  becomes  apparent.  If  the  fire  occurs  on 
the  outlet  leg  of  the  ventilating  system,  the  workings 
between  the  fire  and  the  outlet  become  filled  with  the 
gases  produced  by  the  combustion;  that  area  becomes 
the  dangerous  zone.  Clearly,  to  reverse  the  direction  of 
the  air  current  under  such  conditions  would  spread  the 
gases  in  the  opposite  direction  all  the  way  from  the 
fire  to  the  outlet.  On  the  other  hand,  if  the  fire 
occurs  on  the  inlet  side  of  the  ventilating  system,  the 
danger  zone  extends  to  the  outlet  of  the  mine.  By  the 
prompt  stoppage  of  the  fan  there  is  a  decided  prob- 
ability that  the  heated  gases  will  arise  and  escape 
through  the  inlet.  By  the  prompt  reversal  of  the  fan, 
reversing  the  air  current,  the  same  conditions  would 
be  set  up,  only  in  greater  degree.  Thus,  this  is  a 
specific  case  where  the  fan  should  be  stopped  at  least, 
or,  better,  it  should  be  reversed.  If  the  fire  occurs  in 
the  heart  of  the  mine  (assuming  controlled  ventilation), 
the  half  of  the  mine  between  the  fire  and  the  upcast 
(outlet)  would  be  filled  with  gas  and  the  other  half  safe. 
What  should  be  done  in  the  event  of  a  fire?  One  im- 
portant controlling  factor  is  the  location  of  the  fire  in 
the  mine.  The  right  procedure  then  must  result  from 
a  prompt  and  intelligent  analysis  of  the  situation. 
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The  Argonaut  Disaster 


By  T.  A.  Rickard 


MY  ANTICIPATIONS  unfortunately  proved  cor- 
rect :  not  one  of  the  47  men  trapped  by  the  fire 
in  the  Argonaut  mine  lived  longer  than  four 
hours.  Of  two  short  messages  left  by  them,  one  indi- 
cated that  they  died  at  about  4  A.M.  The  fire  started 
soon  after  midnight.  Apparently  they  tried  to  escape 
by  climbing  the  ladders  in  the  raises  leading  from  the 
bottom  levels  and  reached  the  4350-ft.  level,  when  they 
realized  that  the  exit  through  the  Muldoon  shaft  was 
closed  to  them  by  the  smoke  and  gas  that  was  being 
drawn  by  the  fan.  So  they  made  a  despairing  stand 
against  death  and  barricaded  themselves  in  a  cross-cut. 
south  of  the  4350-ft.  station.  The  barricade  proved  in- 
sufficient ;  the  deadly  gas  entered ;  the  men  died  quickly, 
and  probably  painlessly,  falling  on  each  other  in  heaps. 
Already  a  move  is  being  made  to  learn  something  from 
the  disaster  that  will  serve  to  prevent  the  recurrence 
of  another  of  the  same  kind.  Mr.  H.  Foster  Bain. 
Director  of  the  U.  S.  Bureau  of  Mines,  has  telegraphed 
stating  that  in  his  opinion  "the  safety  codes  now  pre- 
scribed by  law  are  inadequate  in  not  requiring  for  deep 
metal  mines  that  there  should  be  hoisting  equipment  to 
more  than  one  exit,  mechanical  control  and  proper  split- 
ting of  air  currents,  and  provision  for  their  reversal  in 
emergencies".  At  the  Argonaut  the  draft  could  have 
been  reversed  without  reversing  the  fan  itself — it  had 
only  to  be  stopped,  by  pressing  a  button.  Then  the  heat 
of  the  fire  in  the  main  shaft  would  have  caused  the  air 
to  ascend  in  that  shaft,  and  thereby  would  have  drawn 
fresh  air  through  the  Muldoon  shaft. 

Mr.  Bain  refers  to  the  hoisting  equipment.  The 
Muldoon  shaft,  the  secondary  exit  of  the  Argonaut  mine, 
was  equipped  with  a  hoist  that  operated  only  down  to 
800  feet.  The  remainder  of  this  exit,  consisting  of  a 
series  of  linked  raises,  drifts,  and  cross-cuts,  was  pro- 
vided only  with  ladders,  probably  not  in  the  best  of 
repair  in  places.  To  ask  men  to  climb  5000  feet  of  lad- 
ders through  tortuous  workings  is  unreasonable.  Even 
a  strong  and  active  man  could  not  have  climbed  from 
the  4800-ft.  level  to  the  surface,  through  the  Muldoon, 
in  less  than  six  or  seven  hours,  always  supposing  that 
the  ladders  were  in  good  condition — a  supposition  open 
to  doubt  Mr.  Will  J.  French,  chairman  of  the  Indus- 
trial Accident  Commission  of  California,  has  stated  pub- 
licly: "The  safety  orders  require  a  second  means  of 
egress  starting  500  feet  from  the  bottom  of  the  mine. 
The  Argonaut  second  exit  started  150  feet  from  the  bot- 
tom. The  Muldoon  shaft  constitutes  the  second  exit. 
It  runs  down  to  the  2400-ft.  level  From  there  down 
to  the  4650  level  are  connecting  manways  separate  from 
the  main  shaft,  fully  complying  with  the  legal  require- 
ments". Perhaps  they  do;  bul  they  do  not  comply  with 
the  requirements  of  experience  in  mining.  The  Mul- 
ls sunk  on  the  vein  to  800  feet,  then  comes  a  cross- 
•  200  feet,  below  that  a  win,,  of  1300  feet  to  the 
ft  leveL  Yes,  it  "runs  down  to  the  2400-ft.  level" 
if  one  0  fussy  in  the  use  of  words,  but  it  is  not 

a  continuous  shaft;  it  is  a  series  of  linked  workings, 
without  a  hoi.  4  after  the  first  800  feet,  and  entirely  in- 
adequ  m^ins  of  e  ■<■■■■  ttOffl 

of  a  mine  nearly  a  mile  deep.     Bel  lOO-ft,  level 

the  secondary  exit  becomes  a  winze  to  the  ?.3Qo  and  then 
another  w  100;  bdow  that  a  further  series  of 


winzes  and  raises,  joined  by  the  levels,  connects  with 
the  bottom  levels,  where  the  men  were  working  on 
August  27. 

The  Kennedy  mine  is  not  much  better  equipped  in 
this  regard;  it  also  has  a  secondary  exit  that  consists 
of  a  shaft  that  goes  down  only  a  small  part  of  the  way 
and  is  linked  with  a  series  of  raises  connecting  the  lower 
levels.  Indeed,  the  obvious  method  of  safeguarding  the 
men  in  the  lower  workings  of  both  mines  is  to  connect 
the  lower  levels  of  the  two  mines,  and  thereby  enable 
the  two  main  shafts  to  be  used  in  common  as  a  means 
of  egress  in  times  of  trouble.  Unfortunately  the  two 
companies  have  been  at  loggerheads  for  many  years, 
therefore  there  was  no  inter-communication  along  the 
lower  workings,  so  that  in  case  of  fire  in  either  mine 
the  men  in  them  had  to  seek  escape  by  means  of  the 
difficult  line  of  ladder-ways.  Obviously,  the  Mining 
Engineer  for  the  Industrial  Accident  Commission  should 
have  insisted  upon  the  maintenance  of  communication 
between  the  two  shafts.  Unnecessary  trespass  from 
one  mine  into  the  other  could  have  been  checked  by  a 
bulkhead  or  door  sufficient  for  the  purpose,  but  one  that 
could  be  broken  or  removed  at  a  time  of  peril.  The  last 
official  inspection  of  the  Argonaut  was  made  on  April 
9,  1922,  by  the  Mining  Engineer  of  the  Industrial  Acci- 
dent Commission.  He.  says  Mr.  French,  "found  the 
general  safety  conditions  to  be  good".  This  sounds 
satirical,  but  it  is  not  meant  to  be  so.  Apart  from 
humane  considerations,  it  would  be  evident  to  any  min- 
ing engineer  of  experience  that  the  two  companies  own- 
ing the  Argonaut  and  the  Kennedy  mines  could  operate 
more  economically  as  a  unit,  instead  of  exploiting  a 
small  extent  of  orebearing  ground  by  means  of  separate 
workings  that  have  reached  a  depth  that  is  out  of  pro- 
portion to  the  length  of  their  stopes.  I  have  no  doubt 
whatever  now  that  the  logic  of  circumstances  will  com- 
pel a  consolidation  of  the  two  properties.  When  this 
is  done  the  two  shafts  will  be  connected  and  good  venti- 
lation will  be  established  by  the  circulation  of  air  from 
one  shaft  to  the  other.  My  opinion  is  that  the  Mining 
Engineer  or  the  Safety  Engineer,  representing  the  State 
authority,  could  have  insisted  on  this  step  long  ago,  and 
certainly  after  the  fire  of  1919,  which  proved  so  disas- 
trous to  both  mines  and  so  dangerous  to  the  men  work- 
ing in  them.  Even  in  Mexico  such  inter-communication 
is  compulsory  under  the  law.  No  regulations  can  cover 
every  contingency  and  no  law  will  apply  equally  to  the 
varied  conditions  existing  in  different  mines;  what  is 
needed  is  not  more  legislation  but  more  authority — 
particularly  moral  authority.  That  will  be  brought  to 
bear  on  each  problem  if  the  right  kind  of  man  is  chosen 
to  enforce  the  regulations,  and  if  he  is  backed  by  the 
enlightened  public  opinion  of  the  mining  community. 
It  would  prove  an  inexpensive  precaution  in  behalf  of 
those  that  go  down  the  mine  in  skips  and  see  the  won- 
dera  of  the  deep  if  a  salary  large  enough  to  be  honor- 
able  weic  paid  to  such  an  inspector,  an. I.  needless  to  say, 
the  wise  enforcement  of  the  regulations  would  prove  a 
factor  of  economy  in  the  long  run  even  to  the  mining 
companies,  localise  om  ich  as  that  at  the  Ar- 

gonaut represents  a  staggering  blow  to  the  finances  of 
any  enterprise.  Safety  pr..  .nit  ions  are  not  only  humane 
but  economical  in  the  long  run. 
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The  Prospector  Protests  Again 

The  Editor: 

Sir — Discussion  of  mining  problems  is  great  stuff, 
especially  for  prospectors.  Some  of  them  are  great  men, 
some  are  very  poor  ones,  and  others  would  be  rich  if 
they  could  turn  their  knowledge  into  money.  The  same 
applies  to  engineers  and  mining  experts. 

I  have  been  reading  the  last  two  items  of  what  Mr. 
Winchell  said  about  the  prospector,  and  naturally  as  a 
prospector  I  should  have  quite  a  disliking  for  this  gen- 
tleman :  but  no,  I  only  feel  sorry  for  him,  as  Mr.  Michael 
Merrick  states  in  his  article  in  the  July  29  issue. 
New  discoveries  are  made  on  ground  on  which  great  men 
have  stood  with  both  feet,  worked  their  brains  to  their 
full  capacity,  and  still  did  not  see  the  $2,000,000  lying 
under  them,  only  waiting  to  be  found  and  developed. 
In  general  Mr.  Winchell's  statement  does  not  add  much 
to  modern  knowledge  and  the  present  mining  man  will 
only  pass  him  up,  and  others  like  him. 

What  does  he  mean  by  exploration  people  having 
raked  the  country  for  mines  and  not  been  able  to  find  a 
single  one?  Are  they  looking  for  mines  with  a  Govern- 
ment guarantee  of  profit?  If  so  they  had  better  try  to 
buy  the  United  States  Government  mint. 

To  my  opinion,  mining  today  if  properly  handled  is 
the  most  interesting  work  on  the  globe,  and  finding  a 
mine  is  the  most  cruelsome  punishment  that  ever  could 
be  measured  out  to  a  human  being  called  a  prospector. 
Still  he  never  lets  out  a  whine — never  tells  his  story  to 
the  world  and  asks  for  sympathy,  but  keeps  on  trying 
to  find  mines,  even  if  he  gets  nothing  out  of  them. 

Some  time  ago  a  fellow  came  into  a  camp  from  the 
hills  to  look  for  a  job,  when  a  fellow  asked  him,  "Why 
do  you  fellows  look  around  the  best  part  of  the  summer, 
prospecting?"  and  the  only  answer  he  got  was  "For  you 
fellows  to  get  work."  Another  prospector  answered  a 
question  of  an  engineer  and  expert  as  to  whether  he  ever 
found  a  real  mine,  with  a  quite  well-placed  answer,  "If 
I  could  look  through  mountains  I  would  have  found 
more  than  one." 

So  better  not  condemn  the  poor  old  prospector  even  if 
he  doesn't  find  a  mine  every  day. 

Wasilla,  Alaska.  Paul  Henry  Hansen. 


The  Delinquent  Engineer 
The  Editor: 

Sir — In  your  issue  of  Aug.  19  under  the  heading 
"Discussion"  I  have  noted  the  letter  of  F.  M.  Wich- 
man  and  fully  indorse  his  opinion. 

But  there  is  more  to  be  said.  I  personally  know  of  a 
case  in  which  a  high-priced  engineer  was  sent  by  one 
of  the  big  steel  companies  to  examine  and  report  on  an 
iron-ore  deposit.  He  carried  out  his  journey  to  the  dis- 
trict, and,  following  the  crude  mountain  trails  on  horse- 
back, got  uphill  to  about  1,500  ft.  altitude,  when  he 
turned  back,  considering  the  trail  too  bad  for  transit, 


and  condemned  the  district  and  deposit  without  seeing 
it.  Personally,  I  have  been  over  the  trail,  also  on  horse- 
back, from  the  first  2,000  ft.  altitude  to  about  4,000  ft., 
and  did  not  consider  the  trail  any  worse  than  others 
I  have  traveled  in  other  countries. 

A  rough  trail  in  a  desert  part  of  the  country  will  soon 
give  way  to  good  roads  when  the  district  is  opened  up. 

Another  failure  of  engineers  coming  to  a  new  country 
is  that  they  do  not  seek  assistance  from  the  archives 
of  the  nearest  mining  office  or  from  local  engineers  who 
have  worked  and  studied  the  grounds  for  many  years. 
They  fight  shy  of  even  letting  it  be  known  that  they 
come  for  some  specific  purpose,  and  in  several  cases 
they  have  pledged  the  guides  not  to  disclose  their 
identity. 

I  have  watched  several  of  them  in  the  field  (unknown 
to  them)  and  found  that  everything  except  the  forma- 
tion of  the  country  interested  them,  and  saw  that  they 
had  not  the  slightest  idea  of  how  to  set  about  to  do 
justice  to  the  task  intrusted  to  them.  They  come  for 
a  day,  sometimes  for  a  few  days,  and  go  without  leaving 
any  trace  behind  them.  They  come  and  see,  but  not  to 
study  any  particular  ground  which  would  occupy  the 
attention  of  a  conscientious  engineer,  who  knows  the 
country  and  its  formation,  and  has  spent  sometimes 
weeks,  sometimes  months  of  hard  work  to  arrive  at  a 
final  decision.  J.  F.  Carlos  Abelspies. 

Santiago  de  Cuba. 


Power  Economy  of  Electrothermic 
Distillation  of  Zinc  in  Doubt 
The  Editor: 

Sir — Dr.  Fulton's  paper  on  "Electrothermic  Dry  Dis- 
tillation of  Zinc  Ores"  in  your  issue  of  July  1  is  read 
here  with  great  interest.  The  claimed  high  recovery  of 
zinc  on  all  types  of  ores — 94  to  96  per  cent — with  a  low 
power  consumption  of  1,400  kw.-hr.  per  ton  of  ore,  has 
received  especial  attention.  But  in  respect  'to  the 
amount  of  spelter  cast  and  to  the  power  consumed  per 
ton  of  spelter,  some  questions  have  been  raised. 

Dr.  Fulton  states  that  "no  blue  powder  is  formed," 
and  "in  this  process  the  metallurgical  conditions  of  the 
retort  process  are  retained."  Now,  the  conditions  of 
the  retort  process  are  that  a  very  considerable  amount 
of  blue  powder  is  formed — i.e.,  blue  powder  coming 
from  skimmings,  retort  samplings,  condenser  scrapings, 
and  condenser  chips.  According  to  a  recent  article  by 
W.  R.  Ingalls  ( issued  in  the  April  number  of  Mining 
and  Metallurgy)  the  amount  of  this  blue  powder  is  about 
35  to  50  per  cent  of  the  ore ;  or  about  30  per  cent  of  the 
spelter  product  of  a  furnace  is  derived  from  blue 
powder.  In  an  eariler  article  by  Dr.  Fulton  (Chem. 
&  Met.  Eng.,  Jan.  21,  1920),  he  estimates  the  recovery 
of  cast  spelter  by  electrothermic  dry  distillation  at  60 
per  cent.  From  another  statement  in  that  article 
CTable  2)  the  recovery  of  tapped  spelter  is  determined 
as  42.7  per  cent.     These  figures  indicate  that  the  re- 
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covery  of  94  to  96  per  cent  indicates  only  the  total  re- 
covery- of  spelter  and  byproducts  together,  the  actual 
recovery  of  spelter — that  is,  commercial  slabs — being 
only  60  per  cent,  or,  when  reaching  the  retort  conditions, 
it  may  increase  to  70  per  cent.  The  byproducts  formed 
have  to  be  re-treated.  Whether  this  is  done  by  mixing 
them  into  the  ore  charge  or  by  treatment  in  a  separate 
furnace,  the  powder  is  subjected  to  loss  in  distillation 
a  second  time,  which  may  make  an  over-all  recovery  of 
94  to  96  per  cent  questionable. 

When  comparing  the  different  electrochemical  proe- 
.  the  power  consumption  should  be  based  upon 
cast  spelter  instead  of  zinc  content  of  the  ore.  The 
electrolytic  process  requires  3,000  to  3,300  kw.-hr.  per 
ton  of  produced  cathode  zinc.  When  melted  and  cast 
into  ingots  about  4  per  cent  of  the  zinc  is  formed  into 
dross.  In  addition  hereto  about  1  per  cent  of  the  zinc 
is  converted  into  zinc  dust  for  the  purification  process 
i  straight  zinc  ore  or  zinc-lead  ore  supposed),  thus 
making  the  electrolytic  power  consumption  3,250  to 
3,500  kw.-hr.  per  ton  of  slab  zinc.  The  actual  power 
consumption  by  the  electrothermic  dry  distillation 
process,  assuming  60  to  70  per  cent  recovered  as  cast 
spelter,  should  be  3,300  to  3,900  kw.-hr.  per  ton  of  zinc 
— i.e.,  the  distillation  process  requires  more  power  than 
the  electrolytic  process.  This  is  based  on  60  per  cent 
concentrate.  In  the  case  of  intermediate  or  low-grade 
ore  the  power  consumption  is  still  more  in  favor  of  the 
electrolytic  process. 

With  regard  to  the  electrothermic  smelting  process, 
the  power  consumed  per  ton  of  ore  is  actually  less  than 
2.000  kw.-hr.,  including  treatment  of  the  returning 
blue-powder  charge,  thus  making  about  3,800  kw.-hr. 
per  ton  of  zinc  cast,  based  on  60  per  cent  concentrate. 

Although  the  foregoing  should  indicate  that  the 
electrothermic  dry  distillation  process  does  not  seem  to 
have  any  advantage  as  regards  power  consumption  com- 
pared with  the  electrolytic  process  and  the  electrothermic 
smelting  process,  it  should  be  appreciated  that  it  is 
necessary  to  have  full  information  as  to  the  actual  power 
consumption  per  ton  of  zinc  cast  and  amount  of  blue 
r  formed.  Robert  Lepsoe. 

■  Igl  n.  Norway. 


Sawdust  Precipitation  of  Copper 
Thi  Editor: 

Sir     Referring  to  the  Bardl   process  of  copper  pre- 
cipitation with  sawdust,  in  your  issue  of  Sept.  2,  1922, 
it   may   be   of    interest   to   note   that    while   apparently 
ist  precipitation  has  never  been  tried  out  in  the 
United  States,  it   has  Keen  patented  for  some  time. 

In  the  patent   to  Jumau,   No.  980,968,  Aug.   10,   1909. 
claim  i  reads  as  follows ; 

The  herein  described  proa       f btaining  pure  copper 

;i  solution  containing    alt     of  copper,  which  coi 
in   subjecting   said    rotation    to    heal    am  n    the 

r  a  roitable  quantil       •  lnrni 

-     swdust,  thai  oi-  ,,|  ;,,,,|  ,),,,  |yte_ 

Jumau  states  that  it   is  the  carbon  monoxide  which 
precipitatet  the  copper,  according  to  the  reaction: 
CuSO,    ■    CO    -Ho       I  u        H 
In  his  pate'  i:„,:i.  he  claims: 

The  herein  described  obtaining  pure 

from  a  solution  of  ■  tall  of  copper,  which  con 

ng  said  solution  t<.  the  action  of  carbon  monoxidi 
Imultaneously  nubjei  ting  said  solution  to  the  ai  Hon  of  heal 
and  pressure.  ... 

Denver,  Colo.  Wm    ■'•    '■>'■> '  '  VA  U  "r- 


Mexican  Silver  Production 
The  Editor: 

Sir — In  the  Engineering  and  Mining  Jounial-Press 
of  July  22  the  statement  is  made,  on  the  authority  of 
the  Bureau  of  Mines  of  the  Mexican  Department  of 
Commerce  and  Industry,  that  Mexico  has  produced 
somewhat  more  than  155,000  tons  of  silver.  Since  no 
mention  is  made  of  the  kind  of  ton  referred  to,  the 
above  noted  statement  is  inaccurate. 

The   most   trustworthy  figures   available   concerning 

Mexico's  silver  production  are  the  following: 

Metric  Tons 

1521  to  1600 2.81 

1601    to  1700 D.r,38  00 

1701  to  1800 ■:.' . ; 

1801  to  1900 S8.1 

1901  to  1921 39.007.Tt 

Total   141.983.76 

Reviewing  the  Mexican  silver  production  during  the 

last  three  years,  consider  the  following  figures: 

\% .  -i  -.._ 
SHvei  ! 
Metrii  Tons  Cents 

2.040.0  111.122 

1920 2.068.9 

1921 2,005.1  62.654 

It  is  quite  surprising  that  the  silver  production  of 
.Mexico  should  have  kept  up  almost  to  even  figures 
during  the  last  three  years,  although  the  price  of  silver 
during  1921  decreased  so  considerably.  Furthermore. 
it  is  to  be  noted  that  during  normal  times  about  35  to 
40  per  cent  of  Mexico's  silver  production  is  derived 
from  lead  and  copper  ores.  But  during  1921  almost 
all  activity  of  the  copper  producers  of  Mexico  was  sus- 
pended, and  the  lead  output  reached  only  50  per  cent 
of  the  preceding  year.  Besides,  no  new  bonanza  has 
been  reported.     How  can  this  be  explained? 

For  one  thing,  the  period  of  political  unrest  in 
Mexico  is  a  thing  of  the  past,  and  silver  producers 
have  been  able  to  operate,  subject  only  to  natural  eco- 
nomic conditions.  During  the  period  of  inflated  war 
quotations,  some  big  producers  were  able  to  mine  and 
mill  low-grade  ores  at  a  profit.  They  have,  on  account 
of  the  big  tonnage  handled,  acquired  an  efficiency  not 
known  before  in  Mexico.  Although  silver  prices  have 
reached  the  level  of  pre-war  times,  some  of  the  pro- 
ducers referred  to  have  been  able  to  keep  up  the  output 
without  serious  loss.  Most  silver  producers  of  this 
class  will  be  able  to  work  at  a  profit  with  silver  at  or 
around  70c.  Eventually,  however,  quite  a  number  of 
straight  silver  producers  will  have  to  give  up  the  un- 
even struggle  and  close  down.  In  some  instances,  low- 
grade  production  at  a  slight  loss  or  at  no  profit  ha* 
been  kept  up  with  a  view  of  finding  new  orebedn 
better  grades.  During  the  next  two  or  three  f 
quite  a  number  of  silver  producers  will  cease  production. 

To  offset  this  decrease,  it    is  to  I  e  taken   into  acCOUni 
that    present   lead   prices   have   had  a  stimulating 
on  lead   producers,  and   with   copper  at    or  near    1  Ic,    it 
is  to  be  assumed  that  some  of  the  big  copper  producers 

will  be  able  to  resume  operations.  Therefore,  the 
Mexican  silver  output  for  the  next  few  years  may  be 
estimated  at   from  2,000  to  2.I0O  metric  tons  a  year. 

It  must  be  borne  in  mind  that  within  about  eighteen 
months  certainly  by  each  in  1924,  if  the  United 
States  Government  keeps  on  buying  silver — the  limit 
of  the  amount  set  by  the  Pittman  Act  will  be  reached. 
This  will  release  at  leas)  56,000,000  OS.  of  silv.-i  - 
to  be  absorbed  by  the  open  market. 

Mexico,  l>.  F.  Paul  X.  Stofffx. 
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Experiments  in  Electrical  Prospecting — I 

The  Results  of  Field  Work  in  Various  Metal  Mines  in  the  United  States  and  Canada 
Present  Encouraging  Practical  Conclusions — Coal  Also  Subject  to  Satisfactory  Tests 

By  Sherwin  F.  Kelly 


IN  THE  Engineering  and  Mining  Journal  of  May  7 
and  14,  1921,  appeared  a  paper  on  electrical  pros- 
pecting which  was  an  abstract  from  the  English 
translation  of  Professor  Schlumberger's  book,  "Study 
of  Underground  Electrical  Prospecting."  This  article 
described  the  development,  by  Professor  Schlumberger, 
of  the  Ecole  des  Mines,  in  Paris,  of  his  system  of 
applying  electricity  to  prospecting  metallic  ores.  At 
the  time  of  writing  the  book  Professor  Schlumberger 
was  concentrating  his  attention  upon  a  method  which 
depended  upon  the  passing  of  an  electrical  current 
through  the  ground,  and  observing  its  distribution. 
He  had  just  noted  the  fact  that  in  the  neighborhood 
of  pyritic  bodies  an  electrical  current  seemed  to  be 
present,  having  its  source  within  the  sulphide  mass. 
Subsequent  experiments  showed  that  this  phenomenon 
could  be  used  with  more  ease  and  simplicity,  both  of 
apparatus  and  procedure,  than  the  first  method  devel- 
oped. It  is  with  this  latter  method,  which  Professor 
Schlumberger  characterized  as  "spontaneous  polariza- 
tion," that  I  have  been  experimenting  in  the  mining 
camps  of  the  eastern  and  northern  areas  of  the  United 
States  and  in  southern  Canada.  That  the  underlying 
theory  may  be  thoroughly  understood  before  proceeding 
to  the  description  of  the  experiments,  I  shall  start  by 
reviewing  the  principles  of  the  method  at  the  risk  of 
repeating  some  material  which  appeared  in  the  first 
article. 

Professor  Schlumberger  noted  in  the  course  of  his 
experiments  that  in  the  neighborhood  of  certain  sul- 
phide orebodies  an  electric  current  seemed  to  be  flowing 
toward  the  vein  from  either  side.  Further  experimenta- 
tion led  him  to  develop  the  theory  that  this  was  due  to 
the  oxidation  of  the  sulphide  in  question,  and  that  elec- 
tric currents  flowed  down  through  the  vein  from  the 
zone  of  oxidation,  out  into  the  country  rock,  up  to  the 
surface,  and  back  into  the  vein  at  and  near  the  surface 
of  the  ground.  Thus  it  seemed  that  such  action  would 
be  confined  to  sulphide  minerals  that  were  oxidizable 
and  presented  a  more  or  less  continuous  path  for  the 
electric  current.  Subsequent  experiments  have  led 
Professor  Schlumberger  to  believe  in  a  slightly  differ- 
ent explanation,  which  he  has  summed  up  in  the  fol- 
lowing words  in  a  recent  communication  to  the  Academy 
of  Sciences  in  Paris  (Comptes  rendus,  Vol.  170,  1920, 
p.  519) :  "Any  mineral  mass  which  possesses  metallic 
electrical  conductivity  throughout  a  sufficient  depth,  and 
which  lies  underground  in  such  a  fashion  that  part  of 
is  rises  above  the  water  table,  produces  in  the  sur- 
rounding moist  terrain  electrical  currents  observable 
by  the  differences  of  potential  which  they  produce." 
This  electrical  action  is  probably  due  to  the  activity  of 
the  dissimilar  waters  of  the  oxidation  and  cementation 
zones  when  in  contact  with  the  metallic  mass. 

To  detect  with  accuracy  the  presence  of  electrical 
currents  in  the  earth  it  is  necessary  that  they  be 
diverted  to  a  measuring  instrument  by  some  sort  of 
contact  that  will  not  polarize  when  touching  moist 
soil.  Metal  electrodes,  even  when  gold-plated,  are 
not  suitable.     For  this  purpose  Professor  Schlumberger 


devised  an  electrode  made  of  a  porous  earthen  cup 
cemented  to  the  end  of  a  copper  tube.  Tube  and  cup 
are  then  filled  with  a  saturated  solution  of  copper  sul- 
phate containing  an  excess  of  crystals.  The  copper 
tube  is  then  corked  and  slipped  into  a  brass  sleeve  for 
convenience  in  the  field,  making  the  whole  apparatus 
stand  breast  high.  The  upper  end  of  the  sleeve  is 
arranged  to  screw  into  the  base  of  the  potentiometer, 
which  is  used  for  measuring  electric  currents.  Two 
of  these  electrodes  are  connected  by  insulated  wire 
about  200  ft.  long,  wound  on  two  small  reels  arranged 
to  be  clamped,  one  to  each  electrode.  The  path  of  the 
current  is  as  follows :  Ground,  electrode,  potentiometer, 
wire,  electrode,  ground. 

The  potentiometer  is  contained  in  a  small  aluminum 
case  about  8  in.  square  and  2  in.  deep.  It  is  sensitive 
to  one  millivolt,  and  measures  not  only  the  strength 
but  also  the  direction  of  flow   of  the  current. 

The  electrode  bearing  the  potentiometer  is  carried  by 
the  operator  and  the  other  by  an  aide.  When  pros- 
pecting, the  following  procedure  is  used:  A  suitable 
distance  between  electrodes  is  chosen,  say  25  or  50  ft., 
and  two  contacts  are  made  at  hazard  and  the  direction 
of  flow  of  the  current  is  noted.  The  aide's  electrode  is 
then  placed  at  the  contact  of  lowest  potential,  or  con- 
tact toward  which  the  current  is  flowing.  The  oper- 
ator then  proceeds  in  the  direction  of  flow  of  the 
current,  makes  contact,  and  again  takes  a  reading. 
This  is  continued  until  a  reversal  of  current  direction 
is  noted,  whereupon  the  two  then  proceed  to  follow  a 
line  at  right  angles  to  the  first,  still  going  in  the 
direction  of  lower  potential.  This  is  repeated  until  the 
point  of  lowest  potential  in  that  region  is  found;  that 
is,  the  point  toward  which  the  current  seems  to  be 
flowing  from  all  sides.  The  operator  is  now  above  the 
apex  of  the  vein,  and  the  next  step  is  to  discover  the 
strike  and  shape  of  the  orebody  in  question.  This  can 
best  be  done  by  tracing  equipotential  curves  about  the 
center  just  discovered,  which  we  shall  call  the  "negative 
center." 

An  equipotential  curve  is  a  line  which  joins  all 
points  which  are  at  the  same  potential  difference  from 
the  center.  That  is,  the  distance  from  the  center  to 
the  curve  in  question,  which  is  always  a  closed  curve, 
will  vary  inversely  as  the  resistance  of  the  rock  through 
which  the  current  passes:  the  drop  of  potential  is 
greater  in  a  given  distance  for  a  resistant  material 
than  it  is  for  conducting  material;  so  that  in  a  resist- 
ant material,  a  given  drop  of  potential  will  take  place 
in  a  less  distance  than  it  will  in  a  conducting  material. 
Thus  it  will  be  observed  that  the  equipotential  curves 
in  question  will  be  elongated  along  the  strike  of  the 
vein.  They  are  in  reality  the  "outcrops"  of  equi- 
potential surfaces  partly  inclosing  the  vein  beneath  the 
surface. 

The  equipotential  curves  outline  more  or  less  regu- 
larly the  horizontal  projection  of  the  orebody  in  ques- 
tion, and  will  be  more  closely  spaced  when  outside  of 
the  orebody  than  when  lying  within  or  traversing  it. 

These  equipotential  curves  are  traced  by  placing  the 
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aide's  electrode  in  any  convenient  point  near  the  center; 
the  operator  then  feels  about  with  his  own  electrode  for 
that  point  which  is  at  the  same  potential  as  the  aide's; 
that  is,  the  needle  indicates  no  flow  of  current.  The 
aide  then  puts  his  electrode  at  that  point,  and  the 
operator  repeats  the  process,  and  this  is  continued  until 
the  curve  is  closed,  which  it  should  be  within  a  five- 
or  ten-foot  error. 
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Fig.  1.- 


-Equipotential  curves  at  the  Mary  mine, 
Ducktown  district,  Tenn. 


Further  study  may  be  made  by  determining  profiles 
of  the  electrical  potential  across  the  strike  of  the  ore- 
body.  To  do  this  the  aide  places  his  electrode  at  a 
point  100  ft.  or  more  distant  from  the  vein  being 
studied,  and  the  operator  makes  contact  with  the  ground 
nearer  the  vein,  the  distance  between  him  and  the  aide 
depending  upon  the  probable  size  of  the  mass.  Such 
distance  may  vary  from  5  to  100  ft.  He  then  measures 
the  difference  of  potential  between  the  two  points, 
whereupon  the  aide  moves  up,  makes  contact  there,  and 
the  operator  proceeds  toward  the  orebody  in  a  line  at 
right  angles  to  its  strike  and  repeal  !  the  process.  This 
■  I  until  the  orebod\  lias  been  traversed.  As 
the  orebody  is  the  source  of  the  electric  current,  this 
ty  is  manifested  by  a  distinct  peak  in  the  graph 
of  the  potentials  where  the  profile  vein. 

That  ;  the  equipotentiaJ  curves  may  be  likened  to 
contour  lines  of  the  electrical  field,  and  the  profiles  to 
cross-sections  thereof.  A  check  is  thus  provided,  as 
the  profiles  should  indicate  the  same  potential  at  the 
points  where  w.-  potential  curve. 

I   experimented   with    this  system   of   electrical   pros- 


pecting at  the  following  camps  in  the  summer  and  fall 
of  1921:  Ducktown  Sulphur.  Copper  &  Iron  Co.,  Ltd., 
Ducktown,  Tenn.;  Lehigh  Valley  Coal  Co.,  Wilkes-Barre,' 
Pa.;  International  Nickel  Co..  and  Longyear  Prospect, 
Sudbury,  Ont;  Hollinger  Consolidated  Gold  Mines,  Ltd., 
Timmons,  Ont.;  Lake  Shore  mine,  Kirkland  Lake  mine, 
Wright-Hargreaves  mine,  Kirkland  Lake.  Ont. ;  Coniagas 
mine  and  Nipissing  mine,  Cobalt,  Ont.;  and  Calumet 
&  Hecla  mine,  Calumet,  Mich.  At  Calumet  I  tried  both 
methods  of  prospecting,  but  at  all  other  mines  utilized 
only  spontaneous  polarization. 

At  this  point  I  wish  to  acknowledge  the  kindness 
shown  me  by  the  engineers  and  managers  of  these  vari- 
ous properties  in  permitting  me  to  experiment  on  their 
orebodies,  and  the  aid  which  they  extended  to  me  in 
making  these  experiments,  often  to  the  extent  of  dis- 
arranging their  own  staffs  in  order  to  assist  me. 

First  Field  Trials  in  Tennessee 

The  first  region  which  I  visited  was  the  Ducktown 
basin,  where  I  carried  on  an  extensive  series  of  experi- 
ments at  the  Mary  mine  property  of  the  Ducktown 
Sulphur,  Copper  &  Iron  Co.,  and  a  shorter  series  on  the 
Culchote  Prospect  of  the  Tennessee  Copper  Co. 

The  Ducktown  region  lies  in  an  intermontane  basin 
in  the  southeast  corner  of  Tennessee  near  the  North 
Carolina  line.  The  rocks  of  the  region  are  largely 
metamorphosed  sediments  of  Cambrian  age,  consisting 
chiefly  of  sandy  schists,  graywackes,  and  mica  schists. 
The  beds  have  been  highly  metamorphosed  and  closely 
folded,  so  that  at  present  they  strike  northeastward,  and 
dip  sharply  to  the  southeast.  According  to  Emmons 
and  Laney,  the  orebodies,  consisting  principally  of 
pyrrhotite,  pyrite,  and  chalcopyrite,  are  replacements  of 
limestone  beds  intercalated  among  the  other  sediments. 

Although  secondary  enrichment  has  operated  to  a 
slight  extent  in  most  of  these  orebodies,  the  gossan 
is  usually  less  than  a  hundred  feet  deep,  and  is  limited 
at  the  base  by  a  sharp  layer  of  chalcocite,  seldom  more 
than  a  few  feet  thick,  below  which  the  sulphides  are 
primary. 

The  experiments  on  the  property  of  the  Ducktown 
Sulphur,  Copper  &  Iron  Co.  were  conducted  upon  a  lode 
branching  to  the  northward  from  the  Mary  vein, 
slightly  to  the  southwest  of  the  shaft. 

The  depth  of  the  primary  sulphide  below  the  sur- 
face varies  from  a  hundred  feet  to  a  few  feet  where  a 
gully  crosses  the  vein  and  causes  it  to  outcrop.  On  the 
hillside  above  the  gully  no  outcrop  is  visible,  but  the 
dumps  of  several  test  pits  show  the  presence  of  sul- 
phides. This  vein  is  served  by  the  Gordon  Shaft  on 
the  Mary  mine,  although  one  shaft,  the  Bell  Shaft  No.  1, 
was  once  put  down  to  primary  ore.  (See  Fig.  1.) 
Referring  to  Pig.  1  it  will  be  noted  that  the  equipotential 
curve  outlines  rather  accurately  the  strike  and  shape  of 
the  orebody  in  question.  To  the  northeast  where  the 
equipotential  curve  comes  to  a  rather  sharp  point,  the 
vein  has  been  losl  by  faulting.  Following  the  curve 
from  that  point  toward  the  southwest,  a  noticeable  In- 
flection to  the  northwest  occurs,  corresponding  to  a 
similar  bend  as  outlined  in  the  orebody  at  the  third 
level.  This  is  followed  by  another  bend  to  the  south, 
rating  with  the  trend  of  the  vein.  The  de- 
cided thickening  of  the  orebodj  toward  the  southwest 
hown  on  the  sixth  level  is  marked  by  a  corre- 
sponding  thickening  of  the  curve  just  before  it  turns 
■  ■  e  vein. 
The  negative  centers  are  not   marked  on  this  map. 


October  7,  1922 


Engineering  and  Mining  Journal-Press 


625 


because,  although  I  located  two,  they  were  each  in  ore 
dumps  about  one  of  the  Bell  shafts,  and  therefore  I 
ruled  them  out.  Looking  at  the  profile,  it  will  be  noted 
that  No.  1  shows  a  marked  inclination  to  rise  toward 
the  left  or  southeast  on  approaching  the  probable  loca- 
tion of  the  Mary  vein.  Just  before  it  crosses  the  next 
vein,  it  shows  a  rather  sharp  peak,  which  in  my  opinion 
is  due  to  the  presence  of  a  cast-iron  air  line  formerly 
used  to  ventilate  Shaft  No.  1,  which  the  profile  crossed 
just  at  this  point.  The  rest  of  this  profile,  however, 
shows  a  marked  elevation  ever  the  vein,  and  declines 
toward  the  northwest  after  leaving  the  vicinity  of  the 
ore.  A  very  small  hump  occurs  just  before  the  point 
where  it  is  carried  on  by  profile  No.  2.  This  is  prob- 
ably due  to  the  low-grade  sulphide  material  which  was 
encountered  near  there  between  the  inclined  diamond- 
drill  holes  numbered  766  and  767. 

Profiles  Indicate  Location  of  Orebodies 

The  other  profiles,  Nos.  3,  4,  and  5,  all  show  even 
more  pronounced  peaks  where  they  cross  the  orebody. 
No.  5  was  continued  to  the  northwest  to  show  the  flat 
appearance  of  the  curve  when  not  in  the  vicinity  of  the 
orebodies.  Profile  No.  6  was  run  approximately  along 
the  strike  of  the  vein,  and  is  remarkable  for  the  sudden 
rise  in  potential  that  it  shows  upon  approaching  the 
orebody  (at  the  northeast  end)  after  having  traversed 
about  150  ft.  of  barren  ground,  which  places  the  fault 
cutting  off  the  orebody  in  all  probability  at  about  point 
No.  5  of  this  profile,  or  200  ft.  to  the  left  from  the  point 
of  commencement.  The  flattening  out  of  this  profile  at 
its  left  end  indicates  to  my  mind  either  that  it  has 
departed  from  the  course  of  the  vein,  or  that  the  latter 
has  become  too  deeply  buried  to  make  itself  felt  at  the 
surface.  Profile  No.  9  crosses  the  same  horizon  as  that 
upon  which  are  located  the  Mary  and  Calloway  mines, 
and  about  midway  between  them.  The  gentle  rise  of 
the  profile  may  indicate  deeply  buried  sulphides,  or  the 
feeble  action  at  a  distance  of  the  two  orebodies  men- 
tioned, or  low-grade  material.  Of  these  explanations 
the  last  noted  is  probably  the  correct  one.  The  small 
sharp  peak  was  due  to  the  presence  of  a  cast-iron  pipe 
buried  a  few  feet  beneath  the  surface,  which  was  crossed 
at  that  point.  The  flatness  of  this  profile  in  the  north- 
western part  indicates  that  it  does  not  cross  the  con- 
tinuation of  the  vein  first  studied,  and  that  therefore 
the  faulting  action,  supposed  to  have  taken  place,  car- 
ried the  prolongation  of  that  vein  out  of  the  region  of 
experimentation. 

The  results  from  this  series  of  experiments  on  an 
orebody  showing  no  outcrop  indicate  that  utilizing  this 
method  of  electrical  prospecting  in  an  already  partly 
developed  region  would  prove  valuable  in  locating  veins 
that  might  otherwise  escape  observation. 

A  day  was  spent  in  experimenting  on  the  property  of 
the  Tennessee  Copper  Co.,  not  far  from  that  of  the  Duck- 
town  Sulphur,  Copper  &  Iron  Co..  and  whose  deposits  are 
of  the  same  character.  Here  a  profile  was  drawn  across 
the  strike  of  two  veins  located  on  opposite  sides  of 
a  narrow  gully,  and  an  equipotential  curve  was  traced 
partially  around  one  of  the  veins.  Lack  of  time  pre- 
vented the  closing  of  this  curve. 

The  orebodies  in  this  case,  though  practically  unex- 
ploited,  were  known  by  four  drill  holes,  one  shaft,  and 
two  or  three  test  pits.  As  is  indicated  by  the  profile, 
the  Culchote  orebody  is  larger  than  the  Boyd.  The 
peculiar  shape  of  the  completed  portion  of  the  equi- 
potential curve   is  because,  instead   of  being  a   simple 


ellipse  about  the  Boyd  vein,  it  would  probably  have  the 
appearance  of  two  parallel  ellipses  which  have  merged 
for  a  slight  distance  along  their  adjacent  sides.  Hence 
the  east  side  of  the  curve,  instead  of  closing  to  the 
north  around  the  Boyd  vein,  bends  back  toward  the 
southwest,  probably  to  include  the  Culchote  vein.  These 
relationships  are  shown  in  Fig.  2. 

Anthracite  Coal  a  Conductor  of  Electricity 
While  attending  the  A.I.M.E.  meeting  in  Wilkes- 
Barre,  Pa.,  in  the  fall  of  1921,  I  took  advantage  of  my 
stay  to  experiment  on  anthracite  deposits.  A  recent 
communication  from  Professor  Schlumberger  had  in- 
formed me  that  he  had  discovered  anthracite  coal  to  be 
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Fig.  2. — Equipotential  curves  at  the  Culchote  and  Boyd 
prospects  of  the  Tennessee  Copper  Co. 

Heavy  black  line  is  equipotential  curve;  dotted  line  n   profih 

not  only  a  conductor,  but  apparently  also  a  generator, 
of  electricity.  Through  the  kindness  of  the  Lehigh 
Valley  Coal  Co.  I  was  permitted  to  experiment  rear  the 
Franklin  colliery.  The  veins,  varying  from  three  to 
twelve  feet  in  thickness,  outcrop  on  the  hillside  parallel 
to  the  valley's  axis,  dipping  sharply  in  toward  it.  The 
interbedded  rocks  are  composed  of  coarse  sandstone  or 
grits,  locally  known  as  "conglomerate."  Fig.  3  gives 
a  cross-section  of  the  veins  across  which  the  profile  was 
run,  as  well  as  the  profile  itself.  Some  of  the  readings 
were  variable,  probably  due  to  the  use  of  electric  haul- 
age in  the  mines.  The  results  clearly  indicate,  however, 
that  anthracite  coal  gives  a  very  definite  electrical  reac- 
tion which  may  be  easily  detected  by  this  apparatus. 
From  Wilkes-Barre  I  proceeded  to  Sudbury,  Canada, 
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whtie  the  officials  of  the  International  Nickel  Co.  kindly 
permitted  me  to  carry  on  an  extensive  series  of  experi- 
ments on  their  No.  3  or  Frood  mine.  This  mine  is 
about  three  miles  north  of  Sudbury,  midway  along  the 
era  edge  of  the  Nickel  Basin,  which  is  characterized 
by  sandstones,  slates,  and  tuffs,  in  the  center,  with  a 
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Fig.  3. — Results  of  field  work  at  the  Franklin 

colliery    of    the   Le'high    Valley    Coal    Co. 

(Red    Ash,    Ross,    Skidmore,    and 

Baltimore  coal  seams) 

rim  of  nickel-bearing  eruptive,  which  varies  from  a 
mile  to  three  miles  wide,  the  southern  rim  being  the 
wider.  This  eruptive  grades  from  acid  on  the  inner  to 
basic  on  the  outer  edge,  the  former  being  micropeg- 
matite  and  the  latter  norite.  It  is  this  norite  rock 
which  carries  the  nickel  values  in  the  form  of  nickel- 
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a  conspicuous  ridge  which  rises  about  150  ft.  above 
the  surrounding  swamp  land.  This  swamp  land,  how- 
ever, is  narrow,  and  granite  hills  occur  to  the  northwest 
and  graywacke  hills  to  the  southeast.  The  ridge  shows 
very  little  vegetation,  owing  to  insufficient  soil.  How- 
ever, it  has  undergone  intense  weathering,  and  the  rock 
in  some  cases  crumbles  in  the  fingers.  The  strike  of 
the  mineralized  mass  is  northeast,  and  the  dip  is  about 
75  deg.  to  the  northwest. 

Fig.  4  illustrates  the  relation  of  the  equipotential 
curve,  the  profiles  and  one  negative  center,  to  the  main 
orebody.  The  extension  of  the  equipotential  curve  to 
the  northeast  follows  the  outcrop,  which  has  not  been 
explored,  owing  to  its  narrowness  and  low  value.  In 
this  region  it  will  be  noted  that  the  profiles  show  sharp 
narrow  peaks,  thereby  indicating  a  narrow  mineral 
mass  near  the  surface.  The  same  observation  may  be 
made  with  respect  to  profile  No.  6.  Near  this  latter 
profile  it  was  impossible  to  close  the  curve,  as  it  ap- 
parently runs  through  the  swamp.  The  swelling  out  of 
the  curve  to  conform  with  the  increased  size  of  the 
orebody  is  markedly  noticeable  in  the  vicinity  of  profiles 
3,  4,  and  5. 

Interpretation  of  Curves  at  a  Nickel  Mine 

An  interesting  point  regarding  curve  No.  3  is  the 
sharp  peak  which  it  presents  where  crossing  a  dump  of 
mineralized  rock.  The  depressions  about  the  middle  of 
the  elevated  portions  of  these  same  profiles  may  be 
explained  by  the  presence  of  lower-grade  material  at 
these  points,  positive  centers,  casings  in  the  diamond- 
drill  holes,  or  separate  negative  areas  on  each  border 
of  the  orebody.  These  curves  are  marked  by  the  broad, 
sharp  elevations  which  they  present,  characteristic  of 
large  ore  masses  near  the  surface.  Profile  No.  1  also 
gives  clear  indication  of  a  mineral  mass  beneath  it. 
The  several  peaks  on  profile  No.  2  are  due  to  small  out- 
crops  of  gossan  which  were  crossed  in  the  course  of 
these  measurements.    Whether  or  not  the  general  eleva- 
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Relation  o)  tquipotential  curvi   .  profiles,  and  negative  center  to  main  orebody  of 
International  Nickel  Co.,  Sudbury 


Dg  pyrrhotite,  the  proportion  being  four  of  nickel 
to  three  of  copper.  The  No.  •'!  mine  i  on  ■  tongue  of 
norite  which  is  separated  at  the  lurface  from  the  main 
body  by  granite  and  greenstone,  and  la  bounded  on  the 
southeast  by  graywacke  and  slate.    The  outcrop  forma 


lion  of  this  profile  is  due  to  a  broader  underlying  min- 
eral  mass  than  has  been  outlined  on  the  map.  or  even 
suspected,  I  am  not  prepared  to  say  without  further 
experimentation. 

While    at    Sudburj     I    also    conducted   some    short    ex- 
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Fig.  5. — Profiles  made  at  Mining  Claim  S-4186, 
Township  of  Falconbridge,  Ont. 

periments  on  the  property  owned  by  E.  J.  Longyear  & 
Co.  about  fifteen  miles  northeast  of  the  city.  This  prop- 
erty is  practically  undeveloped,  one  small  shaft  having 
been  sunk  on  the  vein.  The  bedrock  in  which  the  min- 
eral occurs  is  completely  hidden  by  glacial  drift  of 
typical  pot-hole  formation,  the  thickness  of  which  varies 
from  50  to  200  ft. 

Three  of  the  profiles  were  run  across  one  of  the 
pot  holes,  and  a  fourth  was  run  along  a  ridge  separating 
two  such  depressions  as  shown  by  Fig.  5.  Profile  No.  5 
was  run  about  35  ft.  to  the  west  of  a  line  of  drill  holes, 
and  a  very  pronounced  peak  occurs  above  the  orebody. 
Profile  No.  1  was  run  along  the  line  of  these  drill  holes, 
and  also  indicates  distinctly  the  presence  of  an  orebody. 
This  profile  should  have  been  continued  farther  toward 
the  south,  but  was  not,  owing  to  the  brush.  Its  form 
indicates  that  it  is  likely  that  the  orebody  extends  more 
to  the  south  than  is  shown  by  the  diamond-drill  holes. 

Profile  No.  4  presents  a  narrow  peak  at  point  No.  4, 
which  may  be  due  to  some  small  piece  of  metallic  mate- 
rial lying  on  the  surface,  or  to  the  casing  of  the  near-by 
diamond-drill  hole,  if  it  was  not  pulled.  The  main  peak, 
however,  begins  near  Edison's  Shaft,  and  continues  to 
the  south  for  some  distance,  leading  me  to  believe  that 
the  orebody  extends  further  in  that  direction,  as  I  have 
indicated  on  the  diagram.  This  profile  also  should  have 
been  continued  a  greater  distance  to  the  south. 


9     11      13     1516 


The  next  profile,  No.  6,  was  run  along  a  ridge  be- 
tween two  of  the  pot  holes,  and  presents  an  almost  ideal 
shape,  in  spite  of  the  fact  that  there  is  150  ft.  of  over- 
burden on  the  bedrock.  There  are  no  diamond-drill  holes 
here  to  give  definite  information  on  the  underlying 
rocks,  but  hole  No.  309,  to  the  west,  and  hole  No.  88,  to 
the  east,  both  struck  ore. 

The  geologists  of  E.  J.  Longyear  &  Co.  interpreted 
the  evidence  from  these  holes  conservatively,  and  indi- 
cated the  orebody  as  being  narrow  at  these  two  points. 

The  height  of  the  bedrock  surface  beneath  this  region 
I  have  interpolated  from  the  holes  on  either  side,  and 
the  probable  width  of  the  orebody  I  have  indicated  quite 
conservatively,  as  the  aspect  of  the  profile  would  lead  me 
to  believe  that  it  may  be  even  thicker  than  I  have  indi- 
cated in  the  sketch. 

The  most  interesting  conclusion  from  this  series  of 
profiles  is  that  the  electrical  currents  may  make  them- 
selves felt  through  a  thickness  of  nearly  200  ft.  of 
overburden. 
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Fig.  6. — Effects  obtained  at  the  Hollhiger  mine, 
Ontario 
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Fig.  7. — Profiles  at  the  Lake  Shore  mine 

Through  the  kindness  of  Mr.  Scott,  geologist  for  the 
International  Nickel  Co.,  I  accompanied  him  on  a  short 
trip  to  the  Porcupine,  Kirkland  Lake,  and  Cobalt  camps, 
to  the  north  of  Sudbury.  At  Timmins,  in  the  Porcupine 
camp,  we  experimented  on  the  gold  veins  of  the  Hol- 
linger  Consolidated  Gold  Mines,  with  quite  satisfactory 
results.  The  mineralization  here  consists  of  quartz 
stringers  carrying  auriferous  pyrite  and  some  free  gold, 
these  same  minerals  impregnating  the  wall  rocks,  which 
consist  of  diabase  and  greenstone.  The  quartz  stringers 
occupy  north-south  fissures  and  may  be  of  subordinate 
importance  to  the  impregnation  of  the  wall  rock. 

Referring  to  Fig.  6  it  will  be  noted  that,  apparently, 
the  veins  to  the  west  had  less  electrical  effect  than  those 
to  the  east,  due  to  the  fact  that  there  the  wall-rock 
impregnation  was  less  pronounced.  The  first  peak  after 
point  A  may  have  been  due  to  the  presence  of  a  cast-iron 
pipe  line  lying  along  the  surface.  No.  2  vein  produced 
a  slight  effect,  as  did  the  following  one.  No.  45  vein, 
crossed  just  after  point  B,  produced  a  pronounced  ef- 
fect. No  outcrop  was  visible  along  the  line  of  the  pro- 
file, but  ore  is  known  at  the  200  level  by  means  of  a 
diamond-drill  hole.  The  vein  producing  the  most  satis- 
factory effect    was   No.  02,  which   had   been  trenched  at 


the  surface  and  mined  on  the  200  level.  It  consists  of 
strongly  mineralized  wall  rock  with  a  narrow  quartz 
stringer.  The  equipotential  curve  G.H.I,  indicates  its 
trend  from  point  C  to  the  southwest,  and  it  probably 
lies  midway  between  the  two  limbs.  This  curve  could 
not  be  closed,  because  doing  so  would  have  involved  the 
possibility  of  trespassing  on  another  company's  prop- 
erty. 

From  the  experiments  on  the  Hollinger  gold  veins  it 
may  be  deduced  that  Professor  Schlumberger's  method 
of  electrical  prospecting  is  applicable  to  gold  ores  when 
these  latter  consist  of  abundant  disseminations  of  aurif- 
erous pyrite  in  country  rock,  but  not  when  they  con- 
sist of  siliceous  veins  only,  as  will  be  noted  from  the 
results  at  the  next  camp  visited.  This  was  the  Kirkland 
Lake  gold  area,  where  the  mineralized  veins  are  mainly 
siliceous  replacements  of  shattered  porphyry  carrying 
disseminations  of  gold  tellurides  and  auriferous  pyrite. 
Experiments  here  were  first  made  at  the  Lake  Shore 
mine,  and,  as  indicated  by  the  profile  (Fig.  7),  there 
were  no  definite  characteristics  of  the  curve  which  could 
be  ascribed  to  the  presence  of  a  mineral  vein.  This 
profile  was  carried  out  to  the  middle  of  the  lake  to  see 
if  an  underlying  mineral  zone  would  make  itself  ap- 
parent through  water.  The  negative  results  cannot  be 
considered  conclusive,  because  apparently  this  type  of 
vein  does  not  disclose  itself  anyway. 

The  second  profile  drawn  presents  one  peak  where 
it  crosses  a  vein  at  point  No.  7.  This,  though  encourag- 
ing, cannot  be  regarded  optimistically,  because  of  the 
aspect  of  the  rest  of  the  curve,  which,  so  far  as  known, 
crosses  no  other  mineralized  zones,  except  possibly  abo'it 
point  No.  3. 

These  profiles,  though  apparently  presenting  marked 
irregularities,  would,  if  plotted  to  the  same  scale  as 
those  at  Ducktown  and  Sudbury,  be  nearly  flat,  and 
this  must  be  taken  into  consideration  when  weighing 
the  evidence  that  they  present. 

Profiles  3  and  4  (Fig.  8),  drawn  at  the  Ontario- 
Kirkland  mine,  show  the  same  lack  of  encouraging  char- 
acteristics. No.  4  was  traced  directly  across  an  out- 
crop ten  feet  from  where  it  had  been  exploited  by  a 
small  open  cut.  The  material  showed  practically  DO 
oxidation,  and  the  individual  grains  were  so  thinly 
disseminated  throughout  the  siliceous  gangue  as  to  pre- 
clude the  possibility  of  a  continuous  metallic  path  being 
present.  Profiles  Nob.  1  and  2  at  this  same  mine  art- 
far  more  encouraging.  This  is  due  to  the  fact  that 
the  mineralization,  instead  of  being  disseminated  in  a 
siliceous  gangue,  consists  of  pyritic  material  concen- 
trated  along  the  cleavage  planes   of    i   schistose   gray- 
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wacke.  Here  ample  opportunity  is  given  for  any  cur- 
rents generated  to  travel  in  a  continuous  metallic  path, 
and,  in  addition,  the  material  was  rather  highly  oxi- 
dized at  the  surface. 

The  remarkable  sharpness  of  profile  No.  2  when  an 
electrode  was  placed  on  the  sulphide  outcrop  is  an 
excellent  example  of  a  characteristic  profile  for  a  nar- 
row orebody  coming  close  to  the  surface. 

From  the   results  at  this  camp  it  would  seem  that 
metallic  disseminations  in  a  siliceous  gangue  cannot  be 
prospected  for  by  this  method,  but  the  same  minerals 
when  deposited  in  a  schist  may  easily  be  discovered. 
To  be  concluded 


Sodium  Sulphide  as  a  Differential 
Flotation  Reagent 

By  J.  B.  Parker 


Sodium  sulphide  has  been  used  as  a  flotation  reagent 
for  some  time,  and  the  remarkable  results  obtained 
through  its  use  in  sulphadizing  and  separating  by  flo- 
tation certain  carbonate  minerals  from  their  gangue 
are  familiar;  however,  as  a  differential  flotation  reagent 
it  is  not  so  well  known,  and  a  brief  description  of  its 
use  in  that  connection  may  be  of  interest. 

There  are  several  explanations  for  the  action  of  the 
sodium  sulphide  when  lead  and  zinc  sulphides  are  to 
be  separated.  To  me  the  most  logical  one  is  that  this 
reducing  reagent  raises  the  surface  tension  of  the 
pulp,  and  in  addition  the  sphalerite  adsorbs  an  active 
portion  of  the  sod;um  sulphide  more  readily  than  the 
galena  does.  Controlling  the  amount  of  the  sodium 
sulphide  brings  into  play  three  factors:  First,  by 
using  a  limited  amount  of  the  reagent  the  galena  is 
free  to  adsorb  the  oil;  second,  a  sulphadized  mineral 
requires  a  more  intense  flotation  condition  than  one 
that  is  not;  and  third,  the  surface  tension  is  changed 
and  the  change  has  a  delaying  affect  on  the  flotation  of 
the  sphalerite. 

In  practice  the  following  phenomena  occur  in  connec- 
tion with  different  ores  with  surprising  regularity: 
Using  a  small  amount  of  steam-distilled  pine  oil  as  a 
frothing  and  collecting  agent,  when  an  excess  of  sodium 
sulphide  is  added  a  froth  carrying  iron  sulphides  and 
very  fine  gangue  will  form,  and  when  this  condition  has 
been  reached  the  addition  of  any  reasonable  amount  of 
different  kinds  of  flotation  oils  will  not  produce  an 
armored  froth.  The  addition  of  copper  sulphate  in  place 
of  the  excess  of  sodium  sulphide  will  not  only  prevent  the 
flotation  of  the  minerals,  but  will  also  prevent  the 
formation  of  a  froth.  When  only  a  small  amount  of  the 
sodium  sulphide  has  been  added,  a  froth  forms  which 
carries  lead  and  iron,  with  small  amounts  of  fine  zinc 
and  gangue.  With  this  flotation  condition  (and  in 
passing  it  might  be  remarked  that  there  are  several 
degrees  of  it),  by  the  use  of  sulphuric  acid  and  more  oil 
the  zinc  may  be  floated. 

Determine  the  amount  of  the  desired  oil  that  will 
produce  a  good  collective  flotation  result  without  the 
us«  of  any  reagent.  Then  determine  the  maximum 
amount  of  sodium  sulphide  that  may  be  used,  by  adding 
it  until,  upon  the  addition  of  the  determined  amount  of 
oil,  no  galena  or  sphalerite  will  float.  Now,  by  a 
number  of  trials  determine  the  amount  of  sodium  sul- 
phide that  may  be  used  with  the  above  amount  of  oil 
and  which  will  allow  the  galena  and  sphalerite  to  float 


at  the  same  time.  With  this  determined  amount  of 
sodium  sulphide  and  just  sufficient  oil  to  produce  a 
froth,  in  most  cases  less  than  a  drop,  make  a  new  test. 
There  should  be  a  decided  differential  action,  in  which 
case  vary  the  amounts  of  reagent  and  oil,  a  little  at  a 
time,  until  the  best  results  are  obtained.  Make  all 
tests  with  material  which  has  been  recently  ground 
with  sodium  sulphide  to  the  same  screen  analysis  and 
which  has  the  same  ratio  between  the  constituents. 

The  grade  and  recovery  of  the  zinc  concentrate  will 
be  influenced  by  the  amount  of  sodium  sulphide  and 
sulphuric  acid  used,  as  an  excess  of  these  reagents 
will  float  siderite.  After  the  lead  has  been  removed 
by  the  above  method,  add  sulphuric  acid  until  the  effect 
of  the  sodium  sulphide"  has  been  neutralized.  The 
amount  of  acid  necessary  will  depend  upon  the  amount 
of  sodium  sulphide  used  and  the  ore.  (The  Star  ore, 
an  example  having  15  per  cent  iron  in  the  form  of 
siderite,  showed  the  presence  of  acid  at  the  end  of  one- 
half  hour  when  two  pounds  of  acid  per  ton  of  dry  feed 
was  used.  As  one-half  hour  was  sufficient  for  the  flo- 
tation of  the  sphalerite,  acid  consumption  was  light.) 

When  the  acid  has  neutralized  the  sodium  sulphide, 
add  an  oil  that  will  produce  good  results  on  the  ore 
when  no  sodium  sulphide  has  been  used.  I  find  the 
following  mixture  satisfactory  in  the  majority  of  cases : 
95  per  cent  Barrett  No.  4  oil,  and  5  per  cent  steam- 
distilled  pine  oil. 

In  the  experimental  stage  this  method  is  delicate, 
and,  in  addition  to  the  necessary  amount  of  tedious 
work,  it  requires  patience  and  experience;  but  the  com- 
mercial application  is  not  so  difficult  to  control  as  might 
at  first  be  supposed. 

In  practice,  add  the  sodium  sulphide  at  the  ball  mill, 
agitator,  or  pump.  The  best  results  are  obtained  by 
allowing  fifteen  minutes'  contact;  then  add  the  oil  at 
the  flotation  machines.  The  recovered  galena  will  be  a 
product  that  will  probably  need  cleaning,  in  which  event 
some  sodium  sulphide  should  be  used  in  the  cleaner 
cell,  and  the  cleaner  tailing  may  be  returned  and  com- 
bined with  the  feed  before  it  is  ground.  Regrind  the 
tailing  from  the  lead  rougher  section  with  sufficient  oil 
and  reagents  to  produce  a  strong  coagulation  of  the 
sulphides,  and  float  for  zinc.  The  zinc  rougher  concen- 
trate will  probably  need  cleaning  also,  and,  if  so,  it 
should  be  returned  and  combined  with  the  zinc  section 
feed  before  it  has  been  reground. 

The  same  uniform  conditions  which  are  required  in 
the  flotation  of  a  single  mineral  are  required  in  the 
separation  of  two  or  more  minerals,  and  in  addition  it 
is  necessary  to  have  the  following  factors  under  abso- 
lute control:  First,  the  ratio  between  the  constituents 
of  the  ore — i.e.,  lead,  zinc,  iron,  and  "insoluble."  (This 
will  be  obvious  when  it  is  noted  that  the  operator  con- 
trols with  his  eye  the  grade  of  his  products  and  the 
amount  of  concentrates  to  be  made  and  that  these  con- 
centrates are  in  the  bin  before  his  judgment  is  checked 
by  the  assays.  His  position  is  therefore  untenable  if 
the  ratio  of  these  constituents  is  constantly  changing.) 
Second,  the  volume  of  the  pulp.  Third,  the  density  of 
the  pulp.  Fourth,  all  mechanical  operations,  such  as 
reagents  and  oil  feeders,  and  water  level  in  machines. 

Where  the  gangue  materials  were  such  that  it  was 
not  practicable  to  use  acid,  I  substituted  copper  sulphate 
and  soda  ash  with  good  results.  I  find  that  other  com- 
binations of  sulphides,  such  as  molybdenum  and  copper, 
moybdenum  and  zinc,  lead  and  copper,  copper  and  zinc, 
may  be  separated  in  much  the  same  way. 
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The  Marketing  of  Tin 

Metal  Mined  Principally  in  Far  East  and  South  America — United  States  Most  Important 

Consuming  Country — London  the  Chief  Marketing  Center — New 

York  Prices  Reflect  British  Quotations  Closely 

By  J.  H.  Lang 

Executive  Sales  Department,  American  Metai  Co. 


ATA  DINNER  recently  I  was  asked  to  speak  on  the 
Z\  subject  of  "Tin  Mining  in  the  United  States," 
1  \  and  excused  myself  on  the  ground  that  there 
was  no  such  thing.  So  far  as  the  United  States  is  con- 
cerned, I  might,  on  the  same  grounds,  have  asked  to 
be  excused  from  writing  this  article,  except  for  the  fine 
distinction  suggested  in  its  caption  between  marketing 
tin  and  a  tin  market,  for  in  no  true  sense  of  the  word 
have  we  a  tin  market  in  this  country.  The  only  real 
market  is  in  London.  The  Standard  Dictionary  defines 
a  "market"  as  follows: 

(a)   A  place  where  merchandise  is  exposed  for  sale. 

i  b)  An  open  space  or  a  large  building  in  a  town  or 
city,  generally  with  stalls  or  designated  positions 
occupied  by  different  dealers. 

id  A  private  store  for  the  sale  of  provisions,  as 
a  meat  market. 

i  d)  A  locality  or  country  where  anything  can  be 
bought  or  sold. 

(e)  A  gathering  of  people  for  private  purchase  or 
sale  as  distinguished  from  an  auction. 

The  only  sense  in  which  we  can  be  said  to  have  a 
tin  market,  or  a  market  for  any  other  of  the  non- 
ferrous  metals,  in  the  United  States,  is  as  described  in 
paragraph  (c),  and,  even  so,  the  butchers  have  much 
the  best  of  it.  They  at  least  take  care  not  to  kill  their 
customers,  whereas  in  the  metal  trades  a  whole  army 
of  potential  buyers  has  been  deliberately  done  away 
with.  This  colossal  blunder  occurred  coincident  with 
the  era  of  trusts  and  consolidations  which  absorbed  so 
many  separate  business  units  into  giant  combinations. 
The  object  sought  was  restriction  of  competition, 
regulation  of  output,  and  control  of  prices.  To  secure 
this  control  various  arbitrary  methods  were  adopted. 
Free  and  open  markets  were  abolished,  producers  were 
to  sell  direct  to  consumers,  and  to  nobody  else,  and  at 
delivered  prices  only,  and  the  consumers  must  not 
resell.  This  policy  was  economically  unsound  and  legally 
indefensible,  and  it  has  been  abandoned,  but  the  damage 
it  did  lives  after  it.  A  market  once  destroyed  is  not 
easily  or  quickly  rebuilt,  and  a  broad,  free,  and  open 
market  for  metals,  which  at  one  time  existed  on  the 
New  York  Metal  Exchange,  has  entirely  disappeared, 
tin  sharing  in  the  common  ruin  along  with  copper,  lead, 
and  Sine.  Tin'  ruthless  destruction  of  this  market  to 
serve  the   b  '.  a    few  is  one  of  the  crimes  of 

America's  commercial  history. 

American  Tin-Smki.ting  ok  Recent  Growth 

Such  as  it   is,  the  so-called    tin    market,   at   least   so 

far    as    America   is   concen  es    several    dis- 

•  ■  features  compared  with  the  alleged  markets  for 

other  non-ferrous  metals.     Prior  to  the  Great    War  do 

tin  wa     produced  here,  and  relatively  little  is  produced 

at  the  present  time.     This  has  kept  the  metal  free  from 

the  paralyzing  clutch  of  various  tru  I     and  monopolies 

at   one   time  or  another   havt    li  Fe  ted    tin    tl 

bean  any  duty  on  Imports  "f  tin,  and, 
as  a  consequence,  it  has  bean  free  t.>  follow  tin-  foreign 


market,  and  everybody  was,  and  at  least  so  far  as  the 
imported  article  is  concerned,  still  is,  at  liberty  to  deal 
in  it  unhampered  by  the  numerous  and  vexatious 
restrictions  which  have  killed  trading  in  other  metals. 

Tin  is  one  of  the  rarest  of  the  base  metals,  and  at 
the  same  time  one  of  the  most  indispensable.  Its  chief 
use  is  as  a  coating  for  other  metals,  but  its  other  uses 
are  multitudinous  and  variegated.  It  accompanies  man 
in  every  walk  of  life,  literally  from  the  cradle  to  the 
grave — from  the  time  his  childish  hands  receive  their 
first  baby  rattle  (made  of  tin  I  until  his  virtues  are 
immortalized  in  imperishable  bronze  (made  of  tin  and 
copper).  It  is  a  necessary  ingredient  of  solder,  and 
is  a  component  part  of  most  babbitt  and  other  anti- 
friction metals,  without  w-hich  manufacturing  and 
transportation  would  be  impossible.  As  foil  it  wraps 
alike  the  workingmen's  tobacco  and  the  school  girl's 
confections.  It  accounts  for  the  rustle  and  lustre  of 
silk  so  dear  to  the  feminine  heart,  while  the  tin  dinner 
pail  has  a  place  in  politics  and  is  celebrated  in  song  and 
story.  Without  the  humble  tin  can  the  world  could 
not  be  fed. 

Unknown  to  must  of  us,  tin  often  finds  a  place  in  our 
"solid"  silver,  and  our  plated  ware  is  largely  indebted 
to  it.  Through  its  use  for  pipes  in  church  organs  it 
may  occasionally  inspire  us  to  religious  sentiments, 
regardless  of  what  we  think  about  it  at  other  times. 
In  the  making  of  collapsible  tubes,  tin  has  rendered 
the  world  invaluable  service,  and  in  countless  other 
ways  it  contributes  to  our  comfort  and  progress  as  we 
journey  through  life.  It  is  indispensable  in  the  house- 
hold, in  medicine,  in  industry,  and  in  the  arts.  No 
complete  substitute  has  ever  been  found  for  it.  In 
manufactured  articles  tin  is  generally  used  to  the  extent 
of  a  small  percentage  only  i  in  tin-plates  about  2  per 
cent),  so  that  its  price  has  very  little  influence  on  total 
costs,  and  it  is  in  as  great  a  demand  at  high  as  at 
low  prices. 

Far  East  Supplies  Bilk  of  Production 

The  total  production  of  tin  is  about  120,000  tons  per 
annum.  The  chief  source  of  supply  is  the  Straits  Settle- 
ments, with  a  production  varying  between  50,000  and 
60,00(1  tons  a  year.  There  are  two  principal  smelters 
in  the  Straits  the  Straits  Trading  Co.  and  the  Eastern 
Smelting  Co.  It  is  the  habit  of  these  smelters  to  sell 
daily  against  their  intake  of  ores,  either  by  disposing 
of  the  metal  direct  or  by  "hedging"  it  on  the  London 
.Metal  Exchange.  The  next  largest  producer  Is  Bolivia, 
which  formerly  shipped  about  30,000  tons,  and  at 
present   is  Shipping  at  the  rate  of  about   20,000  tons  per 

annum  in  the  form  of  concentrates  usually  60  to  70 
per  cent  tine.  Hanca  tin.  which  is  produced  in  the  Dutch 
Indies  (about  15,000  tons  per  annum),  was,  prior 
to  the  Great  War.  sold  at  bi-monthly  auctions  of  about 
2,500  tons  each  in  Holland,  and  since  the  war  has  been 
disposed  of  by  private  tender  iii  Batavia.  Billiton  tin, 
of  which  there  is  an  output  of  7,000  or  8.(100  tons  per 
annum,    is    now   largely    if    not    wholly    smelted    in   the 


October  7,  1922 


Engineering  and  Mining  Journal-Press 


631 


Straits,  and  comes  out  as  Straits  tin.  As  such  it  is 
sold,  presumably  as  produced,  chiefly  to  London  dealers, 
or  "hedged"  on  the  London  Metal  Exchange.  Some 
ores  from  Banca  are  also  smelted  in  the  Straits,  as 
well  as  ores  from  Siam,  China,  Australia,  South  Africa, 
Nigeria,  and  Bolivia.  Except  for  some  refined  tin 
marketed  by  China  and  Australia — say  8,000  or  10,000 
tons  per  annum — the  balance  of  the  output  from  these 
several  last-named  countries  is  shipped  in  the  form  of 
ores  or  concentrates  to  American,  English,  or  German 
smelters,  to  the  amount  of  30,000  or  40,000  tons  of 
refined  tin  per  annum.  Cornish  production  has  reached 
a  very  low  ebb,  and  is,  of  course,  all  taken  up  by 
English  smelters.  All  of  this  tin,  as  in  the  case  of 
Straits  tin,  is  usually  sold  currently  against  ore  pur- 
chases, or  "hedged"  on  the  London  market. 

London  Chief  Marketing  Center 

Dealers,  merchants,  and  manufacturers  resort  to  the 
same  tactics,  and  this  "hedging"  practice  gives  rise  to 
a  large  business  which  goes  to  swell  the  total  of  the 
London  Metal  Exchange,  where  there  is  also  a  large 
business  in  options — i.e.,  the  "put"  and  the  "call"  of 
tin,  and  "buyer's  option  to  double,"  and  "seller's  option 
to  double,"  which  magnifies  the  turnover  and  insures 
there  a  ready  market  within  a  reasonable  price  range 
even  when  transactions  are  on  a  large  scale.  Prices  irt 
other  countries,  both  producing  and  consuming,  whether 
quoted  in  cents,  francs,  marks,  or  florins,  per  pound, 
picul  or  kilo,  are  all  based  on  the  London  price  per 
ton  in  pounds  sterling  converted  at  the  current  rate 
of  exchange. 

Of  the  total  production  of  tin  America  takes  more 
than  half.  Considering  the  absolute  freedom  of  trade 
in  this  metal,  we  should  have  established  a  real  market 
in  this  country,  except  for  our  own  shortsightedness 
and  stupidity — for  in  spite  of  the  cleverness  generally 
attributed  to  our  business  men,  and  the  undoubted 
energy  and  initiative  displayed  by  them  in.  other  lines, 
they  have  been  singularly  obtuse  and  unprogressive 
so  far  as  our  metal  markets  are  concerned,  which  are 
conducted  along  the  lines  of  the  corner  grocery  and 
the  country  store.  In  fact,  the  comparison  is  a  slander 
on  the  latter,  which  are  often  quite  modern  and  up  to 
date,  whereas  the  metal  trades  of  the  United  States 
have  gone  back  to  the  Stone  Age  so  far  as  methods 
of  merchandizing  are  concerned.  It  is  safe  to  assume 
that  Noah  provisioned  the  Ark  with  less  bickering  and 
haggling  than  goes  on  in  New  York  every  day  over  a 
few  tons  of  metal. 

If  we  can  have  real  markets  in  wheat,  corn,  and  cotton, 
why  not  in  copper,  tin,  lead,  and  zinc?  Our  enormous 
production  and  consumption  of  all  metals,  our  great 
wealth  and  rapid  development,  and  our  all-pervading 
\  energy  and  activity  should  make  us  the  dominant  factor 
in  the  world's  markets.  In  fact,  we  are  the  dominant 
factor  in  spite  of  our  handicaps.  Particularly  is  this 
true  because  of  what  might  be  called  our  mercurial 
temperament.  Marketwise  we  are  never  content  to 
dwell  in  the  living  rooms  of  the  house,  but  are  always 
up  on  the  roof  or  down  in  the  cellar — always  on  the 
heights  of  optimism  or  in  the  depths  of  despair.  No- 
where else  in  the  world  is  so  large  a  population  with 
such  vast  purchasing  power  so  closely  knit  together  in 
its  habits  and  modes  of  thought.  From  the  Atlantic  to 
the  Pacific  we  read  the  same  newspapers,  books,  and 
magazines ;  listen  to  the  same  phonograph  records ; 
witness  the  same  picture  plays  and  ride  in  the  same 


automobiles.  Our  hats,  clothes,  collars,  shirts,  shoes, 
and  socks  are  all  of  one  pattern.  Our  cities  and  towns 
have  a  monotonous  resemblance  one  to  another,  and 
Main  Street  and  Market  Street,  where  we  live  and  do 
our  business,  are  the  same  everywhere.  En  masse  we 
are  as  alike  as  two  peas  in  a  pod,  and  we  think  more 
or  less  alike  (when  we  do  think),  with  the  result  that 
we  are  all  "bulls"  or  "bears"  together.  It  is  an  interest- 
ing study  in  mob  psychology,  but  the  net  result  so 
far  as  the  matter  in  hand  is  concerned  is  that  we  make 
and  unmake  the  metal  markets  of  the  world  as  certainly 
as  the  amount  of  fuel  fed  under  a  boiler  regulates  the 
steam  pressure.  Nevertheless,  we  persistently  refuse 
to  have  any  of  these  markets  at  home  and  insist  on 
conferring  all  their  benefits  and  advantages  upon  our 
English  cousins. 

This  is  peculiarly  true  of  tin,  where  London  stands 
between  the  producer  and  consumer,  furnishing  to  both 
the  only  real  market  that  exists  in  the  world,  using  in 
the  process  that  keen  trading  instinct  and  fine  appre- 
ciation of  values  and  the  capacity  and  courage  which 
come  from  long  experience.  In  some  quarters  the 
simple-minded  idea  is  entertained  that  by  going  direct 
to  the  source  of  supply  and  ignoring  the  London  market 
the  activities  of  the  latter  and  its  influence  on  prices 
will  be  curtailed.  The  ostrich  has  made  himself  ridic- 
ulous by  adopting  similar  tactics,  and  he  still  keeps 
it  up,  though  it  has  cost  him  much  plumage,  but  as 
long  as  he  can  raise  a  fresh  crop  of  feathers  it  is 
nobody's  business  to  disillusionize  him.  Some  day  the 
trade  may  be  educated  to  a  point  where  it  will  realize 
the  advantages  of  keeping  our  business  at  home,  and 
using  it  to  stimulate  and  develop  a  real  market  in  this 
country,  with  all  its  machinery  and  its  power  and 
influence  under  our  own  control. 

New  York  Market  Follows  Lead  of  London 

All  things  considered,  tin  is  sold  cheaper  in  America 
than  anywhere  else.  Nowhere  else  is  competition  so 
keen  and  nowhere  else  are  the  margins  of  profit  (when 
they  exist  at  all)  so  narrow.  Anyone  who  does  not 
believe  this  has  only  to  go  to  France,  England,  Ger- 
many, Italy,  or  any  other  country  to  have  the  statement 
confirmed.  Offers  are  cabled  from  London  daily  to 
agents  and  representatives  on  this  side  of  the  water 
to  be  sold  on  a  purely  commission  basis.  Minimum 
wholesale  lots  are  five-ton  quantities.  Pigs  of  tin  weigh 
close  to  100  lb.  -each.  There  is  no  legitimate  importing 
or  merchandizing  profit  in  the  business.  New  York  has 
no  separate  entity  of  its  own  in  the  tin  market,  but 
slavishly  follows  prices  made  in  London.  It  is  a  bad 
case  of  the  tail  wagging  the  dog.  Those  who  wish  to 
deal  in  the  metal,  consumers  or  others  who  wish  to 
resell,  or  "hedge,"  or  in  any  way  switch  their  deliveries 
or  commitments,  are  compelled  to  meet  this  competition, 
with  the  result,  as  above  stated,  that  by  and  large  and 
over  a  period  of  times  New  York  is  the  cheapest  market 
in  the  world. 

Five  tin  smelters  are.  doing  business  in  the  United 
States.  They  are  the  tin  smelter  of  the  American 
Smelting  &  Refining  Co.,  at  Perth  Amboy,  N.  J.— the 
only  electrolytic  tin  refinery  in  the  world;  the  Williams 
Harvey  Corporation  smelter,  at  Brooklyn,  N.  Y. ; 
Richards  &  Co.,  at  Maiden,  Mass.;  the  Andes  Electin 
Co.,  at  Brooklyn,  N.  Y. ;  and  the  Seaboard  Metal  Cor- 
poration, at  Arlington,  N.  J. 

Two  important  classes  of  tin  are  bought  and  sold 
in    the   United    States.      These    are   commonly    known, 
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according  to  the  specifications  of  the  New  York  Metal 
Exchange,  as  Standard  or  Straits  tin  and  99  per  cent 
tin.  On  contracts  calling  for  standard  tin,  Straits, 
Australian,  Banca,  Billiton,  American,  and  English 
refined  tin  may  be  delivered  at  contract  prices.  Other 
virgin  refined  also  falls  in  that  class  provided  it  does 
not  assay  below  993  per  cent  tin.  On  contracts  calling 
for  99  per  cent  tin  any  brand  of  tin  assaying  not  less 
than  99  per  cent  approved  by  the  New  York  Metal 
Exchange  is  good  delivery'. 

Analyses  of  tin  from  various  producing  companies 
are  given  in  the  following  table.  Arsenic,  bismuth, 
antimony,  and  lead  are  common  impurities: 


the  world  can  trade,  and  it  goes  there  to  trade — 
America  along  with  the  rest.  London  derives  the  larger 
part  of  its  business  and  almost  the  whole  of  its  inspira- 
tion from  the  United  States,  and  we  do  not  get  so 
much  as  a  split  commission  out  of  it.  And  this  condi- 
tion will  hold  so  long  as  our  present  archaic  and 
obsolete  policy  is  continued. 

Nothing  herein  is  to  be  construed  as  critical  of 
the  London  Metal  Exchange.  I  am  simply  voicing  a 
desire  for  the  restoration  of  the  New  York  Metal  Ex- 
change to  its  proper  place  in  the  metal  trades.  At  one 
time  we  did  as  much  business  on  our  Exchange  as  is 
done  in  London.    Its  rehabilitation  would  supplement  and 


TYPICAL  TIN  ANALYBES 


American  electrolytic  tin 

Banca  tin 

Billiton  tin 

Penang  tin 

Singapore  tin 

(a)  Mount  Biscboff 

Pyrmont  tin 

Irvine  Bank 

Mellanear.  Lamb  A  Flag 
Williams  Harvey  Corporation  No.  1    . 
Williams  Harvey  Corporation  No.  2.  . 
Williams  Harvey  Corporation  No.  2a. 
Williams  Harvey  Corporation  No.  3 
Williams  Harvey  Corporation  No.  4    . 

Penpoll  No.  I 

PenpollNo.  2 

Penpoll  No.  3 


Redruth 

Sutton,  T.  &  Sons 

Cbinese  No.  1 

Wing.  Hong* Co.  No.  2 

Wing.  Hong  &  Co.  No.  3 

M  The  company's  directors  issue  the  following 
analyses 


The  yearly  average  prices  of  tin  since  1895  as  given 
by  the  Engineering  and  Mining  Journal  follow: 


Tin 

Antimony 

Arsenic 

Lead 

Bismuth 

Copper 

Iron 

Silver 

Sulphur 

Coba'.t 

99.928 

.002 

.002 

nil 

.042 

.026 

trace 

99.950 

.007 

nil 

trace 

nil 

.018 

.045 

nil 

trace 

99.960 

.006 

nil 

nil 

nil 

.023 

nil 

nil 

nil 

99.939 

trace 

.013 

trace 

nil 

.016 

.028 

nil 

.004 

99.870 

.008 

.045 

.034 

.003 

.052 

.003 

.006 

.005 

99.795 

.015 

.063 

.037 

.005 

.035 

042 

trace 

.008 

99.938 

.017 

.019 

trace 

nil 

.022 

trace 

nil 

.004 

99.580 

.062 

.034 

.221 

.025 

.126 

.002 

.018 

.004 

99.  19 

.  16 

.06 

.16 

.35 

.06 

.02 

99  860 

.015 

.040 

.004 

.005 

.047 

.003 

nil 

.006 

99.560 

.166 

.037 

.162 

.007 

.050 

.005 

trace 

.013 

99   350 

.245 

.065 

.223 

.015 

.042 

.016 

.013 

99  200 

.300 

.037 

.396 

.007 

.100 

013 

014 

.006 

99   941 

.011 

.022 

trace 

.001 

.020 

.005 

99.720 

.118 

.054 

.041 

.007 

.052 

.004 

.009 

.007 

98.710 

.569 

.042 

.546 

.055 

.103 

.007 

.015 

.004 

99.300 

.325 

.056 

.212 

.050 

.088 

.002 

.021 

.009 

99.160 

.176 

.053 

.177 

.017 

.445 

.041 

.006 

.008 

.012 

99.550 

trace 

.022 

.342 

.015 

.045 

.010 

trace 

nil 

trace 

99  343 

.031 

.040 

.434 

.007 

.052 

.010 

trace 

Oil 

.072 

98.662 

.039 

.035 

1.035 

.012 

.134 

.014 

trace 

.011 

.058 

95.280 

.381 

.050 

3.995 

.020 

.106 

.026 

.018 

.008 

.116 

99.847 

.015 

.015 

.042 

.001 

.017 

.063 

99.90 

.05 

.01 

.006 

.01 

.008 

.005 

.04 

(a) 

(/>! 

Year 

New  York 

London 

Yc 

1895 

14.05 

63   333 

1909 

1896 

13.29 

59  496 

1910 

1897.. 

13  67 

61.400 

1911. 

1898 

15.70 

71.204 

1912 

25.12 

122  429 

1913. 

29.90 

133.575 

1914 

26.74 

118.633 

1915. 

26.79 

120.720 

1916. 

1903 

28  09 

127.320 

1917. 

1904 

27.99 

126  733 

1918. 

1905 

31.358 

143.083 

1919. 

1906 

39.819 

180.646 

1920. 

1907 

38.166 

172.638 

1921. 

1908 

29.465 

133.124 

(a) 

(M 

few  York 

London 

29.725 

134.774 

34.123 

155.308 

42  281 

192.353 

46.096 

209.420 

44.252 

201.679 

34.301 

(c)  156.  564 

38.590 

163.960 

43.480 

1 82  096 

61   802 

237.563 

<<*) 

380.138 

63  328 

257.601 

48.273 

295.866 

28  576 

165.265 

tn)  99  per  cent  grade  in   cents   per  pound. 
(h)  Standard  tin  in  pounds  Sterling  per  Ions;  ton. 

(e)  Average   (or   nine     months.       No  quotations   during    August,  September 
and  October. 

.  i  average  c  rnputed . 

London's  pre-eminence  is  due  to  the  inherent  ability 
of  the  English  to  trade,  and  they  have  the  advantage 
of  many  years'  growth  and  standing.  Great  intelligence 
has  been  shown  in  fostering  and  protecting  the  market 
there.  Originally  it  was  established  for  Straits  tin, 
mimd  and  smelted  under  the  British  flag.  Banca  tin 
(which  is  a  Dutch  product),  or  any  other  kind  of  tin 
for  that  matter,  was  not,  until  a  few  years  ago,  a  good 
delivery  under  the  rules  and  contracts  of  the  London 
Metal  Exchange.  It  was  not  until  supplies  of  Straits 
tin  became  so  limited  as  to  make  the  market  susceptible 
to  control  and  manipulation,  rendering  it  extremely 
hazardous  to  trade,  and  threatening  the  good  repute 
if  not  the  very  existence  of  the  market  itself,  that  the 
rules  were  changed  and  the  present  "Standard"  contract 
was  Introduced  under  which  any  tin  running  99  per 
cent  or  better  is  a  good  delivery,  thus  greatly  broaden- 
ing the  basis  of  trading.  The  same  thing  has  been  done 
in  copper,  lead,  and  zinc.  M  that  England,  though  pro- 
ducing and  consuming  relatively  little  of  these  m 
is  a  factor  always  to  be  reckoned  with  in  the  world's 
markets,   because   there    is    the    only   market    in    which 


not  supplant  London.  It  would  enormously  broaden  the 
market  for  metals  all  over  the  world.  Copper  would  not 
have  become  unsalable  and  American  mines  would 
not  have  been  closed  and  $100,000,000  of  credit  would 
not  have  become  "frozen"  if  we  had  had  a  real  metal 
market  in  this  country.  It  would  make  stocks  at  all 
times  liquid  and  convertible;  it  would  stabilize  prices, 
minimize  fluctuations,  and  lessen  the  hazards  at  present 
attending  the  business,  all  of  which  should  peculiarly 
appeal  to  those  interested  in  tin.  It  is  the  compression 
of  so  large  a  volume  of  speculation  within  the  narrow 
limits  of  the  London  market  that  gives  rise  to  the  wide 
and  erratic  fluctuation  for  which  tin  is  notorious.  We 
shall  never  have  a  real  tin  market  in  this  country,  or 
a  real  market  for  any  other  metal,  or  take  the  place 
to  which  we  are  rightfully  entitled  in  the  world's  trade 
in  metals,  until  the  New  York  Metal  Exchange  is  once 
more  performing  its  proper  functions  in  connection  with 
the  great  industry  it  represents.  The  machinery  is  all 
there.    Why  not  use  it? 


Fifteen  Million  Tons  of  Powdered  Coal 
Burned  in  United  States  Annually 

In  a  paper  on  "The  Utilization  of  Powdered  Coal." 
by  J.  Thomas  Dovey  and  George  N.  Calkins,  published 
in  the  Bulletin  of  the  Canadian  Institute  of  Mining 
and  Metallurgy  for  September,  it  is  stated  that  the 
consumption  of  powdered  coal  in  the  United  States  at 
present  is  about  15,000,000  tons  annually.  Of  this 
amount,  approximately  10,000,000  tons  is  used  in  the 
cement  industry,  in  rotary  kilns.  In  this  industry, 
powdered  coal,  on  account  of  temperature  and  output 
being  under  complete  control,  has  practically  supplanted 
all  other  types  of  fuel.  Of  the  110  cement  plants  operat- 
ing in  the  year  1916,  ninety-one  were  using  powdered 
coal,  seventeen  oil,  and  two  gas  or  oil  and  gas. 
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Proposed  Pyritic  Smelting  in  a  Reverberatory 

Air  Pipes  Introduced  Through  Side  Walls  of  the  Furnace  Combine  Converting  Action 

With  Ordinary  Smelting  Process — Fuel  May  Be  Similarly  Introduced  If 

Necessary — Continuous  Slag  and  Matte  Overflow  Provided 

By  E.  C.  King 


PYRITIC  SMELTING  has  developed  from  roasting, 
through  two-stage  matte  smelting,  to  the  present 
practice  as  carried  out,  for  example,  at  Mount  Lyell, 
of  producing  a  high-grade  matte  from  a  high-sulphur 
ore  with  a  minimum  amount  of  fuel,  in  one  passage 
through  a  blast  furnace.  Many  metallurgists  have  ad- 
mitted,  however,    that   the    blast    furnace    is   not   well 


entirely  eliminated,  providing  that  sufficient  blast  is 
furnished  to  carry  on  the  operation  at  a  sufficiently 
rapid  rate;  even  when  the  charge  contains  a  large  quan- 
tity of  converter  slag,  flue  dust,  and  furnace  cleanings, 
if  the  flux  is  sufficiently  acid,  it  is  easy  if  suitable 
conditions  are  present,  and  singular  that  raw  smelting 
is  not  more  practiced." 


Longitud 

.Pipe  fines  delivering  air  or  other  agents 
•Pipe  lines  delivering  fuel  under  pressure  : 


Cross    SecHon 


Plan,  longitudinal  section,  and  cross-section  of  proposed 

reverberatory  furnace,  settler,  and  boilers,  adapted  for 

pyritic  smelting. 


suited  to  the  process.  All  writers  agree  that  one  atom 
of  the  sulphur  in  pyrite,  FeS,,  takes  no  active  part  in 
the  smelting  operation,  being  driven  off  before  the  ore 
progresses  far  enough  down  the  shaft  of  the  furnace 
so  that  its  fuel  value  may  be  utilized.  Robert  Sticht 
has  stated  that  this  sulphur  represents  one-sixth  of  the 
fuel  value  required  in  pyritic  smelting.  According  to 
this  authority,  "of  the  30  per  cent  of  sulphur  charged, 
only  36  to  38  per  cent  is  burned  at  the  focus  as  fuel." 
Were  it  feasible  to  burn  the  sulphur  in  its  entirety, 
cokeless  smelting  would  be  accomplished.  "It  will,  how- 
ever, have  to  be  accomplished  in  an  apparatus  differing 
very  considerably  from  our  blast  furnace." 

G.  A.  Guess  has  stated:  "The  amount  of  heat  fur- 
nished by  the  coke  corresponds  to  the  heat  carried  away 
by  the  nitrogen,  and  gives  an  idea  of  the  heat  economies 
that  would  be  effected  if  it  were  feasible  to  furnish  a 
blast  of  oxygen  or  enriched  air  to  the  furnace." 

According  to  Lewis  T.  Wright:  "It  has  been  demon- 
strated at  Keswick,  Calif.,  that  the  use  of  coke  can  be 


In  Mr.  Haywood's  experiment  of  increasing  the  blast 
and  maintaining  the  coke  at  2.5  per  cent  of  the  charge, 
made  at  Ducktown,  Tenn.,  he  stated  that  under  the 
influence  of  the  largest  volume  of  blast  possible  under 
existing  conditions,  the  tonnage  treated  increased  sur- 
prisingly, and  the  slag  and  matte  ran  r.o  hot  that  he 
thought  the  2.5  per  cent  of  coke  used  might  be  entirely 
eliminated. 

J.  Parke  Channing  has  said  that  "As  far  as  we  can 
judge,  coke  performs  no  distinct  metallurgical  function, 
but  is  a  necessary  evil,  endured  to  prevent  crusts  ad- 
hering to  the  furnace."  According  to  a  Mount  Lyell 
operator :  "Coke  is  not  used  for  its  fuel  value  but  simply 
to  keep  the  tuyeres  from  getting  hard." 

These  excerpts  indicate  that  the  opinion  is  generally 
held  that  no  coke  is  necessary  in  matte  smelting,  from 
the  fuel  standpoint,  provided  the  sulphur  present  in  the 
charge,  and  the  heat  from  succeeding  reactions,  are 
utilized.  All  agree  that  pyritic  smelting,  as  practiced, 
is  a  sensitive  operation,   requiring  coke  to  counteract 
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its  imperfections,  and  incapable  of  utilizing  as  fuel  the 
major  portion  of  the  sulphur  charged.  Furthermore, 
the  oxygen  and  sulphur,  and  other  elements  that  enter 
into  the  reactions,  are  not  brought  into  the  proper  inti- 
mate contact  at  all  times  and  at  all  parts  of  the  furnace. 
Therefore  the  charge  must  be  changed  many  times  daily 
to  meet  changing  conditions,  and,  whereas  a  43-per  cent 
matte  may  be  the  objective,  as  at  Mount  Lyell,  the 
matte  grade  actually  varies  between  the  extremes  of 
15  and  70  per  cent. 

Various  processes  have  been  devised  to  accomplish 
pyritic  smelting  at  the  same  time  getting  away  from 
the  inherent  disadvantages  of  the  blast  furnace.  Arthur 
Day  has  patented  a  process  of  charging  fine  ore  under 
pressure  into  a  converter.  A  Swedish  process  of  charg- 
ing coarse  ore  into  a  converter  was  tried  out  in  a  smel- 
ter in  the  United  States  in  1906  and  proved  satisfactory 
from  a  thermal  standpoint,  but  failed  because  it  was  an 
intermittent  operation.  Experience  ga;ned  from  vari- 
ous work,  and  from  a  study  of  what  has  been  done  by 
others,  has  led  me  to  a  process  for  the  direct  smelting 
of  native  sulphides  in  a  furnace  of  the  revei-beratorv 
type.  Experiments  made  some  time  ago  produced  sur- 
prising results.  Hundreds  of  tons  of  ore  and  concen- 
trates were  treated  by  a  means  similar  to  that  which 
I  propose.  This  will  eliminate  all  roasting,  but  will 
require  the  crushing  of  all  ores  to  a  size  suitable  for 
reverberatory  smelting.  Concentrates,  of  course,  are 
already  sufficiently  fine. 

In  the  furnace  illustrated  in  the  accompanying  cut,1 
which  I  propose  to  use,  the  ordinary  siliceous  furnace 
bottom  is  replaced  by  a  bottom  of  neutral  or  basic 
material,  to  avoid  the  possibility  of  chemical  action  on 
the  furnace  bottom  in  the  slag-making  »ro?ess.  The 
charge  is  delivered  through  continuous  hoppers  along 
the  furnace  walls,  into  a  trough  of  which  the  furnace 
arch  is  the  bottom.  The  furnace  is  fed  through  pine 
openings,  spaced  as  desired,  through  the  furnace  well, 
which  allows  the  charge  to  pass  in  automatically.  The 
charge  holes  are  accessible  to  the  operator  should  any 
of  the  material  stick.  Port  holes,  spaced  as  desired. 
are  constructed  along  the  side  walls,  end  walls,  and 
bridge  of  the  furnace,  through  which  portable  pipe 
tuyeres  protected  by  a  refractory  material  are  sub- 
merged into  the  bath  of  matte.  Fuel,  air,  and  other 
agents  are  delivered  through  these  tuyeres,  separately 
or  combined,  as  desired.  The  air  not  only  affords  the 
necessary  oxygen  for  the  desired  reactions,  but  agi- 
and  thoroughly  mixes  the  bath  so  that  the  neces- 
sary reactions  can  take  place  to  the  best  advantage, 
and  so  that  the  heat  generated  will  be  we'l  distributed. 
Complex  reactions,  caused  by  varying  conditions  in 
different  pari-  of  a  furnace,  an-  lessened.  The  nlag 
and  matt,  !..v    into  a      forehearrth  or 

settler,  so  that  the  furnace  proper  is  maintained  at  all 
filli'd  with   matte  al   a  definite  level,  with  prac- 
tically no  covering  of 

In  1907  Dr.  PetCTI  said:  "Not  manv  years  ago  most 
of  us  were  afraid  to  carry  liquid  matte  in  reverberatory 
furnaces."  After  describing  bow  mosl  of  the  Injury 
to  the  furnace  bottom  Is  caused  by  oxide?  of  the  metals 
formed  ii  ting  operation,  and  thai   t  h. 

bath  la  actual      a  protection  to  the  furnace  bottom  and 
of  great   service   in   rapid   smelting,   he   said      "Matte 
.    .    .     is  a  go  'i  conductor  of  heat,  and,  as  tl 
Horn   of  matte   in    imm>->l  I    with   the   fre  fa 

charge  yive  up  th<  r  heat  to  it.  this  caloric  is  constantly 

I     \ne    I,  1922. 


replaced  by  conduction  throughout  the  entire  matte 
pool."  It  is  this  property  of  matte  to  conduct  heat 
rapidly  that  is  utilized  to  the  maximum  in  the  process 
outlined. 

No  improvements  of  a  radical  nature  have  taken 
place  in  the  smelting  of  copper  sulphide  ores  since  the 
reverberatory  in  its  present  form  was  introduced.  With 
the  present  popularity  of  this  type  of  furnace,  it  is  not 
unreasonable  to  continue  the  efforts  at  pyritic  smelting 
which  have  heretofore  been  made  in  blast  furnaces,  by 
trying  the  process  in  a  reverberatory.  Minor  objections 
will  no  doubt  be  offered,  and  it  is  for  the  purpose  of 
clearing  these  up,  by  discussion,  that  this  article  is 
published.  The  great  possibilities  for  fuel  economy 
should  make  the  project  well  worth  a  trial,  inasmuch  as 
costly  equipment  would  not  be  required,  and  should 
more  than  offset  any  difficulties  which  might  crop  up, 
but  which  would  in  time  probably  be  solved. 


Electric  Shovels  Now  Used  at  Chuquicamata 

Steam-shovel  mining  of  the  Chile  Exploration  Co.'s 
big  orebody  at*  Chuquicamata,  Chile,  was  discontinued 
in  March,  1921,  in  favor  of  electric  shovels  because 
of  the  markedly  higher  efficiency  and  lower  operating 
cost  of  the  latter.  In  1920  the  average  cost  of  operation 
of  the  steam  shovels  was  17.2c.  per  cu.yd..  whereas  the 
cost  for  the  electric  shovels  in  use  was  but  4.5c. 
According  to  The  Excavating  Engineer,  this  company 
new  has  in  service  two  225-B  Bucyrus  electric  shovels 
equipped  with  85-ft.  booms  and  8-cu.yd.  dippers,  and 
nine  103-C  Bucyrus  electric  railroad-type  shovels  with 
3  J-  and  4-cu.yd.  dippers. 

Until  recently  the  mine  was  being  worked  on  four 
100-ft.  benches  known  as  benches  "B,"  "C,"  "D"  and 
"E,"  the  first  being  the  top  bench.  Experience  with 
the  first  225-B  proved  that  a  50-ft.  bench  can  be  oper- 
ated with  greater  economy,  greater  safety  and  con- 
siderably greater  sustained  output  over  a  period  of 
time  than  the  100-ft.  bench.  Consequently,  the  plan 
of  operation  has  been  changed. 

When  operating  against  a  100-ft.  fage  the  first  shovel 
spent  the  greater  part  of  its  time  side-cutting.  In  the 
process  of  changing  this  bench  arrangement  the  first 
shovel,  however,  was  put  through  a  trial  thorough-cut. 
This  cut  contains  at  out  13(1,000  cu.yd.  of  ore  and  waste. 
The  time  consumed  was  from  May  25  to  Aug.  12,  1921, 
working  on  eight-hour  shifts  per  day.  The  average 
cut  put  was  2.228  cu.yd.  per  shift,  the  highest  shift 
being  2,763  cu.yd.  in  eight  hours.  The  cut  was  110  ft. 
wide,  the  height  varying  from  35  to  So   ft. 

The  second  225-B  shovel  was  put  into  operation  dur- 
ing February,  1922.  It  was  erected  on  bench  "C."  and 
its  flrsl  work  was  cutting  down  from  bench  "C"  to 
the  new  in  er-level  and  establishing  a  50-ft.  bench 
between   old   benches  "<'"  and   "D."     The  shovel  cut 

down  17  ft.  in  300  ft.  This  was  done  by  blocking 
imder  the  front  trucks  and  keeping  the  rear  trucks 
on  the  ground. 

A   constantly    increasing   efficiency    of   operation    has 
maintained.      In    L921    the   average   output 

el  shift   was   1,646  tons,  whereas  in   February.   1922, 
it    was   2,464   tons.     The   highest    shift    yet    obtained, 

according  to  available  figures  now  at  hand,  is  5,260  tons 
in  eight  hours  working  again  a  l">-  to  IT- ft .  face. 
This  material  runs  from  11  to  ]  I  eu.yd.  per  ton.  The 
output    noted  above  was   made   in    March,   1922. 
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Use  of  Geophone  in  Locating 
Compressed-Air  Leaks 

An  Arizona  mining  company  recently  demonstrated 
a  new  use  for  the  geophone  by  successfully  locating 
leaks  in  compressed-air  lines  which  were  buried  under 
from  lj  to  2 J  ft.  of  fine  rock  fill.  The  following  in- 
formation is  abstracted  from  data  sent  to  the  Bureau 
of  Mines  by  the  superintendent  of  the  mine,  and 
publiehed  by  the  Bureau  as  Reports  of  Investigations, 
No.  2,380: 

The  company  has  two  parallel  main  compressed-air 
lines,  about  one  and  one-half  miles  long,  buried  under 
an  average  of  2  ft.  of  fine  rock  fill.  One  of  the 
lines  is  a  4-in.  high-pressure  (1,000-lb.)  main,  and  the 
other  line  is  a  10-in.  low-pressure  (90-lb.)  main.  The 
two  mains  are  separated  by  a  10  to  30-ft.  interval,  and 
run  from  the  compressor  plant  to  the  No.  2  shaft, 
where  they  are  taken  underground.  A  pump  line  is  also 
buried  in  the   immediate  vicinity. 

Several  leaks,  not  audible  enough  to  be  located,  were 
developed  in  the  mains.  Various  methods  were  sug- 
gested that  did  not  seem  practicable  to  the  manage- 
ment. Finally,  the  company  obtained  a  Bureau  of 
Mines  geophone  and  experimented  with  it.  The  first 
tests  were  conducted  while  the  pumps  were  running, 
and  while  there  was  noise  on  the  concrete  pavement,  all 
of  which  caused  so  much  vibration  in  the  geophone 
that  it  was  impossible  to  detect  the  leaks. 

The  second  attempt  was  made  at  the  close  of  the  day 
shift,  when  the  compressors  were  not  operating  and 
when  the  pumps  could  be  shut  down.  The  valves  in 
the  far  end  of  the  surface  lines  were  closed,  and  the 
lines  were  pumped  to  full  pressure  (90  and  1,000  lb. 
respectively). 

Geophone  readings  were  then  taken  at  7  or  8  ft. 
intervals  directly  over  the  lines.  Several  leaks,  some 
very  large,  in  the  high-pressure  line,  were  audible  with 
the  geophone  at  distances  varying  from  15  to  30  ft. 
A  considerable  leak  in  the  low-pressure  line  was  found 
at  a  distance  of  10  ft.  After  detecting  the  leaks,  no 
difficulty  was  found  in  locating  them  exactly. 

"At  this  time,"  said  the  superintendent  of  the  mine, 
"we  are  unable  to  state  how  large  a  leak  must  be  in 
order  to  be  located  under  2  ft.  of  loose  fill  by  the 
geophone.  The  fill  we  worked  over  was  quite  loose 
and  dry  and  seemed  to  be  quite  unfavorable  for  the 
work  in  question.  However,  we  have  no  hesitancy  in 
saying  that  the  instrument  is  a  valuable  adjunct  to 
our  business." 

Under  date  of  June  10,  he  supplements  this  state- 
ment as  follows: 

"Our  final  observations,  so  far  as  air  leaks  are 
concerned,  are  that  the  instrument  cannot  be  depended 
upon  to  locate  the  small  leaks.  I  believe  that  we 
located  everything  of  importance  in  our  high-pressure 
line,  and  we  located  some  large  leaks  in  our  low-pressure 
line.  However,  in  the  latter,  there  is  a  section  which 
has  been  badly  corroded,  to  the  point  of  being  full  of 


pin-point  leaks.  Though  the  aggregate  area  of  these  pin 
holes  is  considerable  we  cannot  locate  the  resulting  leak." 

The  delicacy  of  the  instrument  for  listening  purposes 
is  demonstrated  by  the  experience  of  this  mining  com- 
pany. Obviously,  the  geophone  will  be  found  useful 
for  many  purposes  in  locating  invisible  unknown 
sources  of  vibration  that  transmit  sound  waves  detect- 
able by  delicate  instruments.  The  Bureau  of  Mines 
has  recommended  the  use  of  the  geophone  for  quickly 
locating  faces  of  approaching  workings  where  signaling 
by  pounding  on  rock  face?  can  be  done:  for  locating 
mine  fires;  for  locating  entombed  men;  and  for  leaks 
in  buried  water  mains.  It  is  believed  that  many  other 
practical  uses  will  be  developed. 

The  geophone  used  by  the  Bureau  of  Mines  is  an 
improved  type  of  the  French  military  geophone.  The 
instrument  and  its  uses  are  described  by  Alan  Leighton 
in  Bureau  of  Mines  Serial  No.  2,102,  published  as  a 
Report  of  Investigations,  March,  1920.  Data  regarding 
its  use  and  manufacture  also  appeared  in  the  Engineer- 
ing and  Mining  Journal,  March  6,  1920,  p.  610;  May  8, 
1920,  p.  1,054,  and  Sept.  18,  1920,  p.  577. 


Distributing  Box  for  Dorr  Thickener 

By  C.  G.  Dresser 

The  essential  features  of  a  distributing  box  used  to 
feed  a  40-ft.  Dorr  tank  which  thickens  the  feed  to  the 
flotation  plant  are  shown  in  the  accompanying  sketch. 
Before  working  out  the  details  of  this  box  the  tanks 

Shcrff  extending 
fo  ra/res  in 
bottom  of 
Dorr  -fank 


<: 


Feed  distributing  box  for  thickener 

had  been  fed  through  large  sheet-iron  cylinders  with 
internal  baffles  arranged  to  decrease  the  velocity  of  the 
water.  After  the  introduction  of  the  box  there  was  a 
marked  improvement  in  settling  in  the  tank,  and  the 
overflow  was  much  clearer. 

The  idea  of  the  device  is  to  decrease  the  velocity  of 
the  water  entering  from  the  feed  launder,  and  to  spread 
this  feed  out  so  that  no  air  bubbles  are  entrained  in  the 
descending  water  into  the  Dorr  tank.  A  few  bubbles 
rising  on  the  outside  of  the  feed  box  will  agitate  the 
water,  bring  slime  to  the  surface,  and  thus  decrease  its 
capacity. 
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The  box  shown  passes  between  600  and  700  gal.  per 
minute  to  the  tank,  and  the  overflow  is  practically  clear. 
There  is  no  sign  of  agitation  around  the  outside  of  the 
box.  the  water  being  almost  clear  at  this  point.  The 
baffles  should  be  adjusted  to  dampen  all  eddies  so  that 
the  feed  will  descend  through  the  opening  in  the  bottom 
in  a  smooth  sheet.  In  the  box  illustrated  this  opening 
is  2  x  4   ft. 

The  box  should  be  carefully  nailed  and  supported  by 
iron  straps  in  order  that  it  may  not  break  apart  and 
fall  to  the  bottom  of  the  tank,  with  consequent  serious 
damage  to  the  mechanism. 


Chain  Grip  for  Rope  Haulage 

In  rope  haulage  with  the  ordinary  clip  on  the  lever 
or  screw  principle,  when  ascending  a  slope,  there  is 
danger  that  a  full  car  will  occasionally  break  away  and 
slip  down  the  rope  when  nearing  the  top  of  a  steep 
incline,  writes  J.  Chilton  in  the  Journal  of  the 
Chemical,  Metallurgical  &  Mining  Society  of  South 
Africa.  This  is  because  the  full  rope  near  the  bank 
head  is  of  slightly  less  diameter  than  the  same  rope  at 
the  bottom  of  the  slope.  Consequently  most  rope  clips 
have  to  be  tightened  when  under  this  heavy  strain. 
This  entails  extra  expense  in  labor  and  often  damages 


catty.  The  breaking  strain  of  the  chain  is  about  three 
tons,  and  should  a  truck  become  derailed  the  chain 
breaks,  thus  avoiding  damage  to  the  rope.  The  diam- 
eter of  the  rope  is  I  in.,  and  it  travels  over  the  tracks  at 
the  rate  of  two  miles  per  hour.  The  attaching  and  de- 
taching of  the  trucks  at  the  three  landings  is  done  with- 
out interfering  with  the  speed  of  the  rope. 


Chain  grip  used  for  attaching  car  to  haidage  rope 

the  rope.  To  avoid  these  dangers  and  disadvantages  at 
the  Modder  East  it  was  decided  to  put  in  the  chain  grip 
attachment.  This  method  of  fastening  is  probably  the 
simplest  that  could  be  employed. 

Subsequent  events  have  shown  the  wisdom  of  this 
choice,  for  neither  with  the  full  nor  with  the  empty  car 
has  trouble  been  experienced  due  to  slipping.  The 
chains  are  attached  to  the  front  of  the  full  car,  and 
to  the  back  of  the  empty.  They  are  about  10  ft.  in 
length  with  --in.  links.  ;m<l  a  hook  at  each  end.  One 
hook  •    draw-bar  of  the  truck,  then  the 

chain  is  wound  a  few  times  round  the  rope  and  hooked 

ipon  itself,  is  shown  in  the  accompanying  sketch. 

t  tn.'  chief  merit)  of  this  method  of  fastening  is 

th.it   th>    pull  is  on  the  draw-bar.  low  down,  and  in  the 

r  of  the  road,   thus  avoiding  the  side  wear  on  the 

.  which  is  so  marked  a    feature  in  some   forms  of 

endless-rope  haulages.    The  :  tightening 

and  dot      not   damage  the  rope 

When  the  chain  grip  was  undei  consideration  it  was 

there  might  be  some  trouble  due  to  the 

ting  of  the  rope  if  great   car.  erciaed   in 

rig  t h«-  ends,  but   this  drawback  was  successfully 

■  m.'.  and  .  i'  aw  n  up  no 

further    trouble     was  I  d     from     this    source. 

Although    there    are    two    curves    in    the    haulage,    the 

chains  and  hooks  pas-   round   the  sheave     «  thoul    ditli- 


The  Determination  of  Silver 
in  Bismuth  Metal 

By  Walter  H.  Jacobson 

As  most  assayers  will  agree,  serious  difficulties  are 
encountered  when  the  lead  button  to  be  cupelled  contains 
a  high  percentage  of  bismuth.  This  is  likely  to  be 
the  case  when  a  silver  determination  is  made  on  bismuth 
metal.  Some  lead  and  tin  refinery  slimes  are  treated  by 
separate  processes  for  the  concentration  of  bismuth, 
which  always  contains  some  of  these  precious  metals. 
The  following  method  gives  reliable  results  if  carefully 
carried  out: 

Weigh  out  0.25  assay  ton  in  a  large-size  beaker  and 
fume  with  about  85  c.c.  of  sulphuric  acid.  Continue 
fuming  for  about  five  minutes  to  effect  complete 
decomposition  and  solution  of  bismuth  salts.  Cool  to 
the  point  where  the  white  fumes  (SO.)  cease  to  be 
emitted.  Add  with  constant  stirring  about  450  c.c.  1-1 
sulphuric  acid  very  slowly,  so  that  no  splashing  will 
take  place.  Heat  slowly  for  about  three-quarters  of  an 
hour.  If  this  is  closely  followed  out,  almost  all  the 
bismuth  oxysulphate  will  be  dissolved.  If  not  com- 
pletely in  solution,  decant  and  fume  the  undissolved 
salts  with  25  c.c.  sulphuric  acid,  diluting  to  200  c.c. 
with  1-1  sulphuric  acid. 

Pour  both  solutions  into  a  liter  beaker  and  cool  to 
room  temperature.  Dilute  to  about  750  c.c.  with  dis- 
tilled water  and  add  about  1  c.c.  of  a  saturated  solution 
of  sodium  chloride  to  precipitate  the  silver.  Filter  a'ld 
wash  well  with  cold  water.  Dry  residue  and  proceed 
with  any  fire  method. 


Ignition  of  Gas  by  Electric  Detonators 

Several  ignitions  of  mine  gas,  which  might  have  led 
to  explosions,  and  at  least  one  mine  fire  attributed  to 
heated  leg  wires  of  electric  detonators,  have  occurred 
at  mines  in  which  outside  shot  firing  is  practiced. 
Photographs  taken  at  one  mini'  indicated  that  the  wires 
became  red  hot  during  tiring.  These  results  having 
been  called  to  the  attention  of  the  electrical  section  of 
the  U.  S.  Bureau  of  Mines,  tests  have  been  made 
to  determine  if  possible  the  cause  of  the  ignition  and 
to  aid  in  preventing  future  trouble  of  this  kind.  The 
report  is  given  in  Reports  of  Investigations,  No.  2,383, 
published  by  the  Bureau. 

As  a  result  of  this  investigation,  the  following  pre- 
ventive measures  are  BUggCSted: 

1.  Conned  the  detonators  in  paralli  'Ties- 
parallel,  or  straight  series. 

2.  Limit  the  time  length  of  connection  to  the  firing 
supply  to  from  0.2  to  0.16  seconds. 

.",.     Use  electric  detonator     with  copper  leg  wires. 
■1.    I'se    a    firing   current    BUpply    having    the    lowest 
tandard  voltage  that  will  satisfactorily  fire  all  of  the 

detonators  as  connected.     For  example,  do  not   fire  from 
:■:  uit   if  22tl  v.  would  lie  ample  to  give  at   lea-t 

two  amperes  through  ever)  detonator. 

.">.    Use  an  ungrounded  firing  circuit. 
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The  New  Oil  Pool  at  Tidioute,  Pa. 

Believed  to  Be  of  Moderate  Extent — Gas  Pools 
Found  Near  Corry  and  Meadville 

Discoveries  of  oil  and  gas  in  northwestern  Pennsyl- 
vania early  in  June,  1922,  were  deemed  of  sufficient 
interest  to  warrant  sending  a  geologist  to  that  region  to 
gain  first-hand  information  for  answering  queries  con- 
cerning these  new  pools,  according  to  M.  E.  Johnson 
in  Bulletin  51  of  the  Pennsylvania  Bureau  of  Topo- 
graphic and  Geological  Survey.  The  pools  were  visited 
June  28-30. 

Oil  at  Tidioute  is  nothing  new.  Back  in  1860  oil 
was  first  discovered  in  this  region  and  considerable 
production  was  obtained  by  sinking  shallow  wells  to 
the  Second  and  Third  Benango  oil  sands.  At  that  time 
wells  a  thousand  feet  in  depth  were  considered  to  be 
very  deep,  and  after  two  or  three  wells  had  been  sunk  to 
that  depth  without  encountering  any  oil  below  the 
Third  sand,  it  was  taken  for  granted  that  no  oil  existed 
in  the  Tidioute  region  below  that  sand.  Later,  as  the 
art  of  drilling  was  improved  and  holes  were  put  down 
deeper  and  deeper,  two  or  three  holes  more  than  1,500 
ft.  deep  were  sunk  in  the  vicinity  of  Tidioute.  These 
holes  were  also  dry  and  merely  confirmed  the  opinion 
of  most  people  that  drilling  below  the  Third  sand  in 
the  Tidioute  region  was  a  fruitless  undertaking. 

The  production  of  oil  in  the  Tidioute  region  reached 
a  maximum  in  1866-67,  when  the  Dennis  Run  pool  was 
developed.  Following  that  period  production  gradually 
declined  until  about  1904,  when  the  Tidioute  oil  pool, 
which  had  been  flooded  previously,  was  unwatered  by 
pumping  and  good  production  was  obtained.  Constant 
pumping  of  the  wells  since  that  time  has  practically 
exhausted  the  supply  of  oil  in  the  Second  and  Third 
sands,  but  the  wells  are  still  pumped  for  the  gasoline 
that  can  be  extracted  from  the  rich  gas  obtained. 

In  addition  to  the  oil  pools  developed  in  and  around 
Tidioute,  gas  was  discovered  in  a  deeper  sand  on  Queen 
Creek  about  four  miles  southeast  of  the  town.  For 
want  of  a  better  name  this  sand  was  called  the  Queen 
sand.  Wells  in  this  pool  encountered  the  top  of  the 
Queen  sand  about  700  ft.  below  the  top  of  the  Third 
sand.     The  sand  averaged  100  ft.  in  thickness. 

When  Charles  Carnahan  decided  to  drill  on  the  Sig- 
gins  farm  in  the  spring  of  1922  (it  is  reported  that  a 
dream  induced  him  to  do  it),  he  had  perseverance 
enough  to  keep  on  drilling  even  though  no  production 
was  obtained  in  the  Third  sand  and  for  a  depth  of  con- 
siderably more  than  700  ft.  below  the  top  of  that  sand. 
The  bit  finally  entered  pay  sand  about  750  ft.  below 
the  top  of  the  Third  sand  on  or  about  June  1,  1922. 
The  flow  of  gas  was  so  strong  at  first  that  it  sprayed 
oil  all  around  the  well.  Production  at  first  was  at  the 
rate  of  only  20  bbl.  a  day,  but  on  drilling  further  into 
the  sand,  the  production  was  increased  to  over  100  bbl. 
a  day. 

Since  the  Carnahan  discovery  well  was  drilled,  many 
other  rigs  have  been  erected  and  holes  put  down. 
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No.    1 — Carnahan  No.  1  well  on  Siggins  farm )  .  ftn 

No.    2 — Carnahan  No.  2  well  on  Siggins  farm j 

No.    3 — Carnahan  well  on  Schoellkopf  farm 30 

No.    4 — Clinger  No.  1  well  on  Hunter  estate 200 

No.     5 — Clinger  No.  2  well  on  Hunter  estate 400 

No.     6 — Carnahan  No.  1  well  on  Jennings  farm. 30 

No.    7 — Carnahan  No.  2  well  on  Jennings  farm 250 

No.     8 — Carnahan    well 300 

No.     9 — Carnahan    well drilling 

No.  10 — Brocklehurst  &  Kapp  well  on  Teager  farm drv 

No.  11 — White  Oil  Company  well 60 

No.  12 — Hague   and  Company dry 

No.  13 — Hawkey,   et   al dry 

No.  14 — Carnahan  well rig  up 

The  biggest  well  brought  in  to  date  is  the  Clinger 
No.  2  well  on  the  Hunter  estate.  This  well  was  re- 
ported July  17  as  coming  in  at  800  bbl.  The  biggest 
reported  production  of  the  Clinger  No.  1  well  was  700 
bbl.  At  the  time  the  field  was  visited  (June  28)  the 
latter  well  was  being  deepened  and  was  at  that  time 
making  about  500  bbl.  of  high  gravity  (47.7  deg.  Be.) 
oil  a  day.  The  National  Transit  Pipe  Line  Co.  was 
taking  the  production  from  all  the  producing  wells. 
Recently  this  company  has  had  to  install  a  3-in.  line  in 
addition  to  the  two  2-in.  lines  "already  laid,  in  order 
to  take  care  of  all  the  production. 

All  of  the  producing  wells  are  getting  oil  from  the 
Queen  sand.  From  data  at  hand  it  would  appear  that 
this  sand  is  at  about  the  same  stratigraphic  horizon  as 
the  well-known  Clarendon  sand.  In  the  Starbrick  well, 
put  down  just  west  of  the  city  of  Warren,  the  Glade 
sand  was  encountered  at  a  depth  of  67  ft.  below  the 
bottom  of  the  pink  rock  and  the  Clarendon  at  about  167 
ft.  In  the  Clinger  No.  1  well  (listed  above)  the  Queen 
sand  was  encountered  at  a  depth  of  200  ft.  below  the 
bottom  of  the  pink  rock.  Near  the  town  of  Clarendon 
the  producing  sand  (Clarendon)  was  encountered  at  a 
slightly  greater  depth,  but  in  general  the  two  sands 
seem  to  occupy  about  the  same  horizon. 

Exposures  are  poor  and  infrequent  in  the  vicinity  of 
the  new  pool  at  Tidioute.  Those  outcrops  seen,  how- 
ever, indicated  a  very  gentle  dip  to  the  south.  It  is 
possible  that  there  may  be  a  terrace  here  in  the  wide- 
spread southward-dipping  monocline  of  northwestern 
Pennsylvania  and  New  York.  If  such  were  the  case  it 
would  account  for  the  location  of  the  oil  pool.  Until 
further  field  work  can  be  done,  however,  one  can  only 
hazard  a  guess  as  to  the  true  reasons;  for  its  location. 

The  wells  all  start  at  about  the  stratigraphic  horizon 
of  the  First  sand  (Venango  group),  this  sand  occur- 
ring near  the  top  of  the  Devonian  system.  The  sur- 
rounding hills  are  capped  by  Pottsville  conglomerate. 
Boulders  of  this  formation  cover  the  hillsides  and 
effectually  conceal  the  rocks  beneath  the  conglomerate. 
It  is  known,  however,  that  there  is  an  unconformity 
at  the  base  of  the  latter  in  this  region  and  that  the 
strata  below  the  conglomerate  dip  at  a  greater  angle 
to  the  south  than  does  the  conglomerate  itself.  The 
Mauch  Chunk  formation  is  not  present  in  this  region. 

All  of  the  wells  brought  in  to  date  are  gusher  wells 
flowing  naturally  at  intervals  when  the  accumulated 
pressure  of  the  gas  in  the  wells  is  sufficient  to  raise  the 
column  of  oil  in  the  hole.  The  oil  is  light-colored, 
greenish-yellow,   and  very  similar   in  appearance  to   a 
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light-bodied  lubricating  oil.  The  gravity  is  47.7  deg. 
Be.  As  yet  no  use  has  been  made  of  the  gas  which 
accompanies  the  oil. 

It  is,  believed  that  the  newly  discovered  oil  pool  will 
not  be"  of  large  extent.  The  oil  sands  in  this  region 
change  in  character  very  quickly,  and  it  is  thought  that 
this  characteristic  of  the  sands  would  limit  the  pool 
to  a  small  area  even  if  structural  conditions  were  favor- 
able over  a  much  larger  area.  Already  the  pool  has 
been  defined  by  dry  holes  on  the  south  and  northwest. 

In  the  latter  half  of  1921  a  small  gas  pool  was  devel- 
oped about  two  and  one-half  miles  east  of  Corry,  Erie 
County,  Pa.,  and  half  a  mile  south  of  Columbus,  War- 
ren County.  This  is  in  wildcat  territory,  hitherto 
thought  unproductive.  The  nearest  production  Of  any 
importance  is  25  miles  away  along  the  lake  shore  at 
Erie.  All  wells  are  about  800  ft.  deep  and  small  pro-, 
ducers.  The  first  well  was  drilled  completely  through 
the  sand  and  was  soon  drowned  out  by  water.  The 
sand  is  only  3  ft.  thick — probably  a  local  stray- — and 
it  is  probable  that  the  pool  will  be  very  short-lived. 
At  present  five  wells  are  producing  and  the  gas  is  being 
piped  to  Corry.  The  wells  start  at  a  geologic  horizon 
about  one  hundred  feet  below  the  base  of  the  Pottsville 
conglomerate.  No  logs  could  be  obtained  of  any  of  the 
wells,  but  the  producing  sand  must  be  somewhere  near 
the  horizon  of  the  Glade  ?and. 

On  June  14,  1922,  a  gas  well  was  brought  in  on  the 
E.  A.  DeVore  farm,  two  and  three-quarter  miles  south 
of  Meadville,  Pa.  The  well  showed  an  initial  rock  pres- 
sure of  close  to  150  lb.  and  an  initial  volume  of  900,000 
cu.ft.     It  was  broutrht  in  at  a  depth  of  512  ft. 

The  well  is  only  200  yards  west  of  a  well  which  had 
been  put  down  previously  and  pronounced  dry.  The 
whole  region  around  Meadville  has  been  pretty  thor- 
oughly punctured  with  holes,  and  it  is  thought  probable 
that  further  drilling  will  not  develop  an  extensive  pool. 
A  slight  roll  in  the  rocks  near  by  probably  accounts 
for  the  presence  of  gas  at  this  point. 

The  well  starts  near  the  top  of  the  Devonian,  the 
producing  sand  being  near  the  horizon  of  the  Third 
Venango  sand.  

Prospecting  for  Oil  in  Queensland 

By  Our  Brisbane  Correspondent 

A   second  discovery  proving  the  existence  of  oil   in 

the  state  bore  at  Roma,  Queensland,  Australia,  had  just 

been  reported  when  the  last  mail  left  (written  Aug.  14). 

This  bore,  at  a  depth  of  3,705  ft.,  in  June,  1919,  struck 

a  heavy  flow  of  gas,  which  on  analysis  was  proved  to 

contain    11    pints    of   petrol   per    1,000   cu.ft.,   and   the 

percentage  of  oil  was  expected  to  increase  under  high 

nre.     The  drill  bit   and  a  few  fret   of  the  stem  had 

Otuly  jammed   in  the  hole  through  the  breaking  of 

the  stem,  and  it  was  m  He-  cour  e  "i  Ashing  operations 
for  the  lost  tools  that  the  petroleum  gas  was  released. 
In  a  bon  -nnk   •  Bow  of  gas  had 

been    struck    at    nearly    the    sane'    depth    in    a    well    put 

n  by  a  private  compan}     Tl  ignited  from  the 

fire  of  the  toiler  operating  the  drill,  and  the  Are  was 
extinguished  with  difficulty.    On  an  attempt  being  made 
to   resume  sinking  in  this  bore   the  tools   B 
irretrievably  jammed,  and  the  well   wa     abandoned, 
In   the  well  ping  gas,   alter   it    had   been  shut 

off,  forced  the  ob  tructing  implements  up  'he  hole  450 

then  many  weary  months  have  been  spent   in 

fruitless  attempl    to  move  the  obstruction  further,  and 

St    length    it    W8S    de>  Ided   to   deflect    the   drill    from   the 


original  hole  several  hundred  feet  above  the  jammed 
tools,  and  by  this  means  bore  past  them.  It  was  while 
this  work  was  in  progress,  under  the  supervision  of 
an  Australian  driller,  that  the  recent  discovery  was 
made.  The  new  boring,  going  down  10  in.  from  the 
original  hole,  had  reached  a  depth  of  2,815  ft.  from 
the  surface,   when   a   black,   semi-liquid   was   skimmed 


'  jK3B^&     hsu  . 


State  well  at  Roma,  Queensland 

from  the  bore  water,  and  this  muddy  substance,  on 
being  analyzed,  was  shown  to  contain  over  35  per  cent 
of  oil.  Thus,  for  the  second  time  petrol  has  been  proved 
to  come  from  the  Roma  state  bore — on  this  occasion  at 
a  depth  much  less  than  where  it  had  been  found  in  the 
escaping  gas. 

In  neither  this  bore  nor  in  the  one  sunk  by  the 
private  company  had  signs  of  oil  been  observed  at  the 
shallower  depth.  It  has  now  been  decided  to  suspend 
boring  temporarily,  clear  the  hole  of  water,  and  further 
test  the  zone  from  which  the  oil  has  come,  with  the 
view  of  ascertaining,  if  possible,  what  are  the  prospects 
of  the  petroleum  being  found  in  commercial  quantity. 
An  example  of  the  humorous  side  of  oil  prospecting 
comes  from  Beaudesert.  a  farming  and  grazing  center 
about  40  miles  south  of  Brisbane.  A  bottle,  containing 
a  white  fluid  having  a  strong  smell  and  the  appearance 
of  kerosene,  and  taken  from  a  well  intended  to  supply 
dairy  cattle  with  drink,  was  submitted  to  the  Minister 
for  Mines,  who  instructed  two  geologists  to  investigate. 
These  experts,  after  pronouncing  the  geological  con- 
ditions of  the  Beaudesert  country  to  be  favorable  for 
oil,  had  another  sample  of  the  oily  liquid  taken  from 
the  farmer's  well  under  their  own  eyes,  and  this  an- 
alyzed !>o  per  cent  of  kerosene  and  .">  per  cent  of 
lubricating  oil.  The  geologists,  knowing  that  it  was 
not  an  unheard-of  tiling  for  kerosene  to  be  found  in 
nature,  had  the  well  pumped  drj  and  sealed  up  for  a 
fortnight,  after  which  they  took  another  sample  for 
testing  purposes,  with  the  re  Ull  that  all  traces  of  oil 
were  found  to  be  gone.  Tie'  experts  were  then  of 
d  that  the  oil  bad  not  oozed  from  the 
lurrounding    strata,    and,    with    the    assistance    of    the 

analyst,  were  convinced  that  the  refined  oil  had  come 

from    the    ordinary    four-gallon    tin    bearing    the    brand 

•    ,.■    ihe   Are   Kerosene,"   While  the  lubricating  oil 

bad  come   from  the  pump.      Bui    JOme  of  the  sanguine 

;    i,     [dents    were    not    satisfied,    and   several    licenses 

to  prospect    for  oil   in  the  (list ri.  t   have  been  taken  out. 
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New  Books 


Three  Books  on  China 
China — Her  History,  Diplomacy,  and 
■Commerce.     By  E.  H.  Parker.    Revised 
Edition.      E.    P.    Dutton    &    Co.,    New 
York.     ?5. 

A  speaker  discussing  recently  the  fu- 
tility of  war  and  the  ultimate  useless- 
ness  of  armies  called  attention  to  the 
historical  fact  that  a  dozen  great  em- 
pires had  become  pre-eminent  in  a  mili- 
tary way  only  to  be  conquered  and  to 
fall  into  decay.  On  the  other  hand,  the 
one  great  country  that  is  the  oldest  of 
them  all,  and  that  has  survived  many 
so-called  conquerings  by  the  simple 
process  of  absorbing  and  assimilating 
the  conquerors,  never  had  an  army,  and 
lias  none  now  that  is  worthy  of  the 
name.  That  country  is  China.  In  the 
eighteen  provinces  that  comprise  China 
live  about  450,000,000  souls — no  one 
Tcnows  accurately  how  many  there  are. 
Neither  has  any  one  a  definite  knowl- 
edge of  the  resources  of  the  country — 
except  that  they  are  diversified  and 
huge,  and  that  they  are  practically  un- 
developed. 

Mr.  Parker's  book  deserves  careful 
reading  by  any  student  of  China;  and 
the  subject  is  fascinating  enough  to  at- 
tract everyone.  The  author  believes 
that  the  traditional  history  of  the  coun- 
try is  insipid;  he  emphasizes  therefore 
the  period  when  foreigners  first  had 
relations  with  China.  Mr.  Parker  lived 
2nd  traveled  among  the  Chinese  for 
many  years;  he  knows  their  religion, 
their  literature,  their  laws,  their  per- 
sonal characteristics,  even  their  racial 
notions;  and  he  explains  them  all  in  a 
very  readable  way.  He  knows  the  mod- 
ern history  of  China  and  the  exploita- 
tion of  the  country  by  the  European 
powers  and  Japan.  In  general,  he  is 
frank  about  the  grabbing  tactics  of 
foreign  governments.  He  says,  for 
instance,  of  Russia,  England,  and 
France,  "these  powers  at  least  went 
through  the  form  of  asking  before 
taking,  and  exhibited  some  small 
consideration  for  China's  'face.' "  He 
slurs  the  United  States  by  saying 
that  we  "have  always  been  prone 
to  pass  as  the  good  and  disinter- 
ested friend  of  China,  who  does  not  sell 
opium  or  exercise  undue  political  influ- 
ence." He  justifies  Japan  in  1914  in  the 
formulation  of  "at  first  sight  harsh  and 
pre-emptory  demands  upon  China,"  by 
saying  that  it  was  necessary  for  Japan's 
self-protection  "in  order  to  forestall 
Teutonic  spite  and  intrigue  and  any 
future  attempt  of  the  tricky  Kaiser  to 
wrest  from  China  by  violence"  further 
territory.  It  is  unnecessary  to  consult 
the  title  page  to  find  that  the  author  is 
British;  but  the  reader  does  not  need  to 
agree  with  all  the  opinions  expressed, 
to  appreciate  the  value  of  the  real  in- 
formation with  which  the  book  is 
crowded.  The  new  edition,  like  most 
new  editions,  has  been,  according  to  the 
cover,  "thoroughly  revised  throughout," 


and  three  extra  chapters  have  been 
added  dealing  with  law  reforms  since 
1905,  the  growth  of  the  spirit  of  democ- 
racy, and  the  rise  of  the  Chinese  Re- 
public. You  should  read  it  if  you  are 
interested  in  the  Eastern  question. 
A.  B.  Parsons. 

The  British  in  China,  and  Far-Eastern 
Trade.  By  C.  A.  Middleton  Smith. 
E.  P.  Dutton  &  Co.,  New  York.  $7. 
The  author  deals  with  markets,  banks 
and  exchange,  shipping,  mines,  rail- 
roads, trading  difficulties,  and  opportu- 
nities. 

The  New  Atlas  and  Commercial  Gazet- 
teer   of    China.      Edited    by    Edwin 
Dingle.     E.  P.   Dutton   &   Co.,  New 
York.    $160. 
This     contains      twenty-five     bilingual 
maps  with  complete  indices,  and  is  au- 
thentic  and   comprehensive. 


specific  gravity  and  to  have  given  a 
more  recent  method  of  testing  for 
mo'ybdenum;  but  probably  the  author 
has  had  in  mind  the  maintaining  of  the 
greatest  simplicity  in  equipment  and 
tests.  Lea  McI.  Luquer. 


Mineral  Classification 

Manual    of    Determinative    Mineralogy. 

By  J.  Volney  Lewis.     Third  revised 

and  enlarged  edition.     John  Wiley  & 

Co.,  New  York.  $3. 
A  very  brief  introduction,  on  Crystal- 
lization, and  Physical  and  Chemical 
Properties,  brings  the  student  to  the 
practical  methods  of  determination. 
Two  methods  are  used:  (1)  Physical 
Tables,  (2)  Blowpipe  Tables. 

In  the  first  method  (Physical  Tables) 
the  general  classifying  tests  are  based 
on  streak  and  color  of  minerals,  with 
cleavage  a  th;rd  test.  Luster  is  not 
used  for  classification  purposes,  but 
hardness  is  indirectly  used.  On  account 
of  the  great  variation  in  color  of  the 
"non-metallic"  minerals,  and  the  prob- 
able difficulty  in  determining  cleavage, 
this  method  of  classification  leads  to 
much  repetition.  In  the  second  method 
(Blowpipe  Tables)  an  elaborate  intro- 
duction is  given,  covering  apparatus, 
reagents,  operations,  and  reactions  of 
the  elements.  The  apparatus  described 
is  usually  of  a  simple  type  and  the 
tables  are  constructed  on  the  "elimina- 
tion plan,"  requiring  most  methodical 
use.  The  classifying  tests  are  based 
on  luster,  fusion,  blowpipe  reactions 
for  the  elements,  and  other  factors. 
A  great  many  useful  hints  are  given 
in  manipulation  and  systematic  work. 
This  method  is  naturally  recommended 
by  the  author,  especially  in  the  case 
of  the  ores. 

Students  should  find  both  sets  of 
tables  useful,  but,  as  indicated  by  the 
author,  must  not  omit  "sight"  knowl- 
edge of  minerals  or  the  broader  rela- 
tions generally  given  in  Descriptive 
Mineralogies. 

At  the  end  of  the  book  are  found 
rn  auxiliary  table  based  on  crystalliza- 
tion, luster,  and  hardness;  a  useful 
glossary,  and  a  list  of  abbreviations. 

A,v>ong  the  advantages  of  the  book 
may  be  mentioned  the  large  number  of 
mineral  species  covered  and  the  concise 
and  systematic  descriptions  of  these 
minerals  in  the  Physical  Tables.  It 
would  have  been  desirable  to  have  de- 
scribed, under  apparatus,  the  gas-blow- 
pipe  and   the   Kraus-Jolly  balance   for 


The  Best  Books  on  Iron  and  Steel 

Messrs.  Schwab,  linger,  Crawford, 
Mathews  and  Corey,  Jr.,  have  selected 
the  following  books  as  of  most  import- 
ance in  a  business  library,  as  repre- 
sentative of  the  iron  and  steel  industry: 

"Metallurgy  of  Iron  and  Steel," 
Stoughton. 

"Manufacture  and  Properties  of  Iron 
and  Steel."     Campbell. 

"Metallography  and  Heat  Treatment 
of  Iron  and  Steel."     Sauveur. 

"Principles,  Operation,  and  Products 
of  the  Blast  Furnace."    Johnson. 

"The  Metallography  of  Steel  and 
Cast  Iron."     Howe. 

"Basic  Open-Hearth  Steel  Process." 
Dichmann.     (Van  Nostrand.) 

"Iron  and  Steel  Works  Directory  of 
the  United  States  and  Canada."  (Ameri- 
can Iron  and   Steel  Institute.) 

"Principles  of  Iron  Founding."  (Mol- 
denke. 

"Blast-Furnace  Construction."  John- 
son. 

"Metallurgical  Calculations."  Rich- 
ards. 

"Electric  Furnaces  in  the  Iron  and 
Steel  Industry."  Rodenhauser,  Schoe- 
nawa  &  Von  Vaur.     (Wiley.) 

All  are  McGraw-Hill  books  with  the 
exceptions  noted  in  parentheses. 


Illness  from  High-Pressure  Air — The 

U.  S.  Bureau  of  Mines,  Washington, 
D.  C,  has  recently  issued  Technical 
Paper  285  on  "Compressed-Air  Illness 
and  Its  Engineering  Importance."  The 
bulletin  is  of  forty-eight  pages,  and  is 
one  of  a  series  dealing  with  the  physio- 
logical problems  arising  in  mining  and 
underground  engineering  development?. 
It  relates  specifically  to  methods  of 
overcoming  the  ill  effects  on  men  of  in- 
creased atmospheric  pressure,  and  re- 
ports the  work  done  on  this  problem  in 
the  construction  of  the  East  River  tun- 
nels in  New  York.  It  may  be  obtained 
free  on  request  to  the  Bureau. 

Miners'  Phthis's — The  Department  of 
Mines  of  Western  Australia,  Perth,  has 
issued  a  ninety-nine  page  report  on 
Miners'  Phthisis  in  South  Africa,  ob- 
tainable on  request.  The  bulletin  is  a 
very  complete  report  on  many  different 
phases  of  the  health  of  underground 
workers  as  affected  by  rock  dust. 

Tasmanian  Mining  The  report  of  the 
Acting  Secretary  for  Mines  for  1921 
has  recently  been  issued,  and  describes 
mining  progress  in  Tasmania  during 
the  year.  It  is  a  pamphlet  of  ninety- 
two  pages  and  may  be  obtained  free 
from  the  Secretary  for  Mines,  Mines 
Department,  Hobart,  Tasmania. 
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3    Societies,  Addresses,  and  Reports 


Institute  Meets  in  San  Francisco 

Members  Visit  Plant  of  United  Comstock  at  Gold  Hill,  Nev.,  the 
Hetch  Hetchy  Dam,  University  of  California,  Stanford  Univer- 
sity and  Points  of  Interest  on  San  Francisco  Bay — 
Technical  Sessions  Well  Attended 


THE  EASTERN  .MEMBERS  of  the 
American  Institute  of  Mining  and 
Metallurgical  Engineers,  headed  by 
Arthur  S.  Pwight  and  F.  F.  Sharp- 
less,  who  were  on  their  way  to  the  In- 
stitute's meeting  at  San  Francisco,  de- 
toured  from  their  route  at  Sacramento 
and  arrived  in  Reno,  Nev.,  on  the  morn- 
ing of  Sept.  22.  They  were  joined  at 
Reno  by  members  of  both  the  San 
Francisco  and  Nevada  sections.  Break- 
fast was  served  to  all  by  the  Nevada 
Section,  and  by  9  o'clock  everyone  was 
on  the  way  to  Virginia  City,  Gold  Hill, 
and  Comstock.  the  new  village  at 
American  Flat  below  Gold  Hill.  The 
route  was  by  the  Geiger  grade  over 
the   Virginia    Range. 

Arriving  at  Comstock,  the  party  was 
divided,  part  being  taken  into  the 
mine  workings  of  the  United  Com- 
stock Mines  Co.  through  the  adit  and 
part  visiting  the  new  cyanide  mill 
which  is  about  to  be  placed  in  operation 
by  the  company.  Luncheon  was 
served  at  the  company's  boarding 
house,  and  during  the  afternoon -those 
who  had  visited  the  mine  inspected  the 


mill.  Late  in  the  afternoon  the  party, 
accompanied  by  many  Nevadans,  pro- 
ceeded to  Gold  Hill,  and  the  visitors 
were  entertained  at  a  banquet  by  the 
company's  officials.  Bulkeley  Wells 
was  host. 

Following  the  repast,  a  brief  busi- 
ness meeting  of  the  Nevada  Section 
was  held,  and  Bulkeley  Wells  intro- 
duced Governor  Emmet  D.  Boyle. 
Governor  Boyle  extended  felicitations 
to  the  audience  on  the  reincarnation  of 
the  Comstock.  He  called  attention  to 
the  fact  that  many  technical  details  of 
mining  had  originated  upon  the  Com- 
stock and  that  the  first  federal  mining 
laws  had  been  sponsored  by  Nevada 
statesmen.  He  said  that  not  only  did 
Bulkeley  Wells  bring  capital  to  the 
state,  not  only  did  he  bring  a  compe- 
tent technical  staff,  but  he  also 
brought  a  full  conception  of  the  human 
responsibilities  involved  in  the  impor- 
tant undertaking.  He  extended  an  in- 
vitation to  the  members  of  the  Insti- 
tute  to   come  again   to   Nevada. 

President  Arthur  S.  Dwight  of  the 
Institute,    who    was    then     introduced. 


I  sin, i,  Sa  ■  Pa  ',   \i  .,, ,/  v. 

"  Building,  F 

/,  and  W< '/    Fargo  Building 


said  that  he  welcomed  the  opportunity 
that  had  been  given  the  Institute  mem- 
bers through  the  initiative  of  the 
Nevada  members.  He  commented  upon 
the  standards  indicated  by  the  de- 
velopment of  the  mine  and  the  con- 
struction of  the  new  mill  as  reflecting 
the  character  and  standing  of  the  en- 
gineers. He  said  that  the  success  of 
the  enterprise  was  assured.  He  told 
how,  when  he  had  charge  of  operations 
at  Cananea,  the  Mexican  Government 
co-operated  with  his  company  to  the 
extent  of  cancelling  all  duties  upon  the 
machinery  and  materials  used  in  the 
construction  of  the  Cananea  mill.  He 
brought  in  two  carloads  of  windows. 
The  old  Mexican  official  objected  to  the 
remission  of  the  duties  upon  the  win- 
dows. The  official  said  that  no  building 
could  have  so  many  windows.  Where- 
upon he  was  taken  upon  a  visit  to  the 
plant  and  shown  the  empty  spaces 
awaiting  the  receipt  of  the  windows. 
"The  wonder  is,"  said  the  official,  "how 
you  got  all  those  windows  into  two 
cars." 

President  William  Sproule  of  the 
Southern  Pacific  was  introduced  by 
Mr.  Wells.  Mr.  Sproule  commented 
upon  the  interesting  point  that  the 
pathetic  city  of  the  past  should  have 
become  the  prophetic  city  of  the  fu- 
ture. He  said  that  the  glory  of  the 
past  gave  bright  promises  for  the 
future.  Men  of  spirit,  knowledge,  and 
possessing  the  confidence  of  other  men 
to  such  a  degree  that  they  could  bring 
their  massed  wealth  into  Nevada  and 
put  it  to  work  had  initiated  the  enter- 
prise represented  by  the  United  Com- 
stock Mines  Co.  Instances  like  this 
served  to  dispel  the  false  notion  of  the 
iniquity  attached  to  wealth.  He  said 
that  such  an  enterprise  as  this  one 
could  not  have  been  accomplished  by 
popular  subscription.  It  could  not  have 
been  dune  other  than  by  tapping  the 
sources  of  accumulated  wealth.  Fail- 
ing to  do  that,  most  enterprises  would 
either  fail  or  riot  even  be  started.  He 
said  that  thinking  people  must  lead  in 
a  constructive  program,  as  out  of  the 
accumulation  of  wealth  by  individual 
frugality  would  come  the  capital  for 
tlic  dcvcl. .pni, ri|  of  the  state  and  its 
future  prosperity. 

Senator  Key  Pittman,  Walter  E. 
Clark,  presi.lent  of  the  Nevada  State 
iv:  Mayor  Stewart  of  Reno, 
and  Senator  Charles  Henderson  con- 
tributed  to  the  addresses,  and  then 
Bulkeley  Wells,  in  closing  the  meeting. 
introduced  the  individual  membt 
his    st.'itf    and    their   assistants. 

Albert    Burch    presided    at    the    min- 
ions   which    were   held    at    the 
Engineers    Club    of    San    Francisco    on 
Mr.    Burch,   in   opening   the 
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meeting,  introduced  Roy  W.  Kelly,  who 
presented  a  paper  on  "Industrial  Rela- 
tions in  the  California  Petroleum  In- 
dustry." Mr.  Kelly  stated  that  one  of 
the  practical  difficulties  encountered  in 
establishing  the  necessary  contact  be- 
tween the  directing  personnel  and  the 
workers  was  the  scattered  divisions  of 
the  different  parts  of  the  industry.  He 
pointed  out  the  necessity  for  educa- 
tional work  and  said  that  the  problem 
of  training  men  was  a  real  problem. 
Most  of  the  large  companies  in  Cali- 
fornia had  done  and  are  doing  some- 
thing toward  this  objective,  he  de- 
clared. An  investigation  had  shown 
that  the  "radicals"  were  in  large  de- 
gree men  who  had  had  little  education. 
They  were  thus  susceptible  to  un- 
scrupulous leaders.  In  a  short  sum- 
mary he  stated  that  an  objective  of 
the  industrial  relations  work  was 
safety  in  industry  and  that  it  had  to  do 
with  employment,  education,  housing 
and  sanitation,  transfers  and  promo- 
tions, the  discovery  of  latent  talent 
among  workers,  the  handling  of  com- 
plaints, discharges,  the  investigation  of 
the  cost  of  living,  the  adjustment  of 
wages,  and  safety  inspection.  He  advo- 
cated medical  examination  of  all  work- 
ers and  stated  that  this  was  being  done 
by  some  of  the  petroleum  companies. 
Mr.  Kelly  then  presented  a  number  of 
lantern-slide  charts  illustrating  statis- 
tical data  and  followed  these  by  an  ex- 
cellent moving-picture  film  showing  in- 
timately both  living  and  working  con- 
ditions in  the  oil  fields.  The  distribu- 
tion of  petroleum  products  was  also 
illustrated. 

Geology  of  United  Comstock  Mine 

Described 
Following  the  short  discussion,  Wil- 
bur H.  Grant  read  his  paper  on  "The 
Geology  of  the  United  Comstock  Mine." 
He  briefly  discussed  the  geology  of  the 
United  Comstock  mines,  which  embrace 
the  southern  end  of  the  Comstock  Lode 
beginning  at  the  boundary  line  be- 
tween Virginia  City  and  Gold  Hill  and 
extending  south  to  American  Flat,  a 
total  distance  of  approximately  10,300 
ft.  along  the  lode.  Over  1,000  ft.  of  the 
Lode  at  the  north  end  of  the  property 
in  question  has  been  developed  by  five 
main  levels  and  numerous  sublevels. 
This  work  has  been  done  in  the  Im- 
perial mine.  The  Yellow  Jacket,  to  the 
south,  has  been  partly  developed  by  the 
reopening  of  three  old  levels.  A  main 
haulage  adit  has  been  driven  from 
Comstock  in  American  Flat  a  distance 
of  9,250  ft.  to  the  north  end  of  the 
property.  About  5,500  ft.  of  the  adit 
length  is  in  the  foot  wall  of  the  Lode 
and  parallel  to  it.  In  the  Imperial 
mine,  the  country  rock  is  highly  altered 
andesite.  Part  of  the  lode  has  been 
mined,  and  the  new  mining  work  will 
consist  of  mining  the  stope  fillings  and 
such  portions  of  the  vein  as  had  been 
left  by  the  former  miners.  Mr.  Grant 
stated  that  the  best  grade  of  ore  is  in 
the  old  fills.  Much  of  the  walls  of  the 
old  stopes  can  be  mined  at  a  profit.  It 
is  anticipated  that  practically  all  of 
the  ore  to  be  mined  lies  above  the  adit 
level  and  will  be  in  the  vicinity  of  the 
old  stopes. 


California  Street  hill,  San  Francisco,  at  junction  of  Grant  Avenue 


"The  Aztec  Mine,  Baldy,  New 
Mexico,"  a  joint  paper  by  Charles  A. 
Chase  and  Douglas  Muir,  was  pre- 
sented by  Douglas  Muir.  Mr.  Muir 
reviewed  the  history  of  the  mine,  which 
is  interesting  chiefly  because  of  the 
fact  that  quartz  veins  and  contact 
metamorphic  deposits  occur  in  associa- 
tion with  sedimentaries  which  have 
been  intruded  by  masses  and  sills  of 
porphyry.  The  primary  gold  deposits 
are  of  two  types,  quartz  veins  and  con- 
tact metamorphic  deposits  in  cal- 
careous sedimentary  rocks.  Most  of 
the  gold  has  been  obtained  from  the 
quartz  veins,  which  are  closely  as- 
sociated with  intrusions  of  porphyry. 
Owing  to  the  abundance  of  sedi- 
mentary rocks,  many  veins  appear  to 
be  wholly  contained  in  them.  A 
description  of  the  geology,  prospect- 
ing, mining,  and  milling  was  given  by 
Mr.  Muir.  Mr.  Muir  said:  "Of  drift- 
ing, slope  sinking,  and  similar  work,  a 
distance  of  9,883  ft.  was  accomplished 
during  the  years  1918-1921,  at  a  total 
cost  of  $15.89  per  foot.  During  the 
same  period,  diamond  drilling  aggre- 
gated 18,276  ft.,  at  an  average  total 
cost  of  $4.59  per  foot,  including  sam- 
pling and  assaying.  With  the  exception 
of  two  small  orebodies  and  two  large 
high-grade  orebodies,  an  unprofitable 
one,  and  a  few  scattered  high  assays, 
nothing  substantial  was  accomplished 
by  this  exploration." 

At  the  conclusion  of  the  luncheon 
which  followed  the  morning  session 
Chairman  Burch  introduced  President 
Dwight.  President  Dwight  said  that 
one  of  the  problems  of  the  Institute 
was  to  maintain  contact  with  the  mem- 
bership. He  brought  up  the  subject  of 
finances  and  informed  the  members 
that  the  budget  had  increased  to 
$200,000  per  year  and  that  the  income 


from  dues  was  $150,000,  leaving  an  ap- 
parent deficit  of  $50,000.  Efforts  were 
being  made  to  economize.  He  declaimed 
that  the  continuation  of  the  Institute's 
publication  was  a  necessity.  He  called 
attention  to  the  fact  that  a  friend  of 
the  late  Dr.  James  Douglas  had  placed 
a  sum  of  money  at  the  command  of  the 
Institute  for  the  design  and  creation 
of  a  gold  medal  to  be  awarded  each 
year  for  distinguished  service  in  non- 
ferrous  metals. 

L.  W.  Wallace  discussed  the  work  of 
the  Federated  American  Engineering 
Societies.  The  most  important  work, 
in  his  opinion,  undertaken  by  the  Fed- 
eration was  in  the  espousal  of  the  new 
patent  bill.  He  brought  up  the  sub- 
ject of  the  revision  of  the  mining  laws, 
and  expressed  the  opinion  that,  unless 
the  mining  men  showed  interest,  the 
Arentz  bill  had  no   chance  of  passing. 

Mining   Methods  at  United 
Comstock  Described 

John  R.  Reigart  was  not  present,  and 
his  paper  on  "Mining  Methods  at 
United  Comstock  Mines"  was  read  by 
title.  Mr.  Reigart  stated  in  his  paper 
that  three  intermediate  levels  will  be 
driven  above  the  level  of  the  principal 
adit,  from  175  to  190  ft.  apart.  The 
upper  haulage  level  is  now  being 
driven,  and  the  ore  above  this  will  be 
the  first  to  be  mined.  This  intermedi- 
ate is  at  the  same  level  as  the  collar  of 
the  Yellow  Jacket  shaft.  Three  ore 
passes  are  being  driven  to  connect  the 
intermediate  with  the  adit  level.  The 
ore  passes  are  9  by  8  ft.  over  all 
and  divided  into  chute  and  manway 
compartments.  The  chute  compartment 
is  4  ft.  6  in.  x  6  ft.  4  in.  in  the  clear, 
and  is  cribbed  with  wooden  blocks  be- 
tween the  lOxlO-in.  cribbing  timbers. 

The  plan  of  the  level  comprises  two 
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drifts,  one  on  each  side  of  the  orebody. 
Crosscuts  are  turned  off  from  the  foot- 
wall  drift  every  55  ft.  and  connect  with 
the  hanging-wall  drift.  The  ore  passe? 
connect  with  the  foot-wall  drift.  A 
sublevel  is  being  opened  up  above  the 
intermediate  level  a  vertical  distance  of 
.  and  raises  are  driven  to  this 
sublevel.  The  raises  are  offset  at  the 
sublevel  by  the  width  of  the  raise  and 
then  continued  to  the  surface  on  the 
south  end  of  the  orebody  and  to  the 
hanging  wall  where  possible  on  the 
north  end.  Grizzlies  are  placed  in  the 
ra  ses  at  the  sublevel.  The  southern 
part  of  the  orebody  will  be  mined  by 
"milling"  as  long  as  the  walls  of 
the  mill  holes  will  stand.  The 
north  portion  will  be  mined  by  a 
modified  system  of  top  slicing.  The 
first  top-slicing  level  will  be  started  25 
ft.  below  the  top  of  the  ore,  and  the  ore 
will  be  blocked  out  in  pillars  25  ft. 
rquare.  These  are  to  be  drilled  and 
blasted,  but  only  enough  ore  will  he 
drawn  to  permit  the  working  of  the 
unmined  pillars.  While  this  work  is 
going  en,  a  second  slice  will  be  started 
25  ft.  helow.  This  will  give  50  ft.  of 
broken  ore  up  to  the  hanging.  To 
protect  against  dilution  by  country 
rock,  an  endeavor  will  be  made  to  main- 
tain this  bed  of  50  ft.  of  broken  ore 
approximately  of  constant  thickness. 
The  succeeding  slice  will  be  from  35 
it.  in  thickness,  depending  upon 
the  conditions  created  by  the  work  on 
the  first  two  upper  slices.  The  broken 
ore  will  be  drawn  in  such  a  manner  as 
to  maintain  the  top  of  the  ore  at  an 
even   plane. 

Charles  A.  Mitke  was  not  present. 
His  paper  on  "Metal  Mine  Ventilation 
in  the  Southwest"  was  read  by  title  and 
discussion  invited.  At  the  suggestion 
of  Jay  A.  Carpenter  a  short  discus- 
sion on  the  behavior  of  oxygen  appa- 
ratus in  rescue  work  resulted  in  a 
brief  mention  of  the  Argonaut  fire. 

Augustus  Locke  presented  a  resume 
of  his  work  in  developing  prospecting 
methods.  He  described  the  investiga- 
tions that  were  being  undertaken  by 
himself  and  associates  upon  the  out- 
crops of  copper  orebodies.  T.  A.  Rick- 
ard,  Alfred  Kurch,  J.  C.  Jones,  and 
others  entered  the  discussion  of  Mr. 
Locke's  paper,  which  was  the  most  in- 
teresting paper  of  the  afternoon. 

N'.   8.  (  ei   gave  a   synopsis 

of  his   paper  on   "Shot-Firing  by   Elec- 
tricity."    W,    S.    v. 
paper  briefly. 

F.    F.    Sharpies*    called    attention    to 
Earl    C.    Henry -s    paper    on    "Mining 
Methods  in  the  Minevillc    (N.    Y   '    hi 
trict."    The  Interesting  fi 
paper  was  the  introduction  of  quantity 
■ 

Mktai.u  Rf.H  At.  Section  Mn 

The   morning   meeting  of   tin 
lurgical  section  was  called  to  order  by 

N.   but   as    none 
who   had  'lit,   th<' 

i  •  <>n    iron    and 

was  adjourned.    C.  W,  Merrill  pre 
the  afternoon 
VOtod     to     milling.       More     than     forty 

•   pri  'nt.   in 


the  absence  of  A.  J.  Weinig,  Mr.  Mer- 
rill read  his  paper  on  "A  General 
Study  of  United  Comstock  Metal- 
lurgy." The  paper  stated  that  the 
average  ore  occurring  in  the  mines  of 
the  United  Comstock  Mines  Co.  at  Gold 
Hill  is  oxidized  and  quartzose  and  con- 
tains a  variable  amount  of  clays  and 
o  -hers,  together  with  valuable  sul- 
phides and  other  minerals.  It  varies 
from  hard  to  soft  and  has  a  high  coeffi- 
cient of  grinding  resistance.  The 
settling  and  thickening  properties  are 
good  after  the  ore  has  been  washed 
free  from  soluble  constituents,  of  which 
there  is  a  high  proportion.  The  gold 
exists  in  a  free  state  alloyed  with  silver 
and  copper.  The  silver  associated  with 
the  quartz  occurs  as  argentite  and  re- 
late! compounds.  Silver  in  insoluble 
form  occurs  principally  in  surface  ores 
associated  with  manganiferous  ochers. 
The  content  of  soluble  salts  increases 
with  depth.  The  treatment  proposed 
consists  of  freeing  the  ore  from  woody 
material,  of  which  there  is  a  relatively 
large  proportion,  and  washing  out  the 
soluble  salts  after  coarse  crushing  to 
half-inch  mesh.  The  slimes  resulting 
from  this  treatment  are  thickened  and 
the  water-borne  solubles  are  removed. 
They  are  then  sent  to  leaf-type  filters, 
where  a  loading  of  from  3  to  4  lb.  of 
dry  slime  per  square  foot  of  filter  sur- 
face can  be  obtained  in  from  twenty- 
eight  to  thirty  minutes.  After  washing, 
the  cakes  are  transferred  to  stock  mill 
solution  and  the  retained  moisture  is 
displaced  by  cyanide  solution.  Owing 
to  the  high  initial  consumption  of 
cyanide,  a  displacement  of  filtrate  solu- 
tion is  obtained  low  in  cyanide  but  high 
in  value.  This  is  precipitated  and  then 
run  to  waste.  After  displacement,  the 
slime  cakes  are  discharged,  pumped  to 
agitators  for  preliminary  treatment 
and  then  combined  with  the  slime  re- 
sulting from  the  fine  grinding  of  the 
ore  discharge  1   from  the   washers. 

The  washed  coarse  ore,  after  re- 
grinding,  is  sent  to  bowl  classifiers,  the 
overflow  from  which  constitutes  the 
secondary  slime,  and  the  sand  dis- 
charge is  elevated  and  distributed  to 
concentrators.  The  concentrate  is 
ground  finer  in  a  ball-pebble  mill  and 
sent  to  the  concentrate  treatment  plant. 
The  sand  tailings  are  laundered  to 
sand  leaching  vats  and  the  secondary 
slimes  to  the  slime  agitation  plant. 
There  are  thus  three  important  divi- 
sions in  the  solution  treatment — the 
sands,  the  concentrates  and  the  slimes. 
Except  for  the  use  of  leaf  type  filters 
and  the  washing  operation,  the  process 
Hows  in  its  principal  features 
pted   cj  anide    pracl  ice. 

i     i'    Mill  ,  in  the  absence  of  Walter 

i '   i.l    M  p,    Reid'l    paper  on    the 

and  Construction  of  the  United 
Mills."     M r    Reid   di 
the  preliminary  ore  testi  and  then  the 
milling    plant      The    plant    iii    'i 
three    Important    ft 

I  ashing    department,     the 
line    grinding    and    Concentrating,    and 

the   cyanide   departments,     In    gi 
reinforced   concrete   has  been   o 
both     the     fine     grinding     and     coarse 
crushing     departments,     and     concrete 


foundations  are  used  for  the  other 
structures.  The  cyanide  plant  is  a. 
steel-frame  building.  Throughout,  the 
fire  risk  has  been  eliminated  as  far  as 
practicable.  Except  for  the  tankage  in 
the  cyanide  department,  the  roof 
sheathing  and  launders,  the  use  of 
timber  has  been  avoided.  A  machine 
shop,  plate  shop,  warehouse,  and  assay 
and  testing  plant  are  provided,  all  of 
substantial  construction.  The  total 
motor  installation  for  the  2,000-ton 
milling  and  treatment  plant  is  2,800 
horsepower. 

Mr.  Merrill  invited  discussion  of 
Mr.  Weinig's  piper.  Charles  Butters, 
in  reply,  called  attention  to  the  fact 
that  the  meeting  was  being  held  in  a 
hotel  (the  Palace  Hotel)  which  had 
been  built  by  money  taken  out  of  the 
Comstock  mines  and  the  members  were 
discussing  a  paper  which  had  to  do 
with  the  rehabilitation  of  the  wreck  of 
a  mine  upon  the  Comstock.  He  stated 
that  Virginia  City  was  dead  when  he 
began  his  operation  there  twenty 
years  ago,  and  now,  he  said,  "a  young 
man  had  the  gall  and  nerve  to  spend 
more  money  than  anyone  had  ever 
dreamed  would  have  been  spent  upon 
this  same  Comstock."  In  his  opinion 
there  was  justification  for  the  enter- 
prise. 

Continuing,  Mr.  Butters  brought  up 
the  subject  of  the  presence  of  organic 
matter  in  ores  and  stated  that  large 
and  unaccountable  losses  in  recovery 
resulted  from  the  presence  of  such  mat- 
ter. The  nature  of  this  organic  mat- 
ter influenced  the  losses.  Unless,  he 
said,  tests  have  been  conducted  on  a 
large  scale,  the  plant  operation  might 
result  in  some  disappointments.  He 
pointed  out  the  necessity  for  the  deter- 
mination of  actual  recoveries  in  the 
testing  work  and  said  that  extractions 
calculated  from  assay  differences  did 
not  give  trustworthy  information  on 
actual  recoveries.  He  advised  his  fel- 
low members  to  get  the  gold  rather 
than  to  resort  to  calculated  recoveries. 
In  his  judgment  the  plant  might  be 
criticized  from  the  viewpoint  that  it 
was  too  permanent.  He  said:  "The 
metallurgical  art  is  changing  and  per- 
manent construction  cannot  be  readily 
altered."  He  congratulated  the  young 
men  who  had  planned  and  built  the  plant. 

As  a  result  of  his  experience.  Mr. 
Merrill  stated  that  ample  oxidation 
secured  by  ploughing  and  harrowing 
would  eliminate  the  difficulty  caused 
by  the  presence  of  organic  matter  in 
BOOM    cases.      Graphite,    on    account    of 

its    greater    stability,    causes    greater 

difficulty.  \\  here  the  organic  matter 
consists     of     wood,     in     his     judgment. 

ample    facilitie      tor    oxidation    being 

provided,    the    difficulty    would    be  elimi- 
nated   to    ,'i    "at    extent.       No    further 
on       being      forthcoming,      the 
chairman    said:     "We  all   are  on    record 
iving     the     methods    that 
'     described,    and    if    any- 

ng  we  are  reap  msible." 

Mr     Merrill,   in   the   absence   of    I'rof. 
\      rlersam,    called    for    discus- 
sion of  his  paper.  "Factors  Controlling 
the   Capacity   of   Rock   Crushers."  Theo- 
dore   Simons    then     presented    a    brief 
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resume  of  his  paper  on  "Basic  Prin- 
ciples of  Gravity  Concentration — A 
Mathematical  Study."  Professor  Si- 
mons suggested  that  renewed  attention 
should  be  given  to  fundamentals  of  wet 
concentration,  stating  that  as  one 
writer  had  put  it  "Flotation  has  settled 
down  to  the  task  of  doing  the  things 
that  it  can  do  well,  and  older  methods 
are  coming  up  for  reconsideration."  In 
the  discussion  which  followed  Charles 
Butters  suggested  that,  as  metallur- 
gists, it  would  be  highly  desirable  to  go 
back  and  study  concentration  with  the 
idea  of  combining  various  processes  in 
the  treatment  of  ores.  He  said:  "We 
must  not  consider  ourselves  to  be  cya- 
nide experts,  flotation  experts,  or  con- 
centration experts,  but  we  must  be 
metallurgists  and  consider  the  various 
specialties  as  all  interrelated  in  the  ore 
problem."  He  stated  that  the  cyaniding 
of  the  easy  ores  had  reached  its  limit  in 
Mexico  and  the  problem  now  presented 
had  to  do  with  the  more  difficult  ores. 
As  a  consequence,  cyaniding,  concen- 
tration, flotation,  and  smelting  were 
frequently  necessary  considerations  in 
the  treatment  scheme  of  a  given  ore. 

"Surface  Tension  and  Adsorption 
Phenomena,"  a  paper  by  A.  F.  Taggart 
and  A.  M.  Gaudin,  was  read  by  title 
and  discussion  invited.  O.  C.  Ralston 
said  that  the  paper  was  a  very  good 
one  as  far  as  it  went,  and  it  went 
rather  far,  in  his  opinion.  He  called 
attention  to  the  fact  that  the  appa- 
ratus used  by  the  authors  for  the 
measurement  of  surface  tension  had 
been  described  previously  by  A.  W. 
Fahrenwald.  He  congratulated  the 
the  authors  upon  the  excellence  with 
which  they  had  carried  out  the  work. 

"Charcoal  Precipitation  of  Cyanide 
Solutions"  was  read  by  John  Gross, 
co-author  with  Walter  Scott.  Mr. 
Gross  said  that  the  investigation  had 
been  suggested  by  A.  W.  Allen,  and 
that,  in  the  revision  of  Julian  and 
Smart's  book  on  cyaniding,  Mr.  Allen 
had  given  the  correct  explanation  of 
the  principle  involved,  thus  anticipat- 
ing the  work  of  the  investigators.  The 
paper  had  to  with  fundamental  investi- 
gation and  was  well  received.  Consid- 
erable interest  was  shown  by  the  mem- 
bers present.  Mr.  Gross  expressed  the 
opinion  that  the  commercial  applica- 
bility of  charcoal  precipitation  was 
doubtful.  The  limit  of  precipitation 
capacity  was  given  by  Mr.  Gross  as 
2,000  oz.  per  ton  of  charcoal.  The 
smaller  the  amount  of  cyanide  present, 
the  better  precipitation  seemed  to 
work.  On  low-grade,  weak  cyanide 
solutions,  there  might  be  some  field  for 
its  use.  Mr.  Butters  expressed  the 
opinion  that  charcoal  might  find  appli- 
cation upon  waste  solutions  and  briefly 
discussed  his  own  experience  in  intro- 
ducing the  Siemens-Halske  process  for 
the  handling  of  such  solutions.  Mr. 
Crowe  said  that  by  the  use  of  the 
Crowe  process,  solutions  as  low  as  0.05 
lb.  of  cyanide  per  ton  had  been  success- 
fully handled  by  means  of  zinc-dust 
precipitant.  Relative  to  the  use  of 
charcoal,  Mr.  Gross  said  that  various 
kinds  had  been  used  and  little  differ- 
ence had  been  noted.     Mr.  Ralston  ex- 


pressed  the  opinion   that  the  develop-     Riordan  then  entertained  the  members 
ment  of  a  special  charcoal  for  the  pur-     with   reminiscences   of   early   Comstock 


history  and  his  personal  experiences. 
Andrew  C.  Lawson  was  asked  by  the 
chairman  to  discuss  the  educational 
scheme  necessary  to  train  a  modern 
prospector.  Professor  Lawson  stated 
that  the  necessary  requirement  on  the 
part  of  the  educational  institution  was 
to  make  a  good  geologist.  Continuing, 
he  said  that  not  every  student  will 
make    a    good    geologist;    the    special 


pose   was  promising  and  might   result 
in  a  greater  precipitating  capacity.  Mr. 
Merrill  stated  that,  in  his  opinion,  the 
bulk  and  the  interstitial  openings  were 
the   important  factors   and   that    as   a 
consequence  it  was  likely  that  the  pre- 
cipitating  capacity   had   been    reached. 
S.  C.  Lind  discussed  methods  of  ap- 
plying  the   charcoal    precipitant.     Mr. 
Merrill   suggested  that  further  experi- 
ments    should     be 
carried     out     upon 
mill    solutions.      L. 
D.     Mills     pointed 
out    the    fact    that 
zinc      precipitation 
of    weak    solutions 
had  been  developed 
to  the  point  where 
there    was    practi- 
cally no  lower  limit 
to    the    cyanide    or 
alkaline  strength  of 
solutions.  He  stated 
that    the     removal 
of  oxygen  from  so- 
1  u  t  i  o  n  s    had    so 
changed  the  situa- 
tion that  there  was 
no    wash     solution 
that   could    not   be 
precipitated  by  zinc 
dust.     In  his  opin- 
ion   the    field    for 
charcoal  precipita- 
tion was  very  nar- 
row. In  the  evening 
the  Institute  membei  s  were  delightfully     talent    required    is    possessed    by    few 


Hearst  Memorial  Mining  Building,  University  of 
California,  Berkeley 


entertained  by  F.  W.  Bradley  at  his 
home  in  San  Francisco. 

On  Sept.  26,  a  party  of  fifty  members 
left  in  the  morning  for  the  Hetch 
Hetchy  operations  of  the  City  of  San 
Francisco.  The  party  was  conducted 
by  M.  M.  O'Shaughnessy,  and  the  in- 
spection trip  was  concluded  on  Sept.  29. 
Institute  members  who  remained  in 
San  Francisco  were  entertained  by 
automobile  rides  to  points  of  interest. 
On  Sept.  27,  a  visit  was  made  to  the 
University  of  California  and  on  Sept. 
28  a  similar  visit  to  Leland  Stanford, 
Jr.,  University. 

On  Sept.  26,  the  members  of  the 
Institute  met  at  dinner  at  the  Engi- 
neers' Club,  and  an  informal  session 
followed.  Albert  Burch  presided.  E.  P. 
Mathewson  was  the  first  speaker,  and 
recited  a  bit  of  poetry  which  startled 
and  convulsed  everyone.  Seeley  W. 
Mudd,  asked  to  discuss  the  require- 
ments of  modern  prospecting,  agreed 
with  the  opinion  that  scientific  pros- 
pecting was  necessary  for  the  discov- 
ery of  new  mines;  but,  he  said,  the 
prospector  should  have,  in  addition  to 
training  in  geology,  a  natural  aptitude 
for  the  work.  H.  L.  Slosson,  Jr.,  pre- 
sented a   brief  resume  of  contrasts  of 


men,  and  only  the  man  with  special 
aptitude  can  be  successful.  Mark  L. 
Requa  and  others  made  short  addresses. 


Lehigh  Mining  Engineers  Have 
Successful  Long  Trip 

On  July  7  a  party  of  thirty-six  stu- 
dents of  Lehigh  University,  with  Pro- 
fessors Eckfeldt,  Bartlett,  and  Fretz, 
left  the  university  by  automobile  on  an 
inspection  trip  to  the  principal  mining 
districts  of  northeastern  United  States 
and  Ontario,  Canada.  The  first  stop 
was  made  at  Watkins  Glen,  and  a  fine 
opportunity  given  to  study  the  geology 
of  this  region.  The  salt  industry  at 
Retsof,  N.  Y.,  was  next  visited.  A 
short  run  then  brought  the  party  to 
Niagara  Falls,  where  Canada  was  en- 
tered. Journeying  north,  the  automo- 
biles were  left  at  North  Bay,  on  Lake 
Nipissing,  in  charge  of  a  few  members 
of  the  party,  while  the  rest  took  the 
train  for  Cobalt.  At  present  there  is 
no  automobile  road  to  the  Cobalt  dis- 
trict, but  the  government  is  working 
on  one.  Mining  and  milling  of  the 
silver  ores  at  Cobalt  were  studied,  and 
from  Cobalt  the  train  journey  was  con- 
tinued   to    Timmins,    in   the    Porcupine 


present-day    and    past    standards    upon  district, 
the    Comstock.     Milling    costs    in    the         Returning  to  North  Bay,  the  journey 

seventies    were,    he    said,   $26    per   ton  was   resumed   by  automobile  westward 

and    extraction    was    65    per    cent.     In  to  Sudbury  and  Copper  Cliff,  where  the 

the  latest  operations  at  Gold  Hill,  min-  mines   of  the  International   Nickel   Co. 

ing  and  milling  costs  were  estimated  to  are  situated.     A  stop  was  also  made  at 

be  $2  to  $3  and  recoveries  from  93  to  the    Worthington    mine,   further   west. 

96   per   cent   were    anticipated.     D.    M.  Nearing  Sault  Ste.  Marie,  the  old  Bruce 
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mines  were  passed  en  route,  and  at  the 
'■Soo"  the  power  plant  and  the  cele- 
brated locks  were  inspected. 

Marquette  was  next  reached,  and  the 
largest  charcoal  iron  blast  furnace  in 
the  country,  with  its  byproduct  char- 
coal plant  (Pioneer  Iron  Co.),  proved 
worthy  of  study.  One  of  the  newest 
steel-concrete  ore  docks  was  also  in- 
spected. The  mines  of  the  Cleveland- 
Cliffs  Iron  Co.,  at  Negaunee  and  Ish- 
peming,  were  the  next  objects  of  note. 

Aside  from  the  educational  advan- 
tages of  the  tour,  it  offered  a  wonderful 
opportunity  for  healthful  camping  life. 
The  party  traveled  in  six  automobiles, 
with  a  speed  truck  to  carry  the  bag- 
gage, and  were  provided  with  tents  and 
cots  as  well  as  cooking  equipment,  and 
prepared  their  own  meals.  Stops  were 
made  at  numerous  points  of  interest 
en  route  other  than  those  already 
mentioned. 


MEN  YOU  SHOULD 
KNOW  ABOUT 


Mining  and  Metallurgical  Society 
Elects  Officers 

The  New  York  Section  of  the  Mining 
and  Metallurgical  Society  of  America 
held  a  meeting  Wednesday  evening, 
Sept.  27,  at  the  Harvard  Club,  New 
York  City.  This  was  the  first  meeting 
of  the  business  year  of  the  society,  and 
new  officers  for  the  section  were  elected. 
These  were:  Chairman,  C.  M.  Weld;, 
vice-chairman,  Herbert  G.  Moulton; 
and  secretary-treasurer,  Louis  D.  Hun- 
toon.  After  the  dinner  F.  A.  Eustis 
spoke  on  the  subject  of  electrolytic  iron, 
its  preparation,  commercial  application, 
the  cost  of  manufacture,  and  its  future. 
The  discussion  aroused  much  interest. 


The  Joseph  A.  Holmes  Safety 
Association  Directory 

A  revised  list  of  the  various  chapters 
of  the  Joseph  A.  Holmes  Safety  Asso- 
ciation, together  with  the  names  and 
addresses  of  each  secretary,  is  as  fol- 
lows: 

Butte  Safety  Chapter,  Clyde  DeWitt, 
Butte,  Mont.;   Newcastle  chapter,  J.  P. 
Jones,   Newcastle,   Ala.;    Dante   No.   1 
chapter  (white),  R.  L.  Ray,  Dante,  Va.; 
Dante   No.  2  chapter   (colored),  T.  W. 
Walthall.    Dante.    Va.;    Wilder    No.    1 
chapter,   Coleman    Smith,   Wilder,  Va.; 
Empire  Mines  chapter,  H.  Crouch,  Grass 
Valley,    I  alif.;    Leona    Mines   chapter, 
W.   II    Shell,  I.eona  Mines,  Lee  County, 
I  '.kedale   chapter,   Charles  Smith, 
■la,    Colo.;    South    Fork    chapter, 
Graham,  Smith   Fork,  Pa.;   Des- 
oneoHdated  Lead  Co.  chapter,  EL 
.1.     Srhiermeyer,     Daaloge,     Mo.;     Lilly- 
Cassandra  Chapter)  Charles  Lees,  Lilly, 
Pa.;  Frugality  chapter,  Charles  L.  Sim- 
mers.   Frugality,    Pa.;     Fallen    Timber 
r,  William  T.  Lamb,  Fallen  Tim- 
:  Hlandburg  chapter,  Jerry  Han 
agan,    lilandburg,    Pi  ;    OoalPOlt  chap- 
ter.   J.     Frank    Taylor,    Coalport,    Pa.; 
Florida   ehapter,  H.  E.  Collins, 
vra    chapter,    Robert 
Madera   Clearfield  County  Pa.; 
Smoke    Run    chapter,    George    Pinch, 
I  irk  Simmons  chap- 
ter, Mar  S-ighnie.  Munson,  Pa. 


Fred  Pope,  of  New  York,  has  been 
visiting  Kirkland  and  Porcupine,  On- 
tario. 

Rex  Taylor  has  been  investigating 
arsenical  ores  near  Tamagami,  On- 
tario. 

Charles  Bocking,  manager  of  Butte 
&  Superior  Mining  Co.,  is  in  San 
Francisco. 

F.    G.    Huycke,    consulting    engineer 
of    Big    Dyke    Gold    Mines,    Ltd.,    has 
sailed  for  England  on  a  business  trip. 
W.    H.    Blackburn,    general   manager 
of    the    Tonopah    Mining  -Co.,   has    re- 
turned to   Tonopah  from   coast   points. 
James    H.    McClintock    has    accepted 
the  Republican  nomination  to  the  office 
of  United  States  Senator  from  Arizona. 
Robert  Stanley,  president  of  the  In- 
ternational Nickel  Co.,  sailed  on  Sept. 
25  for  a  month  in  Europe  on  business. 
R.   H.   Sargent,  A.  A.  Baker,   and  J. 
B.   Mertie,  Jr.,  of  the  U.  S.  Geological 
Survey,  have  returned  after  the  season's 
field  work  in  Alaska. 

John  J.  Daly,  pioneer  mining  man  of 
Utah,  now  a  resident  of  Los  Angeles, 
has  been  in  Salt  Lake  City  with  Mrs. 
Daly   visiting  his   sons. 

O.  B.  Perry,  general  manager  of  the 
Yukon  Gold  Co.,  is  in  San  Francisco, 
having  recently  returned  from  Ipoh, 
Federated    Malay   States. 

James  Rose,  consulting  mining  en- 
gineer of  Hibbing,  Minn.,  has  left  for 
Texas  to  examine  a  silver  mine  in  the 
southern  part  of  the  state. 

S.  B.  Stone,  of  the  staff  of  the  U.  S. 
Bureau  of  Mines,  will  have  charge  of 
the  press  relations  division  of  the  fed- 
eral   fuel  distributor's   organization. 

Clyde  Heller  and  Frederic  Bradshaw, 
president  and  general  manager,  respec- 
tively, of  the  Tonopah  Belmont  De- 
velopment Co.,  have  been  in  Tonopah. 

C.  J.  Stover,  of  Philadelphia,  has 
been  appointed  manager  of  the  Con- 
solidated Asbestos  Corporation  in  place 
of  John  Carson,  who  will  resign  on 
account  of  ill   health. 

Sherwood  Aldrich,  president,  and  J. 
R.    Dillon,   secretary  of    the   Ray   Con- 

■  I  Copper  Co.,  were  recent  visi 
the   plant   of   the   Mesabi    Iron 

Co.   at    Babbitt,    Minn. 

II.  I{.  Plate  has  returned  from  a  two 
months'  trip    to   Alaska,   where    he    81 
amined   mining  properties   for  Chicago 
clients    in    the    Willow    Creek    district 
and   southeastern   Alaska. 

Prof.  H.  E.  T.  Haultain,  of  the  Uni- 

01    Toronto,   has    been    visiting 

northern  Ontario  mining  camps,  where 

■  ed   motion   pictures   of  the  ac- 
ii'ii   of  halls  in  a  tube  mill. 

Charles  C.  Camsell,  Canadian  Deputy 

I     of     Minis,     has     returned     to 

from   a    visit   to   England    and 


the  Continent.  He  represented  Can- 
ada at  the  International  Geological 
Congress  in   Brussels. 

A.  D.  Niles,  formerly  of  the  Inter- 
national Nickel  Co.,  in  connection  with 
English  interests  has  taken  over  under 
option  thirteen  claims  of  the  Tellu- 
ride  Co.  in  the  Skead  Township  gold 
area    of   northern    Ontario. 

Walter  J.  Eaton,  who  recently  re- 
signed as  mine  superintendent  of  the 
Smuggler-Union  Mining  Co.,  at  Tel- 
luride,  Colo.,  to  return  to  Mexico,  is 
at  Parral,  Chihuahua,  with  the  San 
Francisco  Mines  of  Mexico,  Ltd. 

H.  W.  Walter,  formerly  assistant 
general  superintendent  of  the  Inter- 
national Nickel  Co's  Oxford  Works,  at 
Bayonne,  N.  J.,  has  been  made  assis- 
tant general  manager  of  the  same 
company  at  the  Port  Colborne,  Ontario, 
plant. 

H.  Ami,  Canadian  geologist,  has  re- 
turned from  abroad  after  an  absence 
of  eighteen  months,  during  which  he 
was  investigating  the  situation  as  re- 
gards iron,  petroleum,  and  coal.  He 
was  elected  one  of  the  vice-presidents 
of  the  International  Geological  Con- 
gress. 

Bulkeley  Wells  and  Fred  G.  Farish, 
president  and  general  manager,  re- 
spectively, of  the  Metals  Exploration 
Co.,  of  which  the  United  Comstock 
Mines  Co.  is  a  subsidiary,  are  in  Vir- 
ginia City  during  the  preliminary  try- 
out  of  the  new  2,500-ton  mill  of  the 
latter   company. 

Frederico  Giolitti,  Italian  metallur- 
gist, was  the  guest  of  honor  at  a 
luncheon  given  on  Sept.  26,  by  the 
Iron  and  Steel  Committee  of  the  A.I. 
M.E.  at  the  clubrooms  of  the  Feder- 
ated American  Engineers'  Society, 
New  York  City.  Mr.  Giolitti  is  head 
of  the  Ansalmo  Works  of  Turin,  Italy, 
and  son  of  the  former  Prime  Minister 
of    Italy. 

Mining  and  metallurgical  engineers 
visiting  New  York  City  last  week  in- 
cluded: W.  M.  Dake,  of  Denver,  Colo., 
D.  J.  Parker,  of  Pittsburgh,  Pa..  J.  H. 
Means,  of  Washington,  D.  C.J  T.  Lind- 
sley,  of  Peterboro,  N.  H.;  and  H.  V. 
Winchcll,  of   Los   Angeles,  Calif. 


Obituary 


August  Kne.ht.  editor  of  the  Miners' 
Daily  Journal,  died  on  Sept.  25,  at 
Pottsville.  Pa. 

Charles  Davis  Healy  died  at  Johan- 
nesburg. South  Africa,  on  Aug.  18. 
Mr.  Healy  had  been  general  manager 
in  South  Africa  of  the  Standard  Oil 
New  York  for  thirteen  years. 

Walter  T.  Witherbee.  an  iron-ore 
producer,  died  on  Sept.  28,  at  his  home 
near  Port  Henry.  N.  Y.  He  was  sixty- 
two  years  old,  and  was  the  son  of  the 
lata  Charles  H.  Witherbee.  founder  of 
the  Witherbee.  Sherman   Co. 
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Leading  Events 


THE  United  Comstock  Mines  Co.,  headed  by  Bulkeley 
Wells,  has  started  the  first  unit  of  its  new  2,000-ton 
mill  at  Virginia  City,  Nev.  The  project  is  notable  as 
an  attempt  to  treat  low-grade  ore  from  the  old  Comstock 
mines.  Efficient  mining  and  milling  are  depended  upon 
to  make  the  enterprise  financially  successful. 

The  Chief  Consolidated  Mining  Co.  has  acquired  the 
Gemini  and  other  mines  at  Eureka,  Utah. 

Sailors  strike  on  Lake  Superior  boats.  Ore  shipments 
are  curtailed. 

The  Granby  Consolidated  company  has  bonded  the 
George  group  of  claims,  in  the  Portland  Canal  district 
of  British  Columbia. 


The  Chestatee  Corporation  gets  $469,784.  Remain- 
der of  appropiated  fund  for  war  minerals  relief  is 
$3,395,380. 

High-graders  are  said  to  have  confessed  to  stealing 
thousands  of  dollars'  worth  of  precipitate  from  Kirkland 
Lake  mill,  in  northern  Ontario.  Operations  are  reported 
to  have  extended  over  two  years. 

The  Alaska-Juneau  company  is  milling  6,000  tons  of 
ore  daily  at  a  profit. 

Developed  western  fluorspar  deposits  can  contribute 
little  to  eastern  market,  says  Bureau  of  Mines  report. 

The  first  shipment  of  bullion  from  the  New  White 
Caps  mill,  at  Manhattan,  Nev.,  indicates  successful  plant. 


Chief  Consolidated  Acquires 

New  Property  in  Utah 

Gemini    and    Ridge   &    Valley    Will    Be 

Operated  Under  Fitch  Management 

— Deep  Mining  Planned 

The  Chief  Consolidated  Mining  Co., 
operating  at  Eureka,  Utah,  has  acquired 
the  Gemini,  Ridge  &  Valley,  and  Eureka 
mines.  Work  will  be  started  immedi- 
ately in  the  Gemini,  and  later  in  the 
Ridge  &  Valley  and  Eureka  mines, 
when  a  thorough  examination  into 
conditions  has  been  made.  The  Gemini, 
which  has  paid  $3,000,000  in  dividends, 
has  been  little  developed  below  the 
water  level.  The  new  management 
will  undertake  deep  mining  on  lines 
similar  to  those  which  have  been  so 
successful  in  the  Chief.  Operations  will 
be  carried  on  under  the  leasing  system, 
in  force  at  the  Chief  and  Grand  Central 
mines.  The  operating  staff  consists  of 
Cecil  Fitch,  manager,  and  J.  Fred. 
Johnson,    general    superintendent. 

New  pumping  equipment  has  been 
ordered.  For  the  present  the  steam 
plant  will  continue  in  use,  to  be  re- 
placed later  by  electrical  equipment 
when  conditions  warrant,  and  when  it  is 
possible  that  the  adjoining  Ridge  & 
Valley  and  Eureka  mines  may  be 
worked  with  the  Gemini  through  one 
shaft. 


Mount  Lyell  Co.  May  Shut  Down 

By  Cable  from  Reuters  to 
'  Engineering    and   Mining    Journal-Press" 

Melbourne,  Sept.  28— The  Mount 
Lyell  Mining  Co.  has  given  its  em- 
ployees a  week's  notice  in  consequence 
of  the  refusal  of  the  engineers  to  work 
forty-eight  hours  a  week.  Unless  some 
settlement  is  reached  in  the  meantime 
complete  cessation  of  production  will 
result. 


United  Comstock  Turns  Over 
Machinery  in  New  Vir- 
ginia City  Mill 

The  first  unit  of  the  milling  plant  of 
the  United  Comstock  Mines  Co.,  at 
Virginia  City,  Nev.,  with  an  ultimate 
capacity  of  2,000  tons  of  ore  per  day, 
was  started  on  Sept.  20  to  give  the  mill 
machinery  a  preliminary  tryout.  On 
the  23  the  official  start  was  made,  and 
within  two  or  three  weeks  the  plant 
will  be  treating  at  the  rate  of  60,000 
tons  per  month.  Mill  construction  was 
started  late  in  July,  1921.  The  expecta- 
tion is  to  treat  low-grade  ore  from 
mines  that  were  operated  years  ago. 
Economical  mining  and  milling  are  an- 
ticipated. 

Rawley  Mine,  in  Colorado,  Will  Be 

Worked— A.  S.  &  R.  and  Metals 

Exploration  Participate 

The  Colorado  Corporation  is  the 
name  of  the  new  company  which  has 
taken  over  the  Rawley  mine  in 
Saguache  County,  Colo.  Lewis  Sanders 
is  president  of  the  company,  Bulkeley 
Wells  chairman  of  the  board  of  direc- 
tors, and  George  A.  Stahl  secretary- 
treasurer.  The  company  is  financed 
jointly  by  the  former  owners,  the 
American  Smelting  &  Refining  Co.  and 
the  Metals  Exploration  Co. 

Work  has  started  on  the  building  of 
a  seven-mile  tramway  from  the  mines 
to  a  500-ton  concentrating  mill  to  be 
constructed  at  Shirley,  on  the  Denver 
&  Rio  Grande  road.  The  property  is 
developed  by  a  tunnel,  which  cuts  the 
mines  at  about  1,000  ft.,  with  a  raise 
to  the  surface.  Many  thousand  tons 
of  ore  are  blocked  out  on  the  various 
levels.  The  values  are  chiefly  in  lead 
and  silver. 


Confesses  High-Grading  in 

Kirkland  Lake  Mill 

Thefts  of  Gold  Precipitate  Extend  Over 

Two  Years — Samples   Diluted  to 

Make  Recovery  Check 

Five  men  have  been  arrested  in  con- 
nection with  the  theft  of  cyanide  pre- 
cipitate from  the  Kirkland  Lake  Gold 
Mines.  It  is  difficult  to  determine  what 
amount  was  actually  stolen,  but  Bes- 
wick,  solution  man  in  the  Kirkland 
Gold  mill,  is  reported  to  have  admitted 
receiving  approximately  $20,000  and  is 
said  to  have  made  restitution  to  the 
extent  of  $13,000.  If  Beswick  received 
$20,000  for  his  share,  the  total  amount 
stolen  must  have  been  greatly  in  excess 
of  this.  Beswick,  in  addition  to  being 
solution  man  in  the  mill,  also  had 
charge  of  melting  the  precipitates  into 
bullion. 

In  taking  the  daily  samples  for  solu- 
tion assays  these  samples  were  diluted 
a  calculated  percentage.  Accurate  rec- 
ords of  these  were  kept,  and  a  corre- 
sponding amount  was  taken  from  the 
precipitates.  By  this  method  there  was 
little  chance  for  detection,  and  the  low 
values  obtained  from  the  ore  were 
ascribed  to  dilution  in  the  mine  from 
waste  rock.  The  Kirkland  Gold  has  had 
a  hard  struggle  since  it  started  milling, 
and  as  Beswick  is  said  to  admit  having 
carried  on  stealing  of  precipitates  for 
the  last  twenty  months,  the  amount 
stolen  represented  the  difference  be- 
tween profit  and  loss  for  the  property. 
Some  of  the  men  involved  were  well 
known,  and  it  is  believed  that  further 
arrests  will  be  made  in  the  near  future. 

The  old  adage  that  a  criminal  always 
makes  one  mistake  in  the  perpetration 
of  his  misdeeds  is  well  exemplified  in 
the  solving  of  the  mystery  surrounding 
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the    disappearance    of    the    gold    brick 

stolen    from    the    Mclntyre    about    ten 

months  ago.   One  of  the  men  concerned 

in    the    theft   was    under   suspicion   for 

some  time.  Detectives  had  him  watched, 

but  finally  decided  that  he  was  innocent, 

and  this  man,  an  Italian,  then  returned 

to  his  home  in  Italy.    A  woman  in  the 

same  town  in   which   he  was   living   in 

Italy  wrote  to  her  sister,  whose  husband 

was  employed  at  the  Mclntyre,  stating     stocked  at  its  Webber  mine,  just  north 

that   this  man  had  gone  to  Ontario  to     of    Picher,    Okla.     In    addition,    it   has 

work  in  the  Mclntyre  mine,  and  though     several    thousand   tons    stored    in    bins 

he  was  worth  nothing  when  he  left  he     at  its  other  mines.    The  storage  at  the 


Stockpile  of  Zinc  Concentrate 

"Grows"  $300,000  in 

Six  Months 

It  is  estimated  the  Commerce  Mining 
&  Royalty  Co.  has  "realized"  approx- 
imately $300,000  since  last  March  by 
virtue  of  the  rise  in  prices  of  zinc  ore. 
At  the  present  time  the  company  has 
about  23,000  tons   of   zinc  concentrates 


erected  in  the  fall  of  1917,  and  for  sev- 
eral years  the  property  was  a  steady 
producer.  The  lease  comprises  160 
acres,  and  there  are  two  shafts  near 
the  mill  and  one  about  a  quarter  of  a 
mile  to  the  west,  connected  with  it  by 
surface  railroad.  M.  F.  Owens,  of 
Miami,  is  general  manager  for  the 
Black  Eagle  company,  and  W.  M.  Gar- 
red  will  act  as  superintendent  for  the 
U.  S.  property,  which  is  to  be  started 
up  as  soon  as  necessary  repairs  can  be 
made  at  the  mill. 


now  was  living  as  a  real  "signor."  This 
letter  came  to  the  attention  of  the 
Mclntyre  officials  and  led  to  the  ar- 
rest of  two  Italans  in  Porcupine  and 
an  Italian  in  Italy.  The  brick  had  been 
sawn  in  four  parts  and  one  of  these 
parts  was  found  in  Porcupine,  where 
it  had  been  buried  in  the  ground. 


Sulphuric  Acid  May  Serve  to 

Neutralize  Alkalinity  in 

Arizona  Desert 

The  Calumet  &  Arizona  Mining  Co. 
may  secure  an  added  market  for  its 
sulphuric  acid,  in  the  agricultural  in- 
dustry. The  company  has  made  dona- 
tion of  100  tons  of  acid  to  the  farmers 
of  the  Casa  Grande  valley,  where  ex- 
periments are  to  be  made  toward  the 
correction  of  alkalinity  in  ten  special 
plots  of  ten  acres  each.  Chemists  and 
soil  experts  from  the  University  of 
Arizona  will  direct  the  application  of 
the  acid  and  supervise  the  subsequent 
irrigation  and  cropping.  Some  believe 
not  only  that  land  can  be  reclaimed 
from  present  worthlessness,  but  that 
the  acid  treatment,  on  large  areas,  may 
serve  toward  the  betterment  of  crops 
to  such  an  extent  that  profit  will  attend 
the  use  of  acid  as  fertilizer.  The  com- 
pany now  is  furnishing  acid  for  the 
leaching  tanks  of  the  New  Cornelii 
company,  its  subsidiary  at  Ajo,  but 
within  a  few  years  New  Cornelia  will 
turn  gradually  to  its  sulphides,  and 
only  a  small  proportion  of  the  present 
acid  supply  will  be  needed.  The  local 
works  are  furnishing  high-percentage 
acid  to  the  works  of  the  Apache  Powder 
Co.,  near  Benson,  and  other  consumers 
are  being  supplied,  though  in  small 
quantity. 


Webber,  however,  has  been  for  more 
than  a  year,  and  it  is  believed  that  the 
company  had  at  least  20,000  tons  there 
last  March,  when  the  price  of  zinc  ore 
was  525  a  ton.  Zinc  ore  is  now  selling 
for  $15  a  ton  more  than  this,  which 
makes  the  ore  worth  $300,000  more 
than  last  March.  It  is  certain  the  com- 
pany has  more  than  a  million  dollars' 
worth  of  zinc  ore  stored  at  its  different 
properties.  The  company  is  strong 
financially,  however,  and  the  district 
is  assured  that  the  ore  will  not  be  dis- 
posed of  in  such  a  way  as  to  weaken 
the  market.  J.  F.  Rob'.nson  and  George 
W.  Coleman,  of  Miami,  are  principals 
in  the  Commerce  company.  About 
fifteen  years  ago  they  were  drillmen  in 
the  field. 

Sailors  on  Lake  Superior  Boats 

Strike  Following  Industrial 

Recovery  From  Railroad 

Tie-up 

The  railroad  situation,  which  has  had 
a  marked  effect  on  iron-ore  shipments 
from  the  iron  ranges  of  the  Lake 
Superior  district,  owing  to  the  scarcity 
of  cars,  is  gradually  assuming  normal. 
To  offset  this  betterment,  and  on  the 
heels  of  the  settlement  of  the  railroad 
strike,  comes  the  announcement  of  a 
strike  by  the  sailors  on  the  boats  of 
the  Great  Lakes,  effective  Oct.  1.  At 
this  time  of  the  year  it  is  unfortunate 
for  the  iron-ore  operators  that  a  strike 
should  be  called,  as  many  of  the  com- 
panies are  rushing  operations  to  ful- 
fill their  schedules  for  the  year.  It  will 
also  interfere  with  the  attempt  to  avoid 
a  coal  shortage  during  the  winter. 
Should  the  strike  become  generally 
effective  against  the  big  fleet  of  the 
Lake  Carriers'  Association,  it  would 
produce  a  large  curtailment  of  iron-ore 


G.  W.  Parrish  Mining  Co.  Adds 
to  Its  Plant  at  Picher,  Okla. 

The  G.  W.  Parrish  Mining  Co.  has 
taken  over  the  mine  originally  known 
as  the  Tampa,  situated  in  Kansas  just 
northwest  of  Picher,  Okla.  The  mill  is 
being  repaired,  an  improved  sludge  de- 
partment installed,  and  a  new  tramway 
being  built.  It  is  expected  that  the 
plant  will  start  operation  in  October. 


Black  Lake  Asbestos  Mine 
Involved  in  Litigation 

The  Bondholders'  Committee,  repre- 
senting a  majority  of  the  holders  of 
bonds  of  the  Black  Lake  Asbestos  Co., 
at  Black  Lake,  Quebec,  is  preparing 
to  take  action  against  the  directorate 
for  possession  of  the  property.  The 
proceeding  will  be  taken  in  the  Quebec 
courts,  as  the  head  office  was  removed 
from  Toronto  in  1921,  when  the  J.  A. 
Jacobs  interest  acquired  control.  Since 
then  no  interest  has  been  paid  on  the 
bonds. 


Granby  Company  Bonds  George 

Group  in  Portland  Canal 

District  of  British 

Columbia 

What  is  considered  in  the  Portland 
Canal  district  of  British  Columbia  ta 
be  the  most  important  mining  trans- 
action since  the  Guggenheims  bought 
a  controlling  interest  in  the  Premier 
mine,  is  the  bonding  of  the  George 
group  of  twenty  claims,  at  the  head 
of  the  Bear  River  valley,  by  the 
Granby  Consolidated  M.  S.  &  P.  Co. 
The  property  lias  been  held  for  a  num- 
ber of  years,  and  a  large  amount  of 
surface  stripping  and  trenching  has 
been  done.  A  50-ft.  belt,  containing 
shipments.  However,  there  is  on  hand  aDOut  10  ft.  of  quartz  that  is  said  to 
at   the  lower  Lake  furnaces  and  docks     assay   $4    per    ton    in    gold   and    3    per 


Mandy  Mine,  in  Manitoba, 
May  Be  Reopened 

G.  R.  Bancroft,  Canadian  representa- 
tin       ■  pah     Mining    Co.,    of     •"'Prox.mately   37,000,000    tons ;    of    ore,     ct,nt    „,    copper,    has    been    traced    for 

which  ib-    Vh"'h  wonld1take. v«»  "f  :1"   n"rma'    1.000  ft.  up  the  mountain-aide,  and  a 


indy 

sidiary.  state--  Investigation t  ■'•■ 
made  into  the  treatment  of  complex 
COppeT  Orel  which  may  result  in  the 
itions  at  (he  Mandy 
mine,  in  northern  Manitoba.  The  mine 
ed  d..wn  in  H»iil  because  of  the 
hinh    I  rig    ore    of    the 

.      ne.       I'p    tO  tl 

the     com  Dan y     had     produced     about 

f  copper.     With  the 

advance  in  the  price  of  copper  there  i 

s   tendency  to  i   activity  in  cop- 

i    if   transportation 


nds   during    the    winter    months. 


Black  Eagle  Acquires  U.  S. 

Smelting  Properly  Near 

Picher,  Okla. 


m.   vein,  assaying  *  to    1 1   per 

cent  copper,  with  low  gold  values,  has- 
been  braced  for  2,000  ft  A  little  wo* 
done  on  ■  third  vein,  about 
:\  ft.  wide,  which  is  said  to  assay  18 
per  cant  copper,  it  is  too  late  in  the 
for  much  work  to  be  done  this 


The    Black    Bagle    Mining    Co.,    of 

Okla.,   ha     purchase,  i  the  mill    year.    The  George  Etroupis  abort  si* 
.and  lease  of  the  r.  s.  Smelting  .<■  Eta 


fining    Co.,    two    miles    northv 

Kan.,     and     about     three     miles 

northwest  of  Picher.    The  con  [deration 
ported  at  about  1160,000.    The  mill. 

tiea   can   l,e   overcome   (he    Handy      which   is   one  of   the   larK'o    and    modern     by   a    heavy    flood,   and    no   repairs   have 
may  be  again  operated  at  a  profit.  is     of     the     district,     was     been   made   since 


from     the     end     of     the     Portland 
Canal     Short     Line    railway.     This    line 
was    repaired    and    put    into    Op 
condition     two     years     BgO,     but 

quently  every  bridge  was  washed  out 
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Callahan  Zinc-Lead  Co.  Resumes 
in  Coeur  d'Alene 

Operation  of  the  mine  and  concen- 
trator of  the  Callahan  Zinc-Lead  Co.,  at 
Interstate,  in  the  Coeur  d'Alene  district 
of  Idaho,  will  be  resumed  at  once.  A 
factor  of  considerable  importance  in 
future  operations  is  the  recent  reduc- 
tion in  freight  rates  to  eastern  points. 
Freight  costs  on  zinc  output  have  been 
reduced  from  $18.50  to  $13.50  per  ton, 
with  a  corresponding  reduction  from 
$13  to  $10  on  lead.  On  a  basis  of 
average  monthly  shipments  of  2,400 
tons  of  zinc  concentrate,  and  1,200  tons 
of  lead  concentrate,  the  yearly  saving 
will  approximate  $187,000. 


Transvaal  Mining  Back  to  Normal 

By  Cable  from  Reuters  to 
'Engineering    and    Mining    Journal- Press" 

Johannesburg,  Sept.  29. — At  the 
quarterly  meeting  of  the  Chamber  of 
Mines,  Sir  Evelyn  Wallers,  reviewing 
the  mining  position,  said  that  in  the 
last  three  months  the  industry  had 
settled  down  to  hard  efficient  work,  and 
that  the  scale  of  operation  at  the  gold 
mines  was  now  approximately  the  same 
as  before  the  strike. 


Standard  Chemical  Co.  Produces 

100,000  Lb.  of  Vanadium 

Monthly 

John  I.  Mullin,  general  manager  of 
the  Standard  Chemical  Co.  of  Naturita, 
Colo.,  states  that  his  company,  handled 
more  than  $18,000,000  worth  of 
vanadium  and  radium  produced  from 
ores  mined  in  Colorado  during  1921. 
Mr.  Mullin  says  that  his  company  is 
now  producing  approximately  100,000 
lb.  of  vanadium  monthly.  The  com- 
pany is  employing  125  men,  and  expects 
to  work  a  much  larger  force  with  the 
return   of  normal   conditions. 


Western  Fluorspar  Deposits  Thus 
Far  Developed  Are  Small 

The  importance  of  fluorspar  in  the 
steel  and  ceramic  industries  is  so  great, 
and  accurate  information  on  methods 
of  mining,  milling  and  utilization,  and 
on  cost  of  production  and  possibilities 
of  future  production  is  so  lacking,  that 
it  has  been  considered  advisable  by  the 
Bureau  of  Mines  to  investigate  all 
phases  of  the  fluorspar  industry  in  the 
United  States.  At  the  request  of,  and 
in  company  with,  several  eastern  fluor- 
spar producers,  examination  has  been 
made  by  R.  B.  Ladoo,  of  the  principal 
fluorspar  deposits  of  the  western  states. 
This  examination  was  followed  by  an 
intensive  study  of  the  producing  mines 
in  Illinois  and  Kentucky.  It  was  found 
that  most  of  the  deposits  in  the  far 
western  states  were  small  and  could 
not  be  relied  on  to  produce  much  sur- 
plus over  the  needs  of  the  western 
states.  Costs  of  production  in  the 
Illinois-Kentucky  field  have  increased, 
owing  to  the  increasing  depth  of  the 
principal  mines,  the  large  amount  of 
water  that  must  be  pumped,  and  the 
increased   costs   of  labor   and   supplies. 


News  from  Washington 

By  PAUL   WOOTON 
Special  Correspondent 

♦■ 

Government  Financing  Would  Assist 
Marketing  of  Silver 

H.  N.  Lawrie  Sees  Advantages  in  Extending  Credit  to  American 

Producers  Under  Federal  Farm  Loan  System — High  Exchange 

Value  of  Silver  Will  Help  Farmers — Miners  Deserve  Aid 


THE  extension  of  the  Federal  Farm 
Loan  system  to  include  producers 
of  silver  probably  will  be  urged  by 
the  American  Gold  and  Silver  Institute 
before  the  next  meeting  of  the  Con- 
gressional Committee  on  Banking  and 
Currency.  The  arguments  in  favor 
of  the  plan  are  given  in  a  recent  letter 
by  H.  N.  Lawrie,  managing  director 
of  the  Institute,  to  Congressman 
McFadden.  Excerpts  from  his  letter 
follow: 

"An  estimate  made  by  the  Institute 
indicates  that  the  208,000,000  oz.  of 
silver  which  was  sold  to  Great  Britain 
for  delivery  in  India  during  the  war 
period  will  have  been  replaced  by  the 
Mint  through  the  purchase  of  domesti- 
cally produced  silver  by  about  Novem- 
ber, 1923.  When  these  purchases  by 
the  Mint  expire,  the  domestic  produc- 
tion of  new  silver  will  be  forced  to 
compete  in  the  international  market. 
Though  the  international  price  of  sil- 
ver has  been  recently  in  the  neighbor- 
hood of  70c.  per  ounce,  it  is  quite 
evident  that  when  our  annual  produc- 
tion, in  excess  of  50,000,000  oz.,  is 
thrown  upon  the  market  it  will  have 
a   depressing    effect    upon    the    price. 

"Producers  of  silver  are  now  giving 
consideration  to  the  organization  of 
an  American  silver  export  association 
to  provide  for  an  order  y  marketing  of 
their  product  when  open-market  condi- 
tions again  prevail.  They  are  now 
forced  to  almost  immediately  liqui- 
date their  product  in  order  to  meet 
their  operating  costs.  Under  such  a 
system  the  buyer  of  silver  has  every 
advantage    in    regulating    the    price. 

"It  is  estimated  that  90  per  cent  of 
the  silver  production  of  the  world  is 
controlled  by  American  capital  in- 
vested largely  in  the  United  States, 
Canada,  Mexico,  and  South  America. 
The  chief  buyers  of  silver  are  in 
Europe  and  in  the  Orient,  where  prac- 
tically no  silver  is  produced.  The 
buyers  substantially  dictate  the  ex- 
change value  of  silver  by  manipula- 
tion. The  buying  season  in  the  Orient 
is  most  active  between  September  and 
May,  and  during  the  remainder  of  the 
year  the  market  is  less  active.  Al- 
though the  monthly  production  of  sil- 
ver is  fairly  uniform,  the  marketing 
conditions  are  as  seasonal  as  those 
governing    the    marketing    of   wheat. 

"The  extension  of  credit  by  the  War 
Finance  Corporation  to  wheat  growers 
provided,  at  a  critical  moment,  the 
means  for  a  more  orderly  marketing 
of  that  product,  and  I  understand  that 
it  is  now  proposed,  in  a  bill  before 
the  Banking  and  Currency  Committee, 
to  expand  the  credit  facilities  of  the 
Federal  Farm  Loan  system  to  include 
the  extension  of  credit,  based  upon 
agricultural  products,  at  low  govern- 
ment rates  of  interest.     The  silver  pro- 


ducer is  more  dependent  upon  the 
foreign  market  than  the  wheat  grower, 
and  he  should  be  accorded  the  same 
preferred  credit  facilities  by  the  gov- 
ernment for  the  marketing  of  silver  as 
the  producer  of  agricultural  products. 
Upon  the  low  cost  of  government 
credit  extended  the  producer  of  silver 
depends  the  success  of  any  organized 
effort  to  stabilize  the  exchange  value 
of   silver   at   a   satisfactory   level. 

"There  is  a  shortage  of  newly  pro- 
duced silver  to  satisfy  normal  de- 
mands, while  in  the  case  of  some 
agricultural  products  there  frequently 
occurs  an  overproduction  and  a  keen 
competition  with  growers  in  foreign 
countries.  For  these  reasons  silver  is 
a  commodity  which  should  ba  regarded 
as  a  preferred  credit  risk,  upon  which 
the  extension  of  government  credit  on 
even  more  favorable  terms  than  those 
proposed  for  agricultural  products 
may  properly  be  based. 

"It  should  also  be  pointed  out  that  a 
low  exchange  value  for  silver  means 
a  low  Indian  and  Chinese  purchasing 
power  in  our  market.  The  English 
manufacturer  of  cotton,  for  instance, 
cannot  sell  as  much  goods  to  India  and 
China  when  the  exchange  value  of  sil- 
ver is  low  as  when  it  is  high,  and, 
consequently,  cotton  growers  of  this 
country  cannot  sell  as  much  raw  cot- 
ton to  English  manufacturers.  When 
the  exchange  value  of  silver  is  low  it 
enables  all  countries  to  purchase  at 
less  cost  the  wheat  grown  in  India, 
thereby  reducing  the  demand  for  and 
price   of   our   wheat. 

"In  brief,  the  exchange  value  of 
silver  occupies  a  most  important  and 
intimate  relationship  to  the  successful 
marketing  of  American  agricultural 
and  other  products,  so  the  extension  of 
the  credit  facilities  of  the  Federal 
Farm  Loan  system  to  the  silver  pro- 
ducer, resulting  in  a  more  stable  and 
a  higher  exchange  value  for  silver,  will 
insure  a  better  market  for  agricul- 
tural products,  which  apTiarently'is  the 
main  object  of  your  bill." 


Pittman  Act  Silver 

Purchases  of  silver  by  the  Bureau 
of  the  Mint  during  the  week  ended 
Sept.  30  amounted  to  744,000  oz.  This 
brings  the  total  purchases  under  the 
Pittman  Act  to  132,905  951  oz. 


Manganese  Ore  from  Brazil 

Following  the  acquisition  by  the  Ten- 
nessee Coal,  Iron  &  R.R.  Co.  of  its 
Brazilian  manganese  mines,  40,000  tons 
of  ore  has  been  received  by  the  com- 
pany from  Brazil  via  the  Port  of  Mo- 
bile and  the  Mississippi-Warrior  Rivers 
Barge  Line. 
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Chestatee  Company  Is  Paid 

(469,784  on  New  War 

Minerals  Award 

The  Secretary  of  the  Interior  has 
approved  in  its  entirety  the  recommen- 
dation made  by  the  War  Minerals  Re- 
lief Commission  in  the  claim  of  the 
Chestatee  Pyrites  &  Chemical  Co.,  and 
the  $469,784.62  has  been  paid  to  the 
claimants.  Secretary  Fall  denied  their 
request  that  they  be  allowed  interest 
on  certain  of  the  sums  involved  in  the 
settlement. 

The  payment  of  so  large  an  amount 
to  the  Chestatee  company,  together 
with  the  payment  of  a  large  number  of 
smaller  claims  recently,  has  materially 
reduced  the  balance  of  the  appro- 
priation available  for  the  payment  of 
claims.  The  balance  as  of  Sept.  30  was 
13,395,380.34. 

An  additional  award  of  $13,850.01 
has  been  recommended  by  the  War 
Minerals  Relief  Commissioner  in  the 
claim  of  E.  C.  McComb,  of  Batesville, 
Ark.  The  former  commission  recom- 
mended payment  in  this  claim  of 
$10,328.01.  This  amount  was  increased 
to  $12,521.30  by  the  Secretary  of  the 
Interior.  The  additional  award  now 
recommended  consists  almost  entirely 
of  the  amount  allowed  for  ore,  which 
had  not  been  accepted  by  the  former 
commission.  Other  recent  recommen- 
dations are  as  follows: 

Altshuler  and  Berger,  San  Francisco, 
$4,482.34;  Auburn  Chrome  Mines,  Menlo 
Park,  Calif.,  $8,457.92;  Kalkins  &  Pat- 
ter-, .n,  Yreka,  Calif..  $795;  Veatch  & 
Sullivan,  Callahan,  Calif.,  $1,299; 
Baker,  Rostetter  &  Fippin,  Callahan, 
Calif..  $1,038.76;  Williams  &  Facey, 
Callahan,  Calif.,  $731.50;  James  Richey 
&  Sons.  Waldo.  Ore.,  $273.3.3;  Phillip 
Weissman,  Lindsay,  Calif.,  $1,584; 
Williams  &  Chapman,  Carriville,  Calif., 
$728.90;  T.  G.  Hersum,  Eureka,  Calif., 
$500;  Phil.  Stephens,  Crescent  City, 
Calif..  $244.  The  claims  of  William 
Dawkins  and  G.  H.  Rogers  were  dis- 
allowed on  the  ground  that  they  did  not 
come  within   the  act. 

A  question  having  arisen  in  connec- 
tion with  the  recommendation  of  an 
award  of  $7,686.48  additional  in  the 
claim  of  the  Eureka  Mining  Co.,  Oush- 
man,  Ark.,  a  re-examination  of  the 
oade  and  the  former 
recommendation  affirmed  in  all  particu- 
lar*.    In  that   recommendation,  it  was 

found    that    stimulation    could    b 

properly  frmn  March  22,  1918,  when  one 

of    the    partner!    In    the    enterprise    at- 

tlled  by  the  Wai  tn 
dustries    Board       \n  additional   allow- 
•  f  |,7M  68  for  equip 

proved. 

Under  the  amended  act,  the  stimula 
•  I    of   the   Chrome    Mining    Co. 

Itened,    for    which    | 
•     The  company  maintained 
a  Philadelphia  office,  for  which  $1,646.07 
was  allowed  for  upkeep  and  sundry  in 
ddental    expi 

The    claim    of    William    Dawk 
Eureka.   Calif  on    the 

ground  that  it  ami  within  the 

ons   of   the 


New  Jersey  Leads  States  in 
Smelting  and  Refining 

The  country's  111  smelting  and  refin- 
ing establishments  produced  materials 
having  a  total  value  of  $972,093,552, 
according  to  a  report  just  made  public 
by  the  Bureau  of  the  Census  covering 
the  industry  in  1919.  Thirty-one  per 
cent  of  the  establishments  were  en- 
gaged in  copper  smelting  and  refining; 
22  per  cent  handled  lead;  35  per  cent 
handled  zinc,  and  12  per  cent  all  other 
metals.  These  smelting  establishments 
used  $543,341,935  in  capital  and  em- 
ployed 44,271  persons  in  and  about  their 
plants. 

More  than  one-fourth  of  the  smelt- 
ing operations  of  the  country  are  con- 
ducted within  the  boundaries  of  the 
State  of  New  Jersey.  Arizona  has 
smelting  plants  whose  output  is  prac- 
tically 10  per  cent  of  the  country's  total. 
Pennsylvania  accounts  for  4.4  per  cent 
and  Illinois  4  per  cent.  Colorado's 
smelters  contribute  1.9  per  cent  of  the 
country's  output  of  smelted  products, 
the  figures   show. 

The  great  growth  of  the  smelting 
industry  of  this  country  is  shown  by 
the  figures  of  output  in  the  following 
years:  1899,  $358,786,472;  1904,  $451,- 
398.354;  1909,  $580,417,518;  1914,  $669,- 
138,943.  These  totals  compare  with 
$952,019,048,  which  represents  the  value 
of  the  products  of  copper,  lead  and 
zinc  smelting  and  refining  in  1919.  In 
1919,  thirty-four  plants  were  engaged 
in  copper  refining;  twenty-five  in  lead 
refining,  and  thirty-nine  in  zinc. 


Mines  Products  Constitute  Half  of 
Railroad  Tonnage 

Despite  the  fact  that  there  was  de- 
crease of  18  per  cent  in  the  tonnage 
of  mine  products  carried  by  the 
Class  1  railroads  during  the  second 
quarter  of  the  current  year,  as  com- 
pared with  the  corresponding  quarter  of 
1921,  mines  furnished  nearly  one-half 
of  the  total  freight  tonnage  carried  dur- 
ing the  second  quarter  of  1922.  Accord- 
ing to  figures  just  compiled  by  the 
Interstate  Commerce  Commission,  the 
mines  of  the  country  contributed 
101,404,725  tons  of  freight  to  the 
Class  1  carriers  during  the  second  quar- 
ter of  this  year.  The  tonnage  of  the 
other  commodity  classes  is  as  follows: 
Products  of  agriculture,  19,965,391 
tons;  animals  and  their  products,  6,150,- 
416  tons;  products  of  forests,  22,779,953 
tons;  manufactured  and  miscellaneous 
products,  57,258,094  tons;  merchandise, 
11,036,921  tons.  The  detailed  figures 
covering  the  movement  of  mine  prod- 
ucts, during  the  second  quarter  of  this 
year  are  as  follows: 

Tons 

Commodity  Carried 

Anthracite  coal 2,751,994 

Bituminous   coal    50,006,612 

Coke  3,239,701 

Iron  ore  11,812,056 

Other  ores  and  concentrates     2,041,171 

Base  bullion  and  matte 113,415 

Clay,  gravel,  sand  and  stone  27,526,527 

Crude  petroleum    1,490,317 

Asphalt    490,251 

Salt    767,089 

Other   products   of  mines...     1,165,592 


News  by  Mining  Districts 


LONDON  LETTER 

"Perfect"   Concentrate    Made   by   Otavi 

Company  in  Southwest  Africa — Plans 

for    Merger    of    Mexican    Mines 

By  W.  A.  Doman 

London,  Sept.  22 — It  is  seldom  that 
one  reads  in  the  report  of  a  mining 
company  that  technically  fault  i 
portable  "ores"  were  produced,  but  this 
statement  is  made  by  the  management 
committee  of  the  Otavi  Mines  &  Ry, 
Co.,  working  in  Southwest  Africa. 
This  technically  faultless  exportable 
material  was  produced  in  the  new  con- 
centration works  from  the  poorer  ores 
of    the    ii    body    and    t he    hanging 

leader.  The  output  for  the  twelve 
months  from  April  I.  1921,  to  March 
81,  1922,  was  85,000  tons.  The  cost  of 
extraction    varied    between    5.87s.    and 

n.    ami    the    total    cost    pel- 
ton   of  ore   output     ■ 

imably  an  eight  hour  day  la  not 

a  hard  and   fast  rule  .it   Tsumeb,  for  the 

tern    of   winning   ore   has 

proved  a  suc- 
cess. During  the  war  year.,  when  the 
company    in    various    ways    was    limited 

i    .  development  v. 

well    in    hand.      In    the    balance    sheet     is 

an  item  "Developed  <*<■  .  1 196,000,"  this 

per     ton    on     upward    of 

600,000  'on     io  opened  up. 

matter  worked  most 


of  the  period  and  latterly  with  both 
furnaces.  From  24,000  tons  of  ore 
averaging  6.5  per  cent  copper  and  8.4 
hi  nt  lead,  2,894  tons  of  copper 
matte,  averaging  49.3  per  cent  copper, 
20.3  per  cent  lead,  and  850  g.  silver 
per  ton,  in  addition  to  460  tons  of  metal- 
lic lead  averaging  97.3  per  cent  lead 
and  1,628  g.  silver  per  ton,  were  pro- 
duced. A  dividend  of  5  per  cent  is  de- 
clared, and  £61,000  is  written  off  for 
various  buildings  and  works.  Finan- 
cially the  company  is  well  managed, 
and  various  items,  one  of  them  being 
the  smelter,  appear  in  the  balance 
at  the  nominal  value  of  El. 
The  Consolidated  Gold  Fields  of 
South  Africa,  which  has  already  sub- 
stantial American  interests,  is  endeav- 
oring to  arrange  a  big  merger  of 
Mexican  mines  fifteen  groups,  to  he 
exact.    Options  are  already  secured  over 

the  properties  of  the  Compania  Metal- 
lurgies Mexicans;  Compania  Minora 
Nazarono  y  CatasiUas,  S.  A.;  and 
Compania    Minora    '  DCift"    S. 

A.     Desiring    to    include     the     Sd 
Copper     Co.,     its     directors     were     ap- 

i     with     an     offer     of     '; 
Mazapil    share,    payable    in    7   per   cent 
cumulative  firsi   preferred  shares  of  the 
new  company  to  be  formed.    A  major- 
ity  of   the   hoard   rejected   the   otTer.   hut 

the  minority  and  their  associates,  repre- 
senting over  200,000  shares  out  of  600.- 
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000  issued,  are  prepared  to  accept.  The 
purchase  price  is  payable  in  either  of 
two  ways,  (a)  5s.  cash  and  $6.75 
(i.  e.,  30s.)  in  the  first-preferred  shares; 
or  (b)  $7.87  (i.  e.,  35s.)  in  the  first- 
preferred  shares.  For  some  years  there 
has  been  no  free  market  in  Mazapils, 
and  it  is  intended  to  list  the  new  shares 
on  the  London,  Manchester  and  New 
York  exchanges.  The  new  company  will 
be  registered  in  the  State  of  New  York 
with  capital  thus:  First-preferred  7 
per  cent  cumulative  stock,  $7,500,000 
in  $5  shares;  second-preferred  7  per 
cent  cumulative  stock,  $7,500,000  in 
$100  shares;  common  stock,  250,000 
shares,  of  no  par  value. 

The  second-preference  stock  will  be 
allotted  to  the  three  companies  above 
mentioned  as  purchase  consideration; 
the  250,000  shares  of  common  stock 
will  be  used  for  underwriting,  commis- 
sions and  other  charges,  and  of  the 
first-preferred  stock  the  Gold  Fields 
will  undertake  to  obtain  subscriptions 
for  $2,775,000  in  cash  for  working  capi- 
tal and  such  additional  amount  as  will 
provide  5s.  per  share  to  the  Mazapil 
holders,  and  the  remaining  shares  will 
be  issued  in  exchange  for  Mazapil 
shares. 

The  Mazapil  company  was  formed 
in  1896.  In  1912  it  paid  a  dividend  of 
30  per  cent  and  bonus  of  50  per  cent; 
1913-1916,  nil;  1017,  5  per  cent;  1918, 
7i  per  cent;  1919,  22J  per  cent  and 
bonus  of  20  per  cent;  and  again  in  1920 
the   dividends   were   nil. 

INDIA 

New    Mining   Legislation   Proposed 

In  the  Legislative  Assembly  in  India, 
C.  A.  Innes,  Industries  member  of  the 
Executive  Council,  has  introduced  a  bill 
amending  the  Mines  Act,  according  to 
Reuters.  The  principal  amendments 
define  the  respective  functions  of  the 
central  and  local  governments,  and  pro- 
pose the  modification  of  the  definition 
of  a  mine  so  as  to  include  excavations 
for  minerals  regardless  of  depth.  The 
raising  of  the  age  of  children  em- 
ployed in  mines  from  twelve  to  thir- 
teen, and  the  prohibiting  of  the  pres- 
ence or  employment  of  children  under- 
ground, is  proposed.  The  amendments 
also  restrict  the  hours  of  labor  to  sixty 
hours  per  week  for  workers  above 
ground,  and  fifty-four  per  week  for 
workers  below  ground,  and  prescribe  a 
weekly  day  of  rest  The  penalties  are 
also  increased  for  disobedience  of 
orders,  resulting  in  death  or  serious  in- 
jury to  workers.  Mr.  Innes,  in  intro- 
ducing the  bill,  admitted  that  it  was 
a  difficult  and  contentious  matter,  but 
stated  that  it  was  in  accordance  with 
international  obligations. 


War  Minerals  Awards 

Among  the  recommendations  made 
recently  by  the  War  Minerals  Relief 
Commission  are  the  following:  Chrome 
Mining  Co.,  Philadelphia,  $4,195.79; 
Henry  Schirmeier,  Michigan  Bluff, 
Calif.,  $360;  T.  G.  Hersum,  Eureka, 
Calif.,  $500. 


JOHANNESBURG    LETTER 

De  Beers  Consolidated  Fights  Payment 

of    Income    Tax    on    Diamond 

Operations 

By  John  Watson 

Johannesburg,  Aug.  22. — In  the  Rand 
Division  of  the  Supreme  Court  on  Aug. 
18,  an  income-tax  case,  in  which  De 
Beers  Consolidated  Mines,  Ltd.,  ap- 
pealed against  the  Commissioner  of 
Inland  Revenue,  was  heard  by  Justice 
Gregorowski.  In  May,  1919,  the  sale 
of  diamonds  by  the  Diamond  Syndi- 
cate in  England  began  to  fall  off,  ow- 
ing to  world  conditions,  and  by  June, 
30,  1920,  the  market  for  diamonds  had 
practically  ceased  to  exist.  Evidence 
showed  that  the  De  Beers  Company 
had  stocks  of  diamonds  on  hand,  as 
follows:  June  30,  1919,  441,028  carats; 
June   30,    1920,   753,951   carats. 

Expert  evidence  was  given  on  behalf 
of  the  appellant  company,  showing 
that  in  normal  years  the  world  pur- 
chases diamonds  to  the  value  of  £12,- 
G00.000  per  annum.  Saul  Solomon,  in 
his  address  for  the  respondent,  pleaded 
that  the  company  could  not  say  that 
diamonds  were  unsalable  unless  it  re- 
duced the  price  and  thus  tested  the 
position.  There  were  tens  of  thou- 
sands of  retailers  throughout  the  world 
who  would  have  seized  the  oppor- 
tunity of  getting  stones  at  a  reduced 
value  and  making  a  large  profit. 
Judgment  was  reserved. 

A  33i  carat  diamond  found  at  Bles- 
bok   has  been  sold,  recently,  for  £800. 

A  conference  between  employers  and 
trades-union  representatives  was  held 
at  the  New  Law  Courts  in  this  city 
on  Aug.  14  and  following  days.  This 
conference  was  called  by  the  Mining 
Industry  Board,  with  a  view  to  form- 
ing a  conciliation  committee,  to  settle 
disputes  in  the  future  and  thus  avert 
disastrous  strikes.  The  proceedings 
are  being  conducted  privately,  press 
reporters  not  being  admitted.  The 
work  of  the  conference  is  said  to  be 
going   ahead  smoothly. 

The  report  of  the  White  Labor  De- 
partment for  July  was  cheerless  to  a 
degree.  Of  1,421  white  men  who  ap- 
plied for  work  in  Johannesburg,  em- 
ployment was  found  for  only  353  (in- 
cluding 273  sent  to  relief  work).  The 
number  of  undei-ground  workers  still 
out  of  employment  is  greater  than  can 
be  absorbed.  Employment  in  the  build- 
ing trade  is  somewhat  better;  many 
new  houses  are  going  up  and  altera- 
tions are  being  effected  in  town  and 
suburbs. 

The  party  of  engineers  sent  by  the 
Railway  Administration  to  investigate 
the  northern  coast  of  Zuzuland  has 
now  returned  to  Johannesburg.  It  is 
proposed  to  form  a  new  harbor  for  the 
shipment  of  coal  from  the  Vryheid  dis- 
trict. The  choice  will  be  between  Kosi 
Bay,  Sordwana  Bay,  or  Lake  Sibaya. 
The  Administration  has  engaged  George 
Buchanan,  of  the  firm  of  C.  S.  Meik  & 
Buchanan,  of  London,  to  report.  He  has 
arrived  in  South  Africa.  He  was  chair- 
man and  chief  engineer  of  the  Rangoon 
Port  Trust  for  fourteen  years. 


Business  on  the  Stock  Exchange  here 
during  the  past  week  has  been  very 
active.  London  sent  orders  for  such 
shares  as  East  Rands.  In  medium- 
priced  shares,  Randfontein  Estates 
were  the  great  feature,  and  tens  of 
thousands  of  shares  changed  hands 
daily.  The  price  rose  from  23s.  6d. 
to  26s.  9d.,  but  fell  back  to  24s.  9d.  on 
receipt  of  London  cables  concerning 
Germany  and  Ireland. 

ONTARIO 

South  Lorrain  Properties  Attract 
Attention 

Cobalt — The  McKinley,  which  re- 
sumed operations  about  two  months 
ago,  is  now  producing  at  the  rate  of 
approximately  45,000  oz.  monthly, 
largely  from  mill  rock,  and  it  is  under- 
stood that  the  company  is  realizing  a 
fair   profit. 

The  Mining  Corporation  is  consider- 
ing the  haulage  of  ore  from  the 
Frontier  property,  in  South  Lorrain, 
which  it  has  under  option,  to  the  com- 
pany's mill  in  Cobalt.  It  is  believed 
that  tractors  can  haul  the  ore  for 
twenty  miles  at  a  low  enough  rate  to 
do  away  with  the  necessity  for  a  mill 
in  South  Lorrain. 

Recent  developments  in  South  Lor- 
rain have  been  extremely  favorable, 
and  a  good  deal  of  attention  is  being 
paid  to  properties  in  the  vicinity  of 
the  Keeley  and  the  Frontier.  The 
Keeley  is  in  excellent  condition.  Last 
month's  production  was'  80,000  oz.;  if 
this  rate  is  maintained  it  will  put  the 
company  well  up  among  the  leading 
producers. 

Properties  in  Gowganda  are  also  com- 
ing to  the  front,  and  numerous  stories 
are  current  about  reported  transfers  of 
property  in  that  district.  Progress  is 
being  made  with  the  hydro-electric  in- 
stallation at  Indian  Chutes,  which  will 
soon  be  in  a  position  to  supply  the 
Castle  property.  The  latter  company 
is  making  plans  for  a  fifty-ton  mill. 

Nipissing  again  has  declared  the 
regular  quarterly  dividend  of  3  per 
cent,  together  with  a  3  per  cent  bonus, 
payable  Oct.  20  to  holders  of  record 
Sept.  30. 

During  the  week  ending  Sept.  22, 
fifteen  cars  of  ore  were  shipped  from 
Cobalt.  Of  this  tonnage  Nipissing 
shipped  nine  cars  of  residues  and  the 
Mining  Corporation  five  cars  of  resi- 
dues, and  the  O'Brien  shipped  60,000 
lb.  of  high  grade. 

Kirkland  Lake — The  Canadian  Kirk- 
land  shaft  is  down  300  ft,  and  will  be 
continued  to  400  ft.  before  a  level  is 
established.  Extensive  improvements 
to  surface  equipment  are  being  made. 

The  Thompson-Chadbourne  interests 
have  dropped  their  option  on  the 
Elstone-Dunkin  claims,  in  Gauthier,  on 
account  of  the  heavy  payments  which 
are  now  falling  due  under  the  original 
option. 

At  the  275  level  of  the  Crown  Re- 
serve property,  in  Larder  Lake,  a  third 
vein  was  cut  in  the  shaft.  The  vein 
is  about  4  ft.  wide  and  is  reported  to 
contain  extraordinarily  high  values. 
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Porcupine — Dome  directors  have  de- 
clared the  regular  quarterly  dividend 
of  50c.  a  share,  payable  Oct.  26  to 
holders  of  record  Oct.  6.  As  antici- 
pated, no  repayment  of  capital  was 
announced.  This  will  likely  come  early 
in  the  new  year. 

It  is  proposed  to  erect  a  memorial 
at  Porcupine  in  honor  of  Benny  Hol- 
linger,  the  discoverer  of  the  mine  which 
bears  his  name.  The  estimated  cost 
of  the  memorial  is  $10,000,  and  if  the 
plan  materializes  it  will  be  put  up  on 
the  Hollinger  property. 

The  Davidson  has  decided  to  sink  a 
three-compartment  incline  shaft  1,000 
ft.  deep.  This  will  be  the  first  inclined 
mine  shaft  at  a  northern  Ontario  gold 
mine. 

MEXICO 

Sundry     Activities     in    Chihuahua     and 
Coahuila 

Chihuahua — The  Prieta  mine  at  Par- 
ral,  now  being  operated  by  the  Amer- 
ican Smelting  &  Refining  Co.,  is  pro- 
ducing upward  of  2,000  tons  of  ore  per 
month.  The  pumps  are  handling  1,200 
to  2,000  gal.  of  water  per  minute.     S. 

E.  Reed  is  superintendent. 

The  Penoles  Co.  has  taken  option  on 
the  Esmeralda  mine,  and  is  making 
preparations  to  unwater  the  mine  and 
sample  same.  The  superintendent  is 
W.  J.  Moir. 

The  Veta  Grande  Unit  of  the  Amer- 
ican Smelting  &  Refining  Co.  is  pro- 
ducing about  800  tons  per  day.  This 
ore  is  being  cyanided  in  the  mill  on  the 
property.     W.  Sharp  is  in  charge. 

The  San  Pedro  mine,  near  El  Valle, 
is  being  reopened  by  W.  B.  Gates  and 

F.  Zuech.  This  mine  was  a  small  pro- 
ducer of  silver  ore  assaying  about  100 
oz.  silver  per  ton. 

Several  important  American  silver- 
lead  mining  companies  will  soon  begin 
shipping  silver-lead  ore  from  their 
mines  in  Chihuahua,  Mexico,  to  the 
smelter  at  El  Paso,  Texas.  This  has 
been  made  possible  by  the  building  of 
a  new  short-line  railroad,  known  as  the 
Chihuahua  &  Orient  R.  R.,  which  con- 
nects the  mines  in  Los  Lamentos 
Mountains  with  the  Mexican  Central 
Ry.  at  Lucero,  Chihuahua.  The  El  Paso 
smelter  will  handle  about  twenty  tons 
per  day  at  first.  The  mines  have  ap- 
proximately 400,000  tons  of  ore  in  sight. 

Coahuila — A   good  grade   of  lead   ore 
is   tuing  mined   in   th.     !>■    nea    mine  of 
Uojada. 
W.  W.  Shelby  is  superintendent. 

The  Parrenn  Co.  is  operating  the  Ban 
Salvador  and  Nuevo  Almaden  mines. 
8      !■      Shaw    is    superintendent. 

The  Compania  Metalurgiea  Mexicans 
ii  operating  the  Veta  Rica  mine,  whirh 

n    a    famous    producer    tl 
years.     .T.   A.   Hilhert  is  superirr 
A    leasing    company    is    mining    lead 
silver  ore   in   the  Fortuna   mine.     .1.    \ 
Hilbert   is   in   charge. 

The  American  Smelting  &  Refining 
Co.  is  pushing  development  work  in  the 
Jesus  Maria,  San  Jofle,  Fronteriz.i,  and 
Oriental  mines.  Silver-lime  ore  is  be- 
ing produced  in  the  San  Jose  mine. 
Max  F.  Quinn  is  superintendent. 


BRITISH    COLUMBIA 

Two    Lodes    Are    Being    Developed    at 

Esperanza — Engineer   Mine 

Bonded 

By  F.  H.  Mason 

Alice  Arm — The  Esperanza  mine  con- 
tinues to  develop  well.  Mining  opera- 
tions are  confined  at  present  to  two 
lodes,  one  giving  18  to  24  in.  of  high- 
grade  ore  and  the  other  6  ft.  of  poorer 
ore,  with  1  ft.  of  high-grade  on  the 
hanging-wall  side.  Ore  is  being  sacked, 
but  transfer  to  the  wharf  has  been 
suspended  until  the  winter  sets  in,  as  it 
can  be  sledded  over  the  snow  right  to 
the  wharf  much  more  cheaply  than  it 
can  be  hauled  in  wagons. 

The  Homestake  Mining  &  Develop- 
ment Co.,  which  suspended  operations 
some  time  ago  on  account  of  litigation 
over  some  of  the  claims,  will  resume 
operations  at  once  and  continue  through 
the  winter,  the  dispute  over  the  claims 
having  been  settled. 

Anyox  —  The  Granby  Consolidated 
M.  S.  &  P.  Co.  is  appealing  a  case  be- 
fore the  November  session  of  the  Privy 
Council,  in  connection  with  discount  on 
income  tax,  amounting  to  $430,000. 

Atlin — The  Engineer  mine  has  been 
bonded  by  Timmins  Brothers,  the  well- 
known  Ontario  mine  operators,  condi- 
tionally to  the  Privy  Council  upholding 
the  decision  of  the  British  Columbia 
Supreme  Court,  which  vested  the  title 
to  the  property  with  the  heirs  of  the 
late  James  Alexander.  The  case  comes 
up  for  hearing  in  November,  and,  as  the 
Privy  Council  is  the  final  court  of  ap- 
peal, it  will  settle  the  ownership  of  the 
property.  The  case  has  been  dragging 
through  the  courts  since  1917.  The 
Engineer  is  generally  spoken  of  locally 
ig  a  fabulously  rich  mine,  and 
it  is  true  that  some  unusually  rich  ore 
has  been  taken  from  it.  Although 
there  are  some  twenty-five  lodes  on  the 
property,  mining  operations  have  been 
confined  to  two  or  three  veins,  and  most 
of  the  gold  has  been  taken  from  a  nar- 
row chimney,  which,  so  far,  has  not 
been  bottomed. 

Stewart — Exploration  at  the  Big 
Missouri  has  been  so  satisfactory  that 
it  has  been  deemed  advisable  to  put 
on  a  large  force  of  men,  in  the  hope  of 
getting  the  Premier  road  completed  to 
the  mine  before  winter  sets  in,  so  that 
may  be  made  over  the 
snow    this   winter. 

Lindborg  Brothers  have  established 
a    camp    at     the     Riverside    group,    and 

have  installed  ■  compressor. 

\  trial  shipment  of  high-grade  on 
ha  been  made  from  the  Lucky  Boy 
group. 

The  American  Mining  &   Milling  Co. 
is  taking  supplies  for  winter  DSC 
property     on      Fish      Creek,     and      the 
wagons  are  returning  loaded  with  high- 
grade    ore,    which    is    being   stored    on 

the    wharf  a)    llyder. 

Prea I     Qold     Mining    Co.    has 

completed   ten  cottages   for   its    married 
men.     The  tramway  is  delivering  nearly 
two   thousand   tons   of  ore   and   I 
trate  weekly. 


ALASKA 

Alaska     Juneau     Mill     Capacity     Now 
6,000    Tons    per   Day 

Juneau — The  statement  of  earnings 
for  the  first  eight  months  of  1922  by 
the  Alaska  Juneau  Gold  Mining  Co. 
shows  that  the  corporation  earned  a 
profit  on  its  capitalization  for  the  first 
time  since  1914.  Earnings  of  August 
and  June  were  sufficiently  large  to 
overcome  deficits  in  the  other  six 
months  of  the  year.  The  detailed  fig- 
ures are  announced  as  follows: 

Tons  of  ore  trammed,  1,389,560;  tons 
of  ore  milled,  710,740;  gold,  silver,  and 
lead  recovered,  $809,600;  total  expendi- 
tures, $676,000;  profits  from  operations, 
$133,600;  interest  on  funded  debt,  $128,- 
500,  net,  $5,600.  In  the  same  period  of 
time  the  corporation  added  $56,500  to 
capital  account.  The  mill  capacity  of 
the  corporation  has  recently  been  in- 
creased to  above  6.000  tons  per  day. 

The  Treadwell  Mining  Co.  intends  to 
use  caterpillar  tractors  in  the  haulage 
of  ore  from  its  mines  in  the  Mayo  dis- 
trict this  winter.  The  operators  found 
this  method  of  transportation  success- 
ful during  the  summer  and  are  con- 
vinced that  it  can  be  adapted  to  the 
snow  roads.  The  company  has  2,500 
tens  of  silver  ore  in  sight  for  shipment. 
Keno  Hill,  Ltd.,  will  use  horses  and 
sleighs  after  the  close  of  the  river  for 
the  transport  of  between  3,500  and 
4,000  tons  of  ore.  This  winter's  ship- 
ments are  expected  to  be  double  those 
of  last  year  in  volume,  and  most  of  the 
output  has  already  been  mined  and 
stacked. 

It  is  reported  that  the  Treadwell 
company  has  made  another  strike  of 
silver  ore  at  the  200  level,  the  vein 
being  from  8  to  12  ft.  wide.  Assays 
are  said  to  show  300  oz.  of  silver  per 
ton.  A  shaft  is  to  be  sunk  to  the  400 
level,  and,  if  the  values  are  maintained 
at  that  depth,  it  is  the  intention  to 
install   a   small   concentrator. 

\\  VSHINGTON 

Activity   Increases  in   Republic  District 
— Knob    Hill    Being    Developed 

Springdale — Regular  shipments  are 
being  maintained  from  the  old  Cleve- 
land property,  now  under  operation  by 
Santa  Rita  Mining  Co.  Net  smelter 
returns  are  reported  to  average  $140 
per  ton. 

Republic  Greater  mining  activity  is 
apparent  here  than  for  some  time.  In 
addition  to  resumption  at  the  Last 
Chance  on  a  scale  which  promises  em- 
ployment to  quite  :i  good  size.i  crew, 
the  Quilp,  Surprise,  and  Old  Republic 
properties  are  again  producing.  A  re- 
cent   shipment     from     the     List     named 

brought  returns  of  (200  per  ton. 

The  Knob  Hill  property,  operated  by 
Balaklala    Consolidated   Copper  Co.,  is 

being  systematically  developed.  The 
fust  work  undertaken  was  deepening  of 
the  main  shaft.  Other  work  opened  a 
small    orebody    90    ft.    below    the    600 

level,  whirh  widened  to  3}  ft.,  20  ft. 
lower  down. 
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CALIFORNIA 
Good  Ore  in  Melones  Mine 

Special  Correspondence 

Grass  Valley  —  Approximately  950 
men  are  on  the  combined  payrolls  of 
the  Empire  and  North  Star,  making 
both  of  the  mines  among  the  most  im- 
portant gold-producing  mines  in  the 
state.  The  Idaho-Maryland  is  still  on 
a  development  basis.  The  Grass  Valley 
Boundary  mine  is  installing  new  equip- 
ment. At  the  Normandie-Dulmaine  the 
300-ft.  level  will  soon  be  reached  in 
shaft  sinking. 

Melones — At  the  Melones  group  of 
mines,  operated  by  the  Carson  Hill  Gold 
Mining  Co.,  the  main  winze  is  being 
sunk  from  the  3,000  to  the  4,000  level. 
Development  work  is  disclosing  a  satis- 
factory ore  showing.  The  Chaparral 
Hill  group  of  claims  is  being  rapidly- 
developed.  The  Hardy  shaft  has  reached 
the  300  level,  and  the  erecting  of  the 
necessary  sinking  machinery  at  the  Tul- 
lock  has  been  about  completed.  Thirty- 
two  men  are  employed  on  the  Chapar- 
ral group. 

Plymouth  —  At  the  Plymouth  en- 
couraging results  have  been  obtained 
at  the  3,655  level.  Sinking  of  the  main 
winze  below  this  level  will  start  soon. 
The  working  shaft  of  the  Ply-mouth  will 
bo  sunk  from  the  3,400  to  the  3,655 
level  without  delay.  One  hundred  and 
forty  men  are  employed  at  the  mine. 

NEVADA 

New  Vein  Reported  in  West  End  Mine 

— First  Shipment  of  Bullion  from 

White  Caps  Mill 

Tonopah — Bullion  shipments  from 
the  Tonopah  district,  representing 
clean-up  from  operations  for  the  first 
fifteen  days  of  September,  are  slightly 
below  normal.  The  Tonopah-Belmont 
shipped  $94,300,  the  West  End  $64,300, 
the  Tonopah  Mining  $60,000,  and  the 
Tonopah  Extension  $56,000. 

It  is  reported  that  the  West  End  has 
cut  a  new  vein  on  the  400  level  from 
its  Ohio  shaft.  Not  sufficient  work  has 
as  yet  been  done  to  determine  its  extent 
or  value,  but  it  is  said  to  be  a  promising 
find.  Tonopah  Extension  work  on  the 
deeper  levels  from  the  Victor  shaft  has 
been  somewhat  curtailed  of  late  owing 
to  water  troubles.  The  water  has  been 
lowered  to  the  1,804  intermediate  level, 
and  satisfactory  progress  is  being 
made.  It  is  reported  that  the  Belmont, 
in  sinking  the  Buckeye  shaft,  has  en- 
countered at  a  depth  of  1,380  ft.  a  large 
vein  which  contains  low  grade  but  com- 
mercial values. 

Royston — The  Hudson  shaft  is  now 
520  ft.  deep,  and  a  crosscut  to  the  vein 
at  the  500  level  shows  good  values.  No 
further  sinking  is  contemplated  at 
present,  on  account  of  inadequate  com- 
pressor facilities  for  sinking  and  cross- 
cutting  at  the  same  time.  The  hoist- 
ing equipment  is  adequate  to  sink  300 
ft.  deeper.  Drifts  will  be  continued  on 
the  300,  400,  and  500  levels;  from  the 
400  level  a  raise  has  been  following  2 
ft.  of  good  ore  for  the  last  30  ft.  The 
last  shipment  from  above  the  500  level 
is  said  to  have  averaged  $156  per  ton. 


The  Canadian  Leasing  Co  ,  which  is 
operating  the  Betts  or  "original"  dis- 
covery, has  picked  up  the  faulted  seg- 
ment of  the  Betts  orebody  in  the  foot 
wall,  and  a  west  drift  shows  3  ft.  of 
good  ore.  A  thirty-ton  lot  of  ore  which 
is  expected  to  run  about  $250  per  ton 
is  about  ready  for  shipment. 

Manhattan — The  first  bullion  ship- 
ment made  by  the  White  Caps  Co.,  on 
Sept.  19,  was  valued  at  about  $15,000. 
This  represented  thirteen  days'  opera- 
tions. The  management  has  stated  that 
an  average  recovery  of  nearly  85  per 
cent  is  anticipated.  About  fifty  men  are 
employed  in  mine  and  mill  and  seventy 
tons  of  ore  is  handled  daily. 

UTAH 

Bingham     Needs     Unskilled     Laborers 

More    Than    Miners — Park-Utah 

Leads  Park  City  Shippers 

Bingham — The  Utah  Consolidated  is 
employing  a  large  force  in  its  mine  and 
mill,  and  is  shipping  600  tons  of  ore 
daily  over  its  tramway  to  Tooele.  Much 
of  this  ore  is  being-  milled  at  the  new 
milling  plant,  and  the  rest  goes  directly 
to  the  smelter.  In  general,  as  work  in 
the  camp  of  Bingham  is  extended,  the 
supply  of  skilled  labor  as  reported  by 
underground  mines  is  increasing  as 
more  men  come  in  from  the  coal  camps. 

The  supply  of  unskilled  labor  is 
understood  still  to  be  short.  The  Ohio 
Copper  Co.  is  working  on  a  plan 
whereby  it  plans  to  leach  its  low-grade 
copper  ores  in  place.  Following  suc- 
cessful experiments  on  a  small  scale, 
which  brought  a  quick  return,  arrange- 
ments are  being  made  for  the  installa- 
tion of  a  plant  of  large  enough  capacity 
to  handle  1,000  gal.  of  water  per 
minute.  The  water  will  be  supplied 
through   the   Mascotte  tunnel. 

Shipments  by  Bingham  mines  ex- 
clusive of  the  Utah  Copper  and  Utah 
Consolidated  for  the  week  ended  Sept. 
23  amount  to  71  cars.  Shippers  were: 
United  States  Mining,  35  cars;  Utah 
Apex,  24;  Bingham  Mines,  7;  Montana- 
Bingham,  5.  The  Utah  Copper  Co.  is 
working  thirteen  steam  shovels,  and 
shipping  an  average  of  17,000  tons  of 
ore  daily  to  its  mill  at  Garfield. 

Alta— At  the  Alta  Tunnel  &  Trans- 
portation mine,  in  Big  Cottonwood 
Canyon,  more  ore  has  been  opened  in 
the  back  of  the  stope  near  the  No.  3 
raise,  and  six  mine  cars  have  been 
taken  from  this  find.  New  ore  has  also 
been  found  in  the  Christmas  raise. 

Park  City — Shipments  for  the  week 
ended  Sept.  23  amount  to  3,965  tons. 
Shippers  were:  Park-Utah,  1,212;  Judge 
and  Park  City  Mining  &  Smelting, 
964;  Ontario,  922;  Silver  King  Coali- 
tion, 867  tons.  Oddly  enough  the  Park- 
Utah,  the  new  shipper  of  the  camp, 
heads  the  list  with  1,212  tons,  making 
a  daily  average  of  production  of  173 
tons  for  the  seven  days  ended  Sept.  23, 
as  compared  with  138  tons  daily  for 
the  seven  days  preceding. 

Eureka — Tintic  shipments  for  the 
week  ended  Sept.  23  amount  to  151 
cars.  Shippers  were:  Chief  Consoli- 
dated, 38  cars;  Tintic  Standard,  31; 
Grand  Central,  22;  Colorado,  11;  Eagle 


&  Blue  Bell,  10;  Iron  Blossom,  7;  Cen- 
tennial-Eureka,  6;  Victoria,  5;  Dragon, 
4;  Gemini,  4;  Swansea,  3;  Tintic  Drain 
Tunnel,  2;  American  Star,  2;  Mammoth, 
2;  May  Day,  1;  Bullion  Beck,  1; 
Showers,  1;  Yankee,  1.  In  addition  to 
this,  the  Chief  shipped  14  cars  of  lime- 
stone. 

The  Bingham  Mines  Co.,  which  owns 
the  Dalton  &  Lark  and  Yosemite  mines, 
in  Bingham,  and  the  Victoria  and  Eagle 
&  Blue  Bell,  in  the  Tintic  district, 
has  applied  for  listing  on  the  Salt 
Lake  Stock  Exchange.  The  application, 
signed  by  James  P.  Graves,  president 
of  the  company,  and  Thomas  S.  Woods, 
secretary,  shows  the  company  to  be 
incorporated  for  $1,500,000  in  150,000 
shares,  of  par  value  of  $10  each,  the 
company  having  been  organized  April 
3,  1908,  and  having  496  stockholders 
of  record  June  30,  1922.  It  has  no  pro- 
motion stock  and  no  liabilities. 

IDAHO 
Talache    Mines    Co.    Increases    Output 

Talache — The  Talache  Mines  Co.  is 
preparing  to  increase  its  force  of  men 
by  fifty  on  Oct.  10,  according  to  an- 
nouncement made  by  Superintendent 
A.  H.  Burroughs.  This  will  make  the 
force  employed  there  between  200  and 
225,  and  the  output  of  ore  will  reach 
200  tons  daily.  Work  of  enlarging  the 
housing  accommodations  for  the  in- 
creased force  is  practically  completed. 

Pine  Creek  —  The  Amy-Matchless 
mine  has  4  ft.  of  milling  ore  and 
nearly  20  in.  of  high  grade  in  a  raise 
125  ft.  up  from  the  main  tunnel,  ac- 
cording to  G.  A.  Smith.  The  raise 
was  started  in  the  vein  at  the  3,000-ft. 
station  in  the  tunnel  at  a  point  where 
there  was  a  foot  of  ore.  When  up 
40  ft.  this  had  increased  to  3  ft.  of 
milling  ore,  with  a  foot  of  high-grade 
lead-silver  along  the  foot-wall  side. 

Hope — Development  operations  are 
again  being  resumed  on  the  property 
of  the  Auxier  Gold  Mining  Co.,  after  a 
delay  of  several  months  on  account  of 
damage  to  mining  equipment  by  a  fire 
last  spring. 

Adair — Further  improvement  is  noted 
in  the  drift  being  carried  easterly  on 
the  Monitor  vein  of  the  Idaho-Montana 
Copper  Co.'s  deep  workings. 

Grangeville — Winter  supplies  aggre- 
gating $25,000  in  value  have  been 
packed  in  recently  to  the  Bear  Creek 
section,  for  use  in  the  mining  oper- 
ations projected  there. 

Priest  River — More  than  an  ordinary 
amount  of  mining  development  has  been 
carried  on  this  season  on  Pine  Creek, 
eight  and  one-half  miles  from  here. 
Among  properties  being  worked  are  the 
Camp  Bird,  Cuban  and  Tiger. 

Clarks  Fork— The  long  tunnel  on  the 
Clarinda  Copper  Co.  has  encountered 
what  is  believed  to  be  the  vein  for 
which  it  has  been  driving  for  the  past 
two  years.  Ore  is  expected  when  the 
vein  is  opened  by  drifting.  A  new 
discovery  has  been  made  a  mile  and  a 
half  from  Clarks  Fork,  where  18  in.  of 
clean  galena  has  been  exposed  for  more 
than  60  ft. 
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ARIZONA 

Silver-Gold  Strike  Near  Phoenix — Good 
Ore  Opened  at  Three  R  Mine 

Phoenix — Remarkable  silver-gold  ore. 
assays  running  up  to  $500  a  ton,  has 
been  brought  in  from  the  Clanton  cattle 
range,  about  ninety  miles  west  of 
Phoenix  and  forty  miles  west  of  the 
Buckeye  branch  of  the  Arizona  Eastern 
Ry.  The  samples  come  from  a  hole 
12  ft.  deep.  The  find  is  in  a  rough 
desert  country,  five  miles  from  any 
present  water   supply. 

Patagonia — Development  work  at  the 
Superior-Patagonia  Copper  Co.'s  Three 
R  mine  is  reported  to  have  uncovered 
high-grade  copper  ore.  The  work  is 
being   managed  by  E.   F.   Bohlinger. 

The  well-known  Morning  Glory  mine, 
near  Mowry,  is  installing  heavy  sur- 
face machinery  in  preparation  for  the 
shipment  of  a  carload  a  day  to  the 
Copper  Queen  smelter.  C.  B.  Wilson, 
owner,  is  in  charge. 

Prescott — The  Big  Ledge  Copper  Co. 
has  been  placed  under  the  receivership 
of  W.  W.  Lytzen,  who  for  three  years 
past  has  been  superintendent.  The  com- 
pany has  been  sued  by  the  Arizona 
Power  Co.  for  current  delivered  to  the 
Henrietta  mine,  at  Huron. 

Jerome — Steam  shovels  on  the  300 
level  of  the  United  Verde  are  working 
in  converter  ore;  the  rest  of  the  winter 
will  be  required  to  make  a  distance  of 
400  ft.  to  the  old  glory  hole.  Material 
is  being  removed  at  the  rate  of  2,500 
yd.  a  day. 

Sulphide  ore  worth  $40  a  ton,  as 
sampled  across  4  ft.,  has  been  found  at 
876  ft.  in  the  Shea  shaft.  A  station 
will  be  cut  at  900  ft.,  where  drifting 
will  start. 

COLORADO 

Tonopah-Ajax    Operations    To    Start 
Oct.  15 

(ripple  Creek — Rapid  progress  is  be- 
ing made  by  the  Tonopah-Ajax  com- 
pany in  putting  the  surface  plant  in 
first-class  condition  and  timbermen 
have  started  work  in  the  shaft  to  pre- 
pare for  operation.  Mining  will  begin 
about  Oct.  15,  depending  on  the  amount 
of  work  necessary   to  repair  the  shaft. 

Telluride — Mine  operators  announce  a 

11  of  their  wage  scale.     Machine 

men    are    advanced    from    $4    to   $4.50; 

muckers  from  $3.50  to  $4;  and  surface 

labor  remains  at  $3.50  per  shift. 

Ilreckenridgc — It  has  been  am 
that  the  Wellington  company,  which 
has  been  operating  on  a  most  limited 
scale  for  the  last  two  years,  on  account 
of  the  conditions  in  the  zinc  market, 
will  resume  full  operations  of  its  mines 
and  mill   as  can   be 

assembled.     The   Wellington    is  one   of 
the  large  zinc   mines   of  the   I ' 

The  Tom  Thumb  mine  has  been 
by  Daniel  Stukry,  Archie  Wurkins,  ami 
'  '  Irwin,  who  are  at  work  on  driving 
the  old  Price  tunnel  to  connect  the 
Tom  Thumb  vein,  and  their  survey 
shows  a  distance  of  only  300  ft.  should 


reach  a  good  vein  from  which  galena 
and  lead  carbonate  shipments  have  been 
made  for  many  years  past. 

Hahn's  Peak — The  Hahn's  Peak  Gold 
Mining  &  Milling  Co.  owns  twenty- 
five  patented  claims  having  over  three 
miles  of  underground  openings.  Dia- 
mond drilling  is  being  done  to  explore 
oiebodies  to  2,000  ft.  depth.  Harry  A. 
Granberg  is  superintendent.  The  ore 
carries  gold  and  silver  principally. 
Many  prospectors  are  at  work  in  the 
district,  which  has  never  been  thor- 
oughly explored. 

MICHIGAN 

One  Thousand  Miners  Could  Find  Work 
in  Lake  Copper  Country 

By  M.  W.  Youngs 

Houghton — Copper  Range,  Quincy, 
and  Mohawk  made  a  net  gain  in  men  in 
September,  as  they  did  in  August,  but 
these  properties  are  still  short  of  labor 
— a  condition  which  may  continue 
throughout  the  winter.  It  is  estimated 
that  fully  1,000  more  men  could  be 
used.  Some  experienced  men  are  com- 
ing from  other  points,  and  men  who 
work  on  farms  in  summer  are  begin- 
ning to  return  to  the  mines,  but  not 
in  sufficient  number  to  supply  the  de- 
mand. Calumet  &  Hecla  has  been  more 
fortunate  in  its  labor  supply,  and  for 
the  present  at  least  is  full  handed  in 
its  conglomerate  shafts.  The  same 
condition  exists  at  the  Ahmeek. 

Coal  shipments  are  again  being  re- 
ceived. Cargoes  have  been  unloaded 
at  the  Calumet  &  Hecla,  Quincy,  and 
Copper  Range  docks,  and  coal  is  on  the 
way  for  the  Stanton  mines.  Stocks 
will  not  be  as  heavy  as  in  former  years, 
but  if  receipts  are  sufficient  to  last 
until  April  1,  none  of  the  mines  will  be 
forced   to   suspend. 

The  mining  companies  of  both  Hough- 
ton and  Keweenaw  counties  will  bene 
fit  this  year  by  reductions  in  assessed 
valuations  of  the  two  counties.  Hough- 
ton County  has  been  equalized  at 
$67,000,000,  against  a  recommended 
valuation  of  $90,000,000,  and  Kcv 
has  been  reduced  from  $20,000,000  to 
$16,000,000.  The  state  rate  remains 
unchanged  at  $3.46,  and  as  the  mining 
companies  pay  approximately  80  per 
cent  of  the  taxes  in  both  counties,  a 
considerable  saving  will   result. 

The  Wolverine  stamp  mill  has  sus- 
pended operations  temporarily,  all 
Wolverine  rock  now  being  stamped  in 
the  Mohawk  mill.  This  was  made  pos- 
l  Ible     bj      reduced  from 

Mohawk,  and  the  fact  that  the  Mohawk 
mill  had  not  previously  operated  to 
capacity,  Mohawk,  however,  will  show 
an  inrre,-i  ,■  for  September  as  compared 
with  August.  The  August  output  was 
under  800,000  lb.,  owing  to  li 
Underground  men,  but  with  a  net  gain 
in  men  in  September  production  will 
be  i  lo  i    to  900,000  lb. 

A      is     drifting 

■nth    from    the    1,260 

Of     the      N'ew      Haiti- 

shaft,  and  i<  in  60  ft.  in  each  dii 

The  vein  is  wide  and  strong  and   fairly 

well   mineralize. I. 


MINNESOTA 

Output  of  State-Owned  Mines  Is  130,012 

Tons  for  Current  Week 

Hibbing — Total  mine  shipments  from 
state-owned  properties  for  the  last 
week  amounted  to  130,012  tons,  which 
is  a  small  decrease  from  the  preceding 
week.  Shipments  were  divided  as  fol- 
lows: Wanless,  2,820  tons;  Hill-Annex, 
27,252  tons;  Missabe  Mountain,  84,280 
tons;  Pilot,  4,080  tons;  Fay,  7,611  tons; 
Leonidas,  21,119  tons;  Morton,  6,106 
tons;  Pool,  980  tons;  Majorca,  5,564 
tons. 

Chisholm — Owing  to  the  proposed 
underground  work  at  the  Alexandria 
mine,  operated  by  the  M.  A.  Hanna 
Ore  Co.,  it  has  been  found  necessary 
to  move  the  houses  from  the  old  location. 
The  new  work  includes  the  development 
and  operation  of  the  ore  which  was 
recently  proven  by  drilling  and  which 
was  found  to  underly  the  houses  that 
are  being  moved. 

Marble — The  Balkan  Mining  Co.  has 
completed  its  plans  for  the  removal  of 
additional  stripping  at  the  Danube  open 
pit.  This  work  contemplates  the  strip- 
ping of  1,500,000  cu.  yd.  of  overburden. 

JOPLIN-MIAMI   DISTRICT 

Treece,  Kan.,  Is  Scene  of  New 

Operations 

Miami — The  Southern  Lead  &  Zinc 
Co.,  owned  by  F.  W.  Evans,  of  Joplin, 
and  associates,  is  sinking  a  new  shaft 
on  a  forty-acre  lease  adjoining  a  mill 
lease  near  Treece,  Kan.  It  has  reached 
a  depth  of  175  ft.  Unwatering  at  the 
new  Juanita  mine,  three  miles  north 
of  Treece,  has  been  completed  after  a 
three-months'  fight,  and  the  plant  has 
started  operation.  It  has  a  modern  con- 
centrator and  is  situated  on  the  north- 
ern edge  of  the  Picher-Treece  field. 

The  Dorothy  Bill  Mining  Co.  has 
taken  over  the  Niangua  property,  one 
mile  west  of  Picher,  and  it  will  be 
known  as  the  Dorothy  Bill  No.  2.  The 
company  has  held  an  option  on  the 
Niangua  from  the  Quapaw-Tulsa  Min- 
ing &  Investment  Co.  for  three  months. 
The  mill  will  be  thoroughly  overhauled 
and  put  in  first  class  condition  before 
being  started. 

An  $8,000  steam  tailing  shovel  is 
being  installed  at  the  Blue  Mound  mine 
.bee  Brothers  and  Jesse,  of 
Joplin,  who  are  to  operate  the  plant 
as  a  tailing  mill.  They  expert  to  start 
up  about  Oct.  10. 

About  thirty  small  mines  are  now 
operating  in  the  vicinity  of  Granby, 
Mo.,  after  an  idleness  of  almost  two 
and  are  producing  about  200  tons 
of  calamine  weekly.  The  price  of 
calamine  has  climbed  to  $22.60  basis, 
making  about  |26  for  most  of  the 
Granby   ore. 

The  White  Mining  Co.  will  sink  a  new 
shaft,  its  third,  n  short  distance  to  the 
south  of  its  mill  at  Picher,  where  six 
drill  holes  recently  were  put  down  to 
ground.  The  company  recently 
lOd  drill  strikes  about  700  ft. 
west  of  its  mill  and  another  shaft  may 
be  put  down  in  that  vicinity.  Otis  W. 
White  is   manager. 
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The  Present  Situation  at  the  Mines 

By  Arthur  B.  Parsons 

Assistant  Kditor  Engineering  and  Mining  Journal-Press 


TT  TAGES  of  metal  miners  are  on  the  upward  trend. 
»/%/   In  a  review  of  the  situation  in  the  industry  written 

*  *  less  than  two  months  ago  I  stated  that  the  outstand- 
ing feature  was  the  shortage  of  competent  miners;  and  that 
complaint  to  this  effect  came  from  virtually  every  mining 
region  in  the  country.  The  statement  was  made  that  a  low 
point  in  the  wage  curve  had  apparently  been  passed.  The 
Shasta  Zinc  &  Copper  Co.  had  just  increased  the  wages  of 
its  employees  25c.  per  day.  This  seemed  to  break  the  ice, 
and  since  then  an  epidemic  of  wage-raising  has  swept  the 
base-metal-mining  industry.  Utah,  Arizona,  Michigan, 
Idaho,  Nevada,  Montana — is  about  the  order  in  which  the 
announcements  came. 

No  better  illustration  of  automatic  readjustment  under 
the  economic  law  of  the  equilibrium  at  some  wage  between 
supply  and  demand  could  be  imagined.  The  demand  for 
miners  temporarily  exceeded  the  supply;  the  only  way  to 
increase  the  supply  was  to  increase  the  inducement  for 
men  to  work  in  the  mines;  and  the  one  simple  and  effective 
inducement  is  higher  wages.  Whether  the  increases  that 
have  been  made  already  will  be  adequate  to  attract  the  de- 
sired number  of  men  remains  to  be  seen.  If  they  fail  to  do 
so,  the  only  recourse  will  be  to  make  further  increases  or 
else  to  revise  downward  the  tentative  schedules  of  output. 
For  the  sake  of  the  copper  producers,  especially,  it  is  to  be 
hoped  that  no  additional  burden  in  the  way  of  wages  will 
be  necessary.  One  source  of  comfort  for  them  is  the  fact 
that  the  approach  of  winter  always  draws  experienced 
miners  from  the  farms,  the  logging  camps,  the  oil  fields,  and 
scenes  of  other  outdoor  labor  at  which  the  men  are  accus- 
tomed to  work  the  winter's  accumulation  of  dust  and  powder 
smoke  out  of  their  lungs. 

Contrary  to  numerous  published  statements,  the  copper- 
mining  companies  generally  have  not  returned  wages  to  the 
war  maximum,  as  can  be  seen  from  the  accompanying  table. 
Butte  is  still  one  dollar  below  the  $5.75  that  prevailed  for 
more  than  a  year  before  the  armistice;  and  the  Lake  cop- 
per companies  in  Michigan  are  still  $1.25  below  their  maxi- 
mum. It  may  be  pointed  out  that,  by  way  of  compensation 
for  the  low  wage  rate,  the  Michigan  companies  rent  com- 
fortable homes  to  their  employees  at  the  exceptionally  low 
rate  of  $1  per  room  per  month,  coal  for  domestic  purposes 
is  supplied  at  actual  cost,  and  water  is  free. 

Another  significant  point  in  the  situation  in  Michigan  is 
that  the  Calumet  &  Hecla  and  subsidiary  companies  are 
paying  their  miners  considerably  in  excess  of  the  established 
wage  scale  under  the  provisions  of  a  bonus  system  that  is 
operating  successfully. 

One  possible  way  out  of  the  present  dilemma — the  labor 
shortage — is  the  establishment  of  a  fair  and  honest  bonus  or 
contract  plan  of  paying  miners.  The  American  Zinc,  Lead 
&  Smelting  Co.  at  Mascot,  Tenn.,  is  paying  as  much  as  $7 
and  $8  per  day,  which  is  equivalent  to  at  least  $10  or  $12  in 
the  high-scale  districts  of  the  West,  and  is  mining  more  ore 
per  man-shift  at  a  lower  per-ton  cost  than  it  ever  has  be- 
fore. If  properly  administrated,  a  good  bonus  system  does 
all  of  the  three  things  that  are  most  sought  for  at  this  time: 
(1)  it  reduces  the  total  number  of  men  required  to  produce 
a  given  tonnage;  (2)  it  increases  the  individual  income  of 
the  miner;  and  (3)  it  reduces  the  cost  of  producing  a  ton  of 
ore.  The  trouble  is  that  very  few  managers  seem  to  be 
sufficiently  sagacious  and  diplomatic  to  make  a  bonus 
scheme  work.  Nevertheless,  the  adoption  of  such  schemes 
may  prove  to  be  the  solution  of  the  present  difficulty. 

One  interesting  fact  revealed  in  the  table  of  wages  is  that 
the  gold  and  silver  producers  generally  have  not  increased 
wages;  the  sufficient  reason  is  that  they  did  not  reduce  them 
in  1920  so  drastically  as  did  the  base-metal  companies.  The 
wages  shown  in  the  table  are  those  paid  for  miners.  With 
the  exception,  I  believe,  of  Butte  there  is  a  differential  of 
50c.  per  shift  in  favor  of  the  miner  as  compared  with  the 
trammer  or  shoveler.  Butte,  dominated  by  the  Anaconda 
company,  sticks  to  the  single-scale  system. 


The  rates  of  production  of  all  three  major  metals — cop- 
per, lead,  and  zinc — are  increasing;  the  increase  would 
doubtless  be  more  marked  except  for  the  limitations  placed 
upon  operations  by  the  number  of  available  miners.  Of 
more  moment  than  the  actual  statistical  increase  of  output 
is  the  preparation  for  early  additional  production. 

Michigan  copper  production  for  September  is  estimated 
at  11,700,00/)  lb.,  compared  with  10,025,000  lb.  for  August. 
Calumet  &  Hecla  increased  its  output  to  5,000,000  lb.  by 
stamping  rock  of  considerably  higher  grade,  drawn  from 
upper  levels. 

At  Butte,  Anaconda  continues  at  the  rate  of  about  15,000,- 
000  lb.  of  copper  per  month;  North  Butte  has  increased  pro- 
duction to  about  1,500,000  lb.  monthly;  and  the  Davis-Daly 
has  added  a  night  shift  with  the  expectation  of  hoisting- 
700  tons  of  ore  per  day.  Utah  Copper,  at  Bingham,  is  pro- 
ducing 10,000,000  lb.  per  month,  and  Nevada  Consolidated,  at 
Ely,  has  restarted  part  of  its  mill  destroyed  by  fire  on 
July  9.  The  Consolidated  Coppermines  Co.,  neighbor  of 
Nevada  Con.,  will  begin  active  mining  with  250  men. 

MINERS'  WAGES  AT  DIFFERENT  PERIODS  IN  VARIOUS  DISTRICTS 

Dec  ,  Aug.  I,  Oct.  I, 

District  1918  1922  1922 

Copper 

Globe-Miami,  Ariz $5.90  $4.50  $4.95 

Copper  Country,  Mich 4.90  3.15  3.65 

Elv.Nev 5.50  4.25  4.75 

Eneels-Walker,  Calif 4.50  4.50  4.50 

Butte,  Mont 5.75  4.25  4.75 

Bingham, Utah 5.25  3.75  4.75 

Lead-Zinc 

Coeurd'Alene,  Idaho 5.50  4.25  5.00 

TinticUtah 5.00  4.00  4.75 

Picher.Okla 5.25  3.25  3.75 

Sbasta.Calif ....  4.00  4.25 

Silver-Gold 

Tonopah,  Nev 5.50  5.25  5.25 

Cripple  Creek,  Colo 4.50  4.25  4.75 

Oatman,  Ariz 5.50  5.00  5.00 

Homestake,  S.  D 4.25  4.25  4.50 

Grass  Valley,  Calif 4.00  4.50  4.50 

Randsburg,  Calif 6.00  6.00 

In  California,  the  Engels  mine  and  Anaconda's  Walker 
property  are  outputting  at  capacity.  Together  they  account 
for  about  2,500,000  lb.  of  metal.  Old  Dominion,  in  Arizona, 
has  increased  output  to  about  2,900,000  lb.  per  month. 
Miami  made  well  over  6,000,000  lb.  of  metal  in  September. 
In  Chile,  the  Braden  company  is  producing  10,000,000  lb.  per 
month,  and  in  August  the  Chile  Copper  Co.  turned  out  13,- 
141,000  lb.  for  a  new  high  production  record. 

Following  several  weeks  of  rumors  and  denials,  definite 
announcement  has  been  made  of  the  resumption  by  the  Cal- 
lahan Zinc-Lead  Co.,  in  the  Coeur  d'Alene  region  of  Idaho, 
after  two  years'  shutdown. 

At  Great  Falls  the  Anaconda  company's  plant  is  turning 
out  nearly  11,000,000  lb.  of  electrolytic  zinc  monthly.  This 
is  almost  its  maximum  capacity.  Except  for  small  ship- 
ments from  the  Emma,  the  concentrates  for  the  Great  Falls 
plant  come  from  the  Butte  &  Superior  mine  and  Senator 
Clark's  Elm  Orlu,  which,  with  zinc  at  near  7c,  limit  their 
output  only  by  their  ability  to  get  miners  and  the  terms  of 
their  contracts  with  Anaconda. 

In  the  Joplin-Miami  lead-zinc  field  107  mines  are  in  opera- 
tion; the  weekly  output  of  concentrate  exceeds  10,000  tons. 

Indicative  of  the  increased  activity  in  zinc  mining  is  the 
starting  of  new  furnaces  by  the  Bartlesville  Zinc  Co.  in 
Oklahoma.  At  Bartelsville  six  blocks  are  operating,  and  at 
the  Blackwell  plant,  three. 

Precious-metal  mining  continues  to  be  healthy.  In  Vir- 
ginia City,  Nev.,  machinery  has  been  turned  over  in  the 
new  2,000-ton  plant  of  the  United  Comstock  Co.  A  new 
mill,  the  White  Caps,  has  started  treating  seventy  tons  of 
ore  per  day  at  Manhattan.  Tonopah's  monthly  production, 
$600,000,  was  below  normal.  The  shortage  of.  experienced 
miners  retarded  gold  production  at  Cripple  Creek  during 
September,  but  new  oreshoots  are  being  developed  satis- 
factorily. The  Homestake  and  Trojan  companies,  in  South 
Dakota,  produced  $575,000  in  bullion  during  September;  the 
first  unit  of  the  Homestake's  new  South  mill  is  in  operation. 
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The  Market  Report 


Daily  Prices  of  Metals 


Copper,  N.  Y., 

Tin 

Lead 

Zinc 

Sept. 

Electrolytic 

99  Per  Cent 

Strait* 

N.  Y.         |         St.  L. 

St.  L. 

28 

13  75 

32.125 

32.50 

6.3>@6.60    6.2?@6.30    6.825@6.875 

29 

13  75 

32.25 

32.75 

6.35@6.60    6.25@6.30    6.775@6.85 

30 

13.75 

32.50 

33  00 

6.35@6.60    6.25@6.30  |6.775@6.825 

Oct.  2 

13.75 

32  625 

33.00 

6.35@6.50    6.25@6.30  i6.775@6.80 

3 

13.75 

32.50 

33.00 

6.35@6.50    6.25@6.30    6.75  @6.80 

4 

13.75 

32.25 

32.75 

6.35@6.50    6.25@6.30 

6.75 

•These  prices  correspond  to  the  following  quotations  for  copper  delivered:  Sept.  28 
to  Oct.  4  in,  .  1 1<  . 

The  above  quotations  are  our  appraisal  of  the  average  of  the  major  markets  based 
generally  on  sales  as  made  and  reported  by  producers  and  agencies,  and  represent  to 
the  best  of  our  judgment  the  prevailing  values  of  the  metals  for  deliveries  constituting 
the  major  markets,  reduced  to  the  basis  of  New  York  cash,  except  where  St.  Louis 
is  the  normal  basing  point,  or  as  otherwise  noted.  All  prices  are  in  cents  per  pound. 
Copper  is  commonly  sold  "delivered,"  which  means  that  the  seller  pays  the  freight  from 
the  refinery  to  the  buyer's  destination. 

Quotations  for  copper  are  for  ordinary  forms  of  wire  bars,  ingot  bars  and  cakes. 
For  ingots  an  extra  of  0.05c.  per  lb.  is  charged  and  there  are  other  extras  for  other 
shapes.     Cathodes  are  sold  at  a  discount  of  0.125c.  per  lb. 

Quotations  for  zinc  are  for  ordinary  Prime  Western  brands.  Tin  Is  quoted  on  the 
basis  of  spot  American  tin,  99  per  cent  grade,  and  spot  Straits  tin.  Quotations  for  lead 
reflect  prices  obtained  for  common  lead,  and  do  not  include  grades  on  which  a  premium 
Is  asked. 


London 


Copper 

Tin 

_ 

Sept. 

Standard 

Eleotro- 
lytio 

Spot 

3  M 

Spot 

3M 

Spot 

3M 

Spot 

3M 

28 

29 

Oct.  2 

3 

4 

63! 
63, 
63| 
63  J 
63} 

641 
64| 
64J 
641 
631 

711 
711 
711 
711 
71} 

161| 
1631 
1641 

1641 
163} 

162} 
1641 
16S| 
165f 
163| 

24} 

24J 

24| 

25 

241 

241 

24} 

24 

24| 

24} 

32f 
321 
32! 
32} 
33 

32 

321 

32} 

32! 

32! 

The  above  table  gives  the  closing  quotations  on  the  London  Metal  Exchange, 
prices  In  pounds  sterling  per  ton  of  i, 240  lb. 


Silver  and  Sterling  Exchange 


Sterling 
Exchange 
"Checks" 

Silver 

Oct. 

Sterling 
Exchange 
"Checks" 

Silver 

Sept 

New  York   New  York 

Domeatio      Foreign 

Origin     1      Origin 

London 

New  York 

Domeatio 

Origin 

New  York 
Foreign 
Origin 

London 

28 
29 

30 

4.39 

4.36! 

4.371 

99} 
99} 
99} 

69 

68} 
681 

35ft 
35ft 
35! 

2 
3 
4 

4.38} 
4.39} 
4.40} 

99} 
99} 
99} 

69} 
69! 
69! 

35ft 
35ft 
35! 

New  York  quotations  are  as  reported  by  Handy  A  Harman  and  are  In  cents  per 
troy  ounce  of  bar  silver,  999  fine.  London  quotations  are  In  pence  per  troy  ounce  of 
sterling  silver,  925  fine.  Sterling  quotations  represent  the  demand  market  In  the  fore- 
noon.    Cables  command  one-quarter  of  a  cent  premium. 


Metal  Markets 

\.  »    York.  O.l.    I 
The  metal  markets  have  been  some- 
what   quieter    during     the     la-  > 
though  the  reason  is  not  evident.    Pi     ■ 
It    little   change    from    the    pre- 
'  mns. 

Copper 

The    copper    situation    is    unchanged 

lily    nil     pr'»!  tinue    I" 

I  ic.    delivered   basis,  and 

satisfactory  tonnages  has. 

that  level.     A  slight  shading  of   price 

has,  in  some  instances,  been  made  when 

the  delivery  point  was  near  the  refinery, 

but  these  have  been  offset  by  some  ton- 


old  for  far-away  points  as  high 
Domestic    consumption    con- 

■  kxellent;    practically    all    brass 
mills  are  operating  at  capacity. 

Only  slight  interest  is  manifested  In 
the  forward  market,  practically  all  sales 
having  been  made  for  only  the  ne\t 
three  months.  For  first-quart. 
delivery,  business  at  13.70@  13.75c, 
f.o.b,  refinery,  has  been  .lone. 

< 'on. lit  Mir     In    the    export   market    are 

atially  unchanged. 

Lead 
The    official    contract    price    of    the 

American  Smelting  &  Refining  Co.  con- 
tinue ,.w   York. 


Average  Metal  Prices  for  September 

Copper : 

New   York    Electrolytic 13.748 

London    Standard     63.113 

London  Electrolytic 70.917 

Lead: 

New  York    6.110 

St.   Louis    5.868 

London    24.131 

Silver: 

New  York,  foreign 69.515 

New  York,  domestic 99.250 

London    35.305 

Sterling   Exchange    442.800 

Zinc: 

St.   Louis    6.548 

London    31.750 

Tin: 

99  per  cent   32.075 

Straits     32.395 

London    160.065 

Antimony   6.580 

Quicksilver 67.640 

Platinum     117.280 

The  lead  market  kept  up  well  on 
Thursday,  Friday,  and  Saturday,  with 
practically  all  producers  out  of  the 
market  except  to  regular  customers,  and 
with  the  dealers  quoting  prices  up  to 
6.75c.  Little  or  no  business  was  actu- 
ally booked  at  this  high  level,  however. 
In  the  last  three  days,  the  market  has 
been  distinctly  easier,  and  prompt  metal 
has  been  easily  available  for  6.60c. 
Most  of  the  metal  sold  by  producers  to 
consumers  during  the  week  has  been  for 
October  or  November  shipment  and  at 
prices  from  6.40  to  6.50c.  Conditions 
are  fundamentally  sound,  and  no  price 
reaction  of  any  moment  is  expected  in 
the  immediate  future. 

Lead  has  been  available  in  the  St. 
Louis  market  at  from  6.25  to  6.30c.  all 
week,  though  producers  have  not  been 
anxious  sellers.  In  Chicago,  desilver- 
ized lead  was  offered  at  5  points  above 
this  range,  and  a  fair  tonnage  was  sold. 

Freight  embargoes  have  been  trouble- 
some to  producers  and  consumers  alike, 
interfering  with  shipments  of  the  crude 
metal  and  finished  products,  though 
possibly  not  to  the  extent  that  has  been 
true  ill  the  »inc  industry. 

Zinc 

The  price  of  zinc  has  exhibited  a  mild 

reaction,  though  fundamental  conditions 

llent.    The  reversal  in  the  price 

tread    has    been    due    to   a   dearth    of 

orders,  .-in  ied   largely   by   the   freight 

embargoes  that  have  i n  declared  by 

many    roads.      These,    coupled    with    a 
shortage  of   fuel  and  scarcity  of  labor, 
have  compelled  consumers  to  Opel 
a  smaller  scale  than  they  expected  and 
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than  would  have  been  justified  by  the 
order  books.  The  slackness  of  demand 
and  accompanying  price  depression  are 
therefore  thought  to  be  temporary. 
Prices  of  spot  zinc  are  slightly  higher 
than  those  we  quote,  which  represent 
the  major  market.  New  York  prices 
continue  at  35  points  advance  over 
St.  Louis,  and  high-grade  zinc  remains 
at  7.75c.  with  freight  allowed. 

Tin 

The  tin  market  has  been  reasonably 
active,  and  prices  have  advanced 
slight'y;  the  favorable  statistics  at  the 
end  of  the  month  were  no  doubt  a  con- 
tributing factor.  Deliveries  into  domes- 
tic consumption  for  September  were 
stated  by  the  New  York  Metal  Ex- 
change to  be  5,050  long  tons. 

Arrivals  of  tin,  in  long  tons:  Total 
for  September,  Atlantic  ports,  3,430; 
Pacific  ports,  50;  total,  3,480.  Oct.  2, 
Straits,  2,590;  China,  460;  Liverpool,  45. 
Total  visible  supply,  Sept.  30,  22,879, 
compared  with  24,176,  Aug.  31. 

Gold 

Gold  in  London:  Sept.  28th,  93s. 
10d.;  29th,  93s.  10d.;  Oct.  2d,  94s.;  3d, 
93s.  9d.;  4th,  93s.  8d. 

Stock  of  money  in  the  United  States, 
Sept.  1,  1922:  Gold  coin  and  bullion, 
$3,858,548,202;  standard  silver  dollars. 
$394,444,404;  subsidiary  silver,  $270,- 
701,710;  United  States  notes,  $346,681,- 
016;  Federal  Reserve  notes,  $2,603,730,- 
960;  Federal  Reserve  Bank  notes,  $69,- 
737,400;  National  bank  notes,  $759,705,- 
549;  total,  $8,303,549,241.  Circulation 
per  capita,  $39.93,  compared  with  $39.47 
in  the  month  previous.  During  the 
month  gold  stocks  increased  $34,000,000 
and  silver,  $9,000,000. 

Foreign  Exchange 

On  Tuesday,  Oct.  3,  francs  were 
7.58c;  lire,  4.265c;  marks,  0.05c;  and 
Canadian  dollars,  ^  per  cent  discount. 

Silver 

The  silver  market  has  continued  quiet 
hut  steady  in  London.  New  York  has 
remained  dull  with  slight  fluctuations 
due  to  lower  rates  on  sterling  exchange 
during  the  latter  part  of  the  month. 
The  market  closes  quiet  and  steady. 

Mexican  Dollars — Sept.  28th,  521; 
29th,  521;  30th,  521;  Oct.  2d,  521;  3d, 
53;  4th,  53c 

Other  Metals 

Quotations  cover  large  wholesale  lots,  f.o.b. 
New    York,    unless   otherwise    specified. 

Aluminum — Rumors  are  current  that 
the  Aluminum  Co.  of  America  has  ad- 
vanced its  prices  2c.  per  lb.  Telegraphic 
advices  from  the  head  office  in  Pitts- 
burgh state,  "We  have  no  published 
prices.  Our  prices  vary  according  to 
quantity  and  quality,  but  it  may  be  said 
that  prices  are  now  from  1  to  2c 
stronger  than  they  were  a  month  or 
six  weeks  ago."  The  outside  market  for 
99  per  cent  virgin  metal  has  advanced 
to  21c  per  lb. 

Antimony  —  Chinese  and  Japanese 
hrands,   7c;    easier.     W.   C.   C,    7.25@ 


7.50c  Cookson's  "C"  grade,  spot,  9c 
Chinese  needle  antimony,  lump,  nom- 
inal, 4.50c.  per  lb.  Standard  powdered 
needle  antimony  (200  mesh),  nominal 
at  5hc.  per  lb.  White  antimony  oxide, 
Chinese,  guaranteed  99  per  cent  Sb2Oj, 
6.75@7c 

Bismuth— $2.20  per   lb. 

Cadmium — $1.15  per  lb. 

Cobalt— Metal,  $3@$3.25  per  lb.; 
black  oxide,  $2  per  lb.  in  bbls. 

Iridum— $275@$300  per  oz.  Metal 
exceeding  scarce. 

Magnesium — Sticks,  11  in.,  99.9  per 
cent,  $1.25  per  lb. 

'Molybdenum  Metal — In  rod  or  wire 
form,  99  9  per  cent  pure,  $32@$40  per 
lb.,  according  to  gage.  Powder,  95  per 
cent,  $2.50@$3.50  per  lb. 

Monel  Metal  — Shot,  32c;  blocks, 
32c  per  lb.,  f.o.b.   Bayonne,  N.  J. 

Nickel — Standard  market,  ingot  and 
shot,  36c;  electrolytic,  39c  Outside 
market  quiet  at  32@34c  per  lb. 

Osmium  —  No  quotation  reported. 
Recently  $70  per  troy  oz. 

Palladium — $55  per  oz. 

Platinum — $112   per  oz. 

Quicksilver— $71  per  75-lb.  flask.  San 
Francisco  wires  $70.70.     Strong. 

'Rhodium — $100@$115    per    troy    oz. 

'Selenium — Black  powdered,  amor- 
phous, 99.5  per  cent  pure,  $1.80@$1.90 
per  lb. 

'Thallium  Metal — Ingot,  99  per  cent 
pure,  $18@$20  per  lb. 

'Tungsten  Metal — Powder,  97  to  98 
per  cent,  75c.@$1.05  per  lb.  contained 
tungsten. 

Metallic  Ores 

Chrome  Ore — Indian  chrome  ore  at 
$18  per  ton,  c.i.f.  Atlantic  ports.  Rho- 
desian  and  New  Caledonian,  $23  and 
$25  per  ton.     Market  quiet. 

Iron  Ore — Lake  Superior  ores,  per 
long  ton,  Lower  Lake  ports:  Old  Range 
bessemer,  55  per  cent  iron,  $5.95;  Me- 
sabi  bessemer,  55  per  cent  iron,  $5.70; 
Old  Range  non-bessemer,  51i  per  cent 
iron,  $5.20;  Mesabi  non-bessemer,  51£ 
per  cent  iron,  $5.05. 

Magnetite  Ore — F.o.b.  Port  Henry, 
N.  Y.:  Old  bed  21  furnace,  $4.50  per 
long  ton;  old  bed  concentrates,  63  per 
cent,  $5.25;  Harmony,  cobbed,  63  per 
cent,  $5.25;  new  bed  low  phosphorus, 
65  per  cent,  $7.50. 

Manganese  Ore — 29c  per  long  ton 
unit,  seaport,  plus  duty;  equivalent  to 
about  45c.  Chemical  ore,  $70@$75  per 
gross  ton. 

Molybdenum  Ore — 50@55c  per  lb.  of 
MoS„  for  85  per  cent  MoS„  concentrates, 
plus  duty;  equivalent  to  80@85c.  per  lb. 

Tantalum    Ore — Hand-sorted    ore,  70  • 
per   cent  combined   columbite-tantalite, 
40c  per  lb.,  South  Dakota. 

'Titanium  Ores — Ilmenite,  52  per 
cent  TiO,,  U@2c.  per  lb.  for  ore.     Ru- 


tile,  96  per  cent  Ti02,  9@10c  per  lb.  for 
ore,  with  concessions  on  large  lots  or 
contracts. 

Tungsten  Ore — Chinese  ore,  $7.50 
per  long  ton  unit  of  WOj. 

Uranium  Ore  (Carnotite) — Ore  con- 
taining from  2  to  2£  per  cent  U30„, 
$3.50  per  lb.  of  contained  U30». 

Vanadium  Ore — No  quotation.  Re- 
cently $1  per  lb.  of  V,05  content. 

Zircon  —  Zirconium  silicate,  f.o.b. 
Pablo,  Fla.,  4£@13c  per  lb. 

Zinc  and  Lead  Ore  Markets 

Joplin,  Mo.,  Sept.  30.— Zinc  blende, 
per  ton,  high,  $42;  basis  60  per  cent 
zinc,  premium,  $42.50@$43;  Prime 
Western,  $40@$41.50;  fines  and  slimes, 
$40@$38;  average  settling  price,  all 
grades  of  blende,  ? 38.60;  calamine,  per 
ton,  40  per  cent  zinc,  $22. 

Lead,  high,  $85.90;  basis  80  per  cent 
lead,  $85;  average  settling  price,  all 
grades  of  lead,  $82.04  per  ton. 

Shipments  for  the  week:  Blende, 
6,524;  calamine,  32;  lead,  1,350  tons. 
Value,  all  ores  the  week,  $363,270. 

Shipments  for  nine  months:  Blende, 
338,863;  calamine,  1.413;  lead,  67,418 
tons.  Value,  all  ores  nine  months, 
$15,270,280. 

Buyers  generally  expected  to  fill 
orders  on  $40  basis  Prime  Western  up 
to  noon  today,  but  sharp  demand  ad- 
vanced prices  to  $41  and  finally  to 
$41.50,  with  premium  as  high  as  $43 
basis.  For  two  weeks  lack  of  cars  has 
become  acute,  and  shippers  are  greatly 
inconvenienced.  So  much  ore  is'  held 
in  transit  that  some  smelters  are  reduc- 
ing their  ore  stock  at  the  smelting 
works  so  low  that  there  is  grave  danger 
of  necessitating  dead-firing  some  fur- 
naces. 

Platteville,  Wis.,  Sept.  30.— Blende, 
basis  60  per  cent  zinc,  $44  per  ton; 
lead,  basis  80  per  cent  lead,  $85  per 
ton.  Shipments  for  the  week:  Blende, 
176  tons;  lead  none.  Shipments  for  the 
year:  Blende,  14,253;  lead,  1,284  tons. 
Shipped  during  the  week  to  separating 
plants,  2,017  tons  blende. 

Non-Metallic  Minerals 


■Price    furnished    by    Foote    Mineral    Co., 
Philadelphia,  Pa. 


Asbestos — No.  1  crude, 
No.  2,  $300@$400;  long  spinning  fiber, 
$175@$225;  magnesia  and  compressed 
sheet  fiber,  $150@$175;  shingle  stock, 
$G5@$85;  paper  stock,  $27.50@$40; 
cement  stock,  $15@$16;  shorts,  $8@ 
$10,  all  per  short  ton,  f.  o.  b.  mines, 
Quebec. 

African  grades:  Crude  No.  1,  $700@ 
$1,000;  No.  2,  $350@$500;  spinning- 
fiber,  $200@$275;  paper  stock,  $35@ 
$40;    cement    stock,    $15@$17.50. 

Market  improved.  Fair  demand  for 
Canadian  products.  Shipments  of  crudes 
increasing.  Inquiries  show  manufac- 
turers' stocks  being  depleted. 

Barytes — Crude  ore,  $8@$9  per  ton, 
f.  o.  b.  mines.  Much  better  tone  to 
market. 

Bauxite — American,  crushed  and 
dried,  $6@$9  per  gross  ton;  pulverized 
and    dried,    $12@$14    per    gross    ton; 
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calcined,  $22@$25  per  gross  ton,  all 
f.o.b.  shipping  points.  Foreign  bauxite 
offered  at  $5@$8  per  metric  ton,  c.i.f. 
Atlantic   ports,  depending  upon  grade. 

Borax — Granulated  and  refined,  crys- 
tals or  powdered,  in  bags,  carloads,  5ic. 
per  lb.;  in  bbls.,  5£e.     Boric  acid,  lie. 

Chalk — English,  extra  light,  5c.  Do- 
mestic light,  4J@4Jc;  heavy,  3i@33c 
per  lb.,  all  f.o.b.  New  York. 

China  Clay  (Kaolin)— Crude,  $6@ 
$8;  washed,  $8@$9;  powdered,  $12@ 
$20;  bags  extra,  per  net  ton,  f.o.b. 
mines,  Georgia;  powdered  clay,  $14@ 
$20,  f.o.b.  Virginia  points.  Imported 
lump,  $14@$20,  f.o.b.  American  ports; 
powdered,  $40@$45,  f.o.b.,  New  York. 
1A  grade,  refined,  $13.50@$15  per  ton, 
Delaware. 

Emery  —  Turkish  and  Greek  manu- 
factured emery,  6@8c.  per  lb.  Ameri- 
can, 4@6c  Inferior  grades,  3ic,  f.o.b. 
New  England  points. 

Feldspar — No.  1  pottery  grade,  $6.50 
@$7.50  per  long  ton;  soap  grade,  $7, 
f.o.b.  North  Carolina  points.  Ground 
to  140  mesh,  $16@$18  per  ton;  40  to 
100  mesh,  $10@$13,  f.o.b.  mill.  Canadian 
$20,  f.o.b.  cars  at  mill.  No.  1,  $7.50; 
No.  2,  $6.50,  f.o.b.  Connecticut  points. 

Fluorspar— Gravel,  $17.50@$20  per 
ton,  f.o.b.  Illinois  and  Kentucky  mines; 
acid  lump,  $40;  enameling  and  glass 
grades,  $35@$40;  No.  1  lump,  $35;  No. 
2  lump,   $30. 

Fuller's  Earth— 16  to  30  mesh,  $17 
per  ton;  30  to  60  mesh,  $20;  60  to  100 
mesh,  $19;  100  mesh  and  finer,  $10; 
f.o.b.  Florida  mines. 

Graphite — Ceylon  lump,  first  quality, 
5@51c.  per  lb.;  chip,  4@4ic;  dust,  3i 
@3Jc.  Mexican  crude  amorphous, 
$15@$35. 

Gypsum — Crushed  rock,  $3  per  ton 
in  most  states.  Ground,  $3.50@$4, 
f.o.b.   shipping  points. 

Kaolin — See  China  Clay. 

Limestone — Crushed,  New  York  State 
shipping  points,  i  in.  and  larger,  $1.10 
per  net  ton.    Agricultural  lime- 
stone, $2.50@$3  net  ton,  f.o.b.  eastern 
shipping  points. 

Macnesite — $15  per  ton  for  crude, 
$35@$37.50  for  calcined  magnesite, 
f.o.b.  California  points.  Northwest 
American  magnesite  industry  shut  down. 

\iic .,     Dom  No    I   quality,  Ux2 

.  2x2  in.,  45c;  2x3  in.,  80c;  3x3 

in.,  $1.30;  3x4  in..  $1.70;  3x5  in.,  $2.25; 

.  .<:>,;  6x6  in..  14.50;  6x8  in.,  $4.50 

all    per   lb.,   f.o.b.    North    Carolina. 

Scrap    mica.    $23    per    ton    delivered 
to  New  Hampshire  mill;  disk  mi 
per  lb.;  washers.  12c.  per  lb.,  f.o.b.  Con- 
<it  points. 

'Monazile — Minimum  6  per  cent 
ThO,,  fi@8c.  per  lb. 

Pkoaphatc  Kock     I'er  long  ton,  Flor- 
ida ports,  pebble  grade,  for  export:  77 
am    |  t,     phate,    $7. so 
($8.50  for  hard  rock ) ;  75  per  cent,  $6.50; 
cent,    $4. HO;    68@66    per    cent, 
B.  P.  L.,  |6 

kiln  dried,  unground.  76  per  rent,  $6,511 


@$6.75  per  long  ton.  Market  unsat- 
isfactory. 

Pumice  Stone — Imported  lump,  3@ 
40c.  per  lb.;  domestic  lump,  5c;  ground, 
5@6c,  all  f.o.b.  New  York. 

Pyrites — In  boulder  forhi,  $7  per 
long  ton,  f.o.b.  Massachusetts;  concen- 
trates, $9  per  long  ton. 

Silica — Glass  sand,  generally  $1.75@ 
$2.50  per  ton,  f.o.b.  shipping  point; 
sand-blast  material,  $2.50@$5.  Ground 
250  to  450  mesh,  $17@$50,  f.o.b.  mills. 
Glass  sand  $5@$10,  f.o.b.  Massachu- 
setts. 

Sulphur— $16@$18  per  ton  for  do- 
mestic, f.o.b.  Texas  and  Louisiana 
mines;  $18@$20  for  export,  f.a.s.  New 
York. 

Talc — 200  to  300  mesh,  including  con- 
tainers, $14.25@$14.75,  f.o.b.  New 
York  state  mills;  20  to  50  mesh,  $7.50; 
150  to  200  mesh,  $9@$14  per  ton,  f.o.b. 
Vermont  points;  $1  extra  for  bags;  200 
mesh,  $15;  300  mesh,  $18.50,  f.o.b.  Cali- 
fornia points.  Powdered  talc  in  Geor- 
gia, $8.25@$10.25  per  ton. 

Tripoli — Once  ground,  rose  and  cream 
colored,  $16@$22.50;  white,  $18@$25; 
double  ground,  r.  and  c,  $17@$25;  w., 
$i9@$26;  air-float,  r.  and  c,  $25@$30: 
w.,  $27.50@$32.50;  super  air-float,  r. 
and  c,  $35@$40;  w.,  $40@$45.  All  per 
short  ton  in  200-lb.  burlap  bags  with 
paper  liners,  minimum  car,  30  tons, 
f.o.b.  Missouri  points.     Market  strong. 

Mineral  Products 

Arsenious  Oxide  (white  arsenic) — 
firm  at  9Jc.  per  lb. 

Copper  Sulphate  —  Large  crystals, 
5.85c.  per  lb.;   small,  5.75c. 

Sodium  Nitrate — $2.25@$2.65  per  100 
lb.,  ex  vessel   Atlantic  ports. 

Potassium  Sulphate  —  Powder,  do- 
mestic, $1  per  unit,  basis  90  per  cent, 
f.o.b.   New  York. 

Sodium  Sulphate— $25@$27  per  ton, 
New  York. 

Ferro-AUoys 

Ferrocerium — Per  lb.,  $15@$20. 

Ferrochrome — 1  to  2  per  cent  carbon, 
25c.  per  lb.;  4  to  6  per  cent  carbon, 
101c.  per  lb. 

Ferromanganese  —  Domestic,  78@82 
per  cent,  $69@$75  per  gross  ton,  f.o.b., 
furnace.  Spiegeleisen,  19(ff>21  per  cent, 
$39,  f.o.b.  furnace;  16@19  per  cent,  $38. 

Ferromolybdenum — $2@$2.50  per  lb. 
of  contained  molybdenum  for  50  to  55 
per  cent  grades. 

Ferrosilicon — 10  to  15  per  cent,  $38 

■  ss  ton,  f.o.b.  works;  50  per 

-  i  ent,  $116@$120. 

Ferrntilanium — For  15  to  18  per  cent 
material,  $200@$226  per  ton,  f.o.b.  Ni- 
agara Falls,  N.  Y. 

I  i  rrotnngsten  —  Domestic,  70  to  80 

\\  .    76c.(g>$1    per    lb.    of    con 

'A   .      f  o.l).      wolk 

I  •  rr,,  uranium — 35  to  50  per  cent 
U,  $6  per  lb.  of  U  contained,  f.o.b. 
works. 

■Pries   fnrnisti.  ,i   i.v   Kn.,t,.   maeral   <•... 

Phllnili'lplii  I 


Ferrovanadium—  $3.50@$4  per  lb.  of 
V  contained,  f.o.b.  works. 

Metal  Products 

Copper  Sheets  — ■  New  York  base. 
21.50c.  per  lb.;  wire,  15.50@  15.75c  net. 

Lead  Sheets — Full  lead  sheets,  8.75c; 
cut  lead  sheets,  9c.  in  quantity,  mill  lots. 

Nickel  Silver— 29.25c  per  lb.,  for  18 
per  cent  nickel  Grade  "A"  sheets. 

Yellow  Metal  —  Dimension  sheets, 
19.50c;  rods,  16.50c.  per  lb. 

Zinc  Sheets— $8.25  per  100  lb.,  f.o.b. 
works. 

Refractories 

Bauxite  Brick — $45@$50  minimum, 
per  net  ton,  f.o.b.   St.  Louis. 

Chrome  Brick — $50@$55  per  net  ton, 
f.o.b.  shipping  point. 

Chrome  Cement  —  $23  per  net  ton, 
f.o.b.  shipping  point. 

Firebrick— First  quality,  $43@$46  per 
M.,  Pennsylvania,  Ohio,  and  Kentucky 
works;  second  quality,  $39@$40. 

Magnesite  Brick  —  9-in.,  straights 
$75@$80  per  net  ton,  f.o.b.  works. 

Magnesite  Cement — $50.50  per  net 
ton,  f.o.b.  shipping  points. 

Silica  Brick— $45@$50  per  M.,  Penn- 
sylvania; $53@$58  Indiana;  $48@$50 
Alabama. 

'Zirkite— Powdered,  $50@$60  per  ton; 
brick,  $100  per  ton. 

The  Iron  Trade 

Pittsburgh,  Oct.  3. — Delivery  pre- 
miums are  decreasing,  and  there  is  a 
possibility  that  basis  prices,  for  ex- 
tended delivery,  may  decline  somewhat 
before  the  end  of  the  year.  Buyers 
continue  to  urge'  mills  to  make  heavier 
shipments,  but  they  are  making  only 
moderate  purchases  for  early  deliveries. 

Basis  prices  have  advanced  in  two 
cases,  the  Steel  Corporation  having  ad- 
vanced wire  and  nails  $2  a  ton  to  2.45c. 
and  $2.70,  and  the  independents  have 
come  down  $1,  making  their  prices  the 
same  as  those  of  the  corporation.  The 
corporation's  1.90c  price  on  barf  dis- 
appeared recently,  leaving  'J. 00c.  as  its 
price,  and  one  large  independent  has 
cnie  down  from  2.15c.  to  2.00c.  and 
others  are  in  line  to  name  this  price. 
In  sheets,  prompt  deliveries  have  re- 
ceded  from  3.76c.  to  8.60c,  shipment  in 

thirty  days  or  more  still  commanding 
8,60i  Automobile  sheets  are  at  5.00c. 
among  independents.  Corporation  prices 
on  black  and  4.70c  on  auto- 
mobile    sheets     are     nominal,    as     order 

books  are  Ailed. 

Pig  Iron  The  Cambria  Steel  Co.  has 
sold  2,000  tons  of  basic  at  $30,  Johns- 
town, and  1,000  tons  of  bessemer  at 
and  quotes  foundry  at  $32.50, 
and  Johnstown  and  malleable  at  $32. 
Freight  to  Pittsburgh  is  $1.77.  the  same 
as  from  the  Valleys.  There  are 
scarcely    any    Valley    offerings. 

ConnellaviUe  Coke  Price  are  stiflfer, 
at  $12  to  $12.60  for  furnace  and  $13.50 
to  $14.60  for  foundry,  with  offerings 
limited. 
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Monthly  Average  Prices  of  Metals 


Silver 


1921 

January 65 . 950 

February 59  233 

March 56  023 

April 59  337 

May 59  810 

June 58.510 

Julv 60  260 

August 61.597 

September 66 .  1 60 

October 70.970 

November     68.234 

December 65  760 


Year 


January. . 
February. 
March. . .  . 

April 

Ma 


June 

July 

August 

September. 
October. . . . 
November. . 
December  . 


62  b54 
5  cents  per 


1921 
12  597 
12  556 
It  976 
12  438 
12  742 
12  697 
12  170 
11.634 
I  I    948 


Copper 


1922 

13  465 

12  864 

12  567 

12  573 

13  I  II 
13 


1921 
70  964 

70  925 

67  565 
69  381 
73.196 
71.852 

71  155 

68  614 


1922 

65  226 

60  250 
59  245 
58  799 

61  092 
61  988 
63. 137 
63  784 


13  654 
13  723 

13  748  67  977  63  1 1 3 

12  673  67.327  

13  035  66  614  

13.555  66.706  


1921 
79  119 
75  925 
71  190 

71  786 
74  298 
75.682 
75.286 

72  705 
72.295 

73  476 

74  386 
74.525 


1922 
72.321 
66.125 

65  739 
64.028 

66  554 

69  333 

70  321 
69  932 
70.917 


Year 12  502      69.356  74   223 

New  Y'ork  quotations,  cents  per  lb.  London,  pounds  sterling  per  long  ton. 


January 

February. . 

March 

April 

May 

June 

July 

August 

September . 
October 
November . 
December.  . 


1921 
4.821 


Lead 

Y'ork .  . 

1922 
4  700 

4  700 
4  720 


1922 
4    747        4.388 


4.356       5.115 


4.952 
4.485 
4.410 
4.382 
4.600 
4.690 
4.683 
4.700 


5  420 


4.228 
4.000 
4.272 
4.784 


6.110  4.392 

4.439 

4.356 

4.369 


4  396 
4  421 
4  946 
5.281 
5.563 
5.447 
5.537 


1921 
23.387 
20  650 

18,911 
20.589 
23.399 
22.563 
23.399 
23  489 
23.148 
23.679 
24.483 
25.322 


1922 

23  667 
20.681 

21  266 

22  993 
24.462 

24  685 
24.869 
24  580 
24  131 


Year 4.545 

New  York  and  St.  Louis  quotatii 
per  long  ton. 


4.363     . 

s,  cents  per  lb. 


22.752     

London,  pounds  sterling 


-99. 


1921 

January 31.470 

February 28.534 

March 27.296 

April   28 .  990 

May 31.431 

June 28.514 

Julv 26.755 

August 25.662 

September 26.280 

Octoher     27  278 

November 28.592 

December 32.106 


Tin 

-New 

1922 
31.480 
29.835 

28  426 

29  810 

30  149 
30.707 
31.025 
32. 134 
32  075 


York 

.  . Str: 

1921 
36.000 
32. 142 
28.806 
30.404 
32.500 
29.423 
27.655 
26.301 
26.680 
27.655 
28.935 
32.486 


1922 
32. 100 

30.767 
29  171 
30.605 
30.971 
31.497 
31 . 733 
32.380 
32.395 


1921 
190.464 
166.250 
156.024 
163.905 
177.411 
167.506 
164.530 
155.318 
156.750 
156.380 
158.898 
169.738 


1922 

163.065 
I  49 . 850 
143   152 

149  840 

150  163 
152.512 
156. 149 
160.006 
160.065 


Year    28.576     29.916      165.265 

New  Y'ork  quotations,  cents  per  lb.     London,  pounds  sterling  per  long  ton. 


Zinc 


— St.Lc 
1921 


January 5413 

February 4. 928 

March 4.737 

April 4  747 

May 4 .  848 

June 4.421 

July 4.239 

August 4.186 

September. 4.235 

October 4.605 


4.691 
4  485 
4  658 


uis — -*  ■ — London  — . 
1922         1921  1922 

25  262  26.321 
24  850 
25.077 
25,530 
26.923 

26  750 
2b. 262 
25.068 
25.256 
26.315 


24.213 

25.467 
26.576 
27.304 
27.893 
29,042 
31. 170 
31.750 


Year 4.655     25.845     

New  Y'ork  and  St.  Louis  quotations,  cents  per  pound.  London,  pounds  sterling 
per  long  ton. 


Antimony,   Quicksilver  and  Platinum 


January 

February. . 

March 

April 

May  

June 

July 

August 

September. 
October.  . . . 
November. 
December.  . 


1921 

5.258 

5.250 

5.282 

5.137 

5  250 

5.087 

4  735 

4.597 

4.564 

5.085 

4.734 

4.500 


i.v  (a) 

."ork 

1922 
4.463 
4.416 
4  319 
4.980 
5.467 
5.  145 
5.091 
5.315 
6.580 


Quieksilv 
. — Not  "" 

1921 
48  440 
49.545 
46  796 
45.423 
47.000 
46.846 
44.950 
45.028 
42.660 
39.840 
39.804 
49.212 


■(b) 
York — 

1922 
49.960 
48  295 
50.204 
52  280 

54  885 

55  115 
55  000 
57.593 
67  640 


1921 

73.400 
70.227 
72.463 
73.404 
73.740 
74.942 
70.440 
73.222 
75.960 
81.800 
82.609 
78.192 


um  (c) 
Y'ork — , 
1922 
97.260 
89.545 
87.500 
87.500 
85.529 
87.212 
90.  180 
98.370 
117  280 


Year  4.957      45.462      

(a)  Antimony  quotations  in  cents  per  lb.  for  ordinary  brands, 
dollars  per  flask,  (c)  Platinum  in  dollars  per  ounce. 


Pig  Iron,  Pittsburgh 


January . . 
February. 


July 

August    ... 
September 
October 
November 
December.  . 


Besseme 
1921 
33  96 
28  96 
28  16 
26  96 
26  21 
24  96 
22  84 
21.96 
21.96 
21.96 
21  96 
21.96 


21  46 
21  35 
22.50 
26  36 
26.96 
26  77 
30.44 
35.27 


1921 

31.96 

26  96 

26.46 

24.46 

23  84 

22.66 

20.76 

20.29 

21.21 

20  96 

20.96 

20  65 


1922 
20.15 
19  71 
19  96 
21.26 
26  87 
26.96 
26.33 
27.  18 
34   70 


75.033     

(6)  Quicksilver  in 


No.  2  Foundry 


1921 

33.88 

30.25 

27.85 

26.77 

25.56 

24   38 

22.36 

21.53 

22.82 

22  96 

22   74 

21.96 


1922 
21.34 
20.88 
20.83 
22.70 
25.96 
25.96 
25  97 
30.81 
36.75 


In  dollars  per  long  ton. 


25    15 


23.43 


5.26 


Monthly  Crude  Copper  Production 


Alaska  shipments...  . 

Anaconda 

Calumet  &  Arizona. 
Calumet  &  Hecla. . . 
Other  Lake  Superior. 

Chino    

East  Butte 

Inspiration 

Magma 

Mil 


Nevada  Cons 

New  Cornelia 

Old  Dominion 

Phelps  Dodge 

Ray 

Shattuck  Arizona 

Southwest  Metals  Co..  .  . 

United  Verde. 

United  Verde  Extension.. 

Utah  Copper 

Others,  estimated 


May 
7,969,538 
17,700,000 
3,566.000 

to 

(•> 
1,670,684 

CO 

w 

(a) 
5,546,000 
5,103,277 
1.544,770 
2.690.000 
6,228.000 
2,107,335 

(a) 

(n) 

670,000 
2.790.136 
9.082.371 
18.750,000 


6,321,793 
15,100,000 
3,362,000 


3,840,511 

(c) 

to 

(a) 
5,923.000 
4,286,740 
1.565,442 
2,870,000 
7,512,000 
2,914,364 

(a) 

<2> 

4.570,000 
2.941.054 
9,484.055 
14,800.000 


July 
4,510,953 
13,600,000 
3,310,000 

I 

(<■) 

(') 

(") 
5.915,000 

(<•) 
1.783,950 
2,787,000 
6. b4  5,000 

to 

<•> 

570.000 
5.600.000 
2,646,810 

to 


August 
3,366,952 
14,000.000 
4,038,000 

(c) 

to 

(c) 

\i 

(a) 
6,383,000 

(O 
2.854.183 
2.718,000 
7,615,000 

(<•) 

(at 

575.000 
6,000,000 
3,250,934 


9,600,000        10.500,000 


Total  United  States.. 

Imports:  Ore  and  concen- 
trates, matte 

Imports  of  black  and 
blister,   unrefined 

Imports  of  refined  and  old 

Grand  total 

Backus  &  Johnston 

Boleo 


6.270.622        8,175,880       10,934.340 


Can 

Cerro  de  Pasco 

Chile 

Cons.  M.  &  S.  of  Canada.. 

Falcon  Mines 

Furukawa 

Granby  Cons 

Hampden  Cloncurry 

Katanga    

Mount  Morgan 

Mount  Lyell 

Phelps  Dodge  Mexican.... 

Sumitomo 

Wallaroo  &  Moonta     .    . 


(a) 

6.234.000 

10.854,730 

153,115 

586,000 

2,820.880 

2,294,025 
(  ) 

8.370.792 
l.i) 

784,000 
862,000 

2,751,843 


1,276,000 
1,377,500 

<<0 
5.868,000 
11,460,680 

53.020 

592.000 
2,725.989 
2,263,339 

(a) 

8,859,690 

1,416,000 

978,000 

1,098,000 


1,171,958 
1,105,958 

to 

to 

(n) 

549,120 

'  2,60 1, 007 
(a) 

8.072.145 

920.000 

900.000 

1,505,000 

2.298,856 

(«) 


Comparative  Annual  Copper  Production 


1919  1920                     1921 

January 135,733.511  121.903,744  90,596,597 

February 111,649,512  117.540,000  Su.b82.94l 

March 102,040,460  120,309,316  91046,345 

April 98.808,998  116.078,871  46.946,523 

May 92,652  975  114,964.207  25,310.511 

June 95,856,570  H6.l07.S5b  24,623,693 

July 100,369.247  I09,729.hin  22,033,739 

August 107,994.040  112,460.254  23,248,398 

September 108.703,075  l04.9|Q,5b2  23,855.316 

October 115.143,143  105,231.571  23.231.572 

November 117.289,735  106.700.178  28.341,442 

December 102.997.633  95,709.009  29,629.137 

(a)  No  copper  produced  during  this  month.       (c)  Not  available. 


1922 
!, 010,292 
',957,53u 
'.705,760 

(c) 

to 

to 

(c) 

( > 
to 
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Burma  Corporation,  Ltd. 

Silver-Lead;    Burma 

A  report  of  operations  of  Burma  Corporation,  Ltd.,  for 
the  quarter  ended  June  30,  1922,  shows  that  43,501  tons  of 
ore  was  extracted,  having  an  average  assay  value  of  27.6  oz. 
of  silver,  29.8  per  cent  of  lead  and  18.5  per  cent  of  zinc.  The 
tonnage  extracted  is  equivalent  to  an  output  of  44  tons  per 
man-shift  employed  underground.  It  is  stated  that  45,179.2 
tons  of  ore  was  milled,  averaging  25.6  oz.  of  silver,  28.2  per 
cent  of  lead,  and  17  8  per  cent  zinc.  This  included  856  tons 
of  stock  material  from  the  mine  ore  dumps,  averaging  22.1 
oz.  of  silver,  23.9  per  cent  of  lead  and  21.3  per  csnt  of  zinc; 
28.964.5  tons  of  lead  concentrates  was  produced,  averaging 
36.4  oz.  of  silver,  40.1  per  cent  of  lead,  and  21.6  per  cent  of 
zinc.  A  total  of  32,383  tons  of  lead-bearing  material  was 
sms'ted.  for  a  production  of  10,368  tons  of  hard  lead,  assay- 
ing 104.3  oz.  of  silver  per  ton. 

The  refinery  produced  9,450  tons  of  refined  lead  and  936,- 
842  oz.  of  refined  silver. 

ESTIMATED  REVENUE  AND  EXPENDITURE 

Estimated  zr  an  revenue        Rs.62. 18.200    £414.546      13s.  4d. 

Estimated  operating  expenditure    37.64,600      250.973        6      8 

Dated  surplus  over  working  expenditure    fts.24. 53.600  £163.573       6     8 

Debenture  imprest          Rs.3.06,700  £20.446  13  4 

2.40.000  16.000  0  0 

Estimated  depreciation  oa  machinery  and  plant          4.20.000  28.000  0  0 

Capital  expenditure                                                                7.97.600  53.173  6  8 

On  the  No.  7  level,  the  Chinaman  orebody  was  intersected 
in  West  Crosscut  747  ft.  south  of  Winze  740,  with  entirely 
satisfactory  results.  South  Drive  47  ft.  east  was  started  off 
this  crosscut  to  permit  of  orebody  being  intersected  by  other 
crosscuts  at  suitable  intervals.  Winze  1,135  ft.  south  has 
reached  horizcn  of  this  level  and  pumps  have  been  installed. 

The  diversions  and  protective  works  carried  out  during  the 
dry  season  have  resulted  in  full  railway  service  being  main- 
tained without  interruption  during  the  early  rains. 

Satisfactory  progress  continues  to  be  made  with  improve- 
ments to  plant. 

Shifts  worked  at  mine  show  reduction  consequent  upon 
usual  migration  of  seasonal  labor. 

The  recruiting  expedition  returned  from  China  with  over 
400  men  from  thr?e  separate  localities.  Observations  so 
far  indicate  that  those  from  one  district  will  make  efficient 
miners,  and  an  agent  will  be  dispatched  to  obtain  further 
recruits  from  the  same  locality  to  arrive  at  the  mine  in  De- 
cember next.  The  increased  revenue  is  due  to  improved 
metal  prices.  The  increased  expenditure  is  due  to  adjust- 
ment of  realization  charges  on  zinc  ore  and  lead. 


and  the  engagement  of  Mr.  Brinker  as  general  manager 
terminated.  Subsequently,  a  lease  of  the  property  was 
granted  to  W.  S.  Dwelly  (formerly  the  mine  superintendent) 
from  Aug.  1,  and  as  a  result  of  his  operations  to  the  end 
of  December,  a  royalty  of  £'428  0s.  5d.  shown  in  the  profit- 
and-loss  account  accrued  to  the  company.  This  lease  was 
later  extended  and  ran  until  June  30,  1922,  during  which 
time  the  royalty  accruing  to  the  company  has  practically 
covered  the  cost  of  looking  after  and  policing  the  company's 
property. 

Toward  the  end  of  the  year  J.  C.  Pickering  was  appointed 
consulting  engineer  of  the  company  in  place  of  R.  M. 
Raymond,  whose  other  professional  engagements  made  in- 
ceasing  calis  upon  his  time.  Mr.  Pickering,  with  the 
experience  gained  by  the  work  done  under  the  lease  to 
guide  him,  has  advised  that  the  company  shou'd  take  over 
the  operation  of  the  property  as  from  July  1,  1922,  and 
arrangements  have  now  been  made  to  that  effect,  with 
W.  S.  Dweily  in  charge  of  the  local  operations.  It  is  hopsd 
that,  with  present  slightly  improved  conditions,  profits  can 
be  made  from  the  shipments  of  carefully  selected  ore,  which, 
with  the  remaining  cash  resources  of  the  company,  will 
make  possible  further  exploration  and  development  of  the 
property  on  the  most  economical  lines. 


Buena  Tierra  Mining  Co.,  Ltd. 

Sil\  er-I.eail ;   Mexico 
A  report  and  an  audited  B<  itemenl  f  the  Buena 

Tien,  u  ended  Dec.  31,  1921,  shows 

an    ocean   of   expenditure   ■>  for   the   year  of 

6d  .  which  added  I  i  the  d  brought  for- 

ward, viz.  £39,346  i  i     2d  iency  to  date 

19  U 

I ■> Jan.  1   to  June  80,   1921,  the  company  continued 

ore    and      hipping    in 
all    to   the     melon    I.'-' 
freight  and  treatment,  these  shipmi 

■ .    an    avera.  i  if   the 

expenditure    shown    above     viz     1 1  :.<<:',    0s.    fid. — 

'  on  exploration 
and  development  work  up  to  the  end  of  June,  when,  as 
anticipated    in   the   last    report,   the   mine    was   closed   down 


Tonopah  Belmont  Development  Co. 

Silver;  Nevada 
A  condensed  statement  of  the  operations  of  the  Tonopah 
Belmont  Development  Co.  for  the  quarter  ended  June  30, 
1922,  follows: 

Received  and  receivable  for  ore      $504,082  97 

Milium,  milling  and  administration  expenses .  346.811    25 

Net  earnings  for  three  months  $157,271   72 


Total  net 


for  three  months  ended  June  30,  1922. 


'VAILABU     RESOURCES,   AUG.   31.   1922 
unelter 
I  luc  from  of  hew 
oka 

ess. 
Liberty  bonds 

$685,331    82 

The  net  earnings  for  the  quarter  ended  June  30,  1922,  of 
the  Be  mont  Surf  Inlet  Mines.  Ltd.,  of  which  this  company 
1  p<  r  cent,  were  $7,829.78. 


East  Butte  Copper  Mining  Co. 

(Upper;    Montana 

The   East   Butte   Copper    Mining   Co.   today    has   in   cash, 
copper,   and    Liberty   bonds   approximately    $1,500,000.     It 

dollar,  having  paid  otT  early  this  yeir  a 
small  loan  it  hail  against  Liberty  bonds.  In  the  first  -i\ 
months    of    1!I22    results    showed    on    the    profit    side    of    the 

ledger,  and  though  the  company  is  today  making  expenses, 
it  is  charging  into  production  costs  all  new  construction, 
shaft  sinking  expenses,  and  extraordinary  repairs. 

The   company    is   increasing   the  capacity   of   its   milling 
plant   by  260  tons.     This  will  give  the  completed  unit  ca- 

pacity    fur    milling  of    ore    daily.      The   cost    will 

not  he  large,  and  will  he  paid  from  East  Butte's  treasury. 
Although  the  company  is  following  the  practice  of  many 
mining  companies  in  nit  announcing  production,  its  copper 
production  is  said  to  he  iimning  around  l.fiTiO.OOO  lb. 
monthly.  This  includes  the  product  of  Davis 
which  are  Bhipped  to  the  East  Butte  smelter  and  treated 
on  a  custom  1 
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Week  Ended  Sept.  30,  1922 


High    Lov 
::opper 


Ahmeek 

Alaska-Br.  Col 

All.  "i,  I 

Anaconda 

Arcadian  Consol 

Aril.  Coni'l 

Big  Ledge 

Bingham  Mines 

Calumet  &  Arizona. . 
Calumet  &  Hecla...  . 

Canada  Copper 

Centennial 

Cerro  <le  I'asco 

Chile  Copper 

Chino 

Con.  Copper  Mines.. 

Copper  Range 

Crystal  Copper 

Davis- Daly 

East  Butte 

First   National 

Franklin    

Gadsden  Copper 

Granby  Consol 

Greene- Cananea 

Hancock. . 

Howe  Sound 

Inspiration  Consol... 

Iron  Cap 

Isle  Royale 

Kennecott 

Keweenaw 

Lake  Copper 

La  Salle 

Magma  Copper 

Majestic 

Mason  Valley 

Mass.  Consolidated. 

Miami  Copper 

Michigan 

Mohawk 

Mother  Lode  Coa. . . 

Nevada  Consol 

New  Cornelia 

North  Butte 

Ohio  Copper 

Old  Dominion 

Osceola 

Phelps  Dodge 

Quincy 

Ray  Consolidated . .  . 

Ray  Hercules 

St.  Mary's  Min.  Ld.. 

Seneca  Copper 

Shannon 

Shattuck  Arizona.... 

South  Lake 
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Boston 
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If 
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NICKEL-COPPER 


Intemat.  Nickel New  York 
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National  Lead New  York 

National  Lead,  pfd.. .  New  Y'ork 

St.  Joseph  Lead New  Y'ork 


84}   82} 


103'  Sept.  '22.  Q 
116  Sept.  '22  Q 
I8J  Sept.  '22  Q 


QUICKSILVER 


'  Idria Boston 


Am.  Z.  L.  &  S New  York 

Am.  Z.  L.  &  S.  pfd.  .  New  Y'ork 

Butte  C.  &  Z New  Y'ork 

Butte  &  Superior.. . .  New  York 

Callahan  Zn-Ld New  York 

New  Jersey  Zn N.  Y.  Curb 

Yellow  Pine Los  Angeles 
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oisd 

6.25 
0.50 
5.00 

i  .06 
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6:375 
I   00 
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0.50 


0.50 

L00 
0  50 
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1.00 
0.10 
0  25 
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0.30 
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I  00 
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0.50 
1.25 
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0.03 
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Toronto  quotations  courtesy  Hamilton  B.  Wills;  Spokane.  Pohlman  Investment 
Co:  Salt  Lake,  Stock  and  Mining  Exchange.  Los  Angeles,  Chamber  of  Mines 
and  Oil;  Colorado  Springs,  The  Financial  Press,  N.  Y. 


Stock 


Exch. 


High 
GOLD 


AlaskaGold New  Y'ork 

Alaska  Juneau New  Y'ork 

Atlas Toronto 

Carson  Hill Boston 

Cresson  Consol.  G...  N.  Y.  Curb 

Dome  Mines New  York 

Florence    C.oldfield...  N.  Y.  Curb 

Golden    Cvcle Colo.  Springs 

Goldfield  Consol..    .  .  N.  Y.  Curb 

Hollinger  Consol Toronto 

Horaestake  Mining. .  New  Y'ork 

Keora.. Toronto 

Kirkland  Lake Toronto 

Lake  Shore...  Toronto 

Mclntvre-  Porcupine.  Toronto 

Porcupine  Crown....  Toronto 

Portland Colo.  Springs    t*40 

Schumacher Toronto  *58 

Silver  Pick    N.  Y.  Curb  *9 
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Toronto 
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Reaver  Consol Toronto 

Coniagas Toronto 

Crown  Reserve Toronto 

Kerr  Lake N.  Y.  Curb 

La  Rose Toronto 

McKinley-Dar.-Sav..  Toronto 
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Nipissing N.  Y.  Curb 

Ontario  Silver New  Y'ork 

Ophir  Silver N.  Y.  Curb 

Temiskaming Toronto 
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Boston  &  Montana... 

Cash  Boy NY.  Curb 

Virginia San  '  ranciso 
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Butler N.  Y.  Curb 
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5;  July 
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SILVER-LEAD 


21 
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I  ftJuly  ' 
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2rjJuIy 
2}  Apr.  ' 
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13.00  1 1.50 
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Caledonia.  . .  . 

Cardiff  M.  &M Salt  Lake  t*63     t*55 

Chief  Consol Boston  Curb  5  \          5| 

Columbus  Rexall...  .  Salt  Lake  *I9} 

Consol.  M.  &  S Montreal 

Daly   Mining Salt  Lake 

Eagle  &  Blue  Bell. . .  Boston  Curb 

Electric   Point Spokane 

Feleral  M.  &  S.    ...  New  York 

Feieral  M.  &  S.  pfd.  New  York 

Florence   Silver Spokane  *39       * 

Grand  Central Salt  Lake  t*65     f 

llecla  Mining N.  Y.  Curb  71 

Inn  Blossom  Con...  N.  Y.  Curb  *27      * 

Judge  M.  &S Salt  Lake  4 

Marsh  Mines N.  Y.  Curb  *  1  5       * 

Prince  Consol Salt  Lake  *10; 

Rambler-Cariboo... .  Spokane  *4J 

Rex  Consol N.  Y.  Curb  *8 

Standarl   Silver-I/.    .  N.  Y.  Curb 

Stewart  Mines N.  Y.  Curb  *8 

Tamarack-Custer Spokane  3.25     3. 

Tintic  Standard Salt  Lake  2.725   2. 

LTtah  Apex Boston  2} 

Wilbert  Mining N.  Y.  Curb  *5 

VANADIUM 

Vanadium  Corp New  York  49'. 

ASBESTOS 

Asbestos  Corp       .    .  Montreal  68} 

Asbestos  Corp.  pfd...  Montreal  

SULPHUR 
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Texas  Gulf New  York  56} 
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new  machinery 
and  Inventions 


A  New  Automatic  Friction-Driven 
Packer 

A  friction-driven  packer  that  is  auto- 
matic is  adapted  to  a  wide  range  of 
work,  for  it  will  handle  easily  and 
rapidly  any  material,  pulverized,  gran- 
ular, or  fibrous,  that  can  be  compressed 
into   a  container. 

A  heavy  maple  frame  is  assembled 
to  form  a  solid  unyielding  unit.  A 
one-piece  webbed  casting  of  great 
strength  carries  all  four  bearings,  hav- 
ing extra-long  journals  cast  integral 
with  the  iron  front,  thus  insuring 
Tigidity    and     alignment     of    the     two 


• 

shafts,  and,  besides,  preventing  undue 
wear  of  the  bevel  gears.  The  friction 
clutch  is  of  the  simple  cone  type,  faced 
with  thermoid  and  bronze  bushed.  This 
combination  makes  a  drive  that  re- 
nd engages  gently. 
A     ful'  tit     of     compression 

grease  lubrication  of 

shaft  bearings  and   friction  clutch,  and 
th«-    special    auger    equipment    packs 
evenly  and  quickly  without  undue  fric- 
tion.   The  carriage  which 
barrel  or  other  packagi  wg,  well 

.   -        ■ 
chains    passing    0V61 

• na< 

frirtici  ||   I    with    rollers   which 

run   on   steel   guides.      Tie 
rig    the    platform 

It      rolling 
double-flanged  pulley  and  i 
a  heavy  weight. 

A  uniform   weight   in  each  barrel   01 
sack    is    made    possible    by    an    adjnal 


ment  attached  to  the  brake  lever.  By 
slightly  moving  a  weight,  more  or  less 
material,  as  desired,  can  be  compressed 
into  the  package.  Practically  all  the 
attendant  has  to  do  is  to  put  on  the 
empty  sack  or  barrel  and  take  off  the 
rilled  package.  The  empty  barrel  is 
placed  on  the  platform,  and  the  latter 
ascends  to  its  proper  position  by 
slightly  raising  a  lever.  The  friction 
clutch  is  then  thrown  into  contact  by 
pushing  a  second  lever;  packing  now 
begins.  The  platform  gradually  re- 
cedes with  the  accumulating  weight  in 
the  package,  and  as  soon  as  the  latter 
is  filled  an  adjustable  trip  disengages 
the  clutch,  shuts  off  the  power,  and  the 
platform  descends  to  the  floor.  The 
filled  package  is  then  ready  for  removal. 
The  height  of  the  packer  is  9  ft.  81 
in.;  width,  5  ft.  6  in.;  depth,  3  ft.  3  in.; 
height  center  drive  pulley,  8  ft.  2  in.; 
speed,  175  r.p.m.;  bevel  gear  on  up- 
right, 35  cogs;  pinion  on  countershaft, 
26  cogs;  size  of  hopper,  inside,  14  by 
21  in.;  size  of  drive  pulley,  24  by  7J 
in.;  shipping  weight,  1,950  lb.  The  new 
friction-driven  automatic  packer  is  the 
product  of  the  S.  Howes  Co.,  Inc.,  Silver 
Creek,  N.  Y. 


Construction  news 


INDUSTRIAL  NOTES 


Crane  and  Ordway  Co.,  of  Duluth, 
Minn.,  distributors  of  and  wholesale 
dealers  in  valves,  fittings,  and  pipes, 
have  changed  the  name  of  the  firm  to 
the  Crane  Company  of  Minnesota. 
There  has  been  no  change  in  manage- 
ment. 

The  White  Co.  and  the  White  Motor 
Co.  announce  the  removal  of  their  gen- 
eral offices  from  6,611  Euclid  Ave., 
Cleveland,  Ohio,  to  the  Administration 
Building,  at  the  factory,  St.  Clair  Ave. 
and  East  79th  St.  The  Cleveland  branch 
of  the  White  Co.  retains  its  present 
ion,  407  Rockwell  Ave. 

Johns-Manville,    Inc.,    has    been    ap- 
pointed joint  selling  agent 
Protected  Metal  by  the  H.  II.  Ro 
Co.      In    the   future   all    Asbestos   Pro- 

Metal  footing,  siding  ace 
and  ventilators  will  be  manufactured 
and  shipped  from  the  plant  of  II  II. 
Robertson  Co.  at  Ambridge,  near  Pitta- 
burgh,  Pa.  This  metal  is  largely  used 
by     industrial     establishment-     tor     all 

conditions  where  an  unprotected  metal 
ly  perishable  roofing  ma- 
terial would  qufckly  di  ii 

K.  .1.  Atchison,  of  the  Southv 

Engineering   Co.,    I  .    Calif., 

irned   from   Salt    Lake  City 

l  ity,  Utah.   I..  •'.  Penhoel.who 

In    Mexico   for  the   Last    'wo 

I nting    the    i ipany,    is 

this    month. 

McDonald  has  gone  to  Mexico 

City,     where     he     will      represent     the 

Engii  eei  ing      Co.      in 

Hi    address  Is  16  de  Septiem- 

br<   :..  Mexico  City.     Edward  Thornton 

■  ■  bt   the   Intel 
Kraut  in  the  company. 


Construction  of  Railroad  to  Sul- 
phur Plant  Is  Progressing 

The  railway  extension  of  the  Free- 
port  Sulphur  Co.  from  the  Houston  & 
Brazos  Valley  R.R..  near  Clute,  Tex.,  to 
Hoskins  Mound,  where  the  new  sulphur 
plant  is  to  be  installed,  is  now  com- 
pleted to  a  point  beyond  Stratton 
Ridge. 

New  Steel  Shafthouse  at 
Trimountain  Mine 

The  Copper  Range  Mining  Co.,  in  the 
Lake  Superior  copper  district,  has 
awarded  a  contract  for  the  erection  of  a 
steel  shafthouse  at  No.  2  shaft  of  its 
Trimountain  mine,  to  the  Wisconsin 
Bridge  &  Iron  Co. 

Three-Compartment  Shaft  at 
Crestline,  Kan. 

Work  on  a  three-compartment  shaft, 
4i  x  13  ft.,  is  to  be  started  at  once  by 
the  Interstate  Zinc-Lead  Corporation, 
of  Picher,  Okla.,  on  its  lease  in  the 
Crestline,  Kan.,  field,  near  that  of  the 
Kanok  Metal  Co.'s  McBee  mine.  A.  M. 
Gaines  is  manager. 

Mill  for  Golden  Age  Junior 

The  Golden  Age  Junior  Mining  Co., 
of  Boise,  Idaho,  is  planning  to  erect  a 
mill  that  will  have  a  grinding  unit 
capable  of  handling  fifty  tons  in  eight 
hours.  The  rest  of  the  mill  will  handle 
this  tonnage  in  twenty-four  hours,  but 
eventually  will  be  enlarged  to  handle 
150  tons  in  twenty-four  hours.  A  store- 
house, two  bunk  houses,  club  house  and 
a  cookhouse  are  also  being  built. 

Crushing  Unit  for  Pioche 
Mines  Co. 

The  Pioche  Mines  Co.  at  Pioche, 
Nev.,  is  planning  the  immediate  ereetion 
of  a  coarse  crushing  unit  which  will  be 
built  independently  of  the  main  mill 
building  and  at  the  terminus  of  the 
tramway  from  the  mines.  These  are 
situated  at  two  localities,  both  of  which 
are  about  a  mile  from  the  mill.  A 
strike  of  high-grade  silver-lead  ore 
was  recently  made  at  the  Wideawake 
mine  owned  by  the  company. 

Gold  Chain  Company  Hopes  To 

Complete  100-Ton  Mill 

by  Jan.  1 

The  Cold  Chain  company,  at  King- 
man,   \nz.,   will   have  a    100-ton   mill   in 

nd  of  the  year,  to 

handle  100,000  ton-  of  ore  above  the 
tunnel  level,  said  to  sample  above  $5. 
The  mill  is  to  have  a  No,  'J  Austin  gyra- 
tory crusher  anil  a  Many  ball  mill, 
grinding  to  200  mesh.  The  pulp  will  be 
handled       in       Vandi 

amalgamator,    thickener,    and    elarifier. 
on    of    90    per    cent    is    expected 
i.\    11     i    Kinkead,  who  will  have  charge 
of  the  installation. 
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Government  Co-operation  in 
Metal  Quotations 

SINCE  May  the  Engineering  and  Mining  Journal- 
Press  quotations  for  copper,  lead,  and  zinc  (which 
constitute  the  only  official  and  accepted  quotations 
as  a  basis  for  general  buying  and  selling)  have  been 
made,  as  a  further  precaution  and  safeguard,  with  the 
co-operation  of  those  federal  bureaus  in  Washington 
which  are  specially  interested  in  the  mining  industries. 
These  bureaus  are  the  Bureau  of  Mines,  the  United 
States  Geological  Survey,  and  the  Bureau  of  Foreign 
and  Domestic  Commerce.  Their  active  representative 
has  been  Mr.  H.  S.  Mulliken,  Chief  of  the  Division  of 
War  Minerals  Supply  of  the  Bureau  of  Mines.  Thus 
the  quotations  are  now  and  have  been  for  some  months 
fixed  by  a  committee  consisting  of  the  market  editors 
of  Engineering  and  Mining  Journal-Press  and  the  rep- 
resentative of  the  federal  bureaus.  This  was  an  ar- 
rangement entered  into  voluntarily  all  around,  with  the 
consent  and  approval  of  the  chief  factors  of  the  metal- 
mai-keting  industry,  which  constitutes  the  other  co-oper- 
ative element  in  the  arrangement.  Office  space  in  New 
York  for  Mr.  Mulliken  has  been  given  by  the  Bureau  of 
Foreign  and  Domestic  Commerce  in  the  Custom  House. 

Mr.  Mulliken,  who  has  had  a  long  experience  in  the 
mining  and  smelting  industries,  had  administrative 
charge  of  the  government  helium  plant  at  Petrolia,  Tex., 
during  its  operation.  Mr.  Francis  Winslow,  a  mining 
engineer,  assists  him  in  Washington.  Since  this 
co-operation  in  arriving  at  the  metal  quotations  of 
Engineering  and  Mining  Journal-Press  has  now  passed 
out  of  the  experimental  stage  to  that  of  a  proved  suc- 
cess, we  deem  it  advisable  to  call  especial  attention  to 
a  plan  which,  so  far  as  we  know,  is  entirely  novel. 
The  original  miner  of  metals,  especially  the  small  miner, 
has  now  a  double  and  renewed  assurance  that  his  in- 
terests are  being  watched  over,  and  that  a  fair  ap- 
praisal for  all  is  more  than  ever  assured — more  than 
ever  in  the  history  of  our  always  respected  and  standard 
Engineering  and  Mining  Journal  metal  quotations. 

The  Division  of  War  Minerals  Supply  of  the  Bureau 
of  Mines  will  have  to  do  with  the  commercial  rather 
than  with  the  technical  aspects  of  the  mining  indus- 
tries, and  will,  in  so  far,  advance  from  the  established 
precedent  of  the  Bureau  of  Mines ;  and  in  so  doing  will 
conserve  the  impetus  along  the  direction  of  commei'cial 
studies  in  mining  which  the  Bureau  received  during  the 
war,  from  the  work  of  the  War  Minerals  Investigations. 
It  is  accordingly  intended,  apart  from  the  problem  of 
military  supplies  of  metals,  and  other  problems  of 
policy,  to  investigate  the  general  field  of  ore  and  metal 
marketing.  Its  co-operation  with  Engineering  and 
Mining  Journal-Press  is  therefore  only  part  of  a  move- 
ment to  establish  a  division  to  which  the  individual 
miner  can  eventually  come  for  specific  information  as 
to  the  best  market  or  the  best  methods  of  marketing  the 
metal  or  mineral  in  which  he  is  most  interested. 


England  and  Russian  Mining 

THE  COQUETRY  between  Great  Britain  and  Rus- 
sia continues  to  engross  the  imagination  overseas. 
An  example  of  the  hopes  it  has  sporadically 
awakened  is  shown  in  the  reported  interview  with  Sir 
E.  Mackay  Edgar  reproduced  on  page  686. 

We  do  not  take  Sir  E.  Mackay  Edgar  as  seriously 
as  we  once  did;  and  doubtless  the  same  feeling  prevails 
at  home.  He  is  the  enfant  terrible,  who  a  few  years 
ago  proclaimed  the  finished  plans  of  Great  Britain, 
whereby  she  was  held  to  have  wrested  supremacy  in 
the  matter  of  petroleum  from  the  United  States.  It 
took  much  energy  from  Sir  Auckland  Geddes,  Sir  John 
Cadman,  and  others,  and  a  mass  of  editorial  and  am- 
bassadorial diplomacy,  to  soothe  the  consternation  on 
this  side  of  the  water  awakened  by  Sir  Mackay's  un- 
expected eruption.  Now  he  exults  much  along  the  same 
line.  Great  Britain  is  going  to  develop  Russian  non- 
ferrous  metals  and  thus  brilliantly  circumvent  and  tri- 
umph over  the  United  States.  Sir  Mackay  is  by  way 
of  being  a  seer: 

"For  the  next  decade  or  so,  I  see  America  lording  it 
over  the  world  of  industry  through  her  control  of  the 
non-ferrous  metals,  and  forcing  all  the  countries  down 
to  a  lower  scale  of  living,  but  I  also  see  her  abusing 
this  as  she  has  abused  every  other  gift  and  advantage 
(look  at  oil  and  timber)  which  nature  has  given  her. 
I  see  her  squandering  her  heritage  with  reckless  prodi- 
gality until  she  herself  falls  a  victim  to  the  waste  she 
has  encouraged,  and  I  see  further  how  it  may  easily 
happen  that  just  when  America  is  reaching  the  end  of 
her  resources,  Great  Britain  may  be  developing  in 
Russia  under  British  management  and  by  the  power 
of  British  capital,  a  position  in  the  non-ferrous  metal 
industry  that  will  throw  America's  past  ascendancy  into 
the  shade." 

The  impartial  student  of  Sir  Mackay  wonders  why 
he  prefers  a  "servitude,"  as  he  puts  it,  to  Soviet  Russia 
rather  than  to  the  United  States  and  Canada:  wonders 
why,  also,  he  had  not  considered  the  possibility  of  capi- 
tal other  than  British  in  the  ultimate  development  of 
Russia;  wonders  at  his  blissful  lack  of  knowledge  of 
the  mineral  resources  of  South  America,  Africa,  Aus- 
tralia, Japan,  and  Siberia.  It  is  good,  however,  to  know 
that  in  this  mist  he  senses  the  importance  of  what  we 
have  called  "political  and  commercial  geology,"  and  we 
wish  that  this  appreciation  were  more  widely  spread 
and  keenly  sensed  in  this  country.  It  is  very  slowly 
percolating  through  our  intelligence — far  more  slowly 
than  the  march  of  events.  There  is  no  subject  which 
is  more  incumbent  for  both  England  and  America  to 
study,  and  to  study  in  harmony,  than  that  of  investigat- 
ing and  co-ordinating  into  a  scientific  policy  the  prob- 
lem of  mineral  supplies.  We  have  enlarged  on  the 
matter  much  before.  The  daily  urge  of  opportunism,  the 
lure  of  instant  traffic,  the  human  desire  to  out-trade 
your  neighbor  across  the  street  or  across  the  water,  has, 
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however,  the  prior  claim  on  the  attention  of  the  average 
citizen  and  statesman.  But  this  is  true  not  only  of 
America  but  of  England  and  the  rest.  "The  difference 
between  man  and  man"  says  Macaulay,  in  a  somewhat 
different  connection,  "is  by  no  means  so  great  as  the 
superstitious   crowd    imagines." 


Fire  Hits  Northern  Ontario  Again 

THREE  MONTHS  AGO,  as  one  of  our  editors 
stood  on  the  dock  at  the  little  town  of  Haileybury, 
in  northern  Ontario,  admiring  the  beauty  of  its 
setting  on  the  shore  of  Lake  Temiskaming,  he  little 
thought  that  by  this  time  the  town  would  be  in  ashes, 
a  victim  of  the  scourge  of  that  part  of  Canada,  the 
"bush  fire."  Newspaper  reports  state  that  fire  has 
ravaged  practically  all  of  the  country  along  the  T.  & 
N.  0.  railway  from  Dane,  a  station  a  few  miles  south 
of  Kirkland  Lake,  down  to  and  including  North  Cobalt. 
This  is  largely  a  farming  country — the  Clay  Belt  of 
northern  Ontario — with  here  and  there  mining  pros- 
pects and  trails  leading  to  them.  With  much  of  the 
land  cleared  it  is  difficult  to  understand  how  fire  could 
have  made  such  headway,  but  a  long  drouth  had  dried 
up  the  grass,  and  the  small  timber  and  undergrowth 
of  the  uncleared  spaces  is  intensely  combustible,  and 
the  fire  can  jump  incredible  distances.  Dense  and  blind- 
ing smoke  adds  to  the  horror. 

Early  reports  indicate  that  the  property  loss  is 
around  $8,000,000.  that  6,000  are  homeless,  and  that 
from  thirty  to  fifty  have  been  killed.  Many  mining 
companies  and  mining  men  will  suffer.  Haileybury 
was  a  town  of  between  three  and  four  thousand,  of 
permanent  construction,  with  many  brick  buildings  and 
a  pretentious  Roman  Catholic  convent  and  cathedral. 
All  is  said  to  be  in  ruins,  with  the  exception  of  forty 
homes  and  the  high  school.  Situated  only  five  miles 
from  Cobalt,  it  was  the  residence  town  of  many  Cobalt 
mining  men,  communication  being  maintained  by  fre- 
quent trolley  surface  and  an  automobile  road.  The 
only  hotels  in  the  district  were  in  Haileybury,  this 
condition  being  the  result  of  pre-prohibition  days,  when 
it  was  against  the  law  to  sell  liquor  within  three  miles 
of  an  operating  mine. 

The  fire  recalls  memories  of  the  two  Porcupine  fires, 
in  which  many  lost  their  lives.  All  of  that  part  of 
Canada  is  in  constant  danger  of  death  and  destruction 
from  this  cause,  and  the  government  should  spare  no 
expense  in  fire  protection.  The  numerous  signs  urging 
prospectors  and  campers  to  be  careful  must  be  supple- 
mented by  numerous  and  efficient  fire  rangers  and  fire- 
fighting  equipment.  Some  improvement  is  reported  in 
the  last  two  or  three  years  in  this  regard,  though  one 
fire  ranger  was  pointed  out  last  summer — a  man  about 
seventy  years  old — with  the  remark,  "Whenever  there's 
a  fire,  you  can  depend  upon  him  getting  drunk." 

An  Engineer's  View  of  Religion  and  Science 

ONE  OF  THE  GREATEST  of  electrical  engineers, 
Charles  P.  Steinmetz,  in  an  article  in  Harper's 
some  months  ago,  discussed  briefly  "Science  and 
Religion."    Out  of  the  apparent  mr  limited 

powers  of  vision  and  of  perception,  he  saw  two  possible 
avenues  for  our  further  understanding  of  what  is  now 
"beyond  science,"  or  "transcendental"  questions  such 
■'.mortality,  and  the  "relations  of  man  with  the 
supernatural  "      The   first    avenue   was   the   complex  of 


scientific  research,  which  in  physics  has  culminated  in 
the  theory  of  relativity:  the  second  was  the  possibility 
of  discovering  some  force  hitherto  unrecognized,  re- 
leased by  the  reactions  of  chemistry,  which  force  may 
be  "mind,"  which,  he  states,  is  neither  matter  nor 
energy,  and  thus  far  has  been  intangible  and  imponder- 
able, but  none  the  less  real. 

When  an  engineer  reasons  upon  these  vital  topics, 
other  engineers  will  find  a  comprehensible,  familiar 
mode  of  thought  for  which  they  will  seek  in  vain  among 
the  philosophers  and  the  metaphysicists.  Thus,  engi- 
neers will  at  once  mark  Steinmetz's  second  possible 
avenue  as  what  he  himself  calls  it — a  speculation  and 
a  dream,  not  supported  by  evidence — and  pass  on  to 
his  application  of  the  principle  of  relativity  to  the 
problems  of  our  mental  borderline  and  hinterland — let 
us  not  call  it,  as  Steinmetz  does,  the  supernatural,  for 
the  division  of  phenomena  into  natural  and  supernatural 
is  almost  evidently  an  artificial,  relative,  and  funda- 
mentally non-existent  one,  signifying  really  that  which 
we  do  and  that  which  we  do  not  understand. 

Steinmetz  points  out  that  philosophers,  mathema- 
ticians, and  physicists  have  united  in  demonstrating 
from  different  angles  of  approach  that  "space  and  time 
have  no  absolute  existence,  but  are  categories — that  is, 
forms  in  which  the  human  mind  conceives  his  relation 
to  nature."  "Philosophy,  mathematics,  and  physical  sci- 
ence agree  that  space  and  time  cannot  be  entities,  but 
are  conceptions  of  the  human  mind  in  its  relation  to 
nature";  and  he  concludes  that,  if  time  has  no  reality, 
then  these  transcendental  problems,  of  birth  and  death, 
of  life  or  immortality,  have  no  existence,  but  are 
phenomena  of  the  human  mind.  In  other  words,  there 
are  no  such  things. 

It  is  easy  to  follow  out  further  the  conclusions  of 
reasoning  of  this  type.  The  relative  truth  of  the 
premise  is  evident  to  one  who  need  not  be  either  physi- 
cist, mathematician,  or  metaphysicist.  As  Steinmetz 
points  out  most  instructively,  if  our  perceptions  were 
100,000  times  slower,  all  events  in  nature  would  appear 
to  us  to  occur  100,000  times  faster.  Day  and  night 
would  be  alternating  "seconds"  of  light  and  darkness. 
Therefore,  clearly,  time  is  purely  relative.  And  the 
same  thing  is  true  of  space,  as,  for  example,  we  may 
imagine  if  we  contrast  the  dimensions  of  objects  or 
between  objects  as  seen  by  our  own  eyes  and  what  they 
must  appear  to  the  eyes  of  an  insect.  A  mile  was  much 
longer  when  we  were  children  than  now  when  we  are 
men — not  figuratively,  bul  really.  Therefore  our  think- 
ers, whom  we  are  citing,  conclude  that  time  and  space 
are  not  absolute,  but  only  relative;  therefore  that  they 
have  no  existence. 

It  is  inevitable,  if  all  the  above  be  true — and  we  do 
not  accept  the  conclusion  in  the  last  sentence,  as  will 
appear — that  the  same  relativity  applies  to  form  and 
color  and  all  the  other  properties  of  matter.  Therefore, 
it  applies  to  matter,  which  is  accordingly  non-existent, 
as  many  philosophers  conclude,  except  as  a  function  of 
mind,  of  which,  as  Steinmetz  -hows,  we  really  know 
nothing.  As  to  the  workings  of  the  mind,  philosophers 
have  shown  that  logic  also  is  subject  to  these  same 
paralyzing  restraints  of  relativity,  and,  being  built  on 
appearances,  on  material  and  geometrical  bases,  cannot 
be  trusted;  and  they  innocently  demonstrate  these  con- 
clusions in  logical  form.  Thus  we  complete  the  circle 
of  profound  reflection.  We  prove  that  neither  time  nor 
space,  nor  matter,  nor,  of  course,  our  bodies,  nor  our 
birth  and  death,  exist;  so  that  even  our  conclusions  in 
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this  respect  seem  to  be  an  impertinent  apparent  some- 
thing out  of  an  illusion — in  reality,  nothing  out  of 
nothing.  Thus  we  attain  the  complete  Nirvana;  or, 
rather,  there  has  never  been  anything  else. 

Raw  common  sense  steps  in  at  this  juncture  and  in- 
forms us  that  we  are  wrong.  And  the  fundamental 
error  which  has  headed  back  the  curve  of  thought  into 
a  circle  appears  to  be  the  unwarranted  jumping  to  the 
conclusion  that  because  time  and  space  are  only  relative 
therefore  they  are  fundamentally  non-existent.  The 
truth  would  appear  to  be  that  the  time  between  sunrise 
and  sunset  exists,  though  it  is  as  long  or  longer  than 
a  lifetime  for  certain  insects,  and  only  an  incident  to 
a  man.  A  house  exists,  and  the  space  therein,  even  if 
only  relatively;  too  vast  for  the  perception  of  the  spider, 
almost  too  small  for  the  perception  of  the  aviator;  but 
still  a  fundamental  fact.  Matter  therefore  exists,  and 
its  laws;  and  all  the  wonderful  array  of  material  and 
psychologic  facts  and  interrelations.  We  awake  from 
the  curious  dream  that  only  a  profound  dreamer  could 
have  fallen  into,  and  we  arrive,  relative  to  relativity,  at 
a  more  exact  formula:  Nothing  has  quality  except  by 
comparison.  Everything  is  relative.  Does  this  mean 
that  no  quality  exists?  Not  at  all:  on  the  contrary,  it 
implies,  as  an  apparent  fundamental  truth,  that  quality, 
whether  of  space  or  time,  or  form  or  color — yes,  of  bad 
and  good,  truth  and  error,  right  and  wrong — really 
exists,  but  relative  to  an  infinite  variety  of  points  of 
view.  The  yardsticks  by  which  space  is  measurable 
vary  infinitely — of  that  there  seems  no  doubt;  neverthe- 
less, space  is  a  fact  and  each  yardstick  is  a  real  yard- 
stick; therefore  the  various  human  measures  of  time 
and  space,  form  and  color,  man  and  matter,  are  real 
measurements  of  real  entities. 

All  this,  perchance,  does  not  advance  our  knowledge 
very  much,  but  it  gets  our  feet  back  on  the  ground; 
it  does  tend  to  reconcile  science  and  religion  by  restor- 
ing our  faith  in  the  ultimate  efficiency  of  the  mental 
machinery  which  the  mysterious  vital  principle  has 
built  up  as  its  highest  creation;  machinery  which,  at  its 
maximum  efficiency,  is  constantly  driving  forward  into 
the  unknown. 

Steinmetz  observes  that  "Our  intellect  cannot  grasp 
the  conception  of  infinity."  On  the  contrary,  our  intel- 
lect cannot  conceive  of  the  ultimate  finite;  it  cannot 
conceive  of  a  beginning  or  an  end  of  ultimate  space  and 
time,  for  example,  and  it  is  one  of  the  surest  evidences 
of  great  things  to  come  that  the  intellect  of  a  finite 
creation,  living  in  a  (relatively)  finite  system,  can 
nevertheless  thus  naturally  perceive  its  lack  of  boun- 
daries. 


has  one  assistant.  He  does  not  push  his  inventions; 
they  are  so  good  that  manufacturers  want  them  when 
they  hear  about  them.  He  has  some  thousands  of 
dollars'  worth  of  orders  ahead,  which  he  will  get  at 
when  he  comes  back  from  his  tour  and  reopens  his  shop. 
He  has  prospered  so  that  he  is  thinking  of  retiring,  but 
can't  think  of  anything  snugger  and  more  comfortable 
than  the  life  he  is  already  leading. 

We  have  heard  much  of  the  independent  farmer;  but 
it  appears  that  in  the  midst  of  our  gigantic  and  com- 
plexly organized  industrialism  it  is  sometimes  possible 
for  an  inventor  to  strike  out  and  lead  an  individual  and 
independent  existence,  as  this  Scotch  mechanic  has 
done.  With  him  was  touring  an  engraver,  who  engraves 
designs  for  wall  paper.  Another  well-wom  cog  in  the 
industrial  machine?  Hardly.  He  also  has  his  acres  and 
his  own  shop.  He  runs  his  own  business.  He  is  the 
boss,  foreman,  employer,  and  employee.  He  was  on  the 
six  weeks'  vacation  that  he  allows  himself  this  year, 
locking  up  his  shop  when  he  goes.  He  also  is  Scotch. 
He  is  in  the  market  for  a  summer  home  at  the  right 
price. 

When  we  consider  the  contented  existence  that  these 
friends  have  discovered  for  themselves,  we  are  im- 
pressed with  the  fact  that  all  useful  inventions  and 
devices  are  not  of  the  mechanical  kind,  but  that  these 
men  had  invented  and  put  into  operation  social  devices 
on  which  they  were  reaping  rich  returns. 


Industrial  Individualism 

KCENT  DISCUSSION  in  our  columns  concerning 
the  engineer  and  his  patents  shows  what  a  wide 
gap  ordinarily  yawns  between  invention  and 
financial  reward.  Occasionally,  however,  a  simple 
method  is  found  to  shorten  the  stages  between  the  in- 
vention and  capital,  between  manufacturing  and  mar- 
keting. We  came  upon  an  inventor  recently,  touring 
in  a  most  excellent  and  shiny  sedan ;  and  his  system 
is  a  simple  and  smooth-working  one.  A  master  me- 
chanic by  trade,  he  hit  upon  certain  devices  in  the 
machinery  of  making  paper.  He  set  up  his  own  shop 
in  a  little  country  town;  he  has  eight  acres  and  a 
cow.  He  himself  makes  the  device  which  he  has  in- 
vented ;  he  sells  it  himself,  directly  from  his  shop.     He 


Resue 

THE  USE  of  a  good  old  Cornish  mining  term  has 
been  revived  by  the  Denny  brothers  (George  A. 
and  Harry  S.)  in  a  series  of  articles  on  Rand 
mining  affairs  in  the  Financial  Times  of  London.  The 
term  is  "resue."  The  Messrs.  Denny  advocate  "resuing," 
or  the  stripping  of  the  banket  ore  previous  to  breaking 
it  down  in  the  stopes,  to  prevent  admixture  with  the 
wall  rock. 

William  Pryce  in  his  "Mineralogia  Cornubiensis" 
(published  in  1778)  spells  it  "dizzue"  and  says  that  it 
comes  from  the  Cornish  dyz  and  hid,  to  discover  unto. 
He  adds:  "To  Dizzue  the  Lode  is  this:  If  it  is  very 
small  and  rich,  they  commonly  only  break  down  the 
country  or  stratum  on  one  side  of  it,  by  which  the  Lode 
is  laid  bare,  and  may  be  afterwards  taken  down  clean 
and  free  from  waste.  To  Dizzue  the  leader  of  a  Lode 
is  much  the  same  thing;  for  if  there  is  a  side  or  part  of 
the  Lode  better  than  the  rest,  but  not  a  Working  Big, 
they  keep  the  best  part  separate  and  let  it  stand  in  its 
place,  until  they  first  break  and  remove  the  poor  part; 
afterwards  they  break  the  Dizzue  or  best  part,  and  re- 
serve it  to  be  separately  handled  and  dressed;  thus  the 
gold  Ore  is  dressed  with  less  charge,  and  proves  better 
in  value  than  if  it  were  promiscuously  with  the  poor 
Ore.  The  refuse  or  deads  of  a  Dyzhued  Lode  is  called 
in  some  places  the  Dyzha." 

Henry  English  in  his  "Mining  Almanack,"  published 
in  1849,  says :  "Dissueing — is  when  the  lode  is  small  and 
rich,  to  break  down  the  strata  fvom  one  of  its  walls,  by 
which  means  it  can  be  taken  away  afterward  without 
being  deteriorated  and  without  waste."  In  Welsh,  a 
Celtic  language  that  is  sister  to  the  now  obsolete  Cornish 
language,  the  word  resgyic  means  to  liberate,  to  make 
loose  or  set  at  large.  It  is  probable  that  "resue"  is  de- 
rived from  this  source.  Even  to  this  day  the  form 
"desue"  is  used  in  the  St.  Anges  district  of  Cornwall. 
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The  Argonaut  Disaster:  the  Inquest 

By  T.  A.  Rickard 


ON  SEPTEMBER  25  AND  26  a  coroner's  inquest 
over  the  46  bodies  recovered  from  the  Argonaut 
mine  was  in  session  at  Jackson.  The  testimony 
showed  that  in  the  eagerness  to  extinguish  the  fire  the 
officials  at  the  mine  overlooked  the  peril  in  which  the 
men  underground  were  placed;  or,  to  put  it  in  another 
way.  the  officials  felt  so  confident  of  extinguishing  the 
fire  at  its  beginning  that  they  took  no  immediate  meas- 
ures to  extricate  the  men  in  the  mine.  They  were 
mistaken,  for  there  was  no  adequate  equipment  for 
extinguishing  the  fire,  and  what  they  did  toward  the 
accomplishment  of  that  purpose  proved  pitifully  futile. 
Despite  the  fact  that  a  fire  had  devastated  the 
Argonaut  mine  three  years  ago  the  only  equipment  was 
a  hand  fire-extinguisher,  which  would  not  work,  and 
a  few  kegs  of  water.  The  filling  of  the  kegs  took 
twenty  minutes.  The  fire  was  detected  by  a  shift-boss 
at  11:30  p.m.  while  he  and  two  skiptenders  were  at  the 
4200-ft.  station.  They  went  to  the  3900-ft.  station, 
where  the  shift-boss  telephoned  the  news  to  the  hoist- 
engineer,  and  then  went  to  the  surface  in  the  skip. 
Later  he  and  others  went  down  to  the  2800-ft.  level 
and  found  the  smoke  so  dense  that  they  could  do  noth- 
ing, so  they  returned  to  the  surface.  Precious  time 
was  being  lost.  The  superintendent  had  been  called, 
but  he  was  not  on  hand  during  the  first  half-hour.  He 
arrived  at  12:15  a.m.  No  fire-drills  had  been  main- 
tained and  no  prevision  had  anticipated  the  steps  to  be 
taken  in  the  contingency  that  had  arisen.  Meanwhile 
the  men  underground  had  been  heard.  One  of  them 
— Ernest  Miller — had  telephoned  to  the  hoist-engineer 
telling  him  that  the  station  was  full  of  smoke  and 
asking  that  the  skip  be  sent  down.  That  was  not  done; 
instead,  the  skip  was  used  by  the  shift-boss  in  going  up 
and  down,  as  already  stated.  One  skip-tender  testified 
that  in  his  opinion  the  skip  could  have  been  sent  down 

ral  times;  but  the  superintendent  disagreed  with 
this  opinion.  He  said  the  fire  left  the  shaft  open  "less 
than  an  hour"  and  the  signal  system  was  broken.  That 
may  be  true,  but  the  only  thing  worth  discussing  is 
what  was  done  and  what  could  have  been  done  in  "less 
than  an  hour",  say,  in  the  first  45  minutes.  Evidence 
was  introduced  to  show  that  B.  I.  Hoxie,  superintendent 
of  the  Fremont  mine,  advised  the  reversing  of  the 
fan,  but  it  is  only  fair  to  record  the  fact  that  previ- 
ously Harry  J.  Sheafe,  consulting  engineer  to  the 
Argonaut  company,  and  A.  .1.  Stinson,  Mine  Inspector 
for  Nevada,  had  Insisted  that  the  fan  ought  to  have  been 
-topped  and  the  ventilation  reversed.  Hut  none  of  these 
engineer!  mi  on  the  ground  in  time  to  make  his  advice 
effective.  The  men  were  d.ad.  What  was  done  in  the 
first  thirty  minutes  was  more  important  than  anything 
done    in    the    ti  that    elap  •  n    the 

ting  of  the  fire  and  the  removal  of  the  dead  men 
from  the  mine.  The  sin  I   hi-  Isted  that  reversal 

of  the  fan  "would  have  blown  out  the  doon  on  the 
various  upper  levels  and  short-circuited  the  air  without 
benefiting  the  trapped  men".  The  rescue  work  would 
have  been  hindered,  he  added  To  this  I  answer  that 
it   was   not  •  .,....    the    tan.   hut    only   to 

it;  that  would  have  cheeked  the  Bow  of  smoke- 
air  Into  the  levels  where  the  men  wire  working 
and  given  them  a  rh:.<  ■•■  through  the  Muldoon 

shaft,  which.  SO  long  as  the  fan  was  running,  became  a 
lethal  chamlx  r.     Every  argument  against  the     topping 


of  the  fan  assumes  that  the  reversal  of  the  ventilation 
— by  the  heat  generated  by  the  fire  in  the  shaft — would 
"blow  back  the  gases  on  the  men".  This  is  unreason- 
able, because  if  the  fan  had  been  stopped  promptly  there 
would  have  been  no  "gases"  to  "blow  back" — at  the 
worst  there  would  have  been  only  the  first  smoke  from 
the  fire,  and  it  is  to  be  remembered  that  it  is  not  the 
smoke  from  a  bright  fire  but  the  gas  from  the  later 
destructive  distillation  of  the  wood  that  is  particularly 
to  be  feared.  The  shift-boss  ought  to  have  stopped  the 
fan  instantly  and  he  ought  to  have  had  the  authority 
to  do  so,  for,  in  a  mine  in  which  the  main  shaft  is 
the  down-cast,  there  should  be  an  intelligent  prevision, 
and  system  established,  for  acting  intelligently  when 
that  shaft  is  afire. 

The  Muldoon  shaft  was  blocked  by  the  action  of  the 
fan,  which  sucked  the  smoke  and  gas  into  this  supposed 
secondary  exit.  The  superintendent  testified  that  an 
active  man  would  take  three  hours  to  make  the  climb 
up  the  ladders  of  the  Muldoon  and  that  an  old  man  would 
have  needed  a  full  day.  It  is  highly  improbable  that 
any  man,  young  or  old,  could  have  made  the  climb  from 
the  4800-ft.  level  to  daylight  in  less  than  five  hours. 
It  was  not  known  whether  the  Muldoon  was  practicable 
as  an  exit  above  the  2400-ft.  level  and  it  is  reported 
that  repairs  to  the  ladders  were  in  progress  shortly 
before  the  disaster.  In  any  event,  a  mile  of  ladder- 
ways  through  old  workings  is  not  an  exit  that  accords 
with  any  reasonable  notion  of  safety.  The  inquest  did 
not  throw  any  light  on  the  cause  of  the  fire.  The  vice- 
president  of  the  Argonaut  company  gave  his  opinion 
that  it  was  of  incendiary  origin,  but  he  gave  no  reasons 
therefor,  and  the  suggestion  serves  mainly  to  divert 
attention  from  the  probable  cause  and  from  the  ineffi- 
ciency shown  in  the  efforts  to  circumvent  the  danger 
that  it  created  for  the  men  in  the  mine.  If  the  fire  was 
of  incendiary  origin,  it  is  probable  that  it  could  not  have 
been  fought  successfully,  for  an  incendiary  would  use 
means  to  insure  a  prompt  spreading  of  the  flames.  The 
jury  found  "that  the  decedents  came  to  death  .  .  . 
by  BUffocation  from  poisonous  gas  fumes  caused  by  a 
fire  of  unknown  origin";  it  advised  that  "more  precau- 
tions be  taken  to  prevent  fires"  and  recommended  that 
the  Argonaut  and  Kennedy  companies  "he  compelled  to 
keep  and  maintain  an  opening  with  proper  doors  at  one 
of  the  lower  levels".  We  shall  see  what  conclusions  the 
committees  of  investigation  reach  in  due  course.  One 
of  them  has  been  appointed  already  by  the  Governor 
of  California.  The  committee  consists  of  A.  B.  C. 
Dohrmann,  a  merchant  of  San  Francisco  and  president 
of  the  State  Industrial  Welfare  Commission.  William 
J.  Loring,  mining  engineer  and  president  of  the 
American  Mining  CongresB,  and  John  C.  Wil 
miner  and  vice-president  of  th(  Grass  Vail.  |  .Miners 
n.  The  mine  operator!  would  like  to  Bee  Mr. 
Loring  use  the  soft  pedal  and  the  miners  would  like 
to  see  Mr.  Williams  use  the  loud  pedal,  so  that  Mr. 
Dohrmann  will  Bud  himself  in  an  interesting  position. 
It  remains  for  him  to  guide  the  investigation  in  a 
tion  most  useful  to  all  concerned,  for  it  is  certain 
that  the  promotion  of  BBfetj  for  the  men  underground 
is  just  as  much  the  business,  and  for  the  benefit,  01 
the  operators,  as  of  the  men  they  employ;  it  is  the  duty 
..f  the  community  to  see  that  industrial  operations  are 
conducted  without  needless  danger  to  human  life. 
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Shall  Mine  Cooks  Be  Licensed? 

The  Editor: 

Sir — The  crew  became  dyspeptic,  so  I  fired  the  cook, 
and  was  homeward  plodding  my  weary  way — plowman 
like — at  the  end  of  an  imperfect  day  when  a  miner 
hailed: 

"Tough,  ain't  it,  Boss?"  I  agreed  fully. 
"What  you  supers  had  oughter  do  is  get  some  guy  in 
the  Legislature  to  push  over  one  of  these  here  bills  for 
licensing  mine  cooks.  Hoistmen  already  has  to  pack 
one,  an'  I  hear  as  how  you  minin'  engineers'll  soon  have 
to  show  a  card  before  you  can  give  a  hole  the  once  over. 
So,  why'n'ell  ain't  it  reasonable  to  make  the  cooks  take 
out  a  license  before  they  can  slip  the  hot  cakes  into  us 
backbones  of  the  minin'  industry?" 

I  gasped,  staggered,  and  sat  down  by  the  trail  to 
meditate.  Here  was  an  idea!  Startling!  Think  of  all 
the  years  the  purblind  mining  industry  has  struggled 
along  without  licensed  cooks!  How  has  it  endured  at 
all  minus  this  potent  essential  to  its  welfare?  Why,  of 
course  mining  cooks  should  be  licensed.  Crass  stupidity 
alone  has  prevented  this  boon. 

In  its  ultimate  analysis  the  proposition  can  be  sup- 
ported and  proved  to  the  benefit  of  both  parties  con- 
cerned; to  wit,  (a)  the  profession,  and  (b)  the  public 
(with  apology  to  the  F.A.E.S.). 

The  windmills  loom  up  before  me,  and  I  charge 
valiantly  to  attack,  clad  in  archaic  armor  made  of  dis- 
carded tin  cans:  tailings  from  the  cookhouse  of  ante- 
deluvian  individual  initiative. 

Competition  with  other  cooks — that  fly  in  the  oint- 
ment of  cookery — will  cease  to  spur  cooks  on  to  better 
pies.  Hedged  about  with  this  protective  statutory  bar- 
rier, they  can  stand  calm  and  serene  as  the  iron  stove 
before  them.  No  more  need  they  fear  such  caustic  re- 
marks, as  "I  wish  that  long-legged,  slab-sided  cook 
hadn't  quit.  That  bird  sure  wielded  a  wicked  skillet. 
This  guy  is  the  bunk."  No  longer  will  mine  cooks  be 
good,  bad,  or  indifferent.  All  can  and  will  be  indif- 
ferent. 

Knowing  what  cannot  be  cured  must  be  endured,  the 
mine  superintendent  will  have  no  cook  problem — there 
won't  be  any — and  the  time  thus  conserved  for  more 
useful  pursuits  will  enable  him  to  make  two  blades  grow 
where  one  flourished.  Mines  that  declared  but  Irish 
dividends  will  at  once  pour  of  their  profits  into  the 
investing  public  lap. 

When  the  grouch  committee  arrives,  how  easy  it  will 
be.  "Some  mistake,  boys.  He's  a  licensed  mine  cook. 
You  can  all  see  his  license  displayed  in  his  kitch — his 
office.  The  biscuits  are  case  hardened  perfectly.  I 
grant  that  his  hot  cakes  are  a  little  out  of  round,  but 
what  they  lack  in  symmetry  they  make  up  in  toughness. 
The  license  act  in  this  state,  where  he  can  practice 
only,  allows  for  such  equalizing  irregularities.  In  the 
State  of  Politics  or  New  Fangle  it  may  be  different. 
The  oversize  in  the  coffee  is  allowable,  and  he  gets  100 
per  cent  recovery  in  his  hash." 


All  is  settled.  The  cook  remains.  The  boss  gleefully 
takes  his  trusty  pencil  in  hand  to  resume  calculating 
the  profits  resulting  from  the  new  order  of  things. 

Reductio  ad  absurdum.     Q.E.D. 

Don  Quixote  de  la  Mina. 


What  Ails  Alaska? 
The  Editor: 

Sir — While  in  Alaska  I  read  in  your  issue  of  Aug.  12 
the  item  on  page  295  about  the  decreased  population 
of  that  territory.  You  quote  "Officials  in  Washington 
familiar  with  Alaska"  and  recite  the  explanation  now 
being  made  everywhere  by  these  government  bureau- 
crats, and  the  extreme  conservationists,  that  the  ex- 
haustion of  the  bonanza  placers  is  solely  responsible  for 
the  30  per  cent  decrease  in  the  white  population  of 
Alaska  shown  by  the  last  census. 

Then  how  do  they  explain  the  decrease  in  population 
in  those  parts  of  Alaska  where  there  never  was  placer 
mining?  How  do  they  explain  the  empty  buildings  in 
the  abandoned  towns  which  were  once  prosperous  set- 
tlements of  an  energetic  people  attracted  by  the  de- 
posits of  coal  and  metals?  Why  the  desolation  of  com- 
munities right  along  the  coast  with  ocean  transporta- 
tion and  abundant  timber  and  wonderful  resources 
other  than  placer  gold?  The  people  who  left  were  not 
attracted  there  by  placer  mining. 

I  presume  these  "Officials  in  Washington  familiar 
with  Alaska"  are  some  of  the  horde  who  travel  to 
Alaska  at  government  expense  each  spring  with  the 
geese,  only  later,  and  return  even  before  the  birds 
start  south  in  the  fall.  Of  course,  those  men  would  lose 
their  jobs,  or  at  least  their  junketing  trips,  if  the  gov- 
ernment of  Alaska  were  placed  in  the  hands  of  men 
compelled  to  live  in  the  territory  the  year  round.  How- 
ever, if  the  thirty-eight  bureaus  now  governing  Alaska 
from  Washington,  several  thousand  miles  away,  could 
be  merged  into  some  effective  federal  organization  resi- 
dent in  Alaska,  with  authority  to  administer  the 
natural  resources  of  the  territory,  and  a  few  million 
miles  of  government  red  tape  abolished,  the  pioneer 
life  in  Alaska  would  be  more  attractive.  Then,  instead 
of  the  splendid  type  of  energetic  people  leaving  the 
territory,  more  of  that  kind  would  be  attracted  there, 
and  the  population  would  increase. 

Seattle,  Wash.  Maurice  D.  Leehey. 


Room  for  Prospectors  in  Northern  Ontario 

The  Editor: 

Sir— H.  H.  Taft,  in  his  letter  of  Sept.  2,  published 
in  the  discussion  column  of  your  journal,  says:  "The 
prospector  is  practically  gone,  and  it  is  well  that  it 
is  so.  The  grass-root  mines  are  about  all  found  and 
are  being  worked  or  have  been  exhausted."  His 
statements  may  hold  in  a  limited  sense  for  various 
sections  of  the  United  States,  but  they  are  certainly  not 
true  of  Canada,  especially  northern  Ontario. 
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This  much  is  certain:  mines  will  never  be  found  by 
writing  letters  into  your  discussion  column  or  by  the 
present  methods  employed  by  most  mining  companies. 
Just  as  the  oil  companies,  when  drilling  in  a  new  dis- 
trict, are  prepared  to  put  down  say  ten  holes,  figuring 
that  they  can  afford  ten  dry  ones,  but  yet  bearing  in 
mind  if  only  one  produces  oil  it  will  pay  for  the  other 
nine  and  net  a  substantial  profit  besides — so  the  mining 
exploration  companies  must  plan  to  develop  several 
most  promising  prospects  at  about  the  same  time  and 
must  be  prepared  to  secure  more  if  none  makes  good. 

There  is  but  one  way  to  locate  new  mines,  and  that 
only  by  hard  work  in  the  field.  Here  in  northern  On- 
tario, in  the  midst  of  a  most  promising  gold  area,  after 
two  seasons  in  the  "bush,"  I  have  yet  to  meet  a  bona- 
fide  mining  engineer  in  the  field  doing  some  real,  honest 
prospecting.  To  locate  and  develop  a  mine  three  fac- 
tors are  necessary:  the  prospector  to  find  it,  the  tech- 
nical man  to  plan  development  work,  and  capital  to 
finance  the  development.  If  these  three  can  be  com- 
bined in  one  man,  a  holy  trinity  in  mining  as  it  were, 
by  sending  out  into  the  field  a  trained  mining  geologist 
with  the  necessary  finances,  final  success  is  certain. 

There  is  no  question  that  ore  geology  is  going  to 
play  an  important  part  in  finding  new  mineral  deposits. 
Practically  every  prospector  in  Ontario  is  more  or  less 
an  ore  geologist  and  is  using  ore  geology  in  his  work, 
though  of  course  he  does  not  realize  it.  Ask  one  in  the 
field  what  kind  of  country  he  likes  to  prospect  for  min- 
eral (gold),  and  quick  as  a  flash  he  will  answer,  "A 
schisted  country  where  there  is  plenty  of  shearing  and 
which  is  near  some  blow-outs  of  porphyry  or  is  cut 
by  large  porphyry  dikes." 

In  conclusion.  I  might  state  there  is  a  stretch  of 
mineral  country  here  in  Ontario,  extending  eastward 
into  Quebec,  westward  into  Manitoba,  northwestward 
to  the  northwest  territories,  and  north  to  the  Arctic,  in 
which  our  friend,  Mr  Taft,  of  Mexico,  may  find  thou- 
sands of  real,  hard-working  prospectors.  I  may  also  add, 
had  some  of  our  celebrated  court  geologists  spent 
twenty  years  in  this  vast  territory,  doing  the  same 
detailed  geological  work  required  for  the  apex  cases  in 
the  United  States  courts,  the  world,  I  am  sure,  would 
have  been  richer  by  several  new  mining  districts. 

Gowganda,  Ontario  R-  D-  Hoffman. 

Clay  in  Metallurgy  and  Agriculture 

The  Editor: 

Sir— The  Faraday  Society  a  little  while  ago  organ- 
ized  a   symposium   on    the   physico-chemical   character- 
iils.      It   may   stem   a   far  cry   from   soils  to 
metallurgy,  but  such  is  not  the  case.    The  wet  treatment 
H  necessitates  a  knowledge  of  the  characteristics 
lay,   in   the  colloidal   ■       well   as   in   the  non-colloidal 
state;   the  soil   technologist    must    tie   av    tint    with    the 
composition  of  humus  ami  the  re  ulta  ol  the  addition  of 
alkali  to  such  and  similar  material.     In  the  present   in- 
however,  he  has  unconsciously  furnished  a  valu- 
able clue  for  the  guidance  of  the  metallurgist     In  one 
iscusaiOD  it  was  shown  thai   'lay  which  has 
;  alkali  cannot  adsorb  compounds  of  copper 
or  nickel:  the  untreated  material,  however,  is  a  strong 
adsorbent  of  such. 
A  :•  go  i  attempted  to  expla      the  reason 

why  the  residue  from  a  milling  in-cyanid,  plant  invari- 
ably i  proportionally  more  gold  than  did  the 
residue  from  a  milling-in-water  plant,  other  conditions 


being  similar,  by  suggesting  that  the  calcium  ion  of  the 
lime  used  as  a  coagulant  was  adsorbed  by  the  clay  dur- 
ing milling,  conveying,  and  thickening  operations  in  the 
latter  instance,  thus  minimizing  the  danger  of  adsorp- 
tion of  the  gold  or  gold-bearing  ion  at  the  later,  chem- 
ical stage  of  treatment.  I  maintained  also  that  the 
absorption  by  the  clay  of  alkaline  water  inhibited  the 
absorption  later  of  aurocyanide  solution.  Recent  inves- 
tigations reported  by  the  Faraday  Society  seem  to  con- 
firm this  theory,  which  explains,  to  a  certain  extent, 
why  crushing  in  cyanide  solution  usually  necessitates  a 
more  lengthy  treatment  than  that  required  when  the 
ore  is  milled  in  alkaline  water.  Confirmation  was  also 
forthcoming  from  Mexico.  In  one  instance  it  was  found 
desirable,  owing  to  prevalent  conditions,  to  mill  a  silver 
ore  in  alkaline  water,  contrary  to  common  practice. 
After  concentration,  the  pulp  was  dewatered  to  a  high 
density,  then  thinned  with  cyanide  solution  and  treated 
in  the  usual  way  by  agitation  and  filtration.  The  re- 
sults were  highly  satisfactory.  At  a  later  date  the  flow 
sheet  was  changed  so  that  the  ore  first  came  in  contact 
with  cyanide  solution  in  the  mill.  Although  no  altera- 
tion was  made  in  treatment  by  agitation  and  filtration, 
the  residues  showed  an  appreciable  increase  in  silver, 
which  could  not  be  reduced  except  by  extending  consid- 
erably the  time  allowed  for  displacement  and  washing. 
Clay  is  ubiquitous.  To  date  no  attempt  has  been 
made  at  co-operation  by  technologists  in  the  various 
industries  in  which  a  proper  understanding  of  the  sub- 
stance, its  physical  and  chemical  properties,  is  of  the 
utmost  importance.  The  metallurgist  has  much  to 
learn  from  the  soil  technologist;  the  ceramic  engineer 
might  profit  by  the  experiences  of  both.  What  is  needed 
is  a  greater  catholicity  of  interest  among  technical  men 
— less  of  the  groove  spirit.  Much  could  be  achieved  by 
some  scheme  providing  for  the  proper  indexing  and 
abstracting  of  current  technical  literature  in  all  fields, 
but  proposals  in  this  direction  are  ignored;  the  wastage 
involved  by  duplicated  research  continues.  This  is 
regrettable,  for  the  world  of  technical  endeavor  should 
be  the  mining  engineer's  parish.  A.  W.  Allen. 

A  Vote  for  Greenawalt 
The  Editor: 

Sir — Patents  are  the  means  provided  by  civilization 
to  encourage  men  to  think,  and  to  prevent  others  from 
taking  the  results  of  thought  without  recompense.  If 
an  idea  is  worth  using,  it  has  value.  It  is  sometimes 
cheaper,  if  the  inventor  is  poor,  to  claim  he  is  a  fool 
or  a  rogue,  or  that  the  idea  was  known  by  Hammurabi, 
and  then  use  his  device,  process,  or  else.  "Experting" 
mines  and  turning  them  down  often  results  in  indirectly 
obtaining  the  property  for  a  modicum  of  the  first  price: 
similar  tactics  enable  "getting  around"  patents  of  im- 
pecunious inventors,     Why  not'.'     "lis  business! 

Mr.  William  E.  Greenawalt'a  letter  in  the  Sept.  16 
issue  of  Engineering  and  Mining  Journal-Press  is  the 
most  terse  aggregation  of  unquestionable  farts,  pun- 
Kent  epigram,  and  sarcastically  incisive  humor  that  I 
have  seen  in  many  a  day.  He  expresses  more  in  a  few 
lines  than  did  all  the  preceding  verbose  nonsense  and 
aspersion  on  the  subject  matter  which  has  taken  your 
space  for  several  years.  Do  gel  Mr.  GreenawaH  on  your 
staff.  If  he  can  write  as  tersely  and  deducively  on  other 
pertinenl  BUbjectl  you  will  have  a  literary  kohinoor 
thai  does  not  require  polishing  to  emit  scintillations. 

San  Francisc.  Calif.  H.  DeC.  RICHARDS. 
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Mining  Engineers  of  Note 

FREDERICK  HENRY  HATCH 


By  E.  P.  Rathbone 


I  FIRST  met  Hatch  when  he  came  to  Johannesburg 
in  1892.  On  the  advice  of  Mr.  A.  Moreing  he  had 
thrown  up  his  work  on  the  Geological  Survey  of 
Great  Britain  and  had  come  out  to  the  Rand  with  the 
late  W.  Y.  Campbell  to  embark  on  a  mining  career.  The 
moment  was  propitious, 
and  geological  problems 
of  the  greatest  impor- 
tance were  awaiting  so- 
lution on  all  sides.  Join- 
ing the  staff  of  the  South 
African  Trust  &  Finance 
Co.,  then  under  the  able 
direction  of  Mr.  Camp- 
bell, Hatch,  together  with 
J.  A.  Chalmers,  his  col- 
league, was  for  some 
time  kept  busy  in  exam- 
ining the  various  proper- 
ties acquired  or  under 
consideration  by  this 
company.  He  was  then 
asked  to  attempt  the  un- 
raveling of  the  intrica- 
cies of  the  Far  East 
Rand  and  to  see  what 
relation  its  auriferous 
conglomerates  bore  to 
those  of  the  Rand.  In 
those  days  the  Main  Reef 
had  been  traced,  as  such, 
only  from  Johannesburg 
eastward  to  Boksburg, 
where  it  disappears  un- 
der an  outlier  of  the 
Karroo  formation.  Fur- 
ther east  the  auriferous 
reefs  were  being  worked 
by  the  Kleinfontein,  Van 
Ryn,  and  Modderfontein 
companies,  but  they 
again  disappeared  under 

a  cover  of  coal  measures  and  dolomite,  and  speculation 
was  rife  as  to  what  course  they  then  took.  Conglomer- 
ates were  also  being  worked  in  the  Heidelberg  district, 
about  twenty  miles  to  the  south,  but  all  these  outcrops 
were  considered  to  be  independent  of  the  Main  Reef. 
Hatch's  report  showed  conclusively  that  the  Main  Reef 
was  continuous  from  the  Central  Rand  under  the  inter- 
vening patches  of  coal  measures  and  dolomite  to  the 
Far  East  Rand  and  to  the  Heidelberg  district,  the  for- 
mation between  these  last-named  districts  being  that 
of  a  shallow  syncline  concealed  under  a  considerable 
thickness  of  unconformable  dolomite.  His  results  were 
subsequently  published  in  a  geological  map  of  the 
southern  Transvaal  and  were  produced  in  a  paper  read 
before  the  Geological  Society  of  London  in  February, 
1898.  In  1895  Hatch  joined  the  engineering  staff  of 
the  Consolidated  Goldfields  under  John  Hays  Hammond. 
Together  with  Chalmers  he  accompanied  Hammond  to 
Rhodesia  to  report  for  Cecil  Rhodes  on  the  prospects 
of  the  Chartered  Company.    The  Jameson  Raid  and  the 
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Boer  War  then  interrupting  his  work  in  South  Africa, 
Hatch  took  the  opportunity  of  enlarging  his  mining 
experience  in  other  parts  of  the  world.  Thus  he  visited 
the  United  States,  Canada,  and  British  Columbia,  and 
spent  a  year  in  India  reporting  for  the  Indian  Govern- 
ment on  the  gold  re- 
sources of  that  country. 
The  results  of  his  inves- 
tigations in  India  were 
published  in  memoirs  of 
the  Geological  Survey  of 
India.  At  the  close  of 
the  Boer  War  he  re- 
turned to  Johannesburg 
as  consulting  engineer 
to  Messrs.  Lewis  and 
Marks,  and  carried  out 
a  long  series  of  investi- 
gations on  the  Far  East 
Rand  syncline,  the  ex- 
istence of  which  had 
been  postulated  in  his 
previous  work.  He  now 
had  an  opportunity  to 
put  his  theory  to  the 
test.  Under  his  direc- 
tion many  boreholes 
were  put  down  in  the 
country  between  the 
Springs  and  Heidelberg, 
and  the  Main  Reef  was 
cut  at  depths  of  3,414  ft., 
4,299  ft.,  and  5,540  ft., 
respectively.  In  1909 
Hatch  made  an  investi- 
gation of  the  mineral 
wealth  of  Natal  and 
Zululand  for  the  Natal 
Government.  Since  fin- 
ally returning  to  Eng- 
land, he  has  practiced  as 
a  consulting  engineer 
visiting  in  that  capacity,  Siberia,  Canada,  Abyssinia, 
Spain,  France,  and  Italy.  In  1914  he  was  president 
of  the  Institution  of  Mining  and  Metallurgy.  Dur- 
ing the  war  he  was  engaged  in  the  Ministry  of 
Munitions  in  connection  with  the  development  of 
home  iron  ores  for  the  supply  of  iron  and  steel 
for  war  purposes,  for  which  work  he  was  made  an 
Officer  of  the  Order  of  the  British  Empire.  After 
the  war  he  became  Director  of  the  Mineral  Resources 
Development  Branch  of  the  Board  of  Trade  and  a 
member  of  the  committee  appointed  by  Sir  Auck- 
land Geddes  to  report  on  the  non-ferrous  mining  indus- 
u-ies  of  the  United  Kingdom.  At  the  present  time  he  is 
Technical  Adviser  to  the  Mines  Department  on  matters 
relating  to  metalliferous  mining.  He  is  also  a  member 
of  the  governing  body  of  the  Imperial  Mineral  Re- 
sources Bureau,  a  member  of  the  Councils  of  the  Geo- 
logical and  Mineralogical  Societies,  and  a  member  of 
the  Institution  of  Civil  Engineers.  He  is  the  author 
of  numerous  technical  papers. 
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The  Lead  Mining  District  of  Linares  and  La  Carolina 

An  Old  Spanish  Mining  Camp  Worked  Many  Centuries  Ago — 

Activity  Retarded  by  Lack  of  New  Developments — 

Geology  and  Technical  Processes  Described 


By  Etienne  A.  Ritter 


SPAIN  is  one  of  the  few  countries  of  Europe  with 
metal  production  of  importance.  At  the  end  of 
the  nineteenth  century  it  held  the  first  place  in 
the  production  of  lead,  whereas  today  the  United  States 
has  wrested  that  place  from  it.  Spain,  however,  still 
produces  13  per  cent  of  the  world's  yearly  output  of 
this   metal.      Half   of    it    comes    from    the    district    of 
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-  ml  view  of  the  Araceli  mine  and  mill 

Linares  and  La  Carolina,  in  the  Province  of  Jaen. 
Linares  is  situated  160  miles  directly  south  of  Madrid. 
close  to  the  trunk  line  from  Madrid  to  Cordoha.  Sevilla 
and  Cadiz,  to  which  it  :.  connected  by  a  short  railroad. 
Its  nearest  harhor,  also  connected  with  it  by  rail,  is 
Almeria. 

The  mines  of  the  district  were  exploited  early  by  the 
Phoenicians  and  afterwards  by  the  Romans,  as  were 
many  others  in  Spain,  bile  for  a  long  period,  after  the 
barbaric  invasion  of  the  Gothfl  and  during  the  sangui- 
nary wars  with  the  Moors,  the  rted  again 
during  the  latter  part  of  the  sixteenth  century  and  oper- 
ated with  increasing  activity  Dp  to  the  MCOnd  half  of 
nineteenth  century,  when  they  were  .it   the  height 

of  their  prosperity. 


Today  the  district  barely  holds  its  own,  and  with 
increasing  difficulty,  because  too  few  new  mines  are 
being  opened  up  to  take  the  place  of  the  old  ones,  as 
these  are  gradually  worked  out.  The  future  of  the 
district  depends  partly  on  the  results  of  the  development 
of  the  veins  at  greater  depth.  There  seems  to  be  a 
lean  zone  at  a  fairly  uniform  depth,  ranging  between 
1,200  and  1,600  ft.  below  the  surface.  No  deeper  min- 
ing has  been  tried.  The  veins  keep  their  full  sizes 
as  to  lengths  and  widths  to  that  depth,  and  there  are 
some  good  reasons  for  the  belief  that  possibly  a  richer 
horizon  may  be  found  below  the  lean  one. 

Some  important  mine  operators  think  also  that  the 
mineral  belt  extends  towards  the  higher  parts  of  the 
Sierra  Morena,  to  the  west  and  to  the  northwest.  In 
their  opinion,  the  lack  of  good  roads  and  of  a  railroad 
sufficiently  near,  more  than  anything  else,  delays  open- 
ing up  the  extension  of  the  district  in  that  direction. 
The  mines  are  situated  in  a  good  agricultural  country, 
and,  broadly  speaking,  the  labor  is  both  relatively  cheap 
and  efficient.  Electric  power  is  used  in  all  the  up-to-date 
mines.  It  is  thus  possible  to  exploit  at  a  profit  some 
deposits  which  at  other  places  and  under  less  advan- 
tageous conditions  might  not  be  of  economic  value. 

I  owe  much  of  the  information  given  in  this  article 
to  Messrs.  Gilbert  de  Neufville,  director;  Marcel 
Bechard,  manager,  and  J.  Lestable,  mines  superinten- 
dent of  the  La  Cruz  company. 

Veins  Well  Defined 

The  district  of  Linares  and  La  Carolina  is  located 
partly  in  the  granite  and  partly  in  the  Cambrian  and 
the  Silurian  schists,  outside  but  on  the  edge  of  an 
important  batholith  of  granite,  which  forms  the  main 
eastern  part  of  the  Sierra  Morena. 

De  Launay  has  tried  to  show  that  most  of  the  ore 
deposits  were  connected  genetically  with  eruptive 
rocks  brought  near  the  surface  by  the  formation  of 
three  successive  mountain  ranges.  Some  ore  deposits 
can  be  connected  with  tne  creation  of  the  pre-Cambrian 
or  Caledonian  chain,  and  others  with  the  post-Carbonif- 
erous or  Hercynian  chain.  The  greatest  number  of 
ore  deposits,  by  far.  are  genetically  connected  with 
the  great  uplift  which  occurred  at  the  end  of  the 
Cretaceous  and  the  beginning  of  the  Tertiary,  and 
which  formed  all  the  mountains  known  in  geology  under 
the  name  of  Alpine  Ranges,  whether  they  are  the 
Caucasus,  the  Alps,  the  Rocky  Mountains,  or  the  Andes. 
It  seems  that  most  of  the  ore  deposits  of  Spain. 
which  are  located  in  a  broad  east  and  west  belt,  on 
both  sides  of  the  Sierra  Morena,  such  as  the  copper 
deposits  of  RiO  TtotO  and  of  Tharsis.  the  quicksilver 
Its  of  Almaden.  and  the  lead  deposits  of  Penar- 
roya  and  of  Linares  and  I. a  Carolina,  are  connected 
with  the  Hercynian  mountain  uplift  of  late  and  post- 
Carboniferous  age. 

In  the  district  of  Linares  proper,  the  veins  are  well- 
defined  fissures  in  granite,  with  a  gangue  composed 
almost  exclusively  of  calcite.     At  La  Carolina  the  veins 
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are  formed  by  a  network  of  fissures,  with  a  main  ore 
as  the  leader,  in  black  schists.  They  are  filled  by  a 
quartz  gangue.  The  schists  are  very  fissile  and  not 
much  indurated.  They  contain  a  large  amount  of  car- 
bonaceous material,  which  has  precipitated  the  lead 
sulphides  from  the  hot  ascending  waters. 

The  number  of  the  producing  veins  is  upwards  of 
fifty,  according  to  L.  Mallada.1  Some  of  them  are  re- 
markably persistent  in  length.  Their  lengths  vary  from 
two  to  seven  and  one-half  miles.  For  instance,  the 
vein  known  as  Socon-o-San  Jose-Coto  La  Luz  y  Encar- 
nacion  is  proven  for  a  distance  of  30,000  ft.  along  its 
strike,  and  the  San  Miguel  y  Carmen  vein  for  a  distance 
of  36,000  ft.  Many  others  are  as  long  and  possibly 
longer. 

Different  Periods  of  Fissuring  Indicated 

The  veins  are  distributed  somewhat  like  the  ribs  nf 
a  fan.  The  center  of  this  fan  would  be  placed  at  a 
point  25  miles  east  of  the  district.  The  strike  of  the 
important  La  Cruz  y  Pozo  Ancho  vein  is  north  68  cleg. 
36  min.  east.  The  veins  located  further  south  than  this 
diverge  even  more  towrard  the  north,  from  the  direction 
east -west.  On  the  contrary,  toward  the  north  end  of  the 
district,  the  veins  not  only  are  directed  east-west,  but 
reach  even  a  direction  east  14  deg.  south. 

According  to  Mallada,  it  is  possible  to  recognize  four 
different  periods  of  fissuring,  the  veins  of  the  oldest 
period  being  east-west  and  being  located  near  the  center 
of  the  district. 

Then  came  the  veins  with  a  west-northwest  direction, 
followed  by  others  running  east-northeast,  and  finally  a 
last  set  running  almost  north  and  south.  Only  the  veins 
of  the  first  three  periods  have  an  economic  importance 
and  the  main  orebodies  have  been  found  at  the  points  of 
intersection  of  the  two  systems  of  veins. 

At  Linares,  the  width  of  the  veins  along  their  strike 
varies  from  1  to  24  fc.  between  walls,  but  the  places 
where  the  width  decreases  to  less  than  3  ft.  are  rare. 
A  gouge  seam  of  talc  is  found  occasionally  along  the 
foot  wall,  but  is  rare.  The  hanging  wall  is  not  so  well 
marked  as  the  foot  wall  arid  it  is  often  quite  rough ; 
horses  of  country  rock  and  numerous  broken  pieces  of 
country  rock  forming  a  sort  of  breccia  in  the  midst  cf 
the  vein  are  not  scarce.  The  gangue  is  exclusively 
of  calcite,  often  compact,  in  solid  masses,  and  with 
only  occasionally  some  quartz  and  some  talc  heavily 
colored  by  iron  salts.  The  calcite  itself  is  often  colored 
by  brown  and  black  iron  and  manganese  salts  around 
the  masses  of  galena,  even  in  the  lowest  levels. 

Evidences  of  "Gossans" 
Resting  directly  upon  the  granite,  and  forming  the 
top  of  the  Meseta  of  Linares,  are  sedimentary  beds  of 
Triassic  sandstones  and  quartzites,  24  to  30  ft.  thick. 
The  vein  fractures  can  be  seen  to  continue  through 
them,  along  the  outcrop.  I  am  inclined  to  think  that 
this  extension  near  the  surface  of  the  vein  fissure 
through  the  Triassic  sandstones  is  the  result  of  a  move- 
ment and  of  a  fracturing  later  than  the  main  period 
of  vein  formation  of  the  district.  There  are  no  marked 
indications  of  "iron  hats"  and  other  signs  characteristic 
of  important  vein  outcrops,  where  this  fissuring  shows 
in  the  Triassic  sandstones,  while,  at  other  places  not 
far  away,  these  same  sandstones  are  so  rich  in  iron 
as  to  constitute  almost  small  iron-ore  deposits.  I  be- 
lieve these  to  be  the  result  of  the  local  erosion,  during 

>L.  Mallada,  Memorias  de  la  Comision  del  mapa  geologico  de 
Espana  ;  Vol.  I,  page  163,  A.D.  1895. 


the  Trias,  of  the  true  "iron  hats,"  at  the  outcrops  of 
the  veins,  and  their  deposition  not  far  away,  on  the 
sandy  beach  of  the  Triassic  sea.  The  true  interpreta- 
tion of  these  facts  is  important,  as  it  would  thus  fix 
the  age  of  the  primary  deposition  of  the  ore  found  in 
the  district  of  Linares  and  La  Carolina  as  later  than 
the  Silurian  and  older  than  the  Trias. 
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A  view  of  the  "Rumbo" 

In  plan,  many  veins  show  in  places  the  structure  of 
a  fishbone,  the  main  vein  being  joined  by  others,  which 
meet  it  at  an  angle  of  25  to  30  deg.  The  point  of 
junction  is  always  a  point  of  enrichment.  As  a  rule, 
the  side  vein  is  about  one-half  to  a  third  as  wide  as 
the  main  one.  It  thins  out  and  disappears  at  distances 
varying  from  150  to  200  ft.  from  the  point  of  junction. 

Silver-Lead  Ores  Predominate 

The  ore  is  of  pure  galena,  in  large  crystals,  carry- 
ing from  3  to  10  oz.  of  silver  per  ton  of  lead.  Blende, 
chalcopyrite  or  pyrite  are  rare.  Near  the  surface, 
in  the  upper  levels,  are  phosphates  or  vanadates  of 
lead  and  rarely  copper  carbonates.  The  galena  occurs 
in  masses  more  or  less  elliptic  in  form,  measuring  from 
3  to  5  ft.  in  diameter,  in  the  direction  of  their  elonga- 
tion and  connected  together  by  regular  seams  a  few 
inches  in  thickness.  The  galena  is  often  distributed 
in  two  or  more  parallel  layers  through  the  gangue  fill- 
ing. Whether  there  is  one  or  several  seams,  these  are 
indifferently  located  near  the  foot  wall,  near  the  hanging 
wall  or  in  the  middle  of  the  vein.  The  total  width  of  the 
galena  in  the  vein  varies  from  a  few  inches  to  a  maxi- 
mum of  six  feet  in  the  richest  parts. 

The  vein  contains  numerous  channels  of  former 
underground  water  circulation,  connected  together   oy 
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a  series  of  cavities  of  a  size  from  a  few  square  inches 
to  several  square  feet  in  cross-section,  but  more  or  less 
elliptical  in  form.  They  are  lined  up  by  rhombohedrons 
of  calcite,  covered  by  iron  pyrites.  It  seems  that  the 
base  level  of  this  part  of  the  district  was  formerly  much 
lower  than  it  is  at  present  and  that  these  channels,  now 
800  to  1,000  ft.  lower  than  the  lowest  point  of  the 
present  valley,  were  feeding  some  surface  springs  at 
a  former  time. 

The  Meseta  of  Linares  borders  the  valley  of  the 
Guadalimar,  a  tributary  of  the  Guadalquivir.  It  is  a 
tableland  crowned  by  sandstones  and  quartzites  of  Tri- 
assic  age,  covering  a  mass  of  granite,  flanked  by  Cam- 
brian and  Silurian  schists.  It  is  elevated  only  from 
two  to  three  hundred  feet  above  the  main  valley  to  the 
south.  A  series  of  low  and  broad  ridges  connects  this 
mesa  with  the  northern  part  of  the  mineral  belt,  where 
the  district  of  La  Carolina  dominates.  This  northern 
part  of  the  district  is  characterized  by  the  important 
foothills  of  the  Sierra  Morena.  These  have  been  carved 
by  the  erosion  into  a  series  of  parallel  mountain  ranges, 
rising  to  elevations  of  1,000  to  1,500  ft.  above  the  bot- 
tom of  the  valleys  between  them. 

Although  the  two  districts  of  Linares  and  of  La  Caro- 
lina pass  gradually  into  one  another  and  are  parts  of 
the  same  broad  mineral  belt,  and  although  the  veins 
were  formed  at  the  same  time  and  by  the  same  agencies, 
the  differences  in  the  history  of  the  two  neighboring 
districts,  since  the  period  of  ore  deposition,  as  well  as 
the  great  difference  in  the  country  rocks  through  which 
the  Assuring  took  place  and  in  the  midst  of  which  the 
mineralizing  waters  deposited  their  hurden,  has  given 
two  sets  of  widely  different  results. 

Variable  Dip  of  La  Carolina  Veins 

The  veins  in  the  district  of  La  Carolina  dip  often  at 
a  fairly  flat  angle.  Their  dips  vary  mostly  between 
70  deg.  and  45  deg.,  while  at  Linares  the  dips  of  the 
veins  vary  only  between  the  vertical  and  60  deg.  The 
veins  in  the  Cambrian  black  schists  are  also  very  per- 
sistent  in  their  strike,  having  been  followed  for  dis- 
tances similar  to  those  indicated  for  the  veins  near 
Linares.  Among  them  are  the  veins  known  as  Los 
Guindos,  Sinapiamo  Castillo-La  Rosa,  and  La  Reforma- 
Santa  Paula-La  Carolina,  fnr  instance,  which  have  been 
traced  for  more  than  30,000  ft.  along  their  respective 
outcrops.  The  splitting  of  the  veins  by  horses  of  coun- 
try rock  is  more  common.  At  times  the  veins  send 
into  the  country  rock  regular  seams,  like  the  apophyses 
of  an  eruptive  nick.  These  end  sometimes  in  mushroorr.- 
like  deposits,  along  horizontal  planes.  The  ore  of  higher 
grade  rarely  bulges  into  elliptic  masses,  as  at  Linares, 
but  keeps  mure  like  a  persistent  seam,  Beveral  inches 
to  a  fool  OT  more  thick.  The  gangue  is  a  quartz  gangue 
in  parallel  layers.     The  vein  shows  less  Bigna  of  an 

ire  and  more  those  at  a  sheared  zone.    The  gouge 
-earn  along  the  foot  wall  is  more  frequent  and  better  de- 
fined, and  the  vein  often  ahowa  signs  of  later  movements. 
The    galena    is    usually    in    smaller   crystals    and    it    is 
arv    to    note    the   almo   '  III  e    of    any 

mineral   other  than  the  quartz  and  the   galena.      I   be- 
that    here  the  veins  show   the  original   primary 
tion,  from  ascending  hot   «  rule, 

while  the  bulk  of  the  ore  mined  at    Linares   ha 
redeposited  in  its  present  place  and  reconcentrated  by 
nding  vadose  waters. 
The   veins    in    the   Cambrian   and    the    Silurian    blacK 
•    I. a  Carolina  ha  |  .  high 


a  production  of  lead  as  those  of  Linares.  The  propor- 
tion of  the  silver  to  the  lead  is  about  double  in  the 
veins  in  the  black  schists  to  what  it  is  in  the  veins  in 
the  granite.  There  was  perhaps  a  much  greater  precipi- 
tation of  the  silver  in  the  primai-y  ore,  due  to  the  large 
amount  of  carbonaceous  matter  in  the  black  schist.-. 
In  both  cases,  some  oreshoots  have  been  large,  rich,  and 
remarkably  persistent  in  length.  The  differences  in  the 
gangue,  quartz  in  one  case  and  calcific  in  the  other, 
coincide  exactly  with  the  differences  in  the  country  rock, 
as  black  carbonaceous  schists  in  one  case  and  granite 
in  the  other. 

Hydro-Electric  Installations  Furnish  Power 

The  power  used  is  electric  current  furnished  by  the 
Mengemor  company  from  several  hydraulic  power 
plants  built  on  the  river  Guadalquivir  and  its  tributa- 
ries. The  largest  now  in  operation  is  located  at  Mengi- 
bar  and  another,  even  larger,  is  being  built  at  El  Carpio. 
near  Cordoba.  Many  of  these  plants  are  of  several 
thousand  horsepower  capacity. 

These  power  plants  are  connected  and  send  the  elec- 
tric power  to  the  mines  of  Linares  and  of  La  Carolina 
over  a  line  at  23,000  v.  They  are  also  connected  with 
another  line,  100  miles  long,  carrying  75,000  v.,  belong- 
ing to  the  Penarroya  company,  and  which  has  its  power 
plant  at  Belmez.  The  electric  power  is  generated  there 
by  a  steam  plant,  burning  the  coal  from  the  coal  mines 
near  by.  At  La  Carolina,  a  substation  steps  down  the 
current  from  75,000  to  23,000  v.,  for  its  distribution 
in  the  mining  district.  During  the  winter,  there  is  an 
excess  of  power  from  the  hydro-electric  plants,  and  these 
send  some  electricity  to  Belmez,  for  use  in  the  coal 
mines.  During  the  summer,  the  rivers  are  very  low 
in  this  dry  part  of  Spain,  and  the  steam  plant  sends 
enough  power  to  make  up  what  the  hydro-electric  plants 
are  unable  to  furnish. 

Some  mining  companies,  like  the  La  Cruz  company, 
for  instance,  have  their  own  power  plants.  This  company 
has  a  hydro-electric  plant  of  1,500  hp.  at  El  Arquillo,  on 
the  Guadalimar.  The  hydro-electric  plant  is  duplicated 
by  a  steam  one,  erected  alongside  of  it,  and  of  the  same 
capacity,  which  replaces  it  in  part  during  the  late  spring 
and  the  early  fall  and  can  replace  it  altogether,  if  need 
be,  in  the  middle  of  the  summer.  The  Province  of  Jaen 
is  celebrated  for  its  immense  plantations  of  olive  ' 
Close  to  the  power  plant,  a  factory  extracts  their  oil 
from  thousands  of  tons  of  olive  stones.  The  wooden 
residue,  left  after  this  operation,  is  burnt  instead  of 
coal  in  the  boilers  of  that  steam  plant. 

GBOl  m>  I  >>  CASION  \i  i  -i    III wi 

The  veins  are  exploited  in  much  the  same  way  and 
by  the  same  methods,  throughout  the  district,  ei 
that  although  the  ground  holds  well  in  the  granite,  and 
requires  little  timbering,  it  is  heavy  in  the  schists  and 
the  problem  of  keeping  the  drifts  and  crosscuts  open  is 
a   serious   and   expensive  one.    requiring  a   great    deal   of 

t  [mbering. 

The  timber  u^vt\  is  made  of  round  loyrs.  jot  of  sawed 
lumber.  It  comes  from  the  higher  parts  of  the  Siena 
Morena.  In  the  stopes,  ladders,  made  of  iron  bars  and 
iron  chains,  and  carried  from  place  to  place,  are  mo-t 
common. 

The  stopes  are  either  overhand  or  underhand  stopes, 
and  both  kinds  are  used  in  about  equal  numbers.  Their 
location  depends  on  the  sue  of  the  pay-Streak  at  the 
top  and  tlie  bottom  of  the  drifts  driven  on  the  vein   at 
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the  various  levels,  and  whether  it  is  more  convenient  to 
follow  the  ore  up  or  down  at  a  given  place. 

The  ore  blasted  in  the  stopes  is  raked  by  a  sort  of 
large  hoe,  called  legon,  which  is  used  to  fill  baskets  with 
two  handles,  made  either  of  rope  or  of  sheet  iron.  These 
baskets,  called  espuertas,  contain  about  50  lb.,  or  from 
a  third  to  half  a  cubic  foot  of  broken  ore.  The  miner 
carries  it  a  short  distance  to  the  ore  chutes,  where  he 
dumps  it,  and  from  where  the  ore  is  run  into  ore  cars 


in  much  the  same  way  and  air  drills  are  used  almost 
everywhere.  In  driving  the  drifts,  eighteen  holes  are 
drilled  perpendicularly  to  the  face  of  the  drift,  in  six 
rows  of  three  holes  each.  The  upper  holes  are  2  ft. 
deep.  The  lower  ones  are  4  ft.  deep.  The  holes  are 
driven  deeper  at  each  row  from  top  to  bottom  between 
these  depths. 

The  force  of  blasting  is  exerted  in  a  plane  perpen- 
dicular to  the  direction  of  the  drill  holes  and  the  result 


The  Ore  hoisted  from  the  Mine  is  washed  with  water 
over  a  Screen  of  40  mm. ^openings 


WasteRock.27,810  Kg 
with  only  tracescf  Lead 


Pieces  of  Galena,  from  the 
size  of  a  nut  to  the  size 
of  a  fist,  called'Granaza] 
bent  to  the  Ore  Beds  of 
the  Smelter 


Middlings  made  oflorr  grade 
ore  and  all pieces  oyer  40mm. 


77?.'  undersize  goes  directly 
to  ihe  hand  jigs 


*.\5"  Blake  Crushet 


'Granaza"  pieces  of  pure 
Galena  of  a  size  between 
Z  and  40mm. in  diameter 
3,045 Kq.assau,ing  78  per 
cent  of  Lead  ana  contain- 
ing 2,375  Kg. of  Lead,  sent 
to  "the  Ore  Beds  of  the  Smelter 


The  oversize  Is 
returned  to  ihe  rolls 


Waste  Rock,  34,000  Kg,con 

taining  2.10  per  cent 

Lead  or  716  Kg.  to  be 

sent  to  the  Waste  Pile 


Waste 
Rock 


Hand  Jigs 


kernel indo"  or  Galena  in  pieces 
of  less  than  Z  mm,4,0l Z  Kg. 
assaying  78  percent  Lead 
or3,l3z  Kg  of  Lead  sent  to 
the  Ore  Beds  of  the  Smelter 


A  Trommel  of  Zmmltfsz) 
opening 


The  oversize  is  returned 
to  the  hand  jigs 


Second  Rumbo  |  Returned  to     Third  Rumbo  | 
— I be  re- treated 


"Gandiqas,"  cr  High  Grade  Ore,  as  fine  mud,  contain- 
ing 682  Kg.  assaying  50  per  cent  Lead  or  341  Kg.  of 
Lead  sent  to  the  Ore  Beds  of  the  Smelter. 


Poor  Sands  containing 

2,740  Kilos,  assaying 

1.90  per  cent  Lead  or 

^SKgofLead 


IF 


Treating  10,960  Kilos  of  fines,as- 
saying  1.90  per  cent  of  Lead. The 
Waste  from  this  Rumbo  Assays 
less  than  0.50  percent  Lead. The 
High  Grade  Ore  recovered  goes  to 
the  Ore  Beds  of  the  Smelter 


Floiv  sheet  of  treatment  of  ore  and  concentrates. 


at  the  level  below,  trammed  to  the  shaft  and  hoisted 
to  the  surface.  The  ore  from  the  underhand,  as  well  as 
the  ore  from  the  overhand,  stopes  is  sent  by  ore  chutes 
to  the  level  below. 

With  the  veins  in  the  granite,  the  empty  and  barely 
timbered  stopes  are  left  standing,  and  have  been  stand- 
ing thus  for  a  long  time.  But  in  the  veins  in  the 
Cambrian  schists,  it  is  difficult  to  open  up  much  ground 
ahead  of  stoping.  The  stopes  are  closely  filled  in  by 
waste  from  the  crosscuts  and  the  other  workings.  The 
drifts  are  heavily  timbered  and  the  continuous  retim- 
bering  necessary  to  maintain  them  in  good  condition 
keeps  a  gang  of  timbermen  always  busy. 

The  dynamite  used  contains  either  50  or  75  per  cent 
nitroglycerin.     The  drifts  and  the  crosscuts  are  driven 


of  blasting  leaves  a  very  straight,  even  face,  3  J  ft. 
beyond  the  preceding  breast  of  the  drift.  The  size  of 
the  drifts  and  of  the  crosscuts  is  4x7i  ft. 

The  drill  most  in  use  is  the  Ingersoll-Rand  Jack- 
hamer,  weighing  36  lb.  Another  in  use  is  from  Flott- 
mann's,  a  German  firm.  These  machines  were  replaced 
by  American  drills  during  the  war  and  have  failed  to 
recover  their  old  favor  since  then.  The  drills  have  a 
single  bit,  similar  to  that  of  the  hand  drills,  or  a 
double  bit.  The  cross-bit  is  not  used  as  a  rule.  Air- 
drill  sharpeners  are  used,  and  I  have  seen  a  number 
of  Imperial-Duplex,  Ingersoll-Rand  air  compressors. 

The  amount  of  water  in  the  veins  is  not  large.  At 
several  mines,  both  at  Linares  and  at  La  Carolina,  the 
amount  of  water  raised  amounts  barely  to  the  quantity 
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The  Araceli  mine  and  concentration  mill  with  pack 
train  carrying  concentrate  to  the  smelter 

needed  for  the  milling  operations.  The  drainage  of  a 
vein,  for  a  distance  of  12,000  ft.  along  its  strike,  and  to 
a  depth  of  1,200  ft.,  giving  180  gal.  of  water  per  minute, 
represents  a  fair  average  of  the  amount  of  water 
encountered  in  the  veins  of  this  district. 

Several  mines  at  the  northern  end  of  the  district 
carry  their  ore  from  the  mine  to  the  nearest  railroad 
station  of  La  Carolina,  with  some  important  tramways 
of  the  Bleichert,  or  Polig,  type.  The  Los  Guindos  mine 
has  a  tram  four  miles  long  and  the  Centenillo  mine  has 
another  eight  miles  long. 

Concentration  of  the  Ores  at  the  Surface 

All  the  ore  broken  in  the  stopes  is  first  brought  out 
to  the  surface,  to  be  ported  there  on  sorting  tables. 
The  i'  the  detail  of  the  work  done.    The 

hand-jigs,  the  jaw-breaker  of  the  Blake  type,  the  sets 
of  rolls  and  the  trommels  are  of  the  same  types  as  those 
used  in  the  United  St) 

An  interesting  local  apparatus  is  called  the  rumbo. 
In  a  way,   it    acts   Bomewhs  t   of  crude   Dorr 

thickener,  but  is  a  well-known  local  development  of  the 
district  of  Linares.  It  is  formed  by  a  tank  12  ft.  in 
diameter  and  2  to  3  ft.  deep.  The  pulp  is  poured  in 
at  the  center  and  the  water  [s  raked  out  at  the  rim  of 
the  tank,  by  four  surface  paddles,  rotating  slowly,  and 
with  canvas  attached  to  them.  The  rum&O  is  filled, 
stopped  and  emptied  in  about  5J  hours.  The  product 
obtained  is  divided  into  three  concentric  layers.  The 
high-^rade  ore,  nearly  pure  galena,  collects  near  the 

center  of  the  cone  thus  formed  and  the  poorest  pari 
uear  the  out 


The  pulp,  when  poured  in,  is  about  two  parts  of  water 
to  one  part  of  sand.  When  shoveled  out,  the  sand  con- 
tains only  from  10  to  20  per  cent  water.  The  rumho 
is  emptied  by  shoveling,  and  the  workers  know  exactly 
by  experience  what  to  shovel  out  as  high-grade  ore, 
which  is  sent  directly  to  the  smelter;  what  to  take  as 
middlings  to  be  re-treated,  and  what  to  shovel  away  as 
tailings.  At  present,  the  tailings,  sent  to  the  tailings 
pond,  contain  considerably  less  than  1  per  cent  lead. 
A  rumbo  treats  from  thirteen  to  fourteen  tons  of  pulp 
in  an  eight-hour  shift. 

The  concentrating  plant  is  working  only  during  the 
day  shift  of  eight  hours.  The  mines  work  two  shifts 
and,  of  course,  the  smelter  runs  continuously.  The 
mines  and  the  concentrating  plants  do  not  work  on 
Sundays  or  on  feast  days. 

The  product  of  the  concentrating  plants  is  sent  to  the 
smelters.  The  Los  Guindos  company  is  building  a  lead 
smelter  at  Malaga  to  treat  its  own  ores.  Some  other 
companies  ship  to  plants  outside  of  the  district,  but 
the  bulk  of  the  ore  is  treated  on  the  spot,  in  two 
smelters  of  a  daily  capacity  of  sixty  tons  of  lead  each. 

One  is  the  La  Tortilla  smelter,  which  makes  bars  of 
lead  bullion,  lead  pipes  and  lead  sheets.  The  other  is 
the  smelter  of  the  La  Cruz  company,  which  also  makes 
bars  of  lead  bullion,  and  besides,  minium,  litharge,  and 
small  lead  shot  of  all  sizes  for  shot  guns. 


Slag  Disposal  at  Anaconda 

In  a  recent  issue  of  the  Anaconda  publication,  The 
Anode,  the  method  of  disposing  of  the  slag  fi"om  the 
reverberatory  furnaces  is  described.  All  of  this  slag  is 
granulated  with  water,  the  largest  slag  particles  being 
about  J  in.  in  diameter.  The  slope  of  the  main  slag 
launders  is  I  in.  per  foot,  this  being  the  minimum  grade 
on  which  the  slag  will  flow  with  the  amount  of  water 
available.  The  launders  are  lined  with  cast-iron  liners 
part  way,  and  then  with  cast-slag  liners  the  remaining 
distance.  At  the  end  of  the  discharge  launders  are 
placed  two  pits,  approximately  90  ft.  long  and  40  ft. 
wide.  While  one  pit  is  filling  with  slag,  the  other  is 
draining  and  being  excavated. 

Two  tracks  parallel  the  pits;  one  is  for  the  crane  that 
does  the  excavating  and  the  other  for  the  train  that 
takes  the  slag  to  the  dump.  These  tracks  are  about  10 
ft.  above  the  top  of  the  pits.  Loading  is  done  by  a 
thirty-ton  electrically  driven  locomotive  crane  with  a 
3-cu.yd.  clamshell,  handling  a  load  of  three  and  one-half 
tons  every  thirty  seconds.  The  train  consists  of  a  forty- 
five-ton  electrically  driven  motor  operating  from  a  third 
rail  inside  of  the  track,  hauling  four  20-cu.yd.  side-dump 
cars,  each  with  a  capacity  of  twenty-five  tons  of  slag. 
One  trip  is  made  every  fifteen  minutes,  and  the  daily 
capacity  is  4,500  tons. 

A  Jordan  spreader  with  a  side-arm  reach  of  15  ft.  is 
used  to  spread  the  Blag  away  from  the  track  as  it  accu- 
mulates after  dumping.  The  plow  arms  are  Operated 
by  air,  furnished  by  the  locomotive  that  pushes  the 
plow.  Four  trips  with  the  plow  are  necessary  to  level 
the  slag  after  each  dumping. 

When  the  slag  has  reached  a  point  about  equal  to  the 
reach  of  the  spreader,  the  track  is  moved  by  hand,  the 
new  level  being  somewhat  above  the  old  each  time,  to 
increase  the  capacity  of  the  dump.  The  present  slag 
dump  is  filling  up  on  top  of  the  old  slag  which  was  run 
.ut  and  sluiced  away  by  gravity  prior  to  1916.  The  fill 
at  the  present  time  is  100  ft.  deep  at  the  deepest  spot. 
There  is  capacity  for  some  years  to  come. 
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Experiments  in  Electrical  Prospecting — II* 

Results  of  Surveys  at  a  Number  of  Important  Canadian  Mines 

— Value    of    the    Method    Is    Principally    in    the    Preliminary 

Determination  of  Advantageous  Locations  for  Diamond  Drilling 

By  Sherwin  F.  Kelly 


FROM  Kirkland  Lake  I  went  to  Cobalt,  and  there 
traced  a  few  profiles  on  the  properties  of  the  Conia- 
gas  and  Nipissing  mines.  The  mineralization  is  a 
vein  filling  of  smaltite,  native  silver,  and  calcite  in 
fractures  in  the  Cobalt  series  of  sediments,  the  Nipissing 
diabase  sill,  and  the  Keewatin  complex.  The  veins  are 
seldom  over  an  inch  or  two  thick  and  are  sometimes 
almost  paper  thin. 
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Fig  9 — Profiles  of  the  Coniagas  mine 

The  Cobalt  series  of  sediments,  mainly  conglomerates, 
because  of  its  greater  liability  to  fracture,  has  been  pro- 
ductive of  nearly  80  per  cent  of  the  ore  produced  in 
its  area,  and  it  was  on  the  veins  in  this  formation  that 
these  experiments  were  made. 

The  profiles  drawn  at  the  Coniagas  mine  (Fig.  9) 
were  made  under  difficulties,  because  this  region  is  thor- 
oughly exploited,  with  the  result  that  there  are  piles 
of  scrap  iron,  buried  pipes,  and  buildings  to  interfere 
with  the  normal  electrical  field.  Moreover,  the  mines 
have  been  stoped  practically  to  the  surface,  leaving  little 
mineralization  to  generate  electric  currents. 

Profile  No.  1  gives  strong  indications  of  the  presence 
of  the  vein  between  points  4  and  5.  Profile  No.  2  is 
all  right  so  far  as  the  vein  just  past  point  No.  3  is  con- 
cerned, but  is  less  satisfactory  where  crossing  the  veins 
near  points  8  and  9.  It  should  be  remarked  that  the 
vein  underlying  the  region  between  points  9  and  10  has 
been  faulted  over  15  ft.,  having  been  a  part  of  the  one 


at  point  8.  This  latter  is  under  6  ft.  of  overburden  and 
extends  only  15  ft.  down,  below  which  point  it  is  stoped 
out.  Therefore  these  two  points  do  not  represent  ad- 
vantageous conditions.  Profile  No.  3  was  run  across 
the  same  two  veins,  but  40  ft.  to  the  east,  and  is  a 
clear  illustration  of  the  effect  of  a  cast-iron  air  line  at 
one  end  and  a  pile  of  scrap  iron  at  the  other  end  of  the 
profile,  but  not  of  vein  action. 

The  profiles  drawn  on  some  of  the  Nipissing  veins  are 
far  more  conclusive  and  were  made  under  more  normal 
conditions  (Fig.  10).  Profile  No.  1  is  rather  difficult 
of  interpretation,  as  it  crossed  a  rather  complicated 
network  of  veins,  which  were  more  or  less  concentrated 
between  points  5  and  7.  The  profile  was  drawn  at  an 
angle  to  96  vein,  not  far  from  where  the  latter  had  been 
trenched. 

This  rather  confusing  jumble  of  veins  led  me  to  carry 
my  apparatus  down  into  the  shallow  valley  to  the  east, 
which  ran  nearly  at  right  angles  to  the  trend  of  the 
mineralized  fractures  which  crossed  it.  This  profile 
clearly  indicates  the  effect  of  even  these  paper-thin 
veins.  Fortunately,  I  was  able  to  locate  the  veins,  as 
the  overburden  had  been  sluiced  off  in  prospecting, 
leaving  the  bedrock  exposed,  except  for  a  width  of  10 
ft.  or  so  and  a  depth  of  2  or  3  ft.  in  the  little  gully.  The 
fractures  were  thus  easily  traced  from  one  side  to  the 
other,  and  although  very  narrow,  the  mineralized  ones 
were  fairly  evident.  They  have  been  indicated  on  the 
profile.  I  did  not  see  a  vein  lying  between  points  2 
and  3,  but  no  doubt  whatever  exists  in  my  mind  that 
one  is  there,  probably  covered  by  remnants  of  the  over- 
burden. An  interesting  point  of  this  profile  is  the 
manner  in  which  the  three  veins  at  points  11  to  13 
nearly  mask  the  action  of  their  neighbor  close  to  point 
10.  Because  of  the  narrowness  of  these  veins,  the 
distance  between  electrodes  was  extremely  short  (5  to 
10  ft.). 
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The  results  of  the  experimentation  described  warrant, 
I  believe,  the  conclusion  that  it  is  entirely  possible 
that  electrical  prospecting  could  be  applied  with  advan- 
tage to  the  search  for  silver-cobalt  veins  of  this  type, 
where  they  are  not  masked  by  more  than  3  or  4  ft. 
of  overburden,  and  deeper  if  they  are  wider  than  the 
ones  in  the  Cobalt  region.  Considerable  expense  in 
sluicing  might  thus  be  avoided. 

The  profiles  obtained  from  measurements  in  the  prox- 
imity of  the  native  copper  deposits,  both  amygdaloid 
and  conglomerate,  of  the  Calumet  &  Hecla  properties 
on  the  Keweenaw  peninsula,  indicate  that  the  mineral- 
ization, as  found  here,  is  not  sufficiently  continuous  to 
produce  an  electrical  current.  This  statement  applies 
even  to  the  "Mass  Fissure  Vein,"  which  consists  of 
native  copper  filling  a  narrow  fissure  a  few  inches 
across.  None  of  the  profiles  (Fig.  11)  presents  a 
sufficiently  characteristic  peak  distinct  from  the  re- 
mainder to  make  possible  the  definite  location  of  a 
vein   bv  this  means. 


*-*-s  -Lquipotcntial  Curves 

x    -Contacts 
I-6—  -Lines  of  profiles 

-Appro*  strike  Of  vein 

(Isle  Royale) 
Pi  Not  at pr  12  same  as pt  Nov 
pr  6  pr  11  pr  6  were  along 


Fig,  12 — Equipotential  curves  at  Calumet  &  Hecla. 


Following  this  failure,  the  officials  of  the  company 
requested  me  to  make  a  trial  of  Professor  Schlum- 
berger's  first  method,  and  they  very  kindly  furnished 
me  with  the  necessary  apparatus,  consisting  of  a  set 
of  storage  batteries,  2,000  ft.  of  insulated  cable, 
•  hes,  an  ammeter,  two  dozen  metallic  pegs  about  2  ft. 
long,  and  some  bare  copper  wire,  and  two  assistants. 

It  was  extremely  difficult  to  find  a  region  in  which  the     profile  No.  9. 


nected  with  a  peg  driven  at  the  center.  Thus  the 
accidental  breaking  of  a  strand  did  not  cut  more  than 
one  or  two  pegs  out  of  the  circuit. 

Fifteen  hundred  feet  to  the  southeast — that  is,  at 
right  angles  to  the  strike — another  similar  contact  was 
made,  and  the  two  contacts  were  connected  by  insulated 
cable  to  the  two  poles  of  a  100-v.  storage  battery.  A 
double-throw,  double-pole  knife  switch  was  connected  so 
as  to  serve  as  a  reversing  switch ;  and  finally  an  am- 
meter was  connected  in  the  circuit. 

An  equipotential  curve  of  about  25-ft.  radius  was 
traced  about  the  contact  near  the  vein  (Fig.  12),  lying 
wholly  within  the  hanging-wall  trap,  and  presents  a 
nearly  circular  form.  A  larger  curve  outside  of  this 
one,  of  sufficient  radius  to  intersect  the  vein,  presents 
a  marked  flattening  along  its  southeast  boundary  where 
it  crosses  the  lode.  A  second  curve,  20  ft.  outside  of 
this,  is  bent  decidedly  outward  as  it  crosses  the  vein, 
so  that  the  distance  between  the  two  along  the  lode  is 
greater  than  at  the  opposite  side,  except  toward  the 
southwest,  where  the  outer  curve  pinches  inward  some- 
what, possibly  owing  to  surface  irregularities  or  to 
the  fact  that  ore  may  have  been  stoped  out  at  this 
point,  decreasing  the  conductivity  of  the  vein. 

With  the  contacts  in  the  same  position,  three  profiles 
were  traced  radially  from  the  center,  one  parallel  to  the 
strike  and  the  other  two  at  right  angles  to  it.  Profile 
No.  6  (Fig.  13)  presents  a  marked  decrease  in  poten- 
tial differences  between  points  6  and  8  where  it  crosses 
the  vein,  indicating  that  at  this  point  conductivity  of 
the  rock  is  higher  than  at  either  side.  Profile  No.  7 
(Fig.  14)  shows  the  normal  curve  in  non-mineralized 
rock,  at  right  angles  to  the  strike.  Profile  No.  8  (Fig. 
15)  shows  a  normal  curve  parallel  to  the  strike,  its 
lessened  slope  indicating  that  the  rock  is  a  better  con- 
ductor parallel  to  the  strike  than  at  right  angles  to  it, 
which  is  also  shown  by  the  equipotential  curves,  which 
are  elongated  in  this  direction. 

The  contact  near  the  vein  was  moved  and  placed 
immediately  over  the  probable  location  of  the  apex, 
and  one  equipotential  curve  was  traced  around  it  and 
two  profiles  were  traced  along  the  strike.  The  curve 
is  noticeably  elongated  in  the  direction  of  strike — 
more  so  than  the  first  one  traced.  Profile  No.  9,  drawn 
to  the  northeast  (Fig.  16),  shows  marked  flatness 
when  compared  with  the  other  profiles,  indicating  a 
slow  drop  of  potential,  and  therefore  a  conducting  body. 
Profile  No.  10  (Fig.  17),  drawn  to  the  southwest  along 
the  strike,  shows  by  its  irregularity  that  the  vein  in 
that  direction  is  less  regular  or  has  been  more  com- 
pletely  stoped   out   in   spots   than   beneath   the   line   of 


ore  had  not  been  stoped  out  almost  to  the  surface,  so 
that  I  \va-  forced  to  experiment  on  an  exploited  vein, 
with  about  B0  ft.  of  poor  ore  lefl  aa  a  back  to  support 
the  surface.  The  locality  chosen  for  these  experiments 
I  -mall  clearing  between  the  old  No.  10  Huron 
shaft  and  No.  1  Isle  Royale  shaft,  and  only  about  BOO 
ft.  from  the  former.  The  ore  i-  an  amygdaloid  about 
L9  ft.  thick,  lying  between  trap  Mirk  walls  and  dipping 
northwest  about  51  deg.  The  overburden  was  nowhere 
more  than   l  '«■  •">  ft.  thick  at  thi 

The  in  t  contact  was  made  about  120  ft,  north1 
of   the   probable  location  of  the  vein.  ..I   of 

about  tell  COpper  bars.  I  in.  square  and  I1  ft.  long, 
driven  into  the  ground  in  a  circle  of  about  10  ft.  radius. 
These  tiars  were  then  connected  by  bare  Copper  wire 
which  was  run  around  the  periphery  of  the  circle,  with 
one  or  two  strandi  diametricall  t,  and  con- 


The  same  contact  was  again  moved,  this  time  80  ft. 
toward  the  foot-wall  side  of  the  vein,  and  two  more 
equipotential  lines  were  traced,  together  with  three 
profiles.  The  deformation  of  these  curves  over  the 
vein  is  slightly  less  marked  than  that  produced  in  the 
second  and  third  curves  traced  about  the  first  contact. 
The  reduced  effect  of  the  vein  is  due  to  two  causes: 
first,  the  COrvee  are  of  |e  61  radii,  and  therefore  a 
le  ei  a  mo  unt  of  their  circumference  penetrates  the 
vein;  second,  being  on  the  foot -wall  side,  the  vein  dips 
away  from  them,  thereby  still  more  reducing  the  sur- 
Of  ((intact  between  tin-  eiiuipotent ial  surface  and 
the  vein.  The  other  two  curves  referred  to  have  a 
greatly  increased  surface  of  contact  with  the  vein. 
because  11  dips  toward  them. 

Profile    No.    11     (Fiir.    18).    traced    across    the    vein. 
show-  the  same  sort   of  depression  where  it  crosses  the 
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Figs.  11,  13,  14,  15,  16,  17,  18,  19  and  20 — Electrical  profiles  obtained  at  the  Calumet  &  Hecla  mines 
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vein  as  that  shown  in  profile  No.  6  at  the  same  point. 
Profile  No.  12  (.Fig.  19;,  traced  to  the  southeast,  shows 
some  slight  irregularities,  due  to  the  fact  that  it  crosses 
a  series  of  trap  and  barren  amygdaloid  beds.  Profile 
No.  13  (Fig.  20),  traced  along  the  strike,  is  quite 
normal  and  regular. 

From  these  experiments  I  conclude  that  the  method 
of  spontaneous  polarization  is  not  applicable  with 
certainty  to  the  prospecting  for  native  copper  deposits 
of  the  Calumet  type.  On  the  other  hand,  the  method 
of  utilizing  an  independently  generated  current  seems 
to  give  promise  of  fairly  good  results  on  such  deposits. 
The  copper  conglomerate  would  probably  give  more 
definite  reactions  than  the  amygdaloidal  copper,  upon 
which  I  conducted  these  experiments. 

From  these  experiments  upon  native  copper,  pyritic, 
and  anthracite  coal  deposits,  it  is  reasonable  to  believe 
that  prospecting  by  the  spontaneous  polarization  method 
is  applicable  to  pyrite,  pyrrhotite,  smaltite  and  other 
metallic  sulphides  when  these  are  present  as  a  vein, 
or  segregation,  or  replacement  body,  and  when  the 
mineralization  is  sufficiently  concentrated  to  present  a 
practically  continuous  metallic  path  for  the  transmis- 
sion of  the  spontaneously  generated  electric  current. 
Such  are  the  types  represented  by  the  Ducktown,  Sud- 
bury, Porcupine,  and  Cobalt  deposits. 

If,  on  the  other  hand,  the  mineralization  is  dissem- 
inated through  a  non-conducting  gangue,  such  as  quartz, 
spontaneously  generated  currents,  if  present,  cannot  be 
detected,  and  this  method  is  inapplicable  to  such  ore- 
bodies.  In  this  category  are  the  gold  deposits  in  silici- 
fied  porphyry  at  Kirkland  Lake.  However,  pyritic  gold 
in  the  schistose  rocks  of  this  same  region  gives  a 
decided  reaction. 

Native  copper  deposits  of  the  Calumet  &  Hecla  type 
are  not  readily  identified  by  this  method  of  prospecting, 
although  the  more  cumbersome  one,  making  use  of  an 
independently  generated  current,  may  be  applied  with 
success. 

Anthracite  coal,  when  in  strata  that  are  steeply  tilted, 
may  easily  be  discovered  by  making  use  of  the  phenom- 
enon of  spontaneous  polarization  currents. 

Utilizing  independently  generated  current,  one  may 
also  make  a  stratigraphical  study  over  a  wide  region 
where  tilted  strata  are  hidden  by  a  slight  thickness 
of  overburden  or  horizontal  strata,  by  taking  advan- 
tage of  the  fact  that  such  strata  present  lower  resist- 
ance parallel  to  their  bedding  than  at  right  angles  to  it. 
Faults,  presenting  greater  conductivity  than  the  country 
rock,  because  of  the  presence  of  included  water,  may  also 
be  detected. 

Professor  Schlumberger  has  recently  been  working 
along  lines  looking  to  the  wider  application  of  elec- 
tricity to  the  solution  of  stratigraphic  problems. 

Prospecting  by  electricity  will  probably  find  its  most 
useful  field  in  preliminary  surveys  of  mineral  dii  ; 
for  the  purpose  of  determining  the  moat  advantageous 
locations  for  putting  down  diamond-drill  holes.     Pro- 
or  Schluraberger's  method  gives  one  a  general  idea 
of   the    location    and    trend    oi    mineral    zones,    but    is 
Incapable  of  discovering  precise   information  as  to  the 
character  and  value  of  the  metal-  present      Diamond 
drilling,   on    the   other   hand,   do,      give   exactly   such 
precise   information,  but    is   too  e 
be  adopted  generally  in  making  thorough   BUrve 
large   areas.     The   two  methods   thus   supplement  each 
other,  one  making  up  for  the  disadvantages  of  the  other. 

The  economic  geologist  should  find  electrical  prospect- 
Ing  a  valuable  addition  to  his  field  kit. 


Thirteenth  International  Geological 
Congress,  Brussels,  August,  1922 

By  R.  A.  F.  Penrose,  Jr. 

FROM  Aug.  1  to  Aug.  9  no  regular  sessions  of  the 
Thirteenth  International  Geological  Congress  were 
held,  but  many  excursions  were  made  throughout  Bel- 
gium, to  see  its  geologic  and  topographic  features.  These 
excursions  were  led  by  various  local  geologists  familiar 
with  the  ground  over  which  they  traveled,  and  were  of 
great  interest. 

The  second  ten  days  of  the  month — that  is,  from 
Aug.  10  to  Aug.  19 — were  devoted  to  actual  meetings  in 
Brussels  of  the  members  of  the  congress.  Numerous 
papers  of  great  geologic  importance  were  read  and  dis- 
cussed. No  one  subject  monopolized  the  attention  of 
the  congress,  though  the  general  discussion  of  the  tec- 
tonics of  Asia  and  of  different  parts  of  Europe,  Africa, 
and  America  created  great  interest.  Many  other  impor- 
tant papers  were  read  relating  to  various  structural, 
igneous,  and  economic  phases  of  geology. 

During  the  meeting  of  the  sessions,  almost  daily 
meetings  of  the  council  or  of  its  committees  were  held, 
and  at  the  last  meeting  of  the  council  certain  statutes 
for  the  International  Geological  Congress  were  drawn 
up  and  approved. 

During  the  sessions,  numerous  short  excursions  were 
taken  to  points  of  geologic  interest  within  easy  travel- 
ing distance  of  Brussels,  thus  enabling  the  members  to 
intersperse  these  trips  with  the  more  serious  work  of 
listening  to  papers  and  taking  part  in  discussions. 

The  official  dinner  of  the  congress  in  the  Pavilion 
de  la  Laiterie  du  Bois  de  la  Cambre  was  a  most  enjoy- 
able occasion,  and  was  attended  by  the  members  of  the 
congress  and  by  invited  guests.  A  number  of  speeches 
were  made  both  by  the  Belgian  geologists  and  by  those 
from  other  countries. 

No  mention  of  the  Brussels  Congress,  no  matter  how 
brief,  would  be  complete  without  an  expression  of  deep 
thanks  and  appreciation  to  the  officers  and  members  of 
the  Committee  of  Organization,  who  prepared  the  de- 
tails and  carried  them  out  with  such  perfect  precision. 
M.  Lebacqz,  the  president,  did  everything  possible,  as 
a  presiding  officer,  to  direct  the  meetings  of  the  con- 
gress in  a  competent  and  dignified  manner.  The  secre- 
tary-general, M.  Renier,  who  had  direct  charge  of  the 
details  of  the  congress,  was  most  tireless  in  his  efforts, 
both  during  the  meeting  and  for  months  before  it,  to 
make  the  congress  a  success,  and  did  everything  pos- 
sible that  would  add  to  the  comfort,  to  the  enlighten- 
ment, and  to  the  enjoyment  of  the  members. 

The  other  members  of  the  committee,  consisting 
mostly  of  well-known  Belgian  geologists,  gave  their 
splendid  efforts  to  the  conducting  of  the  excursions,  to 

the  details  of  the  meetings  and  the  sessions,  and  to  all 
other  matters  which  pertained  to  the  interest  and  com- 
fort of  the  visiting  members. 

In  addition  to  the  excellent  official  management  of 
the  meeting,  the  American  members  who  were  present 
left  with  the  kindest  recollections  of  tile  cordiality  and 
hospitality  of  Millard  K.  Shaler.  an  American  geologist 
living  in  Brussels  and  having  charge  of  the  great  Congo 
Concession  known  as  the  So-iete  Internationale  FoTOS- 
tiere  et  Miniere  du  Congo.  His  genial,  cordial,  and 
always   thoughtful   assistance   and    hospitality   will   long 

be  remembered  by  those  of  his  countrymen  who  had  the 
good  fortune  to  meet  him. 
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Flotation  in  the  Slocan  District,  B.  C* 

Silver-Lead-Zinc  Ores  Offer  Difficult  Problems  in  Differential  Separation — 
Hynes  Disk  Machine,  by  Its  Excellent  Aeration  of  Pulp,  Improved  Results 
— Copper  Sulphate  Coagulated  Slime  and  Kept  Graphitic  Matter  in  Tailing 

By  J.  P.  MacFadden 


THE  OPERATIONS  of  the  company  of  which  I 
am  privileged  to  be  superintendent,  though  rather 
meager  at  present,  have  included  mining  and 
milling  the  ores  of  four  widely  separated  Slocan 
mines — namely,  the  Surprise  mine,  on  the  north  side  of 
Carpenter  Creek;  the  Ivanhoe,  and  the  Canadian  group, 
on  the  south  side  of  Carpenter  Creek,  both  above 
Sandon  and  at  respective  altitudes  of  6,700  and  5,500  ft., 
and  the  Bosun  mine,  at  the  level  of  Slocan  Lake  and 
halfway  between  New  Denver  and  Silverton.  The  ores 
from  these  four  mines  were  delivered  by  aerial  tramway 
and  by  either  rail  or  barge  to  either  our  concen- 
trator at  Sandon  or  that  at  Rosebery.  Our  efforts  and 
results  in  the  milling  of  these  ores  I  shall  attempt  to 
outline. 

The  flow  sheet  of  both  mills  called  for  gravity  con- 
centration, with  the  usual  equipment  of  crusher,  rolls, 
trommels,  jigs,  tables,  and  flotation,  with  machines 
differing  as  to  type  in  the  two  plants. 

Gravity  concentration  in  the  Slocan  naturally  is 
similar  to  the  same  process  elsewhere  on  lead-zinc  ores, 
but  at  the  same  time  it  has  differences  that  should  be 
mentioned.  The  mechanical  separation  of  lead  and  zinc 
from  each  other  and  from  their  gangue  ordinarily  is 
a  simple  matter,  and  calls  for  only  a  minimum  of  outlay 
in  the  way  of  milling  equipment  and  construction.  The 
facts,  however,  that  the  Slocan  ores  are  high  grade  as 
to  silver,  and  have  their  sulphides  of  lead  and  zinc 
often  intimately  mixed,  in  hard  gangue,  together  with 
the  presence  in  the  ores  from  some  of  the  mines  of 
large  proportions  of  pyrite  and  iron  carbonate,  make 
the  problem  more  complex,  and  the  outlay  for  milling 
equipment  and  construction  was  more  costly  than  that 
usually  considered  necessary  elsewhere. 

The  Slocan  mines  are  primarily  silver  mines,  for 
whereas  the  lead  and  zinc  derived,  of  course,  are  neces- 
sary and  acceptable  products,  they  are,  nevertheless, 
secondary  from  the  point  of  gross  value.  The  difference 
in  equipment  and  construction  is  largely  occasioned  by 
the  need  for  re-grinding  a  middling  from  all  of  the 
jigs.  This  means  additional  rolls,  elevators,  trommels, 
and  jigs. 

The  lead  concentrate  derived  from  the  milling  of  a 
Slocan  ore  runs  from  100  to  175  oz.  per  ton  in  silver. 
The  lead  is  soft  and  easily  slimed;  it  is  necessary 
therefore  to  "step  on"  these  products  in  the  coarsest 
possible  state.  Where  the  amount  of  lead  in  the  mill 
feed  will  warrant  it,  picking  belts  are  used.  The  next 
best  device  is  the  one-  or  two-compartment  bull  jig, 
where  a  lead  concentrate  only  is  saved  as  a  finished 
product,  this  product  being  as  coarse  as  I  in.  From 
a  rich  lead  feed,  a  considerable  part  of  the  lead  can  be 
removed  at  this  stage. 

If  a  general  sample  of  the  lead  concentrate  is  sized 
and  assayed,  it  will  be  found  that  the  silver  content 
decreases  rapidy  with  the  fineness.  At  every  crushing 
of  a  piece  of  lead  mineral  a  certain  amount  of  very 
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fine  lead  and  slime  is  produced,  which  is  difficult  to 
save,  especially  in  the  presence  of  the  large  volume  of 
water  needed  for  the  process.  Certainly,  as  far  as 
water  concentration  goes,  the  silver,  as  argentite, 
tetrahedrite,  proustite,  or  other  mineral,  in  the  galena 
or  blende,  must  be  saved  while  it  is  in  association  with 
the  sulphides  of  lead  or  zinc.  The  sliming  of  the  lead 
and  zinc  sulphides,  more  especially  the  galena,  frees  a 
large  proportion  of  the  silver  minerals,  and  once  this 
is  accomplished  one  can  say  goodbye  to  the  silver.  Our 
experience  has  been  that  it  is  practically  impossible 
to  settle  it. 

A  stranger,  examining  the  assay  returns  of  our  lead 
shipments,  might  comment  reasonably  that  we  were 
making  a  dirty  or  zinky  product,  and  either  wonder 
why  this  was  so,  or  assume  that  the  association  was 
so  complex  that  a  better  separation  could  not  be  made. 
With  our  ore,  at  least,  it  is  perfectly  possible  to  make 
a  lead  concentrate  running  65  to  70  per  cent  lead  and 
6  to  7  per  cent  zinc,  but  we  determined  that  it  was 
greatly  to  our  advantage  to  produce  a  finished  concen- 
trate assaying  about  55  per  cent  lead  and  10  to  12  per 
cent  zinc — the  purpose  of  this  being  to  recover  the 
silver  at  the  earliest  possible  stage  in  the  operation, 
and  thereby  avoid,  as  much  as  possible,  the  re-grinding 
of  a  rich  middling,  with  its  consequent  loss  of  lead,  and 
especially  of  silver,  through  sliming.  The  higher  zinc 
content,  of  course,  entails  a  higher  smelting  charge, 
but  the  increased  recovery  obtained,  especially  in  silver, 
much  more  than  offsets  this.  This  procedure  would  not 
necessarily  be  applicable  in  the  production  of  a  lead 
concentrate  that  was  not  rich  in  silver.  Just  where  to 
draw  the  line  depends  largely  on  the  price  of  the  metals, 
smelting  charges,  and  freight. 

Rosebery  Equipment  and  Flow  Sheet 

With  the  above  stated  object  in  view,  practically 
all  the  concentrators  in  the  Slocan  have  been  designed 
on  much  the  same  lines.  The  personality  and  experience 
of  different  men  find  expression  more  in  the  technique 
of  operations  than  in  the  use  of  widely  varying  styles  of 
machines.  A  list  of  the  equipment  and  the  outline  of 
a  flow  sheet  for  one  mill  will,  generally  speaking,  cover 
them  all. 

The  equipment  of  our  Rosebery  concentrator,  with 
a  capacity  of  150  tons  per  day,  consists  of: 

One  20  x  30-in.  Blake  crusher 

One  Gates  D-2   gyratory   crusher 

One  set  of  primary  rolls 

One  set  of  intermediate  rolls 

One  set  of  fine  rolls 

Two   two-compartment  Harz  bull  jigs 

One  four-compartment  Harz  jig 

Five  five-compartment  Harz  jigs 

One  4  x  6-ft.  Chalmers  &  Williams  ball  mill 

One  Dorr  duplex  classifier 

Eight    Wilfiey   tables 

One  Deister  slime  table 

One  8-ft.  Callow  cone 

One  28-ft.  Dorr  thickener  for  notation  feed 

One  lS-ft.  Dorr  thickener  for  flotation  zinc-concentrate 

One  Callow  pneumatic  cell 

Four  Hynes  disk  flotation  machines 

One  4  x  6-ft.  Portland  filter 

The  ore  is  received,  direct  from  the  mines,  in  railway 
dump  cars,  and  is  either  crushed  direct  or  dumped  into 
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storage  bins  of  1,500  tons'  capacity.  When  crushed 
direct,  the  car  is  dumped  over  a  small  bin  beneath  the 
track,  under  which  travels  an  18-in.  belt  conveyor,  the 
car  acting  as  a  bin  until  its  contents  have  been  removed 
by  the  conveyor  to  the  Blake  crusher,  which  is  set  for 
crushing  to  2  in.  From  the  crusher  the  ore  is  carried  by 
a  belt  conveyor,  which  is  also  utilized  for  picking,  to  the 
gyratory,  which  reduces  it  to  1  in.  From  the  gyratory 
the  ore  goes  to  the  mill-feed  bin  by  elevator. 

The  ore  is  fed  to  the  primary  rolls  by  means  of  an 
Allis-Chalmers  style  H  feeder.  At  this  point  a  sample 
is  taken  every  fifteen  minutes  by  catching  the  full  dis- 
charge of  the  feeder  in  a  pan  during  a  period  of  thirty 
seconds.  The  large  sample  obtained  from  the  accu- 
mulation of  the  interval  samples  during  a  period  of 
twenty-four  hours  is  then  cut  down  to  a  10-lb.  sample, 
as  representative  of  the  previous  day's  mill  feed.  Every 
alternate  interval  sample  is  weighed  to  determine  the 
tonnage  going  through  the  mill. 

After  passing  through  the  primary  rolls,  the  ore  is 
raised  by  bucket  elevator  to  the  trommels,  which  include 
four  48x60-in.  trommels,  of  12,  9,  6  and  3  mm.  The 
trommel  product  goes  to  jigs.  All  material  finer  than 
3  mm.  goes  to  a  Culver  hydraulic  classifier,  from  which 
the  coarse  sand  is  sent  to  a  fine  jig  and  the  overflow 
to  a  50-ft.  V-shaped  settling-tank,  which  distributes  a 
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thickened  product  to  the  Wilfley  tables.  The  overflow 
from  the  settling  tank  goes  to  a  Dorr  thickener. 

The  middling  from  the  bull  jigs  is  returned  to  the 
intermediate  rolls,  and  the  middling  from  jigs  treating 
material  between  6  and  12  mm.  is  returned  to  the  fine 
rolls;  the  minus  6-mm.  middling  goes  direct  t?  the 
ball  mill,  to  be  re-ground  for  flotation.  The  discharge 
of  the  intermediate  and  fine  rolls  is  delivered  back  to 
the  head  of  the  trommels. 

On  all  ore  except  that  from  the  Bosun,  lead  and 
zinc  concentrates  are  made  on  all  the  jigs,  from  both 
cups  and  hutches.  The  Bosun  ore  carries  too  much 
iron  to  permit  a  jig  zinc  concentrate  to  be  made,  and 
it  is  necessary  to  pass  it  direct  to  flotation. 

Flotation  Saves  Zinc  and  Silver  Loss 

Our  flotation  work,  both  at  the  Surprise  and  Rosebery 
mills,  was  made  necessary  by  the  large  amount  of  iron 
carbonate  in  the  ore  from  the  Surprise  mine,  and  the 
pyrite  in  the  ore  from  the  Bosun  mine,  which  resulted 
in  a  heavy  zinc  loss,  coupled  with  a  more  serious  silver 
loss.  To  this  was  added  the  incentive,  during  the  war, 
of  high  prices  obtainable  for  both  silver  and  zinc. 

As  an  illustration,  I  cite  the  results  of  the  milling 
of  8,544  tons  of  Surprise  ore  in  1915,  in  what  was  then 
the  Ivanhoe  mill,  which  was  fully  equipped  with  the 
machinery  necessary  for  gravity  concentration  only. 
The  average  assay  of  the  8,544  tons  milled  was  27.7  oz. 
silver,  8.6  per  cent  lead,  and  19.2  per  cent  zinc.  From 
the  milling  of  this  lot  of  ore,  we  obtained  1.117  tons 
of  lead  concentrate,  assaying  118  oz.  silver.  62.7  per 
cent  lead,  and  9.7  per  cent  zinc ;  also,  2,456  tons  of  zinc 
concentrate  assaying  23.8  oz.  silver,  3.4  per  cent  lead, 
and  39  per  cent  zinc.  The  feed  was  carefully  weighed, 
and  if  the  concentrate  tonnage  be  subtracted,  in  smelter 
dry'  weight,  there  remains,  as  tailing,  4,978  tons,  which 
had  an  average  assay  of  5.6  oz.  silver,  0.3  per  cent  lead, 
and  9.1  per  cent  zinc,  or  a  total  loss  of  27,686  oz.  silver, 
14.5  tons  of  metallic  lead,  and  452  tons  of  metallic 
zinc,  the  452  tons  of  metallic  zinc  being  equivalent  to 
the  loss  of  1,130  tons  of  40  per  cent  zinc  concentrate. 
From  the  above-stated  figures,  one  sees  the  incentive 
for  adding  the  flotation  equipment,  and  the  need  for 
going  through  so  much  experimentation  to  secure  satis- 
factory operation. 

Our  first  flotation  work  was  begun  in  the  fall  of  1916, 
upon  completion  of  the  Surprise  mill,  at  Sandon.  The 
flotation  unit  consisted  essentially  of  a  ball  mill,  a  Dorr 
thickener,  and  a  series  of  flotation  cells,  manufactured 
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by  the  Minerals  Separation  Co.  and  sent  to  us  in  about 
10,000  pieces,  more  or  less.  The  Minerals  Separation 
series  of  cells  consisted  of  four  Hebbard  cells,  for  the 
selective  flotation  of  lead,  followed  by  a  group  of  four 
standard  cells,  in  series,  with  eight  Hebbard  cells 
for  zinc. 

The  primary  feed  was  sent  to  the  first  of  the  Hebbard 
lead  cells,  after  being  oiled  with  cresylic  acid,  for  the 
selective  floating  of  the  lead.  After  passing  through 
the  four  lead  cells,  from  which  a  lead  froth  was  taken, 
the  pulp  was  discharged,  and,  after  re-oiling  for  zinc, 
with  water-gas  tar,  and  hardwood  creosote,  was  elevated 
for  delivery  to  the  first  of  the  four  standard  cells, 
from  which  a  finished  zinc  concentrate  was  taken.  The 
pulp  passed  through  the  four  standard  cells  in  the  usual 
manner,  and  then  flowed,  by  gravity,  through  the  eight 
Hebbard  zinc  cells,  and  thence  to  tailing.  A  middling 
froth  was  taken  from  the  eight  Hebbard  cells,  and 
returned  to  the  standard  cells  for  cleaning. 

The  flotation  feed  assayed  25  to  30  oz.  silver,  1.5  to 
2.5  per  cent  lead,  and  10  to  16  per  cent  zinc,  the  high 
zinc  content  being  due  to  the  fact  that  no  zinc  con- 
centrate was  made  at  the  gravity  end  of  the  mill.  We 
were  able  to  make,  by  selective  oiling,  a  lead  concen- 
trate that  assayed  40  to  45  per  cent  lead  and  25  to  30 
per  cent  zinc,  and  ranging  in  silver  from  200  to  300  oz. 
per  ton.  We  used  about  0.1  lb.  of  cresylic  acid  per  ton. 
The  operation,  however,  was  a  delicate  one.  and  re- 
quired constant  attention.  The  reduction  in  the  lead 
content  of  the  feed,  through  this  process,  was  not 
remarkable,  so  the  greater  part  of  the  lead  in  the 
flotation  feed  went  on  to  be  collected  later  in  the  zinc 
concentrate.  The  purpose  that  this  operation  did  serve 
was  to  provide  a  not  too  zinky  medium  for  collecting 
the  silver  that  had  been  freed  through  sliming  and 
was  floating  in  its  own  compound  free  of  the  lead  and 
zinc  sulphides.  The  fact  that  a  larger  percentage 
of  the  lead  was  not  removed  in  this  operation  was 
attributable  not  to  the  fact  that  lead  is  difficult  to 
float  but  to  the  need  for  restraining  the  zinc. 

Early  Tailing  Loss  Excessive 

Previous  laboratory  experiments  had  given  us  reason 
to  expect  better  results  in  the  flotation  of  zinc  than 
we  were  able  to  obtain  during  the  first  few  months 
of  operation.  No  difficulty  was  experienced  from  the 
first  in  taking  off  a  good  grade  of  zinc  concentrate 
from  the  standard  cells,  but  the  tailing  results,  through 
the  early  period  of  operating,  were  unmentionable. 
Weeks  of  experiment  followed,  and  many  kinds  of  oil 
were  used  in  varying  quantities.  Various  densities  of 
pulp,  combinations  of  cells  for  re-treatment,  re-oiling 
at  later  stages  in  the  flow  of  pulp,  different  degrees 
of  fineness  of  feed,  and  any  number  of  what  one  might 
call  "stunts"  were  tried. 

On  the  Minerals  Separation  unit  as  it  stood  we  were 
not  able  to  average  better  than  a  tailing  assaying  6  oz. 
silver,  a  trace  of  lead,  and  5  per  cent  zinc.  The  oil 
used  consisted  of  5  lb.  of  water-gas  tar  and  0.6  lb.  of 
hardwood  creosote  per  ton  of  ore  treated.  Before  the 
war,  and  at  present,  such  a  tailing  is  bad  enough,  but 
when  war  prices  were  obtainable  it  was  woeful. 

Our  next  move  was  to  add  a  Hynes  machine,  details 
of  which  I  shall  cover  presently,  to  receive  the  tailing 
of  the  Minerals  Separation  machine,  and  give  it  further 
treatment  for  the  lifting  of  the  remaining  zinc  and 
silver.  This  machine  was  oiled  with  0.3  lb.  water-gas 
tar  and  0.02  lb.  Pensacola  No.  350  pine  oil.    It  delivered 


a  light  and  voluminous  froth  of  small  bubbles;  it  lifted 
most  of  the  remaining  zinc  from  the  pulp,  and  with 
it  considerable  gangue.  The  concentrate  taken  from 
this  machine  assayed  about  10  per  cent  zinc,  and  was 
returned  to  the  head  of  the  standard  cells  for  cleaning. 
The  average  of  the  tailing  from  this  machine,  over  a 
period  of  thirty  days,  would  be  2  oz.  silver  and  1.7 
per  cent  zinc. 

The  Hynes  machine  consists,  essentially,  of  a  rotor, 
mounted  horizontally,  and  its  containing  box  or  tank. 
The  construction  of  the  tank  is  similar  to  that  of  the 
K.  &  K.  machine.  A  settling  trough  or  spitzkasten  is 
provided  along  the  front  of  the  tank  for  collecting 
and  cleaning  the  concentrate.  The  dimensions  of  the 
tank  of  a  medium-size  machine  are:  length,  6  ft.; 
width,  5i  ft. ;  and  depth,  4  ft. 

The  rotor  consists  of  a  3V*-in.  shaft,  upon  which 
are  mounted  perforated  sheet-metal  disks  of  30-in. 
diameter,  1]  in.  apart.  The  disks  are  of  12  gage,  with 
i-in.  perforations,  spaced  I  in.  between  centers.  An 
area  12  in.  square  is  left  blank  in  the  center  of  the 
disk,  and  the  center  of  this  square  is  bored  and  notched 
to  take  the  shaft  and  key.  The  interval  between  the 
disks  is  maintained  by  means  of  dry  fir  spacers  II  in. 
thick,  conforming  to  the  pattern  of  the  blank  square 
in  the  center  of  the  disk. 

The  disks  and  spacers  are  slipped  onto  the  shaft, 
the  notch  in  the  center  of  the  disks  fitting  over  the 
shaft  key,  which  extends  the  full  length  of  the  disk 
line.  The  spacers  and  disks  are  drawn  firmly  together 
by  means  of  four  i-in.  tie  rods,  running  the  full  length 
of  the  disk  line,  and  passing  through  the  corners  of 
the  blank  square  in  the  central  portion  of  the  disk.  The 
rotor  shaft  is  supported  by  bearings  mounted  outside 
the  tank.  A  rotor,  operating  in  a  tank  of  the  size 
mentioned,  mounts  fifty  disks.  Our  practice  required 
a  speed  of  90  r.p.m.  for  the  rotor  shaft.  The  pulp 
enters  one  end  of  the  machine,  and  passes  out  at  the 
other,  with  the  level  maintained,  approximately,  at  a 
point  just  below  the  shaft  line,  by  a  device  on  the 
discharge  end.  It  is  necessary,  however,  to  vary  the 
pulp  level  slightly  from  time  to  time  in  order  to  control 
the  flow  of  froth.  The  chief  virtue  of  this  machine, 
I  believe,  lies  in  the  excellent  aeration  of  the  pulp 
resulting  from  the  air  entrained  by  the  rotating  per- 
forated disks. 

Flotation  Equipment  of  Rosebery  Mill 

The  flow  sheet  of  the  gravity  part  of  our  Rosebery 
mill  has  already  been  described.  The  equipment  of  the 
flotation  plant  consists  of  a  4x6-ft.  ball  mill,  one  28-ft. 
and  one  18-ft.  Dorr  thickener,  one  small  Callow  pneu- 
matic cell,  four  Hynes  machines,  and  a  4x6-ft.  Portland 
filter. 

The  Dorr  duplex  classifier,  which  is  in  circuit  with 
the  ball  mill,  is  adjusted  to  deliver  a  pulp  for  flotation 
all  of  which  will  pass  60  mesh  and  75  per  cent  pass 
150  mesh.  This  pulp  is  elevated  to  a  V-shaped  thick- 
ener feeding  the  Wilfley  tables,  the  thickened  pulp  being 
run  over  four  Wilfley  tables  and  one  Deister  slime 
table,  where  most  of  the  remaining  lead  and  part  of 
the  iron  are  removed.  As  no  zinc  is  made  on  the  tables, 
the  table  tailing  includes  all  the  blende  present  in  the 
primary  'feed  to  the  mill,  except  that  removed  on  the 
jigs.  This  pulp  goes  to  a  28-ft.  Dorr  thickener,  before 
passing  to  the  flotation  machines.  The  thickener  dis- 
charge is  controlled  so  as  to  deliver  a  pulp  carrying 
30  to  35  per  cent  solid.     The  thickened  pulp  is  then 
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elevated,  by  a  centrifugal  pump,  to  the  head  of  the 
flotation  unit. 

The  flotation  unit  consists  of  two  35-disk  Hynes 
machines,  one  50-disk.  and  one  100-disk  machine 
arranged  in  cascade  so  that  the  feed,  after  entering  the 
first  of  the  35-disk  machines,  flows  by  gravity  through 
each  of  the  four  machines  in  succession.  The  second 
35-disk  machine  takes  the  tailing  of  the  first,  the 
50-disk  takes  the  tailing  of  the  second  35,  and  the 
100-disk  machine  treats  the  tailing  of  the  50.  A  finished 
concentrate  is  made  on  the  three  smaller  machines,  and 
a  middling  concentrate  on  the  large  machine.  The 
middling  concentrate,  assaying  10  to  12  per  cent  zinc, 
is  returned  to  the  head  of  the  flotation  unit  for  cleaning. 

The  first  oil  is  added  at  the  centrifugal  pump,  operat- 
ing between  the  thickener  discharge  and  the  head  of 
the  flotation  unit.  Oil  is  added  also  at  each  of  the 
machines  as  conditions  demand. 

A  Forty  Per  Cent  Zinc  Concentrate  Secured 

We  had  no  difficulty  in  making  a  40  to  42  per  cent 
zinc  concentrate.  The  last  thirty-day  run  on  Bosun 
ore,  with  a  flotation  feed  running  57.7  oz.  silver,  0.9 
per  cent  lead,  and  12.6  per  cent  zinc,  yielded  a  zinc 
concentrate  assaying  95  oz.  silver,  2.9  per  cent  lead, 
and  44  per  cent  zinc,  and  a  final  flotation  tailing  of 
1.4  oz.  silver,  no  lead,  and  0.6  per  cent  zinc. 

The  last  mill  runs  at  Rosebery,  on  Surprise,  Ivanhoe, 
and  Canadian  group  ores,  gave  the  following  average 
results:  Surprise  ore,  with  a  flotation  feed  of  22.3  oz. 
silver,  1.2  per  cent  lead,  11.7  per  cent  zinc,  gave  a 
zinc  concentrate  assaying  94.5  oz.  silver,  5.0  per  cent 
lead,  and  42.6  per  cent  zinc,  with  tailing  3.7  oz.  silver, 
no  lead,  and  3  per  cent  zinc.  The  Ivanhoe  ore,  with  a 
flotal  ion  feed  of  12  oz.  silver,  1.1  per  cent  lead,  and  9.8  per 
cent  zinc,  gave  a  zinc  concentrate  of  45  oz.  silver,  3.3  per 
cent  lead,  and  45  per  cent  zinc,  with  a  tailing  running 
0.6  oz.  silver,  no  lead,  and  0.8  per  cent  zinc.  The 
Canadian  ore,  with  a  flotation  feed  of  12  oz.  silver, 
1  per  cent  lead,  and  9.6  per  cent  zinc,  gave  a  zinc  con- 
centrate of  53  oz.  silver,  3.9  per  cent  lead,  and  44.9 
per  cent  zinc,  with  a  tailing  running  0.6  oz.  silver, 
no  lead,  and  0.6  per  cent  zinc. 

The  samples  of  the  feed,  concentrate,  and  tailing  of 
which  I  have  just  given  the  assay  results  are  taken 
automatically  every  three  minutes,  and  are  not  subject 
to  the  personal  equation. 

The  oils  used  in  the  flotation  of  zinc,  at  Rosebery, 
are  water-gas  tar  and  Cleveland-Cliffs  hardwood  cre- 
osote, mixed  for  use  with  Surprise  ore  in  the  ratio  of 
four  of  water-gas  tar  to  one  of  creosote,  and  for  use 
with  Bosun,  Ivanhoe,  and  Canadian  ores  in  the  ratio 
of  three  of  water-gas  tar  to  one  of  creosote.  The  oil 
consumption  on  the  four  different  ores  per  ton  of  dry 
ore  treated  was  as  follows : 

On  Surprise  ore,  water-gas  tar,  0.84  lb.;  creosote, 
0.21  lb. 

On  Bosun  ore.  water-gas  tar,  0.75  lb.;  creosote,  0.25  lb. 
On    Ivanhoe    ore,    WBter-gas    tar,    1.50    lb.;    creosote, 
0.50  lb. 

an  group,  water-gas  tar,  1,65  lb.;  i 

0.55  lb. 

oils   were   fed,   hot,    by    feeder*    of    the   wheel 
and  I    ■       Ic  heaters  were  usi<|  to  keep 

the  oils  at  proper  temperature.     I  attribute  the  differ- 
ence in  the  consumption  of  oils  at  the  Rosebery  com- 
pared to  the  S:itid<in  plant  to  the  more  perfect  aeration 
pulp  by  th(  hine. 


A  flotation  lead  concentrate  was  made  from  Surprise 
ore  by  treating  it  first  in  a  small  Callow  pneumatic 
cell  before  sending  it  to  the  Hynes  zinc  machines. 
Three-tenths  of  a  pound  of  cresylic  acid  per  ton  treated 
was  used  in  this  operation.  The  amount  of  concentrate 
realized  was  not  large;  it  assayed  about  350  oz.  silver, 
23  per  cent  lead,  and  22  per  cent  zinc.  We  were  never 
successful  in  making  a  satisfactory  lead  concentrate 
in  this  machine  from  Bosun  or  Ivanhoe  or  Canadian 
ores.  The  product  was  very  zinky,  and  the  excess 
cresylic  acid,  which  was  carried  through  into  the  Hynes 
machine,  caused  an  uncontrollable  froth  when  used  with 
the  three  ores  mentioned.  This  froth,  I  think  was 
occasioned  by  the  action  of  the  highly  aerated  pulp, 
in  conjunction  with  the  cresylic  acid,  upon  the  graphitic 
matter  in  the  gangue,  which  was  soft  slate.  This 
difficulty  was  not  experienced  with  the  Surprise  ore 
when  using  similar  amounts  of  cresylic  acid  under  the 
same  conditions.  The  gangue  of  the  Surprise  ore  is  a 
hard  quartz-porphyry. 

In  order  to  make  a  satisfactory  zinc  concentrate  on 
the  Bosun,  Ivanhoe,  and  Canadian  ores,  it  was  necessary 
to  add  a  solution  of  copper  sulphate  to  the  pulp.  This 
solution  was  introduced  at  the  pump  between  the  thick- 
ener and  first  flotation  machine,  the  consumption  being 
0.75  lb.  copper  sulphate  per  ton  of  ore  treated. 

Copper  Sulphate  Coagulates  Slime 
Early  in  our  practice,  finding  serious  difficulty  in 
making  a  satisfactory  zinc  concentrate  on  the  Bosun 
ore,  we  tried  copper  sulphate,  as  we  had  heard  of  its 
use  elsewhere.  We  obtained,  almost  immediately,  satis- 
factory results.  Later  we  did  some  experimenting  to 
determine,  if  possible,  the  function  of  the  copper 
sulphate.  The  work  which  we  did  went  to  show  that 
its  function  was  not  in  restraining  the  floating  of  the 
pyrite,  nor  in  the  decreasing  of  the  zinc  content  of  the 
tailing.  A  test  was  run  over  a  period  of  ten  days, 
during  which  copper  sulphate  was  used  every  alternate 
day.  The  zinc  and  iron  content  of  the  flotation  feed, 
concentrate,  and  tailing,  with  and  without  using  the 
copper  sulphate,  was  determined  each  clay,  and  the 
results  were  tabulated.  The  average  of  the  feed,  in 
both  cases,  was  the  same  in  zinc  and  iron  percentage — 
namely,  5.1  per  cent  zinc  and  6.1  per  cent  iron — and  it 
was  observed  that  the  average  percentage  of  zinc  and 
iron  in  the  tailing  was  the  same,  being  a  little  over 
3  per  cent  in  zinc  and  6  per  cent  in  iron  in  each  ease. 
The  percentage  of  zinc  in  the  concentrate,  however, 
increased  by  ten  points  on  an  average  when  copper 
sulphate  was  used.  Our  deduction  was  that  the  copper 
sulphate  had  a  coagulating  effect  upon  the  slime,  or 
a  restraining  action  upon  the  graphitic  matter,  causing 
at  least  part  of  it  to  pass  into  the  tailing  instead  of 
rising  with  the  froth.  This  theory  is  strengthened  by 
the  fact  that  no  copper  sulphate  is  necessary  when 
treating  Surprise  ore,  which  does  not  slime  readily 
and  carries  no  graphitic  matter. 

Curves  for  determining  the  percentage  of  solid  matter 
in  the  flotation  feed,  and  tor  determining  the  tonnage 
going  through  the  machines,  were  kept  posted  in  the 
mill.  I  shall  not  go  into  the  matter  of  the  derivation 
of  the  formulas  upon  which  these  curves  are  based. 
For  their  use,  the  operator  catches  a  sample  of  the  pulp 
coming  from  the  thickener  in  a  container  holding 
750  c.c .,  and  weighs  tins  sample.  Having  the  weight, 
he  can  find  the  percentage  of  solid  by  reference  to  one 
of  the  curves.     He  then  turns  the  feed   nozzle   into  a 
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box  measuring  12xl5x20i  in.  and  observes  the  time,  in 
seconds,  required  to  fill  it.  Knowing  the  percentage  of 
solid  and  the  time  required  to  fill  the  box,  reference  to 
a  second  curve  gives  the  tonnage  per  hour  passing 
through  the  machines.  This  information  is  recorded 
every  thirty  minutes. 

For  such  results  as  we  have  been  able  to  obtain  I 
wish  to  give  credit  to  F.  J.  Murphy,  who  was  with  me 
as  mill  superintendent  for  three  years,  until  he  was 
transferred  to  Mexico  to  take  charge  of  larger  milling 
operations  there.  During  the  last  year  of  milling  oper- 
ations, J.  Reid,  of  Rosebery,  was  actively  in  charge 
of  the  Rosebery  mill  as  foreman. 


The  Uses,  Metallurgy,  and  Detection 
of  Tellurium 

The  present  uses  for  tellurium  are  limited,  the 
demand  being  supplied  by  a  few  hundred  pounds  per 
year,  says  the  U.  S.  Bureau  of  Mines  in  Reports  of 
Investigations,  No.  2,385.  Efforts  have  been  made  by 
government  agencies  in  co-operation  with  copper  re- 
finers to  discover  new  uses  for  tellurium,  but  no  impor- 
tant results  have  been  reported.  It  has  been  used  in  a 
small  way  in  high-resistance  and  other  alloys,  in  organic 
dyes,  for  staining  silver,  in  medicine,  and  as  a  reagent 
in  chemical  laboratories.  As  a  coloring  agent  in  glass 
or  porcelain,  blue,  brown,  and  red  colors  may  be  pro- 
duced by  tellurium,  some  of  the  best  ceramics  being 
colored  in  this  way.  Tellurium  dissolved  in  sodium- 
sulphide  solution  is  used  in  toning  baths  for  photo- 
graphic prints.  Tellurium  dioxide  at  red  heat  is  a 
powerful  oxidizing  agent,  decomposing  completely  even 
lumps  of  steel  or  metal  alloys.  Its  chemical  similarity 
to  sulphur  suggests  many  possible  uses.  It  might  be 
used,  for  instance,  as  telluride  in  coloring  lithopone, 
and  the  extension  of  the  use  of  tellurium  might  well  be 
studied  in  connection  with  the  iron  and  steel  industry. 
There  is  undoubted  promise  in  experimentation  with 
tellurium  compounds  in  the  fields  of  organic  medicinals, 
while  their  physiological  action  in  derivatives  similar 
to  those  of  sulphur  and  selenium  has  not  yet  been 
devteloped.  In  Compounds  similar  to  selenium  oxy- 
chloride,  tellurium  may  provide  valuable  laboratory 
reagents. 

The  use  of  two-tenths  of  1  per  cent  diethyl  telluride 
in  gasoline  as  an  anti-knock  compound  has  been  reliably 
reported.  It  is  said  to  eliminate  carbon  deposits  and  to 
produce  greatly  increased  efficiency  when  used  in  motors 
designed  to  operate  on  very  high  compression.  A 
special  type  of  engine  is  said  to  be  required  to  produce 
these  results,  hence  its  general  use  in  motors  will  not 
be  feasible  unless  the  motor  industry  should  conform  to 
the  required  type.  This  step  in  turn  would  be  depend- 
ent on  a  supply  of  tellurium  adequate  to  treat  all  the 
motor  fuel.  For  this  purpose,  1,500  tons  of  tellurium 
per  year  would  be  required,  and  as  the  possible  annual 
supply  of  tellurium  from  the  present  best  known  sources 
of  copper  refineries  is  said  to  be  only  about  125,000  lb., 
a  much  larger  supply  must  be  developed;  the  discovery 
of  new  uses  not  dependent  on  so  large  a  supply  would 
result  in  wider  utilization  of  present  resources. 

Tellurium  is  usually  offered  in  the  impure  state,  and 
no  market  standards  have  been  developed.  No  ores  are 
known  that  are  rich  enough  in  tellurium  to  permit 
mining  and  treatment  for  tellurium  alone,  even  if  the 
demand  increased  to  large  proportions.  It  is  probable 
that  the  future  supply  will  be  derived  as  a  byproduct 


from  metallurgical  processes,  as  in  the  past.  The  pres- 
ent practice  for  recovering  tellurium  from  the  residues 
in  copper  refining  is  well  presented  by  Lawrence  Addicks 
in  a  1921  publication,  "Copper  Refining."  Briefly,  the 
hot,  alkaline  solution  obtained  by  leaching  slag  from 
the  dore  furnace  is  acidified  with  sulphuric  acid  and 
agitated  by  air.  Commercially  pure  tellurium  is  pre- 
cipitated and  recovered  by  filtration.  Another  method 
is  described  by  Oberhelman  and  Browning,  in  the 
American  Journal  of  Science  (Vol.  36,  p.  399). 

Tellurium  may  be  detected  in  a  mineral  by  the  fol- 
lowing methods : 

1.  For  native  tellurium  and  tellurides,  heat  a  little 
of  the  finely  pulverized  substance  in  a  test  tube  with 
about  5  c.c.  concentrated  sulphuric  acid,  when  the  latter 
will  assume  a  beautiful  reddish-violet  color  if  tellurium 
is  present. 

2.  For  the  presence  of  tellurium  in  minerals  in  gen- 
eral, dissolve  the  pulverized  substance  in  nitric  acid  or 
aqua  regia  and  evaporate  the  solution  to  dryness  with 
hydrochloric  acid.  Repeat  this  procedure  and  finally 
take  up  the  residue  with  dilute  hydrochloric  acid;  filter 
and  pass  SO,  through  the  filtrate,  when  tellurium  will  be 
precipitated  as  a  black  metallic  looking  powder.  This 
powder  may  be  filtered  off  and  treated  as  under  para- 
graph 1. 

The  quantitative  estimation  of  tellurium  has  been  up 
to  the  present  time  of  limited  importance.  The  Com- 
mittee on  Selenium  and  Tellurium  of  the  National  Re- 
search Council,  Washington,  D.  C,  has  been  for  some 
time  studying  the  analytical  chemistry  of  selenium  and 
tellurium.  The  results  of  the  investigation  will  be 
given  to  the  public  in  the  near  future. 


Why  Interior  Painting  Should  Be 
in  Light  Colors 

Many  years  ago  it  was  customary  to  paint  machinery 
in  bright  colors,  and  workmen  took  pride  in  keeping 
everything  clean  and  bright,  says  a  writer  in  The 
American  Architect.  A  stage  of  drabness  succeeded 
the  somewhat  ornate,  showy  period,  and  machines  were 
painted  black  or  steel  gray.  Within  quite  recent 
years  there  has  been  another  swing  toward  giving  work- 
men pleasant  rooms  in  which  to  work,  and  it  has  gone 
to  the  extent  of  using  light-eolored  paints  on  all 
machinery  and  equipment.  The  result  has  been  a 
marked  reduction  in  accidents,  for  many  accidents 
in  shops  occur  because  of  lack  of  light.  Men  also  take 
time  now  to  clean  their  machines,  where  but  a  few 
years  ago  such  time  was  considered  to  be  wasted.  The 
time  spent  in  keeping  the  machines  clean  is  paid  for 
in  the  smaller  amount  of  oil  used  for  lubrication.  Oil 
no  longer  flows  too  profusely  over  machines  which  are 
painted  in  a  light  color. 

Paint  performs  three  useful  functions  in  that  it  is 
used  to  preserve  surfaces  to  which  it  is  applied,  it  is 
used  to  improve  the  appearance  of  surfaces  and  it  is 
used  to  reduce  the  cost  of  artificial  lighting.  It  is  only 
indifference,  or  ignorance,  which  allows  men  to  use 
paint  for  but  one  of  the  three  useful  functions  it  per- 
forms so  well.  When  the  maximum  light  is  needed,  the 
ceiling  should  be  white,  or  a  very  light  cream,  ivory, 
buff,  or  green.  The  walls  may  be  a  somewhat  darker 
tint  to  about  four  feet  above  the  floor.  For  this  height 
a  darker  color  may  be  used  which  will  not  look  too  un- 
sightly when  touched  with  soiled  hands  or  other  objects 
which  cause  disfigurement. 
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Mining  and  Metallurgy  at  Yale  University 

Curricula  Provide  for  the  Selection  of  Fundamental  Subjects  — Teaching  Ability  Is 

a  Faculty  Requisite — Method  of  Presentation  Given  Particular  Attention 

— Specialization  Subordinated  to  Broad  Study 

By  George  J.  Young 


YALE  UNIVERSITY  is  in  an  historic  educational 
and  civic  environment.  Yale  College,  named  for 
Elihu  Yale,  who  made  substantial  contributions  to 
its  support,  was  formally  established  in  1718.  The  title 
Yale  University  was  authorized  by  the  Connecticut  Leg- 
islature in  1887.  The  school  is  situated  in  the  bustling 
city  of  New  Haven,  a  prosperous  industrial  and  railroad 
center  with  a  population  of  162,537  (1920),  founded  by 
the  Puritans  in  1638.  A  few  steps  from  the  campus 
bring  one  into  the  quaint  old  streets  of  the  city,  in 
which  one  may  roam  with  the  certainty  of  finding  inter- 
esting buildings  and  people.  The  New  Haven  Green, 
with  its  historic  and  picturesque  old  "Meeting  Houses," 
recalls  the  days  of  the  oldest  Colonial  period  of  the 
country.  ' 

The  university's  environment  is  one  of  thriving  indus- 
trial development,  manufactures  of  brass  and  alloys  con- 
stituting an  important  factor  of  the  business  activities 
of  New  Haven  and  its  immediately  surrounding  terri- 
tory.  Xo  mining  is  done  near  the  city,  but,  apparently 
with  the  purpose  of  making  the  curricula  complete,  a 
mining  school  was  established  at  Yale  and  has  been 
functioning  for  many  years,  both  mining  and  metal- 
lurgy having  been  introduced  in  1865.  When  I  visited 
the  university,  late  in  1921,  it  lacked  at  least  one  essen- 
tial ingredient,  a  mining  professor.  The  war  had  also 
played  havoc  with  some  of  the  classes,  and  upper-class 
students  were  extremely  scarce.  Since  that  time  a  well- 
known  mining  engineer  has  been  induced  to  undertake 
the  work  of  mining  instruction.  The  present  staff  con- 
of  R.  Britton  Gottsberger,  professor  of  raining; 
C.  IL  Mathewson,  professor  of  metallurgy  and  metal- 
lography; Arthur  Phillips,  assistant  professor  of  metal- 
lurgy, and  Robert  K.  Warner,  instructor  in  mining. 
Alan  M.  Bateman  is  assistant  professor  of  economic 
geology  and  Adolph  Knopf  is  associate  professor  of 
physical  geology  and  petrology.  The  last-named  pro- 
iii  the  department  of  geology  and  geography. 


I  have  named  only  that  part  of  the  faculty  which  is 
directly  associated  with  the  subjects  dealing  with  or 
closely  related  to  mining.  Mr.  Gottsberger  has  had  ex- 
tensive and  varied  experience  in  mining  and  in  execu- 
tive responsibilities,  and  Mr.  Mathewson  has  made  a 
specialty  of  the  metallurgy  of  metal  and  alloy  fabrica- 


Tht  Hammond  mining  labora 


A  corner  of  the  college  campus 

tion.  The  essential  elements  in  faculty  personnel  for 
specialization  in  mining,  metallurgy,  and  other  branches 
are  available.  The  background  afforded  by  other  de- 
partments of  engineering  in  a  fair  state  of  development 
is  also  present.  In  addition  there  a  e  the  traditions  and 
glory  of  a  great  university.  Lacking  only  is  that  min- 
ing environment  which  some  consider  so  essential  to 
the  i  ducat  ion  of  a  mining  engineer.  To  offset  this,  if 
it  he  necessary,  one  must  give  credil  for  a  well-estab- 
lished and  well-trained  faculty,  a  university  of  moderate 

e,  .nid  excellent  conditions  thai  permit  of  concentra- 
tion and  efficienl  study. 

The  Yale  campus  is  a  part  of  New  Haven  and  con- 
forms largely  to  the  existing  street  lines.  There  is  an 
interesting  array  of  architecture,  which  culminates  in 
the  magnificent  darkness  memorial  quadrangle.  In  an 
artistic  sense  the  buildings  of  this  group  are  an  inspira- 
tion in  beauty  of  form  as  well  as  in  color  and  texture  of 
material.  The  old  college  campus  is  well  worth  a  pro- 
longed visit. 

The  curricula  Of  the   mining  and   metallurgy  division 

i    divided  into  two  broad  parts :  the  freshman  year, 
pletelj  organized  as  a  separate  school  of  instruction,  and 

the  remaining  three  years  of  the  four-year  course  given 

In  the  Sheffield  Scientifli  Si  hool.  In  the  Sheffield  Scien- 
tific School  tWO  broad  options  are  available,  mining  and 

,1  as  a  separate  course. 
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but  doubtless  a  student  may  elect  such  extra  work  as  he 
may  desire  or  may  continue  his  work  as  a  post-graduate. 
Both  the  personnel  and  the  laboratory  equipment  in 
geology  and  mineralogy  are  excellent. 

Special  emphasis  is  laid  upon  the  fact  that  the  fresh- 
man instruction  is  separately  organized.  Yale  Univer- 
sity takes  the  logical  position  that  the  freshman  year 
is  a  critical  period  and  that  a  good  beginning  is  all- 
essential.  The  requirement  for  a  faculty  member  in  the 
freshman  college  is  that  he  must  be  a  good  teacher.  It 
is  worthy  of  remark  here  that  Yale  University  has  not 
neglected  the  teaching  factor  in  its  educational  program. 
First  is  the  requirement  of  manifest  teaching  ability 
on  the  part  of  the  faculty  members,  and  second  is  the 
restriction  of  the  size  of  class  to  twenty-six  or  less. 
Both  are  essential  to  efficient  work.  A  system  of  stu- 
dent councilors,  who  are  members  of  the  freshman  fac- 
ulty, is  provided  and  functions  in  a  helpful  capacity. 
Twenty  freshmen  are  assigned  to  each  councilor.  Thus, 
both  within  and  without  the  classroom,  the  freshman 
student  is  given  the  inspiration  of  fellowship  with 
mature  men. 

The  freshman  curriculum  is  a  simple  one — English, 
mathematics,  history,  chemistry,  and  a  foreign  lan- 
guage. It  is  elastic  and  provides  for  deficiences  in  the 
preparation  of  the  entrant.  Probably  some  would  criti- 
cize the  range  of  subject  matter  in  the  freshman  courses 
as  reflecting  an  ancient  or  exceedingly  conservative  posi- 
tion, but  if  the  subject  matter  is  thoroughly  taught, 
such  criticism  is  not  vital.  The  recitation  method  pre- 
dominates. 

The  mining  curriculum  is  given  in  the  accompanying 
table,  which  includes  an  estimate  of  the  time  require- 
ments in  both  freshman  and  advanced  courses.  In  the 
accompanying  figure  I  have  given  a  chart  of  the  time 
element  from  the  viewpoints  of  subject  matter  and  edu- 
cational method. 

The  mining  curriculum  lacks  the  mechanical  and  elec- 
trical as  well  as  the  engineering  design  element.  It  is 
strong  on  basic  subjects,  and  the  geological  element  is 
comprehensively  developed.  The  curriculum  as  given 
in  this  table  does  not  indicate  other  than  the  formal 
outline.  Certain  electives  may  be  substituted;  for  ex- 
ample, elementary  engineering  mechanics  (statics  and 
kinetics)  may  be  taken  in  place  of  quantitative  and 
metallurgical  analysis;  stresses  (theory),  in  place  of 
assaying;  mechanism  and  machine  design  may  be  taken 
by  students  who  have  had  sufficient  preparation.  There 
is  an  evident  attempt  to  give  elasticity  and  to  introduce 
the  mechanical  and  engineering  design  element  in  at 
least  as  far  as  elementary  principles  are  concerned. 

The  introduction  of  a  course  in  principles  of  physical 
chemistry  in  the  senior  year  is  novel  and  has  obvious 
advantages. 

The  curriculum  is  not  top-heavy  with  courses ;  in  fact, 
compared  with  some  others,  it  might  be  considered 
scanty  in  technical  subjects.  In  the  catalog  the  curric- 
ulum is  not  called  an  engineering  course.  There  is 
evidence  here  of  a  desire  for  accurate  statement. 

The  analysis  of  methods  of  instruction  is  interesting. 
The  lecture  system  is  made  secondary  to  recitation.  The 
freshman  year  is  largely  handled  by  the  recitation 
method.  Only  in  the  last  two  years  in  the  mining  course 
is  the  lecture  system  used  to  any  considerable  extent. 
Laboratory  work  is  about  equal  in  time  to  classroom 
work.  An  important  point  is  the  insistence  upon  ade- 
quate preparation.  A  specified  time  is  allotted  for  each 
subject;  the  actual  amount  will  vary  with  the  individual 


student,  some  requiring  more  and  some  less. 

In  the  metallurgy  curriculum  the  second  year  is  the 
same  as  in  mining.  The  third  year  omits  the  courses 
in  geology,  but  retains  the  course  in  elementary  min- 
eralogy. Physical  chemistry  is  also  given  in  this  year. 
Options  are  allowed  in  mechanics,  stresses,  mechanism, 
and  machine  design.  In  the  senior  year,  emphasis  is 
placed  upon  the  metallurgy  which  applies  to  the  metal- 
manufacturing    industry.       Metallography    and    metal 


«*&%& 


Analysis  of  mining  curriculum  and  methods  of 
instruction, 

technology,  in  addition  to  ore  dressing,  are  given.  The 
objectives  of  the  metallurgy  course  aim  at  employment 
as  a  metallurgical  chemist,  as  a  metallurgist  who  may 
ultimately  undertake  the  development  and  technical  di- 
rection of  ore-treatment  processes,  or  as  a  physical 
metallurgist.  The  preparation  is  indicative  of  the  funda- 
mentals required  for  these  objectives,  leaving,  however, 
the  experience  factor  to  be  attained  by  the  student  after 
graduation. 
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The  work  of  the  mining  and  metallurgy  courses  is 
conducted  in  the  Hammond  laboratory,  which  houses  the 
classrooms,  departmental  library,  museum,  and  labora- 
tories. Since  I  visited  the  Hammond  laboratory  in  1909 
relatively  few  changes  have  been  made  in  the  ore- 
dressing  equipment.  New  equipment  for  metallographic 
work  has  been  added.  The  laboratory  possesses  possi- 
bilities of  reorganization  and  improvement  to  accord 
with  modern  teaching  requirements. 

Yale  University  is  worthy  of  study  by  technical 
schools  chiefly  because  it  has  recognized  the  fundamental 
importance  of  good  teaching  and  has  not  blindly  fol- 
lowed the  path  of  extreme  specialization  at  the  expense 
of  fundamentals. 

VALE     FRESHMAN     CURRICULUM     (HOURS1  ESTIMATED) 


English — a  study  of  a  few  important  books   96  96 

History — European    history,    with    emphasis    on    political, 

social,  religious  and  economic  movements 96  96 

Mathematics — Solid  geometry,  trigonometry  and  introduc- 
tion to  analytic  geometry  and  calculus 320  .  .              320 

Chemistry   96  32     64      192 

Foreign  language 96  . .               96 

Totals  704     32     64     800 

Alternatives  are  provided  where  entrants  have  had 
advanced  work  in  mathematics  and  chemistry.  Biology 
or  drawing  may  be  substituted  for  a  foreign  language. 

MINING    CURRICULUM    IN    SHEFFIELD   SCIENTIF.C    SCHOOL 


Mathematics  through  calculus 

96 

192 

288 

Chemistry 

General 

96 

32 

192 

224 

544 

32 

16 

240 

64 

352 

Mechanics,  heat,  light,  sound 

96 

32 

108 

108 

(44 

96 
64 

192 
64 

288 
128 

16 

32 

144 

192 

(Principles,    business,    finance, 

.IC- 

192 

240 

4<2 

(a)  80, 

(801 

r  ilogy 

Mineralogy 

48 

l"2 

4" 

288 

Physical  and  el  ■ 

64 

1(12 

166 

I'vtrol  ,rv — ch-mcntarv 

16 

16 

32 

.,4 

96 

1  a". 

80 

96 

96 

272 

Field  geology  (summer  work) 

Mining 
Metallurgy 

64 

128 

144 

192 

528 

32 

48 

80 

Ore  dressing 

U 

32 

96 

64 

224 

Totals 

.      960 

352 

1.698 

4,238 

Class  room  total 

2.540 

Preparation  total 

1,698 

lal 

330 

Grand  total 

4.568 

5.368 

Jol  table 

Angola  Mineral  Concessions  Expiring 

The  concessions  of  several  mining  companies  in  An 
gola,   a    Portugut  i    .oast   of 

Africa,  will  expire  early  in  L923,  according  la  Com/i 
Reports,  and   it  is  believed   that  ons  will 

fen  in  the  | lei  al ion  guarantee!] 

im  annual1',  in  p  i  id  ex- 

ploitation.    One  of  ti  i     mineral 

righta  in  most  of  the  Province  of  Angola  north  o 

tela  railroad,  excepting  diamonds  and  hydrocar- 
bons.    Mining  engineers  who  have  pro  i  e<  ted   in  that 


territory  believe  the  concession  is  valuable,  although  it 
has  not  been  entirely  prospected. 

Another  concession  confers  all  mineral  rights  in  a 
large  portion  of  the  southwestern  part  of  the  Province 
of  Angola  south  and  southeast  of  Mossamedes.  Most 
of  the  alluvial  gold  deposits  in  this  territory  have  been 
worked,  so  far  as  they  are  known  to  exist,  but  it  is 
reported  that  auriferous  quartz  has  been  discovered  in 
many  parts  of  it.  Engineers  have  reported  that  there 
are  geological  indications  of  other  minerals,  and  that 
the  territory  has  not  been  properly  prospected. 

Interested  American  firms  may  obtain  the  names  of 
the  companies  now  operating  under  the  concessions,  the 
names  of  the  officials  to  whom  to  apply  for  such  rights, 
and  the  names  and  addresses  of  engineers  who  can  give 
detailed  information  as  to  the  concessions  by  directing 
an  inquiry  to  the  Iron  and  Steel  Division,  Bureau  of 
Foreign  and  Domestic  Commerce,  Washington,  D.  C, 
and  referring  to  file  Nos.  66,585  and  66,586. 


The  Recovery  of  Gold  on  Corduroy 
Suggested  in  South  Africa 

Well-known  objections  to  the  use  of  mercury  in  the 
recovery  of  gold — such  as  theft  of  the  amalgam,  mer- 
cury poisoning,  loss  of  mercury  due  to  incomplete 
attachment  of  the  mercury  to  the  copper  plates,  flouring 
of  the  mercury,  sand-scouring  of  the  amalgamated 
plate.-,,  the  expert  labor  required,  and  the  fact  that  only 
gold  and  silver  can  be  recovered  by  this  means — have 
led  South  African  metallurgists  to  the  trial  of  sub- 
s' itutes.  Corduroy  cloth  has  been  used  for  the  collec- 
tion of  the  valuable  mineral,  according  to  a  writer  in 
a  recent  issue  of  the  South  African  Mining  and  Engi- 
,:  i  r'nui  Journal. 

The  method  consists  chiefly  in  the  utilization  of  the 
ridges  in  the  cloth  as  riffles  for  catching  the  heavy 
portions  of  the  pulp  as  it  issues  from  the  mill.  Its 
great  function  is  to  effect  a  separation  of  the  valuable 
portion  of  the  ore  from  the  lighter  and  less  productive 
pulp.  The  action  of  the  cloth  is  therefore  somewhat 
similar  to  that  of  a  Frue  vanner,  except  that  in  the 
former  case  there  is  no  motion  of  iho  cloth  itself;  the 
pulp  flows  from  ttif  mortar  luxes  or  from  the  tube 
mill  over  the  cloth,  which  is  spread  over  a  table  or 
frame,  and  the  rush  of  pulp  and  water  carries  away  the 
lighter  material  and  a  portion  of  the  gold  contents, 
but  leaves  behind  in  its  path  the  coarser  gold,  black 
Band,  and  other  heavy  material.  At  intervals  the  cloth 
is  removed  and  its  contents  are  worked  off  into  a 
lie  receiver  from  which  the  concentrate  is  re- 
moved and  smelted  for  the  recovery  of  the  gold  in  the 
usual  way. 

The  following  important  advantages  are  apparent  by 
this  me' hod:  The  complete  elimination  of  meivurv  as 
a  factor  in  the  «  every  of  the  gold.  The  removal  of  the 
for   skilled    labor    in    I  lie    treatment    of    the    | 

for  amalgamation  (the  mechanical  operation  of  remov- 
ing  and   replacing  the  trays  on  the   tables   being  done 
by  Kafirs).    The  removal  of  temptation  to  purloin  amal- 
Tho  recovery   not    only   ><(  the  gold   but    also  that 
.....   rare   met.  '"(I    with    it    in   the  ore; — ie.. 

platinum,    palladium,   and    iridium.      Since   the  concen- 
trate   cat)  be  reduced  to  small  proportions  by  the  mag- 
removal   of  the   iron,   the   further  recovery   of  the 
gold    from   the   remaining  concentrate  leaves   the    P 
mini  available  for   further   treatment    for   the  extraction 

•    metals  of  the  platinum  group. 
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The  Crowe  Process 

"Is  the  Crowe  precipitation  process  being  used  exten- 
sively? I  would  also  like  to  know  something  about  the 
theory  of  its  operation." 

The  Crowe  process  is  a  patented  method  of  vacuum 
precipitation  used  in  conjunction  with  the  cyaniding  of 
gold  and  silver  ores.  It  is,  without  doubt,  a  marked 
improvement  in  gold  and  silver  hydrometallurgy  and 
was  patented  by  T.  B.  Crowe,  mill  superintendent  of 
the  Portland  Gold  Mining  Co.,  of  Cripple  Creek,  Colo., 
in  1916.  The  principle  of  the  process  is  extremely 
simple  and  consists  in  the  removal  of  oxygen  from 
pregnant  solutions  before  they  are  treated  with  zinc 
dust  or  shavings. 

The  process  is  essentially  a  physical  one,  although  it 
is  designed  to  prevent  chemical  action  of  the  oxygen 
with  the  precious  metals  and  zinc,  which  would  affect 
precipitation.  Owing  to  its  simplicity  and  to  the  fact 
that  the  deleterious  effect  of  oxygen  on  precipitatior. 
was  generally  known  many  years  ago,  the  patent  waa 
attacked  by  several  engineers,  but  unsuccessfully.  As 
in  the  case  of  other  inventions,  cause  and  effect  were 
known,  but  it  remained  for  Mr.  Crowe  to  offer  a  practical 
solution  to  i?moving  the  cause.  The  process  is  now 
used  in  many  cyanide  plants  in  the  United  States  and 
other  gold-  and  silver-producing  countries,  where  it  is 
effecting  economies  in  the  consumption  of  zinc  and 
cyanide.  It  is  inexpensive  :n  operation,  as  the  only 
power  necessary  is  that  required  to  drive  a  small — 
generally  a  1-hp. — motor  operating  a  vacuum  pump. 
The  other  apparatus  required  is  a  receiver  in  which 
the  solution  is  subjected  to  the  action  of  a  vacuum,  and 
the  usual  accompaniment  of  gages  and  valves.  The  flow 
of  the  solution  is  automatic. 

In  theory  the  process  permits  a  greater  amount  of 
hydrogen  to  be  evolved  in  the  zinc  boxes  or  other  pre- 
cipitating device  than  without  its  use.  Hydrogen  is 
assumed  to  be  the  active  precipitant  and  is  generated 
by  the  dissolution  of  the  zinc  in  caustic  alkali,  a 
reaction  which  continues  so  long  as  fresh  zinc  is  ex- 
posed to  the  solvent.  Ordinarily,  some  of  this  hydrogen 
would  be  lost  through  combination  with  the  dissolved 
oxygen  in  the  pregnant  solution  and  hence  the  precipita- 
tion affected. 

The  amount  of  the  oxygen  in  solution  depends  upon 
the  treatment  to  which  it  has  been  subjected  and  upon 
the  temperature  of  the  liquid.  Agitation  naturally  is 
a  powerful  aerating  agent,  whereas  the  application  of 
heat  to  a  solution  decreases  its  power  of  holding  air. 
In  fact,  it  is  no  new  discovery  that  heating  cyanide 
solutions  in  winter  aids  precipitation.  However,  it  must 
not  be  forgotten  that  although  the  presence  of  oxygen 
is  undesirable  in  the  precipitation  of  gold  and  silver, 
oxygen  is  desirable  in  the  dissolving  of  those  precious 
metals  in  cyanide.  The  Crowe  process  removes  the 
oxygen  when  it  is  not  wanted,  and  only  places  the 
burden  of  precipitating  the  gold  and  silver  upon  the 
zinc,  so  that  both  weaker  cyanide  solutions  and  smaller 
amounts  of  zinc  can  be  used. 


Gallium 

"We  have  found  a  mineral  that  we  do  not  understand. 
It  looks  like  gold,  only  it  is  redder  than  common  gold  and 
is  softer.  We  can  press  it  out  into  very  thin  sheets,  which 
show  great  ductility.  On  putting  it  in  an  ordinary  stove 
fire  on  an  iron  spoon  it  completely  evaporates  without 
even  leaving  a  trace.  We  have  been  told  that  this  is  gallium 
and  is  highly  valuable. 

"Will  you  please  let  me  know  what  you  can  about  gallium, 
especially  its  market  value  and  how  to  market  the  metal. 
Can  I  get  any  treatise  on  gallium  ore?  Where  can  I  get 
it  assayed  for  gallium?" 

It  is  impossible  from  the  description  given  to  state 
whether  the  mineral  you  have  found  is  gallium.  It 
would  be  well  for  you  to  send  your  sample  to  a  reliable 
assayer  or  chemist,  requesting  him  to  analyze  it  for 
gallium  if  you  suspect  that  is  present.  The  only  occur- 
rence of  gallium  known  to  us  is  as  a  constituent  of 
zinc-blende,  in  which  mineral  it  is  found  in  minute 
amounts.  Gallium  is  a  fairly  hard  gray  metal  and 
may  be  hammered  into  thin  sheets,  which  can  be  bent 
without  injury  to  them.  It  has  a  specific  gravity  of 
5.9  when  solid  and  a  low  melting  point,  86  deg.  F.  Its 
properties  are  similar  to  those  of  aluminum.  Gallium 
was  discovered  in  1875,  and  it  is  interesting  to  note 
that  its  discovery  was  predicted  much  earlier  by 
Mendeleef.  According  to  Hillebrand  and  J.  A.  Scherrer, 
gallium  will  wet  glass  and  porcelain  and  will  remain 
liquid  far  below  its  melting  temperature  unless  it  is 
inoculated  with  solid  gallium. 

We  do  not  know  of  any  commercial  application  of 
gallium.  Only  small  amounts  have  been  produced  at 
any  time,  and  there  is  no  regular  market  for  the  metal, 
hence  we  do  not  publish  any  quotations  on  it. 


Flotation  of  Flue  Dust  from  Copper  Furnaces 

"Will  you  be  kind  enough  to  advise  me  if  there  is  any 
successful  oil  flotation  process  that  will  treat  flue  dust  from 
a  copper  furnace?" 

We  do  not  think  that  flue  dust  could  be  economically 
recovered  by  any  of  the  oil  flotation  processes  so  far 
developed.  The  chief  difficulty  would  be  in  the  oxida- 
tion of  the  sulphide  particles.  Owing  to  the  heat  and 
oxidizing  atmosphere  in  the  top  of  a  blast  furnace,  all 
of  the  fine  particles  of  ore  that  are  blown  out  into 
the  flue  are  at  least  superficially  oxidized.  Therefore, 
to  float  them  would  require  surface  reduction  in  a  pre- 
liminary treatment,  by  the  use  of  sodium  sulphide 
or  by  other  means.  This,  of  course,  is  metallurgically 
possible,  but  we  do  not  think  it  would  be  advisable.  It 
is  doubtful  whether  there  would  not  be  a  good  many 
particles  of  too  large  a  size  for  flotation  treatment. 
Moreover,  the  flue  dust  from  a  blast  furnace  contains  a 
fairly  large  percentage  of  coke,  and  the  value  of  this 
coke  as  a  fuel  in  the  subsequent  smelting  of  the  dust 
is  not  to  be  overlooked.  It  would  probably  be  lost  with 
the  tailings  if  the  dust  were  treated  by  flotation. 

Possibly  some  of  our  readers  can  contribute  further 
comment  and  information. 
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Study  of  the  Invasion  of  Oil  into 
a  Water-Wet  Sand 

THE  RESULTS  of  an  experimental  study  of  the 
factors  which  are  known  or  thought  to  exercise 
an  influence  on  the  segregation  and  accumulation 
of  oil  in  porous  strata  were  described  by  Orrin  W.  Skir- 
vin  in  a  paper  presented  by  the  Society  of  Economic 
Geologists  at  its  Amherst  meeting  on  Dec.  29,  1921. 
Various  combinations  of  sands  were  used,  together  with 
three  grades  of  oil. 

"It  has  been  shown  experimentally  that  water  in- 
vading an  oil-saturated  sand  body  containing  a  rela- 
tively coarse-grained  and  a  relatively  fine-grained  sand 
will  { within  certain  limits)  displace  the  oil  from  the 
coarse  sand  and  not  from  the  fine  sand,"  says  Mr. 
Skirvin.  "It  has  also  been  demonstrated  that  oil  in- 
vading a  similar  sand  body,  but  water-saturated,  will 
displace  the  water  from  the  coarse  sand  and  not  from 
the  fine  sand.  There  is  no  dispersion  after  the  experi- 
ment in  the  latter  case,  nor  in  either  case  if  the  differ- 
ence in  grain  size  of  the  two  sands — and  therefore  the 
difference  in  size  of  pores — is  greater  than  a  certain 
limiting  value  which  has  not  been  determined. 

"From  these  considerations  it  would  appear  that 
whether  oil  is  found  in  coarser-  or  finer-grained  sands 
or  strata  than  the  adjacent  strata — assuming  the  rocks 
to  be  water-'wet' — depends  on  whether  the  oil  has  ac- 
cumulated by  displacing  water  or  whether  the  oil  is 
the  residual  fraction  retained  in  the  finer-grained  por- 
tion of  the  reservoir  after  the  displacement  or  removal 
of  that  in  the  more  open  portion  by  invading  water. 
Commercial  deposits  of  oil  usually  occur  in  the  more 
open  portions  of  a  water-wet  sand — that  is,  in  those 
portions  of  a  reservoir  in  which  the  pore  spaces  are 
larger  than  the  surrounding  ones,  provided  there  are 
irregularities  in  the  sand  body.  We  would  infer,  then, 
that  such  deposits  are  the  result  of  oil  displacing  water 
from  a  more  open  part  of  a  sand  body.  That  this  view 
is  in  accord  with  the  anticlinal  theory  and  its  hydraulic 
modifications  Is  attested  by  the  carefully  performed  ex- 
periments of  Mills'  in  which  oil  was  made  to  displace 
water  from  the  relatively  coarse  tops  of  domes  and  their 
analogies — but  not  from  the  fine-grained  'cap'  sands 
above,  by  the  action  of  relatively  weak  hydraulic  cur- 
rents. 

"The  relative  viscosities  .if  oil  and  water,  oil,  es- 
pecially the  heavier  grades,  being  more  viscous,  tend 
to  effect  a  segregation  of  oil  in  the  larger  pores  when- 
ever the  motion  of  the  two  liquids  is  from  larger  to 
smaller  pore*.     This  is  trui  ..nee  of 

small  pores  to  viscous  oil  is  much  greater  than  that 
offered  by  the  larger  pores,  while  at  the  same  time  the 
resistance  of  small  pores  to  water  is  much  less  than 
their  resistance  to  the  more  viscous  oil. 

"Adhesion  of  oil  to  a  sand  particle  is  a  function  of 
thp  attraction  nf  the  molecules  of  the  substance  com- 
posing the  grain  for  the  molecules  of  oil.     When  this 


attraction  is  greater  than  the  internal  molecular  attrac- 
tion of  the  liquid,  the  substance  is  wet  by  the  oil  and 
adhesion  becomes  greater  in  proportion  to  the  magni- 
tude of  excess  attraction.  Since  all  mineral  oils  wet  the 
sand  or  reservoir  material,  we  have  assumed  that  the 
attraction  between  the  molecules  of  the  two  substances 
at  their  surface  of  separation  is  greater  than  the  molec- 
ular attraction  within  the  oil.  The  role  of  adhesion  is  to 
retain  as  much  oil  as  possible  in  contact  with  sand  sur- 
faces. When  adhesion  is  relatively  small,  as  with  most 
light  oils  of  low  viscosity,  the  actual  amount  which  a  sand 
surface  is  .able  to  retain  when  the  liquid  is  subjected 
to  a  displacement  force  is  small  compared  to  the  amount 
retained  under  similar  conditions  when  the  adhesion  is 
great.  Since  viscosity  is  the  result  of  internal  molec- 
ular attraction  or  friction,  while  adhesion  is  the  at- 
traction or  friction  at  the  surface  of  contact  with  sand 
particles,  it  is  seen  that  both  work  toward  the  same 
end  to  oppose  any  force  which  tends  to  remove  the  oil 
from  contact  with  itself  or  with  sand  grains.  This  is 
why  water-flooding  methods  for  recovery  of  oil  are  much 
less  effective  with  moderately  viscous  oils  than  with  the 
light  so-called  non-viscous  varieties.  For  since  adhesion 
becomes  more  pronounced  with  higher  viscosity  we  have 
both  factors  assuming  important  magnitudes  as  we  pass 
from  less  viscous  to  more  viscous  oils. 

"The  theory  has  been  brought  forward  by  McCoy* 
that  the  accumulation  of  oil,  especially  the  migration  of 
oil  from  fine  bituminous  shales  to  adjacent  reservoir 
rocks,  is  effected  mainly  by  capillary  forces.  With  this 
view  the  writer  cannot  agree,  because  experimental  evi- 
dence seems  to  emphasize  that  any  series  of  openings 
of  capillary  dimensions  wet  with  only  the  thinnest  film 
of  oil  have  no  preferential  attraction  for  water.  Since 
clays  and  shales  are  more  compressible  than  sandstones, 
it  is  mainly  through  pressure  and  the  resulting  reduc- 
tion in  volume  of  pore  space  of  the  bituminous  shales 
that  oil  is  forced  out  of  them  and  into  the  adjacent 
reservoir  rocks." 

The  experimental  study  of  the  theory  of  invasion 
undertaken  r?hows  that  the  larger  pores  contain  the 
invading  fluid,  whether  this  i*  oil  that  invades  a  water- 
wet  sand  or  water  that  invades  an  oil  wet  sand.  This 
reduces  the  supposed  role  of  differential  capillarity  in 
the  distribution  of  oil  and  water  in  rocks,  as  related  to 

their  porosity.  

Standard  Subsidiary  Will  Build  Refinery  in 
Alberta,  Canada 

The  citizens  of  Calgary,  Alta.,  have  ratified  the  agree- 
ment of  the  city  with  the  Imperial  Oil  Co.,  subsidiary 
of  the  Standard,  under  which  the  company  will  build 
a  $2,500,000  oil  refinery  in  Calgary.  The  only  conces- 
sion granted  the  company  is  that  the  assessment  is  fixed 
at  $250,000  for  a  term  of  twenty  years. 

ln  ,  ,  ,  ,.„,.„,„■  <;..4o<jv.  Vol.  15,  No.  5,  pp.  398- 

.    on    PrlndptM   of 

„„i  o>  <;..,;..>;».  v.. i    17,  pp    M2-8U  1!>19. 
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New  Books 


Economic  Geology  Through 
German  Spectacles 

Abriss  der  Lehre  von  den  Erzlager- 
statten.  By  Richard  Beck;,  con- 
densed by  Georg  Berg.  Berlin:  Ge- 
briider  Borntraeger.     $3.60. 

The  original  work  on  ore  deposits  by 
Beck,  translated  into  English  by  Weed, 
was  a  valuable  study  in  the  science  of 
ore  deposits.  The  volume  at  our  hand, 
published  in  1922,  and  specified  as  to 
authorship  Beck-Berg,  with  a  preface 
by  Dr.  Georg  Berg  written  in  1921, 
should,  we  expected,  be  an  up-to-date 
and  comprehensive  book  on  ore  de- 
posits, as  its  title  and  preface  convey. 
But  certain  tendencies  were  at  once 
apparent  to  the  reviewer,  and  he  will 
try  to  express  some  of  them  statisti- 
cally. It  was  apparent  that  not  only 
was  the  language  of  the  textbook  Ger- 
man, but  that  the  book  was  on  ore  de- 
posits as  seen  through  German  spec- 
tacles. The  reviewer  took  the  first  one 
hundred  pages,  and  next  opened  the 
book  at  random  and  took  one  hundred 
pages  from  there  on.  This  together  rep- 
resents half  the  book.  The  references  for 
the  two  hundred  pages  were  then 
roughly  tabulated:  references  to  Ger- 
man geologists,  178;  American,  36; 
Russian,  11;  Swedish,  8;  English,  8; 
Norwegian,  6;  Canadian,  4;  Finnish, 
4;  Australian,  3;  South  African,  3; 
French,  2.  Comment  is  unnecessary. 
The  name  of  the  great  French  economic 
geologist,  De  Launay,  does  not  appear 
at  all  in  the  "Index  to  Authors" 
(Autorenregister)  in  the  back  of  the 
book;  though  one  of  the  two  French 
references  is  to  De  Launay.  Bear  in 
mind  that  this  is  a  universal  textbook 
of  ore  deposits,  covering  the  whole 
world  and  summarizing  all  the  known 
science  of  economic  geology. 

Does  this  represent  the  pre-war  Ger- 
man blind-spot  to  science  which  is  not 
German;  and  may  we  hope  that  under 
the  Republic  the  liberal  scientist  has 
appeared?  Yet  the  book  is  published 
in  1922.  The  reviewer  has  again  ap- 
plied statistics  to  this  problem.  Going 
over  the  263  references  above  men- 
tioned to  find  the  attention  which  had 
been  paid  to  the  latest  literature,  he 
finds  the  following  references  to  publi- 
cations since  1910:  German,  61;  Ameri- 
can, 4;  Russian,  2;  Finnish,  1;  Aus- 
tralian, 1;  English,  1;  Swedish,  1;  Nor- 
wegian, 0;  Canadian,  0;  South  African, 
0;  French,  0.  In  other  words,  out  of 
178  references  to  German  authors,  61, 
or  one-third,  refer  to  publications  since 
1910;  and  (taking  the  next  most  numer- 
ous) out  of  36  American  references, 
only  4,  or  one-ninth,  are  to  work  since 
1910.  The  two  lone  French  references 
(out  of  263)  are  dated  1886  and  1903! 

The  above  demonstration  could  well 
be  amplified;  but  it  shows  to  American 
students  that  the  book  is  to  be  used 
as    a    study    of    German    thought    in 


economic  geology,  and  that  it  is  very 
far  from  being  reliable  as  a  general 
textbook.  The  references  to  "Ameri- 
can literature,"  in  addition  to  their  age, 
show  a  profound  ignorance  of  the  de- 
velopment of  thought  in  American 
economic  geology  and  of  the  literature 
of  American  ore  deposits. 

We  should  perhaps  not  be  too  hard 
on  the  Germans  in  this  respect,  for 
American  writers  of  textbooks  sin  also 
in  this  particular,  and  have  a  very  hazy 
idea  of  the  literature  of  other  countries. 
It  is  a  universal  failing,  of  which  Amer- 
icans and  Englishmen  and  Frenchmen 
must  own  themselves  separately  guilty 
and  provincial.  But  "they  do  those 
things  better  in  Germany,"  when  all 
is  said;  far  better — or  worse. 

Having  thus  paid  our  respects  to  the 
new  textbook,  we  hasten  to  express  our 
regard  for  the  late  Dr.  Richard  Beck, 
of  Freiburg,  as  an  economic  geologist. 
Those  who  study  this  work,  or  Weed's 
older  translation,  as  an  expression  of 
the  views  of  Dr.  Beck  as  to  deposits 
with  which  he  was  familiar  (and  they 
were  many),  will  find  themselves  well 
repaid.  But  when  the  present  volume 
describes  the  Comstock  lode  in  Nevada 
as  the  most  famous  example  of  the 
"tellurium-gold  veins"  (p.  182),  and  on 
the  next  page  (183)  refers  the  free-gold 
ores  of  Farncomb  Hill,  in  Breckenridge, 
Colo.,  to  the  same  group,  the  sagacious 
reader  must  decide  that  the  book  is  far 
from  being  a  "reliable  guide"  (ge- 
treuer  Fiihrer)  as  Dr.  Berg's  preface 
optimistically  hopes.  Still,  there  is 
much  pay-ore  in  the  book  if  you  dig 
for  it — and  if  you  know  ore  from  waste 
when  you  see  it.  J.  E.  Spurr. 


A  Monograph  on  Broken  Hill 
The  Geology  of  the  Broken  Hill  Dis- 
trict. By  E.  C.  Andrews.  Geological 
Survey  of  New  South  Wales,  Sidney. 
Memoirs,  Geology  No.  8.  1922.  £2  2s. 
This  study  of  one  of  the  most  notable 
mines  in  the  world  is  a  credit  to  the 
Geological  Survey  of  New  South  Wales 
and  a  monument  to  the  industry  and 
devotion  of  its  author.  The  Broken 
Hill  district,  as  the  author  states,  is 
"as  an  individual  producer  of  lead  and 
zinc  .  .  .  perhaps  the  most  important 
mining  center  known."  The  total  yield 
from  the  district  is  over  £111,500,000; 
and  the  dividends  paid  have  exceeded 
£26,500,000.  Most  of  this  has  been 
from  one  line  of  lode  only,  the  Broken 
Hill  lode,  with  a  length  of  three  and 
one-half  miles.  This  has  produced 
32,000,000  tons  of  ore;  and  according  to 
1919  estimates  the  ore  reserves  are  at 
least  13,000,000  tons.  This,  says  the 
author  (p.  285),  "based  on  the  output 
of  1918,  say  1,250,000  tons,  would  give 
a  life  of  exceeding  ten  years  approxi- 
mately ...  on  the  assumption  that 
7,000  men  work  three  shifts  of  e'ght 
hours."  But  the  author  points  out  the 
"high  expectation"  of  7,000,000  tons 
over  and  above  the  13,000,000. 

Though  the  report  is  mainly  on  the 
geology  of  the  district,  as  the  title 
states,  mining  and  milling  methods  re- 
ceive some  attention  (Chapter  VIII). 
The  method  of  mining  is  the  "square-set 


and  fill"  system  so  common  in  North 
America,  the  square-set  system  of  tim- 
bering having  been  introduced  by  an 
American  mining  engineer  from  the 
Comstock  lode  in  Nevada.  Oregon  pine 
was  used. 

The  geology  of  the  region  occupies 
practically  all  of  the  report,  and  is 
sufficiently  complex.  Mr.  Andrews  sup- 
plies a  wealth  of  material;  it  is  possibly 
not  carefully  enough  edited  and  com- 
pressed, but  that  is  a  common  and 
natural  characteristic  of  geological  re- 
ports. The  appendices  are  valuable, 
though  they  involve  considerable  repe- 
tition. Fortunately,  Mr.  Andrews  him- 
self has  summarized  the  report  in 
Economic  Geology  for  September,  1922. 

The  age  of  the  ore  deposits  is  re- 
garded as  Archean.  The  schists  and 
gneisses  in  which  the  lode  lies  are  over- 
lain by  glacial  till  (tillite)  of  lower 
Cambrian  or  pre-Cambrian  age.  The 
original  nature  of  the  Archean  coun- 
try rocks  (now  schists  and  gneisses) 
isjheld  to  have  been  sedimentary  shales; 
these  were  later  intruded  by  many 
igneous  sheets.  Later  came  close  fold- 
ing and  shearing  and  subsequently 
"igneous  emanations."  The  order  of 
deposition  as  interpreted  by  Mr. 
Andrews  seems  to  be  as  follows:  1, 
Lodes  and  deposits  of  magnetite,  gar- 
net, apatite,  and  quartz;  2,  pegmatite 
(with  green  feldspar)  ;  3,  main  ore 
deposition — rhodonite,  manganese  gar- 
net, apatite,  fluorspar,  quartz,  calcite, 
gahnite  (zinc  spinel),  zinc -blende,  and 
galena. 

At  some  distance  from  the  main  cen- 
ter of  mineralization  (away  from  the 
Broken  Hill  lode)  come  lodes  carrying 
galena  with  iron  carbonate  and  quartz, 
or  with  quartz  alone,  or  with  quartz 
and  fluorspar.  In  some  sections  of  the 
district,  also,  tin  and  tungsten  minerals 
occur  in  connection  with  granite  dikes, 
and  elsewhere  platinum  in  connection 
with  very  basic  rocks. 

As  to  the  main  Broken  Hill  lode,  we 
may  point  out  that  it  is  unusual  in  the 
occurrence  of  manganese  garnet  and 
zinc  spinel  in  a  great  lead-zinc  deposit. 
To  the  reviewer  some  analogy  is  sug- 
gested with  the  zinc  deposits  of 
Franklin  Furnace  in  New  Jersey,  and 
pre-Cambrian  deposits  in  crystalline 
gneisses  and  sediments,  where  zinc 
spinel  and  manganese  garnet  likewise 
occur.  Also,  at  Franklin  Furnace, 
Spencer  believes  the  ores  to  have  been 
due  to  "magmatic  emanations." 

In  form  the  Broken  Hill  lode  is  ir- 
regular, having  formed  largely  by 
replacement  of  a  large  "drag  fold" 
in  the  schists  and  gneisses;  this  drag 
fold  is  "a  portion  of  a  closely  folded 
anticline  which  had  suffered  differential 
movement  of  the  limbs  through  stretch- 
ing by  rock  flowage."  In  this  there 
also  seems  to  the  reviewer  to  be  re- 
vealed a  certain  analogy  to  Franklin 
Furnace,  where  the  main  ore  deposits 
occur  in  the  apical  areas  of  synclinal 
troughs,  as  the  Broken  Hill  lode  does 
in  the  apical  areas  of  anticlinal  saddles. 
Further  analogies  could  be  drawn  be- 
tween the  two  deposits. 

J.  E.  Spurr. 
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A  Jingoistic  View  of  England's 
Opportunities  in  Russia 

Sir  E.  Mackay  Edgar  Hopes  for  Mining 

Expansion  and  Monopolization 

Under  British  Control 

IN  a  recent  interview,  Sir  Edward 
Mackay  Edgar,  the  British  merchant- 
banker,  waxed  enthusiastic  over  the 
effects  of  the  agreement  which  had  just 
been  reported  as  reached  between  the 
Soviet  Government  and  Russo-Asiatic 
Consolidated,  Ltd.  Since  Sir  Edward's 
commentary,  news  has  come  that  the 
Russian  Government  has  finally  declined 
to  ratify  the  agreement.  Concerning 
the  reported  concessions  and  conven- 
tion, Sir  Edward  said: 

"Its  importance  consists  in  this: 
while  the  world  is  running  short  of 
non-ferrous  metals  (copper,  lead,  and 
zinc)  and  while  the  present  sources  of 
supply  are  being  rapidly  depleted  to 
meet  a  constantly  rising  demand, 
the  inexhaustible  reserves  of  Russia, 
thanks  to  this  agreement  and  its  con- 
sequences on  the  metal  position  of 
Russia,  are  again  becoming  available 
for   the  purposes  of  industry. 

"The  agreement  arrived  at  between 
it  Government  and  the  Russo- 
Asiatic  Consolidated  has  been  wel- 
comed and  commented  on  from  many 
points  of  view,  political,  personal,  and 
commercial;  it  has  been  described,  and 
quite  rightly,  as  a  remarkable  tribute 
to  the  character  and  abilities  of  its 
chairman,  Mr.  Leslie  Urquhart,  and  to 
his  position  in  the  public  and  economic 
lit'.'  ..t"  Russia,  but  to  my  mind  its  most 
significant  aspect  is  that  it  hastens  the 
hen  Russia,  with  her  boundless 
mineral  wealth,  will  come  to  the  rescue 
..rid  (if  its  demand  of  consump- 
tion   remains   normal),  that  mu 
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lessening  its  severity.  Take  copper,  for 
instance:  in  the  past  two  generations 
the  consumption  of  copper  has  quad- 
rupled, and  the  known  mines,  gen- 
erally speaking  over  that  period,  have 
been  pushed  to  the  maximum  extent  to 
meet  this  demand,  which  is  self-evident 
in  the  rise  of  prices  over  that  period  of 
time.  New  industrial  uses  for  it  are 
being  found  every  day  and  the  uses 
for  which  no  substitute  will  serve.  The 
war  was  an  immense  drain  on  the 
world's  reserves  and  practically  put  a 
stop  to  outside  development  work  on  a 
big  scale. 

"At  present,  the  world  draws  a  large 
majority  of  its  supply  of  copper  from 
the  United  States,  but  it  is  an  ac- 
knowledged fact  by  those  who  know, 
that  the  copper  mines  in  the  United 
states  will  be  approaching  exhaustion 
if  the  present  rate  of  production  is 
maintained  in  about  another  twenty 
years.  But  to  meet  the  world's  de- 
mand, it  will  have  to  be  not  merely 
maintained,  but  increased.  Directly 
trade  begins  to  move  again  and  the  de- 
mand outstrips  the  supply,  the  price  of 
copper  will  go  up  to  its  commercial 
possibilities.  Lead  and  zinc  are  in  very 
much  the  same  case.  The  bulk  of  the 
world's  supply  of  lead  comes  from  less 
than  twenty  lead-mining  positions.  The 
United  States  produces  about  40  per 
cent  of  the  total  output  and  con- 
sumes about  55  per  cent.  Here  again, 
w  lien  demand  rises,  production  is  being 
outstripped  and  new  sources  must  be 
found  and  worked  if  prices  are  not  to 
become  prohibitive,  and  the  advance  of 
industry  to  be  haltered.  Zinc  is  far 
more  widely  distributed  than  lead  or 
but  very  few  large  zinc  de- 
posits have  been  newly  found  in  the 
lasl  .I.  cade.  But  the  zinc  deposits  that 
dominate  the  world  supplies  from  their 
economic  workings  make  it  impossible 
for  the  numerous  small  zinc  p 
i ;.  t<>  be  operated  commercially  unless 
prices  are  very  much  higher  than  rule 
today  Most  of  these  are  now  lying 
idle. 

"The  same  phenomena  confronts  one 
again.  America  produces  some  16  per 
cent  of  the  world's  output  and  con- 
about  50  per  cent.  As  with  lead. 
so  with  zinc:  her  deposits  are  not  given 
a  longer  commercial  life  than  some 
twenty  years,  and  meanwhile  the  cry 
of     the    consumer    g^OWS     yearly    more 
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that  in  another  twenty  years  her  prin- 
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pay  through  the  nose.  It  is  not  a 
pleasant  prospect,  but  it  is  true.  For 
the  next  decade  or  so  I  see  America 
lording  it  over  the  world  of  industry 
through  her  control  of  the  non-ferrous 
metals,  and  forcing  all  the  countries 
down  to  a  lower  scale  of  living,  but  I 
also  see  her  abusing  this  as  she  has 
abused  every  other  gift  and  advantage 
(look  at  oil  and  timber)  which  nature 
has  given  her.  I  see  her  squandering 
her  heritage  with  rcekless  prodigality 
until  she  herself  falls  a  victim  to  the 
waste  she  has  encouraged,  and  I  see 
further  how  it  may  easily  happen  that 
just  when  America  is  reaching  the  end 
of  her  resources,  Great  Britain  may  be 
developing  in  Russia  under  British 
management  and  by  the  power  of 
British  capital,  a  position  in  the  non- 
ferrous  metal  industry  that  will  throw 
America's  past  ascendancy  into  the 
shade. 

"That  is  where  the  Russo-Asiatic 
Consolidated  company  and  the  agree- 
ment with  the  Soviet  authorities  comes 
in.  If  it  is  allowed  to  develop  the  full 
extent  of  its  capacity,  and  if  its  natural 
growth  is  not  artificially  restricted,  it 
might  easily  be  the  greatest  producer 
and  purveyor  of  copper,  lead  and  zinc 
to  the  world.  It  will  free  British  in- 
dustry from  its  servitude  to  these  es- 
sential transatlantic  raw  materials  and 
it  will  secure  for  us  a  sufficient  supply 
of  these  metals  that  will  be  felt  in 
every  department  of  British  commerce 
and  manufacture,  and  it  will  result  in 
the  coming  period  of  leanness  and 
scarcity  being  followed  by  long  years 
of  plenty  that  will  more  than  re- 
establish us  in  our  old  prosperity." 


To  Lessen  the  Fuel  Shortage 

The   Chamber   of   Commerce    of    the 
United  States  urges  coal  users  to 
the  following  points  in  mind: 

First,  confine  purchases  of  coal  un- 
der present  conditions  as  closely  to  cur- 
rent  needs   as   safety  permits. 

Second,  suspend  accumulation  of  ad- 
vance stocks  of  coal  until  the  present 
emergency  pressure  on  production  is  re- 
lieved.  This  particularly  applies  to  per- 
sons   having    low  price    contracts    and 

who  are.  therefore,  under  no  price  pns- 
ui.    I.,   withhold   immediate  delivery. 
Third,  unload  coal  cars  immi 

and   return    them    to  scr\ 

i.  promptly  furnish  mat. 'rial  re- 
quired I'm   new   railroad  equipment 
The    Chambi  that    if    the 

public  will  devote  itself  to  these 

remedies  ami  to  othei    suggested  by  it* 

own  local  conditions  and  by  its  own  e\ 
penen.'.-.  ..  t'.w  weeks  of  favorable  de- 
velopment- may  provide  correctives  in 
nerican  way  by  co-operation,  in- 
if  increasing  regulation,  and  this 
WOUld    be    gratefully    welcomed    by    the 

Federal    Administration. 
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MEN  YOU  SHOULD 
KNOW  ABOUT 


E.  P.  Mathewson  Is  Choice  for 
Next  President  of  A.I.M.E. 

It  is  rumored  widely  that  Dr.  E.  P. 
Mathewson  has  been  selected  as  the 
next  president  of  the  American  In- 
stitute of  Mining  and  Metallurgical 
Engineers,  to  succeed  the  present  in- 
cumbent, Colonel  A.  F.  Dwight.  Like 
Colonel  Dwight,  Dr.  Mathewson  is  a 
metallurgical  engineer.  His  biography 
appears  in  Engineering  and  Mining 
Journal,  Volume  109,  p.  1312. 


E.    P.    Mathewson 

Born  in  Montreal,  Canada,  Mr.  Ma- 
thewson was  graduated  from  McGill 
University  in  1885,  and  immediately 
thereafter  started  his  metallurgical 
career  in  Colorado  as  assayer  for  the 
Pueblo  Smelting  &  Refining  Co.  He 
soon  became  superintendent  at  that 
plant,  and  since  has  been  superintendent 
or  manager  at  nearly  a  dozen  big 
smelters,  including  those  at  Perth  Am- 
boy,  N.  J.,  Monterey,  Mexico,  and  An- 
tofagasta,  Chile.  He  was  manager  of 
the  Washoe  Reduction  Works  at  Ana- 
conda, and  as  manager  of  the  Interna- 
tional Smelting  Co.  built  the  Tooele 
and  Chicago  smelters.  From  1916  to 
1918  he  was  general  manager  for  the 
British  America  Nickel  Corp.  During 
1918  and  1919  he  served  as  a  director 
for  the  American  Smelting  &  Refining 
Co.  Since  then  he  has  been  practicing 
as  consulting  metallurgist,  making  his 
home  in  New  York  City. 

Mr.  Mathewson  has  been  a  frequent 
contributor  to  the  Transactions  of  the 
Institute.  He  is  a  member  of  the 
Mining  and  Metallurgical  Society  of 
America,  the  Institution  of  Mining  & 
Metallurgy  of  London,  and  other  similar 
organizations.  Mr.  Mathewson  enjoys 
the  highest  regard  and  respect  and  is 
personally  popular  among  the  members 
of  the  profession,  and  his  selection  as 
president  of  the  Institute  will  evoke 
general  and  cordial  approval. 


Ray  J.  Barber  has  returned  to  San 
Francisco  from  New  York. 

John  G.  Kirchen  has  returned  to 
Tonopah,  Nev.,  from  San  Francisco. 

Albert  Burch  was  a  recent  visitor  to 
Virginia  City,  Nev.,  and  the  Comstock. 

C.  D.  Kaeding  has  left  Reno,  Nev.,  on 
an  Eastern  trip  of  several  weeks  dur- 
ation. 

Oscar  H.  Hershey,  consulting  geolo- 
gist of  San  Francisco,  has  been  visiting 
Reno,  Nev. 

J.  A.  Burgess,  of  San  Francisco,  has 
been  in  Reno  and  Virginia  City,  Nev., 
on    professional   business. 

L.  E.  Hanley,  formerly  secretary  of 
the  Hecla  Mining  Co.,  has  been  ap- 
pointed  general    superintendent. 

C.  H.  Fry  has  returned  to  San  Fran- 
cisco after  spending  three  weeks  at 
the  Argonaut  and  Kennedy  mines. 

John  V.  N.  Dorr  has  recently  returned 
to  New  York  from  a  six  months'  trip 
to  England,  France  and  Germany. 

N.  L.  Stewart,  of  the  Garfield  Smelt- 
ing Co.,  is  in  Helena,  Mont.,  for  a  few 
months  in  charge  of  construction  work 
there. 

C.  J.  Adami,  general  manager  of 
the  St.  Joseph  Lead  Co.,  of  Bonne 
Terre,  Mo.,  was  in  New  York  last 
week. 

James  P.  Porteus,  superintendent  of 
the  Bonney  Mining  Co.,  has  returned 
to  Lordsburg,  N.  M.,  from  San  Fran- 
cisco., Calif. 

Jesse  T.  Boyd  has  spent  the  last  two 
months  making  a  general  reconnaissance 
of  prospects  in  Yuma  and  Maricopa 
counties,  Ariz. 

A.  D.  Hughes,  of  the  Yukon  Gold  Co., 
Ls  in  San  Francisco  for  a  short  vaca- 
tion. He  is  stationed  at  Ipoh,  Feder- 
ated Malay  States. 

J.  Turner,  formerly  with  the  Moc- 
tezuma  Copper  Co.,  has  been  made 
mine  superintendent  of  the  Silver  Dike 
Mining  Co.,  at  Neihart,  Mont. 

H.  E.  Meyer,  chief  clerk  of  the  U.  S. 
Bureau  of  Mines,  who  has  been  visit- 
ing the  various  stations  of  the  Bureau, 
was  in  New  York  City  last  week. 

C.  N.  Miller,  of  San  Francisco,  and 
Charles  Malone,  of  New  York,  are 
examining  copper  properties  in  the 
Lordsburg   district   in   New  Mexico. 

Charles  M.  Heron,  engineer  with  the 
Lucky  Tiger-Combination  Gold  Mining 
Co.,  has  changed  his  headquarters 
from  Los  Angeles,  Calif.,  to  Douglas, 
Ariz. 

E.  M.  Sawyer,  general  manager  of 
the  Burro  Mountain  Copper  Co.  at  Ty- 
rone, N.  M.,  has  returned  from  a  visit 
to  Bisbee,  Ariz.,  and  Los  Angeles, 
Calif. 

.Frederick  Burbidge,  general  mana- 
ger of  the  Federal  Mining  &  Smelting 
Co.,  has  changed  his  residence  from 
Spokane,  Wash.,  to  Wallace,  Idaho,  the 
latter  being  headquarters  for  the  main 
western  office  of  the  company. 

Milo  S.  Ketchum  has  been  appointed 
dean    of    the    College    of    Engineering 


and  director  of  the  Engineering  Ex- 
periment Station  of  the  University  of 
Illinois,    at    Urbana. 

M.  C.  Lake,  chief  geologist  for  the 
M.  A.  Hanna  Co.,  has  left  Wilkes- 
Barre,  Pa.,  to  reside  in  Duluth,  as  a 
large  part  of  his  work  is  in  the  Lake 
Superior  district. 

H.  W.  Hardinge  is  returning  from  a 
three  months'  trip  in  Europe,  on  the 
"S.  S.  Berengaria,"  which  sailed  Oct.  3. 
His  trip  was  for  the  purpose  of  study- 
ing mining  and  industrial  conditions  in 
Italy,  Switzerland,  France,  and  Eng- 
land. 

Professor  Ivan  Alexiewich  Korsoo- 
keen,  a  Russian  mining  engineer,  visit- 
ing in  San  Francisco,  was  the  guest 
of  the  Committee  on  International  Re- 
lations of  the  University  of  California, 
Sept.  28,  when  members  of  the  faculty 
heard  him  discourse  on  mining  con- 
ditions  in    Siberia. 

T.  W.  Quayle,  formerly  with  the 
Burro  Mountain  Copper  Co.  at  Tyrone, 
N.  M.,  has  gone  to  Nacozari,  Mexico, 
as  head  geologist  for  the  Phelps 
Dodge  interests.  Since  the  shutdown 
at  Tyrone  Mr.  Quayle  has  held  a 
professorship  at  the  New  Mexico  School 
of  Mines,  at  Socorro. 

A.  W.  Ambrose,  the  assistant  direc- 
tor of  the  U.  S.  Bureau  of  Mines,  is 
en  route  to  Hawaii  to  confer  with 
officials  there  and  to  inspect  the  work 
under  way  on  the  Pearl  Harbor  oil 
storage.  More  than  $6,000,000  is  being 
expended  on  this  Hawaiian  project. 
The  Bureau  of  Mines  is  supervising 
the  work  at  the  request  of  the  Navy 
Department. 

Edwin  O.  Daue  has  succeeded  S. 
Ford  Eaton  as  engineer  in  charge  of 
the  Dardanelles  mine,  at  Chloride, 
Ariz.  Mr.  Daue  is  a  graduate  of  the 
Michigan  College  of  Mines,  and  has 
had  over  fifteen  years  of  mining  ex- 
perience, both  in  this  country  and 
South  America.  Mr.  Eaton  has  left 
mining  work  to  engage  in  motor  truck- 
ing in  California. 

Mining  and  metallurgical  engineers 
visiting  New  York  City  last  week  in- 
cluded: W.  H.  Staver,  of  Idaho  Springs, 
Colo.;  John  E.  Hodge,  of  Minneapolis, 
Minn.;  Thornton  Davis,  of  Marblehead, 
Mass.;  G.  H.  Wigton,  of  Eureka,  Utah: 
Benjamin  L.  Miller,  of  Bethlehem,  Pa.: 
Charles  H.  White,  of  San  Francisco, 
Calif.;  Nelson  Dickerman,  of  San  Fran- 
cisco, Calif.;  Eugene  McAuliffe,  of  St. 
Louis,  Mo.;  and  B.  C.  Yates,  of  Lead, 
S.  D. 


Obituary 


Isaac  Guggenheim,  of  Guggenheim 
Brothers,  prominent  in  the  mining  and 
smelting  industry  in  America  and 
abroad,  died  suddenly  at  Southampton, 
England,  on  Oct.  10.  An  appreciation 
of  Mr.  Guggenheim  and  his  work  will 
ajpear  in  an  ear'y  issue  of  the  Journal- 
Press. 
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Leading  Events 


PREMIER  GOLD  MINE,  in  Portland  Canal  district, 
on  Alaska-British  Columbia  boundary,  pays  another 
dividend  of  $750,000. 

Forest  fires  in  the  mining  districts  of  northern  On- 
tario have  swept  several  towns.  Dead  are  estimated  at 
sixty. 

The  Cleveland-Cliffs  Iron  Mining  Co.  will  erect  a  large 
concrete  dam,  to  assure  steady  supply  of  hydro-electric 
power  on  Marquette  Range  in  Michigan. 

Advanced  prices  for  zinc  and  lead  concentrate  have 
stimulated  operations  in  the  Tri-State  zinc-lead  dis- 
trict centering  at  Picher,  Okla. 


Car  shortage  hinders  distribution  of  coal — particu- 
larly anthracite. 

Threatened  strike  of  miners  at  Tonopah  fails  to 
materialize.    New  scale  of  wages  is  being  considered. 

Tax  on  diamonds  in  stock  at  the  South  African 
mines  is  upheld  by  higher  courts. 

Three  miners  were  killed  at  the  Tilden  mine,  in  Mich- 
igan, on  Oct.  3. 

New  York  section  of  A.I.M.E.  passes  resolution  ex- 
pressing the  oelief  that  the  time  has  come  for  the 
United  States  to  participate  in  solving  the  economic 
problems  of  Europe. 


Callahan  Hopes  To  Reach  Maxi- 
mum Production  Early 
in  1923 

Labor  Shortage  Will  Retard  the  Gather- 
ing of  a  Full  Crew — Mill  Improve- 
ments Will  Be  Made 

Preparations  are  being  made  for  re- 
sumption of  production  by  the  Callahan 
Zinc-Lead  Co.,  one  of  the  large  pro- 
ducers of  zinc  in  the  Coeur  d'Alene 
district,  Idaho.  The  company  also  pro- 
duces lead  and  silver.  There  will  be 
little  delay  in  getting  started,  as  the 
manager,  C.  W.  Newton,  says  that  all 
that  is  necessary  it  to  make  some  minor 
repairs  in  the  mill  and  possibly  some 
chances  to  increase  its  efficiency.  This 
work  is  now  being  done,  and  it  is  ex- 
pected that  before  the  first  of  November 
the  mine  will  be  producing  again.  It 
is  not  to  be  expected,  however,  that 
production  at  full  capacity  will  be 
reached  for  some  months.  Labor  short- 
age is  still  serious  in  the  Coeur 
d'Alenes,  and  though  conditions  in  this 
respect  will  doubtless  improve,  Callahan 
will  hardly  be  able  to  get  its  full  quota 

miners   and   mill 
some   time. 

With  the  exception  of  the  Hunter, 
which  normally  employes  160  men  and 
which  is  still  inactive,  the  Callahan  is 
the  last  of  the  big  I  •■  mines 

ne    production.      Tin-    Callahan 
down     on     Nov.     1,     1 1»20,     and 
has   therefore  been  i'lle  for  two  years. 
I  pension    was    due    to    the    low 
pled    with    excessive 
freight    rates    and    other    high    mining 
costs.    It  is  understood  that  thi 
zinc    output    of    the    Callahan    is    con- 
tracted   for  shipment    to    the    plants   of 
the  Grasselll  chemical  Co. 


Northern  Ontario  Silver  District 

Swept  by  Fire 

Several  Towns  Devastated — Sixty  Lives 

Lost — Six  Thousand  Homeless 

Haileybury,  county  seat  of  Temis- 
kaming;  North  Cobalt;  and  a  number 
of  adjacent  settlements  in  the  Cobalt 
silver  mining  district  of  northern  On- 
tario, are  practically  wiped  out  as  a 
result  of  forest  and  bush  fires  that 
became  serious  on  Oct.  4.  Probably 
sixty  persons  lost  their  lives,  and 
more  than  6,000  are  rendered  home- 
less, 4,000  of  these  being  residents  of 
Haileybury.  An  estimate  of  the  money 
loss  is  $8,000,000,  which,  besides  build- 
ings, includes  farm  crops. 

The  months  of  August  and  September 
were  exceptionally  dry,  and  numerous 
bush  fires  clouded  the  horizon  with 
smoke.  No  apprehension  was  felt  until 
on  Wednesday,  Oct.  4,  a  sixty-mile  gale 
developed.  A  fire  west  of  the  tracks 
at  Haileybury  got  out  of  control,  and 
it  soon  appeared  that  the  town  was 
I.  Cobalt  itself  was  not  seriously 
t  h rea 1 1 

None  of  the  operating  mines  suffered 
damage,  although  some  of  the  build- 
mines  which  were  not  working 
'  irncd.  The  transmission  lines 
of  the  northern  Ontario  Power  Co.  be- 
tween  Cobalt  and  Matabichewan  were 
partly  destroyed,  as  was  the  Kirkland 
hue  north  of  Cobalt.  All  Kirkland 
mines  are  shut  down,  and  unless  there 
am  pumping  plants,  the  mines 
will  flood.  Cobalt  mines  and  mills  are 
>wn,  but   there  is  plenty  of  power 

for  [mmping.     A   temporary   line   can 
probably  be  arranged  for  Cobalt  within 

a    week,    but    it     will    probably    be    two 

before  power  will  be   available 

for  Kirkland. 


Advancing  Prices  Stimulate 

Operations  in  Tri-State 

Lead-Zinc  Field 

St.  Joe  Lead  Co.  and  Chanute  Spelter 
Co.  Are  Drilling — Railroad  Em- 
bargo Has  Cut  Shipments 

Several  weeks  of  steadily  advancing 
prices  for  both  zinc  and  lead  ores  have 
created  a  renewed  feeling  of  optimism 
in  the  Tri-State  field,  and  resulted  in 
unusual  activity  in  starting  up  old 
properties  or  in  development  work  to 
discover  new  ones. 

Much  drilling  is  being  done  w 
Baxter  Springs,  Kan.,  by  the  Chanute 
Spelter  Co.,  and  other  interests,  and 
good  results  are  being  reported.  The 
Weneeda  Mining  Co.  has  just  started 
a  new  concentrator  in  the  section  north 
e,  Km.  The  Bilharz  Mining 
Co.  is  drilling  in  the  hope  of  proving 
an  extension  of  the  rich  run  of  ore 
that  has  been  mined  so  successfully  by 
the  Blue  Mound  and  Vinegar  Hill  Zinc 
companies,  north  of  Picher,  Okla.  The 
Rakowsky  interests  and  these  of  the 
St  Joe  Lead  Co.  are  continuing  their 
extensive  drilling  operations  to  the 
north   and   east   of    Baxter. 

Within    the    last    week    two    different 

companies  arc  reported  to  have  taken 
leases  and  become  interested  in  the 
Bald  Immediately  around  Joplin,  where 
mining  has  not  been  carried  on  for  two 
years  and  more.  One  of  these,  the 
Joplin  Mines  Co..  is  made  up  largely 
of  Michigan  mining  men,  and  has  taken 

on  a  large  part  of  the  Hex 
1,000  ai  lUthaast   of  the  city. 

The  other  company,  one  of  the  largest 
in    the    Picher    field,    is    attempting    to 

the  acreage  of  its  leases,  a 
number    of    which    it    has    recently    ob- 
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tained    on    mining    lands    immediately 
west  of  Joplin. 

It  is  also  rumored  that  one  of  the 
largest  companies  in  the  field  is  con- 
templating taking  a  large  lease  acre- 
age in  the  vicinity  of  Quapaw,  Okla., 
where  heavy  water  has  long  kept  down 
operations. 


Premier  Mine  Pays  Another 
Dividend 

The  Premier  Gold  Mining  Co.,  whose 
mine  is  near  the  International  Bound- 
ary between  Alaska  and  British  Colum- 
bia, in  the  Portland  Canal  district,  has 
declared  its  fourth  dividend,  amounting 
to  $750,000,  for  distribution  in  October. 
The  total  distribution  to  date  aggre- 
gates $2,400,000,  or  a  return  to  share- 
holders of  almost  half  their  investment 
in  nine  months.  Since  the  beginning  of 
the  year  the  Premier  Mining  company 
has  been  shipping  each  month  about 
3,000  tons  of  high-grade  ore,  running 
about  $80  a  ton;  $3,000  tons  of  medium 
grade,  running  about  $35  a  ton;  and  it 
has  been  milling  between  3,000  and  4,000 
tons  of  lower-grade  ore  in  its  concen- 
trating and  cyanide  plant.  It  is  esti- 
mated that  the  mine  has  been  turning 
out  ore  to  the  value  of  $400,000  each 
month,  the  high  grade  and  concentrate 
going  to  A.  S.  &  R.  smelter,  at  Tacoma, 
and  the  medium  to  the  Anyox  plant,  of 
the  Granby  Consolidated  Co. 


Ore  Receipts  at  Trail  10,878  Tons 
The  following  table  shows  the  ship- 
ments  of   ore   received   at  the   smelter 
of  the  Consolidated  Mining  &  Smelting 

Co.,    at    Trail,    B.    C,    for    the  period 
Sept.  22  to  30,  inclusive: 

Name  of  Mine                    Locality  Tons 

Alamo Alamo,  B.  C.  91 

Dublin  Claim Zwicky,  B.C.  H 

Northport  Smelting  & 

RefiningCo Northport.' Wash.  51 

Paradise Invermere,  B.  C.  35 

Quilp Republic,  Wash.  157 

Queen  Bess Sandon,  B.  C.  35 

Rambler  Lease Rambler,  B.  C. 

Silver  Bear Kaslo,  B.  C.  10 

Surprise Republic,  Wash.  50 

Silve  smith Sandon,  B.  C.  269 

Van  Roi Silverton,  B.  C.  49 

Black  Rock Northport,  Wash.  40 

Roseberry  Surprise.  .  . .     Sandon,  B.  C 

Noble  Five Sandon,  B.  C.  132 

Ruth Sandon,  B.C.  48 

Company 'mines 9,771 

Total 10,878 


U.  S.  Gold  Imports  Decline 

Gold  imports  into  the  United  States 
declined  from  $84,901,554  in  August, 
1921,  to  $42,986,727  in  July,  and  to  $19,- 
092,208  in  August,  1922.  Eight  months' 
imports  were  $310,000,000  less  than  a 
year  ago.  The  excess  of  imports  over 
exports  in  1921  was  $667,587,405.  Gold 
movement  by  months  from  January  to 
August,  1922,  inclusive,  follow: 

Month  Imports  Exports  Exc.  Imports 

January $26,571,371  $662,983  $25,708,388 

February....  28,738.920  1,731,794  27,007  126 

March 33,488,256  962.413  32.524  843 

AP"1 12,243,555  1,578,867  10.664,688 

May 8,993,957  3,406,658  5,587  299 

J«?e 12,976,636  1,600.754  11,375  882 

Ju'y 42.986.727  645,114  42,341613 

4ugust 19,092,208  955,853  I8,136i353 

Totals $185,091,630  $11,744,036  $173,347,598 

Clevaland-Cliffs  Co.  Building 

New  Dam  for  Electric 

Power  Project 

The  Cleveland-Cliffs  Iron  Co.  has 
started  construction  work  on  a  new  dam 
on  the  Dead  River,  at  a  point  a  few 
miles  to  the  north  of  Negaunee,  on  the 
Marquette  Iron  Range  of  Michigan.  It 
will  be  of  concrete  construction,  half  a 
mile  long  and  50  ft.  in  height  at  the 
center  of  the  river  bed.  The  amount  of 
concrete  to  be  poured  will  be  about 
335,000  cu.yd.  This  dam  will  cause  a 
lake  about  ten  miles  long  to  be  formed 
and  will  impound  sufficient  water  to 
keep  the  two  hydro-electric  plants 
which  the  company  now  has  on  the 
river  at  capacity  operation  throughout 
the  year.  It  is  expected  that  nearly 
a  year  will  be  required  to  complete  the 
work.  The  job  will  be  done  by  the 
company's  own  engineers. 


State  of  Minnesota  Seeks  Supreme 
Court  Decision  on  "Occu- 
pational Tax" 

The  State  of  Minnesota  has  asked  the 
U.  S.  Supreme  Court  to  advance  for 
argument  the  seven  cases  brought  by 
the  Oliver  Iron  Mining  Co.  and  other 
companies  to  test  the  constitutionality 
of  the  new  Occupational  Tax,  which 
imposes  a  levy  of  6  per  cent  upon  the 
valuation  of  all  ore  mined  after  de- 
ducting the  major  cost  of  mining.  The 
United  States  district  court  for  Minne 
sota  held  the  law  valid,  but  enjoined  its 
enforcement  pending  appeal.  Prac- 
tically all  mining  companies  engaged 
in  producing  iron  ore  in  the  state 
sought  to  enjoin  the  collection  of  the 
fax.  In  support  of  its  motion  to  ex- 
pedite the,  final  disposition  oi  in- 
cases, the  state  asserted  that  annually 
more  than  two-thirds  of  the  iron  pio- 
duced  in  the  United  States  was  mined 
within  her  borders,  and  that  conse- 
quently the  mining  business  rightfully 
constituted  a  large  source  of  revenue. 


Reduced  Rates  on  Nevada  Ore 
Become  Effective  Oct.  22 

Reduced  rates  on  ores  from  Nevada 
over  the  Southern  Pacific  are  expected 
to  result  in  increased  shipments  to  the 
Salt  Lake  valley  (Utah)  smelters.  The 
reduction,  though  affecting  all  classes 
of  ore,  is  of  particular  importance,  as 
it  affects  ore  of  a  value  of  $20  or  less 
per  ton,  which  under  old  conditions 
could  not  be  marketed.  The  reduction 
of  35  to  40  per  cent  on  these  ores 
should  greatly  increase  the  activity  of 
Nevada  mines.  The  new  rates  go  into 
effect  on  Oct.  22. 


Mill  Tailing  Sold  to  Ceramists 
for  Its  Cobalt  Content 

The  Nipissing  silver  mining  com- 
pany, of  Cobalt,  northern  Ontario,  Can- 
ada, recently  shipped  two  carloads  of 
residue  to  Berlin,  Germany,  consigned 
to  a  pottery  firm  which  will  use  the 
cobalt  contained  in  the  residue  for 
coloring  purposes.  The  shipment  was 
of  an  experimental  character,  the  price 
received  being  about  the  same  as  that 
prevailing  in  the  American  market. 


Argonaut  Jury  Recommends  Con- 
nections Between  Neigh- 
boring Properties 
Coroner's   Inquest   Reveals   Inadequacy 
of  Equipment  and  No  Inspection — 
Delay  Followed  Discovery  of  Fire 

The  coroner's  jury  investigating  the 
Argonaut  mine  disaster  of  last  Au- 
gust, in  which  forty-seven  miners  lost 
their  lives  on  the  Mother  Lode  of  Cali- 
fornia, gave  the  following  verdict  on 
Sept.  26: 

"Having  been  duly  sworn  according 
to  law  and  having  made  such  inquisi- 
tion after  inspecting  the  bodies  and 
hearing  the  testimony  abduced  upon 
our  oaths  each  and  all  do  so:  That  the 
decedents  came  to  death  on  the  twenty- 
eighth  day  of  August,  1922,  in  this 
county,  by  suffocation  from  poisonous 
gas  fumes  caused  by  a  fire  of  unknown 
origin  near  the  3,000  level  in  the  main 
shaft  of  the  Argonaut  mine,  after  they 
had  bulkheaded  themselves  in  on  the 
4,350  crosscut,  having  no  means  of  es- 
cape, which  were  free  from  poison  gas. 

"We  hereby  recommend  that  in  the 
future  the  Argonaut  Mining  Co.  and 
the  Kennedy  Mining  Co.  be  compelled 
to  keep  and  maintain  an  opening  with 
proper  doors  at  one  of  the  lower  levels. 

"We  further  recommend  that  in  the 
future  more  precautions  be  taken  to 
prevent  fires  and  that  better  fire-fight- 
ing facilities  be  maintained  at  proper 
levels  and  stations  as  a  safeguard 
against  the  repetition  of  such  a 
disaster." 

The  hearing  before  the  coroner's  jury 
brought  out  some  interesting  informa- 
tion and  differences  in  points  of  views. 

Burt  Turner,  top  man  on  duty  at  the 
shaft  collar  when  the  fire  started  on 
Aug.  27,  testified  that  no  warning  had 
been  sent  to  the  men  at  the  bottom ;  the 
skip  was  not  sent  down  to  them,  nor 
was  an  effort  made,  as  far  as  he  knew, 
to  telephone.  There  was  no  fire-fight- 
ing equipment  for  use  below  ground. 
The  only  fire  extinguisher  was  in  the 
carpenter  shop  on  the  surface.  No  fire 
drills  were  held.  Half  an  hour  after 
the  alarm  reached  the  surface,  a  skip 
was  sent  down  with  ten  5-gal.  kegs  of 
water  and  some  10-gal.  cans.  It  came 
back  in  twenty  to  twenty-five  minutes 
and  descended  with  additional  water. 

E.  C.  Hutchinson,  president  and  gen- 
eral manager  of  the  Kennedy,  testified 
that  some  years  ago  a  drift  in  the  Ken- 
nedy at  3,150  ft.  was  arranged  with 
air  pipe  and  rails  available  for  an  emer- 
gency connection  with  the  3,750  level 
of  the  Argonaut  by  knocking  out  5  or 
10  ft.  of  rock.  It  was  allowed  to  fall 
in  disrepair  even  before  the  fire  of  three 
years  ago. 

E.  A.  Stent,  an  official  of  the  Argo- 
naut company,  testified  that  it  was 
suggested  a  few  years  ago  that  the 
mines  be  connected,  but  he  did  not  know 
if  it  had  been  accomplished.  Opera- 
tions, he  said,  were  up  to  the  local  man- 
agers. Heavy  expenditures  would,  how- 
ever, have  to  be  sanctioned  by  the 
company's  directors.  The  Argonaut 
had  only  one  shaft  until  1913,  when  it 
acquired  the  Muldoon.  This  was  re- 
garded as  ample  protection  for  the  men. 
He  vaguely  recollected,  he  said,  that  a 
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firmer  Argonaut  superintendent  had 
reported  the  Kennedy  management  op- 
posed to  establishing  an  emergency 
connection  from  mine  to  mine.  As  to 
safety  appliances,  he  assumed  that  the 
superintendent  saw  to  their  being  on 
hand. 

Testimony  of  E.  W.  Hopkins  brought 
rut  the  fact  that  there  had  been  no 
"wire  trouble"  on  the  day  of  the  fire. 
Respecting  the  patrol  of  the  shaft,  the 
witness  stated  that  men  came  and  went 
•o  often  that  there  was  no  need  of  it, 
and  even  when  ore  was  being  hauled 
the  shaft  would  be  traversed  by  some 
workman  at  least  in  the  course  of  three 
hours.  Eight  minutes  is  required  for 
a  trip  from  surface  to  bottom  of  shaft. 

Michael  Jogo,  one  of  the  three  men 
who  escaped  from  the  mine,  testified 
that  he  believed  that  all  of  the  men 
could  have  been  brought  out  of  the 
shaft  if  the  skip  had  been  sent  down 
immediately  and  that  it  could  have 
made  not  only  one  trip  but  three  or 
four  trips  down  and  back.  V.  S.  Gar- 
barini,  general  manager  for  the  Argo- 
naut, estimated  that  the  time  during 
which  there  was  a  possibility  for  the 
skip  to  go  down  after  the  fire  was  dis- 
covered by  Bradshaw  was  an  hour.  He 
gave  as  his  opinion  that  not  a  single 
trip  could  have  been  made,  as  buckling 
1  ails  and  falling  timbers  would  have 
completely  blocked  the  way.  Garbarini 
said  that  the  usual  precautions  against 
fire  had  been  taken — "warning  the  fel- 
lows to  be  careful." 

Garbarini  stated  that  reversal  of  the 
fan  would  have  blown  out  the  doors  at 
various  levels  and  would  have  short- 
circuited  the  air  without  benefiting  the 
trapped  men.  Three  or  four  hours 
would  have  been  lost  in  reversing  the 
fan.  and  during  this  interval  bad  air 
would  have  been  a  menace.  He  said 
cold  air  would  not  have  descended  the 
Muldoon.  Men  trying  to  climb  the 
Muldoon,  if  any  had,  would  have  been 
gassed.  It  would  take  an  active  man 
three  hours  to  make  the  climb.  There 
were  no  compressed-air  pipes  in  the 
Muldoon,  and  the  hoist  had  not  been 
operated  for  a  year.  Garbarini  said 
that  he  reached  the  mine  at  12:15  a.m. 
Monday,  Aug.  28,  and  the  reversal  of 
the  fan  was  not  suggested  by  anyone 
until  a  day  or  two  later. 
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ary,  1!'20,  and  found  it  sound,  and  he 
thought  it  was  still  in  good  condition, 
lie  stated  that  no  fire  drill  had  been 
held  in  a  year. 

According  to  evidence  introduced,  B. 
I.  Hoxsie,  superintendent  of  the  Fre- 
mont mine,  was  the  only  one  who  had 
taken  exception  to  the  decision  of  ad- 
visors and  officials,  who  were  in  agree- 
ment that  the  Muldoon  fan  should  be 
used,  as  usual,  to  suck  air  from  the 
mine,  on  the  ground  that  if  it  had  been 
reversed  the  result  would  have  been  to 
drive  poisonous   gases  downward. 

F.  L.  Lowell,  mining  engineer  of  the 
Industrial  Accident  Commission,  said 
that  he  had  inspected  the  Muldoon  after 
its  completion  but  that  the  shaft  was 
out  of  his  territory. 

According  to  the  hoist  engineer,  W. 
T.  Brewer,  an  unnamed  miner,  one  of 
the  forty-seven  victims,  reported  over 
the  telephone  that  the  men  trapped  be- 
low were  aware  of  the  fire.  He  was 
advised  by  the  engineer  that  the  flames 
were  being  fought  from  above. 


Fall  of  Rock  Kills  Three  Men 
in  Michigan  Iron  Mine 

At  the  Tilden  mine,  near  Bessemer, 
Michigan,  on  Oct.  5  three  men  were 
killed  and  another  workman  was  seri- 
ously injured  by  a  fall  of  ground  which 
broke  through  the  timbering  above 
them.  The  accident  occurred  on  the 
top  sublevel  close  under  the  capping 
rock,  chunks  of  which  caused  the  acci- 
dent. The  men  were  experienced 
miners.  One  had  been  in  the  mines 
thirty-five  years,  but  apparently  they 
had  no  warning;  they  were  buried  in 
front  of  the  eyes  of  the  shift  boss,  who 
was  just  coming  to  administer  first 
aid  to  two  of  the  men,  who  had  re- 
ceived minor  injuries.  This  is  the  worst 
accident  that  has  occurred  at  the 
Gogebic  Range  mines  of  the  Oliver 
Iron  Mining  Co.  for  the  last  ten  years. 
The  company  employs  normally  from 
2,000  to  2,500  men  there,  and  has  al- 
ways been  active  in  measures  to  pro- 
mote safety. 


New  York  Section  of  Institute  Advocates 
Abandonment  of  Policy  of  International  Aloofness 

Sends  Resolution  to  Secretary  Hughes  and  New  York  Senators — 

Declares  Conviction  That  America  Must  Interest  Itself 

in  Foreign  Affairs — Speakers  at  Monthly  Meeting 

FOLLOWING  interesting  talks  on 
Russia  and  on  economic  condi- 
tions in  Europe  generally,  a  resolu- 
tion urging  that  the  time  had  come  for 
America  to  discard  its  policy  of  aloof- 
ness with  respect  to  European  affairs 
was  adopted  by  the  New  York  Section 
of  the  American  Institute  of  Mining 
and  Metallurgical  Engineers  at  its 
first  monthly  meeting  for  the  year,  held 
following  dinner  at  the  Machinery  Club 
on  Oct.   14. 

R.  U.  Raymond,  presiding,  intro- 
duced Edgar  Rickard,  who,  after  a  brief 
sketch  of  the  remarkable  work  of  the 
American  Relief  Commission,  of  which 
he  is  executive  head  under  H.  C. 
Hoover,  gave  his  view  on  the  Russian 
situation  in  general.  He  questioned  the 
likelihood  of  the  Soviet  Government 
reaching  working  agreements  for  the 
exploitation  of  Russia's  resources  by 
foreign  interests  for  some  time  at  least. 
The  risk  is  so  great  that  investors  of 
outside  capital  would  expect  a  chance  tot 
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people  most  tret  to  work,  and  concluded 
by  expressing   the   opinion   that   Russia 
has    a   better  chance  under  the   present 
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consequently  disaster  here  is  to  be 
prevented. 

Boris  Bakhmeteff,  a  Russian  engineer 
whose  consultation  has  been  sought  by 
both  the  Wilson  and  Harding  adminis- 
trations, first  assured  the  meeting  that 
the  work  of  the  American  Relief  Com- 
mission was  more  than  appreciated  by 
the  people  of  Russia;  and  that  America 
is  the  one  country  in  the  world  to 
which  Russia  does  not  feel  antagonistic 
today.  He  was  optimistic  as  to  the 
future.  He  declared  that  psychological 
and  intellectual  regeneration  of  the 
Russian  people  was  at  hand.  He  did 
not,  however,  consider  the  time  ripe 
for  American  capital  to  attempt  to 
finance  Russian  enterprise.  The  people 
of  Russia  must  fight  alone,  he  said, 
for  a  while. 

The  resolution,  copies  of  which  are  to 

be  sent   Charles   E.   Hughes,  Secretary 

.  .  and  to  .lames  W.  Wadsworth. 

Jr.,    and    William     M.    Calder,    I'nited 

'rom      New      York. 

follows: 

at  it  is  the  sense  of  the 
Now  York  Section  of  the  American  In- 
stitute of  Mining  and  Metallurgical 
Engineers  that  the  time  has  arrived 
when  the  United  States  should  discon- 
tinue its  policy  of  isolation  and  aloof- 
rom  world  affairs,  and  that  it 
should  participate  In  the  economic  re- 
habilitation of  Europe  by  aid  of  coun- 
sel, deeds,  and  credits,  not  only  on 
broad  humanitarian  grounds  but  be- 
cause it  seems  evident  that  without 
this  help  Europe  will  continue  to  he 
unable  omk    stability 

and  without  'his  a  sound  prosperity 
in  the  United  States  cannot  be  hoped 
for. 
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Outlook  Favorable  for 
Mexican  Mining 

Little  New  Capital  Has  Entered  Coun- 
try,   However  —  Economies    in 
Operation 

A  more  favorable  outlook  for  mining 
in  Mexico  is  indicated  in  an  exhaustive 
report  which  just  has  reached  the  De- 
partment of  Commerce.  The  report 
points  out  that  the  Federal  Govern- 
ment and  most  of  the  people  of  Mexico 
are  particularly  interested  in  encourag- 
ing metal  mining  in  Mexico  because  it 
produces  a  healthy  economic  condition. 
It  is  regarded  as  being  of  basic  im- 
portance to  the  %velfare  of  the  laboring 
element  in  that  republic.  The  develop- 
ment of  any  mine  provides  for  rela- 
tively large  employment,  and  if  the 
venture  is  a  success  it  frequently  re- 
sults in  the  formation  of  new  com- 
munities. 

The  Pittman  law,  says  the  report, 
has  operated  in  the  interest  of  Mexico. 
The  fact  that  the  United  States  Gov- 
ernment pays  a  price  in  excess  of  the 
market  price  has  diverted  all  American 
silver  from  the  arts  and  trades  and 
other  markets  of  the  world,  leaving  all 
such  markets  open  to  Mexican  silver. 
Had  it  not  been  for  this,  mining  au- 
thorities in  Mexico  are  of  the  opinion 
that  the  silver  industry  would  have  col- 
lapsed during  the  depression.  The  de- 
pression has  had  the  effect,  the  report 
points  out,  of  causing  the  mining  com- 
panies to  reorganize  their  activities, 
which  has  resulted  in  the  reduction  of 
many  expenses,  particularly  the  items 
of  overhead.  The  cost  of  machinery, 
chemicals  and  other  materials  has  de- 
clined. As  a  result,  most  of  the  mines 
in  the  country  are  in  a  position  to 
produce  at  lower  costs  than  at  any 
time  since  the  war.  The  report  con- 
tains a  comparison  of  metal  produc- 
tion in  1910  and  in  1921.  The  former 
year  is  chosen  because  of  its  having 
been  the  last  normal  year  before  the 
beginning  of  the  revolutions.  The  table 
follows:  191Q  1921 

Silver,  oz.  85,065,748  78,581,033 

Gold,  oz.  1,457,936  748,880 

Copper,  lb.  105,952,803  33,501,787 

Lead,   lb.  273,441,751  133,129,110 

One  of  the  indications  of  increased 
activity  is  the  construction  of  a  bul- 
lion refinery  by  the  Real  del  Monte 
Co.  at  Pachuca.  This  refinery,  which  is 
just  being  completed,  has  a  capacity  of 
1,500,000  oz.  per  month.  In  addition, 
the  company  is  constructing  new  tram- 
ways and  making  general  preparations 
for  the  handling  of  an  increased  ton- 
nage, the  report  states. 

It  is  admitted  that  all  the  increased 
activity  is  on  the  part  of  concerns  with 
capital  already  invested.  It  is  stated 
that  little  new  foreign  investment  is  be- 
ing made  in  Mexican  enterprises.  There 
is  a  general  lack  of  capital  throughout 
the  republic  for  development. 


Alaska's  Mineral  Output  for  1922 

Low,  but  Future  Bright, 

Says  Brooks 

The  mineral  output  of  Alaska  proba- 
bly will  be  smaller  this  year  than  last, 
according  to  Alfred  H.  Brooks,  who  has 
just  returned  to  Washington  from  a 
brief  inspection  trip  in  the  territory. 
However,  Mr.  Brooks  is  optimistic  as 
to  the  future.  Dredging  operations  are 
improving  and  there  is  more  systematic 
prospecting  for  gold,  both  at  Nome  and 
at  Fairbanks,  than  at  any  time  since 
1915.  The  construction  of  the  railroad 
has  been  an  important  factor  in  stimu- 
lating development. 

Mr.  Brooks  anticipates  increased 
prospecting  for  oil.  The  development 
of  Alaskan  oil  has  been  retarded  some- 
what owing  to  the  fact  that  many 
claims  were  staked  by  men  who  lacked 
not  only  experience  but  the  money  to 
carry  on  the  necessary  work.  This  con- 
dition has  been  remedied,  and  a  num- 
ber of  well-equipped  outfits  are  on  the 
way  to  the  territory  now. 


War  Minerals  Relief  Claimant 

Profited,  Instead  of  Lost, 

Thinks  Commissioner 

Subject  to  the  approval  of  the  Secre- 
tary of  the  Interior,  the  War  Minerals 
Relief  Commissioner  has  recommended 
the  following  awards: 

Dodge  and  Doeblin,  Carrville,  Calif., 
$488;  Charles  Abrell,  Redding,  Calif., 
$311;  Luddy  and  Neilson,  Yreka,  Calif., 
$570.10;  Upton  and  Sparhawk,  Buffalo, 
Wyo.,  $693.70;  S.  C.  Stone,  Heisson, 
Wash.,  $212.77;  Dixon,  Dixon,  Hunt  and 
Allen,  Yreka,  Calif.,  $1,259.70;  W.  C. 
Dack,  Hazel  Creek,  Calif.,  $451;  E.  K. 
Carey,  Canyon  City,  Ore.,  $764;  J.  R. 
Allison,  Yreka,  Calif.,  $525.70;  Wil- 
liams and  Facey  Brothers,  Callahan, 
Calif.,  $731.50.  The  claim  of  J.  G. 
Murphy,  of  Seattle,  was  disallowed  be- 
cause the  commissioner  found  on  re- 
viewing the  case  that  he  could  not 
recommend  any  award  in  addition  to 
that  paid  under  an  order  from  the 
former  commissioner.  A  review  of  the 
claim  of  J.  R.  Whitman,  of  Atlanta, 
Ga.,  has  convinced  the  War  Minerals 
Relief  Commissioner  that  his  operations 
resulted  in  a  profit,  rather  than  a  loss. 
As  a  result,  he  has  recommended  that 
the  claim  be  disallowed. 


More  Time  for  Tax  Payments 
in  Mexico 

A  further  extension  of  time  in  which 
the  owners  of  Mexican  mining  proper- 
ties may  pay  their  taxes  has  been 
granted  in  a  presidential  decree.  Ac- 
cording to  this  decree,  which  was  signed 
Sept.  30,  properties  -may  be  retained 
provided  the  full  tax  for  1921  and  for 
1922  is  paid  prior  to  Jan.  1,  1923.  Ar- 
rangements can  be  made  for  the  pay- 
ment of  those  taxes  in  installments. 


Car  Shortage  Hinders  Distri- 
bution of  Coal  From 
Eastern  Mines 
Substitution   for  Anthracite  by  House- 
holders   Should    Be    Encouraged — 
Federal  Fuel  Distributor  Is  Active 
Developments    of    the    first    week    in 
October  have   caused   the   officials   con- 
cerned with  coal  to  take  a  much  less 
encouraging  view  of  the  situation  than 
at  any  time  since  the  strike  was  settled. 
There  is  a  general  belief  that  the  peak 
of    production    has    been    reached    and 
that   a   decline   in   output   may   be    ex- 
pected. 

The  public  believes  that  the  shop- 
men's strike  is  over.  As  a  matter  of 
fact  it  is  continuing  on  a  number  of 
roads,  and  some  of  those  roads  are 
very  vital  in  securing  the  maximum 
coal  production.  Even  on  those  rail- 
roads where  the  strike  is  settled,  un- 
usual difficulty  is  being  experienced, 
apparently,  in  securing  an  equitable 
distribution  of  the  available  cars.  Car 
supply  is  spotty  and  uncertain.  The 
non-union  districts  are  suffering  partic- 
ularly. Their  cars  were  sent  broadcast 
all  over  the  country  during  the  strike, 
and  great  delay  in  their  return  h^s 
resulted.  Incidentally,  as  a  result  of 
this  situation,  the  western  mines  have 
a  proportionately  better  car  supply. 
The  fact  that  the  surplus  of  empties 
has  been  exhausted,  and  the  increas- 
ing pressure  of  other  freight,  along 
with  the  difficulties  in  securing  com- 
pliance with  service  orders,  and  car 
rules  and  regulations,  make  for  increas- 
ing difficulties  in  supplying  mines  with 
coal  cars  even  where  the  output  could 
easily  be  increased. 

It  is  clear  that  the  more  critical 
part  of  the  situation  is  to  secure  the 
distribution  of  household  fuel.  Every 
effort  is  being  made  at  the  office  of  the 
Federal  Fuel  Distributor  to  meet  that 
situation.  It  is  known  that  there  has 
been  no  extensive  substitution  for 
anthracite,  and  is  recognized  that  that 
situation  is  one  in  which  the  operator 
can  do  little.  It  is  entirely  a  problem 
of  inducing  the  retailer  to  exert  his 
influence  with  the  consumer  to  induce 
him  to  lay  in  a  supply  of  bituminous 
coal  or  coke,  fing  dsreby  decrease  the 
need   for   artion  is  e. 


Radio  for  Mine-Rescue  Cars 
of  Bureau  of  Mines 

Experiments  with  a  radio  receiving 
set  are  being  conducted  on  one  of  the 
mine-rescue  cars  of  the  Bui'eau  of 
Mines.  The  results  thus  far  show  that 
messages  can  be  received  just  as  clearly 
when  the  car  is  in  motion  as  when  it  is 
at  rest.  An  effort  is  being  made  to 
ascertain  whether  the  radio  has  a  prac- 
tical application  on  mine-rescue  cars. 
Owing  to  the  fact  that  these  cars  are 
almost  always  out  of  immediate  touch 
by  telephone  and  telegraph,  it  is  be- 
lieved that  information  as  to  mine  acci- 
dents could  be  sent  them  more  quickly 
bv  radio. 


694 


Engineering  and  Mining  Journal-Press 


Vol.  114,  No.  16 


News  by  Mining  Districts 


London  Letter 

Dolcoath    Tin    Mine    Receives    Govern- 
ment   Aid — South    Roskear    Lodes 
Will    Be    Developed 

By  W.  A.  Doman 

London,  Sept.  29. — More  than  twelve 
months  ago  the  directors  of  the  Dol- 
coath Mine  (Cornwall)  applied  to  the 
Trade  Facilities  Board  for  an  advance 
of  cash  in  order  to  permit  of  the  prop- 
erty being  reopened,  mainly  with  a 
view  to  the  relief  of  unemployment. 
Since  then,  the  East  Pool  mine  and  the 
Levant  mine  have  received  financial 
assistance  from  the  government,  and 
within  the  last  few  days  a  satisfactory 
reply  has  been  made  to  the  application 
of  the  Dolcoath  management.  What 
the  government  will  do  will  be  to  guar- 
antee principal  and  interest  of  a  £50.000 
loan.  Before  this  comes  into  actual 
operation,  however,  the  Dolcoath  com- 
pany must  clear  off  all  its  indebtedness, 
and  the  shareholders  must  subscribe 
a  similar  sum.  It  is  expected  that  a 
scheme  will  be  put  before  the  share- 
holders within  the  next  few  days.  I 
understand  that  the  funds  now  to  be 
provided  will  not  be  to  open  up  the 
original  property,  but  to  sink  a  new 
shaft  at  Roskear.  R.  Arthur  Thomas 
has  put  forward  a  plan  of  development, 
and  the  central  shaft,  which  will  be 
situated  between  North  and  South  Ros- 
kear, will  prove  beneficial  in  the  work- 
ing of  both  sections  later.  According 
to  some  experts,  the  old  Dolcoath  mine 
is  virtually  worked  out,  and  future  tin 
production  depends  upon  the  exploita- 
tion of  the  South  Roskear  group  of 
lodes.  It  has  been  suggested  that  if 
the  government  had  assisted  the  mine 
at  an  earlier  date,  the  necessity  of 
sinking  a  new  central  shaft  might  not 
have  arisen,  but  the  unwatering  of 
the  Williams  shaft  would  now  prove 
unduly  expensive. 

As  usual  with  the  mines  belonging 
to  the  Rand  Mines  group,  the  report 
and  accounts  of  the  New  Modder- 
fontein  Gold  Mining  Co.  are  fairly  in- 
formative. From  947,000  tons  milled 
during   the   t  ha    to  June   30 

last,    there     ■  '■  g   profit    at 

standard    price    of    g\>l£a*of     I 
Revenue    from    the    price    above    stan- 
dard   was   £869,683,    making    the   total 
£1,167,266.      The   number 
gold    n  1,768,    and    as 

including  strike  expendit  > 
1 1 .ii-M  i", i,  each  oui   a  •■■  i 
low  figure  of  £2  l 

The    "premium"   varied   cons; 
From  Ills.  3d.  per  fine  OB.  in  July,  1921, 
the  rut.  value  declined  to  90s.  8d.  in  May 
of  this   year,  anil  90s.  9d.   in   June,   the 
ii  :       -      premium  I      being 
•he  previous  finan 
the    average    waa     11  Lis.    7il.       I 
ment,   owing   to   the    strike,   was  about 
I,   at    17.077    ft.,   of   which 
11,168    developed    ore.      Of    this    figure, 
f'     were    in    reef   formation,  and 


74  per  cent,  of  it,  all  on  the  Main  Reef 
leader,  gave  an  average  value  of  45.7 
dwt.  over  19  in.,  the  new  tonnage 
brought  in  being  975,700  tons  of  a  value 
of  10.7  dwt. 

The  reserves  at  8,577,600  tons  are 
lower  by  307,000  tons,  due  mainly  to 
curtailed  development  and  partly  to 
a  reduction  in  the  estimated  stoping 
width  from  68  in.  to  66  in.  The  reduc- 
tion, however,  raised  the  value  by  0.2 
dwt.  to  8.6  dwt.  Preceding  the  strike, 
working  costs  were  21s.  9d.  per  ton; 
in  June,  when  work  was  again  normal, 
they  were  only  18s.  6d.  Eleven  per 
cent  of  waste  was  sorted  out,  of  a  value 
of  0.647  dwt.  The  theoretical  extrac- 
tion was  96.8  per  cent  and  the  actual 
98.6  per  cent.  The  upper  levels  of 
the  northeastern  section  of  the  mine 
are  being  filled  with  sands.  The  deep 
level  area  of  the  mine  is  to  be  opened 
up  by  sinking  a  new  circular  shaft  in 
the  southwest  of  the  property. 

Johannesburg  Letter 

Tax  of  Diamonds  in  Stock  Is  Upheld — 

Swaziland  Will  Be  Prospected 

By  John  Watson 

Johannesburg,  Sept.  5 — There  is  like- 
lihood of  Swaziland  being  thrown  open 
for  prospecting,  the  Union  Government 
having  decided  to  impose  by  proclama- 
tion a  tax  upon  unworked  mineral 
areas.  The  mineral  concessionaires 
have  protested  against  such  a  tax,  but 
the  feeling  among  the  general  public  is 
ir  favor  of  it.  Between  1885  and  1889 
prospecting  was  active  along  the  west- 
ern border.  At  that  time  Forbes  Reef, 
Pigg's  Peak,  and  the  Horo  were  pro- 
ducers of  gold.  Despite  those  activi- 
ties, 75  to  80  per  cent  of  Swaziland  has 
never  been  properly  examined. 

Justice  Gregorowski  delivered  judg- 
ment on  Aug.  31  in  the  Rand  Division 
of  the  Supreme  Court  in  the  case  in 
which  De  Beers  Consolidated  Mines, 
Ltd.,  appealed  against  the  Commis- 
sioner for  Inland  Revenue  re  the  taxing 
of  diamonds  in  stock  on  June  30,  1920. 
The  taxing  by  the  commissioner  waa 
upheld. 

Reference  was  made  recently  to  the 
find  of  a  83-carat  diamond  worth  £800. 
A  correspondent,  H.  Ward,  writing  to 
the  evening  paper,  says  a  diamond  of 
1191  carats  was  recently  found  at  Wcd- 
berg,    near    Wimlsorton,    which    realized 

C6,000      B    I rd   sum  for  a  single  stone 

from    alluvial    diggings,      lie    says    that 

the   name  of  finder   and   purchaser  can 

ii    di  ceuai  y.  as  authentic 

The   building  of   the  new   mint 

bt  Ing  dela)  ed,  at  | 

owing    to    n     strike    or    lock-out.       A 

builder   i     aaid  to  have  employed  on- 

skille'l   I  i        brick   yard.     This  led 

Withdrawal  of  artisans  from  the 
brick  yard  and  later  from  the  mint  and 
other  works.  ■    builders  have 

requested  the  men  to  return  to  work  by 
tomorrow,  failing  which  a  lock-out  will 


AUSTRALIA 

Queensland 

Large  Investment  in  Cobalt  Reduction 

Works,  in  Cloncurry  District — 

Market  Questionable 

Special  Correspondence. 
Brisbane — A  crushing  and  concen- 
trating plant,  costing  about  £40,000, 
has  been  installed  at  the  cobalt  mine 
at  Mount  Cobalt,  Cloncurry  district, 
and  is  now  successfully  at  work. 
Though  several  shipments  of  high- 
grade  ore  from  this  mine  have  been 
sent  to  England  from  time  to  time,  a 
large  quantity  of  a  lower  value  has 
been  mined  and  awaits  treatment  by 
the  new  plant.  Between  sixty  and  sev- 
enty men  are  employed  at  the  mine, 
and  ore  is  being  got  down  to  the  112 
level,  to  which  a  second  shaft  (the 
southern)  is  being  sunk.  There  can  be 
no  question  as  to  the  high  quality  and 
extent  of  the  cobalt  ore  obtainable  if 
the  market  can  be  assured.  That  the 
owners  have  confidence  in  the  ultimate 
success  of  their  enterprise  is  shown  by 
the  installation  of  a  treatment  plant  at 
the  mine  and  by  the  fact  that  vigorous 
development  is  proceeding.  The  Mount 
Cobalt  Co.,  Ltd.,  which  was  registered 
in  Queensland  two  or  three  months  ago, 
has  a  capital  of  £100.000  in  £1  shares. 
It  is  understood  that  the  shares  are 
largely  held  by  persons  concerned  in 
Mount  Elliott,  Ltd.,  near  whose  head- 
quarters in  the  Cloncurry  district  the 
cobalt  mine  is  situated.  Up  to  the  end 
of  last  year  500  tons  of  ore  had  been 
shipped  to  England  since  the  mine  was 
opened  in  1920,  and  in  July  last  120 
tons  of  picked  ore  and  hand-jigged  con- 
centrate was  shipped. 

An  old  Queensland  gold  field  known 
as  the  Normanby,  that  had  for  many- 
years  lain  dormant,  has  of  late  experi- 
enced quite  a  revival,  and  bids  fair  to 
attain  considerable  prominence.  It  is 
situated  about  sixty  miles  by  a  rough 
road  south  of  Bowen,  one  of  Queens- 
land's northern  ports.  Discovered  in 
1S72.  it  was  soon  eclipsed  by  the  more 
sensational  field  of  Chartes  Towers, 
which  came  to  light  about  the  same 
time.  After  many  vicissitudes,  the 
Normanby  became  totally  idle  until  1920. 
when  gold  in  payable  quantities  was 
reported  as  being  found  in  an  area  out- 
aide  that  previously  worked.  At  least 
four  new  reefs  were  located,  all  of 
which  offered  good  promise  with  fur- 
ther prospecting. 

BRTTISB  <  mi  i  mi;i  \ 

Sihersmith       Paid       .S2.V000       Dividend 
Oct.    1 — Jack    Paul    Mine    Resume-. 

Sandon  I  e  Silversmith  (lining  Co. 
distributed  its  third  dividend  of  £26,000 
1.  Production  on  this  property 
has  been  proceeding  at  the  rate  of  500 
tons  of  crude  and  concentrated  lead  ore 
anil    800    tons    of    zinc    concentr.v 

month  since  Jan.  l. 
Hudson      Mope     Extensive     iron  ore 

deposits  in  this  district  may  determine 

the  location   here  of  the  plants  of  the 

i:  inge  Steal  •'"..  Ltd.,  a  recent 

organization    formed   by   Victoria,   Van- 
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couver,  and  London  interests.  It  is 
claimed  that  high-grade  iron-ore  beds 
are  known  to  exist  over  sixty  miles  of 
territory,  and  that  the  ore  contains  as 
high  as  60  per  cent  iron.  Abundance 
of  coking  coal  and  large  water-power 
possibilities  make  the  location  prac- 
tical, it  is  said. 

Greenwood — An  orebody  encountered 
in  the  Jack  Paul  mine,  at  Rock  Creek, 
near  here,  is  showing  promise  of  profit- 
able development,  according  to  a  report 
of  Frederick  Keffer.  A  general  sam- 
ple of  the  high-grade  ore  contains  $2 
in  gold  and  123  oz.  of  silver  per  ton,  and 
■6  per  cent  lead.  The  lower-grade 
streak  contains  19  oz.  of  silver  and 
■$3.60  in  gold  per  ton.  There  are  five 
veins  traversing  the  property,  and  a 
depth  of  500  ft.  can  be  attained  from 
the  lower  lever  just  being  started. 

Telka — Operations  have  been  re- 
sumed on  the  Cassiar  Crown  property, 
near  here.  Development  was  suspended 
in  November,  1920,  but  substantial  in- 
crease in  metal  prices  warrants  re- 
sumption of  development,  according  to 
•I.  V.  Pohlman.  Work  will  be  concen- 
tiated  in  the  lower  tunnel  at  250  ft. 
depth  on  the  Ruby  oreshoot. 

MEXICO 

Labor  Laws  in  Chihuahua  May  Strangle 
Mining  Industry 

City  of  Mexico — The  new  labor  laws 
•of  the  State  of  Chihuahua  have  had  a 
decided  dampening  effect  on  the  min- 
ing industry.  New  mining  enterprise 
is  discouraged,  and  though  the  larger 
companies  now  operating  will  probably 
continue,  the  owners  are  not  optimistic. 
The  new  laws  increase  the  cost  of  pro- 
duction. Representations  are  now  be- 
ing made  to  the  federal  authorities  here 
in  hope  that  the  central  government 
may  take  a  hand  in  the  matter.  A  high 
official  stated  to  a  representative  of  the 
Journal-Press  that  the  federal  officials 
would  probably  be  inclined  to  give  the 
new  legislation  a  thorough  try-out  be- 
fore attempting  to  bring  pressure  for 
a  change. 

In  response  to  the  solicitation  of  a 
large  number  of  petitioners,  the  Secre- 
tary of  the  Treasury  has  suspended  the 
decree  limiting  time  of  payment  of  min- 
ing taxes  to  the  end  of  September  and 
has  extended  the  time  limit  to  the  end 
of  the  year.  More  than  18,000  perte- 
nencias  were  in  arrears  for  taxes  on 
Oct.  1.  The  secretary  expresses  his  de- 
sire to  assist  the  mine  owners  in  every 
reasonable  way. 

The  present  year  promises  to  be  one 
of  the  biggest  years  in  silver  produc- 
tion since  the  beginning  of  mining  in 
this  country.  With  one  exception. 
1912,  the  annual  output  will  probably 
exceed  all  records.  For  the  first  half 
of  this  year  the  output  has  already 
reached  1,195,355  kg.  and  there  is  every 
reason  to  assume  that  the  last  half  of 
the  year  will  show  even  a  larger  pro- 
duction. The  output  by  months  for  the 
first  six  months  is:  January,  190,212; 
February,  188,193;  March,  209,345; 
April,  175,513;  May,  221,232;  June, 
210,857. 


NEVADA 

Threatened  Strike  at  Tonopah  Fails  to 

Develop — Negotiations  May  Lead 

to  Wage  Increase 

Tonopah — The  more  radically  inclined 
miners  attempted  to  start  a  strike  in 
this  district  on  Oct.  1,  but  failed,  owing 
to  the  refusal  of  the  more  conservative 
element  to  join  in  the  movement.  The 
latter  held  a  meeting  on  the  evening  of 
Sept.  30  and  arranged  for  a  representa- 
tive committee  to  meet  the  operators 
and  discuss  possibilities  for  a  wage  in- 
crease. About  15  per  cent  of  the  mine 
crews  were  off  on  the  following  day, 
but  it  is  believed  in  Tonopah  they  will 
gradually  return  to  work. 

The  West  End  has  reported  that  the 
new  vein  cut  on  the  400  level  from  the 
Ohio  shaft  shows  a  width  of  10  ft.  of 
ore  of  commercial  grade.  Drifting  east 
and  west  has  been  started.  The  Tono- 
pah Extension  has  completed  installa- 
tion of  its  pumping  equipment  to  such 
an  extent  that  the  1,880-level  workings 
from  the  Victor  shaft  can  be  unwatered. 

It  is  reported  here  that  the  Tonopah 
Mining  Co.  has  taken  an  option  on  a 
group  of  claims  adjoining  the  famous 
Ophir  Hill  Consolidated  Mining  Co.'s 
property  in  Ophir,  Utah.  It  is  said 
that  the  faulted  segment  of  the  rich 
orebody  of  the  Ophir  Hill  Co.  has  been 
located  in  these  adjoining  claims  by 
core  drilling,  at  a  depth  of  1,200  ft. 

Candelaria — The  300-ton  cyanide  mill 
of  the  Candelaria  Mines  Co.  is  practi- 
cally completed,  and  the  electric  power 
has  been  turned  on.  The  mill  will  be 
given  the  preliminary  try-out  early  in 
October.  Mine  conditions  are  good,  and 
ore  is  to  be  drawn  first  from  the  stope 
fills  on  the  Northern  Belle,  and  tbe 
blocked  areas  in  the  Lucky  Hill  mines. 

WASHINGTON 

Boundary  Red  Mountain  Mine  Is  Earn- 
ing Profit — George  Wingfield 
Interested 

Spokane — The  Boundary  Red  Moun- 
tain Mining  Co.,  which  owns  a  produc- 
ing mine  in  Whatcom  County,  has  re- 
lecently  been  listed  on  the  Spokane 
Stock  Exchange.  Reports  of  the  com- 
pany show  that  the  mine  has  been 
opened  by  three  crosscut  tunnels  and 
an  oreshoot  developed  for  over  500  ft. 
The  vein,  varying  from  1  to  7  ft.  wide, 
is  reported  as  carrying  average  values 
of  $21,  mainly  in  gold.  A  fifty-ton 
stamp  mill  is  reported  to  be  earning 
Si  0,000  per  month  above  expenses. 
George  Wingfield,  formerly  of  Gold- 
field,  Nev.,  is  the  chief  stockholder. 

Bossburg — The  Minorca  Homestake 
mine  has  recently  been  taken  over  by 
Spokane  men  and  a  new  company  or- 
ganized to  develop  the  mine.  Samuel 
Glascow  is  president.  One  lode  on  the 
property  is  6  ft.  wide  and  carries  aver- 
age values  of  $20  per  ton  in  gold,  sil- 
ver, and  copper,  and  another,  4  ft.  wide, 
is  richer.  About  $100,000  was  spent  in 
development  by  the  former  owners. 
The  ores  and  general  formation  are  re- 
ported to  be  similar  to  the  Rossland 
mines,  a  few  miles  north. 


IDAHO 

Good  Concentrate  Goes  to  Bunker  Hill 
Smelter  from  Idaho  Continental 

Port  Hill— The  Idaho  Continental 
mine,  twenty-six  miles  west  of  here, 
on  the  Canadian  boundary,  is  operating 
to  capacity,  according  to  A.  Klockman, 
manager.  Changes  in  the  mill  delayed 
starting.  Monthly  accumulations  of 
concentrates  are  600  tons,  which  aver- 
age 68  per  cent  of  lead  and  23  oz.  of  sil- 
ver. Of  this,  500  tons  has  already  been 
shipped  to  the  Bunker  Hill  smelter  and 
1,000  tons  has  accumulated  in  the  bins. 
Transportation  to  Port  Hill  is  by  means 
of  caterpillars  and  trailers.  Develop- 
ment work  has  been  kept  two  years  in 
advance  of  production.  The  company 
employs  130  men.  Wages  will  be  raised 
soon  to  $5  for  miners  and  $4.50  for 
muckers,  it  is  said. 

CALIFORNIA 

Mines'  Production  Shows  Increase 

Grass  Valley  —  The  Grass  Valley 
Boundary  Mines  Co.,  which  owns  the 
New  Idea,  Scadden  Flat,  Clinch  Hill, 
Gamblers',  and  other  claims  to  the  w-^st 
of  the  town,  is  installing  an  electrically 
driven  plant  to  cope  with  the  large 
amount  of  water  encountered  in  the 
lower  levels.  A  power  line  is  being 
constructed  to  tap  the  Pacific  Gas  & 
Electric  Co.'s  main  line.  The  company 
expects  soon  to  resume  active  oper- 
ations. 

The  new  hoist  at  the  Brunswick  mine 
is  now  erected,  and  the  work  of  un- 
watering  is  to  be  started  at  once.  It 
is  expected  that  the  bottom  of  the 
shaft  will  be  reached  in  a  month. 

Minersville — Following  the  acquisi- 
tion of  610  acres  of  placer  ground  on 
the  east  fork  of  Stuart  Fork,  a  group 
of  Oakland  capitalists  has  incorporated 
the  Nugget  Bar  Placers  Co.  and  has 
begun  operations  on  the  property,  which 
is  situated  about  two  miles  from  the 
old  Van  Matre  station. 

The  drill  prospecting  of  the  Bragdon 
and  Fogg  &  Lawrence  tracts  along  the 
Trinity  River  has  been  completed  un- 
der the  direction  of  Lawrence  Gardella, 
who  has  a  bond  on  the  properties. 

Shasta — A  prospector  recently  re- 
turned from  the  mountains  with  evi- 
dence of  having  discovered  platinum. 
No  information  is  available  as  yet  as  to 
the  location  of  the  alleged  find. 

San  Francisco — A  compilation  by  the 
State  Mining  Bureau  of  the  final  re- 
turns from  producers  shows  that  fifty- 
one  mineral  substances  were  produced 
in  California  during  1921,  exclusive  of 
a  segregation  of  the  various  stones 
grouped  under  "gems."  All  the  fifty- 
eight  counties  of  the  state  contributed 
to  the  total,  which  amounted  in  value 
to  $268,157,472—  an  increase  of  $20,057,- 
805  over  the  previous  year's  produc- 
tion. As  revealed  by  an  analysis,  the 
salient  features  of  the  year's  output 
comprised  an  increase  in  the  value  of 
petroleum,  gold,  silver,  cement,  crushed 
rock,  and  natural  gas.  The  notable  de- 
creases in  output  were  in  copper,  quick- 
silver, and  lead. 


696 


Engineering  and  Mining  Journal-Press 


Vol.  114,  No.  16 


UTAH 

Sioux    Con.    Will    Be    Restarted— Salt 

Lake    Favors   Southern    Pacific 

in   Railroad  Controversy 

Eureka — Control  of  the  Sioux  Con- 
solidated mine  has  been  acquired  by 
Provo  men,  headed  by  E.  F.  Birch,  for- 
merly manager  of  the  Knight  Invest- 
ment Co.  The  Sioux  has  produced  over 
$750,000  in  dividends.  It  has  been 
opened  through  a  shaft  600  ft.  deep, 
from  which  there  are  extensive  lateral 
workings  connecting  with  an  adit.  It 
is  planned  by  the  new  management  to 
start  work  from  the  1,700  level  of  the 
Iron  Blossom,  from  which  the  Sioux 
ground  can  be  reached  with  300  to  400 
ft.  of  drifting.  The  officers  of  the 
new  company  will  be:  E.  F.  Birch, 
president;  George  Finch,  vice-president 
and  E.  E.  Prickett,  secretary  and 
treasurer. 

The  Dragon  Consolidated  has  started 
shipping  100  tons  of  iron  ore  daily  to 
the  smelters.  A  considerable  number 
of  lessees  are  working  in  the  mine  and 
shipping  some  ore  to  the  smelters.  The 
Tintic  Milling  Co.  is  taking  low-grade 
ore. 

At  the  Iron  Blossom,  there  has  been 
some  trouble  in  holding  old  stopes,  but 
this  has  been  overcome,  and  increased 
shipments  are  expected.  However, 
despite  this  drawback,  production  has 
been  continued,  and  the  regular  quar- 
terly dividend  of  2|c.  a  share  is 
expected. 

Bingham — Shipments  for  the  week 
ended  Sept.  30  amounted  to  seventy- 
five  cars.  Shippers  (not  including  Utah 
Copper  or  Utah  Consolidated)  were: 
United  States  Mining,  41  cars;  Utah 
Apex,  21;  Montana-Bingham,  5;  Bing- 
ham  Mines,  8. 

Park   City — Shipments   for  thi 

Sept.  30  amounted  to  4,371  tons, 
compare  1,965    tons    the    week 

preceding.  Shippers  wore:  Park-Utah, 
1,262  tons;  Ontario,  1,165;  Judge  and 
Park  City  Mining  &  Smelting,  1,010; 
Silver  King  Coalition,  934. 

Salt  Lake  City  Plans  for  the  build- 
ing of  a  steel  plant  in  Utah-  -probably 
b  County — to  exploit  iron  and 
coal  deposits  of  southern  Utah  were 
ed  at  a  meeting  and  banquet 
of  business  men  held  in  Provo  on  Sept. 
30.  I..  F.  Rains,  president  of  the 
Carbon   fuel  Co.,  add]  ise  pres- 

ent, and  expressed  the  hope  thai   plant- 
lite     problems     would     be     W01  i 
satisfactorily. 

this  district  might  confidently  expect 
that  steel  will  be  manufactured  hero 
soon. 

In  the  matter  of  the  control  of  the 
Central  Pacific  railroad  by  either  the 
Union   I'  <  ' 

there  bus  been  considerable  dis 

among  Utah  husiri' 

dc  of  an  order  by  the  L 

■  I     months     ago     that     the 
Central    P  rated   from   the 

rfflC.       The    notion    had     beer: 

pending  in  the  ,nrt  for  years. 

■  red   under  the 
Sherman     Act.      The     Salt     Lai 


Commercial  Club  and  Chamber  of  Com- 
merce, after  a  thorough  investigation, 
including  conferences  with  representa- 
f  both  the  Union  and  Southern 
Pacific  railroads,  has  gone  on  record  as 
favoring  Southern  Pacific  control.  The 
chief  ground  taken  was  that  it  did  not 
appear  advisable  for  one  road  to  control 
all  of  the  outlets  to  the  Pacific  Coast, 
and  that  competition  in  Utah  markets 
between  the  East  and  West  was  de- 
sirable. 

Business  men  were  reluctant  to  take 
pare  in  the  controversy  over  the  con- 
trol of  the  Central  Pacific,  in  view  of 
the  long-continued  service  of  the  Union 
Pacific,  but  felt  that  the  issue  was 
forced.  Action  by  the  Interstate  Com- 
merce Commission  in  the  matter  is 
awaited  with   interest. 

COLORADO 

New  May  Day  Oreshoot  Promises  We'l 
— Cripple  Creek  Production  Increases 

Cripple  Creek — The  total  output  of 
ore  from  the  Cripple  Creek  district  for 
the  month  of  September  was  approxi- 
mately 24,500  tons,  of  a  bullion  value 
of  $367,500,  a  slight  increase  over  the 
production  for  August.  The  Golden 
Cycle  mill  during  the  month  treated 
692  carloads  of  ore.,  an  increase  of 
sixty-nine  cars   over  August. 

The  Portland  mill,  which  was  closed 
down  early  in  the  year,  resumed  oper- 
ations on  Oct.  2,  and  is  treating  from 
300  to  400  tons  of  low-grade  ore  daily. 
The  output  of  the  Portland  during 
August  was   the   heaviest  for   years. 

Durango — The  strike  recently  made 
on  the  May  Day  claim  of  the  Cumber- 
land Mines  Co.  gives  promise  of  being 
the  most  important  discovery  made  in 
the  state  for  several  years.  The  prop- 
erty is  in  the  La  Plata  Mountains 
about  fifteen  miles  west  of  here.  The 
search  for  the  lost  vein  has  been  going 
on  intermittently  for  many  years.  The 
May  Day  was  a  heavy  producer  in 
early  days,  but  the  oreshoot  suddenly 
terminated  at  a  fault,  and  all  efforts 
to  locate  the  continuation  were  unsuc- 
cessful until  recently.  Eighteen  inches 
of  the  vein  sampled  by  an  official  of 
the  American  Smelting  &  Refininir  Co. 
gave  values  of  approximately  5  oz.  in 
gold.  Officials  of  the  Cumberland  com- 
pany claim  that  they  have  traced  the 
extension  several   hundred  feet. 

Alma  The  London  Mines  Leasing 
Co.    has    been    organized    to    operate    a 

lease  including  all  of  the  North  London 

and    part    of    the    South    London    mines. 
The   new  company  will   control    1,000  ft. 
long  the   strike    of   the   vein.      I1 

n-ent  work,  under  the  direction  of  P.  G. 

ill    comprise    the    driving    of    a 
1  000  ft,  of  drifts  and   crosscuts.     It  is 
Kit   a   new  mill  will  be  I 

either  at   the  South  London  or  at   the 

mouth  of  I  > i . ■  new  lower  tunnel  of  the 
London  Gold  Mines  Co.  L.  L.  Davis  is 
overhauling  hi    equipment  al  Montgora 

try,   preparatory    to  mining  and   milling 
:•  large  body  of  gold  ore  which  h 
developed   during   tie'    lasl    year    in    the 
Magnolia  mine. 


MONTANA 

Huffman  Property,  at  Philipsburg,  Will 

Be  Reopened — R.   M.  Atwater,  Jr., 

Talks  of  B.  &  M.  Development  Co. 

Butte — With  a  slight  increase  in  the 
number  of  miners  arriving  in  Butte, 
plans  are  under  way  for  getting  addi- 
tional tonnage  from  the  mines  in  the 
Butte  district  during  the  winter.  The 
Davis-Daly,  which  cut  down  to  one  shift 
during  the  summer  owing  to  the  short- 
age of  men,  plans  to  put  on  a  night 
shift  and  will  probably  be  able  to  add 
about  200  tons  daily  to  the  output 
going  to  the  East  Butte  smelter.  At 
present  about  500  tons  is  the  daily 
report. 

Philipsburg  —  Barton  Mitchell,  of 
Stockton,  Calif.,  a  former  Butte  min- 
ing man,  who  represents  Pittsburgh 
interests,  has  made  the  first  payment 
of  $20,000  on  the  Huffman  Brothers' 
group  at  Maxwell  near  here.  Mitchell 
put  a  crew  to  work  repairing  roads  in 
the  vicinity  of  the  property  and  build- 
ing bunkhouses.  The  Huffman  property 
consists  of  four  quartz  claims,  con- 
taining silver  and  copper,  about  a  mile 
and  a  quarter  from  the  power  plant 
of  the  Granite  County  Power  Co. 
With  ample  power  available,  Mitchell 
plans  the  installation  of  electrical 
equipment. 

Neihart — Three  miles  of  transmis- 
sion line  are  being  built  by  the  Montana 
Power  Co.  to  supply  the  demands  of  the 
Silver  Dyke  group  at  Neihart  operated 
by  the  American  Zinc,  Lead  &  Smelting 
Co.  One  thousand  horsepower  will  be 
used.  The  Silver  Dyke  will  be  the 
second  important  user  of  electric  power 
in  the  Neihart  district,  the  Hartley 
group  of  the  Neihart  Consolidated  being 
already  equipped.  The  mill  to  be  built 
by  the  Silver  Dyke  will  be  of  650  tons' 
capacity,  and  construction  will  start 
immediately.  Several  hundred  thou- 
sand tons  of  ore  is  said  to  be  blocked 
out. 

Marysville  -On  the  400  level  of  the 
old  Bald  Butte  mine,  a  property  that 
was  supposed  to  have  been  worked  out 
nearly  twenty  years  ago,  a  lead  has 
been  struck  that  is  running  $16  in  gold 
and  $5  in  silver.  The  property  is  owned 
by  men  in  Helena.  Mont.,  and  Duluth, 
Minn.,  represented  at  the  mine  by 
W.  Padbury.  There  is  more 
activity  around  the  old  workings  in 
the  Marysville  district  now  than  for 
many   years. 

Walkerville — The  Crystal  Copper  Co., 
which  owns  the  Goldsmith  mine,  north 
of  Walkerville,  has  taken  over  the  oper- 
ations of  the  mine  on  the  expiration 
of  the  It  racta. 

Blkhorn  K  M.  Atwater,  Jr.,  of  New 
York,  has  completed  aii  examination  of 
the  mines  of  the  Boston  A-  Montana 
Development  Co..  at  Elklmrn.  Mr.  At- 
tid  that  the  mine  would  now  be 
able  to  mill  about  a  thousand  tons  of 
ore  daily  running  from  $2.50  to  $5. 
"This  tonnage  can  he  maintained  for 
Mr.  Atwater  is  quoted  as  say- 
ing in  an  interview  in  Butte. 
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WISCONSIN 

Higher   Prices   for   Zinc   Concentrate 
Stimulate  Alining 

Platteville — The  prevailing  rate  of 
wages  in  the  Wisconsin  zinc  district  is 
as  follows  on  the  basis  of  a  nine-hour 
shift:  underground  drill  men,  $4;  grizzly 
men,  $3;  hookers,  S3. 50;  shovelers,  8c. 
per  can,  with  a  guarantee  of  $3.50  per 
shift.  The  rise  in  the  price  of  60  per 
cent  zinc  concentrate  from  $22  per  ton 
to  $44  per  ton  has  stimulated  opera- 
tions and  has  resulted  in  the  opsning 
of  many  new  mines   in  the  district. 

The  Vinegar  Hill  Zinc  Co.  will  open 
the  Monmouth  and  the  Fields  mines  be- 
fore long.  Rumors  are  that  the  Min- 
eral Point  Zinc  Co.  will  also  start  oper- 
ations at  the  Penna  Benton  mine  in 
New  Diggings.  This  company  is  to 
ship  7,500  tons  of  ore  to  its  works  at 
Depue,  111. 

The  Rodham  &  McQuiety  mines,  at 
Shullsburg,  are  making  arrangements 
to  resume  operations  after  a  shutdown 
of  two  years. 

At  the  Blockhouse  mine,  the  Kistler 
Stephens  Co.  is  sinking  a  shaft.  Only 
25  ft.  more  remains  to  be  sunk,  when 
production  will  be  started. 

The  Snow  and  Loveland  mines,  in 
New  Diggings,  are  making  fifty  tons 
of  45  per  cent  zinc  ore  per  week. 

MICHIGAN 

The  Copper  Country 

September  Shipments  by  Boat  Establish 
New  Record  for  Year 

By  M.  W.  Youngs 

Houghton — From  the  several  smelters 
in  the  Michigan  copper  district,  11,540,- 
000  lb.  of  copper  was  shipped  by  boat 
in  September,  breaking  all  previous 
monthly  records  for  the  year.  The  pre- 
vious high  was  10,728,000  in  August. 
In  addition,  fully  1,000,000  lb.  was 
shipped  by  rail  to  inland  points.  Of 
the  Lake  shipments,  8,128,000  lb.  was 
delivered  by  the  Calumet  &  Hecla  and 
subsidiaries;  3,088,000  lb.  was  Copper 
Range  Mohawk  and  Wolverine  metal; 
and  324,000  lb.  was  Quincy  copper. 

Coal  shipments  showed  a  large  in- 
crease in  September,  80,812  tons  being 
received,  as  compared  with  only  19,562 
tons  in  August.  Receipts  continue  satis- 
factory, and  fear  of  a  coal  shortage  at 
the  mines,  mills  and  smelters  the  com- 
ing winter  has  largerly  passed.  It  is 
DOW  believed  all  companies  will  get 
sufficient  fuel  before  navigation  closes 
to  last  until  Lake  shipping  reopens  in 
the  spring. 

A  small  gain  in  underground  forces 
is  reported  by  the  Copper  Range  com- 
pany for  September,  and  it  is  expected 
this  improvement  will  continue.  Phys- 
ically, all  three  mines  are  in  good  con- 
dition, with  new  openings  well  up  to 
the  average.  Sinking  has  been  under 
way  intermittently  in  all  four  shafts 
of  Champion,  and  there  is  no  change 
in  the  high  average  yield  with  depth. 
As  men  are  added,  the  opening  pro- 
gram will  be  increased.  No.  4  shaft, 
Baltic,  is  hoisting  from  the  top  levels. 


but  repair  work  through  the  crushed 
area  in  the  lower  part  of  the  shaft  is 
still  under  way.  The  only  construction 
work  being  done  is  at  Trimountain  No. 
2  shaft,  where  preparations  are  being 
made  to  erect  a  steel  shafthouse.  The 
steel  is  expected  soon. 

Wages  have  been  readjusted  at  the 
Calumet  &  Hecla  mines  and  subsid- 
iaries and  at  the  Wolverine  and  Mo- 
hawk mines.  Underground  men  and 
skilled  surface  men  receive  the  largest 
increases,  the  average  increase  for  all 
classes  of  work  being  11  per  cent. 

Not  only  are  tha  backs  of  stopes, 
arches,  and  pillars  furnishing  a  rich 
grade  of  rock  in  mining  operations  in 
the  conglomerate  department  of  Cal- 
umet &  Hecla,  but  new  openings  at 
great  depth  are  highly  encouraging  in 
mineral  content.  Rock  from  the  clean- 
up of  stopes  and  pillars  in  No.  4,  Cal- 
umet and  from  No.  2  is  averaging  high 
in  copper,  and  the  upper  levels  in  the 
conglomerate  shafts  will  continue  to 
furnish  high-grade  rock  for  some  years. 
It  takes  approximately  fifteen  years  to 
mine  out  the  upper  workings  in  a 
conglomerate  shaft,  and  several  shafts 
have  been  barely  touched  as  yet. 

Though  Arcadian  Consolidated  is  de- 
voting all  attention  to  development  of 
territory  contiguous  to  the  New  Baltic 
shaft,  it  eventually  will  reopen  the 
New  Arcadian  shaft,  where  an  encour- 
aging showing  was  revealed.  It  is 
toward  this  shaft  that  the  942  level 
south  drift  from  the  New  Baltic  shaft 
is  proceding.  When  work  is  resumed 
in  the  New  Arcadian  branch  some  at- 
tention will  be  given  to  the  Allouez 
conglomerate  vein  which  was  reached 
by  a  crosscut  from  the  800  level.  In 
the  limited  opening  into  this  formation 
some  good-looking  rock  was  encoun- 
tered, and  the  samples  show  consider- 
able copper.  The  showing  warrants 
further  investigation. 

Marquette  Range 

Ishpeming — Preparations  are  being 
made  to  crush  175,000  tons  of  hard  ore 
in  stock  at  the  Cleveland-Cliffs  Iron 
Co.'s  Cliffs  Shaft  mine.  This  is  the 
finer  grade  which  is  separated  from  the 
lump  when  brought  from  underground 
and  which  has  not  found  a  ready 
market,  whereas  the  lump  is  easily  sold. 
About  one-third  of  the  ore  coming  from 
the  mine  will  also  be  treated  instead 
of  merely  being  put  through  a  revolv- 
ing screen.  The  present  crushing  equip- 
ment, which  has  not  been  in  use  in 
recent  months;  a  magnetic  separator, 
and  a  Symons  48-in.  disk  crusher  will 
be  used.  The  ore  from  stock  will  be 
loaded  by  steam  shovel  into  large  hop- 
pers and  drawn  off  onto  a  conveyor 
belt  for  transporting  to  the  crusher 
plant.  Ore  from  stock  will  be  crushed 
only  when  required  for  shipment,  which 
is  during  the  period  of  navigation.  The 
foundations  for  the  new  machinery  are 
now  being  prepared.  The  equipment 
will  be  able  to  handle  1,200  tons  on  the 
two  shifts.  The  ore  will  be  crushed 
to    1    in. 


Menominee  Range 
Iron  Mountain — The  Peninsular  Power 
Co.  has  purchased  700  acres  of  land  at 
Sturgeon  Falls,  on  the  Sturgeon  River, 
in  Dickinson  County,  and  is  to  erect 
another  hydro-electric  plant.  This  plant 
will  develop  about  1,000  h.p.  The  com- 
pany already  has  four  water  and  steam 
plants  and  is  supplying  about  25,000 
h.p.  to  mining  companies  operating  on 
the   Menominee   Range. 

MINNESOTA 

Cuyuna  Range 

Wood    Used    as   Boiler    Fuel    Is    Found 

Cheaper  Than  Coal 

Ironton — The  Hillcrest  Mining  Co., 
of  the  Coates  &  Tweed  interests,  has 
completed  the  season's  shipment  of 
J  25,000  tons  of  iron  and  manganiferous 
iron  ore  from  its  Hillcrest  open  pit. 
Stripping  limits  are  being  extended  to 
the  south  with  one  steam  shovel. 

Ten  cars  of  ore  are  being  shipped 
daily  from  the  Huntington  mine,  oper- 
ated by  George  H.  Crosby.  The  Hunt- 
ington is  a  new  property,  worked  by 
underground  methods.  Slicing  work 
on  the  top  "subs"  was  begun  this  sum- 
mer. 

At  the  Bonnie  Belle  mine,  the  Lib- 
erty Mining  Co.  is  burning  tamarack 
wood  in  its  boilers.  The  tamarack, 
originally  cut  for  mining  timber,  is  pur- 
chased from  some  of  the  manganese 
mines  now  idle  in  the  vicinity.  The 
operators  claim  more  economical  power 
with  the  wood  fuel  than  they  can  secure 
with  coal  at  present  high  prices. 

It  is  reported  that  negotiations  are 
under  way  for  reopening  the  Arko 
mine,  a  manganiferous  iron-ore  prop- 
erty which  has  been  idle  since  the  war. 
The  property  recently  reverted  to  the 
fee  owners  upon  default  in  royalty 
payments   by  the   Arko   Mining   Co. 

Trommald — The  Marquette  Ore  Co. 
has  completed  hydraulic  stripping  for 
the  season  at  its  Maroco  mine.  During 
the  season  stripping  has  been  extended 
over  the  southeastern  lobe  of  the  ore 
deposit. 

Hibbing — Ore  shipments  from  the 
docks  at  the  head  of  the  Lakes  for 
the  season  up  to  Oct.  1  amounted  to 
33,111,236  tons,  an  increase  of  14,440,- 
041  tons  over  the  18,671,195  tons 
shipped  during  the  1921  season  up  to 
Oct.  1. 

Shipments  for  last  month  amounted 
to  6,801,296  tons,  a  gain  of  2,888,173 
tons  over  the  3,913,123-ton  shipment 
for  September,  1921.  Ore  shipments 
for  last  month,  however,  were  not  as 
heavy  as  shipments  in  August.  In 
August,  9,015,982  tons  was  sent  down 
from  these  docks,  showing  a  decrease 
in  September  shipments  as  compared 
with  August. 

As  the  end  of  the  shipping  season 
draws  near,  the  gross  tonnage  of  ore 
shipped  from  these  ports  will  appar- 
ently be  one  of  the  biggest  in  recent 
years.  The  strike  of  seamen  on  the 
boats  of  the  Great  Lakes  which  took 
effect  Oct.  1  has  not  at  this  early  da*-p 
assumed   any   really   serious   aspec's. 
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Daily  Prices  of  Metals 


Copt>».  N.  Y.t 

net  refinery* 

Till 

Lead 

Zinc 

99  Per  Cent 

Strait* 

N.  Y. 

St.  L. 

St.  L. 

Oct. 

Elecirtilyfie 

5 

13  7i@U  75 

32.50 

32  875 

6.35@6.50 

6.25 

6  7C@6.75 

6 

1 3 .  A  @  1 3 .  75 

32  50 

32  ;>75 

6.50 

6.25@6.30 

6.65 

7 

13.7i@l3.75 

32  625 

33  00 

6.50 

6  30 

6.6(.@6.65 

9 

13. 70®. 3  75 

32  625 

35  2> 

6-50 

6.30 

6.61  ("  fr.65 

10 

13.7C@'3  75 

32 .  75 

33  50 

6.50 

6.30 

6.6L@6.65 

11 

13.70®13.75, 

33  25 

33  75 

6.50 

6.30 

6  6.5 

•These  prices  correspond  to  the  following  quotations  for  copper  delivered:  Oct.  6 
to  Oct.  11  inc..  13.95@14c. 

The  above  quotations  are  our  appraisal  of  the  average  of  the  major  markets  based 
generally  on  sales  as  made  and  reported  by  producers  and  agencies,  and  represent  to 
the  best  of  our  judgment  the  prevailing  values  of  the  metals  for  deliveries  constituting 
the  major  markets,  reduced  to  the  basis  of  New  York  cash,  except  where  St.  Louis 
is  the  normal  basing  point,  or  as  otherwise  noted.  All  prices  are  in  cents  per  pound. 
Copper  is  commonly  sold  'delivered."  which  means  that  the  seller  pays  the  freight  from 
the  refinery  to  the  buyer's  destination. 

Quotations  for  copper  are  for  ordinary  forms  of  wire  bars,  ingot  bars  and  cakes. 
For  ingots  an  extra  of  0.05c.  per  lb.  is  charged  and  there  are  other  extras  for  other 
shapes.     Cathodes  are  sold  at  a  discount  of  0.125c.  per  lb. 

Quotations  for  zinc  are  for  ordinary  Prime  Western  brands.  Tin  is  quoted  on  the 
basis  of  spot  American  tin.  99  per  cent  grade,  and  spot  Straits  tin.  Quotations  for  lead 
reflect  prices  obtained  for  common  lead,  and  do  not  include  grades  on  which  a  premium 
is  asked. 

The  quotations  are  arrived  at  by  a  committee  consisting  of  the  market  editors  of 
Engineering  and  Mining  Journal-Press  and  a  special  representative  of  the  Federal  bureaus 
in   Washington   which   are   interested   in  the  mining  industries. 


London 


Oct. 

Bund 

~" 1 Spot 

s 

63 

6 

62} 

9 

63} 

10 

63 

11 

62» 

Copper 

Tin 

Lead 

_. 

lard 

Electro- 
lytic 

71J~ 
71 J 

71 
71 
70} 

J  M— 

Spot 

163* 
1635 
1631 
165| 
165J 

3M 

164} 
164| 
165J 
1661 
1671 

8pot 

3M 

Spot 

3M 

63  i 
63} 
63f 
63| 
631 

251 

25 
251 
25} 
25} 

24| 
24} 
24f 
24} 
24 

33 

33 

33 

32} 

32} 

32! 
32! 
32! 
32} 
32 

The  above  table  gives  the  closing  quotations  on  the  London  Metal  Exchange, 
prices  In  pounds  sterling  per  ton  of  2.240  lb. 


Silver  and  Sterling 

Exchange 

New  York 
Domeetie 

Origin 

Silver 

Oot. 

Sterling 
Bmhajun 
"Check." 

GOto 

Oct. 

Kxchange 
"Check*" 

New  York 
Foreign 
Origin 

London 

New  York 

Domeetio 

Origin 

New  York 
Foreign 
Origin 

London 

5 

7 

4.421 
4.  40  \ 
4.41} 

9V} 
99} 
99} 

69! 
69} 
69} 

35} 

35A 

35} 

9 
10 
11 

4.41} 
4.41  j 

4.43} 

99} 
99} 
99} 

69} 

6"i 
69 

35  A 

3;t 
34}} 

v    York   quotations  are   as  reported    by    Handy   &    llarman    and   are    In   cents  per 
London  quotations  are   in  pence  per  troy  ounce  of 
sterlim-  itlona  represent  the  demand  market  In  the  fore- 

•  mmand  one-quarter  of  a  cent  premium. 


Metal  Markets 

\.»  York,  Oct.  11,  1022 
Copper  md  zinc  have  born  more  quiet 
than  usual  during  the  last  week;  lead 
has  been  in  the  normal  good  demand; 
and  tin  has  been  active  at  advancing 
prices.  The  market  for  the  minor 
metals,  minerals,  and  ores  cannot  be 
said  to  be  established  as  yet,  from  the 
dislocation  caused  by  the  tariff.  Man) 
importers  have  fairly  large  itoekl  on 
hand  thnt  were  lirought  into  tie 
try  with  the  expectation  of  a  tariff 
advance,  and  these  are  being  released 
at  prices  which  represent  all  the  way 
from  a  fair  profit  on  the  purchase  price 
to  a  figure  which   takes  full  advantage 


of  the  tariff  advance.  Furdamental  busi- 
ness conditions  in  the  country  continue 
good,  and  the  next  few  months  should 
see  an  improvement  in  the  fuel  supply 
and  transportation  conditions,  fact-. 
which  should  have  a  favorable  effeel  on 
the  metal  markets.  Many  mining  com- 
panies are  seriously  affected  by  a  labor 
shortage  which  will  tend  to  cut  down 
production,  but  at  the  same  time,  by 
restricting  the  supply,  will  increase  the 
price  of  metals. 

Copper 

Coppa    ll    dl      iiw'tly    weaker.       Sales 

have    been    very    unsatisfactory   during 

the  last  few  days,  though  consumers  of 

•  il   are,   in   general,  working   to 


capacity,  and  it  is  felt  that  the  present 
lull  can  therefore  be  no  more  than  a 
temporary  one.  As  most  producers  are 
well  sold  up,  there  has  been  no  great 
pressure  of  metal  on  the  market,  but  a 
slight  tendency  to  a  price  recession  can 
be  observed.  Most  of  the  large  pro- 
ducers, if  not  all,  are  holding  at  14c. 
delivered,  and  in  the  last  week  have 
sold  possibly  25  per  cent  of  their  normal 
business.  They  seem  willing  to  book 
business  somewhat  further  ahead  than 
usual.  There  are  persistent  rumors  to 
the  effect  that  large  consumers  have 
had  plenty  of  copper  offered  to  them  at 
133c.  delivered,  even  to  Connecticut 
valley  points,  but  we  have  been  unable 
to  find  a  producer  who  will  acknowledge 
to  have  partaken  in  this  business  except 
to  points  near  New  York  where  the 
freight  rate  is  around  15c.  per  100  lb. 
Several  orders  of  this  nature  have  been 
placed,  however,  which  we  are  com- 
pelled to  reflect  in  our  quotations,  this 
being  the  first  quotational  break  in 
the  13.75c.  refinery  figure  since  Sept.  1. 
Export  demand  has  fallen  away,  as 
well  as  the  domestic,  though  some  satis- 
factory orders  have  been  received  in 
the  last  two  or  three  days,  German  buy- 
ing of  a  substantial  quantity  giving 
added  encouragement. 

Lead 

The  official  contract  price  of  the 
American  Smelting  &  Refining  Co.  was 
advanced  from  6.35c,  New  York,  to 
C.50c.   on   Friday,   Oct.   6. 

Many  producers  remain  practically 
out  of  the  market  and  are  selling  only 
small  quantities  to  regular  customers. 
The  custom  continues  of  refraining  from 
selling  for  far  forward  delivery,  and 
it  is  difficult  to  obtain  lead  for  sh:p- 
ment  later  than  November.  Those  pro- 
ducers who  have  any  lead  to  sell  have 
done  an  excellent  business.  Prices  are 
much  steadier,  and  there  is  less  ten- 
dency to  make  hizarre  quotations  than 
has  been  evident  for  the  last  two  or 
three  weeks.  Lead  for  prompt  delivery 
has  been  obtainable  from  more  than 
one  source  for  6.50c.,  and  the  supply 
■earns  sufficient  to  take  care  of  the 
needs  of  all  reputable  consumers.  The 
St,  T,ouis  market  was  rather  firmly 
established  at  6.26c,  before  the  advance 
on  Friday,  but  since  then.  6.30c.  has 
been  the  trrneral  settlement  basis,  with 
,.f  6. 325c.  frequently  made. 
Corrodine  lend  seems  somewhat  scarce 
in  the  Middle  West,  and  6  45c.  St.  Ixuiis, 
m  8  55c.  Chicago,  has  been  quoted. 
Zinc 

Although  the  market  declined  during 
the    week,    DO   adequate   reason    for   the 
•    in  price  has  been  forthcoming. 
The  statistical  position  of  zinc  is  excel- 
lent,   and    stocks    today    are    probably 
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lower  than  they  have  been  at  any  time 
this  year.  It  is  probable  that  the 
freight  embargo  is  largely  responsible 
for  the  behavior  of  the  market.  Last 
Thursday,  6.70c.  East  St.  Louis  was 
generally  obtained;  Friday  the  market 
dropped  to  6.65c,  and  the  lowest  sales 
of  which  we  have  any  record  were  made 
yesterday  at  6.60c.  Today  the  market 
seems  somewhat  stronger  at  6.625c. 
High-grade  business  is  exceedingly  sat- 
isfactory, the  demand  at  present  being 
larger  than  the  supply.  The  price  of 
high-grade  is  unchanged  at  7.75c,  with 
a  freight  allowance  of  30c.  per  100  lb. 
On  Prime  Western,  the  customary 
freight  differential  of  35c  per  100  lb. 
between  the  New  York  and  St.  Louis 
price  continues. 

Tin 

The  tin  market  had  been  more  active 
than  for  some  time,  and  the  price  has 
shown  a  daily  advance.  Consumers 
bought  freely  up  to  the  33c.  level,  but 
above  that  they  seem  to  have  quieted 
down  somewhat.  Far  Eastern  stocks 
continue  large,  but  they  seem  to  be 
strongly  held,  and  the  likelihood  is  that 
the  governments  concerned  will  not  re- 
lease them  until  prices  are  substantially 
higher.  Visible  supplies  have  in- 
creased recently,  but  it  seems  probable 
that  invisible  supplies  have  decreased 
more  than  an  equal  amount.  Experts 
in  the  market  look  for  gradually  in- 
creasing tin  prices.  Tin  for  forward 
delivery  has  varied  from  the  same 
prices  as  have  been  asked  for  spot,  up 
to  Jc.  premium. 

Arrivals  of  tin,  in  long  tons:  Oct.  2, 
Straits,  75;  Oct.  3,  Liverpool,  195; 
Oct.  5,  Straits,  25;  China,  100.  Total 
this  month  to  date,  3,445. 

Gold 

Gold  in  London:  Oct.  5th,  93s.  Id.; 
6th,  93s.  4d.;  9th,  93s.  Id.;  10th,  93s. 
4d.;  11th,  93s. 

Foreign  Exchange 
On    Tuesday,    Oct.    10,    francs   were 
7.55c;  lire,  4.27c;  marks,  0.031c;  and 
Canadian  dollars,  A  per  cent  premium. 

Silver 

Silver  prices  in  London  held  fairly 
steady  until  the  middle  of  the  week, 
when  a  slight  decline  occurred.  This 
decline,  however,  has  hardly  been  re- 
flected in  the  New  York  price,  on  ac- 
count of  the  improvement  in  sterling 
exchange.  The  weakness  in  London 
has  been  caused  by  selling  from  the 
Continent,  but  there  is  no  pronounced 
tendency,  and  the  market  closes  quiet. 

Mexican  Dollars— Oct.  5th,  53;  6th, 
53;  7th,  53;  9th,  521;  10th,  521;  11th, 
523c 

Other  Metals 

Quotations  cover  large  wholesale  lots  unless 
otherwise  specified. 

Aluminum — Importers  are  not  anx- 
ious sellers,  preferring  to  wait  for  bet- 
ter prices.  General  market  for  99  per 
cent  grade,  about  20@21c.  per  lb. 

Antimony  —  Chinese  and  Japanese 
brands,  61@7c;  W.  C.  C,  7.25@7.50c 
Cookson's   "C"  grade,  spot,   9c     Dull. 


Bismuth — Price  has  advanced  to 
$2.35@$2.45  per  lb.  London  price  still 
10s.,  but  domestic  sellers  are  taking 
advantage   of  full   tariff   differential. 

Cadmium — Quiet  at  $1.15  per  lb. 

Iridium — $275@$300  per  oz.  Nominal. 

Nickel — Standard  market,  ingot  and 
shot,  36c;  electrolytic,  39c  Outside 
market,  32@34c  per  lb. 

Palladium — $55  per  oz. 

Platinum— $112  per  oz.     Easier. 

Quicksilver — $73  per  75-lb.  flask. 
Market  firm.  San  Francisco  wires 
$69.50. 

Selenium— $1.80@$1.90   per  lb. 

Tellurium — $1.75  per  lb. 

Tungsten— Powder,  75c@$1.05  per  lb. 

The  prices  of  Cobalt,  Magnesium, 
Molybdenum,  Monel  Metal,  Osmium, 
Rhodium,  and  Thallium  are  unchanged 
from  prices  given  Oct.  7. 

Metallic  Ores 

Chrome  Ore — Indian  chrome  ore, 
$18  per  ton,  c.i.f.  Atlantic  ports.  Rho- 
desian  and  New  Caledonian,  $23  and 
$25  per  ton.    Market  quiet. 

Manganese  Ore — 30c  per  long  ton 
unit,  seaport,  plus  duty;  equivalent  to 
about  45c  Chemical  ore,  $70@$75  per 
gross  ton. 

Molybdenum  Ore — 55@60c  per  lb.  of 
MoSj  for  85  per  cent  MoS2  concentrates, 
plus  duty;  equivalent  to  80@85c  per  lb. 

Tungsten  Ore — Chinese  ore,  $8  per 
long  ton  unit  of  WOa. 

Iron  Ore,  Magnetite,  Tantalum, 
Titanium,  Uranium,  Vanadium,  and 
Zircon  ore  are  unchanged  from  the 
quotations  published  Oct.  7. 

Zinc  and  Lead  Ore  Markets 

Joplin,  Mo.,  Oct.  7. — Zinc  blende,  per 
ton,  high,  $43;  basis  60  per  cent  zinc, 
premium,  $42;  Prime  Western,  $40; 
fines  and  slimes,  $38@$36;  average 
settling  price,  all  grades  of  blende, 
$39.09;  calamine,  basis  40  per  cent  zinc, 
$22.50. 

Lead,  high,  $86.20;  basis  80  per  cent 
lead,  $85;  average  settling  price,  all 
grades  of  lead,  $83.14  per  ton. 

Shipments  for  the  week:  Blende, 
7,590;  calamine,  34;  lead,  1,275  tons. 
Value,  all  ores  the  week,  $403,540. 

An  unexpected  drop  in  zinc  metal  re- 
acted on  the  ore  market,  buyers  offer- 
ing $1  to  $1.50  per  ton  less  for  ore 
than  last  week.  Until  today  sellers 
declined  to  accept  the  lower  offerings, 
but  they  finally  decided  to  sell  a  limited 
tonnage  on  the  reduced  offerings,  and 
8,410  tons  was  sold. 

Lead  has  continued  firm,  and  buyers 
are  competing  actively  for  the  limited 
production.  The  car  situation  affected 
the  lead  shipments  more  this  week  than 
the  zinc,  a  large  portion  of  the  tonnage 
delivered  being  trucked  to  smelters. 
One  smelter  had  but  two  cars  for  load- 
ing lead. 

Platteville,  Wis.,  Oct.  7.— Blende, 
basis  60  per  cent  zinc,  $44  per  ton. 
Lead,  basis  80  per  cent  lead,  $85  per 
ton.  Shipments  for  the  week:  Blende. 
851  'tons;    lead    ore,   none.      Shipments 


for  the  year:  Blende,  15,104  tons;  lead, 
1,284  tons.  Shipped  during  the  week 
to  separating  plants,  1,345  tons  blende. 

Non-Metallic  Minerals 

Borax — 53@6c  per  lb. 

Asbestos,  Barytes,  Bauxite,  Chalk, 
China  Clay,  Emery,  Feldspar,  Fluor- 
spar, Fuller's  Earth,  Graphite,  Gypsum, 
Limestone,  Magnesite,  Mica,  Monazite, 
Phosphate,  Pumice,  Pyrites,  Silica,  Sul- 
phur, and  Talc  are  unchanged  from  the 
prices  published  Oct.  7. 

Mineral  Products 

Arsenious  Oxide  (white  arsenic)  — 
firm  at  10c  per  lb. 

Copper  Sulphate — Large  crystals, 
5.85c  per  lb.;  small,  5.75c 

Sodium  Nitrate — $2.25@$2.65  per  100 
lb.,  ex  vessel  Atlantic  ports. 

Potassium  Sulphate  and  Sodium  Sul- 
phate are  unchanged  from  quotations 
of  Oct.  7. 

Ferro -Alloys 

Ferromanganese  —  Domestic,  78@82 
per  cent,  $69@$75  per  gross  ton,  f.o.b., 
furnace.  Spiegeleisen,  19@21  per  cent, 
$39,  f.o.b.  furnace;  16@19  per  cent,  $38. 

Ferrotungsten — Domestic,  70@80  per 
cent  W,  75c. @$1  per  lb.  of  contained  W, 
f.o.b.  works. 

Ferrocerium,  Ferrochrome,  Ferro- 
molybdenum,  Ferrosilicon,  Ferrotita- 
nium,  Ferro-uranium,  and  Ferrovana- 
dium  are  unchanged  from  the  prices 
published  Oct.  7. 

Metal  Products 

Zinc  Sheets— $8.50  per  100  lb.,  f.o.b. 
works. 

Copper  Sheets,  Lead  Sheets,  Nickel 
Silver,  and  Yellow  Metal  are  unchanged 
from  the  prices  published  Oct.  7. 

Refractories 
Chrome  Brick,  Bauxite  Brick,  Chrome 
Cement,     Magnesite    Brick,    Magnesite 
Cement,    Silica    Brick    and   Zirkite    are 

unchanged  from  the  prices  published 
Oct.  7. 

The  Iron  Trade 
Pittsburgh,    Oct.    10.— Steel    produc- 
tion is  now  70  per  cent  of  capacity. 

Basic  prices  for  steel  products,  for 
shipment  at  mill  convenience,  no  longer 
show  an  advancing  tendency.  Delivery 
premiums  are  tending  to  narrow  and 
may  disappear  almost  entirely  within  a 
few  weeks.  Orders  for  rails,  joints, 
spikes,  and  tie  plates,  brought  under 
cover  in  anticipation  of  the  rail  price 
advance  from  $40  to  $43,  now  in  force, 
total  about  1,500,000  tons  and  will  help 
winter  and   spring   rollings   materially. 

Pig  Iron — Cherry  Valley  furnace  is 
scheduled  to  blow  in  within  a  week. 
The  market  remains  stagnant.  Cambria 
seems  to  be  making  the  market,  quot- 
ing $33  for  bessemer,  $31  for  basic  and 
$32.50  for  foundry,  f.o.b.  Johnstown, 
with  $1.77  freight  to  Pittsburgh,  the 
same  as  from  the  Valleys. 

Connellsville  Coke. — Production  is 
greater,  but  market  offerings  remain 
limited.  Prices  are  practically  un- 
changed, at  $12  to  $12.50  for  furnace 
and  $13.50  to  $14  for  foundry. 
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Movements  of  Ores  and  Metals  for  August 

Imports  and  exports  of  metals  and  ores  during  August, 
as  shown  by  the  returns  to  the  Department  of  Commerce 
and  the  revised  figures  for  August,  1921,  are  as  follows: 

IMPORTS,    ItjOTJST    >"2\    WD    1922 
Impounds,  unless  otherwise  Btated 


■  metal 


Antimony  ore. 
Antimony  matte,  regulu 
Copper 

Ore,  contents 
Concentrates,  contents 

Matte  and  regulus 

Imported  from  in  part 

Spain    

Canada 

Mexico 

Cuba 

Chile   

Peru 

Venezuela 
Unrefined,  black,  blister 
Refined,  in  bars  and  pl.v 
Old,  forremanufacture 
Composition  metal,  copper  chief  i 
Lead 

Ore.  contents 

Bullion, 

Imported  from  in  part: 

la  

Mexico 

Chile  

Pigs,  bars  and  old 

Manganese  ore,  long  tons 

Tungsten  ore,  long  tons 

Pyrites,  long  tons 

Imported  from 

Spain.  long  tons 

Canada,  long  tons   . 

Tin  ore,  long  tons 

Bars,  blocks  and  pigs 

Imported  from  in  part 

United  Kingdom 

Brti«h  Straits  Settlements 

Dutch  East  Indies.  .. . 

Hongkong 

Zinc 

Ore.  contents 

Blocks,  or  pigs,  and  old 


1.834,291 
!,  300. 197 

.753.938 

457.428 
61.674 

723,209 
1.726,241 
.,828,650 

110.554 

!.  574. 740 

271.916 

3.662 

385,307 


1,254,013 

28,939 

286 

10,892 

10,892 


225,098 
26.228 


6,588.207 

4.277,267 

935.682 


5.734,671 

3.011,212 

118.098 

713.793 

28,504,557 

7.118,756 

9.620.785 

11,870 


1.085.074 

11.174.321 

594.617 

1.345.397 

62.121 

499 

12,868 

12,868 


556.862 

5.653.364 

913,051 

990,280 


EXPORTS   COPPER,' LEAD,    AND    ZINC 
In  pounds 

August,  ■"  August, 

Copper                                                                                      1921  1922 
Ore,    concentrates,    matte    and    regulus    (copper 

content)    4.020 

Copper  and  manufacture*  ,,f                                         63,384,150 

iied.  black  and  blister  43.705 

Refined,  in  ingots  and  bars                                                    41,249,258  54,471,463 


I  \  PORTS  —  (  ontinued 
Copper 

Exported  to 

Belgium        

France 

Germany 



Netherlands 

Spain 

Sweden   

United  Kingdom 

Canada 


<  hii 


Japan 

Other  countries 

Old  and  scrap 

Composition  metal,  copper  chief  value . 

Pipes  and  tubes 

Plates  and  sheets 

Rods 

Wire,  except  insulated    

Insulated  wire  and  cable 

Lead 

Pigs  and  bars 

From  domestic  ore 

From  foreign  ore.    

Exported  to 

France 

United  Kingdom 

Argentina 

Rr:tzil  . . . . 

Japan 

Other  countries 

Zinc 

1    

Spelter 

From  domestic  ore 

From  foreign  ore 

^  Total  zinc  slabs  and  blocks 
Exported  to: 



United  Kingdom 

Canada 

Japan 

Other  countries 

In  sheets  and  strips 

Zinc  dust 

Other  zinc  manufactures 


1.345.313 
>.09l,425 
),428.127 

.127.258 
471.082 
560.578 
.234.428 
16.715 


4,549 

75.602 

164.406 

.136,766 

216.111 


224.202 
448.000 
689.210 


949.712 
588.002 
.537,714 


260,000 
,008,014 

269.700 
96,806 


4.633.478 
6,536.642 
17.913,116 
8.294.436 
3.608,393 
1.726,280 
1.693.216 
6,838.443 
196,747 
1,998,080 

1,032,632 

150,080 

7,720 

198.233 

469.841 

6.748.853 
566.087 
511.256 


560.268 

1,488.256 

29.618 

648,590 

115. 167 

1,581,269 

1.993,320 

71,019 

2,064.339 

1,265.699 
56.000 
106.128 
447.993 
188.519 
483.928 
215.900 
104.202 


Transvaal  Gold  Production 

The  following  table  summarizes  Transvaal  gold  produc- 
tion since  1917,  according  to  the  report  of  the  Transvaal 
Chamber  of  Mines: 

RAND   GOLD   OUTPf  T    1917-1922.   IN   FINE  OUNCES 

1922      1921      1920      1919  1918  1917 

January 1          651,593    670.503    676.059  714,183  782.631 

February....  ,   639,728    558,137    625.330    636.728  659,759  721.324 

March ]           671.123    707.036    712.379  696.281  787.001 

April 511.338    681.382    686.979    694.944  717.099  742.774 

May 629,786    687.776    699.041    724.995  741.217  729.388 

June 675,697    678.490    715,957    702.379  727.696  759,725 

July..      .  730,635    689.555    736.099    725.497  736.199  757.894 

August  ....           711.526    702.083    706.669  740.210  756.650 

September 691,026   682.173   698,558  708.206  732.238 

October 707,000    t-62.472    723.722  679.764  751.290 

November 704.236    613.737    677.970  658.701  722.839 

r 681.847   632.215   650.191  641,245  722.419 


Prices  of  New  York  Copper,  Silver,  and  Lead,  and  of  St.  Louis  Zinc 
January  to  September,  1922 


140  70 

65  t0     60 

135  65 

60  85     55 

I  JO  60 

55  80     50 

I     IZ5  55 

°  t.  50  L75     45 

•  w        U        v 

S&.70  5     ssoj     s 

Jj"  45  70     40 

O        115  4S 

40 
110  40 

35 
105 

30  55     7. 


Feb  Mar  Apr  May  June         July  Aug  Sept  Oct 


October  14,   1922 
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Week  Ended  Oct.  7,  1922 


Stock                                Exch.  High    Low 
COPPER 

Alimeek Boston  63  61 

Aiaska-Br.  Col N.  Y.  Curb  2J  2; 

Allouez Boston  23}  23 

Anaconda New  York  531  52 

Arcadian  Consol Boston  2§  21 

Ariz.  Com'l Boston  8  8 

Big  Ledge N.  Y.  Curb  *l  I  *8 

Bingham   Mines Boston  18       18 

Calumet  &  Arizona..     Boston  60 J     59 

Calumet  &  Hecla...     Boston  290  280 

Canada  Copper N.  Y.  Curb  *3  *l 

Centennial Boston  91  9£ 

Cerro  de  Pasco New  York  40;  38; 

Chile  C..pper New  York  27  25; 

Chino New  York  31  28  j 

Copper  Range Boston  40  39' 

Crystal  Copper Boston  Curb  11  Ij 

Davis-Daly Boston  4;  4; 

East  Butte Boston  10  9; 

1  irst  National    ..           Boston  Curb  *50  «50 

Franklin      Boston  2rV       1} 

Gadsden  Copper.            Boston  Curb  *75  *75 

Cranby  Consol...  .           New  York  31)  30 

Greene- Cannnea New  York  31 J  30! 

Hancock Boston  |2;  t-i 

Howe  Sound N.  Y.  Curb  3|  3 

Inspiration  Consol.. .  New  York  40J  381 

p     Boston  Curb  t8  t6j 

Isle  I ;  ovale Boston  23  23 

Kenneoott New  York  35;  34 

Keweenaw Boston  21  I; 

Lake  Copper Boston  4  3; 

Magma  Copper N.  Y.  Curb  

Mason  Valley N.  Y.  Curb  l|  IS 

.Mass  Consolidated...  Boston  3  2} 

Miami  Copper New  York  29  27? 

Michigan Boston  2j  2 

Mohawk Boston  61  59; 

Mother  Lode  Coa.  .  .  N.  Y.  Curb  

Nevada  Consol New  York  I6J  I5J 

New  Cornelia Boston  18!  17} 

North  Butte Boston  II;  I0,! 

Ohio  Copper N.  Y.  Curb  *30  *23 

old  Dominion Boston  23}  23 

Osceola Boston  34  33 

Phelps  Dodge Open  Mar.  1 1 75  tl  65 

Quincy Boston  40  39 

Bay  Consolidated.  .  .  New  York  15£  14} 

Ray  Hercules N.  Y.  Curb  IS  1} 

St.  Marv's  Min.  Ld..  Boston  45  44 

Seneca  Copper Boston  10  10 

Shannon Boston  *80  *72 

Shattuck  Arizona —  New  York  9}  9} 

South  Lake Boston  fl  t*50 

Superior  &  Boston...  Boston  11  1 

Tenn.  C.  AC.  cfs...  New  York  10;  9) 

Tuolumne Boston  *52  *50 

United  Verde  Ex Boston  Curb  29;  28 

Utah  Consol Boston  2;  25 

Utah  Copper New  York  68!  65J 

Utah  Metal  &  T Boston  II  I J 

Victoria Boston  1 1  !  t'S 

Winona Boston  I:  IJ 

Wolverine Boston  10  91 

NICKEL-COPPER 

Internat.  Nickel New  York  17'.  16; 

Internal.  Nickel,  pfd  New  York  83;  82; 

LEAD 

Carnegie  I  ead  &  Zinc  Pittsburgh  6 ;  51 

National  Lead New  York  109;  103" 

National  Lead,  pfd...  New  York  117  116 

St.  Joseph  Lead New  York  18;  181 

QUICKSILVER 

.Mew  Idria Boston  '40  *40 

ZINC 

Am.  Z.  L.  &S New  York  201  l°J 

Am.  Z.  L.  &  S.  pfd.  .  New  York  56  55 

Butte  C.  &  Z New  York  7-J  7 

Butte  &  Superior..  .  .  New  York  35;  32 

Callahan  Zn-Ld New  York  9J  9' 

New  Jersey  Zn N.  Y.  Curb  167  I  54 

lehWPine Los  Angeles  *64  *58 

SILVER 

Batopilas  Mining. . . .  New  York  |  i 

Beaver  Consol Toronto  *35  *321 

Coniagas Toronto  1.70  1.45'    I 

Crown  Reserve Toronto  *28  »26 

Kerr  Lake N.  Y.  Curb  3;  3 J 

La  Rose Toronto  *26  «25} 

McKinlev-Dar.-Sav..  Toronto  *26  *26 

Mining  for)).  Can...  Toronto  1.95  1.95      I 

Nipissiuc N.  Y.  Curb  6}  55 

Ontario  Silver New  York  t8  J  7 

Temiskaming Toronto  *40  «35 

r'    i-vev Toronto  *5J  *4} 


I, as 


Last  Div 


63     Aug. '22,  Q      $1.00 

2}   

23  Mar.  '19  1.00 
52  Nov.  '20,  Q  1.00 
21 

8  Oct. '18,  Q         0.50 

*9     

18  Sept. '19,0  0.25 
i9i  S.=pt.  '22,  Q        0  50 

289    A,g. '22,  Q         5.00 
*2 

9  Dec.  '  1 8,  SA  1 .  00 
39!  Mar.  '21,  Q        0.50 

26; 

29  Sept.  '20,  Q  0.37 
40     Mar.  '22,  Q         I    00 

i ;  

41    Mar.  '20,  Q         0.25 

10  Dec.  '19,  A  0  50 
♦50     Feb. '19,  SA       0.15 

2       

<75      

31]  May  '  I  °,  Q  1  25 
(Oj   Nov.  '20,  Q        0.50 

3;  Jam  '21.  Q  "  o!o5 
38}  Oct.  '20,  Q  1.00 

8;  Stp.  '20,  K  0.25 

23     Aug.  22,  0.50 

15     Doc.  '20,  Q  0.50 

2! 

4     

M      Jan.  '19,  Q  0.50 

II      

3  Nov.  '17,  Q  1.00 
29     Aug. '22  Q  0.50 

2;  

59;  July  '22,  Q  1.00 

11  June '22,  I  0  50 
16'.  Sept.  '20.  Q  0.25 
18]  Aug.  '22.  K  0.25 
II     Oct.  '18,  Q  0  25 

*29         

2    ;    Dec.  '18.  Q  I    00 

14     Aug.  '22,  Q  1.00 

Oct.  '22,  Q  I   00 

39)    Mar.  '20.  Q  1.00 

1  51   Dec.  '20,  Q         0.25 

I  j  

45     Apr.  '22,  K         2.00 

10     

*75     Nov.  '17,  Q         0.25 

91   Jan.  '20,  Q  0.25 

*35     

i;    

9;    May  '18,  I  1.00 

♦52     May '13,  0.10 

29    Aug. '22,  Q         0.25 

21    Sept.  '18,  0.25 

66;  Sept.  '22,  Q        0.50 

1}  Dec.  '17,  0.30 

U    

IS    

9J   


17 

Mar 

'19, 

0.50 

83; 

Aug. 

'22,  Q 

1.50 

61 

CH 

Sept 

'22,  Q 

1   50 

1/ 

Sept 

'22Q 

1.75 

18; 

Sept. 

'22  Q 

0.25 

*40 

19', 

May 

•20, 

1.00 

56 

Nov 

'20,  Q 

1.50 

7} 

June 

•18. 

0  50 

i-t 

Bept 

'20, 

1.25 

9> 

Dec. 

'20,  Q 

0.50 

66 

A  ug. 

'22,  Q 

2.00 

►61 

Sept. 

'20,  Q 

0.03 

l 

Dec. 

•07.  I 

0    I2J 

14 

May 

'20,  K 

0.03 

1,11 

May 

'21, Q 

0.125 

Mi' 

Jan. 

17, 

0.05 

31 

July 

22,  Q 

o  12; 

,'51 

Apr. 

22, 

0.10 

It 

Oct. 

20,  Q 

0.03 

oi 

'20,  Q 

0.  121 

5; 

July 

22.Q.X 

0.30 

,j 

Jan. 

19,  Q 

0.50 

•38     Jan.  '20,  K 


Stock 

Exch. 

Hifih 

Low 

Last                       Last  Dia. 

GOLD 

New  York 

New  York 

Toronto 

Boston 

N.  Y.  Curb 

i! 

•30 

8,' 

H 

*26! 

s; 

2! 

Ij 

Atlas 

*27     

8}    

2;  July '22,  Q,} 

Cresson  Consol.  G.. . 

C  $0.10 

Dome  Mines 

New  5.  ork 

381 

36; 

17J   July  '22,  Q 

.50 

Golden   Cycle 

Colo.  Springs 

*92;  June  '21,  Q 

0.02 

Gold  field    Consol.... 

N.  Y.  Curb 

*7     Dec.  '19, 

0.05 

Hollinger  Consol.... 

Toronto 

13.40    12  61 

2.75     Oct.  '22, 

0.05 

Homestake  Mining. . 

New  \  ork 

72J 

/IS 

721  Sept.  '22,  M 

0.25 

Toronto 
Toronto 

*I2 
*46J 

*I0 

*4i: 

♦11}    ....    .. 

«44S    

Lake  Shore. . . 

Toronto 

2  88 

2  70 

2   70     Aug.  '22,  Q 

0.02 

Melntyre-  Porcupine 

Toronto 

18  35   17.00 

8  00    Sept.  '22,  K 

0.25 

Porcupine   Crown... 

Toronto 

•241 

"23 

*2i\   July  '17, 

0.03 

Portland 

Colo.  Springs 

t*40 

:*J71 

•40     Oct.  '20,  Q 

0.01 

Schumacher 

Toronto 
Toronto 
Los  Angeles 

*57 
*89; 
*89 

•55 
•78J 
*84 

"55 

*79     

Tom  Reed 

*80     Dec.  '19, 

0.02 

United  Eastern 

N.  Y    Curb 

1H 

■  A 

Ij  July  '22,  Q 

0.15 

\  indicator  Consol     . 

Colo.  Springs 

t*5 

1*3 

*4     Jan.  '20,  Q 

0.01 

Toronto 
N.  Y.  Curb 

*70 
*I7 

*63 
*I5 

*64J     

White  Caps  Mining. 

*I5      

Wright-H  argreaves. 

Toronto 

3.40     : 

05 

3    15     Oct. '22, 

0.05 

Yukon  Gold 

N.  Y.  Curb 

*95 

*90 

*90     June '18, 

0.021 

GOLD 

AND     SILVER 

Boston  &  Molilalia. 

N.  Y.  Curl. 

*12 

*8 

*I2      

Cons.  Virginia 

San  Francisoo 

*181 

*I6J 

*I6}    

1  lolores  l.speranza. .. 

N     Y.  Curl) 

2 

li 

2     July '22, 

2.50 

N.  Y.  Curb 
N.  V.  Curb 

*9 

*9 

*9 
*9 

*9       

*9     May '10, 

MaoNamara  M.&.M. 

0.025 

Tonopah  Belmont . . 

N.  Y.  Curb 

1  ri 

IrV 

1  HJuly  '22,  Q 

0.05 

Ponopab  Divide 

N.  Y.  Curb 

*85 

*78 

•80 

Tonopah  Extension.. 

N.  Y.  Curb 

3  A 

2S 

31  Oct.  '22,  Q 

0.05 

Tonopah  Mining. .     . 

N.  Y.  Curb 

21 

2« 

2|   Apr.  '22,  SA, 

X  0  071 

West  End  Consol 

N.  Y.  Curb 

H 

li 

1  ,'„Scpt.'22,  SA 

0.05 

SILVER-LEAD 

Caledonia 

N.  Y.  Curb 

*8     Jan.  '21,  M 

0.01 

Cardiff  M.  &  M 

Salt  Lake 

t*53 

.4i 

*60      Dec.  '20, 

0   15 

Boston  Curb 

52 

5| 

5§  Aug.  '22,  Q 

0.10 

Columbus  Rexall..    . 

Salt  lake 

t*2- 

*2I 

*I9     Aug.  '22, 

0.03 

('  iiis  ,1.  M.  &S 

Montreal 

2.J 

26  { 

26!  Oct.  '20,  Q 

0.62J 

Eagle  &   Blue  Bell..  . 

Boston  Curb 

*H 

*3; 

*31   Apr.  '21,  K 

0.05 

Electric  Point 

Spokane 

*4J 

-1. 

*3     May  '20,  SA 

0.03 

Keleral   M.  AS. 

New  York 

15 

15 

1  5     Jan.  '09, 

1.50 

Feleral   M.  &  S.  pfd. 

New  York 

61 

58; 

60    Sept.  '22,  Q 

1.25 

Silver 

Spokane 

*39 

*361 

*361    Apr.  '19, 

0.01! 

(inn  1   Central 

Salt  Lake 

1*5  5 

"60 

*6I     Jan. '21,  K 

a. oi 

Heola    Mining 

N.  Y.  Curb 

7s 

71 

7J  Sept.  '22,  Q 

0.15 

Ir.i    Blossom  Con... 

NY.  Curb 

*27     Apr.  '22,  Q 

0.021 

JuJse  M.  &  S 

Salt  Lake 

3.95 

.95 

3.95     Sept.  '20,  Q 

0.  12! 

-Marsh    Mines 

N.  Y.  Curb 

*I4 

•12 

*I4     June   21,  I 

0.02 

Prince  Consol 

Salt  Lake 

*9i 

*9j 

*9J     Nov.  '17, 

0.02} 

Rambler-Cariboo.. .  . 

Spokane 

*4 

*4 

*4     Feb. '19, 

0.01 

Stewart  Mines 

N.  Y.  Curb 

*7 

*6 

*7     Dec.  '15, 

0.05 

Tamarack-Custer. . . . 

Spokane 

3.32     : 

25 

3.32     Jan.  '21,  K 

0.04 

Tintic  Standard 

Salt  Lake 

3.421   2 

80 

3  40     Sept.  '22,  K 

0.05 

Boston 

ZI 

2| 

2£  Nov.  '20,  K 

0.25 

IRON 

Bethlehem  Steel  "B" 

New  York 

75; 

71 

75     Oct.  '22 

1.25 

Colorado  Fuel  &  Iron 

New  York 

34 

m 

33;    May '21 

0.75 

Col.  Fuel* Iron, pfd. 

New  York 

106     Aug.  '22 

2.00 

Gt.  North'n  Iron  Ore 

N.v  York 

40} 

39 

39}  Nov.  '20 

1   50 

Inland  Steel 

N.  Y.  Curb 

48J  Sept.  '22 

1.00 

Mesabilmi 

N.  Y.  Curb 

II! 

10* 

1 0|   

Reobgle  Steel 

New  \  ork 

361 

12? 

351        

Republic  I     &   steel 

New  York 

59| 

V3{ 

57i   May '21 

1.50 

Rep.  Iron  &  Si  .  pfd 

New  York 

871 

86 

86;  Jan.  '22 

1.75 

Sloss-SheffieldS.  &  I. 

New  York 

50 

494 

50     Feb.  '21 

1.50 

U.  S.  Steel. . . 

New  York 

I06| 

ioi ; 

I05«  Sept.  '22 

1.25 

U.S.  Steel,  pfd.. 

New  \  ork 

122" 

122 

I22J  Aug.  '22 

1.75 

Virginia  I.  C.  &  C. .. 

New  Y'ork 

54 

53 

53     Jan. '22 

1.50 

Virginia  I.C.&Cpfd. 

New  York 

82    July  '22 

2.50 

VANADIUM 

New  York 

48 

44; 

46}  Jan. '21,  Q 

1.00 

ASBESTOS 

Montreal 

69 

68; 

69     July  '22,  Q 

1.50 

Asbestos  Corp.  pfd... 

Montreal 

85    July  '22,  Q 

1.75 

SULPH1 

New  York 

24! 

21  i 

231    Nov.  '19,  Q 

1.00 

611 

60     Sept.  '22.  OX 

1.00 

MINING.  SMELTING  AND  REFINING 

Ame-.  Metil 

Now  Y  .  k 

48| 

47 

■'*;  s.  pt.  '22, 

0.75 

Amer.  Metal  pfd.      . 

New  Yo  k 

III 

ion 

1 1  1     Sept.  '-22,  Q 

1.75 

Amer.  Sm.  &  Kef...  . 

New  York 

631 

59; 

62     Mar. '21,  Q 

1.00 

Amer.  Sm.&  Ref.  pfd 

New  York 

1011 

n;o; 

101 J  Sept.  '22  Q 

1    75 

Am.  Sm.  Sec.  pfd.  A. 

New  York 

98; 

97; 

9  7;  Oct.  '22,  Q 

1.50 

U.  S.  Sm.  R.  A-  M.    . 

New  York- 

43; 

421 

43     Jan.  '21,  Q 

0.50 

U.S.  Sin. It. &  M.  pld. 

New  York 

48J 

481 

481  July  '22,  Q 

.87! 

*Cents  per  share. 

tBi.l    or   asked 

Q.  Q 

larterly.     SA,  Semi-annually.  M 

Monthly.    K,  irregular.    I,  Initial.    X 

Include 

Toronto  quotations 

courtesy  liamilton  B.  W 

Is.o-I 

:.kane,  Pohlman  Inv 

>stment 

Co  ;  Salt  T^ake,  Stock  and    Mining    Kxchaia."- 

Los 

\ngeles,  Chamber  i 

Mines 
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Current  Prices  of  Mine  Materials  and  Supplies 


RISE  AND  FALL  OF  THE  MARKET 

Advances — Standard  rails  up  $3  per  ton,  f.o.b.  Pittsburgh, 
effective  Oct.  1.  Light  rails,  spikes  and  track  bolts  also 
higher  at  mill.  Structural  steel,  $2@$2.25,  f.o.b.  Pittsburgh, 
for  indefinite  deliveries;  plates  quoted  as  high  as  $2.50  per 
100  lb.  Lower  discounts  on  wrought-iron  pipe  and  wire  rope. 
Cast-iron  pipe  up  $2.50  per  ton  at  Birmingham;  $2  higher 
in  Chicago.  General  advance  on  machine  bolts  and  nuts. 
Hollow  tile  higher  in  New  York.  Red  and  white  lead  up 
Jc.  per  lb.  Linseed  oil  advanced  2c.  in  New  York  and 
dropped  2c.  per  gal.  in  Chicago,  during  month.  Rawhide 
lacing  discounts  slightly  lower. 

Declines. — Slight  increase  in  steam  hose  and  rubber  belt- 
ing discounts,  since  last  month.  Dynamite,  40@60  per  cent 
gelatin,  about  2c.  per  lb.  cheaper  throughout  the  country. 

SHEETS — Quotations  are  per  100  lb.  in  various  cities  from  warehouse  also  the 

base  quotations  from  mill: 

Pittsburgh,  San 

Large  St.  Fran-  New 

Blue  Annealed  Mill  Lots         Louis         Chicago  Cisco  York 

No.lO  $2.50®$2.75     $4.10  $4.00  $4.35  $4.19 

Black 
No.  28  3.35®  3.50       4.85  4.85 

Galvanized 
No.  28  4.35®  4.75       5.85  5.95 


5.90 
6.75 


4.90 
5.90 


STEEL  RAILS — The  following  quotations  are  per  ton  fob.  Pittsburgh  and 
Chicago  for  carload  or  larger  lots: 

Pit  tsburgh . 

One 
Current  Year  Ago  Birmingham  Chicago 

Standard  bessemer  rails    $43  00       $45  00  $43  00 

Standard  openhearth  rails 43.00         47  00         $43.00  43.00 

TRACK  SUPPLIES— The  following  prices  are  base  per  100  lb.  f.o.b.   Pittsburgh 
for  carload  lots,  together  with  the  warehouse  prices  at  the  places  named: 

. Pittsburgh .  San       Bir- 

One  Year  Fran-  ming- 

Current  Ago         Chicago  St.  Louis  Cisco      ham 

Standard  spikes,  rV-in. 

andlarger $2  75w  2  85  $3   00       $2.55       $2  85     $4.45  $3.29 

Trackbolts  3. 75®  4.  50  4.00         3.65        3.85       5.45     4.29 

Standard  section  angle 

bare  2.40  2.75         2.40         2.75       4.10     2.94 

STRUCTURAL  MATERIAL— Following  are  base  prices  f.o.b.  mill.  Pittsburgh 

and   Birmingham  together  with  quotations  per    100  lb.  from  warehouses  at 
places  named: 

Bir- 

Pitts-        ming-  San 

burgh.        ham       New  St.  Chi-  Fran- 

MU1           Mill       York  Dallas      Louis  cago  cisco 

Beams.  3tol5in    ..   $2  00®$2  25  $2  40  $3    14  $4  20     $3.00  $3.02}  $3.25 

Channel.  3  to  1 5  in..     200®  2.25     2  40    3.14  4.20       3.00  3.02}  3.25 

Angles.  3  to  6  in.,  J 

,n    ihick                     2  00«i   2  25     2  40    3    14  4.20       3.00  3  02}  3.25 

Tees.  3  in.  and  larger    2  00ml   2  25     2  40     3    14  4  20       3.05  3  02}  3   25 

Plates 2.00®  2  25     2  40    3   14  4.20       3.00  3  02}  3.40 

WIRE  ROPE— Discounts  from  list  price,  fob.  New  York  and  east  of  Missouri 

:j  regular  grades  of  bright  and  galvanized  are  as  follows: 
Hercules  red  strand,  all  constructions 

i  ■  I  mmd  strand  rope         

Galvanised  steel  rigging  and  guy  rope 

Round  strand  iron  and  iron  tiller 

Plow  steel  round  strand  rone 

!  -ttecl  round  strand  r..|>e.  .  


New  York     Cleveland 
Drill  Rod  (from  list!      55@60%  40% 


25% 
271% 
121% 
10% 
40% 
35% 

Chicago 
50% 


WROUGHT  PlPf       [  l,.  follov.  ing  discounts  are  to  jobbeis  for  carload  lots  on  the 
latest  Pittsburgh  basing  card: 

Steel                                           Iron 
Inches       Black       Galv.       Inches      Black        Galv. 
BUTTWF.LD—                   Ml          68            56}       J  to  1}         34             19 
LAP  WELD—  2    1.6  65  33}      2}  to  6  32}  19 


STEEL  PIPE    -From  wareh.. 
tor  hold  steel  pipe: 


at   the  places  named  the  following  discounts 


2)  to  6  in.  lap  welded 


New  York     Chicago      si    Loni 
37% 59)%  5»j% 


(\ST-IRC»N  PIPE -The  following  are  in. ...  per  net  ton  for  carload  lota: 

, New  York . 

"ne  San  Fran- 

Currrnt       Yaar  \eo  Birmingham  Chicago  St.  Louis      cisco 
6  in   andorer  IH    »'  >'  S4«    70       $49.00        $51.00 


Nuts,  hot  pressed.,*!,  per  100  lh  <iffh«l 

■d.m|  .per  100  lb   Off  list 


New  Y-.rk    <  levcland    t  hicago 
»)   00         $4  00 
I   00  3  00  4   00 


\1  \<  IIINF MOLTS  York 

II  ami  lll3tn.upto  Win 


land  Chirngo 

50% 


Button  head  holts,  -.ill 

IS  <-     13  •'"  ...  ■ 

ing  tile. 

New 

York . 

Current 

1  me                                                           flan 

Amboy 

Year         Chi-        Phila-         St.         Fran- 

Trucks 

dclphm      Louts        rnwo 

Factory 

4tl2«l2..        $0    12  30 

|0  1 1 17     »n  nun*     jn  IJ     $(>  Ml     »n  inn 

6,12x12                   1844 

1.16             1112                             115             r,h 

8iI2iI2                 210", 

2021           ,1514             18           .160            244 

to  2147 

3x3  and  4    $30  00 

3*6  and  8      30  00 

4x4-6  and  8      30  00 

Wholesale  prices  to  dealers  of  long  leaf  yellow.  r„ 
City,  delivered  from  lighters  or  cars  to  job,  $5  addit  ional 

. New    York — 

20  Ft  22-24 

and  T'nder         Ft 

3x4  to  818  $47  00 

3xl0to  10x10 50  00 

3xl2to  12x12  54  00 

Other  Cities 

20  Ft.  and  Unde: 


I  common,  in  carload  lots  to  dealers, 
s,  $2  per  M.  ft.  additional. 
6-8  and     10-16-18  and  22  and 
12  Ft  20  Ft.  24  Ft.      25  to  32  Ft. 

$33.00         $33  00         $35.00 
33.00  33  00  36  00 

33.00  34.00  37.00 


pine.    To  contractors  in  New  York 


$48.00 
51.00 
55  00 


20  Ft 
and    Under 
$45.00 
48  00 
51.00 


ucago 


22- 


Pine 

Boston 

Cincinnati $40  00 

Montreal 50.00 

Denver 

Minneapolis 

Kansas  City 

Birmingham 


Hemlock    Spruce        I'ine 


24  Ft. 
$47.00 
50  00 
53.00 
12-In. 
20  Ft.  and  Under 


I  .1 


47  00 
47.00 
28.00 


$50  00 
50  00 
38  75 
39.75 
47.00 


$35  00 
38  75 
42  00 
47.00 


49.00 
49  00 
36.00 


$64.00 
50.00 
39.75 
39.75 


NAILS — The  following  quotations  are  per  keg  from  warehouse: 

Pittsburgh,                          San  St.  Mon- 

Mill         Chicago  Francisco    Dallas  Louis  treal 

Wire $2.60®$2.75  $3   10       $4  00       $5.00  $3.60  $4  95 

Cut 5  50         5  65         7.75  6.00  5.00 

PORTLAND  CEMENT— Prices  to  contractors  per  bbl.  in  carload  lots  iritAout 
bags.    Cash  discount  not  deducted. 

Current      One  Month  Ago     One   Year  Ago 

NewYork,  del.  by  truck $2.60  $2.60  $2.50 

Chicago,  f.o.b 2.20  2.20  1.97 

Cleveland,  f.o.b 2.46  2.46  2.28 

LIME — Warehouse  prices: 

Hydrated,  per  Ton      Lump.  perBarrel280-lb.net 
Finishing         Common     Finishing       Common 

NewYork $I5.80«i  $16. 17     $13.10         $3.63}   $2 .  7>(a  $3.  14} 

11.75 


San  Francisco. 


22.00 


16.00 


( 1 80-lb  net)  I 


LINSEED  OIL— These  prices  are  per  gallo 


Raw  in  barrel  (5  bbl.  lots). 


$0.76         $0.97 


WHITE  AND  RED  LEAD— Base  price  i 


Current    Yr.    Ago 
Dry         Dry 


Drv 

100-lb.keg 12.75 

25  and  50-lb.  kegs 13.00 


Dry 
12.25 
12.50 


In  Oil 
13  75 
14.00 


In  Oil 
12.75 
13  00 


In  Oil 
12  25 
12    50 


HOSE— 

Fire  50-Ft.  Lengths 

Underwriters"  2)-in.  coupled 49)c  per  ft. 


1-in.,  3  ply  per  ft.. 


First  Grade  Second  Grade 

$0   31  $0,221 

Steam — Discounts   from    List 
First  grade 50-5%     Second  grade 50-10%     Third  grade 60% 

RUBBER  BELTINC;— The  following  discounts  from  list  apply  to  transmission 

rubber  and  duck  belting: 
Competition    65-10%        Best  grade 60-5% 

LEATHER  BELTING— List  price  per  ply,  1 2-in.  wide,  per  lin.  ft    $2   88. 

Grade  Discount   from   bat 

Medium 40— 5' „ 

Heavy 30—5% 


[  Semi-tan.  10        ndoa,    48c.  per  sq.ft. 

PACKING— Prices  per  pound: 

Rubber  and  duck  for  low-pressure  steam,  )  in $0.90 

Rubber  sheet  45 

Rubber  sheet,  wire  insertion  .  .70 

MANILA  ROPE— Per  lb.,  1-in.  and  larger,  1,200-ft.  coils. 

Atlanta $0.20         New  Orleans $0  17} 

NewYork 17         !.<«  Angeles 'M 


18 


COTTON  WASTE— The  following  prices  i 


in  Dents:  i*t  pound: 

New  York      Cleveland  Chicago 

•i   (111,,,  II    50        12   00  II    25 

h  50,"  10  00         9  00  8  00 


EXPLOSIVES — Prices  per  pound  of  dynamite  in  small  lots 


New  York 
Mbmeapol  * 

Denver 
Seatlh 
Cincinnati 

New  ,  Irleans 

San  Francisco 


Matin 

,    ■  MP 

$0   2700       $0   VOOO 


2092 
.2025 

1750 
.2300 

2350 
.1950 


2295 
2325 
.1950 
2500 
2650 
2350 


gal.,  f..b.    New  York   unless  otherwise 
Mated,  and  arc  based  on  .  oils  in  50-gal.  bhls..  gross  weight  50P  'Jb 


FLOTATION  oils     Ml 


...      il.>teaiiidi«t'.«p"grV6. 930-0  040      ........  .7 '. .  gal 

Pine  oil,  purs,  dajl   dist     .  gaj 

Pine  far. .il.ref  ..par    1    025-1    035  gsl 
k-     I  025-1  035  unk  cars  f.o.b.  JaokaonTilw, 


IK 


tml 
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NEW  MACHINERY 
AND  INVENTIONS 


A  Double-Drum,  Compressed- 
Air  Hoist 

A  portable  hoist,  designed  primarily 
for  more  convenient,  economical,  and 
effective  use  in  hauling  ore  scrapers 
or  "slushing"  than  can  be  secured  with 
the  single-drum  hoist  of  this  type,  is 
announced  by  the  Sullivan  Machinery 
Co.,  Chicago,  111.,  and  is  known  as  type 
"HDA."  In  the  double-drum  hoist,  the 
"Turbinair"  motor,  in  its  casing,  is 
supported  on  a  central  standard  with 
a  broad  frame  or  foot,  and  supplies 
power  to  the  two  hoisting  drums,  each 
101  in.  in  diameter  by  5J-in.  face,  which 
inclose  the  motor.  A  driving  pinion 
at  each  end  of  the  motor  casing  en- 
gages an  internal  gear  in  each  drum 
shell. 

Air  is  admitted  at  a  central  inlet 
port.  The  two  drums  are  controlled 
independently  by  friction  clutches  and 
band  brakes,  corresponding  in  opera- 
tion to  those  used  on  the  single-drum 
hoist.  The  clutches  are  at  the  outer 
ends  of  the  drum  and  the  brake  bands 
and  handles  at  the  inner  ends.  By  this 
method  either  drum  may  be  operated 
separately  or  both  may  be  thrown  into 
gear  at  the  same  time.  In  "slushing" 
work  the  live  or  hauling  rope  is  at- 
tached to  one  drum  and  the  tail  rope 
or  return  rope  to  the  other  drum.  By 
means  of  a  suitably  placed  snatch- 
block  or  arrangement  of  sheaves,  the 
tail  rope  is  paid  off  the  second  drum 
as  the  load  comes  in  on  the  first,  and 
when  the  scraper  has  been  dumped  the 


^  ^  A. 

1  IJaw'i^k. 

"   CI   Pi 

Double-drum,    compressed-air    portable  hoist 


same  as  that  of  the  single-drum  type. 
Either  drum  is  capable  of  lifting  2,000 
lb.  dead  weight  vertically,  with  76  lb. 
of  air  pressure  at  a  speed  of  110  ft. 
per  minute.  This  hoist  has  the  same 
economy  of  air  consumption  as  the 
single-drum  machine.  Sufficient  air 
can  be  supplied  the  machine  through  a 
3-in.  hose  line  to  develop  the  machine's 
rating  of  6J  hp. 

Ball  bearings  are  used  throughout 
to  reduce  friction,  and  there  are  no  jaw 
clutches,  valves,  or  pistons  to  give 
trouble  or  get  out  of  order. 


Automatic 
process  is  reversed,  the  clutch  being  lubricators  have  been  provided  wherever 
thrown  out  on  the  live  rope  drum  and     possible,  and  the  design  and  construe- 


in  on  the  tail  rope  drum  to  haul  the 
scraper  back  to  the  loading  point. 

The  double-drum  hoist  is  exception- 
ally compact  and  light,  rendering  it 
convenient  for  use  in  mine  sublevels 
and  other  relatively  inaccessible  work- 
ing places.  It  weighs  only  555  lb.,  or 
about  85  lb.  per  hp.,  is  29  in.  long  by 
15  in.  wide,  and  stands  18i  in.  high. 
Each  drum  holds  225  ft.  of  A-in.  wire 
rope. 

In  "slusher"  work  the  brakes  are  not 
used  and  the  handles  may  be  thrown 
up  out  of  the  way,  or  the  brakes  and 
bands  may  be  removed  altogether  if 
desired. 

The    capacity    of   this    hoist   is    the 


tion  are  such  as  to  permit  long-con- 
tinued operation  under  the  severe  serv- 
ice found  in  mining  conditions,  without 
delay  for  repairs  or  other  operating 
troubles. 

The  double-drum  hoist  may  be  used 
for  other  work  within  the  capacity  ot 
the  machine,  as,  for  example,  on  boom 
derricks,  where  one  drum  is  used  for 
hoisting  the  load  and  the  other  for 
operating  the  boom.  The  fact  that  it 
takes  no  larger  air  connections  than 
the  single-drum  type,  (I  in.)  will  ap- 
peal to  mine  operators,  as  they  can 
employ  the  hoist  without  changing  or 
laying  new  air  mains  to  the  breasts  or 
other  working  places. 


Small    vertical    electrically    driven   compressors 


Lubrication  System  Is  Feature  of 
Small  Vertical  Air  Compressors 

A  new  line  of  small  vertical  belt- 
driven  air  compressors  known  as  Type 
15  has  been  announced  by  the  Inger- 
soll-Rand  Co.,  11  Broadway,  New  York. 
In  addition  to  the  plain  belt-drive  de- 
sign each  size  is  built  as  a  self-con- 
tained electric  motor  outfit,  driven, 
through  pinion  and  internal  gears  as 
shown  in  the  accompanying  illustration,, 
or  by  employing  the  short  belt-drive  ar- 
rangement. The  compressing  end  and 
electric  motor  of  both  gear  and  short 
belt-drive  units  are  furnished  mounted 
on  a  common  sub-base,  so  that  they  are 
in  no  way  dependent  upon  the  founda- 
tion for  correct  alignment. 

Several  noteworthy  features  of  con- 
struction have  been  incorporated,  of 
which  the  "Constant-Level"  lubrication 
system  is  the  most  important.  Others 
include  the  constant  speed  unloader  for 
plain  belt-drive  machines;  the  centrifu- 
gal unloader  for  start-  and  stop-control 
machines;  and  the  increased  size  of 
the  water-reservoir  cooling  pot. 

The  lubrication  of  small  vertical  com- 
pressors employing  the  inclosed  crank 
case  and  splash  system  has  often  been 
a  source  of  concern  wherever  oil  in  the 
air  is  a  serious  menace.  The  tendency 
of  the  old  system  has  been  to  feed  too 
much,  resulting  in  discharged  air  con- 
taining excess  oil,  or  too  little,  causing 
scored  cylinders,  excess  loads,  and 
burned-out  bearings. 

The  "Constant-Level"  system  used  in 
Type  15  compressors  automatically 
maintains  a  constant-level  of  oil,  which 
insures  the  right  amount  being  dis- 
tributed to  all  parts. 

As  with  the  ordinary  splash  system, 
the  base  of  the  compressor  forms  an  oil 
reservoir  for  the  "Constant-Level"  sys- 
tem. However,  with  this  system,  pet- 
cocks  determine  the  maximum  and 
minimum  amount  of  oil  in  the  reservoir. 
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Above  this  reservoir  and  directly  under- 
neath the  connecting  rod  is  a  constant- 
level  pan.  Oil  is  pumped  from  the 
reservoir  into  this  constant-level  pan 
through  a  unique  oil  pump.  Regardless 
of  the  amount  of  oil  in  the  reservoir, 
so  long  as  it  is  somewhere  between 
the  high  and  low  level  pet-cocks,  this 
system  will  function  perfectly,  insuring 
a  constant-level  of  oil  in  the  pan.  A 
projecting  stem  on  the  connecting  rod 
dips  into  this  pan  and  distributes  just 
a  sufficient  quantity  of  oil  for  proper 
lubrication. 

The  constant  speed  unloader  controls 
the  unloading  of  the  compressor  by  au- 
tomatically opening  the  inlet  valve 
when  the  receiver  pressure  rises  above 
that  at  which  the  unloader  is  set  to 
operate.  When  the  receiver  pressure 
has  fallen  a  predetermined  amount,  the 
unloader  automatically  releases  the  in- 
let valve  and  allows  the  compressor  to 
return  to  work  and  thus  build  up  the 
receiver   pressure   again. 

The  centrifugal  unloader  allows  the 
compressor  to  start  under  "no  load" 
such  as  is  essential  when  automatic 
start  and  stop  control  is  used,  and  per- 
mits the  electric  driving  motor  to  come 
up  to  full  speed  before  the  load  is 
thrown  on  automatically.  This  unloader 
accomplishes  its  purpose  by  holding  the 
inlet  valve  open  until  the  motor  has 
leached  full  speed. 

The  smallest  size  is  built  with  either 
ribbed  cylinder  for  air  cooling,  where 
the  service  is  intermittent,  or  a  water- 
jacketed  cylinder  of  the  reservoir  type 
for  constant  service.  All  other  sizes 
are  only  built  with  the  water  jacket  of 
the  reservoir  type.  The  size  of  these 
reservoir  pots  is  generous,  and  one  fill- 
ing will  be  found  sufficient  for  long 
periods  of  operation. 

A  Self-Contained  Machine  for 
Heading  Barrels 

A  machine  which  will  be  of  interest 
to  mining  companies  packing  ore  in 
barrels  for  rail  or  water  shipment  has 
been  developed  by  a  Florida  manufac- 
turer. The  machine  comprises  one  main 
base  casting  with  a  table  attached  and 
which  is  really  a  part  of  the  hydraulic 
plungers.  A  steel  upright  at  the  back 
of  this  main  casting  carries  the  over- 
head heading  piece  which  presses  the 
head  into  the  barrel.  This  overhead 
casting  revolves  out  of  the  way  so  that 
it   is   easy   to   place   the   barrel   on   the 

The  pedals  in  front  and  slightly  to 
the  right  of  the  preSI  table  :ire  oper- 
ated  by  'In'  Coot  and  cmue  the  table  to 
rise  and  fall.  Pressing  'i,  left-hand 
pedal  causes  the  table  to  rise;  removing 
-ure  from  this  pedal  lops  the 
rising  of  the  table  and  doea  not  allow 
it  to  fall,  so  that  the  barn]  will  be  h«'lil 
in  any  position  desired.  Pressing  the 
right-hand  pedal  causes  the  table  to 
fall,  releasing  the  barrel  after  the  head 
is  attached. 

The  machin.  bs  DSSJD  designed  with 
all  the  valves  built  into  the  base  cast- 
ing as  a  safety  device  to  prevent  any 
possible  damage  to  'he  press  through 
carelessness    of    the    operator.      Leaky 


INDUSTRIAL  NOTES 


Self-contained   barrel-heading    maeh  mt 

joints  have  been  avoided  by  placing 
the  pump  close  to  the  base  casting  and 
attaching  it  to  it.  The  pump  is  driven 
by  belt  drive  or  electric  motor.  The 
valve  in  the  main  base  casting  is  a 
rotary  valve  similar  to  rotary  valves 
used  on  steam  pumps  and  the  oil  reser- 
voir is  cast  into  the  main  base  casting. 

When  no  barrel  is  on  the  press  and 
when  the  press  is  not  in  operation  the 
pump  is  running  idle,  circulating  the  oi! 
into  the  oil  reservoir  anil  through  the 
pump  and  then  into  the  reservoir  again. 
Win  in  the  barrel  is  placed  on  the  table 
and  the  left-hand  pedal  depressed,  the 
valves  change  so  that  the  oil  discharges 
from  the  pump,  is  pumped  into  the 
plunger  chamber,  and  causes  the  table 
to  rise.  As  the  pressure  on  the  con- 
tents increases,  the  pressure  of  the  oil 
increases. 

When  the  pedals  are  thrown  to  neu- 
tral position,  the  oil  is  again  circulated 
through  the  reservoir  and  the  pomp 
runs  Idle.  When  the  right-hand  pedal 
i~  depressed,  the  pump  sucks  oil  out 
of  the  pump  chamber,  causing  the 
pump  chamber  to  descend  quickly  and 
the  barrel.  The  pump  is  a 
pump  capable  of  developing  200 

This  press   is   manufactured   by  the 

Skinner  Machinery  Co..  Kiinedin,  Fla. 


Pov. ialty  Co.,  Ill    Broadway, 

ork,  announces  the  appointment 
..f  fell  \\  Foster,  Jr.,  as  New  Eng- 
land district  manager,  with  offices  at 
60    Congress    St.,    Huston.       Mr 

■  marly    in    the   New    York   sales 


Herbert  C.  Follinger,  manager  of  the 
Chicago  office  of  the  Chain  Belt  Co., 
died  of  pneumonia  at  his  home  in  Chi- 
cago on  Sept.  27.  Mr.  Follinger  was 
thirty-eight  years  old,  and  was  born 
at  Fort  Wayne,  Ind.  He  became  asso- 
ciated with  the  Chain  Belt  Co.  in  1914, 
and  in  1916  was  appointed  district  man- 
ager for  the  Chicago  territory. 

Han  y  C.  Collins,  formerly  of  the 
firm  of  Collins  &  Webb,  has  been  ap- 
pointed sales  manager  for  Rosenburg 
Co.,  of  Los  Angeles,  Calif.,  who  rep- 
resent in  that  territory  Fate-Root- 
Heath  Co.,  Northern  Engineering 
Works,  Central  Frog  &  Switch  Co..  X. 
P.  Nelson  Iron  Works,  and  Gruendler 
Patent   Crusher   &   Pulverizer  Co. 

The  Brown  Hoisting  Machinery  Co., 
of  Cleveland,  Ohio,  announces  that  its 
conveyor  sales  are  now  in  charge  of 
E.  P.  Sawhill,  who  has  had  nearly 
thirty  years'  engineering  and  selling 
experience  on  this  type  of  equipment. 
The  Brownhoist  elevator  and  conveyor 
equipment  includes  a  complete  line  of 
belt  conveyors,  chain  conveyors,  coal 
ci  ushers,  screens,  apron  conveyors, 
picking  tables,  and  similar  machinery. 

The  Prescott  Co.,  Menominee,  Mich.. 
has  recently  closed  contracts  with  the 
Sinclair  Pipe  Line  Co.,  of  Tulsa,  Okla., 
for  six  big  pipe-line  station  pumps, 
each  having  a  capacity  of  26000  bbl. 
per  day  against  a  line  pressure  of  900 
lb.  per  sq.in.  These  pumps  are  similar 
to  those  the  company  furnished  the 
Oliver  Iron  Mining  Co..  in  that  they 
have  solid  forged-steel  fluid  ends,  but 
are  bigger  machines.  They  will  be 
used  on  the  new  line  running  from  the 
Mid-Continent  field  to  Chicago  and  will 
be  driven  by  I  ID  hp.  N'ordberg  Diesel 
engines. 

The  Iron  Trade  Products  Co..  with 
offices  in  Pittsburgh,  Philadelphia,  and 
New  York,  supplying  raw  materials  to 
the  steel  trade,  has  organized  under  a 
Delaware  charter,  the  Big  Four 
Fluorspar  &  Ore  Co.,  which  has  ab- 
sorbed some  well-known  Crittendon 
County.  Ky..  fluorspar  properties,  in 
eluding  the  well-known  Big  Four.  Love, 
Deer  Creek  and  Crittendon  Springs 
mines.  Work  is  being  pushed  on  the 
further  development  of  these  proper- 
ties, and  ii  ;  expected  that  machinery 
for  milling  the  ores  will  be  installed 
in  the  near  future.  The  general  offlcM 
of  the  new  company  are  in  the  Farmers 
Hank  Building,  Pittsburgh,  Pa.,  in  the 

Offices    "f    the    Iron    Trade    1'rodu 

IS  follows:  W.  J.  S 
burger,  president;  .1.  I..  Hukill,  vice- 
president;  Louts  .T.  Adler,  treasurer. 
and  Huntington  Downer,  secretary.  The 
company  will  act  as  exclusive  sales 
agent  for  the  Big  Four  Fluorspar  & 
Ore  Co.    Mme  offices  will  be  maintained 

at  Mail  "ii.  Ky..  where  Avery  H.  Reed, 
as  vice  president  and  general  manager. 
will    be    in    charge. 
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The  Automatic  Sprinkler  in  Metal  Mines 

ONCE  MORE  there  comes  before  mining  men  and 
engineers  the  unsolved  question  of  how  to  pre- 
vent fires  in  mine  shafts,  and  when  fires  have 
started,  how  to  extinguish  them  before  they  spread  and 
get  beyond  control. 

Unfortunately,  timber  has  from  the  beginning  of 
mining  been  found  especially  convenient  for  the  under- 
ground support  of  shafts,  stations,  galleries,  and  open- 
ings of  all  descriptions.  Its  cheapness,  convenience, 
and  general  usefulness  have  resulted  in  this  widespread 
adoption  for  the  purposes  noted.  Thus  there  has  been 
introduced  in  underground  mining  a  relatively  large 
amount  of  combustible  material,  which  lines  the  walls 
of  shafts  and  other  workings.  Where  the  timber  is 
dry,  there  is  always  a  risk  of  fire,  and  mine  workings 
are  relatively  so  constricted  that  accompanying  the 
fire  risk  there  is  always  the  probability  of  fatalities. 
The  use  of  brick,  stone,  concrete,  and  reinforced  con- 
crete obviates  the  risks  created  by  the  presence  of 
combustible  material  in  the  adits,  working  places,  and 
shafts  of  a  mine.  Where  timber  is  used  it  can  be 
made  fireproof,  or  almost  so,  by  keeping  it  constantly 
wet,  or  by  coating  it  with  a  layer  of  incombustible 
material.  The  only  material  that  has  been  found  suit- 
able for  this  purpose  is  gunite.  The  guniting  of  shafts, 
stations,  and  other  timbered  openings  has  been  prac- 
ticed on  an  extensive  scale  in  the  mines  at  Butte.  In 
our  opinion,  fireproofing  in  this  manner  is  a  satisfac- 
tory, although  expensive,  method  of  meeting  the 
problem. 

The  mine  manager  can  thus,  theoretically  at  least, 
discard  timber  entirely  or  he  can  use  it  protected  from 
ignition  by  a  thin  layer  of  incombustible  material,  such 
as  gunite.  Where  it  is  impracticable  to  do  either,  on 
account  of  prohibitive  cost,  and  where  the  timber  struc- 
tures are  dry,  the  problem  resolves  itself  into  one  of 
adequate  fire  prevention. 

If  the  miner's  co-operation  is  secured  in  the  ob- 
servance of  wisely'  selected  regulations,  drawn  up  with 
reference  to  the  particular  mine  in  which  they  are  to 
be  applied,  the  fire  risk  is  greatly  minimized.  Too 
often  non-occurrence  of  fire  results  in  slackness  in 
observing  regulations,  and  the  result  is  a  disaster. 

Another  element  lies  in  the  selection  of  equipment, 
power  cables,  and  other  appurtenances,  together  with 
their  proper  installation  and  operation.  Here  again 
practice  has  developed  and  improved  apparatus  to  a 
point  where  the  fire  risk  attending  its  use  is  small. 

Probably  the  most  effective  preventive  is  a  well- 
thought-out  and  well-applied  system  of  mine  inspection. 
This  inspection  must  be  regular  and  thorough  if  it  is 
to  serve  its  purpose. 

The  automatic  sprinkler  system  should  be  given 
serious  consideration.  So  far  as  we  know,  it  is  the  only 
appliance  that  will  operate  automatically  to  quench  a 
fire  in  its  initial  stages.  About  ten  years  ago  sugges- 
tion was  made  that  this  appliance  be  installed  in  dry 


mine  shafts  that  are  supported  by  timber.  In  the  report 
of  the  Bureau  of  Mines  Committee  on  Rules  and  Reg- 
ulations for  Metal  Mines  published  in  Bulletin  75,  1915, 
the  committee  said,  with  respect  to  the  use  of  automatic 
sprinklers  in  mines: 

"In  considering  the  safeguarding  of  mines  against  under- 
ground fires,  the  committee  directed  its  attention  to  the 
possible  introduction  of  the  automatic  sprinkling  system, 
which  has  been  so  highly  successful  in  reducing  the  fire 
loss  among  industrial  plants  in  the  United  States,  especially 
in  New  England.  After  making  some  inquiries,  the  com- 
mittee felt  that  it  might  summarily  dismiss  the  present 
consideration  of  automatic  sprinklers,  for  the  reason  that 
nothing  appears  to  be  known  about  their  application  under- 
ground. The  committee's  dismissal  of  them  does  not  by  any 
means  imply  a  condemnation  of  them,  but  means  simply 
the  non-existence  of  data  permitting  the  formulation  of 
any  opinion  about  them.  The  advantages  that  they  may 
offer  underground  and  the  conditions  of  their  application 
are  well  worth  experimental  investigation." 

Frankly,  the  committee  said  that  it  knew  nothing 
about  the  automatic  sprinkler  system  as  applied  under- 
ground. Mining  men,  however,  have  made  a  somewhat 
limited  use  of  the  system  for  the  protection  of  shafts 
underground. 

A  small  fire  speedily  extinguished  by  the  means  sug- 
gested would  pollute  the  mine  air  currents  to  a  compar- 
atively limited  extent,  and  the  question  of  the  reversal 
of  the  air  current  by  the  sprinkling  operation  would  be 
probably  of  small  moment.  With  power  ventilation 
there  would  be  no  reversal  of  the  air  current.  The 
important  point  is  to  extinguish  the  fire  in  the  shortest 
time.  We  submit  that  extended  consideration  should 
be  given  to  the  automatic  sprinkler. 


Dividing  One's  Eggs 

THEY  TELL  the  "one-mule"  farmer  down  South 
that  he  shouldn't  put  all  of  his  eggs  into  one 
basket ;  which  is  another  way  of  advising  him  not 
to  depend  entirely  for  his  income  on  a  crop  of  cotton. 
If  the  cotton  market  is  bad  the  winter  is  sure  to  be 
hard  (not  necessarily  the  weather,  but  the  winter 
itself).  One  might  suspect  that  some  Tennessean  had 
been  preaching  this  irreproachable  advise  to  Howard  I. 
Young,  mine  manager  for  the  American  Zinc,  Lead  & 
Smelting  Co.,  if  one  were  to  investigate  his  diversified 
activities  at  Mascot.  These  include  producing  excellent 
crops  of  alfalfa,  corn,  tobacco,  and  vegetables,  as  well 
as  dairy  products  sufficient  to  supply  the  entire  com- 
munity, which,  incidentally,  is  composed  exclusively  of 
mine  employees  who  live  in  company  houses  on  com- 
pany land.  But  it  is  not  only  in  matters  of  husbandry 
that  Mr.  Young  follows  the  precept  of  dividing  his  eggs ; 
he  does  it  in  his  mining  also.  The  Mascot  mine  was 
among  the  few  zinc  producers  that  remained  in  steady 
operation,  though  on  a  curtailed  scale,  throughout  the 
post-war  depression.  Moreover,  although  the  zinc  con- 
tent of  the  ore  averaged  less  than  4  per  cent,  the  com- 
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pany  was  almost  able — to  borrow  a  metaphor  from  the 
financial  scribes— to  make  a  new  dollar  for  an  old.  This 
was  a  consequence,  in  a  large  measure,  of  the  practice 
of  shipping,  in  addition  to  sphalerite  concentrate,  the 
entire  bulk  of  mill  tailings  to  be  sold  at  a  good  profit. 

The  jig  and  other  coarse  tailings  were  dried  and  re- 
ground;  the  principal  product  was  agricultural  lime- 
stone, although  another  source  of  no  inconsiderable  in- 
come was  the  very  fine  material,  removed  in  an  Emerich 
separator,  which  was  sold  as  a  filler  to  the  manufac- 
turers of  asphalt.  There  is  a  big  stockpile  of  unsold 
zinc  concentrate  near  the  mill  today,  but  tailing  piles 
are  conspicuous  by  their  absence.  Another  factor  in  the 
excellent  result  is  the  unusually  low  cost  of  operations. 
So  effectively  have  mining  operations  been  organized, 
and  so  high  is  the  individual  efficiency  of  the  miners, 
that  the  output  per  underground  shift  has  been  as  high 
as  9.5  tons  for  a  period  of  several  months  in  succession. 
Admittedly,  the  mining  conditions  are  not  comparable 
with  those  encountered  in  many  districts.  However,  low 
wages  are  not  a  contributing  factor,  for  miners  earn  as 
much  as  $7  and  $8  a  day  under  a  novel  bonus-contract 
system  of  payment;  and  at  the  same  time  per-ton  costs 
have  been  lower  than  ever  before. 

It  is  true  that  few  metalliferous  ores  have  a  gangue  of 
which  more  than  90  per  cent  is  calcium  or  magnesium 
carbonate  and  which  is  therefore  suitable  for  agricul- 
tural purposes;  but  no  metal-mining  company  can  afford 
to  overlook  the  possibility  (even  though  remote)  of 
finding  a  use  for  the  residue  from  its  metal-recovery 
plant  in  some  of  the  industries  in  which  non-metallic 
minerals  are  used.  The  marketing  of  a  byproduct  may 
easily  mark  the  difference  between  failure  and  success 
in  any  mining  enterprise.  If  the  miner  can  get  his  eggs 
into  two  or  three  baskets,  such  a  catastrophe  as  the 
collapse  of  a  metal  market  may  not  smash  the  entire 
lot  and  thereby  temporarily  break  him  up  in  business. 


Suckers  and  Vacuum  Smelting 

NATURE  MAY  ABHOR  A  VACUUM;  certain 
mining  companies  in  the  southwest  and  investors 
elsewhere  have  learnt,  by  painful  experience,  the 
absurdity  of  the  claims  made  by  the  alleged  inventor 
of  a  vacuum  smelting  process;  but  there  can  be  no  doubt 
as  to  the  truth  of  the  adage  that  a  sucker  is  born 
every  minute.  Otherwise  it  would  be  difficult  to  explain 
how  the  propaganda  in  favor  of  such  an  idea  is  being 
financed,  unless  the  expenditure  may  be  likened  to  the 
proverbial  sprat  that  was  used  to  catch  the  mackerel. 

Our  readers  will  remember  that  the  old  camp  at  Ajo, 
before  the  Calumet  &  Arizona  company  became  inter- 
:  in  the  district,  •  ne  of  a  crude  attempt 

to  p-'irt  the  unsophisticated  from  his  roll  by  means  of 
glowing  accounts  of  the  limitless  wealth  that  would  ac- 
crue to  those  who  gave  Qnancial  support  to  the  schemes 
of  one  Fred.  1.  MeGahan,  who  had  inveigled  the  Cor- 
nelia Copper  Co.  into  selling  stork  on  the  strength  of 
promises  of  amazing  metallurgic  and  economic  perform- 
ance of  what  was  termed  cuum  smelter— a  metal- 
lurgical absurdity  th-  technical  futility  of  which  was 
exposed  by   Horace  Steven-    \\    the   1906  i    ue  of  the 

Coppei     Bandl k.      Sinc<     thai  we    learn    that 

Met,. -than  has   i,..  ited  with   the  preliminaries 

that  invariably  accompany  the  introduction  of  such  ■ 
a  bait  for  the  selling  of  stock,  in  various 
parts  of  North    America.  the   vacuun 

suckers  has  been  applied  in  Texas,  although  it   ll 


noted  that  a  slight  but  not  unexpected  change  in  tactics 
is  observable.  MeGahan  does  not  appear  conspicuously 
as  an  interested  party;  propaganda  emanates  from  the 
office  of  what  is  termed  the  Metal  Products  Associa- 
tion of  Texas.  A  form  letter  sent  to  prospective  vic- 
tims concludes  thus:  "Read  the  printed  matter  en- 
closed thoroughly — through  and  through.  Catch  the 
enthusiasm  of  this  great  moment.  Search  your  con- 
science^— your  heart — with  prayerful  thought.  Do  what 
you  can.  Send  $50  anyway.  Make  it  $100,  $200,  $500 — 
if  God  has  orospered  you.  Sacrifice  with  us  all.  Its  a 
real  investment,  completes  the  smelter,  starts  making 
you  money."  The  secretary  of  the  association,  who 
apparently  compiled  this  amazing  effusion,  signs  him- 
self, "With  faith  and  confidence,  sincerely  and  earnestly." 

A  sheet,  known  as  the  "Vacuum  Smelting  News,"  is 
also  published  by  the  association.  In  the  first  number 
of  this,  issued  only  a  few  months  ago,  the  vice-president 
of  the  concern,  one  Chas.  C.  Azbell,  spotlights  a  message 
to  the  effect  that,  "1922  is  the  year  of  our  great  success 
—our  final  triumph  .  .  .  when  the  vacuum  smelt- 
ing process  is  to  be  given  permanently  to  the  world,  a 
blessing  to  humanity  ..."  And  concludes  with 
the  prayer,  ''May  God  speed  us  as  we  go  over  the  top." 
Could  effrontery  go  further?  In  a  pamphlet  that  has 
also  been  circulated  in  Texas,  entitled  "The  Road  to 
Independence,"  we  read  that  "...  the  MeGahan 
Vacuum  Process  of  Smelting  is  going  to  dower  the 
world  with  a  new  access  of  vast,  clean,  bloodless  wealth, 
and  the  wealth  thus  created,  instead  of  going  to  capi- 
talists or  parasites,  is  going  to  those  who  work  with 
hand  or  brain  for  an  honest  living  under  conditions 
outlined  by  Mr.  MeGahan  himself,  whose  ambition  is  to 
see  labor  own  the  products  it  handles  and  the  wealth  it 
creates  .  .  .  Mr.  MeGahan,  in  possession  of  pat- 
ents of  stupendous  financial  possibilities,  believes  the 
time  and  conditions  ripe  for  bloodless  revolution  and 
change.  He  proposes  that  the  enormous  earnings  pos- 
sible to  thousands  of  MeGahan  smelters  go  to  the  work- 
in!/  classes  under  conditions  where  capital  cannot  wrench 
i  In  m  away." 

It  passes  all  understanding  that  such  a  claptrap  com- 
posite of  religion,  socialism,  metallurgy,  and  philan- 
thropy will  serve  to  collect  the  small  savings  of  even 
the  most  ignorant.  It  is  pathetic  to  realize  that  a  con- 
tinual stream  of  money,  of  vast  amount  in  the  aggre- 
gate, needed  «o  badly  for  legitimate  mining  investment, 
steadily  passes  into  the  coffers  of  promoters  such  as 
those  whose  propensities  for  applying  the  vacuum  to 
the  pockets  of  the  unwary  are  camouflaged  under  the 
title  of  the  Metal  Products  Association  of  Texas. 


Good  and  Bad  Taste  in  Metals 

NOWADAYS,    manual    workmen   overlook    nothing 
in    their    search    for    a    reason    to    go   on    strike. 
Recently  a  force  of  lathers  employed  on  a  build- 
ing under  construction  on   Long   island  struck  because 
did  not   like  the  taste  of  the  nails  they  were  given 
.,    These  men  made  a  practice  of  holding  in  their 
mouths  a  temporary  supply  of  the  nails  that  they  were 
using,    and    in    their    complaint    stated    that    the    nails 

teemed  t"  have  been  treated  with  some  sort  of  acid 
that  very  quickly  caused  inflammation  of  the  mouth. 
This  reminds  us  of  the  familiar  unple  I  pro- 

duced by  placing  ■'«  small  piece  of  copper  above  the 
tongue,  a  piece  of  sine  under  the  tongue,  and  bringing 
the  projecting  ends  of  the  two  strips  into  contact. 
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Shortage  of  Skilled  Miners 

REPORTS  OF  A  SHORTAGE  of  skilled  miners 
come  from  many  mining  centers.  Apparently 
l  this  shortage  is  likely  to  develop  into  a  real 
difficulty  when  large  mines  attempt  materially  to  in- 
crease their  tonnage.  "Where  have  all  the  old-time, 
all-round  miners  gone?"  is  a  question  that  has  been 
asked  of  us  several  times  in  the  last  month.  We  do 
not  profess  to  know.  We  presume  that  the  labor  ranks 
of  the  mines  have  been  sapped  by  other  industrial 
activities.  One  mine  manager  suggests  that  the  country 
garages  have  absorbed  miners  who  may  have  had  some 
mechanical  skill.  Possibly  this  accounts  for  some  of  the 
difficulties  that  every  traveler  experiences  in  attempting 
to  have  repairs  made  at  these  same  country  garages. 
In  a  small  town  recently  all  of  the  garage  mechanics 
and  blacksmiths  were  called  in  to  diagnose  a  badly 
acting  carburetor  of  the  automobile  in  which  we  were 
riding,  but  in  spite  of  numbers  the  carburetor  con- 
tinued to  assert  its  independence  and  almost  succeeded 
in  putting  the  engine  out  of  business.  Our  driver  said 
that  no  one  in  town  understood  that  carburetor. 

Almost  any  nimble-handed  man  could  assist  in  manu- 
facturing automobile  parts  and  with  modest  training 
could  assemble  with  intelligence  and  skill  the  finished 
product.  The  attractive  wages  offered  are  no  doubt  an 
incentive  to  the  man  who  wants  to  better  his  condition. 
Intensive  road  construction  in  many  western  states  is 
another  industry  that  has  doubtless  added  to  the  diffi- 
culty. In  a  few  words,  higher  wages  and  better  work- 
ing conditions  are  the  causes  of  the  general  exodus  of 
the  more  ambitious  workers  from  the  mining  industry. 
The  mines  will  have  to  counter  with  higher  wages  and 
materially  bettering  working  and  living  conditions.  As 
a  corollary,  this  means  higher  prices  for  metals,  as  the 
efficiency  or  productivity  of  the  worker  cannot  be  ex- 
pected to  increase  proportionally  with  the  increase  in 
wages. 

We  can  also  see  that  it  will  be  necessary  for  the  large 
mines  to  undertake  the  systematic  training  of  the 
residual  labor  that  they  now  have.  Without  this 
systematic  training,  the  productivity  of  the  individual 
miner  will  be  out  of  control.  With  systematic  train- 
ing it  will  be  possible  to  insure  such  a  return  from 
the  gross  outgo  that  the  cost  of  putting  the  mine 
product  on  the  markets  of  the  world  will  leave  a  reason- 
able margin  of  profit.  It  is  not  enough  for  several 
large  mines  to  attempt  systematic  training  of  miners; 
every  mine  should  join  in  the  effort  to  elevate  the 
general  scale  of  labor  skill.  We  suggest  that  the  de- 
velopment of  a  well  co-ordinated  scheme  of  systematic 
training  of  mine  labor  by  the  large  mine  operators  could 
be  carried  out  by  the  American  Mining  Congress  better 
than  by  any  other  agency. 
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Anticlines  and  Declines 

INFORMATION  concerning  the  oil  game,  especially 
on  the  point  of  the  effect  of  "anticlines  and  de- 
clines," was  recently  sought  by  a  Kentucky  citizen 
from  a  federal  bureau.  Those  to  whom  he  appealed 
were  inclined  to  think  that  he  was  wiser  than  he  pre- 
tended. The  anticlinal  theory  of  oil  accumulation  has 
long  been  as  popular  as  the  secondary  enrichment  theory 
of  ore  deposition.  The  declinal  theory  of  oil  production 
has  not  been  so  enthusiastically  embraced,  and  the  well- 
known  genius  of  the  American  people  has  been  cited  as 
refutation. 


ROBERT     MURRAY     HAIG 

SO  BROAD  is  the  field  covered  by  Engineering  and 
Mining  Journal-Press,  that  its  editorial  service  fre- 
quently demands  scientific  and  authoritative  expli- 
cation and  data  upon  general  economic  conditions  and 
upon  the  underlying  principles  and  application  of  the 
many  forms  of  taxation  that  are  important  factors  in 
the  development  and  progress  of  the  great  and  basic 
mining  industry.  In  conformity  with  the  paper's  policy 
of  filling  every  editorial  post  with  the  highest  type  of 


specialist  available,  Robert  Murray  Haig,  Professor  of 
Economics,  Columbia  University,  has  since  1920  been 
Consulting  Editor  upon  those  subjects  in  which  he  has 
achieved  a  national  reputation. 

Professor  Haig  was  born  in  Columbus,  Ohio,  in  1887. 
He  was  graduated  from  Central  High  School,  Columbus, 
in  1904 ;  graduated,  A.  B.,  with  special  honors  in  eco- 
nomics, Ohio  Wesleyan,  in  1908;  M.  A.  in  economics, 
University  of  Illinois,  in  1909,  with  scholarship  in  eco- 
nomics; was  Research  Assistant  to  Prof.  David  Kin- 
ley,  University  of  Illinois,  1909-1911;  was  the  Garth 
Fellow  in  Scholarship  in  Economics,  Columbia  Uni- 
versity, 1911-1912;  has  received  his  Ph.D.,  Columbia, 
and  has  been  a  member  of  the  Columbia  teaching  force 
since  1912. 

The  services  as  special  counselor  and  advisor  which 
Professor  Haig  has  rendered  to  cities  and  states  and 
to  the  nation,  if  set  forth  here,  would  fill  a  column  of 
the  Journal-Press,  and  a  list  of  his  technical  publica- 
tions on  economics  and  taxation,  another.  His  recent 
attainment  of  a  full  professorship  at  Columbia  confirms 
the  wide  recognition  of  the  eminent  position  as  a  publi- 
cist and  authority  on  economics  and  taxation  that 
Professor  Haig's  public  and  professional  work  has  won 
for  him. 
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The  Tellurides— I 


By  T.  A.  Rickard 


REFERENCES  to  this  group  of  minerals  are  fre- 
quent in  the  mining  news,  but  usually  the  manner 
l  in  which  they  are  mentioned  is  such  as  to  indicate 
ignorance  concerning  their  composition  and  character. 
The  first  determination  of  the  tellurides  was  made  by 
Klaproth,  who,  in  1798,  recognized  them  in  the  gold  ores 
of  Zalathna,  in  Transylvania,  which  was  then  a 
Hungarian  province.  Tellurium  is  a  non-metallic  ele- 
ment, closely  allied  to  selenium;  in  their  chemical 
combinations  tellurium  and  selenium  act  in  a  manner 
analogous  to  sulphur,  which  separately  they  appear  at 
times  to  replace.  Native  tellurium  is  a  tin-white 
brittle  substance  with  a  bright  metallic  luster.  Its  com- 
mercial value  has  been  quoted  as  high  as  $3.50  per 
ounce,  but  the  demand  for  it  in  the  arts  is  slight,  so 
that  a  few  shipments  soon  demoralize  the  market. 
During  the  War  an  effort  was  made  to  discover  new 
uses  for  tellurium,  and  the  Government  chemists  co- 
operated with  the  refiners  to  this  end,  but  no  important 
chemical  applications  were  developed.  It  is  used  for 
coloring  porcelain  and  glass,  as  an  ingredient  of  high- 
resistance  alloys,  for  staining  silver,  in  medicaments, 
and  in  the  manufacture  of  sundry  special  dyes.  It  is 
produced  in  considerable  quantity  as  a  constituent  of 
the  anode  slime  in  electrolytic  copper  refining,  especially 
in  the  refining  of  copper  from  the  ores  of  Butte, 
Montana.  As  much  as  1.174%  has  been  found  in  the 
slime  at  the  bottom  of  the  electrolytic  cell.  The  copper 
refineries  can  supply  125,000  lb.  of  tellurium  per  an- 
num, and  even  larger  quantities  could  be  produced  if 
there  were  a  market  for  it.  Recent  research  has  shown 
that  the  use  of  di-ethyl  telluride  with  petrol  increases 
the  efficiency  of  motor  engines,  and  if  this  'discovery' 
should  hold  good  it  may  happen  that  tellurium  will  gain 
a  high  commercial  value  at  last. 

Native  tellurium  is  comparatively  rare  except  in 
Boulder  county,  Colorado,  where  it  occurs  in  associa- 
tion with  the  tellurides  of  gold  and  silver.  A  mass 
weighing  25  pounds  was  found  in  1877  in  the  John  Jay 
mine,  near  Jimtown,  in  Boulder  coun*v.  In  1902  I 
found  specimens  of  it  in  the  Vulcan  mine  (in  Gunnison 
county,  Colorado)  in  a  lode  of  gold-bearing  pyrite, 
which,  in  the  oxidized  zone,  included  masses  of  native 
sulphur,  the  ignition  of  which  caused  much  trouble. 

Tellurium  forms  compounds  with  various  metals — 
void,  silver,  lead,  copper,  bismuth,  nickel,  and  mercury. 
All  these  tellurides  are  distinguished  by  their  brilliant 
r.  Their  importance  is  minerals  of  gold  and  silver 
greatly  enhanced  by  the  discoveries  at  Cripple 
(reek  (Colorado)  in  1892  and  at  Kalgoorlie  Western 
.  .ilia  ,  in  1895.  They  had  been  mined  in  Transyl- 
vania for  nearly  a  century  earlier,  and  since  1*72  they 

have  been  recognised  as  important  ores  of  »he  precious 
metals  in  Colorado,  ootablj  in  Boulder  county  and  the 
i.i  Plata  mountains.    Another  d  tcterised  by 

them  is  the  northern  part  of  81  Hinty,  California. 

i.  the  teQorldea  are  far  more  widely  distributed 

than    was    supposed    when    the    Cripple    Creel)    boom 

attract..!  attention  to  them  in  thi>  country;  they  have 

found   all   over  the   world,   usually   as   an  a- 
t.f   gold.      The   presence  of  these   beautiful    minerals   is 

order  to  give  a  touch  of  verisimili- 

lud,.  to  the  unconvincing  tale  of  an  irresponsible 
promoter.     For  example,  the  town  of  Telluride,  in  south- 


western Colorado,  was  named  at  a  time  whan  no  telluric 
minerals  had  been  found  in  that  locality.  Many  years 
later  Mr.  Richard  Pearce  detected  traces  of  tellurium 
in  the  concentrate  from  the  Pandora  mill  of  the 
Smuggler-Union  Mining  Co.  In  this  cart  of  Colorado, 
as  in  other  parts  of  the  world,  the  tellurides  are  found 
in  association  with  eruptive  rocks,  particularly  the 
andesites.  However,  the  wall-rocks  of  the  veins  and 
lodes  in  which  they  are  mined  include  the  metamorphic 
series  and  are  so  various  that  it  would  be  unwise  to 
hug  any  generalization.  In  California  they  are  found 
in  schist;  in  British  Columbia  in  black  slate. 

The  first  find  of  a  telluride  in  California  was  recorded 
by  William  P.  Blake  in  1857;  it  was  a  silver  telluride, 
probably  hessite,  that  was  washed  out  of  the  gravel 
near  Georgetown,  in  Eldorado  county.  In  1865  C.  A. 
Stetefeldt  described  the  occurrence  of  the  tellurides  of 
silver  and  lead  at  the  Melones  mine,  in  Calaveras 
county,  California.  Such  well-known  Californian  mining 
centers  as  Angels  Camp  and  Grass  Valley  have  con- 
tributed specimens  of  the  tellurides. 

In  Colorado  they  have  won  great  economic  impor- 
tance. The  first  discovery  was  made  in  1872  in  the 
Red  Cloud  mine,  in  Boulder  county,  and  a  paper  on  the 
subject  was  read  by  Anton  Eilers  before  the  American 
Institute  of  Mining  Engineers  in  October  of  that  year. 
In  that  paper  it  is  stated  that  "when  pieces  of  the 
'float'  from  this  vein  were  first  brought  to  the  Denver 
branch  mint  for  assay,  the  enormous  figures  per  ton 
obtained  for  the  contents  of  gold  and  silver  almost 
staggered  the  assayers",  because  no  native  gold  or 
silver,  or  recognizable  mineral  containing  them,  was 
visible  in  the  ore.  The  telluride  was  petzite.  The  mines 
of  Boulder  county  were  not  rich  enough  to  win  world- 
wide fame,  but  Cripple  Creek  brought  the  tellurides  be- 
fore the  footlights  of  publicity  and  aroused  the  interest 
of  the  prospector  all  over  the  United  States.  That  was 
twenty  years  after  the  first  finding  of  a  telluride  min- 
eral in  Boulder  county. 

In  Montana,  the  first  discovery  was  made  in  1867, 
by  j.  L.  Kleinschmidt,  who  found  tetradymite,  the  tel- 
luride of  bismuth,  in  association  with  placer  gold,  which 
had  been  derived  from  the  erosion  of  the  Uncle  Sam 
lode.  In  1885  Richard  Pearce  detected  a  telluride  of 
lead  in  gold-bearing  pyrite  at  Bannack.  Later  the 
telluride  of  gold  was  found  in  association  with  fluorite 
and  phonolite,  as  at  Cripple  Creek,  in  the  Judith  moun- 
tains, in  Montana.  Again,  the  gold  ore  of  the  quartzite 
in  the  Black  Hills  of  South  Dakota  owed  its  reputation 
for  refractoriness  to  the  occurrence  of  the  gold  as  a 
telluride. 

In  Utah  similarly  the  ores  of  the  Mercur  district  were 
rendered  refractors  by  the  presence  of  the  gold  as  a 
telluride,  necessitating  special  care  in  roasting.  The 
most  celebrated  telluride  district,  however,  is  not  in  the 
United  States  but  in  Western  Australia  Kalgoorlie 
became  famous  in  1896  and  1897,  when  a  series  of  ex- 
tremely rich  mines  were  opened  up  on  th»  Great  Boulder 
vein  and  on  others  belonging  to  the  same  lode  system. 
The  association  of  highly  profitable  mining  with  the 
occurrence  of  tellurides  had  the  effect  of  bringing  these 
minerals  into  economic  prominence,  and  it  had  the 
equally  natural  effect  . .f  generating  sundry  fallacies. 
These  I  shall  discuss  in  my  next  article. 
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In  Further  Defense  of  the  Prospector 

The  Editor: 

Sir — I  read  the  article  appearing  in  your  columns  of 
Sept.  2  entitled  "What  Is  the  Matter  With  Mining?" 
A  perusal  of  the  criticisms  of  the  Mexico  correspondent 
will  convince  the  initiated  that  he  made  a  snapshot 
attempt  at  covering  a  big  subject  in  a  hurry,  without 
impartial  consideration  to  all  sides  of  the  question.  I 
agree  with  the  gentleman's  opinion  upon  some  of  the 
stated  cause  and  effect,  but  as  to  his  sentiments  toward 
the  prospector  I  must  take  issue  with  him.  He  states 
that  the  prospector  is  no  longer  an  essential  factor  in 
the  future  of  the  mining  industry,  and  that  he  should 
be  compelled  to  pay  prohibitive  taxes  to  possess  a  claim ; 
consequently  he  would  be  compelled  to  forfeit  the  fruits 
of  his  labor  and  experience  to  others  more  financially 
fortunate. 

If  there  is  anything  wrong  with  the  mining  business, 
I  want  to  state  right  here  that  the  expression  of  such 
sentiments  is  not  going  to  help  matters  much.  Why  all 
the  worry  and  fuss  about  the  prospector  and  the  mining 
laws  of  the  United  States?  Our  mining  laws  are  all 
right,  with  the  possible  exception  of  the  extralateral 
or  apex  clause,  which  could  be  repealed  by  an  act  of 
Congress  of  twenty  words. 

Why  desire  to  inflict  prohibitive  taxation  upon  the 
already  burdened  poor  prospector,  whose  greatest  visible 
assets  are  his  experience  and  courage?  Why  not  in- 
clude all  lands  that  are  being  monopolized  for  specula- 
tive purposes  by  applying  a  tax  rate  based  upon  what 
would  be  an  accepted  sale  price  by  the  owner? 

The  few  claims  and  fractions  that  are  being  held  by 
the  prospectors  of  the  country  are  comparatively  only 
a  drop  in  the  rain  barrel  when  compared  to  the  vast 
areas  of  coal,  iron,  timber,  petroleum,  and  agricultural 
lands  that  are  being  monopolized  for  strictly  the  same 
purpose  that  the  prospector  is  hoping  for — money, 
profit,  the  dollar!  So  it  is  quite  unwarranted  to  cen- 
tralize all  the  target  practice  upon  the  prospector!  The 
prospector  varies  in  intelligence  and  character  as  other 
men  do  in  all  walks  of  life.  You  will  find  some  of  his 
vocation  quite  alive  to  the  scientific  facts  of  the  indus- 
try, and  keeping  pace  with  the  progress  of  the  times. 
Give  this  type  of  prospector  a  little  co-operation  by 
making  it  possible  for  him  to  exist,  and  he  will  continue 
to  find  mines  henceforth,  as  he  has  always  done  in  the 
past,  right  here  in  the  United  States. 

I  have  no  bone  to  pick  with  the  legitimate  mining 
geologist,  but  I  do  feel  justified  in  criticising  a  certain 
variety  of  self-styled  mining  engineer  with  whom  I  have 
frequently  come  in  contact,  as  this  species  of  engineeer 
seems  to  possess  an  over-worked  tendency  to  try  to 
make  every  prospect  conform  to  a  familiar  type,  or  else 
turn  it  down  as  a  safeguard  to  what  he  religiously  be- 
lieves to  be  his  professional  future. 

I  might  add,  as  a  suggestion  to  this  type  of  mining 
expert,  that  if  he  would  endure  conversation  with  cer- 
tain prospectors  that  I  happen  to  know,  he  might  learn 


something  to  his  advantage  which  he  had  heretofore 
overlooked. 

The  investor  should  become  more  intimately  ac- 
quainted with  the  prospector,  so  that  he  may  be  capable 
of  selecting  him  from  among  the  upstart  camouflaging 
would-be  mining  experts,  who  announce  themselves  as 
being  and  having  just  the  thing  you  may  be  looking  for. 

There  are  still  to,  be  found  reasonably  intelligent 
owners  of  gold,  silver,  and  rare  mineral  prospects  of 
outstanding  merit  who  are  eagerly  awaiting  the  ap- 
proach of  the  legitimate  investor  who  will  go  fifty-fifty 
with  them  upon  a  square-deal  development  basis. 

So  here  is  hoping  that  the  real  prospector  will  long 
be  a  welcomed  citizen  among  the  honorable  members 
of  the  mining  business.  V.  A.  Tamney. 

Reno,  Xev. 


Ferric  Salts  as  Solvents  in  the  Leaching  of 
Roasted  Copper  Ores 
The  Editor: 

Sir— In  your  issue  of  Sept.  9,  1922,  Percy  R.  Middle- 
ton  reviewed  the  question  of  "Ferric  Salts  as  Solvents 
in  the  Leaching  of  Roasted  Copper  Ores"  and  presented 
some  meritorious  suggestions  on  proper  equipment  in 
which  to  carry  out  such  leaching  work  on  a  commercial 
scale.  However,  we  wish  to  raise  objections  to  two 
points  which  he  makes.  On  page  451  he  mentions  the 
reaction  between  a  solution  of  ferrous  sulphate  and 
solid  cupric  oxide  (ignoring  water  of  hydration)  as 
being  expressed  as  follows: 

CuO  +  FeS04  =  FeO  +  CuSO«. 

We  are  unable  to  believe  that  such  a  reaction  takes 
place  to  any  app'.'eciable  extent  unless  one  of  the  reac- 
tion products,  either  ferrous  oxide  or  cupric  sulphate, 
is  continuously  removed  during  the  progress  of  the  reac- 
tion. Ferrous  oxide  is  known  to  be  a  stronger  base 
than  cupric  oxide,  and,  in  fact,  the  data  proving  this 
can  be  found  in  the  recent  work  done  by  many  investi- 
gators by  the  help  of  the  hydrogen  electrode  in  the  de- 
termination of  the  hvdrogen  ion  concentration  of  all 
manner  of  solutions.  Cupric  hydroxide  does  not  form 
from  solutions  until  their  hydrogen  ion  concentration 
has  been  lowered  to  about  10"'  gm.  per  liter,  whereas 
ferrous  hydroxide  will  not  form  from  solutions  until  the 
hydrogen  ion  concentration  has  been  lowered  to  about 
lO-",  an  acidity  which  is  nearly  one-hundredth  that  at 
which  cupric  hydroxide  begins  to  precipitate.  Pure 
water  has  a  hydrogen  ion  concentration  of  10-'  under 
the  same  conditions,  so  a  suspension  of  ferrous  hydrox- 
ide, because  it  contains  fewer  hydrogen  ions  than  water, 
is  basic  or  alkaline.  Therefore,  if  there  is  any  chemical 
reaction  it  should  take  place  in  just  the  opposite  direc- 
tion to  that  indicated  by  Mr.  Middleton.  These  figures 
are  for  ordinary  room  temperatures. 

To  be  strictly  accurate,  it  is  probable  that  Mr.  Mid- 
dleton's  reaction  should  be  written  as  a  reversible  one 
which  comes  to  equilibrium  with  nearly  100  per  cent  of 
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the  products  represented  by  the  left-hand  side  of  the 
equation,  and  only  a  minute  amount  of  ferrous  hydrox- 
ide on  the  right-hand  side  of  the  equation  in  equilib- 
rium with  it.  If  this  small  amount  of  Fe(OH),  were  to 
be  oxidized  by  dissolved  air  or  any  other  source  of 
oxygen,  it  will  form  ferric  hydroxide,  which  will  precipi- 
tate at  all  concentrations  of  hydrogen  ions  under  10-1 
to  10-'  (indefinite  due  to  formation  of  basic  salts). 
This  would  remove  ferrous  hydroxide  effectively  from 
the  zone  of  reaction,  and  the  reaction  could  then,  and 
not  until  then,  approach  completion  in  the  direction  that 
Mr.  Middleton  has  written  it.  This  latter  combination 
of  reactions  is  utilized  in  the  purification  of  copper- 
sulphate  solutions  in  some  of  the  older  copper  refineries. 

On  page  452  Mr.  Middleton  mentions  the  oxidation 
of  ferrous-sulphate  solutions  according  to  the  following 
reaction : 

4  FeSO.  +  O,  =  Fei(SO,)1  +  Fe.Oj-SO,. 

In  other  words,  about  50  per  cent  of  the  iron  forms 
basic  ferric  sulphate,  which  is  insoluble  and  precipi- 
tates. It  is  therefore  not  available  for  leaching.  To 
obviate  this  difficulty  he  states  that  the  solution  can  be 
made  acid  before  oxidation,  and  then  the  reaction  is 
2  FeSO,  -f  H2SO,  +  0  =  Fe,(SO,),  +  HX>. 

Middleton  maintains  that  oxidation  is  effected  in  his 
experimentation  by  blowing  the  solution  with  hot  air 
in  a  tank  fitted  with  false  bottoms  of  porous  brick.  We 
are  unable  to  understand  how  Mr.  Middleton  is  able  to 
carry  on  effective  oxidation  of  ferrous  sulphate  in  an 
acidified  solution,  using  either  hot  or  cold  air  as  the 
oxidizer.  To  be  true,  such  oxidation  takes  place  slowly, 
often  to  the  exasperation  of  the  analytical  chemist  whose 
solutions  slowly  spoil  as  they  stand  in  bottles  on  the 
shelf,  but  for  all  commercial  purposes  ordinary  oxida- 
tion by  air,  either  hot  or  cold,  is  too  slow  and  incom- 
plete. In  alkaline  solution  the  oxidation  takes  place 
readily,  but  that  is  not  the  subject  of  the  present  debate. 
This  is  the  result  of  our  own  sad  experience,  as  well  as 
that  of  others.  See  the  work  done  at  Cananea  (W.  L. 
Austin,  Mines  and  Methods,  September,  1910)  and  by 
Baskerville  and  Stevenson  (J.A.C.S.,  Vol.  33,  p.  1,104 
L 1011 J  J  -  Others  have  doubtless  tried  it  and  will  join 
us  in  asking  for  more  data  on  just  how  Mr.  Middleton 
accomplishes  a  commercial  amount  of  oxidation  of  either 
acid  or  neutral  ferrous  sulphate  solutions  by  air. 

L.  E.  Roberts, 

Berkeley,  Calif.  G.  S.  TlLLEY,  and 

O.  C.  Ralston. 


La  the  Extent  of  Volatilization  of 
Metals  Realized? 

Thk  Editor: 

Sir — During  1805,  when  in  the  north  of  England,  I 
had  occasion  to  take  a  sample  of  flue  dust  from  the  dust 
catcher  of  a  Mast-furnace  plant  running  on  Spanish 
ores.  An  analysis  gave  $15  worth  of  gold  per  ton.  To 
this  I  gave  little  attention,  thinking  it  to  be  merely  one 
of  the  strange  places  in  which  gold  might  be  found. 
Ten  years  later  I  read  sone  by  a  Mr. 

Aarons  on  the  losses  of  pri  g  ores. 

Mr.  Aarons  had  come  to  the  conclusion  that  Kold  was 
being  volatilized  in  some  form  which  was  not  easily 
conden 

About  this   time  I   came   into  possession   of 
slimy  ore.  basic  in  character,  coi  ulphur.   ar- 

senic, and  carbonate  of  lime.    Precious  metals  ran  about 


$9  per  ton.  The  ore  was  so  slimy  that  it  was  extremely 
difficult  to  wash  out  any  soluble  chlorides  after  treat- 
ment with  aqua  regia  or  chlorine  gas.  In  assaying,  I 
placed  silver  plates,  cooled  on  the  upper  surface,  in  con- 
tact, so  far  as  possible,  with  the  fumes  coming  from  the 
assay  furnace.  At  the  end  of  every  fifteen  assays  1 
melted  the  silver,  added  a  little  carbonate  of  soda  on 
top  of  the  melt,  and  finally  broke  open  the  pot.  No 
borax  was  used,  and  the  button,  parted  with  nitric  acid, 
was  finally  cupelled  in  a  morganite  cupel. 

These  experiments  included:  1,  making  a  plain  roast 
with  free  access  of  air;  2,  roasting  with  addition  of 
niter;  3,  assaying  with  niter  on  account  of  the  arsenic. 
Using  every  care  to  make  all  heats  the  same,  weighing 
in  each  test  the  same  quantity  of  ore,  and  keeping  each 
roast  separate  so  far  as  possible,  the  buttons  ob- 
tained from  the  parting  of  the  silver  plates  weighed 
from  3  to  as  high  as  60  mg.  of  gold.  Although  these 
experiments  admitted  of  no  definite  conclusions  as  to 
the  gold  value  of  the  ore,  for  it  was  obviously  improb- 
able that  the  plates  condensed  the  total  amount  of  gold 
in  the  fume,  they  served  to  indicate  that  on  a  $9  ore 
sufficient  loss  in  the  fume  was  probably  occurring  to 
render  the  assay  values  extremely  doubtful. 

Shortly  afterward  I  visited  a  laboratory  in  which  the 
chemists  had  been  obtaining  results  running  from  $5 
to  $15  per  ton  on  material  from  which  no  other  chem- 
ists had  been  able  to  obtain  any  such  figures.  I  was 
one  of  those  who  were  unable  to  find  anything.  Six 
independent  assayers  were  brought  in,  using  their  own 
fluxes  and  material,  but  doing  the  work  in  the  laboratory 
furnace.  The  six  results  were  the  same — nothing.  Later, 
an  open  barrel  of  flux  was  tested  and,  giving  a  stannous 
chloride  reaction  for  gold,  the  proprietors  were  charged 
with  having  deliberately  salted  the  material,  and  the 
laboratory  went  out  of  business,  discredited. 

Now,  it  seemed  strange  for  the  proprietors  to  invite 
independent  chemists  in  and  not  to  remove  any  salted 
flux  from  the  laboratory.  I  decided  to  go  further  into 
this  matter  and  laid  in  a  stock  of  the  ore,  using  a  new 
furnace  and  ample  amounts  of  fluxes,  which  were  in 
paper  bags  and  small  barrels.  For  two  weeks  I  tried 
method  of  assay,  both  pot  and  scorification,  with 
negative  results.  Then  small  amounts  of  gold  showed, 
and  after  a  time  the  average  of  gold  recovered  fluctu- 
ated from  about  $3  to  $5  a  ton,  with  a  tendency  upward. 
During  this  time,  a  small  boiler  stood  in  the  room.  At 
intervals  this  was  used  to  generate  steam,  the  water 
being  supplied  from  a  barrel  filled  from  a  well  outside. 
A  noticeable  yellowish  substance  was  accumulating  on 
the  inside  of  the  gage  glass.  Testing  the  well  gave  no 
reactions  for  any  of  the  precious  metals;  stannous 
chloride  tests  of  the  barrel  water,  however,  gave  un- 
doubted signs  of  gold.  Scrapings  from  the  assay  fur- 
nace showed  only  slight  colors  by  the  same  test.  The 
next  tests  were  made  on  the  fluxing  materials,  which 
had  remained  uncovered.  The  result  was  a  great  sur- 
prise. Every  chemical  not  protected  and  in  corked  glass 
bottles   was  salted  with   the   volatilized   metals. 

Further  researches  into  the  reasons  for  the  volatili- 
,  of  'ins  particular  material,  by  myself  and  inde- 
pendent parties,  showed  no  Indication  of  any  volatile 
elements  such  as  sulphur,  arsenic,  selenium,  or  tellurium, 
the  ore  being  highly  siliceous,  and  tree  from  lime  or 
Other  alkaline  constituents.  Cooling  the  ore  from  a 
bright  red  heat,  apparent  signs  of  the  volatilizing  of 
were  noted,  commencing  at  100  deg.  F. 
Volatilization  of  metal   seemed   to  be  going  on,   which 
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impregnated    the    exposed    chemicals    with    some    fine 
substance. 

Differences  of  opinion  between  the  assayer  and  his 
clients  as  to  the  assays  of  ores  are  well  known  and  are 
constantly  recurring.  Charges  and  counter  charges  have 
blown  about.  Possibly  many  metallurgists  have,  like 
myself,  been  puzzled  by  seeing  gold  in  the  prospecting 
pan  and  not  having  it  show  in  the  assay,  even  when 
done  by  himself. 

The  tendency  in  the  mining  of  precious  metals  has 
been  to  take  the  line  of  least  resistance,  to  quickly  re- 
cover the  metals,  to  make  large  outputs,  to  install  im- 
mense engineering  equipments.  The  chemical  labora- 
tory (if  there  is  one)  of  the  average  mining  plant  has 
come  to  be  used  for  checking  up  commercial  results  on 
established  lines  rather  than  for  research  work  on  the 
valuable  constituents  of  an  ore. 

Much  valuable  work  has  been  done  on  volatilization, 
and  much  information  gained,  but  is  not  a  great  deal 
of  volatilization  going  on  that  we  know  nothing  about? 

Syracuse,  N.  Y.  Edwin  C.  Jordan. 


Recent  Developments  in  Dressing  Feldspar 
The  Editor: 

Sir — Having  spent  nearly  a  year  at  Erwin,  Tenn., 
first  in  the  reconstruction  of  the  old  dry-grinding  plant 
of  the  Clinchtield  Products  Corporation,  and  then  in  the 
development  and  installation  of  the  wet-grinding  and 
purification  processes  now  used  by  that  company,  I 
have  read  with  interest  the  article  entitled  "Recent 
Developments  in  Dressing  Feldspar"  which  appeared  in 
your  issue  of  Sept.  30. 

Your  representative  has  given  an  accurate  descrip- 
tion of  the  processes  in  use  at  the  three  mills  operating 
about  Erwin,  but,  judging  from  the  last  paragraph  of 
the  article,  he  failed  to  note  some  of  the  greatest 
advantages  >f  the  wet  process — namely,  the  saving  in 
power  and  in  dust  losses. 

The  Clinchfield  Products  Corporation  formerly  oper- 
ated three  conical  mills  and  two  tube  mills,  requiring 
a  total  installed  horsepower  of  450,  for  the  mills  only, 
when  dry  grinding.  At  the  present  time,  with  a  total 
of  200  installed  horsepower  on  the  grinding  mills  and 
using  only  two  out  of  the  five  mills,  the  operators  are 
getting  50  per  cent  more  tonnage  out  of  their  wet- 
grinding  plant.  Auxiliary  machinery  used  in  crushing, 
drying,  conveying  and  complementary  operations  is 
about  an  even  balance  between  the  dry  mill  and  the 
wet  mill. 

Labor  and  repairs  in  the  wet  mill  are  unquestionably 
less,  either  in  total  requirements  or  per  ton,  and  the 
workmen  are  operating  under  clean  and  healthy  condi- 
tions. It  may  readily  be  imagined  what  these  conditions 
were  when  dry  grinding  was  the  practice  and  the  dust 
losses  frequently  ran  as  high  as  6  per  cent.  The  saving 
of  this  loss  alone  should  nearly  meet  the  entire  labor 
payroll. 

One  of  the  biggest  advantages  of  wet  grinding  has 
been  correctly  seen  by  your  representative,  in  the  sav- 
ing to  result  from  the  cost  of  mining  feldspar.  Full 
advantage  of  this  saving  cannot  be  secured,  however, 
until  the  users  of  feldspar — in  other  words,  the  cus- 
tomers of  ■'--he  grinding  mills — are  willing  to  accept 
without  prejudice  such  feldspar  as  is  offered,  regardless 
of  how  it  is  mined  or  milled,  if  it  meets  standard  specifi- 
cations, yet  to  be  adopted.  There  are  many  large  users 
who  still  demand  that  the  spar  be  crushed  only  with 


rock  hammers,  chaser  stones,  and  silex-lined  batch  mills. 
The  American  Ceramic  Society  is  making  an  en- 
deavor to  get  the  feldspar  grinders  and  users  to  agree 
to  standardize  their  specifications.  When  this  is  done 
they  may  reasonably  demand  a  better  and  more  uniform 
spar  and  save  some  of  the  gray  hairs  now  rapidly 
covering  the  heads  of  the  grinders. 

It  is  only  a  short  time  ago  that  I  was  told  the  ex- 
perience of  a  prominent  grinder  of  flint  for  the  pottery 
trade,  which  will  be  given  here  as  contributing  to  the 
above-noted  conditions:  The  flint  grinder  when  visit- 
ing one  of  nis  largest  customers  was  asked  how  he 
ground  his  nroduct.  On  his  statement  that  he  passed 
the  dry  glass  sand  through  a  large  silex-lined  pebble 
mill,  in  a  small  but  continuous  stream,  he  was  told  that 
the  potter  wanted  no  more  of  his  product  unless  he  was 
prepared  to  grind  it  in  intermittent  batches.  It  made 
no  difference  if  the  grinder  took  the  same  sand,  put  it  in 
the  same  pebble  mill,  and  ground  it  as  a  batch,  dumping 
the  charge  when  sufficiently  fine,  just  so  long  as  he  did 
not  pass  it  continuously  through  the  mill. 

Very  little  feldspar,  as  compared  to  flint  or  clay, 
enters  into  the  ceramic  industry,  and  it  seems  entirely 
reasonable  to  conclude  that  many  difficulties  attributed 
to  the  spar  can  be  justly  shared  by  the  clay  and  flint. 

Much  of  the  flint  used  is  prepared  by  grinding  the 
finer  grade  of  silica  sand.  This  is  a  product  often 
secured  from  crushing  quartzite  by  means  of  rock 
crushers  and  Chile  mills,  afterward  washing  the  sand 
in  cast-iron  icrew-conveyor  types  of  log  washers.  The 
rock  crushers,  Chile  mills,  log  washers,  driers,  and  much 
of  the  conveying  equipment  are  made  of  iron  or  steel, 
and  yet  one  seldom  hears  any  complaint  on  this  score. 

Your  representative  has  not  touched  on  the  mining 
of  feldspar.  When  he  does,  he  will  have  a  great  deal 
more  to  write  on  that  subject  than  he  has  so  ably  set 
forth  on  the  subject  of  milling  at  Erwin. 

A  majority  of  the  feldspar  grinders  mine  little  or  no 
ore  of  their  own,  but  buy  such  odd  lots  of  crude  spar 
as  can  be  secured  in  their  district.  Spar  is  mined  by 
individuals  or  companies  almost  entirely  from  surface 
cuts  or  quarries,  and  every  endeavor  is  made  to  prevent 
the  making  of  fines — that  is,  such  material  as  will  go 
through  a  coke  fork.  This  is  seldom  accepted  by  the 
grinder. 

Each  lump  of  spar  is  actually  moved  by  hand,  and 
such  impurities  as  can  be  broken  off  with  a  cobbing 
hammer  are  removed  from  each  piece.  The  spar  is  then 
piled  up  on  the  ground,  awaiting  a  purchaser,  or  moved 
to  the  railroad  or  shipping  point  as  the  weather  and 
other  conditions  permit. 

Not  infrequently  is  it  necessary  to  break  five  tons  of 
rock  to  secure  one  ton  of  clean  feldspar.  This  is  the 
curse  of  feldspar  mining,  and  to  date  no  attempt  has 
been  made  to  remedy  it. 

The  most  obvious  thing,  the  use  of  a  picking  belt, 
has  never  to  ray  knowledge  been  employed,  and  one  sees 
at  most  of  'he  American  spar  mines  groups  of  men 
sitting  on  the  ground,  pecking  away  at  chunks  of  spar 
with  small  cobbling  hammers  and  producing,  even  under 
favorable  conditions,  less  than  one  ton  of  clean  spar  per 
man  per  day.  Frequently  this  hand-cleaned  spar  is 
passed  over  a  grizzly  or  screen  after  cobbing,  in  the 
hope  of  removing  more  impurities,  and  screened  again 
in  a  like  manner  when  unloaded  at  the  grinding  mill. 

Is  it  any  wonder  that  feldspar  commands  its  present 
price?  W.  H.  Landers. 

New  York  City. 
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The  Greenawalt  Electrolytic  Copper-Extraction  Process 

Principal  Reduction  of  Ferric  Salts  Accomplished  by  Hot  Sulphur-Dioxide  Gas  in  Special 

Reducers  That  Afford  Ample  Time  for  Reaction  —  Copper  Sulphide,  Obtained 

by  Hydrogen-Sulphide  Precipitation  of  Lean  Solutions,  Also  Used 

By  William  E.  Greenawalt 


THE  EXTRACTION  OF  COPPER  from  its  ores 
by  wet  methods  is  one  of  the  most  promising 
fields  in  modern  metallurgy.  With  acid  leaching, 
it  is  generally  conceded  that  the  vital  problem  is  the 
precipitation  of  the  copper  from  the  leach  solutions, 
and  that  electrolytic  precipitation  offers  the  greatest 
advantages.  Electrolytic  precipitation,  however,  pre- 
sents certain  difficulties.  The  most  serious  of  these  is 
due  to  the  presence  of  iron,  which  is  inevitably  dissolved 
with  the  copper  by  acid.  Ferrous  sulphate  in  the  elec- 
trolyte is  not  particularly  harmful,  but  ferric  sulphate 
is  highly  detrimental.  If  a  solution  of  copper  sulphate 
containing  ferrous  sulphate  is  electrolyzed,  copper  is 
deposited  at  the  cathode  while  sulphuric  acid  and  ferric 
sulphate  are  produced  at  the  anode.  The  ferric  sul- 
phate so  produced  recombines  with  the  deposited  cop- 
per, and  is  again  reduced  to  the  ferrous  condition.  The 
loss  of  efficiency  due  to  this  cause  is  more  or  less  pro- 
portional to  the  amount  of  ferric  sulphate  in  the  elec- 
trolyte, or  copper  solution,  and  under  certain  conditions 
may  be  quite  large. 

As  little  as  0.5  per  cent  of  ferric  iron  in  the  elec- 
trolyte makes  the  deposition  of  the  copper  highly  ineffi- 
cient, and  0.75  per  cent  is  sure  to  make  it  unprofitable. 
In  aggravated  cases  the  loss  of  efficiency  due  to  the 
ferric  iron  may  be  so  great  that  the  copper  is  redis- 
solved  as  rapidly  as  it  is  deposited. 

The  problem  of  the  electrolytic  deposition  of  copper 
from  leach  solutions  practically  resolves  itself  into  the 
reduction  of  the  ferric  salts,  and  maintaining  the  fer- 
ric salts  in  the  electrolyte  at  a  certain  low  maximum — 
say  about  0.25  per  cent  ferric  iron,  for  good  work. 
This  is  what  is  accomplished  by  the  Greenawalt  process, 
in  addition  to  meeting  the  minor  difficulties  which 
arise  in  copper  leaching  and  electrolysis.  Precipitation 
by  iron  has  been  widely  used  in  copper  leaching.  With 
iron  precipitation,  however,  both  the  acid  and  the  iron 
are  irrecoverably  lost,  and  the  resulting  cement  copper 
has  practically  no  greater  value  than  a  high-grade  con- 
centrate. With  electrolytic  processes,  where  an  abun- 
dance of  sulphide  ore  or  concentrate  is  available  for 
sulphur-dioxide  reduction,  3.0  lb.  of  acid  can  be  re- 
generated per  pound  of  copper  deposited.  The  process 
can  be  made  self-sustaining  in  acid  on  sulphide  ores, 
and  nearly  or  entirely  so  on  many  oxidized  ores. 

It  is  well  known  that  two  of  the  largest  copper  com- 
panies are  now  treating  their  ores  exclusively  by  leach- 
ing and  electrolysis,  and  thai  they  are  probably  pro- 
ducing copper  at  the  k»we  I  cost;  nevertheless,  it  is 
reasonably  certain  that  the  methods  used  are  not  gen- 
erally applicable  without  radical  improvements,  es- 
pecially as  applied  to  the  treatment  ol  copper  on 
concentrates  containing  a  high  percentage  of  iron.  Yet 
the  imn  may  prove,  in  time,  to  be  a  decided  benefit. 

VariouE  methods  have  been  proposed  to  overcome  the 
deleteriou     effects   of    ferric   salts    In    the   electrolyte. 
may  be  briefly  summarised  as  follows: 

rposing   a   diaphragm   between   the   elei 

trodes   so   as   to   lucvcnt    the   ferric   salt,     formed   at    the 
from  getting  to  the  cathode. 


2.  By  chemically  precipitating  the  iron  out  of  the 
solution  before  electrolysis. 

3.  By  diverting  a  portion  of  the  copper  solution  at 
each  cycle  so  as  to  maintain  the  iron  salts  at  as  small 
a  percentage  as  possible,  and  precipitating  the  diverted 
portion  chemically,  usually  with  scrap  iron. 

4.  By  rendering  the  ferric  salts  harmless,  or  perhaps 
even  useful,  by  effectively  reducing  them  to  the  ferrous 
condition. 

The  first  of  these  methods  has  been  tried  repeatedly, 
but  the  complications  arising  from  the  use  of  a  great 
number  of  diaphragms,  their  lack  of  endurance,  and 
the  increased  power  made  necessary  by  their  adoption, 
have  not  given  this  method  of  attacking  the  problem  a 
hopeful  outlook. 

The  second  method  involves  serious  complications. 
Iron  is  not  easily  precipitated  from  acid  solutions,  and 
if  the  solutions  are  made  neutral,  copper  is  also  likely 
to  be  precipitated  with  the  iron.  If  the  iron  is  pre- 
cipitated in  the  early  stages  of  the  leaching  when  the 
solutions  are  made  neutral,  much  of  it  is  certain  to  be 
redissolved  in  the  later  stages  of  the  leaching. 

The  third  method  is  applicable,  especially  with  rea- 
sonably pure  copper  ores  where  not  much  iron  goes  into 
solution.  A  great  deal  of  acid  is  wasted,  and  the  process 
must  be  supplemented  with  extensive  chemical  pre- 
cipitation, so  that  much  of  the  copper  produced  is 
the  impure  cement  metal,  and  this  represents  a  loss 
of  iron  and  a  loss  of  acid.  The  cement  copper  so  pro- 
duced must  be  smelted  and  refined  as  a  separate  process. 

The  fourth  method  offers  a  thorough  solution  of  the 
difficulty  provided  the  reduction  of  the  ferric  salts  can 
be  successfully  accomplished.  To  effect  this  reduction, 
sulphur  dioxide,  produced  either  from  burning  sulphur 
or  from  roasting  sulphide  ores,  has  generally  been  used, 
but  has  not  given  the  results  sought. 

It  is  generally  conceded  that  if  a  thorough  reduction 
of  the  ferric  salts  can  be  effected,  a  current  efficiency 
can  be  obtained  with  foul  solutions  closely  approximat- 
ing that  obtainable  with  pure  solutions,  and  that  the 
energy  efficiency  with  a  solution  containing  a  fairly 
high  percentage  of  ferrous  iron  may  considerably  ex- 
ceed that  with  pure  solutions.  It  is  essentially  a  mat- 
ter of  maintaining  the  iron  reduced  to  the  ferrous 
condition,  so  that  the  ferric  iron  in  the  electrolyte 
will  not  exceed  a  certain  small  percentage — say  from 
0.10  to  0.25  per  cent.  The  rate  of  the  disintegration  of 
the  anodes  is  also  greatly  reduced  by  carrying  a  high 
percentage  of  ferrous  iron  in  the  electrolyte. 

Sulphur-dioxiiik  Reduction 

The  Greenawalt  process  consists,  essentially,  in  the 
effective  reduction  of  the  ferric  salts  formed  by  the 
electrolysis,  by  d)  sulphur  dioxide;  (2)  copper  sul- 
phide, and  (8)  by  a  combination  of  (1)  and  (2).    In 

the  development  of  the  Greenawalt  process  it  was  early 
discovered  that  sulphur  dioxide,  as  ordinarily  applied, 
was  not  an  effective  reducing  agenl  for  the  ferric  salts. 
Three  important  factors  enter  into  the  operation — 
time,  temperature,  and  acidity  of  the  solution. 
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Fig.  1. — Diagrammatic  section  shoiving  the  floiv  in  the 
Greenawalt  process 

In  the  usual  application  of  sulphur  dioxide  both  time 
and  temperature  are  ordinarily  reduced  to  a  minimum, 
and  no  attempt  is  made  to  reduce  the  ferric  salts  in 
highly  acid  solutions.  It  takes  only  a  few  minutes  for 
solutions  to  pass  through  scrubbing  towers  against  an 
ascending  current  of  sulphur  dioxide,  and  even  if  there 
are  several  towers  in  series,  the  time  is  still  much  too 
short  for  effective  reduction.  The  reduction  of  the 
ferric  salts  is  quite  slow,  especially  in  acid  solutions 
and  at  ordinary  temperatures,  and  it  should  be  remem- 
bered that  acid  is  continuously  regenerated  with  the 
deposition  of  the  copper. 

In  the  early  stages  of  the  development  of  the  Greena- 
walt process,  it  was  sought  to  remedy  this  condition  by 
having  a  large  storage  tank  under  the  scrubbing  tower, 
and  repeatedly  passing  the  solution  through  the  scrub- 
bing tower  against  an  ascending  current  of  sulphur 
dioxide.  This  improved  matters,  but  it  was  still  found 
that  the  gas  absorbed  by  the  copper  solution  was  soon 
exhausted,  especially  if  the  copper  solution  was  main- 
tained at  a  fairly  high  temperature,  and  it  was  at  the 
higher  temperatures  that  the  application  of  the  gas  to 
the  copper  solution  was  most  effective. 

Elaborate  experiments  were  also  made  in  applying 
the  sulphur  dioxide  direct  to  the  electrolyte  in  the  cells, 
or  copper-depositing  tanks,  but  even  when  the  elec- 
trolyte was  maintained  saturated  with  the  gas,  the  fer- 
ric salts  rapidly  increased.  Clearly,  the  time  element 
was  lacking. 

The  next  step  was  to  discard  the  scrubbing  tower 
entirely  and  maintain  a  large  pool  of  the  copper  elec- 
trolyte under  continuous  treatment  with  sulphur  diox- 
ide, and  to  circulate  the  electrolyte  between  the  reducer, 
or  pool,  and  the  cells,  so  that  the  electrolyte  from  the 
reducers  will  be  almost  completely  reduced.  This  can 
be  done  by  proportioning  the  size  of  the  pool  and  the 
rate  of  flow. 

The  general  arrangement  for  the  commercial  opera- 
tion of  a  Greenawalt  plant  comprises  a  series  of  sul- 
phur-dioxide reducers,  a  series  of  groups  of  copper- 
depositing  cells,  and  a  flow  of  solution  arranged  so  that 
there  is  a  regulated  stream  of  reduced  solution  from 
the  reducers  to  the  corresponding  cells,  and  of  electro- 
lyzed  solution  from  the  cells  to  the  corresponding  re- 
ducers, in  a  sort  of  closed  circuit,  while  at  the  same 
time  there  is  a  regular  advance  flow  of  a  portion  of  the 
solution  through  the  entire  series  of  reducers  and  cells. 
The  electrolyzed  solution,  depleted  in  copper  and  re- 
generated in  acid,  is  then  returned  to  the  ore  to  pass 


through  another  complete  cycle   of  leaching  and  elec- 
trolysis. 

Under  these  conditions  of  operation  it  has  been  found 
practicable  to  deposit  1.4  lb.  of  copper  per  kw.-hr.,  with 
lead  anodes,  measuring  the  voltage  across  the  busbars 
of  the  copper-depositing  tanks  or  cells.  This  would 
indicate  from  1.0  to  1.1  lb.  of  copper  per  kw.-hr.  at  the 
a.c.  switchboard,  and  this  is  about  50  per  cent  better 
efficiency  than  is  at  present  realized  in  operating  plants. 
Carefully  conducted  tests  show  results  which  may  be 
summarized  as  follows: 


Total  iron  in  the  electrolyte,  per  cent 

Copper  in  solution  at  beginning,  per  cent 

Copper  in  solution  at  end,  per  cent 

Per  cent  copper  removed 

Copper  removed,  percentage  of  total 

Acid  in  copper  solution  at  beginning,  per  cent . 

Acid  in  solution  at  end,  per  cent 

Lb.  copper  deposited,  per  1,000  amp. -hr 

Lb.  acid  produced  per  lb.  copper  deposited 
Lb  copper  deposited  per  kw.-hr.;  d.c.  at  cells.  . 


3.06 
|  3.89 

1.04 

H  2.84 

73.3 

1.72 
10.30 
12.4. 


These  results  are  significant.  The  increased  current 
efficiency,  though  important,  is  a  secondary  matter.  The 
real  significance  lies  in  the  fact  that  under  the  condi- 
tions of  this  process  it  is  quite  practicable  to  treat 
concentrates  or  high-grade  copper  ores.  The  treatment 
of  such  material  is  not  practicable  where  only  a  small 
amount  of  the  copper — say  15  per  cent  of  the  total — 
is  deposited  out  of  the  solutions  and  where  only  a  cor- 
respondingly small  amount  of  acid  is  regenerated  before 
the  solution  is  returned  to  the  ore.  Where,  say,  1.0 
per  cent  of  acid  is  regenerated  in  the  deposition  of  the 
copper,  a  leaching  problem  of  some  magnitude  would  be 
presented  in  the  treatment  of  a  15  per  cent  copper  con- 
centrate high  in  iron. 

General  Arrangement  of  Greenawalt  Process 

A  general  idea  of  the  process  may  be  obtained  from 
Fig.  1.  Fig.  2  depicts  the  sulphur-dioxide  reducers. 
These  reducers,  it  is  believed,  present  a  decided  advan- 
tage over  scrubbing  towers,  aside  from  any  chemical 
considerations.  Scrubbing  towers  are  likely  to  become 
clogged  by  the  hot  roasting-furnace  dust  and  gas,  and 
it  is  not  easy  to  get  a  uniform  distribution  of  the  gas. 
With  the  Greenawalt  reducers,  nothing  of  that  sort  can 
occur,  no  matter  how  hot  the  furnace  gas  is  or  how 
much  dust  it  contains.  The  gas  from  the  roasting 
furnace  is  simply  sucked  through  the  reducers,  over 
the  pools  of  copper  solution,  and  the  copper  solution  is 
continuously  sprayed  into  the  gas.  The  cleaning  of 
the  reducers  is  a  simple  matter,  but  there  is  no  reason 
why  they  should  ever  require  any  special  cleaning.  The 
electrolyte  is  at  all  times  saturated  with  the  gas,  and 
both  the  sulphur  dioxide  and  the  heat  from  the  roasting 
furnace  are  absorbed  by  the  solution.  This  hastens 
the  reducing  reaction,  and  the  higher  temperature  of 
the  electrolyte  has  a  tendency  to  lower  correspondingly 
the  voltage  of  deposition,  and  consequently  the  power 
consumption.  It  would  also  increase  the  action  of  the 
ferric  sulphate  to  re-dissolve  the  deposited  copper, 
if  allowed  to  accumulate,  but,  as  already  indicated,  the 
ferric  salt  is  not  allowed  to  accumulate.     The  mechani- 


Fig.  2. — The  sulphur-dioxide  reducer 
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cal  operation  of  the  reducers  does  not  present  the 
slightest  difficulty.  The  solution  may  also  be  main- 
tained, with  advantage,  at  a  fairly  high  temperature,  as 
the  solubility  of  the  gas  in  the  solution  is  of  no  great 
consequence  in  this  way  of  applying  the  sulphur  dioxide. 
Another  leaching  problem  of  some  magnitude  would 
be  presented  in  treating  a  15  per  cent  copper  concentrate 
by  the  ordinary  methods,  if  the  issuing  leach  solution 
contained,  say,  3.0  per  cent  total  iron  and  3.0  per  cent 
copper,  if  only  0.5  per  cent  of  the  copper  were  removed 
by  electrolysis  before  the  ferric  iron  reached  a  prohibi- 
tive limit,  so  that  the  solution  would  be  returned  to  the 
ore  containing  3.0  per  cent  of  iron  and  2.5  per  cent  of 
copper.  Such  a  leach  solution  would  not  be  an  effective 
solvent  for  copper  from  ores.  The  more  nearly  a  solution 
becomes  saturated  with  copper,  the  less  active  it  becomes 
in  dissolving  more  copper. 

Chemical  Precipitation  of  Copper  Largely 
Obviated  by  Proposed  Method 

In  the  treatment  of  a  high-iron  copper  ore  or  con- 
centrate the  iron  in  the  copper  solution  would  accu- 
mulate so  rapidly  that,  by  the  usual  methods  of  reduc- 
tion and  electrolysis,  a  large  proportion  of  the  copper 
would  have  to  be  precipitated  chemically.  In  treating 
highly  siliceous  ores,  about  25  per  cent  of  the  copper 
is  precipitated  chemically,  and  in  the  treatment  of  high- 
iron  copper  ore  or  concentrate,  this  percentage  would 
be  so  greatly  increased  as  to  present  a  serious  difficulty. 
By  the  Greenawalt  process  of  sulphur-dioxide  reduction, 
on  the  contrary,  no  difficulty  would  be  encountered,  for 
the  reason  that  the  amount  of  copper  requiring  chemical 
precipitation,  in  any  case,  would  not  exceed  5  per  cent 
of  the  total. 

This  application  of  the  sulphur  dioxide  will  result  in 
a  greatly  increased  ampere  efficiency  in  the  deposition 
of  the  copper,  a  reduction  of  the  voltage,  a  more  effec- 
tive regeneration  of  the  acid  and  utilization  of  the 
sulphur  gas,  prolonged  life  of  the  anodes,  and  simplify- 
ing of  the  leaching  of  the  copper  from  the  ore,  for  the 
reason  that  the  returned  solutions  will  contain  less  cop- 
per and  more  acid  and  the  volume  of  solution  to  dissolve 
the  copper  from  the  ore  will  be  greatly  diminished. 
Then,  too,  a  much  higher  percentage  of  iron  may  be 
in  the  solutions  and  in  the  electrolyte  than  is  otherwise 
possible.  It  must  be  evident  that  a  high-iron  and  low- 
copper  solution  will  dissolve  more  copper  and  less  iron 
from  the  ore  than  a  high-copper  and  low-iron  solution, 
and  this  is  an  important  factor  in  the  leaching  of  copper 
ores. 

Copper-Sulphide  Reduction 

In    the    treatment   of   copper   ores   by    sulphuric-acid 

leaching,  electrolytic  deposition  of  the  copper,  and  sul- 

phur-dioxide  reduction  of  the  ferric  salts,  two  difficul- 

.ire  encount'  .   the   solubility  of  sulphur 

dioxide    is    considerably    less    in    acid    than    in    neutral 

solutions,  and  the  reduction  of  ferric  salts  in  the  acid 

solution,  in  the  later  stages  of  tin-  copper  deposition, 

is  more  difficult  than  in  the  earl  ond,  large 

[  copper  havi'  to  be  chemically   precipitated 

from  the  lean  and  foul  solutions,  anil  this  chemically 

tated  copper  is  in  an  undesirable  form  b     cnm- 

with  the  electrolytic  metal. 

akes   adequate   pi 

for   both    of   these    difficulties.      In    the    BUlphlir-dl 

H   process,  the  acidity  of  the 
lion  within  practicable  limits  is  no  i-  mat- 


ter, as  the  necessary  time  and  temperature  are  provided 
for  complete  reduction  under  all  ordinary  conditions. 
Nevertheless,  in  the  later  stages  of  the  copper  deposi- 
tion, it  will  usually  be  desirable  to  use  a  more  energetic 
reducing  agent  than  sulphur  dioxide.  This  reducing 
agent  is  found  in  concentrated  copper  sulphide,  es- 
pecially the  precipitate  obtained  from  precipitating  the 
copper  from  the  lean  and  foul  solutions  with  hydrogen 
sulphide. 

At  present  it  is  the  universal  custom  to  precipitate 
the  copper  from  the  lean  and  foul  solutions  with  scrap 
iron.  This  necessitates  the  precipitation  of  fairly  rich 
discarded  solutions  from  the  electrolytic  plant.  If  the 
copper  in  the  foul  solutions  is  precipitated  closely  by 
electrolysis,  the  electrolyzed  solution  will  be  correspond- 
ingly high  in  acid.  Both  the  acid  and  the  ferric  salts 
have  to  be  neutralized  at  the  expense  of  the  metallic 
iron  before  the  copper  in  the  solution  is  adequately 
precipitated.  This  is  clearly  shown  from  the  data  given 
for  the  New  Coi-nelia  Copper  Co.  at  Ajo,  Ariz.,  for  the 
iron  precipitation  of  the  discarded  electrolyzed  solu- 
tions. (Tobelmann  and  Potter,  Trans.  A.  I.  M.  E., 
February,  1919.) 

SOLUTIONS  ENTERING  AND  LEAVING^HE.CEMENTATIUN  PLANT, 
NEW  CORNELIA 

Ferrous         Ferric 
HjSO^        Copper,  Iron,  •!     T  Iron,  Specific 

Per  Cent    Per  Cent     Per  Cent  I  Per.Cent  [  Gravity 

Entering 2.34  2.12  1.07  1.44  1.31 

Leaving 0.08  0.02  4.54  0.08  1.25 


It  will  be  seen,  therefore,  that  both  the  acid  and 
the  ferric  iron  are  practically  neutralized  at  the  expense 
of  the  metallic  iron  for  precipitation,  and  to  attempt 
to  deposit  the  copper  closer  electrolytically,  under  these 
conditions,  would  simply  mean  a  waste  of  power,  a 
waste  of  acid,  and  a  waste  of  iron. 

In  the  Greenawalt  process  the  copper  is  precipitated 
from  the  lean  and  extremely  foul  solutions  with  hy- 
drogen sulphide,  and  the  copper  sulphide  so  obtained 
is  then  applied  to  the  electrolyte  to  reduce  the  ferric 
salts  formed  by  the  electrolysis,  in  the  later  stages  of 
the  deposition  of  the  copper.  As  it  is  desirable  to 
precipitate  the  copper  from  acid  solutions  by  the  use  of 
hydrogen  sulphide,  the  copper  in  the  foul  electrolyte 
may  be  removed  by  electrolysis  to  any  extent  desired. 

Sufficient  Acid  Regenerated 

If  hydrogen  sulphide  is  applied,  say,  to  wash  waters, 
copper  sulphide  is  precipitated,  while  an  equivalent  of 
acid  is  regenerated.  This  wash  water  may  then  be  ap- 
plied to  the  ore  as  an  acid  wash  and  becomes  the  elec- 
trolyte in  proportion  as  foul  copper  solution  is  dis- 
carded. The  precipitated  copper  sulphide  applied  to  the 
electrolyte  containing  ferric  sail  -  reduces  the  iron  to 
the  ferrous  condition,  while  the  copper  goes  into  solu- 
tion as  the  sulphate,  and  is.  in  the  regular  working  of 
the  process,  converted  into  the  electrolytic  metal,  while 
an  equivalent  of  acid  is  regenerated 

iiinii  inc.  Action  ok  precipitated 
Copper  Sulphide 

Copper    sulphide,    espevialh     the    precipitated    copper 

sulphide,  makes  an  effective  reducing  agent:  the  pre- 
.  ipitated  copper  sulphide  is  practically  free  from  in- 
jurious impurities,  and  it  is  easily  produced  and  easily 
applied.     In  hot  solutions  containing  3.5  gm.  ferric  iron 

per  liter  (0.35  per  cent),  a  90  per  ceni  reduction  can 
he  made  in  live  minutes  at  a  temperature  of  1  15  deg.  F„ 
with  a  slightly  acid  solution,   and  with  occasional  stir 
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ring.  Under  the  same  conditions,  at  62  deg.  F.,  56  per 
cent  of  the  ferric  iron  can  be  reduced.  Under  the  same 
conditions,  by  continuous  violent  agitation,  in  either 
hot  or  cold  solution,  the  ferric  iron  can  be  completely- 
reduced  in  one  minute. 

Reduction  tests  with  copper  sulphide,  made  on  a  cop- 
per solution  that  had  previously  been  electrolyzed  and 
reduced  with  sulphur  dioxide,  and  containing,  on  the 
application  of  the  copper-sulphide  precipitate,  3.06  per 
cent  total  iron  and  10.3  per  cent  acid,  gave  results  as 
follows : 

Before  U  After 

Copper,  per  cent 1 .  04         1.32 

Ferric  iron,  per  cent 0.48         0 .  07 

Acid. percent 10.30         9.16 

That  the  reduction  is  fairly  rapid,  especially  in  heated 
solutions,  is  evident  from  the  following  results,  when  a 
solution  was  agitated  with  compressed  air,  with  an 
abundance  of  copper-sulphide  precipitate,  and  samples 
were  taken  of  the  treated  solution  at  different  intervals. 
Temperature,  50  deg.  C. 

Ferric  Iron,      Acid,  Total  Iron, 

Per  Cent    Per  Cent  Per  Cent 

Before  treatment  with  CuS 0.45  9.80  3.06 

After  five  minutes' agitation 0.11  ....  .... 

After  fifteen  minutes'  agitation 0.12  ....  .... 

After  ninety-five  minutes'  agitation 0. 14  ....  .... 

These  results  indicate  that  the  reducing  action  is 
quick  and  positive  and  that  nothing  is  gained  by  pro- 
longed agitation. 

Practical  Application 

The  lean  wash  waters  and  lean  foul  solutions  from 
the  electrolytic  tanks  flow  into  the  hydrogen-sulphide 
precipitator,  as  shown  in  the  diagrammatic  section, 
Fig.  1,  where  the  copper  is  precipitated  with  hydrogen 
sulphide.  This  hydrogen-sulphide  precipitator  is  simi- 
lar to  the  sulphur-dioxide  reducers,  so  that  a  large  pool 
of  solution  may  be  continuously  and  completely  pre- 
cipitated with  the  gas,  and  the  gas  will  be  entirely 
consumed.  The  precipitation  is  at  all  times  under  con- 
trol, because  the  flow  of  the  solution  through  the  pre- 
cipitator may  be  regulated  at  will,  and  the  apparatus 
is  sufficiently  flexible  to  take  care  automatically  of  any 
unequal  flow  of  gas. 

The  precipitate  and  barren  solution,  issuing  from  the 
precipitator,  flows  into  a  separator,  which  may  be  simi- 
lar to  a  Dorr  thickener,  and  the  barren  solution  may  be 
used  again  or  discarded,  while  the  thickened  copper- 
sulphide  precipitate  is  drawn  off  at  the  bottom  in  the 
form  of  a  sludge,  and  flows  into  the  agitator  of  the 
copper-sulphide  reducing  unit. 

The  ferric  salt  is  quickly  reduced  with  the  copper- 
sulphide  precipitate  in  the  agitator,  and  the  reduced 
and  nearly  clear  solution  from  the  agitator  flows  into 
another  separator,  where  the  clear  settled  solution  over- 
flows and  is  conducted  to  the  last  series  of  copper- 
depositing  tanks,  while  the  settled  sludge  is  returned  to 
the  agitator.  When  the  copper-sulphide  sludge  becomes 
undesirably  contaminated  with  sulphur  and  impover- 
ished in  copper,  it  may  be  discharged  from  the  copper- 
sulphide  reducer. 

The  copper-sulphide  reduction,  like  the  sulphur-diox- 
ide reduction,  is  preferably  made  by  stages,  especially 
in  large  plants.  The  electrolyzed  solution,  from  which 
about  75  per  cent  of  the  copper  has  been  deposited  as 
the  electrolytic  metal,  with  a  corresponding  regenera- 
tion of  acid,  is  then  returned  to  the  ore  to  pass  thi-ough 
another  complete  cycle  of  solution,  reduction,  electroly- 
sis and  regeneration,  but  as  the   solution   is  returned 


to  the  leaching  tanks,  with  the  copper  reduced  from, 
say,  3.89  per  cent  at  the  inflow  to  1.04  per  cent  at  the 
outflow  from  the  electrolytic  tanks,  a  small  portion  is 
diverted  from  the  main  stream  and  further  precipitated 
electrolytically,  so  that  the  copper  in  the  diverted  por- 
tion will  not  exceed  from  0.25  to  0.50  per  cent.  This 
small  amount  of  remaining  copper  is  completely  pre- 
cipitated with  hydrogen  sulphide,  and  the  resulting  cop- 
per sulphide  used  as  a  reducing  agent  for  the  ferric 
salt  in  the  electrolyte,  while  the  copper  is  converted 
into  the  electrolytic  metal,  as  described. 

Precipitation  of  the  lean  and  foul  solutions  by  iron 
involves  a  number  of  serious  difficulties:  First,  the 
iron  and  acid  are  lost.  Second,  it  is  inconvenient,  if 
not  impracticable,  to  handle  the  scrap  iron  and  separate 
the  cement  copper  automatically  or  mechanically.   Third, 
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HjS  Precipitator 

Fig.  3. — Greenawalt  process  applied  to  concentrates 

15,000  to  30,000  lb.  copper  per  day. 

if  the  cement  copper  is  used  as  a  reducing  agent  for 
the  ferric  salts  in  the  electrolyte,  the  action  is  slow,  and 
the  iron  and  other  impurities  foul  the  electrolyte  to  a 
serious  degree. 

Scrap  iron  is  not  usually  obtainable  at  a  reasonable 
price  in  copper-mining  districts.  If  sponge  iron  is  used, 
the  cement  copper  will  probably  be  so  impure  as  to 
preclude  its  economical  use  in  the  reduction  of  the 
ferric  salts  and  the  conversion  of  the  cement  copper 
into  the  electrolytic  metal.  It  takes  about  2  lb.  of 
iron,  in  practice,  to  precipitate  1  lb.  of  copper  from 
electrolyzed  solutions  still  containing  over  2.0  per  cent 
copper. 

With  hydrogen-sulphide  precipitation  of  the  copper 
from  the  lean  and  foul  solutions,  the  acidity  is  imma- 
terial ;  it  is  desirable  to  have  them  at  least  slightly  acid 
to  prevent  the  precipitation  of  undesirable  impurities. 

Copper  sulphide  applied  to  the  electrolyte  will  pro- 
duce about  3.0  lb.  of  acid  per  pound  of  copper  deposited, 
by  the  Greenawalt  process.     If  the  hydrogen  sulphide 
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is  generated  from  acid  and  low-grade  matte,  the  only 
extra  expense  is  the  matte,  and  that  is  easily  obtainable 
at  a  cost  that  should  not  exceed  §5  per  ton. 

Practical  Application  of  the 
Greenawalt  Process 

The  principal  considerations  which  govern  the  prac- 
tical application  of  the  process  are : 

1.  Sulphur  dioxide  is  most  effective  as  a  reducing 
agent  in  solutions  which  are  not  too  highly  acid. 

2.  Cupric  sulphide  is  more  readily  dissolved  in  high- 
acid  solutions  than  in  low-acid  solutions.  The  reaction 
is  also  more  energetic  in  warm  than  in  cold  solutions. 

3.  With  effective  sulphur-dioxide  and  cupric-sulphide 
reduction,  the  amount  of  copper  requiring  chemical  pre- 
cipitation may  be  small.  It  should  not  exceed  from 
0.25  to  0.50  per  cent  copper  in  the  solutions  discarded 
from  the  electrolytic  plant,  and  should  not  exceed  5.0 
per  cent  of  the  total  copper  produced. 

4.  It  is  desirable  to  have  the  entire  output  of  copper 
in  the  form  of  the  pure  electrolytic  metal. 

Fig.  1  shows  a  diagrammatic  section  of  the  Greena- 
walt process,  and  Fig.  3  a  diagrammatic  plan  as  applied 
to  the  treatment  of  sulphide  ore  or  concentrate.  Low- 
grade  oxidized  ores  are  preferably  leached  by  percola- 
tion; high-grade  roasted  ore  and  concentrates  by  agi- 
tation. 

Referring  to  the  drawings,  it  will  be  seen  that  the 
copper  solution  from  the  leaching  plant  is  made  to  flow 
into  Reducer  No.  1,  where  it  is  treated  with  sulphur- 
dioxide  gas  obtained  from  roasting  the  sulphide  ore  of 
concentrate.  Except  for  an  ordinary  dust  chamber,  no 
attempt  is  made  to  purify  the  gas  or  to  remove  the 
dust.  The  reduced  solution,  containing,  say,  4  per 
cent  copper,  about  1  per  cent  acid,  and  from  3  to  4  per 
cent  total  iron,  flows  into  the  No.  1  settling  tank,  which 
is  intended  to  be  amply  large  to  clarify  the  reduced 
solution.  The  ferric  iron  in  the  solution  issuing  from 
the  first  reducer  will  be  practically  completely  reduced. 

From  the  settling  tank  the  solution  flows  in  a  con- 
tinuous stream  to  the  first  group  of  copper-depositing 
or  electrolytic  tanks,  and  the  rate  of  flow  is  regulated 
so  that  the  solution  flowing  from  the  group  of  cells  will 
not  exceed  a  certain  low  limit  of  ferric  iron.  or.  say, 
about  0.25  per  cent.  The  electrolysed  solution  is  then 
returned  to  Reducer  No.  1,  but  in  returning  it.  a  por- 
tion, the  regular  advance  flow,  is  diverted  into  Reducer 
No.  2.  The  copper  solution  flows  in  a  partly  closed 
circuit  in  the  electrolytic  unit  consisting  of  reducer  and 
the  corresponding  group  of  cells  until  the  copper  con- 
tent of  the  advance  flow  is  about  3  per  cent,  and  the 
acid  about  4  per  cent.  That  is  to  say,  the  solution  cir- 
CUlates  through  the  first  electrolytic  unit  until  about 
1  per  cent  df  the  copper  has  been  removed.  Similarly, 
it  circulates  in  the  second  electrolytic  unit,  consisting 
of  Reducer  No.  2  and  tl  'Hiding  group  of  cells, 

until   the  advance   flow  she.  ■_'   per  cent    copper 

and  aboul  7  per  cent  acid.  Similarly,  it  circulates  in 
the  third  electrolytic  unit,  con  istirt]  ol  Reducer  No.  3 
and  the  corresponding  group  of  'Hs.  until  the  advance 
flow  shows  about  1  per  cent  copper  and  aboul  10  per 
id.    The  advance  flow  then  flows  into  I 

sulphide  reducing  unit,  where  the  coppi  i    from  pre- 

I    from  the   lean   and    foul    solutions   is 
redissolved  with  the  simultaneous  reduction  "f  thi 
ric  iron,  and  tie  averted  into  the  electrolytic 

metal. 

The  electrolysed   solution  is  then  returned  to  the  ore. 


but  a  small  portion  is  continuously  diverted  to  the 
hydrogen-sulphide  precipitator,  where  all  the  remaining 
copper  is  precipitated,  and  the  small  diverted  portion 
of  the  solution  may  be  wasted.  In  this  way  the  regular 
leach  solution  may  be  kept  at  any  desired  standard, 
which  will  usually  be  determined  by  the  iron  content, 
and  which  should  not  ordinarily  be  much  below  3  nor 
much  above  4  per  cent  total  iron.  To  what  extent  it  is 
advisable  to  remove  the  copper  before  the  solution  is 
returned  to  the  ore  is  largely  a  matter  of  expediency. 
The  inefficiency  of  the  process,  due  to  the  acidity  of  the 
solution,  does  not  make  itself  felt  until  the  acidity 
exceeds  about  7  or  8  per  cent.  As  the  acidity  increases 
it  becomes  more  difficult  to  reduce  the  ferric  salts,  but 
with  a  properly  designed  plant  this  can  be  offset  by 
time  and  temperature,  which  are  always  under  control. 

It  must  be  evident  that  the  entire  process  can  be 
carried  out  mechanically  and  that  no  unusual  or  un- 
proved apparatus  need  be  used. 

Incidentally,  it  might  be  mentioned  that  with  iron 
precipitation  of  the  waste  solutions  the  solutions  wasted 
from  the  cementation  plant  will  rarely  show  less  than 
0.02  to  0.05  per  cent  copper.  Where  about  25  per  cent 
of  the  total  copper  produced  is  precipitated  with  scrap 
iron,  this  represents  an  appreciable  loss. 

The  Problem  of  Depolarization 
It  has  long  been  known  that  effective  depolarization 
greatly  reduces  the  power  consumption  and  improves 
the  general  efficiency  of  copper  deposition.  Lead  anodes 
are  not  as  pronounced  in  their  depolarizing  action  as 
carbon  anodes.  Under  proper  conditions,  the  deposition 
voltage  may  be  reduced  fully  50  per  cent  by  the  use 
of  carbon  anodes  as  against  lead  anodes.  Carbon  anodes 
cannot  safely  be  used  in  sulphate  solutions,  on  account 
of  the  excessive  disintegration  of  the  carbon.  It  has 
long  been  known,  however,  that  with  effective  depolari- 
zation, carbon  resists  disintegration  fairly  well. 
Whether  it  can  be  made  effective  enough  to  be  practical 
in  sulphate  solutions  remains  to  be  proved.  The  pri- 
mary conditions  for  effective  depolarization,  are: 

1.  A  high-iron  electrolyte. 

2.  Iron  in  the  electrolyte  in  the  ferrous  condition. 

3.  Agitation,  or  very  rapid  circulation,  of  the  elec- 
trolyte during  electrolysis. 

4.  A  fairly  high  temperature  of  the  electrolyte. 

5.  Low  current  density. 

Up  to  now  there  has  been  little  prospect  of  generally 
using  carbon  anodes  in  sulphate  solutions,  on  account 
of  the  difficulty  of  maintaining  the  solution  high  in 
ferrous  salts. 

When  it  is  considered  that  a  reduction  of  50  per  cent 
in  the  voltage  required  for  deposition  means  a  50  per 
cent  saving  in  power,  the  possibilities  in  the  use  of 
carbon  anodes  are  well  worth  considering. 

I'he  Greenawalt  process,  it  is  believed,  offers  the  best 
chance  for  the  realization  of  the  conditions  necessary 

for  the  effective  use  of  Carbon  anodes. 

Treatment  ok  Copper  Ores  containing 

Prk  KM  S   Ml TALS 

One  of  the  problems  frequentlj  presented  in  the  leach- 
ing of  copper  ores  especially  the  higher-grade  copper 
and  concentrates  is  the  recover]  of  the  precious 
metals.  This  also  applies  to  the  leaching  and  elec- 
trolysis .if  low-grade  copper  matte. 

Cyaniding  of  copper  leach  tailings  is  feasible  in  pre- 
cioUS-metal  ores  containing  copper,  provided  the  copper 
extraction   is   fairly  complete  and  the  tailings  are  thor- 
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oughly  washed.  Cyaniding  of  copper  ores  containing 
precious  metals  is  extremely  difficult  and  usually  en- 
tirely impracticable. 

A  chloride  solution  is  capable  of  extracting  the  cop- 
per, gold,  and  silver,  in  one  operation,  but  where  elec- 
trolysis is  concerned,  it  is  best  to  leach  the  copper  with 
a  sulphate  solution.  This  is  also  usually  the  best 
treatment  for  the  precious  metals,  because,  by  using 
sulphate  solutions  for  the  copper,  the  precious  metals 
are  left  in  the  residue,  and  can  be  extracted  separately, 
preferably  with  a  chloride  solution.  This  involves  an 
additional  step  in  the  treatment,  but  not  necessarily  an 
expensive  step.  The  electrolytic  generation  of  chlorine 
from  common  salt  is  now  so  common  as  to  make  its 
adoption  free  from  any  unusual  uncertainty,  and  the 
chlorination  of  gold  and  silver  ores  is  a  time-honored 
process. 

The  application  of  the  chlorine  does  not  present  the 
difficulty  today  that  it  did  some  years  ago.  Barrel 
chlorination  would  not  be  thought  of  now,  and  apparatus 
for  the  more  effective  application  of  chlorine  than  is 
possible  by  the  barrel  process  can  be  designed  in 
single  units  capable  of  treating  from  several  hundred 
to  a  thousand  tons  of  ore  per  day.  This  would  be  par- 
ticularly easy  if  the  ore  contained  copper  and  gold, 
and  no  silver  worth  recovering.  The  extraction  of  the 
silver  would  involve  the  use  of  a  chloride  solution; 
whereas,  if  gold  alone  were  to  be  extracted,  a  simple 
chlorine  solution  would  suffice. 

In  an  experimental  investigation  of  a  high-grade  Ari- 
zona copper-gold  ore,  containing  19.3  per  cent  copper, 
roasting  and  acid  leaching  showed  an  extraction  of 
96.3  per  cent  of  the  copper.  The  copper-leach  residues 
assayed  0.9  per  cent  copper  and  1.11  oz.  gold.  The 
tailing,  after  chlorine  treatment,  assayed  0.10  per  cent 
copper  and  0.02  oz.  gold,  showing  a  total  laboratory 
extraction  of  99.5  per  cent  of  the  copper  and  98.2  per 
cent  of  the  gold.  These  results  are  admittedly  unusual, 
but  the  particular  point  of  interest  is  that  0.80  per  cent 
of  the  total  of  19.3  per  cent  was  extracted  with  chlo- 
rine. Manifestly,  this  represents  a  high  chlorine  con- 
sumption, for  the  chlorine  will  act  more  or  less  on  the 
copper  to  the  exclusion  of  the  gold.  It  also  indicates 
the  close  relation  between  the  gold  and  the  copper,  and 
that  when  the  copper  is  closely  extracted  a  close  extrac- 
tion of  the  gold  is  also  quite  certain.  This  brings  up 
the  very  pertinent  question,  as  to  whether  the  cost  of 
the  chlorine  which  acts  on  the  copper  makes  the  appli- 
cation of  chlorine  unprofitable.  This  is  not  the  case, 
for,  assuming  that  the  copper  is  extracted  as  cupric 
chloride,  it  will  take  approximately  a  pound  of  chlorine 
to  extract  a  pound  of  copper.  The  chlorine,  generated 
from  common  salt  by  electrolysis,  should  not  cosTmore 
than  5c.  a  pound ;  the  copper  extracted  may  be  assumed 
to  be  worth  15c.  a  pound.  This  would  leave  considerable 
margin  for  the  other  expenses  of  extracting  the  copper, 
before  a  loss,  or  even  possibly  any  expense,  could  be 
charged  up  to  the  gold  on  account  of  the  copper. 

Roasting   of  Sulphide  Ores  and  Concentrates 

The  roasting  of  sulphide  ores  and  concentrates  for 
copper  leaching  presents  a  distinct  problem,  which  in- 
volves two  important  considerations:  First,  to  roast 
so  as  to  get  very  low  tailings,  comparable  to  the  recov- 
ery of  the  copper  by  smelting.  Second,  to  make  a  high 
percentage  of  the  copper  soluble  in  water. 

The  roasting  of  copper  ores  to  obtain  a  high  recovery 
by  leaching  has  recently  been  given  a  great  deal  of 
consideration  by  a  number  of  competent  investigators, 


and  it  is  believed  that  satisfactory  results  can  be  ob- 
tained on  most  ores,  even  if  the  leach  tailings  are  some- 
what higher  than  most  smelter  slags. 

The  second  consideration,  however,  can  readily  be 
realized,  and  there  should  be  no  difficulty  in  getting 
from  50  to  75  per  cent  of  the  copper  water-soluble  by 
roasting.  This  has  an  important  bearing  on  the  leach- 
ing and  electrolysis,  for  enough  acid  can  be  regenerated 
by  the  electrolysis  and  application  of  the  reducing 
agents  for  the  ferric  iron,  such  as  sulphur  dioxide  and 
hydrogen  sulphide,  to  meet  all  requirements,  and  no 
acid  will  have  to  be  bought  and  none  especially  manu- 
factured. In  the  treatment  of  oxidized  ores  this  will 
not  be  true,  but  as  1  kw.-hr.  at  the  a.c.  switchboard  will 
deposit  1  lb.  of  copper  and  regenerate  3  lb.  of  acid,  by 
the  Greenawalt  process,  it  will  be  seen  that  the  amount 
of  acid  to  be  purchased  or  especially  manufactured  will 
be  greatly  reduced. 

An  important  advantage  of  leaching  and  electrolysis 
over  smelting  lies  in  the  fact  that  metallurgically  the 
leaching  and  electrolytic  plants  do  not  depend  upon  the 
capacity.  Smelting  on  a  scale  of  from  50  to  100  tons 
a  day  presents  great  difficulties.  An  electrolytic  process 
can  be  operated  in  any  unit.  Of  course,  large-scale 
operations  are  more  economical  than  small-scale  opera- 
tions, but  this  is  independent  of  any  inherent  technical 
difficulties. 

Attention  should  also  be  called  to  another  point, 
which,  indirectly,  has  an  important  bearing  on  copper 
mining.  Where  low-grade  ores  can  be  successfully  con- 
centrated, either  by  gravity  or  flotation,  the  percentage 
of  recovery  varies  to  a  certain  extent  inversely  with  the 
grade  of  the  concentrate,  yet  where  the  concentrate  is 
shipped,  or  even  smelted,  it  is  important  to  make  the  grade 
high,  to  realize  a  reasonable  profit,  or  even  any  profit 
at  all.  By  the  Greenawalt  process  there  is  no  particular 
advantage  in  treating  a  high-grade  concentrate,  and 
hence  the  middling  product,  in  the  preliminary  concen- 
tration, can  go  with  the  concentrate  instead  of  with  the 
tailing.  This  implies  a  comparatively  low  tailing  and 
a  considerably  higher  total  recovery.  Under  most  con- 
ditions it  would  not  pay  to  ship  a  5  to  10  per  cent  cop- 
per concentrate,  yet  this  would  be  excellent  material  for 
the  Greenawalt  process.  It  could  be  treated  without 
the  purchase  or  direct  manufacture  of  acid,  and  the 
power  consumed  in  any  electrolytic  process  is  propor- 
tional to  the  copper  deposited  and  not  to  the  amount  of 
ore  treated. 

The  Sad  Tale  of  the  Turned-Down  Prospector 

Never  yet  was  prospector  found  who  would  admit 
that  his  property  was  honestly  turned  down. 
Dear  Bill : — I  take  my  pen  in  hand. 
And  hope  you  are  the  same. 
That  blarsted  shorthorn  beats  the  band — 
He  went  and  gummed  the  game. 
I  takes  him  out  to  see  the  dump, 
And  also  down  the  shaft; 
I  thought  he'd  come  in  on  the  jump 
But  all  he  done  was  laughed. 
I  gets  a  letter  yesterday. 
It  says:     "Dear  Mr.  Brown, 
I  very  much  regret  to  say 
I've  turned  your  prospect  down." 
Now  don't  that  skin  you?  say,  I  know 
Just  why  that  geezer  laughed — 
I  never  offered  him  no  dough, 
And  he  was  out  for  graft! 

— J.  C.  Murray 
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The  Marketing  of  Platinum 

United  States  Is  Dependent  Upon  Foreign  Supplies  and  Consumes  Large  Amounts  of 

Platinum  Metals  in  Jewelry,  Electrical,  Chemical,  and  Dental  Trades — Prices 

Fluctuate  Greatly — Metal  Handled  in  Large  and  Small  Lots 

By  J.  M.  Hill* 


ONLY  one  native  alloy  of  the  platinum-group 
metals  is  used  in  its  original  state.  This  is 
osmiridium,  or,  as  it  is  known  in  the  trade, 
"native  iridium,"  which  is  used  for  pointing  gold  pens, 
because  of  its  superior  hardness.  The  value  of  the 
"point  osmiridium"  depends  more  on  uniformity  of  size 
of  grain  than  on  chemical  composition.  Crude  platinum 
is  useful  only  as  it  is  the  material  which  is  chemically 
refined  to  give  the  pure  metals  platinum,  palladium, 
iridium,  and  osmium,  and  is  therefore  of  interest  only 
to  the  few  refiners  of  platinum  metals.  Practically  all 
the  domestic  refiners  are  also  makers  of  semi-finished 
and  completed  articles  for  all  the  consuming  industries. 
They  buy  the  crude  metal,  separate  the  various  metals 
of  the  platinum  group  from  one  another  and  from 
impurities,  mix  the  pure  metals  into  the  alloys  suitable 
for  the  different  industries,  and  fabricate  the  articles 
demanded.  The  chief  markets  for  crude  platinum, 
which  correspond  rather  closely  to  the  centers  of  con- 
sumption, are  London,  Paris,  Berlin,  and  New  York. 
More  limited  markets  in  the  United  States  are  Phila- 
delphia, San  Francisco,  and  Los  Angeles. 

The  following  list  of  platinum  refiners  in  the  United 
States  will  serve  also  as  a  buyer's  guide  for  those  wish- 
ing to  purchase  all  varieties  of  platinum  articles: 

American  Platinum  Works.  3:t.  New  Jersey  Railroad  Ave. 
Newark,  N.  J. 

Baker  \   Co..   Inc.,   Murray  and   Austin  sts..  Newark,  N.  J. 

'     P.ishop  &  Co.,  Malvern,  Pa. 

Klgmund  Cohn,   il   Gold  St..  New   STork  City,  N".  T. 

Thomas   l    Dee,  Mailers  Building,  Chicago.  111. 

Goldsmith  Bros.  Smelting  ^  Refining  Co.,  L'O  John  St..  nv» 
York    City,    V.    V 

Grader,   Klink  &  Young.    108    Montgomery   St.    San    Francisco, 

Calif 

int.i.-i.t.  Smelting  A  Refining  Co.,  .'•  Commercial  St.,  Newark, 
.v.  J. 

I   ii-  ,    ,v    Lehrfeld,  U  John  St,  Nct    Sork  City,  N.  Y 
Iflc   Platinum  \v..rks,  T19   East   9th  St.,   Los  Angeles,  Calif. 
R   &  ll    Platinum  \v..ik-.  709  sixth  Ave.,  New  fork  City,  N    Y 
Shreve  a   Co.,  Post  and  Grant   Ave.,  San   Francisco,  Call! 
wiidh-re  Bros.,  74 J  Market  St..  San  Fi 
II.  A.  WilKnn  Co.,  97  Chestnut  St.,  Newark,   N    .1. 

Harman,  56  Cedar  St..  New  York  City,  N.  Y. 

The  apparent  consumption  of  crude  platinum  in  the 
United  States  in  the  last  few  years  has  been  aboni 
50,000  <>/..  a  year,  but  the  supply  has  been  below  normal 
for  a  number  <>f  years.  In  the  United  States  the 
flpmaiui  for  refined  platinum  metals  has  been  approxi- 
mately 145,000  02.  daring  recerrl  years,  as  is  shown 
in  the  accompanying  table'.  About  half  this  demand  is 
filled  by  metals  recovered  from  domestic  and  foreign 
crude  platinum  and  bj  recoveries  from  gold,  copper,  and 
nickel  refining,  but  importation  of  refined  metals  and 
the  recoveries  from  sweeps  and  n  rap  materials  is  an 
-ssential   part    oi    the  d  ipply.      Prior   to    1!H"> 

the  annual  consumption  of  platinum  metals  in  the 
United  States  was  about  160,( "/..  and  it  seems  rea- 
sonable to  believe  that  the  future  demand  will  exceed 
this  amoui  U  the  supply  makes  thai  condition 
bk 

The  chemical  indMtrj  uses  platinum,  palladium, 
iridium,  and  rhodium  in  the  pure  state  and  in  alloys 
in  various  types  of  apt  \ppareiitly  the  bulk  of 
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OUNCES,  I9I8-I«2I 


Chemical. 
Electrical. 

Dental 

Tewelry. .  . 
Miscellam- 


Total.. 

1919 
Chemical. . . . 

Electrical 

Dental 

Jewelry 

Miscellaneous. 


Platinum  Palladium 
45.391  834 

24.982  594 

11.461  7.371 


Iridium 
717 
3.107 
418 
721 
339 


Percent- 
age of 
Total 


100.810 

10,759 
23.875 
11.047 
82,397 
5.602 


1.283 
10.311 
1.460 


Total. . 

133,680 

1920 

Chemical 

13,226 

Electrical 

23,029 

Dental 

6,413 

Jewelry. 

77.267 

3,119 

Total 

123,054 

1921 

Chemical 

12.273 

Eleotrical 

20,574 

Dental 

13,181 

Jewelry... 

101.258 

Total 

151.077 

2.673 
114 

3.108 


7,626 
8,501 
1.265 


115.165 

10.863 
28.692 
21,543 
87,002 
6,643 

154.743 

13.509 
27.486 
15,425 
80,968 
3.653 

141,041 

12.352 
29.203 
21.757 
104.890 
7.946 

176.148 


platinum  apparatus  contains  from  one-half  of  1  per 
cent  to  5  per  cent  of  either  iridium  or  rhodium,  and 
very  small  quantities  of  iron  and  silica,  which  are 
detrimental.  Salts  of  the  various  metals  are  used  as 
reagents  in  the  chemical  laboratories, 

The  chemical  industry  is  not  considered  a  •  good  or 
steady  buyer  of  platinum  metals.  The  electrical  indus- 
try  requires  practically  pure  platinum  and  iridium  to 
make  the  alloys  for  contact  points.  These  alloys  carry 
from  5  to  20  per  cent  iridium,  dependent  on  the  char- 
acter of  work  they  are  to  perform.  It  is  understood 
that  palladium-gold  alloys  are  being  used  for  telephone, 
telegraph,  and  signal  equipment  contacts,  and  rhodium- 
platinum  alloys  are  used  in  the  manufacture  of  thermo- 
couples. Less  expensive  metals,  particularly  tungsten 
and  nickel-chrome  alloys,  are  used  in  some  electrical 
equipment,  such  as  heating  elements,  where  platinum 
was  formerly  used. 

The  demand  for  platinum  in  the  electrical  field  is 
good,  but  there  is  a  tendency  to  develop  substitutes 
which  may  further  restricl  this  market.  The  dental 
industry  consumes  considerable  amounts  of  platinum 
metals,  but  the  recent  developments  are  toward  pal- 
ladium rather  than  platinum  Palladium-gold  alloys 
have  been  found  entirely  satisfactory  for  tooth  pins, 
.  and  for  foil  for  the  manufacture  of  artificial 
teeth.  Formerly  these  articles  were  made  of  platinum 
and  platinum-indium  alloys.  The  demand  of  the  dental 
industry  should  continue  good  and  may  increase,  for 
there    is    no    immediate    pro  ped    <>f    the    utilization    of 

base-metal  substitutes  for  precious  metals  in  this  field. 
Practically  all  of  the  jewelers'  demand  is  for  the  5 
or  l11  per  cent  iridium-platinum  alloys,  which  are  sold 
by  the  refiners  in  the  form  of  sheet,  wire,  or  semi- 
finished findings,  such  as  rings  and  settings.  The 
jewelers  are  the  largest  consumers  of  platinum  in  the 
world,  as  platinum  has  been  found  satisfactory  for 
y/em  Bettings  and  its  ommensurate  with  the 
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value  of  the  gems.  Unless  fashion  should  otherwise 
decree,  there  seems  to  be  no  reason  why  this  market 
for  platinum  should  not  increase  rather  than  decrease. 

Crude  platinum  is  sold  in  lots  ranging  from  less  than 
an  ounce  to  hundreds  of  ounces ;  buyers,  however, 
prefer  not  to  handle  lots  of  less  than  two  ounces.  For 
small  lots  settlement  is  usually  made  on  the  basis  of 
recovered  precious  metals,  each  metal  being  paid  for 
at  the  market  price.  Large  lots  are  usually  offered 
with  an  assay  certificate  from  a  reputable  chemist. 
Sometimes  sale  is  made  on  the  basis  of  this  assay,  but 
more  often  on  an  adjustment  of  the  seller's  assay  and 
an  assay  of  a  sample  taken  in  the  presence  of  the 
buyer.  As  the  actual  recoveries  seldom  equal  the  con- 
tent shown  by  assay,  some  sales  are  made  on  a  figure 
which  is  the  average  of  the  assay  content  and  actual 
recovery.  The  latter  method  is  not  liked  by  sellers. 
As  all  crude  platinum  carries  appreciable  quantities  of 
palladium  and  iridium,  and  some  of  the  rare  elements 
of  the  platinum  group,  as  well  as  more  or  less  gold 
and  silver,  all  the  precious  metals  are  shown  in  the 
analysis  and  should  be  paid  for  by  the  purchaser. 

Formerly  the  markets  were  so  limited  that  buyers 
were  in  a  position  to  dictate  more  or  less  the  price  of 
crude,  and  it  has  been  said  that  in  the  past  crude- 
platinum  producers  were  really  at  the  mercy  of  the  few 
refiners.  More  recently,  however,  more  buyers  have 
entered  the  field,  and  reports  indicate  that  the  seller's 
position  is  better.  Much  of  the  dissatisfaction  of  sell- 
ers of  domestic  crude  platinum  seems  to  be  due  to  lack 
of  care  on  their  part  in  cleaning  the  metal  before 
trying  to  market  it.  Often  large  amounts  of  sand 
grains  mixed  with  platinum  particles  necessarily  reduce 
the  value  of  the  material  to  the  refiner,  and  the  returns 
from  such  shipments  are  not  satisfactory  to  the 
producer. 

As  the  platinum  metals  are  very  heavy,  the  volume 
of  a  package  containing  several  hundred  ounces  is 
not  large.  Adequate  packing  for  shipment  to  prevent 
loss  is  very  important.  Shipments  of  large  size  from 
South  America  are  often  doubly  wrapped  in  specially 
tough,  semi-glazed  paper,  sewn  into  tightly  woven  cot- 
ten  cloth,  which  in  turn  is  sewn  into  canvas  and  sealed. 
This  package  is  placed  in  a  box  made  of  l-in.  hoards 
to  fit  the  parcel  exactly,  put  together  with  screws,  the 
heads  of  which  are  deeply  countersunk  and  the  holes 
above  the  screw  head  filled  with  sealing  wax.  For 
^mall  shipments  such  elaborate  packing  is  possibly  not 
necessary,  though  every  precaution  against  loss  through 
breakage  of  the  wrappings  should  be  taken.  Domestic 
platinum  shipments  are  usually  made  either  by  insured 
parcel  post,  or  express,  the  rate  varying  from  one-half 
of  1  per  cent  to  1  per  cent  of  the  value.  Insurance 
companies  will  insure  shipments  to  and  from  foreign 
countries  at  a  usual  rate  of  one-half  of  1  per  cent, 
though  some  rates  are  lower. 

The  market  for  platinum,  both  crude  and  refined 
metal,  is  very  sensitive,  and  prices  vary  from  day  to 
day,  depending  more  on  the  supply  of  imported  mate- 
rial than  demand,  though  sellers  of  crude  platinum 
watch  the  market  closely  for  sudden  changes  in  price. 
The  strongest  market  is  usually  in  the  fall,  when  manu- 
facturing jewelers  begin  making  up  stock  for  the  holi- 
days, for  the  jewelry  industry  is  the  largest  and  most 
steady  buyer  of  platinum.  The  following  table  gives 
the  range  of  prices  of  the  three  principal  platinum 
metals  for  the  last  ten  years.  Although  prices  have 
decreased   considerably    since    the   war,    they    are    still 


much  above  the  pre-war  level,  and  it  is  believed  that 
high  prices  will  prevail  for  some  years,  for  supplies 
of  crude  platinum  are  short  and  will  be  short  until 
the  Russian  fields  again  become  a  factor  in  the  market. 

PRICES   OF   THE   THREE   IMPORTANT   PLATINUM  METALS,    PER 
TROY   OUNCE,    I9II-I92I 

Platinum  Palladium  Iridium                      Platinum  Palladium  Iridium 

I'll $43.50     $55     $62    1917 $103.00  $110  $150 

1912..      45.50      55      65    1918 105.00  135  175 

1913       44.88      50      65    1919.    .  123  00  130  255 

1914.       45.00      44      65    1920      111.00  108  331 

1915 55.00      56      83    1921.    .   75.00  59  195 

1916 84.00      67      94 

All  dealings  in  the  platinum  metals  are  on  a  strictly 
cash  basis,  and  no  discounts  are  either  asked  or  given. 
Though  quotations  are  published  each  week,  it  is  prac- 
tically impossible  to  get  a  "firm  offer"  either  to  buy  or 
sell  that  holds  for  more  than  forty-eight  hours.  AH 
transactions  for  both  crude  and  refined  metals  are 
based  on  the  troy  ounce  of  480  grains.  As  the  domestic 
production  of  platinum  metals  is  practically  negligible, 
imports  of  foreign  crude  are  absolutely  necessary  to 
supply  our  refiners,  and,  as  there  is  a  world  shortage 
of  crude  platinum,  it  is  necessary  to  import  consid- 
erable quantities  of  refined  metals.  English,  French, 
and  German  brands  seem  to  be  equally  acceptable,  pos- 
sibly because  they  pass  through  the  hands  of  domestic 
refiners  and  makers,  whose  reputation  is  established 
and  concerning  the  character  of  whose  goods  there  is 
no  question.  As  a  matter  of  fact,  the  ultimate  con- 
sumer rarely  knows  whether  he  or  she  has  real  platimnu 
or  something  of  the  same  color.  So  long  as  the  piece 
of  jewelry  or  apparatus  looks  and  acts  as  platinum 
should,  there  is  little  question  as  to  the  chemical  purity 
of  the  metal. 


Preservation  of  Mine  Timbers  by  the 
Wolman  Process 

In  an  article  in  the  August  Journal  of  the  South  Afri- 
can Institution  of  Engineers,  H.  B.  Stephens  mentions 
the  use  of  fluorine  compounds  in  the  preservation  of 
wood.  Most  of  the  wood  preservative  processes  are 
fairly  well  known,  he  says,  but  it  may  be  of  interest 
to  refer  to  a  comparatively  new  process  which  he  has 
recently  seen  described  and  experiments  with  which 
were  commenced  in  Europe  some  eighteen  years  ago. 
This  is  the  Wolman  process,  in  which  wood  is  impreg- 
nated under  pressure  with  a  mixture  of  various  salts: 
the  composition  of  this  mixture  is  a  trade  secret,  but 
the  principal  components  are  fluor  salts.  There  are  said 
to  be  about  eighty  impregnating  works  that  are  using 
this  process  in  Europe,  and  numerous  testimonials 
and  official  reports  are  quoted  testifying  to  the  satis- 
factory results  achieved  by  the  method.  The  pro- 
prietors claim  that  this  process  is  especially  suitable  for 
mining  timbers  and  to  have  proved  that  it  is  consider- 
ably cheaper  and  more  suitable  in  every  way  than  creo- 
soting  or  any  other  method  of  preservation,  and  that  it 
even  adds  to  the  strength  of  the  wood.  Unfortunately, 
no  figures  of  eosts  of  treatment  are  given,  but  it  is 
claimed,  as  an  example,  that  whereas  132  to  175  lb.  of 
creosote  would  be  required  for  the  impregnation  of  one 
cubic  meter  of  wood,  9  lb.  of  Wolman  salts  would  achieve 
the  same  results.  In  this  connection  it  may  be  men- 
tioned that  sodium  fluoride,  as  a  result  of  extensive 
experiments  which  yielded  very  satisfactory  results,  has 
been  put  into  use  on  a  commercial  scale  for  wood  preser- 
vation in  the  United  States  during  the  last  five  or  six 
years. 
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The  Boarding  House  at  Small  Mines 

A  Record  of  the  Cost  of  Feeding  Miners  Shows  Importance 

of  Giving  Adequate  Attention  to  a  Proper  Diet  if 

Economy  and  Efficiency  Are  To  Be  Expected 

By  C.  N.  Schuette 


THE  IMPORTANCE  of  the  boarding  house  as 
affecting  the  operation  of  mines  has  long  been 
recognized,  generally  by  the  tacit  acceptance  of  a 
loss  in  its  operation  on  the  part  of  the  company.  The 
operation  of  the  boarding  house  by  private  interests 
not  connected  with  the  mine  management  is  not  as 
a  rule  acceptable  to  the  men,  who  feel,  and  often  not 
without  reason,  that  they  are  not  receiving  the  full 
worth  of  their  money.  Large  mines  can  and  do  employ 
trained  stewards  to  manage  boarding  houses,  ard  can 
in  some  measure  adjust  the  price  charged  to  the  actual 
cost  of  board.  Neighboring  small  mines  and  prospects 
cannot  charge  more  for  board  than  the  larger  mines, 
but  their  cost  of  preparing  meals  is  a  larger  factor  in 
the  total  charges,  because  the  cost  of  preparation  is 
carried  by  a  smaller  number  of  men. 

This  article  will  show  how  the  cost  of  board  is 
affected  by  the  number  of  men  boarded.  The  basis  of 
calculation  will  be  the  cost  of  food  that  was  consumed 
at  a  small  isolated  mine  in  a  period  of  three  months. 
A  charge  of  $1  per  man  per  day  was  made  for  board 
at  this  mine.  Some  of  the  men  employed  lived  in  their 
own  homes  near  the  mine  and  ate  only  their  noon  meal 
at  the  company  boarding  house,  for  which  they  were 
charged  at  the  rate  of  $1  for  three  meals,  an  arrange- 
ment of  some  disadvantage  to  the  company,  as  the  cost 
of  the  noon  meal  was  more  than  one-third  the  cost  of 
the  three  daily  meals. 

Details  of  Equipment 

The  boarding  house  was  a  substantial  frame  building 
of  two  floors  and  an  attic.  The  lower  floor  contained 
the  cook's  quarters,  kitchen,  dining  room,  pantry,  meat 
house,  wash  room,  hall,  and  social  room.  The  upper 
floor  contained  three  large  and  four  small  sleeping 
rooms.  Beds  and  mattresses  were  provided  by  the  com- 
pany, the  men  furnishing  their  own  bedding.  Heating 
stoves  for  the  winter  months  were  provided  in  the  din- 
ing and  social  rooms,  and  meals  were  served  at  square 
tables  seating  eight  men  each.  Eighteen  men  could  be 
comfortably  housed  and  boarded  in  this  building. 

A  list  of  the  mess  equipment  follows: 


i  an 

1  doabla 

20  v.iip  howU 

2  hronma 
20  cup. 

I  can  opener 
I  moat  elawnf 
I  r-.ftVe  cnnder 
I  alarm  c|.>ek 
I  egg  bearer 
20  labia  lorn 
•  vflcr 
I  pincake  griddle 

1  l.rra.l  knife 

2  btjtoheT  knivee 
20  lahle  kn.ve. 

2..,.  ladle* 

2  j>  uu 

?  I.r-vl  pftQl 
1    >i«h  pan 


2  frying  pann 

1  rnmnjf  pan 
4  pin  .in* 

4    WUtfT  pitPTMTB 

2  milk  pitchers 
20  dinner  plate* 
14  plattm 

1  ooffaa  pot 

rig  pot* 

itmt 

masher 
■  pin 
n  range 
■  »aw 
'  .nit 
20  saucer* 

20  Ion   '■ 

2  kitchen  spoons 


The  entire  boarding  house — that  is,  the  building  and 
all  equipment  in  it,  furniture,  stoves,  lamps,  kitchen 
OteOSils,    !•  I   1    mattresses     is    considered    as 


one  unit,  and  depreciated  by  a  flat  sum  annually,  while 
replacement  of  any  equipment  was  charged  to  main- 
tenance. Thus  the  boarding-house  account  contained 
no  charge  for  rent,  light,  or  depreciation. 

A  record  of  the  food  consumed  was  kept  in  an  alpha- 
betically tabulated  list  on  the  form  reproduced  below: 


Food  Supplies 


Month  of 1921 


Number  of  Units 

Brought  Forward 

and  Bought 


Number  of  Unite 

on  Hand 
at  End  of  Month 


The  difference  in  the  summations  of  columns  four 
and  six  gave  the  cost  of  the  food  consumed  each  month. 

To  this  was  added  the  cost  of  transportation,  fuel,  and 

the  cook's  wages.  This  constituted  the  debit  entry  of 
the  boarding-house  account;  the  credit  entry  was  the 
amount  of  board  paid  by  the  men. 

Conditions  for  buying  in  quantity  and  cheaply  were 

by  no  means  ideal,  and  the  number  of  men  employed 

varied  greatly.  A  list  of  the  food  consumed  during  a 
ninety-day  period  is  given  below: 

Item                            Unit             Number  of  Unite  Cost  Coat  per  Unit 

Apples Gal.  3  J2.25  $0.75 

Apples. dried Lb.  41  7.60  .185 

Apricots. dried     .    .       Lb.  22.75  8.55  .38 

Bacon Lb.  89  31.95  .36 

Baking  powder Lb.  6.5  1.90  .29 

Roans.. Lb.  30  2.10  .07 

lihokberrics Gal.  3  5.40  1.80 

Butter           Lb.  48.5  24.25  .50 

Cnbbaee        Lb.  52  2  35  .045 

.Lb.  61.5  22  60  .37 

Chocolate Lb.  2  1.00  .50 

Cinnamon Lb.  1.0  .60  .60 

Cocoanut Lb.  15  .95  .63 

Coffee Lb.  45  20.00  .445 

Con. I  40  7.70  .19 

Cornflakes Pkg.  34  5  75  .17 

Cornstarch Lb.  2.0  .25  .125 

Lb.  20  4  00  .20 

Kens Doi.  73  22.25  .30 

Flour Lb.  575  22.50  .039 

Ham Lb.  37  1125  .36 

Lard Lb.  70  14.10  .20 

Lemon  extract Pint  I  1.75  1.75 

Lb.  14  2.25  .16 

Matches Pkg.  2  .    .90  .45 

Moat Lb.  824  138.50  .17 

Milk                                 '  117  24  65  .21 

Mustard Lb.  4  2  80  .70 

Oatmeal Pkg.  '  '80  .20 

Onions Lb.  30  2  90  .10 

Poaohee,  dried Lb.  22.75  5  50  .24 

Peas Can  12  2  40  .20 

Pepper..                          'I'  2  I   25  62j 

PiekW                              Gal.  5  6  40  127 

Potato™                          II.  1004  34   10  034 

Lb.  5  1   00  .20 

Pumpkin             ...       Can  8  160  .20 

Raisins                              lb  II  4    15  .38 

"'  22  ?'JH  °7 

I  i.  20  2  00  .10 

Ball                                   lb  30  I   40  .047 

Soda.....                         I''  2  25  .125 

Sauerkraut                        Cans  2  40  .20 

S,„,ar  ..                           Lb  310  27.50  .09 

svr„r                              C.l  9  17  05  190 

Tnploo..                        Eg  100  .20 

Tat  *•»$  82 

Tomato*                       <'»n  •?  U  65  is 

Vanilla  extract..            Pint  I  l.g  I  75 

Vinegar Gal.  2  2  mi  l.oo 

|530  n 
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The    total    cost    of    boarding-house    maintenance    is 
as  follows : 


Cost  of  food  consumed  in  ninety  days. 

Freight 

Haulage  from  railroad  to  mine 

Fuel 

Wages  of  cook 


Total  cost  for  a  ninety-day  period . 


$530.70 

10.00 

20.00 

10  00 

270.00 

$840.70 


In  these  ninety  days  2,313  meals  were  served,  which 
is  equivalent  to  serving  three  meals  per  day  to  a  crew 
averaging  .8.6  men  during  this  time. 

The  board  money  received  in  this  period  at  the  rate 
of  $1  for  three  meals  was  $771.  This  gives  a  board- 
ing-house deficit  of  $69.70  in  three  months,  or  a  loss  of 
3c.  per  meal,  or  9c.  per  man  per  day. 

In  the  above  items  of  boarding-house  expense,  the 
cost  of  food,  freight,  haulage  and  fuel  is  roughlv  pro- 
portional to  the  number  of  boarders,  but  the  cost  of 
preparation — i.e.,  the  cook's  wage — does  not  vary,  say, 
up  to  fifteen  or  twenty  men.  Leaving  out  the  cost  of 
preparation  ($270),  the  remaining  items  total  $570.70 
for  2,313  meals.,  which  amounts  to  25c.  per  meal,  or 
75c.  per  man  per  day.  Taking  this  as  the  fixed  cost  per 
unit  of  three  meals  per  day,  and  the  cook's  wage  of 
$3  per  day  as  a  variable  cost  depending  on  the  number 
of  boarders,  it  is  possible  to  calculate  how  many  board- 
ers are  necessary  to  make  the  boarding  house  pay,  or 
the  rate  of  board  that  must  be  charged  for  any  given 
number  of  boarders  if  a  deficit  is  to  be  avoided.  This 
can  be  plotted  in  the  form  of  a  curve  as  shown. 

The  curve  shows  that  twelve  boarders  would  be 
necessary  to  operate  the  boarding  house  without  loss, 
at  a  rate  of  $1  per  day  for  board.  With  fifteen  men 
at  that  rate,  a  profit  of  5c.  per  man  per  day  would 
result.  If  twenty  men  were  regularly  employed,  an 
assistant  to  the  cook  at  $2  per  day  and  board  could  be 
employed  without  entailing  a  loss  in  operation.  (See 
upper  curve.) 

S.  H.  Brockunier,  in  his  article  "A  Dietary  for 
Mineis"  (Engineering  and  Mining  Journal,  April  6, 
1918,  p.  627)  gives  in  Table  I  a  proposed  daily  ration 
for  miners.  For  purposes  of  comparison  the  list  of 
food  consumed  during  the  ninety-day  period  was  re- 
duced to  ounces  per  man  per  day,  and  the  two  lists  of 
rations   are  given   below: 


DAILY  RATION 


. — Ounces  as  Purchased— 

Proposed  by  This 

S.  H.  Brockunier     f  Case 


Meats. 


Lard 

Butter. .  . 
Cheese. . . 

Milk 

Beans. . . . 
Potatoes . 


Corn 

Tomatoes 

Onions 

String  beans.  .  

Cabbage  rhubarb,  pumpkin  and  sauerkraut . 

Coffee 

Sugar 

Syrup 

Chocolate 

Jelly 

Flour 

Crackers 

Pickles 

Oatmeal 

Rice 

Cornmeal  (cornflakes) 

Cornstarch 

Macaroni  and  spaghetti ....... 

Fruits 

Tea 

Coffee 

Total 


15.  00 

19.80 

2.50 

2  26 

.60 

1.45 

•4.00 

1.00 

1.60 

1.36 

4.00 

2.43 

2.50 

.60 

16.00 

20.80 

1.50 

.31 

1    30 

1.04 

.50 

3.00 

1.70 

.62 

.50 

2.54 

1.00 

.94 

3.30 

6.43 

2.00 

1.86 

ISO 

-.140 
°I30 
QUO 

jTi.10 

S 

T3 
O     80 

°    60 

£  bu 

Number   of     Boarders 

Curve  showing  cost  of  board  in  relation  to  the 
number  of  boarders 

individual  items  vary,  the  weights  of  the  total  rations 
are  in  close  agreement.  The  variation  in  the  different 
items  is  caused  largely  by  the  preponderance  of  noon 
meals  served  in  the  boarding  house  described.  This 
is  brought  out  particularly  in  the  items  meats  and 
potatoes,  the  mainstays  of  the  noon  meal.  Aside  from 
these  factors,  the  agreement  is  close  enough  to  warrant 
the  conclusion  that  even  in  small  mines  under  adverse 
marketing  conditions,  and  with  a  varying  number  of 
boarders,  a  suitable  dietary  can  be  maintained  at  rea- 
sonable cost  if  proper  attention  is  given  to  this  im- 
portant subject. 


A   study   of  these  two  lists   shows   that  though  the 


Katanga  Copper  Developments 

Recent  copper  discoveries  by  the  Union  Miniere  have 
demonstrated  that  the  Katanga  contains  the  greatest 
copper  field  in  the  world,  and  the  position  is  greatly 
improved  by  the  discoveries  made  by  boring  at  the 
Ruashi  mine,  near  the  Star  mine,  during  the  past  six 
months,  according  to  the  South  African  Mining  and 
Engineering  Journal.  More  than  1,000,000  tons  of  high- 
grade  smelting  ore  have  been  located  already  in  Ruashi, 
and  this  has  changed  the  outlook  for  the  better,  and  will 
probably  cause  a  readjustment  of  the  metallurgical 
program. 

Probably  more  reverberatory  furnaces  will  be  in- 
stalled at  the  Lubumbashi  smelter.  The  erection  of  a 
big  leaching  plant  at  Panda  has  been  postponed  on 
account  of  the  cost,  but  ultimately  an  immense  leaching 
plant,  driven  by  electric  power  on  the  Lufira  and 
Lualaba  rivers,  will  be  installed  at  a  cost  of  500,000,000 
fr.  for  the  treatment  of  low-grade  ores.  The  crushing 
and  concentrating  plant  already  erected  at  Panda  has  a 
capacity  of  4,000  tons  per  day,  and  is  the  biggest  indi- 
vidual ore  plant  in  Africa. 

The  Panda  plant  is  at  present  working  at  a  little 
over  one-third  its  capacity.  The  Union  Miniere's  out- 
put for  June  was  4,000  tons  of  copper,  and  the  company 
has  under  consideration  plans  which  will  increase  the 
output  gradually  up  to  over  100,000  tons  of  copper 
annually,  and  may  even  result  eventually  in  its  reaching 
230,000. 

Sulphide  ore  has  been  encountered  in  the  Luishia 
mine  in  depth,  and  immense  tonnages  are  available  in 
the  Kambove  and  other  mines.  The  tin  fields  appear  to 
promise  a  profitable  production,  and  immensely  valuable 
tonnages  of  cobalt  and  radioactive  uranium  ores  have 
been  located.  Coal  has  been  found  at  Sankishia,  and 
important  experiments  are  in  process  with  pulverized 
coal  at  Lubumbashi. 
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Rand  Ore  Reserves 

The  Life  of  South  African  Gold  Mines  as  Indicated  by  Their  Reports 
— Operations  Since  the  War  Greatly  Influenced 
by  Gold  Premium 

By  A.  Cooper  Key 


OWING  TO  THE  HIGH  WAGES  paid  to  the  white 
employees  on  the  Rand  and  the  high  cost  of 
supplies,  working  costs  at  the  gold  mines  there 
last  year  rose  to  the  unprecedented  high  figure  of  25s. 
8d.  per  ton'  of  ore  crushed,  compared  with  17s.  in  1914. 
This  is  a  rise  of  8s.  8d.  per  ton,  or  of  just  over  50  per 
cent.  The  position  was  saved  by  the  existence  of  a  cur- 
rency premium  on  gold,  owing  to  the  depreciation  of  the 
pound  compared  with  the  United  States  dollar.  The 
average  yield  for  the  forty-odd  companies  was  6.73 
dwt.,  worth  at  the  normal  price  of  gold  28s.  7d.  per  ton. 
Thus,  had  gold  remained  at  normal,  the  profit  would 
have  been  only  3s.  per  ton,  and  the  whole  field  would 
have  made  a  profit  of  only  £3.600,000  on  the  average 
position.  Actually,  many  of  the  lower-grade  mines 
would  have  been  submerged  by  the  burden  of  high  costs, 
while  certain  of  the  richer  mines,  especially  those  of 
the  Far  East  Rand  basin,  known  popularly  as  the 
Modder  group,  would  have  survived.  This  would  have 
spelt  ruin  to  the  Rand  community,  which  lives  rather  on 
what  the  mines  spend  than  on  what  they  distribute  by 
way  of  dividends.  The  more  the  mines  spend  short  of 
the  expenditure  being  so  high  as  to  extinguish  mines 
altogether,  the  better  for  the  local  population. 

A   Currency  Premium  of  £8.000,000  Last  Year 

The  production  of  the  Rand  last  year  was  7,925,000 
oz. ;  and  the  gold  actually  realized  105s.  9d.  per  fine 
ounce.  Thus,  the  currency  premium  obtained  amounted 
to  the  handsome  sum  of  £7,958,500,  the  whole  of  which 
was  profit.  This  enabled  the  mines,  together  with  the 
profit  applicable  to  gold  at  normal  price,  to  pay  divi- 
dends of  £7,143,000,  the  balance  being  absorbed  in  gov- 
ernment taxation,  which  is  a  distinctly  heavy  item; 
capital  expenditure,  loan  and  debenture  interest,  head 
office  charges,  and  so  forth. 

The  premium  of  20s.  per  oz.  represents  about  6s.  8d. 
per  ton  on  the  average,  inasmuch  as  the  mean  grade  is 
about  one-third  of  an  ounce.  Some  mines  go  as  poor  as 
5  dwt..  others  as  high  as  10  dwt.,  which  translates  into  a 
premium  of  4s.  and  8s.  per  ton  respectively.  The 
signficance  of  the  premium  is  shown  in  the  accompany- 
ing table.  In  some  cases  the  premium  was  as  great  as 
the  whole  profit.  In  extreme  cases — for  example,  Geld- 
enhuia  Deep  and  East  Rand  Proprietary  mines — the 
premium  was  many  times  as  great  as  the  profit. 

The  currency  premium  has  recently  waned,  and  it 
became  necessary  to  adjust  the  Rand  position  to  the 
altered  conditions  The  only  safe  basis  was  to  take 
gold  at  the  normal  price,  H.r>s.,  and  to  regard  any 
premium  as  a  bonus  or  windfall.  No  industry  could 
afford  to  continue  to  be  based  upon  an  elusive, 
ephemeral,  and  fluctuating  currency  premium.  For  the 
months  of  April  and  May.  the  price  of  the  metal  was 
assumed  by  the  Chamber  ol  Miih  ;it  92  .  :.  premium  of 
only  7s.  per  ounce.  The  Chamber  gave  notice  of  reduc- 
tion in  whlti  uch  as  ha     taken  place  in  mining 

l  ihroughnui  thli  bi  tleli 


and  other  industries  throughout  the  world,  but  this  was 
opposed  by  the  unions;  hence  the  long  and  disastrous 
strike  of  January  and  February.  There  was  no  scope 
for  reducing  native  wages,  and  store  prices  were  deter- 
mined by  world  prices. 

Rand's  "Life"  Twelve  or  Thirty-Five  Years? 

The  high  range  of  working  costs  of  25s.  8d.  per  ton 
seriously  reduced  the  amount  of  available  ore  existing 
on  the  Rand.  According  to  a  statement  presented  by 
the  Chamber  of  Mines  to  the  Mining  Industry  Board, 
appointed  by  the  South  African  Union  Government  to 
report  upon  various  questions  arising  out  of  the  strike, 
the  total  tonnage  which  could  be  profitably  mined  at 
that  high  figure  would  be  only  316,000,000  tons  of  the 
present  producing  mines.  As  the  Rand  crushes  about 
24,000,000  tons  a  year,  these  high  costs  would  mean 
that  the  productive  future  was  limited  to  little  more 
than  a  dozen  years.  But  a  reduction  to  the  pre-war 
standard  of  17s.  would  increase  the  available  quantity 
to  544,000,000  tons,  which  would  give  a  duration  of 
twenty-two  and  one-half  years  at  the  current  rate  of . 
production.  This  corresponds  closely  with  the  550.000,- 
000  tons  estimated  as  contained  in  the  then  producing 
mines,  according  to  evidence  submitted  by  the  Chamber 
of  Mines  to  the  Economic  Commission  in  1913.  Con- 
siderable tonnage  has  been  milled  in  the  interval,  but 
there  are  now  several  important  mines  (especially  Gov- 
ernment Areas,  Modder  Deep,  and  Springs  Mines)  in- 
cluded in  the  producing  category  which  were  not  crush- 
ing nine  years  ago.  Moreover,  the  earlier  estimate  was 
based  on  working  costs  at  18s.  6d.,  whereas  the  present 


PREMIUM    AND    PROFIT   AT    INIUVinr.VI.    RAND   MINES 

Profit 

Premium 

Per 

£ 

£ 

ton 

Aurora  Weal 

6.559 

33.600 

5   6 

Mrnkpan  Mints 
City  Deep 

..0  510.866 

295.185 

8    II 

711.516 

441.376 

8.  10 

<  'one.  Langln-'igtr.    ... 

172.480 

151.600 

6     1 

Cons.  Main  K-.-1 

129,838 

204.724 

7   2 

Crown  Mine 

672.0)0 

688.123 

6     4 

I  hirlmn  I)ppp 

31.605 

109.144 

6    10 

i:  It  I'M     . 

78.258 

420.497 

5    5 

F.-rreirn  Deep 

126,993 

121.279 

6    7 

Qeduld 

369.566 

196,650 

7    1 

Oeldenhuia 

2516 

161.666 

5    | 

( lovernment  Vr.ns 

1.762.400 

692.181 

8,7 

Knight  Central 

30.636 

83,659 

4     II 

l.iinxlanRt''  Estate 

149,75* 

151.129 

6    4 

Lulpaardevlei  Estate 

41, 

51.156 

4   6 

Meyer  A  Charlton 

293.400 

98,277 

12   1 

Modder  n 

1.012.729 

384.697 

10  7 

Modder  I  leap 

'116.824 

287.290 

II    2 

Modder  I  Sut 

140.977 

125,565 

8    1 

Ni'W  <  loch 

14.367 

45,626 

4   7 

\Y\v  Kli'iiii.mt'in 

65.025 

158,015 

5   7 

\. m  Moddarfonti  o 

1.517.830 

554.140 

»  „ 

\.  *\  Primrose 

18.504 

57.8)0 

4    * 

New  Unified 

24.207 

11,102 

4  n 

Nouns  Mines 

61.465 

170.910 

6    7 

Randfont*  in  ( Vntral 

245.319 

454.635 

6/2 

24.000 

97.810 

4  : 

Robbawn  1  leep 

179,799 

218.883 

6     1 

RoOOM r  |   1    i.it.'il  1 loaal 

14.309 

52,571 

4    11 

p 

124.907 

168.838 

4/11 

.    link 

90.925 

167.780 

4   9 

Bpruun 

197. 801 

215.746 

8   II 

\  ,,,  Ryu 

98,404 

114.164 

511 

\  >n  Kin  Dean 

922.918 

352.400 

11    -i 

\  illace  Pt^-p 

112.746 

195.614 

r,   J 

!  t  Son 

45.898 

112.400 

\5  i'wi\trp»ran<l 

91.054 

122.613 

5    6 

nrand  i »'  •  i- 

si.70n 

118.270 

.     Ill 

Wolhutat 

44.510 

94.825 

5/0 

i.ti  laolud <•!»  pi 

r\ .  during  the  ) ear,  ;»i 

i.l  taken  '■■ 

crrfiit 
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is  framed  on  17s.  per  ton.  Making  allowance  for  this, 
the  estimates  are  in  fairly  close  agreement.  There  are 
in  addition  approximately  300,000,000  tons  existing  in 
other  areas  rendered  available  with  costs  at  the  lower 
figure,  which  would  extend  the  period  to  about  thirty- 
five  years. 

The  foregoing  figures  refer  to  the  tonnage  of  rock 
in  situ  in  the  various  mining  properties  from  the  Far 
East  Rand  to  Randfontein.  An  analysis  of  the  ore  re- 
serve figures  of  about  forty  companies  shows  that  there 
are  coljectively  developed  80,250,000  tons.  Of  this,  prac- 
tically half,  or,  more  exactly,  36,250,000  tons,  is  esti- 
mated as  being  in  reserve  in  seven  mines  of  the  Far 
East  Rand.  The  only  mine  of  the  central  section  whose 
aggregate  is  comparable  with  that  of  the  big  mines  of 
the  Far  Eastern  section  is  the  Crown  Mines,  with 
8,500,000  tons,  but,  unfortunately,  its  value  is  only  just 
over  6  dwt.  per  ton,  in  contrast  with  the  8}  dwt.  of  the 
richer  mines  of  the  Benoni   (or  Eastern)   section. 

Eight  and  Ten  Million  Ton  Aggregates 

The  largest  aggregate  is  the  10,250,000  tons  of  the 
Government  Gold  Mining  Areas,  to  which  is  assigned  a 
value  of  8*  dwt.  over  a  stoping  width  of  77  in.  This 
mine  is  noted  for  the  great  channel  width  of  its  reef, 
which,  for  the  payable  development  last  year,  averaged 
no  less  than  57  in.  I  may  mention  incidentally  that  no 
less  than  1,625,500  tons  was  crushed  last  year  for 
665.819  oz.  of  gold,  or  8.57  dwt.  per  ton.  Out  of  a  profit 
of  £1,772,200,  the  government  took  no  less  than  £896,181 
as  its  share.  Next  in  strength  of  ore  reserve  comes  the 
New  Modder,  with  little  short  of  9,000,000  tons,  valued 
at  8.4  dwt.  over  66  in.  In  this  case,  however,  the  actual 
reef  is  much  thinner,  probably  not  more  than  9  or  10 
in.  throughout  the  mine,  but  very  rich. 

From  the  foregoing  huge  aggregates  it  is  a  big  drop 
to  the  4.375,000  tons,  averaging  91  dwt.,  at  Modder 
Deep,  the  3,500,000  tons  of  the  Geduld  Proprietary 
Mines,  the  3,250,000  tons  of  the  Van  Ryn  Deep,  averag- 
ing 8  and  9  dwt.  respectively,  and  the  3,000,000  of 
Springs  Mines,  averaging  near  the  higher  figure.  Mod- 
der B.  and  Brakpan.  each  with  some  2,500,000  tons  or 
more  in  reserve,  practically  complete  the  list  of  the  im- 
portant producing  mines  of  the  Far  Eastern  section. 
A  new  mine  lying  south  of  Government  Areas,  and 
known  as  the  New  State  Areas,  has,  however,  developed 
upward  of  500,000  tons  averaging  8  dwt.  over  67  in. 
An  all-sliming  plant  is  expected  to  be  in  operation  (ca- 
pacity 50,000  tons  monthly)  in  the  second  quarter  of 
next  year. 

Central  and  East  Rand  Reserves  of  Low  Value 

But  the  foregoing  represents  the  "cream"  section  of 
the  Rand  gold  field.  Very  different  is  the  case  of  the 
central  and  western  portions.  The  great  Randfontein 
Central  vies  with  some  of  the  eastern  mines  in  magni- 
tude of  tonnage;  it  has  well  over  4,000,000  available, 
but  the  value  is  but  a  trifle  over  6  dwt.,  and  that  over 
a  stoping  width  of  only  49  in.,  the  payable  "leader" 
being  a  thin  body  of  ore.  Then  we  have  great  mines 
just  outside  Johannesburg,  the  Robinson  and  Village 
Deeps,  each  with  a  couple  of  million  tons  developed,  but 
with  a  value  of  only  6  J  dwt.  With  reasonable  working 
costs,  say  about  20s.  a  ton,  they  have  a  couple  of  decades 
of  profitable  work  in  front  of  them,  but  at  a  range  ef 
27s.  6d.  to  30s.  the  position  is  almost  hopeless,  except 
in  the  event  of  a  high  currency  premium.  Or  take  the 
case  of  the  East   Rand  Proprietary   Mines,   which   has 


2,000,000  tons  in  sight,  valued  at  less  than  63  dwt.,  but 
which  until  the  strike  was  on  the  verge  of  closing  down, 
owing  to  unpayability  and  the  scattered  character  of  the 
ore  reserve.  The  trouble  is  that  a  third  of  the  Rand's 
developed  tonnage  has  a  value  of  6i  dwt.,  or  less, 
namely  27,000,000  tons  out  of  80,000,000.  This  repre- 
sents but  27s.  6d.  at  the  par  price  of  gold,  whereas  last 
year  working  costs  averaged  25s.  8d.  With  a  reduction 
to  22s.  6d.  or  20s.  per  ton,  with  the  mills  running  full 
time,  and  the  reduction  in  wages  to  pre-war  rates  as 
from  June  30,  the  position  is  once  again  re-established 
on  a  stable  foundation. 

The  ore  reserves  of  Rand  companies  may  be  classified 
as  under: 


Valu 

5  to  6  dwt. . 

6  to  6J  dwt. 
6 i  to  7  dwt. 

7  to  7!  dwt. 
75  to8dwt. 

8  to  83  dwt. 
8!  to  9  dwt. 

9  to  9S  d 

10  dwt.  a 


nd< 


6,766,813 
20,317,545 
8,807.194 

nil 
3,176,200 
22,686,700 
7,907,760 
10,465,300 
679,887 


Taking  the  mines  whose  reserves  are  over  8  dwt.,  all 
but  two  are  in  the  Far  Eastern  Rand  area.  These  two 
high-grade  mines  are  the  phenomenally  rich  and  success- 
ful Meyer  &  Charlton,  which  has  paid  over  £3,000,000 
in  dividends,  whose  comparatively  small  ore  reserve  has 
a  value  of  nearly  14  dwt.,  or  nearly  50  per  cent  better 
than  the  best  of  the  Modder  group  of  mines,  and  the 
City  Deep,  the  most  promising  of  Central  Rand  mines, 
which  has  2,500,000  tons  in  sight  averaging  rather 
under  9  dwt. 

The  following  table  gives  a  complete  list  of  ore  re- 
serves at  latest  date  and  the  corresponding  period  of  a 
year  previous : 

RAND  ORE  RESERVES 


Producing  Companies 

As  at  December 

,  1920 

As  at  Dee 

ember. 

Tons 

Dwt. 

In. 

Tons 

Dwt. 

32,050 

7  3 

42 

P  6,700 

6.9 

(nj     

80,570 

5  5 

42 

28,300 

5  9 

Brakpan 

2,526,517 

8.88 

70 

2,423,230 

8.6 

City  Deep .    . 

(613, 099. 200 

9.0 

66 

(6)2,428,300 

8.8 

Cons.  Langlaagte 

1,339.000 

6  2 

51 

1,371.000 

6.5 

Cons.  Main  Reef 

1.186,000 

7  6 

49 

1,176,500 

7.5 

Crown  Mines 

(6)8.131.700 

6.4 

62 

(6)8,511,200 

6   1 

Durban  Rood.  Deep    . 

(6)1,094,900 

6  6 

49 

(6)1,092,400 

6  5 

East  Rand  Prop. 

2,410,850 

6    1 

59 

1.946,650 

6  7 

Ferreira  Deep 

993.174 

7.8 

780,314 

7  7 

Geduld  Prop 

3.220,000 

8  0 

61 

3.545,000 

8   1 

Geldenhuis  Deep .  . 

1,467,100 

6    1 

53 

914,200 

6  7 

Govt.  Areas  (Modderi 

10.291,000 

8.2 

77 

10,232,000 

8.5 

Knights  Central 

150.700 

6.  1 

(6)147,800 

5.6 

Langlaagte  Estate. 
Luipaardsvlei  Es... . 

1.016,800 

6  4 

55 

950,000 

6  4 

645,000 

5.51 

701,850 

5   2 

Meyer  &  Charlton .... 

450,050 

14    1 

54 

395,887 

13.8 

Modder  B 

3.006,600 

8  6 

64 

(6)2,773,300 

9  6 

Modder  Deep 

4,100,000 

9   4 

77 

4,375,000 

9.3 

Modder  Ea.st 

1.61  1.700 

7  7 

57 

1.913,900 

7    1 

New  Goch    . 

48.717 

6   9 

46 

47,479 

6  7 

56.915 

5  0 

50 

(./)  15,958 

5.6 

New  Kleinfontein..    .  . 

(./i  1,623.500 

5  32 

58 

(0i  1,325,333 

5.18 

New  Modderfontein    . 

8,869.700 

8  4 

66 

8,884,600 

8.4 

New  Primrose    

26  500 

7  6 

54 

25,100 

8.3 

New  Unified    

83,000 

6.2 

46 

38,900 

6.2 

Nourse  Mines 

1,513,600 

6.8 

51 

1,589,030 

6.9 

Randfontein  Central. 

3.593.410 

6  2 

49 

4,142,100 

6  2 

Robinson 

1  15,200 

Rose  Deep 

3,060,000 

5.) 

2.564,430 

5.2 

Robinson  Deep. . . . 

1,597.000 

6  97 

65 

1.936.000 

6  7 

Roodepoort  United 

249,108 

5  8 

41 

82,772 

(1)141,844 

6.0 
5   5 

Simmer  &  Jack.. . 

1,230.000 

553 

78 

1,081.000 

5  7 

Springs  Mines 

2,726,178 

8.76 

63} 

3,056,231 

8  9 

Sub  Nigel, . 

359  000 

10  4 

44  2 

l<)284,000 

10  0 

Partial 

36.000 

9  8 

Van  Ryn 

1,147,170 

5   6 

52   ' 

864.583 

6    1 

Van  Ryn  Deep 

(   13.260.000 

9   7 

72 

3.317.000 

9.2 

2.381.200 

6    1 

2.087.700 

6.3 

West  Rand  Cons. . . 

1.205.199 

6  5 

49" 

1.169,695 

6   7 

Witwatersrand 

i   1774.500 

6   0 

63 

547,300 

5.8 

Witwatersrand  Deep . . 

1.018.390 

6   3 

1.067,440 

6.6 

Wolhuter 

661,904 

5  7 

62 

(6)399.100 

5   6 

Non-crushing  companii 

Cinderella  Cons 

I    11.024,800 

7  0 

(.)  1,024.800 

7  0 

Suspense 

436.000 

436.000 

New  State  Areas..    . 

482.000 

7.9 

67 

en  Or  latest  date  in  respective  years,  Cons.  Main  Reef.  Luipaardsvlei,  New 
Modder,  Modder  East,  X,  .urse,  Sub  Nigel,  Simmer  &  Jack,  and  Van  Ryn  Estate, 
June  30th. 

(6)  Includes  shaft  and  boundary  pillars,  (c)  Mining  tons.  (c0  Total  tonnage 
with  gold  at  98s.  per  nz.  i.  Mr.  Peimv's  report  (/)  Extra  tonnage  with  sold 
at  95s.      (o)  On   1914  basis. 
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Prospecting  for  Oil  in  Australia 
and  Papua 

Special  Correspondence 

A  second  sample  taken  from  the  Roma  oil  bore, 
Queensland,  Australia,  at  a  depth  of  2,815  ft.,  has  been 
proved  by  analysis  to  contain  no  petrol,  but  is  neverthe- 
less considered  by  the  Minister  for  Mines  to  be  "satis- 
factory." The  constituents  of  the  sample  included  13.1 
per  cent  of  bitumen,  13.5  per  cent  of  this  being  petrolene 
and  0.6  per  cent  asphaltene.  Besides  the  bitumen,  the 
specimen  contained  41.5  per  cent  of  water,  20.3  per  cent 
of  organic  matter  other  than  bitumen,  and  25.1  per 
cent  of  ash.  Calculated  on  the  dry  sample,  the  bitumen 
is  equivalent  to  24.4  per  cent,  the  petrolene  95.4  per 
cent,  and  the  asphaltene  4.6  per  cent.  The  residue,  after 
the  removal  of  the  bitumen,  gave  oil  when  heated  to 
redness,  and  the  fumes  had  the  smell  characteristic  of 
shale. 

It  has  been  decided  to  open  up  the  well,  by  means  of 
explosives,  at  the  point  from  which  this  sample  was 
taken,  to  shut  off  the  water  with  cement,  and  explore 
the  surrounding  strata  with  a  view  to  ascertaining 
whether  oil  in  commercial  quantity  is  present.  The 
bore  from  which  the  oily  mud  recently  found  has  been 
taken  at  2,815  ft.  is  a  hole  deflected  from  the  original 
well  at  2,400  ft.,  in  an  endeavor  to  bore  past  broken 
tools  obstructing  that  well  lower  down.  The  sinking 
of  the  deviated  hole  the  400  ft.  now  achieved  has  been 
such  a  difficult  and  tedious  process  that  it  is  doubtful 
whether  it  will  be  resumed,  even  if  the  present  explora- 
tory work  at  2,815  ft.  proves  unsuccessful.  The  petro- 
liferous gas  zone  reached  in  the  original  bore  when  the 
bit  became  jammed  and  the  stem  broke  was  at  3,705 
feet. 

Attempts  made  two  months  ago  to  form  a  company 
to  prospect  for  oil  at  a  place  called  The  Narrows,  near 
Gladstone,  on  the  coast  of  central  Queensland,  appear 
to  have  failed,  as  they  were  expected  to,  but  it  is  now 
stated  that  fresh  steps  are  being  taken  to  carry  put 
boring  in  this  locality.  As  far  as  petroleum  prospects 
are  concerned,  there  was  really  no  trustworthy  geologi- 
cal data,  and  the  proposed  organization  of  a  prospecting 
company  was  considered  a  gamble.  The  only  indica- 
tion in  favor  of  prospecting  is  that  oil  shales  have  been 
found  in  the  vicinity. 

A  report  which  the  Prime  Minister  considers  en- 
couraging has  been  received  from  A.  Gillespie,  the  Pap- 
uan oil  fields  superintendent  of  the  Anglo-Persian  Oil 
Co.,  Ltd.  In  two  placet  examined  in  this  country  oil 
indications  had  been  found,  but  in  one  early  investiga- 
tions did  not  disclose  a  structure  favorable  to  the  re- 
tention or  conservation  of  oil  in  commercial  quantities, 
and  in  the  other,  where  Btrong  petroleum  conditions  had 
been  found  t»  exist,  the  strata  were  con  iderably  faulted, 
and  no  recommendation  to  drill  was  made.  In  the  carry« 
fng  out  of  prospecting  in  other  recommended 
however,  drilling  in  a  bore  at  Popo  had  reached  a  depth 
of    1,380   ft.   early   in   July,   when    it   was    report. 


wireless  that  at  that  depth  the  bore  was  in  sandy  shale 
and  was  making  gas,  and  that  the  quantity  would  be 
tested  when  something  harder  was  reached  on  which 
to  set  the  casing  pipe.  This  report  the  Prime  Minister, 
speaking,  it  is  to  be  presumed,  on  the  advice  of  experts, 
considers  distinctly  hopeful  and  the  most  encouraging 
sign  of  oil-bearing  country  yet  received  from  Papua. 


Barbers  Hill,  Texas,  Has  New  Gusher 

Special  Correspondence 

Drilling  throughout  north  and  central  Texas  is  not 
as  extensive  as  usual,  judging  by  the  few  good  com- 
pletions made  lately.  Richland,  the  north  extension  of 
the  Mexia  and  Currie  region,  and  Young  County  are 
the  two  most  active  areas.  In  Young  County,  the  Ty 
rell  Oil  Co.  recently  completed  a  200-bbl.  well  in  the 
bed  of  the  Brazos  River.  This  and  other  discoveries 
have  stimulated  drilling  in  the  county. 

In  Wichita  County  the  completion  of  a  150-bbl. 
pumper  at  1,260  ft.,  and  several  smaller  producers  at 
780  ft.,  on  the  Parker  ranch,  has  caused  a  leasing  boom, 
and  land  is  selling  for  $1,000  per  acre. 

A  gas  field  of  considerable  size  is  being  developed  in 
the  western  limits  of  Eastland,  where  four  wells  have 
a  combined  production  of  30,000,000  cu.ft.  of  gas 
from  3,200  ft.  Another  gas  field  has  been  opened 
by  the  Texas  Co.  in  Montague  County.  Two  wells  at 
shallow  depth,  about  nine  miles  north  of  Nocona,  have 
a  combined  output  of  20,000,000  cu.ft.  This  gas  will  be 
used  for  fuel  in  deeper  drilling  for  oil,  which  is  ex- 
pected at  about  2,000  ft. 

The  outstanding  feature  of  recent  developments  in  the 
Gulf  Coastal  area  was  the  completion  of  a  2  400-bbl. 
gusher  at  Barbers  Hill  by  the  Bennett-Hardman-Pugh 
interests.  This  is  the  No.  2  Japhet  well,  on  the  south- 
west flank  of  the  dome,  and  is  3,221  ft.  deep.  Barber? 
Hill  was  proved  to  be  a  salt  dome  years  ago,  but  only  a 
small  production  of  oil  has  been  made  to  date.  This 
well  will  stimulate  drilling  in  general  and  force  off- 
setting, and  renew  interest  in  this  field. 


Government  to  Ask  Bids  on  Oil  Now  Sold 
to  Shipping  Board 

The  Department  of  the  Interior  has  decided  to  call 
for  bids  in  the  near  future  for  the  royalty  oil  accruing 
to  the  government  in  the  Salt  Creek  and  Cat  Creek 
fields,  in  Wyoming  and  Montana  respectively.  This  oil 
heretofore  has  been  sold  to  the  Shipping  Board,  but 
on  the  expiration  of  the  pr?sent  contract  competitive 
hids  will  be  sought. 

At  present  the  royalty  oil  in  the  Salt  Creek  field 
amounts  to  8,200  hbl.  per  day.  In  the  Cat  Creek  field 
it  is  averaging  500  bbl.  per  day.  As  these  are  high- 
1'iaoV,  paraffhvbaae  oils,  and  as  it  is  believed  that  the 
production  in  each  of  these  fields  will  increase,  and 
because  the  contracts  are  to  be  for  five-  and  ten-year 
p.nods.  the  amount  of  oil  involved  is  large. 
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Counterbalancing  a  Smal)  Hoist 
at  the  Hibernia  Mine 

By  Felix  Edgar  Wormser 

MANY  MINES  in  the  western  United  States  use 
unbalanced  hoisting  of  ore  and  waste.  This 
practice  is  often  the  outgrowth  of  the  original 
development  of  the  mines,  in  which  the  governing 
primary  consideration  is  to  sink  shafts  quickly  and 
cheaply  to  ascertain  the  extent  of  the  deposits.  Later, 
when  operations  have  increased  in  scope,  shaft  and 
hoisting  equipment  are  ofien  left  unaltered.  Unbal- 
anced hoisting  is  inefficient  and  costly  in  the  use  of 
power,  and  decreases  the  output  of  a  mine. 

To  overcome  the  objections  to  unbalanced  hoisting, 
the  Davis-Daly  Copper  Co.,  of  Butte,  Mont.,  remodeled 
the  hoisting  plant  of  its  Hibernia  mine — a  silver  mine 
on  the  western  outskirts  of  Butte — and  installed  a 
counterbalance.  This  work  was  done  under  the  direc- 
tion of  James  L.  Bruce,  general  manager,  and  S.  A. 
Worcester,  plant  engineer  of  the  company,  to  both  of 
whom  I  am  indebted  for  details. 

Hoisting  at  the  Hibernia  mine  was  done  through  a 
two-compartment  shaft  by  means  of  an  Ottumwa  hoist 
working  unbalanced  in  one  of  the  compartments.  A 
double-deck  cage  hoisted  and  lowered  mine  cars  weigh- 
ing 1,100  lb.  each.  The  depth  of  the  Hibernia  shaft  is 


758  ft.  and  the  height  of  its  headframe  45  ft.  from  axis 
of  sheaves  to  the  collar  of  the  shaft. 

To  take  maximum  advantage  of  the  provisions  of  the 
Pittman  Act,  with  its  dollar-silver  provision,  it  was 
necessary  to  work  the  mine  to  capacity.  A  greater 
output,  however,  was  definitely  limited  by  the  design 
of  the  hoisting  equipment.  Plans  were  made  to  provide 
a  counterbalance  and  to  speed  up  the  hoist.  They  in- 
cluded altering  the  hoist  engine  and  utilizing  the  space 
of  the  manway  and  ventilating  compartment  to  build  a 
narrow  compartment  for  the  counterweight. 

The  Ottumwa  hoist  consisted  originally  of  a  drum  48 
in.  in  diameter  with  a  36-in.  face  and  an  outside  flange 
6  in.  deep;  pitch  diameter  of  drum  gear,  fi5|  in.;  pitch 
diameter  of  countershaft  pinion,  121  in.  The  hoist  is 
what  is  known  as  a  second-reduction,  single-drum, 
electric  hoist,  with  post  brakes  and  friction  clutch,  a 
type  commonly  used  in  many  mines.  The  motor  driving 
the  hoist  is  a  three-phase,  440-v.  690-r.p.m.,  112-hp. 
machine.     A  i-in.  steel  rope  is  used  for  hoisting. 

The  main  hoisting  level  is  the  600,  and  conditions 
governing  the  redesigning  of  the  hoist  follow: 

Pounds 

Weight  of  rope,  600  ft.  <a>  1.2  lb.  per  ft 720 

Weight  of   cage    2.000 

Weight  of  cars    (two)    2.200 

Weight  of  ore   2  800 

Total   starting   dead   weight 7,720 

Friction  at  10  per  cent 772 

Total  starting  weight  and  peak  load 8.492 


The  Hibernia  mine,  looking  east.     Big  Butte,  after  ivhidh  the  city  was  named,  is  in  the  background. 


726 


Engineering  and  Mining  Journal-Press 


Vol.  114,  No.  17 


To  counterbalance  the  weight  of  cage  plus  the  weight 
of  two  cars  and  one-half  the  weight  of  ore,  a  counter- 
weight was  built  of  steel  and  concrete  to  weigh  5.600 
lb.  Its  design  is  shown  in  Fig.  1,  and  when  first  placed 
in  operation  it  was  found  to  contain  an  insufficient 
amount  of  heavy  reinforcing,  so  that  it  was  lighter 
than  had  been  calculated.  But  even  with  this  partial 
counterbalancing,  it  was  found  that  i'7  hp.  was  re- 
quired for  lowering  and  125  hp.  for  hoisting  a  full 
load,  after  making  important  modifications  of  the 
hoisting  engine  construction.  An  addition  has  been 
made  to  the  counterbalance  weight,  which  has  prac- 
tically equalized  the  load  at  102  hp.  oil.  both  up  and 
down  trips,  which  is  well  within  the  rating  of  112  hp. 
given  the  motor. 

A  balanced  hoist  permits  of  an  increase  in  the  size 
of  drum  used  and  a  consequent  greater  speed  of  hoist- 
ing. In  changing  over  from  unbalanced  'o  balanced 
hoisting  at  the  Hibernia  mine  the  drum  was  increased 
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Fin.  I— Sketch  of  counterweight 

6  in.  in  diameter  and  a  specially  designed  flange  was 
built  to  divide  the  drum  face  into  two  parts.  Details 
of  the  flange  are  shown  in  Fig.  2.  and  the  method  of 
attaching  it  U<  the  drum  is  shown  in  Fip.  :?.  The 
flange  was  riveted  to  the  drum,  and  i  shell  of  in. 
hoiler  plate  placed  fllDUnd  tbi  !..■•  of  the  drum  on 
tble  steel  trip-4  t<>  Increase  the  drum  diameter  •">  in. 
These  'han^e^  are  Indicated  b>  Fig.  3,  showing 
t.on  of  the  drum.  On  the  cage  side  of  the  drum  the 
rope  winds  directly  on  the  ' -in.  shell,  whereas  on  the 
rotu  •■  !•■  the  drum  surface  itself  is  used.   In 


Fig.  J — Sketch  of  extra  flangt 

enlarging  the  drum  diameter  wood  was  tried  at  first, 
but  its  use  was  abandoned. 

A  sheave  6  in.  smaller  in  diameter  than  the  one 
used  on  the  cage  side  was  used  for  the  weight,  and 
this  has  given  no  trouble  woith  mentioning.  The  rope 
windings  were  inclined  to  spread  apart  a  little  when 
first  put  on,  but  after  they  had  run  a  ?hort  time  this 
tendency  disappeared. 

The  saving  in  power  gained  by  using  a  counterbal- 
ance enabled  a  larger  pinion  to  be  used  on  the  motor. 
The  original  installation  was  provided  with  a  ten-tooth 
pinion,  which  was  replaced  by  a  twenty -five-tooth  and 
finally  a  twenty-eight-tooth  pinion. 

All  these  changes  have  naturally  altered  the  oper- 
ating speed  of  the  hoist  and  the  capacity  of  the  mine. 
The  rope  speed  called  for  originally  was  400  ft.  per 
minute.  Increasing  the  drum  diameter  and  the  size 
of  the  motor  pinion  brought  the  speed  up  to  about  700 
ft.  per  minute.  The  up  and  down  trips  (758  ft.  each) 
are  now  made  in  slightly  over  sixty-three  seconds,  so 
that  with  the  small  hoisting  equipment  '2,005  tons  of 
ore  has  been  hoisted  in  seven  days  of  three  shifts  each 
without  straining  equipment,  including,  also,  hoisting 
of  men  and  timbers  and  other  mine  supplies,  a  splendid 
record  for  a  mine  the  size  of  the  Hibernia. 

Fig.  4  shows  the  changes  that  were  made  in  the  con- 
struction of  the  shaft  to  provide  room  for  the  counter- 
weight. The  6x6-in.  croaspiece  shown  in  Fig.  4  and 
to  which  one  of  the  counterweight  guides  is  attached 
is  spiked  on  top  of  the  lOxlO-in.  shaft   members,  and 


Sketch  showing  method  of  enlarging 
ilrum  diem 
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Fig.   h — Plan  of  shaft,  showing  arrangement 
of  compartments 

the  3x3-in.  guides  are  lag-screwed  to  the  sides.  The 
ventilating  compartment  is  reduced  in  width  by  14  in. 
and  a  1-in.  board  partition  constructed  to  separate  it 
from  the  counterweight  compartment.  This  has  given 
room  for  the  necessary  pipe  and  for  the  wiring  com- 
partment. 

The  change  from  unbalanced  to  balanced  hoisting  has 
been  entirely  successful  and  gave  no  trouble  from  the 
start.  A  similar  arrangement  was  made  about  twelve 
years  ago  at  the  Findley  mine,  in  Colorado,  by  Mr. 
Worcester,  which  proved  to  be  a  profitable  guide  in 
making  alterations  at  the  Hibernia  hoist. 


A  Leather  Cover  for  Tapes 

By  Roy  H.  Poston 

Some  reels  on  which  long  wire  tapes  are  wound 
have  no  provision  for  fastening  the  loose  end  of  the 
tape  while  not  in  use  and  as  a  consequence  cause  a 
great  deal  of  annoyance  and  an  occasional  break  of 
the  tape.  An  effective  method  for  preventing  this  con- 
dition is  illustrated — consisting  of  a  leather  strap  that 
will  just  fit  into  the  reel  sides  and  then  buckle  over  the 
tape  snugly.  This  holds  the  tape  firmly  in  position 
and  in  addition  serves  as  adequate  protection  against 
injury. 


Lowering  a  Mule  Down  a  Narrow  Shaft 

To  lower  a  mule  down  a  narrow  shaft,  the  mule  is 
first  blindfolded  and  after  being  backed  up  to  the  box- 
like cage  shown  in  the  background  of  the  photograph, 
is  literally  "stood  up"  on  his  haunches  therein,  and  the 
doors  are  then  securely  closed  to  hold  him  in  this  posi- 
tion. This  method  is  necessary  at  a  certain  south- 
eastern Missouri  mine,  as  the  cageway  is  less  than  five 
feet  square.  Upon  reaching  the  bottom  of  the  shaft 
it  is  only  necessary  to  open  the  doors  and  then  stand 
in  the  clear. 


Ready  to  start  underground 

Since  the  box  cage  provides  rather  close  quarters  for 
the  mule,  a  man  rides  on  top  of  the  cage  and  holds  the 
mule's  head  in  an  upright  position  by  means  of  a  halter 
while  the  cage  is  being  lowered. 


Leather  strap 

Tape  secured  by  buckled  leather  cover 


Building  a  Tailing  Dam  With 
a  Mechanical  Classifier 

By  A.  W.  Allen 

The  construction  and  maintenance  of  level  of  the  walls 
of  a  tailing  dam  usually  require  much  attention  and 
manual  labor  of  an  unattractive  kind.  The  hand  shovel- 
ing of  wet  material  deposited  near  the  walls  is  tiresome, 
particularly  when  it  is  composed  largely  of  sticky 
slime. 

At  the  plant  of  the  Randsburg  Silver  Mines,  Inc., 
at  Randsburg,  Calif.,  the  tailing  is  conveyed  by  pipe 
to  the  dam,  where  it  is  separated  into  sand  and  slime 
by  a  Dorr  classifier.  The  classifier  and  motor  to  drive 
it  comprise  a  self-contained  unit,  which  is  perched  on 
the  edge  of  the  dam.  The  fine  sand  discharged  by  the 
rakes  of  the  dassifier  forms  a  wall,  the  slime  flowing 
to  the  inclosure.  As  the  building  of  the  dam  progresses, 
the  classifier-motor  unit  is  moved  forward. 

The  innovation  indicates  the  application  of  ore-dress- 
ing principles  and  equipment  to  construction  work,  and 
the  further  utilization  of  the  fundamental  idea  may 
well  be  forecast.  A  feature  of  the  result  is  that  the 
tailing  is  deposited  according  to  physical  characteristics, 
thus  simplifying  the  problem  of  future  re-treatment  in 
those  instances  where  such  is  practicable ;  for  classifica- 
tion usually  results  in  a  rough  grading  according  to 
metal  content.  In  a  dump  formed  in  the  customary 
manner  the  finest  slime  usually  occurs  in  seams  and 
pockets,  or  irregularly  distributed  throughout  the  mass. 
Further,  the  ".ettling  capacity  for  flocculent  slime  of  the 
area  available  is  reduced  in  proportion  to  the  amount 
of  sand  that  settles  immediately  and  occupies  space 
near  the  point  of  discharge  of  the  tailing  launder  or 
pipe. 
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New  Books 


El  Oro  and  Tlalpujahua 
Estudio   Geologico-Minero    de    los    Dis- 
tritos  de  El  Oro  y  Tlalpujahua.    By 

Teodoro    Flores,    Instituto    Geologico 
de  Mexico.    Boletin  num.  37.    Mexico. 

The  valuable  little  monograph  records 
the  work  of  the  author  over  a  period 
of  years,  beginning  with  the  epoch  of 
political  upheaval  in  Mexico.  With  the 
various  drawbacks  which  the  author 
acknowledges  in  his  preface,  his  study 
will  very  likely  remain  the  most  com- 
plete which  we  shall  ever  have  of  the 
El  Oro-Tlalpujahua  districts,  the  chief 
gold-bearing  district  in  Mexico,  in 
which  lie  the  famous  mines  of  El  Oro, 
Esperanza,  Mexico  Mines  of  El  Oro, 
and  Dos  Estrellas.  There  is  a  geological 
map  in  colors  of  the  two  districts,  and 
various  very  valuable  sections  and  pro- 
jections of  the  veins  and  mine  workings, 
as  well  as  some  interesting  photographs. 

The-  Tlalpujahua  district  has  been 
worked  since  shortly  after  the  Con- 
quest (1521);  but  El  Oro  was  not 
worked  till  1787.  Around  1743  Don 
Jose  de  Laborde  (de  la  Borda),  a 
Frenchman,  worked  a  famous  bonanza 
which  yielded  gold  and  silver  ore  to 
the  amount  of  33,000,000  pesos.  At  a 
relatively  recent  epoch  (1899-1900), 
another  Frenchman,  Fournier  by  name, 
cut  two  rich  veins  in  the  Dos  Estrellas 
mine,  of  which  the  most  productive 
was  the  Veta  Verde  (the  Green  Vein). 
At  El  Oro  three  companies,  El  Oro 
Mining  &  Ry.  Co.,  Esperanza  Mining 
Co.,  and  the  Mexico  Mines  of  El  Oro, 
cover  all  of  the  principal  veins.  The 
San  Rafael  vein  is  the  most  important 
In  the  El  Oro  district,  traversing  all 
the  properties  above  mentioned. 

The  districts  are  nearly  3,000  meters 
abovp  the  sea,  and  the  climate  is  cool. 

Thick  folded  shales  of  presumably 
pre-Cretaceous  age  are  cut  and  over- 
lain by  igneous  rocks.  Dioritic,  dia- 
basic,  and  syenitic  intrusions  in  small 
quantity  occur  near  Tlalpujahua.  Rocks 
of  volcanic  type  belong  to  at  least  two 
periods,  pre-mineral  and  post-mineral. 
The  intrusive  andesites  do  not  appear 
at  the  surface.  Surface  volcanic*  in- 
clude andesites  and  basalts. 

fissure  veins,   which   are   later  than   the 
intrusive  igneous  rocks  and  older  than 
the    surface    volcanics. 
faults  cuts   the   veins.     The   author  as- 
signs   the    intrusive    andesitei     •"    the 
Miocene,   the   surface   flows   of 
to  the  Pliocene.    The  veins  weri 
directly   after    the    andesi'e    int 
and    are    considered    by    the   author    to 
have    filled    pre-existing   cavitii  Th 

veins  attain  a  width  of  as  much  :• 
meters  (p.  11  >  (The  i  eviewer, 
familiar  with  the  district,  doe 
not  ronCUT  in  this  explanation  of  pre 
existing  cavities.  The  theory  of  the 
existence  of  extensive  open  fissures,  up 


to  seventy  meters  in  width,  in  shale, 
is  not  one  that  an  experienced  miner 
would  support.)  The  outcrops  of  these 
veins  were  buried  under  the  later  vol- 
canics. The  author  explains  the  forma- 
tion of  the  cavities  into  which  he 
believes  the  veins  were  infilled,  by 
differential  movement  along  a  wavy 
fault  plane,  in  the  familiar  theoretical 
manner  that  has  been  imagined  by 
many  geologists.  The  veins  have  an 
average  strike  of  N.  25  W.,  with  a 
southwest  dip  at  El  Oro  and  in  the 
Dos  Estrellas  mine,  and  a  northeast  dip 
in  the  Tlalpujahua  veins,  constituting, 
accordingly,   a  conjugated   system. 

The  veins  are  separable,  according 
to  the  author,  into  two  groups;  essen- 
tially auriferous  veins,  very  wide,  with 
predominant  quartz  gangue,  and  essen- 
tially argentiferous  veins,  relatively 
narrow,  and  with  a  predominant  cal- 
cite  gangue.  The  vein  filling  is  com- 
pact, or  banded,  or  orbicular  and 
concentric,  often  of  breccia  form. 
Primary  minerals  are  auriferous  pyrite, 
stephanite  and  pyrargyrite;  some 
blende,  galena,  and  chalcopyrite.  There 
is  no  barite  nor  fluorite  in  the  gangues. 
Small  rich  veins  appear  parallel  to  the 
large  veins,  and  are  believed  to  be  due 
to  a  reopening  of  the  fissures  (p.  75); 
their  filling  is  often  of  a  nature  dis- 
tinct from  the  main  veins.  The  period 
of  vein  formation  is  stated  as  probably 
at  the  end  of  the  Miocene;  the  pre- 
dominantly auriferous  veins  are  thought 
to  be  older  than  the  argentiferous  veins. 
The  absence  of  fluorite,  or  other  min- 
erals containing  fluorine,  chlorine,  or 
boron,  shows  that  these  "mineralizers" 
played  no  part  in  the  formation  of  the 
veins.  J.  E.  SPURR. 


Concentrating  Table— No.  1,417,681. 
G.  A.  Overstrom,  Pasadena,  Calif.  This 
patent  covers  the  table  with  an  un- 
balanced wheel  for  a  head  motion,  which 
has  become  quite  generally  known  in 
the  West  under  the  name  of  the  Over- 
strom Universal  table. 

Flotation  Ma- 
chine—No. 1,417,- 
895.  A.  W.  Fah- 
renwald,  Moscow, 
Idaho.  An  exper- 
imental flotation 
machine  with  spin- 
dle extending 
above  the  cell,  the 
belt  being  driven 
by  a  small  motor. 
Variable  speed  is 
secured  by  the  use 
of  different  pulleys. 

Ore  Leaching— No.  1,417,947.  Wal- 
ter Schopper,  Frankfort-on-the-Main, 
Germany,  assignor  to  Metallbank  und 
Metallurgische  Gesellschaft,  Aktienge- 
sellschaft,  Frankfort-on-the-Main,  Ger- 
many. A  process  and  apparatus  for 
counter-current  leaching  of  ore. 

Concentrator — No.  1,421,984.  Frank 
Ondra,  Johannesburg,  Transvaal,  South 
Africa,  assignor  to  Concentrators,  Ltd., 
Johannesburg.  Ground  ore  falling  from 
a    belt    is    caught    by    a    high-pressure 


Converter  Flue— No.  1,417,538.  A.  G. 
McGregor,  Warren,  Ariz.  A  method  of 
making  a  close  contact  between  a  hori- 
zontal copper  converter  and  its  flue, 
designed  to  prevent  the  admission  of 
external  air,  which  dilutes  the  gas  for 
acid  making.    The  design  is  indicated  in 


the  accompanying  illustration.  Another 
the  same  purpose  is  cov- 
ered m  patent  No.  1,417,688,  issued  to 
Charles  Van  Amburgh,  Tacoma,  Wash., 
merican  Smelting  &  Re- 
fining '  " 


stream  of  water  and  carried  up  an  in- 
cline, the  mineral  and  gangue  particles 
then  falling  through  openings  arranged 
at  intervals,  the  particles  being  dis- 
tributed into  various  receptacles,  each 
receptacle  having  particles  of  the  same 
weight  but  differing  as  to  size.  The 
mineral  particles,  of  course,  are  the 
smaller.  By  means  of  sizing,  the  min- 
eral is  then  separated  from  the  gangue. 

Lead  Refining — No.  1,418,148.  Henry 
Harris,  London,  England.  Method  of 
charging  molten  reagents  into  lead- 
pots. 

Chloridization — Canadian  patent  No 
219,168.  J.  J.  Collins,  Southpdrt,  Lan- 
caster, England.  Powdered  sine,  lend, 
and  sulphide  ores  are  introduced  into  a 
Solution  of  the  lower  chloride  of  a  metal 
which  forms  both  a  loWOT  and  a  higher 
chloride  and  then  chlorine  gas  is  intro- 
IltO  the  Solution,  whereby  lead 
chloride  is  formed  while  the  zinc  sul- 
phide remains  substantially  unattacked. 
The  solution  la  then  drawn  off  from  the 
undissolved  material  and  precipitates, 
the   solid    residuum    treated    with   a   hoi 

saturated  solution  of  sodium  chloride  to 

the    lead    chloride,   leaving   zinc 
Sulphide    and    sulphur,    and    finally    the 
is  treated  to  reclaim  any  silver 
contained  therein. 
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American  Mining  Congress  Meets  at  Cleveland 

Sidney  J.  Jennings  Elected  President — Conferences  on  Mine 
Taxation  and  Standardization  Receive  Most  Attention — Many 
Resolutions  Passed — Next  Convention  To  Be  Held  at  Milwaukee 


IN  CONTRAST  with  the  meetings 
held  by  the  American  Mining  Con- 
gress in  Chicago,  Denver,  and  St. 
Louis  during  the  last  three  years,  the 
"twenty-fifth  annual  and  anniversary" 
convention  which  the  organization  held 
at  Cleveland  during  the  week  of  Oct.  7 
was  an  unusually  quiet  affair.  The  con- 
troversial questions  debated  in  previous 
years  had  been  settled  or  were  no 
longer  of  moment.  Minerals  Separa- 
tion's compromise  had  wiped  flotation 
litigation  off  the  slate  earlier  in  ths 
year.  War  minerals  relief  legislation 
had  been  liberalized,  and  tariff  wishes 
largely  gratified,  both  of  these  with  the 
aid  of  the  organization.  The  Gold 
Bonus  bill,  already  moribund  last  year, 
was  long  since  dead.  In  fact,  there  was 
no  old  issue  left  to  fight  about,  unless 
it  were  taxation,  that  perennial  source 
of  discontent,  and  unwonted  calm  pre- 
vailed. The  delegates  were  therefore 
able  to  consider  in  all  serenity  the  two 
main  and  highly  important  topics  on 
the  program — namely,  standardization 
and  mine  taxation. 

New  issues,  not  yet  well  crystallized, 
were  broueht  forward.  One  of  these 
dealt  with  the  matter  of  remedying  the 
serious  labor  shortage  hampering  ore 
and  metal  producers  all  over  the  coun- 
try. Another  was  the  question  of  how 
the  silver  market  might  be  stabilized 
when  purchases  of  the  metal  under  the 
Pittman  Act  had  been  completed.  Reso- 
lutions covering  these  subjects  were 
passed  by  the  convention  and  are 
printed  on  page  732. 

Some  speculation  was  heard  as  to 
what  effect  the  recent  organization  of  a 
Western  Division  of  the  Congress,  with 
headquarters  in  Salt  Lake  City,  and  the 
still  more  recent  steps  taken  to  or- 
gan'ze  a  Southern  Division,  would  have 
on  future  conventions  of  the  national 
bodv.  especially  if  each  division  were 
to  hold  its  own  conferences  on  matters 
affecting  its  members.  Much  interest 
was  shown  in  the  Manufacturers'  Divi- 
sion, organized  during  the  year,  with 
the  twofold  purpose  of  making  it 
easier  to  finance  the  annual  machinery 
exhibit  and  of  increasing  the  manufac- 
turers' interest  in  the  affairs  of  the 
congress. 

Cleveland  may  seem  rather  too  far 
east  for  a  convention  which  is  expected 
to  interest  western  metal-mining  men, 
though  admirably  situated  for  a  gather- 
ing   of    coal    producers.      Despite    this 


fact  the  western  states  were  fairly  rep- 
resented, though  coal  men  and  machin- 
ery exhibitors  were  in  the  majority 
among  those  who  registered.  The  ex- 
position of  mine  equipment  was  ad- 
mirably housed  in  the  magnificent  new 
Public    Auditorium,    where,    also,    most 


Sidney  J.  Jennings,  newly  elected 

president  of  the  American 

Mining  Congress 

of  the  sessions  of  the  convention  were 
held.  Convention  headquarters  were 
close   by,   in   the  Hollenden  Hotel. 

The  program  this  year  was  for- 
tunately little  crowded,  as  in  other 
years,  by  conflicting  sessions,  so  that 
most  delegates  found  it  possible  to  be 
present  when  the  subjects  that  inter- 
ested them  were  discussed.  In  addi- 
tion to  the  conferences  on  taxation  and 
standardization,  there  was  one  session 
on  oil  shale,  at  which  Victor  C.  Alderson 
presided.  Coal  topics  were  considered 
at  one  of  the  general  sessions,  and  the 
subject  of  industrial  relations  at  an- 
other. Papers  and  addresses  of  general 
or  popular  interest  characterized  these 
sessions.  Among  the  speakers  were 
Carmi  A.  Thompson,  of  the  Tod- 
Stambaugh  Company,  who  talked  on 
"Some  Requirements   of  the  Iron  Ore 


Industry";  H.  W.  Seaman,  of  the  Trojan 
Mining  Co.,  of  South  Dakota,  whose 
topic  was  "Gold  Mining  and  Its  Prob- 
lems"; and  W.  A.  Willis,  of  the  Copper 
and  Brass  Research  Association,  who 
spoke  on  "Increasing  the  Uses  of  Cop- 
per." 

W.  J.  Loring,  president  of  the  Mining 
Congress  during  the  last  two  years,  was 
absent,  having  recently  been  made  a 
member  of  a  board  appointed  to  investi- 
gate the  Argonaut  disaster  in  Cali- 
fornia. At  the  annual  election,  Sidney 
J.  Jennings,  vice-president  of  the 
United  States  Smelting,  Refining  & 
Mining  Co.,  was  elected  to  succeed  Mr. 
Loring.  D.  D.  Wentz,  H.  W.  Seaman, 
and  E.  L.  Doheny  were  selected  as  first 
vice-president,  second  vice-president  and 
third  vice-president,  respectively. 
James  F.  Callbreath  was  re-elected  sec- 
retary. Three  new  directors  were 
chosen:  William  H.  Lindsay,  of  Nash- 
ville, Tenn.;  W.  C.  Doering,  of  St. 
Louis;  and  Albert  J.  Nason,  of  Chicago. 
The  new  executive  committee  consists 
of  Mr.  Jennings,  Mr.  Wentz,  and  Robert 
Linton. 

It  was  decided  to  hold  the  next  an- 
nual convention  in  Milwaukee. 

Though  the  formal  opening  of  the 
convention  was  set  for  Monday  evening, 
the  first  session,  that  of  the  Mine  Taxa- 
tion Conference,  actually  was  held  on 
Monday  afternoon.  It  was  well  at- 
tended. In  the  absence  of  Paul  Armit- 
age,  H.  B.  Fernald,  of  New  York,  oc- 
cupied the  chair.  This  conference  was 
ti  be  devoted  primarily  to  questions  of 
federal  taxation.  However,  the  report 
of  the  committee  on  state  taxation,  ap- 
pointed at  Chicago  last  year,  was  pre- 
sented by  the  conference  secretary,  Mc- 
Kinley  W.  Kriegh.  This  stated  that  the 
question  of  taxation  of  mines  wan 
wholly  dependent  upon  the  system  of 
general  taxation  and  finance  in  each  of 
the  states,  and  that  it  seemed  impossi- 
ble to  make  any  recommendations  look- 
ing toward  a  uniform  system  of  mine 
taxation  applicable  to  all  the  states, 
without  at  the  same  time  recommend- 
ing a  standard  system  of  general  state 
taxation  and  finance,  of  which  mine 
taxation  was  a  part,  until  the  commit- 
tee could  compile  more  fully  the  basis 
of  taxation  for  other  industries.  To 
do  this,  the  committee  felt,  would  re- 
quire more  study  and  time  than  the 
scope  of  its  work  would  permit. 
The  committee  believed  that  the  con- 
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gress  should  have  a  complete  library 
on  mine  taxation,  to  be  kept  in  Wash- 
ington, and  that  co-operation  with  the 
United  Engineering  Societies'  Library 
in  New  York  to  this  end  should  be 
sought.  Copies  of  a  bibliography  on 
mine  taxation,  prepared  by  the  tax 
division  and  comprising  240  titles,  were 
circulated  among  the  delegates. 

In  the  discussion  which  followed, 
Robert  I.  Kerr,  of  California,  said  that 
he  felt  it  was  impossible  to  have  a  sys- 
tem of  taxation  uniform  in  all  states. 
George  E.  Holmes  said  that  an  ex- 
haustive study  of  the  subject  would 
cost  more  than  the  funds  available 
would  warrant. 

C.  E.  Jarvis,  of  the  California  State 
Board  of  Control,  reviewed  briefly  the 
method  of  assessing  gold  mines  in  Cali- 
fornia, stating  that  in  twelve  years  not 
cne  mining  company  had  asked  for  a 
reduction. 

At  the  second  session  on  mine  taxa- 
tion, W.  R.  Ingalls,  of  New  York,  read 
a  paper  on  the  subject  of  "State  Taxa- 
tion of  Mines  in  General."  He  cited 
various  instances  to  show  the  difficul- 
ties of  valuing  mines  for  taxation,  with 
particular  reference  to  cases  in  which 
the  Union  Sulphur  Co.  and  the  New 
Jersey  Zinc  Co.  were  involved.  In  clos- 
ing, he  proposed  certain  fundamental 
rules  for  the  guidance  of  assessors 
who  are  not  versed  in  the  mining  in- 
dustry and  made  several  suggestions 
as  to  the  valuation  of  mining  property. 

"Mine  Accounting  Methods  in  Rela- 
tion to  Federal  Taxes"  was  the  subject 
of  a  paper  by  T.  O.  McGrath,  of  Ari- 
zona. In  this  Mr.  McGrath  considered 
principally  the  matters  of  (1)  earned 
surplus  as  of  March  1,  1913;  (2)  de- 
preciation, repairs  and  replacements; 
(3)  inventories  and  costs;  and  (4)  un- 
delivered sales.  Mr.  McGrath  said 
that  the  Treasury  Department  appar- 
ently intended  originally  to  recognize 
trade  customs  in  the  accounting  meth- 
ods of  taxpayers,  provided  they  con- 
formed to  the  best  accounting  practice 
in  the  trade  or  business  and  were  con- 
sistent, but  that  now  its  regulations 
were  gradually  crystallizing  into  a 
fixed  system  that  must  be  met  by  all, 
regardless  of  trade  practices. 

Paul  Armitage,  of  Mew  York,  chair- 
man of  the  general  committee  on  mine 
taxation  of  the  American  Minn 
gress,  presented  a  live  paper  on  "Mis 
tributions  From  the  Depletion  Reserve 
Under  the  Federal  Tax  Laws."  The 
question  he  discussed  was:  Can  distri- 
butions from  a  "reserve  for  depletion" 
hi  made  to  the  stockholders,  end,  if  so. 
under  what  conditions  and  limitations, 
and  what  is  the  effect  of  such  'listrihu- 
tions?  In  his  treatment  of  this  subject 
Mr.  Armitage  divided  it  into  three 
parts:  (1)  Under  what  conditiol 
limitations  may  distributions  from  a 
depletio  be    made;    (2)    the 

ible     -l.itus     of    the 
n  der   the   Federal 
Profits   Tax   laws;   and    (81 
the  eff<  i     of  th. 

Ii  ■  ime 

Another   paper    read    at 
was  en'  tinting  for  I  >■ 


and  Dividends  of  Mining  Companies," 
by  Henry  B.  Fernald.  In  recommend- 
ing the  system  of  accounting  set  forth, 
Mr.  Fernald  took  the  provisions  of 
existing  law  and  existing  regulations 
and  decisions  of  the  Treasury  Depart- 
ment as  the  basis  for  the  accounting. 
The  recommendations  made  were  not 
advanced,  however,  to  present  a 
method  of  accounting  to  be  followed 
blindly,  but  the  speaker  intended  that 
every  step  should  be  considered  by  any 
company  from  the  point  of  view  of 
what  its  officials  and  attorneys  believed 
to  be  the  proper  statement  of  facts 
and  law  applied  to  its  own  affairs. 

"Special  Relief"  under  the  revenue 
acts  was  the  subject  discussed  by 
Major  Robert  N.  Miller,  of  Washing- 
ton, D.  C,  formerly  solicitor,  Internal 
Revenue,  Treasury  Department.  "Spe- 
cial relief  begins  where  the  technical 
part  of  the  law  quits,"  said  Major 
Miller.  "The  administration  of  special 
relief  is  still  a  difficult  and  vague 
thing,  and  there  is  yet  much  to  be 
known  about  it  and  developed."  He 
explained  special  relief,  saying,  "The 
law  has  rules  by  which  technical  net 
income  and  technical  invested  capital 
and  technical  taxation  are  calculated. 
Although  we  have  this  way  of  getting 
a  definite  solution  which  is  theoretically 
correct,  when  we  have  done  the  best 
we  can,  we  have  another  way  of  soften- 
ing that  taxation,  which  way  is  based 
on  what  other  taxpayers  (in  compar- 
able cases)  pay.  That  is  surrounded 
and  limited  by  certain  rules,  but  is 
r<  ughly  what  is  done." 

George  E.  Holmes,  of  New  York,  dis- 
cussed some  phases  of  invested  capital 
of  mining  corporations  in  a  paper  thus 
entitled,  and  made  some  remarks  on  the 
fundamental  principles  on  which  the 
federal  excess  profits  taxation  system 
is  founded.  He  treated  his  subject  un- 
cle?- the  heads  (1)  cash  paid  in;  (2) 
tangible  property  paid  in;  (3)  intangi- 
ble property;  (4)  paid-in  surplus;  (6) 
earned  surplus  and  divided  profits;  (6) 
depreciation  reserves;  (7)  depletion  re- 
serves; (8)  dividends;  and  (9)  changes 
<luring  the  taxable  vear.  He  also  made 
a  comparison  of  the  statutory  provi- 
sions relating  to  invested  capital  in  the 
1918  and  1921  acts  as  against  the  Oct. 
8,  1917  act. 

A.  II.  Fay.  Chief  of  the  Natural 
Re  oinres  Division  of  the  Internal  Rev 
'iiii'  Department,  had  prepared  and  i\v 
scribed  what  he  termed  the  "tax  return 
How  sheet,"  showing  the  course  followed 
through  the  various  units  of  the  Income 
Tax  I'nit  by  a  return  from  the  time 
it  is  filed  with  the  local  Internal 
Revenue    collector,      Many    interesting 

{raiding  the  work  of  his  division 
were  given  by   Mr.   Fay. 

Following    Mr.    Kay,    E.     II.     ' 
Deputy      Commissioner     of      Internal 

.  was   Introduced.      He   -aid   that 
"I    the    returns    for    1917    to    1920    there 

now  remain  but  28  per  cen<  to  be  audited 
and  Ho  hi  i  regret)  that  the  biggl 

from  the  mining  in- 
dustry.    In  referring  to  his  position  he 
jestingly    termed    himself    the 
shock  absorber  of  the  government." 


The  Taxation  Conference  concluded 
with  a  brief  paper  entitled  "Settlements 
and  Compromises  with  the  Commis- 
sioner of  Internal  Revenue,"  by  Mc- 
Kinley  W.  Kriegh,  secretary  of  the  Tax 
Division  of  the  American  Mining  Con- 
gress. In  it  he  called  attention  to  a 
provision  of  the  1921  law,  thus  far  un- 
interpreted, bearing,  in  his  estimation, 
on  the  problem  met  by  mining  com- 
panies in  the  reopening  of  cases  which 
tc  all  intents  and  purposes  had  been 
closed  by  assessment,  and  payment  of 
abatement  or  refund  of  taxes  after 
full  investigation  by  the  government 
during  which  repeated  hearings  had 
been   accorded    the    taxpayers. 

Standardization   Conference    Has 
Long  Program 

Evidence  of  the  work  and  study  done 
during  the  last  year  by  the  various  sub- 
committees of  the  Standardization  Divi- 
sion of  the  Mining  Congress  was  af- 
forded by  the  reports  of  these  com- 
mittees, which  bad  been  printed  in 
pamphlet  form  for  distribution  amonu 
the  delegates.  The  Metal  Mining 
Branch  and  the  Coal  Mining  Branch 
met  jointly  at  the  various  sessions  of 
the  Standardization  Conference,  with 
either  Charles  A.  Mitke  or  Colonel  War- 
ren R.  Roberts,  chairmen  of  the  two 
branches  respectively,  in  the  chair. 

The  conference  began  on  Tuesday 
afternoon  with  the  presentation  by  Mr. 
Mitke  and  Colonel  Roberts  of  general 
statements  of  the  work  done  by  their 
respective  branches.  That  many  of  the 
problems  of  standardization  require  a 
long  period  for  their  solution,  stretch- 
ing over  years  possibly,  was  pointed  out 
by  Mr.  Mitke  and  was  further  indicated 
in  the  reports  themselves.  Though  con- 
ditions in  the  industry  are  greatly  im- 
proved over  what  they  were  last  year, 
nevertheless,  on  the  whole,  it  has  not 
been  possible  in  the  last  twelve  months 
to  do  as  much  experimental  work  as 
was  desirable. 

Two  things  were  emphasized  by  Mr. 
Mitke.  In  referring  to  the  use  of  ven- 
tilation for  the  elimination  of  dust  tdis 
CUSSed  iti  the  report  on  mine  ventila- 
tion) he  said: 

"The  committee  have  found.  .  . 
that  unless  they  bring  out  good  con- 
crete suggestions  of  what  they  found 
to  he  best,  there  is  a  possibility  of  the 
pendulum  swinging,  in  this  country  as 
it  has  in  other  countries,  where  the  idea 
is  to  lay  the  dust  by  using  an  abund 
ance  of  water  until  they  come  to  the 
point  of  saturation  and  lower  the  effi- 
ciency    of    the     men.    .         Whenever 

you  have  men  practically  working  in 
Water  all  the  time  it  is  not  conducive 
to  good  work.  That  has  happened  in 
-oiin  countries  where  the  pendulum  has 
swung  in  that  direction.  .  .  Then, 
the  pendulum  has  swung  in  the  other 
.  where  they  believe  in  elim- 
inating '.he  water  altogether  and  us" 
air  only  and  keep  drawing  the  dusty 
air  "lit  of  the  mine  with  air  only.  That 
has  brought  up  certain  questions,    .    . 

The    committee    recommends    a    medium 
COUne,  using  a  certain  amount  of  water 
large  volume  of  air." 
i  mechanical    loading 

OUnd,   the   subject    of  one    of   the 
SUDCommitt Mr.    Mitke    said: 
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"One  of  the  crying  needs  of  the 
mining  industry  is  a  mechanical  shovel- 
ing machine  for  use  in  small  drifts,  ap- 
proximately 5  by  7  ft.  In  mentioning  a 
5  by  7-ft.  drift  I  do  not  mean  to  intimate 
that  these  dimensions  should  be  selected 
as  the  standard  size  for  small  prospect 
drifts  or  tunnels.  .  .  What  we  do 
need,  however,  is  a,  shoveling  machine 
that  can  be  used  in  small  prospect 
drifts  of  approximately  this  size,  and 
which  wiH  load  a  small  train  of  about 
six  cars  without  the  necessity  for 
switching.  There  are  al- 
ready a  number  of  mechan- 
ical shovels  on  the  market 
that  can  be  used  with  more 
or  less  success  in  larger 
drifts  and  tunnels,  such  as 
8  by  10  ft.,  10  by  10  ft.,  etc., 
but  not  sufficient  attention 
has  been  given  to  the  small 
prospect  tunnels." 

Lucien  Eaton,  of  Ishpem- 
ing,  Mich.,  presented  the 
report  of  the  subcommittee 
on  Standardization  of  Me- 
chanical Loading  Under- 
ground. Recommendations 
were  made  in  this  as  to  the 
choice  of  loading  machine, 
power,  supply  of  ore  or 
rock,  safety,  transportation, 
repairs,  personnel,  and 
wages.  It  also  made  re- 
commendations as  to  the 
size  of  scrapers  used  on 
sublevels,  main  levels  and 
in  large  stopes,  and  as  to 
the  hoists  used  with  them. 
The  subcommittee  is  said  to 
have  so  covered  its  subject 
that  it  is  now  ready  to  start  on  original 
work. 

In  presenting  the  report  on  the  Stand- 
ardization of  Mine  Timbering,  Gerald 
Sherman,  of  Douglas,  Ariz.,  said  that  by 
standardizing  square  timber,  the  fram- 
ing of  it  at  a  central  plant  in  a  given 
district  might  be  encouraged,  or  timber 
merchants  might  be  led  to  put  up  mills 
to  ship  framed  timber,  though  this,  he 
said,  would  not  be  of  great  importance 
to  the  bigger  companies.  The  re- 
port, in  addition  to  suggestions  as 
to  size,  framing,  and  design  of  tim- 
bers, recommended  that  criticisms  be 
invited  on  the  designs  proposed,  as  well 
as  suggestions  as  to  other  classes;  that 
data  be  collected  on  size  and  spacing  of 
ties  under  various  loads  and  rail 
weights;  that  experiments  on  use  of 
timber  pi-eservatives  be  urged  and 
available  data  published;  and  that  in- 
formation on  gunite  be  collected  and 
disseminated. 

In  the  discussion  of  this  report,  dur- 
ing the  course  of  which  guniting  was 
considered,  B.  C.  Collier,  of  the  Cement 
Gun  Co.,  said  "If  you  are  considering 
the  advisability  of  using  gunite  as  a 
means  of  protecting  the  roof  against 
slacking,  I  advise  you  not  to  do  it  un- 
less you  are  willing  to  put  on  at  least 
three-quarters  of  an  inch  of  coating- 
(in  two  coats)." 

In  the  absence  of  W.  B.  Daly,  of 
Butte,  Mont.,  chairman  of  the  subcom- 
mittee on  Standardization  of  Under- 
ground Transportation  in  Metal  Mines, 
the  report  of  that  committee  was  pre- 
sented by  C.  L.  Berrien,  of  Butte.    This 


committee  has  progressed  far  enough 
to  ascertain  definitely  that  there  is  a 
great  variety  of  underground  trans- 
portation equipment  of  all  kinds.  It  is 
faced  with  problems  in  making  recom- 
mendations from  the  large  amount  of 
undigested  material  it  has  accumulated. 
Concrete  recommendations  from  the 
committee  are  expected  this  year,  ac- 
cording to  Mr.  Mitke. 

William      Conibear,     of     Ishpeming, 
Mich.,    chairman    of    the    subcommittee 


Interior  of  Cleveland's  Auditorium  in  which  the  Machinery 

Exhibit  and  most  of  the  sessions  of  the  American 

Mining  Congress'  convention  were  held 


on  Metal  Mine  Fire  Fighting  Equip- 
ment, presented  a  brief  report,  making 
specific  recommendations  regarding 
oxygen  rescue  apparatus,  fire  extin- 
guishers, water  supply,  hose,  and  con- 
trol of  ventilation. 

Charles  A.  Mitke  presented  the  re- 
port of  the  subcommittee  on  Metal  Min- 
ing Ventilating  Equipment  and  Prac- 
tices. In  this  was  assembled  a  large 
amount  of  data,  covering  thirty-four 
printed  pages.  Mechanical  ventilation 
was  recommended  for  all  mines.  The 
report  was  against  the  general  installa- 
tion of  equipment  permitting  reversal 
of  air  currents  at  will,  though  two 
members  of  the  subcommittee  were  in 
favor  of  reversible  fans.  These  were 
D.  Harrington,  of  the  U.  S.  Bureau  of 
Mines,  and  A.  S.  Richardson,  of  the 
Anaconda    Copper    Mining    Co.      It    is 


by  T.  0.  McGrath,  of  Bisbee,  Ariz. 
This  committee  is  working  on  a  solu- 
tion of  problems  of  reporting  general 
mining  costs.  At  present  most  mining 
companies  have  their  own  individual 
cost  systems,  one  of  which  is  generally 
compared  with  another  only  with  diffi- 
culty. 

Subcommittees     on     Mine    Drainage. 

Milling  and  Smelting,  and  on  Methods 

of   Mine   Sampling  have   recently  been 

organized.      The   last   named    has    sent 

out  a  questionnaire,  but  has 

not  yet  had  opportunity  to 

digest  the  returns. 

The  convention  closed 
on  Friday  evening  with  the 
annual  banquet,  which  was 
held  at  the  Hollenden  Hotel. 
During  the  week  a  smoker 
was  held  at  the  Auditorium 
by  the  exhibitors  at  the  Ex- 
position of  Mines  and  Min- 
ing. Special  provision  had 
been  made  for  the  enter- 
tainment of  the  ladies  ac- 
companying the  delegates. 

The  following  resolutions, 
together  with  others  form- 
ally expressing  thanks,  were 
adopted  by  the  convention: 
1.  Industrial  co-operation. 
Introduced  by  H.  F.  Lunt, 
of  Colorado. — Resolved,  that 
the  Committee  on  Industrial 
Co-operation  which  has  been 
organized  by  the  American 
Mining  Congress  has  the 
full  endorsement  and  ap- 
proval of  this  convention, 
and  that  the  American  Mining  Con- 
gress, through  the  Board  of  Directors, 
be  directed  to  further  the  general  plan 
by  all  means  within  its  power;  and  be 
it  further, 

Resolved,  that  employers  and  em- 
ployees throughout  the  country  be 
urged  to  co-operate  in  a  general  move- 
ment which  shall  have  for  its  ultimate 
accomplishment  harmonious  relations, 
continuous  employment,  fair  wages, 
reasonable  profits,  and  the  cheapest 
priced  commodities  to  the  consumer 
which  these  conditions  will  permit. 

2.  Against  paternalism.  Introduced 
by  Bruce  C.  Yates,  of  South  Dakota- 
Resolved,  that  the  American  Mining 
Congress  pledges  its  co-operation  to 
eliminate  all  unnecessary  paternalistic- 
activities  upon  the  part  of  national  or 
local  governments. 

3.  Transportation  costs.  Introduced 
by    T.    O.    McGrath,    of    Arizona. — Re- 


well  known  that  Anaconda  has  favored     solved,  that  a  Committee  on  Transpor- 


installing  equipment  that  was  reversi 
ble.  The  committee  majority,  however, 
considered  such  practice  to  involve  an 
element  of  danger. 

The  report  on  Steam  Shovel  Equip- 
ment summarized  the  subcommittee's 
questionnaire.  Much  experimentation 
and  investigation  remain  to  be  done. 
Recommendations  are  expected  daring 
the  coming  year. 

Progress  was  also  reported  for  the 
subcommittee  on  Drilling  Machines  and 
Drill  Steel,  which  made  such  an  ex- 
haustive report  last  year.  It  is  ap- 
parent that  considerable  experimenta- 
tion must  now  be  done. 

The  report  of  the  subcommittee  on 
Metal   Mine   Accounting  was   presented 


tation  be  appointed  and  directed  to 
make  detailed  research  into  the  relative 
costs  of  transporting  raw  materials 
and  the  charges  made  for  such  trans- 
portation service,  as  compared  with 
the  charges  on  other  commodities,  to 
the  end  that  the  mining  industry  may 
be  advised  as  to  whether  the  charges 
paid  by  it  are  fair  and  equitable  as 
compared  with  the  charges  for  the 
transportation  of  the  products  of  other 
industries. 

4.  Blue-sky  legislation.  Introduced  by 
H.  W.  Seaman,  of  South  Dakota. — Re- 
solved, that  the  American  Mining  Con- 
gress strongly  favors  whatever  legisla- 
tion may  be  needed  to  safeguard  the 
public  against  fraudulent  promotions 
of  all  kinds,  but  condemns  all  measures 
which  set  up  individuals  or  commissions 
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to  pass  without  appeal  upon  invest- 
ments and  all  legislation  which  em- 
bodies the  principle  of  the  so-called 
Denison  Blue-Sky  Bill,  violates  indi- 
vidual rights,  and  destroys  that  initia- 
tive upon  which  the  mining  industry  of 
the  United  States  has  reached  its  pres- 
ent proportions. 

5.  Oil  shale.  Introduced  by  the  Oil 
Shale  Division.  —  Resolved  that  the 
owners  and  holders  of  oil-shale  placer 
locations  be  advised  to  maintain  and 
perfect  their  titles  to  the  lands  included 
in  said  locations. 

That  the  Department  of  the  Interior 
be  urged  to  define  specifically  what 
character  of  labor  and  improvements 
shall  be  acceptable  as  annual  labor, 
and  that  the  department  in  defining 
such  annual  labor,  so  define  it  that  the 
work  to  be  done  will  be  of  substantial 
value  in  the  development  of  the  prop- 
erty and  of  lasting  benefit  to  the 
industry. 

That  the  Federal  Government  be 
urged  to  provide  funds  which  will  per- 
mit the  Bureau  of  Mines  and  the 
Geological  Survey  to  continue  and  ex- 
pand their  research  in  connection  with 
oil  shales  which  is  so  vital  and  neces- 
sary to  the  progress  of  the  industry. 

That  the  Federal  Government  pro- 
vide funds  sufficient  to  permit  the 
General  Land  Office  to  re-survey  those 
townships  in  the  oil-shale  area  for 
which  the  surveys  are  incomplete  or 
confusing. 

That  all  members  of  the  Oil  Shale 
Section,  and  all  others  interested  in  the 
welfare  of  oil  shale,  be  urged  to  use 
every  effort  to  prevent  the  promotion 
of  fake  oil  shale  schemes  by  reporting 
all  organizations  of  any  kind  entering 
the  oil  shale  field  to  the  promotions  in- 
vestigating committee,  and  to  assist  in 
the  prosecution  of  persons  violating 
the  laws  and  to  furnish  all  possib'e  data 
to  those  authorities  charged  with  the 
prosecution  of  such  cases. 

6.  Coal  situation.  Introduced  by  the 
Resolutions  Committee. — Resolved,  that 
the  American  Mining  Congress,  in  rec- 
ognition of  the  situation  in  the  coal 
industry,  directs  that  a  committee  of 
seven  members,  representative  of  the 
entire  mining  industry,  be  appointed  to 
tender  its  best  services  to  both  the  Con- 
gressional Fact-Finding  Commission 
and  the  coal  industry  in  presenting 
such  information  to  the  commission  as 
will  aid  it  in  making  recjmmendations 
that  tend  to  stabilize  the  industry  and 
to  safeguard  and  protect  the  rights  of 
the  public. 

7.  I.nb'ir  Shnrtaric.  Introduced  by  the 

■i  Division. — Whereas,  the  basic 
industry  of  metal  mining  is  suffering 
BCUti  ly  from  kick  of  man-power,  due, 
among  other  causes,  to  our  present  im- 
migration restrictions,  and  as  agricul- 
ture, building,  manufacturing,  and 
other  vital  activities  must  also  suffer 
widespread  and  continue!  depression 
unless  metal  mining  is  enabled  to  func- 
tion properly;  and  therefore,  be  it 
farther, 

Resolved,  that  a  committee  be  ap- 
pointed at  once  to  investigate  the  pres- 
ent labor  shortage  and  report  to  the 
r~  of  the  American 
Mining  Congn  ss,  so  that  the  board 
for  such  action  as  shall 
afford 

at     '.     Introduce  I    by 
A    G.   Mack'    sie      f  Utah. — Be   it  re- 
committed be  nppointed 
at  once  by  the  American    Mining  Con- 


gress to  study  the  silver  situation  and 
to  recommend  such  constructive  action 
by  legislation  or  otherwise  as  will  an- 
ticipate and  provide  for  the  condition  in 
which  the  industry  will  be  placed  upon 
the  termination  of  purchases  under  the 
Pittman  Act. 

9.  State  taxation.  Introduced  by  the 
Tax  Conference. — Resolved,  that  the 
report  of  the  special  Committee  on 
State  Taxation  be  accepted  as  read  at 
this  conference  and  that  the  thanks  of 
the  American  Mining  Congress  be  ex- 
tended to  the  members  of  said  commit- 
tee and  to  those  who  co-operated  with 
them;  and, 

Resolved,  that  since  it  seems  impos- 
sible to  obtain  uniformity  in  mine  taxa- 
tion until  such  time  as  the  various 
states  agree  to  uniformity  in  the  prin- 
ciples of  general  property  taxation,  the 
subject  of  improvement  in  methods  of 
local  taxation  of  mines  be  referred  to 
the  tax  committees  of  the  several  chap- 
ters of  the  American  Mining  Congress; 
and, 

Resolved,  that  subjects  of  general  in- 
terest in  mine  taxation  be  referred  to 
the  Standing  Tax  Committee,  with 
power  to  confer  with  and  aid  the  tax 
committees  of  the  several  chapters; 
and, 

Resolved,  that  a  general  tax  commit- 
tee be  created  to  be  composed  of  one 
member  from  each  state,  to  co-operate 
with  the  standing  tax  committee  of  the 
American  Mining  Congress  on  all  mat- 
ters of  general  interest  in  taxation. 
The  members  and  officers  of  the  stand- 
ing tax  committee  of  the  national 
organization  shall  be  ex-officio  members 
and  officers  of  such  general  committee; 
and,  be  it  further 

Resolved,  that  the  Board  of  Gover- 
nors of  the  several  divisions  appoint,  at 
this  session,  or  as  soon  thereafter  as 
practicable,  from  each  state  within 
their  jurisdiction,  one  man  to  be  a  mem- 
ber of  such  general  tax  committee,  and 
that  where  a  state  is  beyond  the  juris- 
diction of  the  Board  of  Governors 
the  standing  tax  committee  be  author- 
ized to  select  from  each  of  such  states 
one  man  to  act  on  such  general  com- 
mittee. 

10.  Government  expenditures.  Intro- 
duced by  the  Tax  Conference. — Re- 
solved, that  this  congress  hereby 
voices  its  belief  that  the  expenditures 
of  our  government  can  and  should  be 
materially  reduced  by  eliminating  all 
expenditures  not  actually  necessary  for 
the  proper  and  efficient  conduct  of  the 
government  and  by  confirming  such  ex- 
penditures as  are  necessary  to  the 
minimum  called  for  by  sound  common 

and  business  principles,  and 
Resolved,  that  this  subject  of  reduced 
expenditures  is  of  such  vital  importance 
that  it  demands  prompt  consideration 
and  effective  action  by  our  legislators, 
our  officials,  and  our  citizens,  and  be  it 
further 

lived,    that   this   convention   calls 
the    citizens    of    the    country, 
'   or  not  members  of  this  organi- 
zation,   to    give    definite    thought    and 
deration  to  the  means  by 
which   unwise,   extravagant,   or   unnec- 
public   expenditures  can   be   re- 
in   their    respective    communi- 
as  well  as  in  the  nation, 
and    to  -     active    support    and 

it  ion  to  those  legislators,  offi- 
cials, and  other  .itizens  who  are  striv- 
Ing  to  effei  t  ei  onomiei  in  government 
expend)' 


11.  Against  restrictions  on  business. 
Introduced  by  Albert  Nason. — Resolved, 
that  the  American  Mining  Congress 
support  such  amendments  to  our  laws 
as  will  enable  administrative  govern- 
mental agencies  to  be  organized  or 
reorganized,  with  such  power  as  to  en- 
able them  to  remove  all  unreasonable 
restrictions  now  imposed  upon  the 
conduct  of  business,  so  long  as  the 
removal  of  such  restrictions  shall  not 
be  injurious  to  the  public. 

12.  Standardization.  Introduced  by 
the  Standardization  Division.  —  Re- 
solved, that  the  American  Mining  Con- 
gress strongly  favors  the  continuation 
of  the  work  of  the  Standardization  Di- 
vision and  urges  the  adoption  by  the 
mining  industry  of  the  comprehensive 
and  helpful  recommendation  already 
made  by  this  division. 

13.  Water-power  development.  In- 
troduced by  the  Southern  Division. — 
Resolved,  that  the  American  Mining 
Congress  endorses  the  sound  economic 
policy  of  the  development  of  our  water- 
powers,  under  such  provisions  of  gen- 
eral law  as  will  prevent  monopoly  and 
insure  adequate  power  to  communities 
and  industries  which  may  be  economi- 
cally served  therefrom  and  developed 
thereby. 

14.  Against  strikes  and  lockouts.  In- 
troduced by  the  Resolutions  Committee, 
— Resolved,  that  this  congress,  in  no 
equivocal  language,  expresses  its  belief 
that  strikes  or  lockouts  in  essential 
industries  should  be  impossible,  as  they 
are  destructive  to  the  life  of  the  com- 
monwealth; and  be  it  further 

Resolved,  that  laws  should  be  made 
and  enforced  by  all  the  power  of  the 
government  that  shall  forever  strip 
labor  organizations  as  well  as  employ- 
ers of  the  ability  to  interfere  with  the 
production  and  distribution  of  the  ne- 
cessities of  life. 


Mining  Congress  Organizes 
Southern  Division 

A  meeting  was  held  at  the  Patten 
Hotel,  Chattanooga,  Tenn.,  Sept.  29, 
1922,  for  the  purpose  of  creating  a 
Southern  Division  of  the  American  Min- 
ing Congress.  Henry  M.  Payne,  of  the 
American  Mining  Congress,  occupied  the 
chair. 

Among  the  speakers  were  James  F. 
Callbreath,  National  Secretary  of  the 
American  Mining  Congress;  Herbert 
Wilson  Smith,  chief  of  the  organiz- 
ation's Division  of  Economics  and 
Tariff;  A.  B.  Aldridge,  of  Birmingham, 
Ala.;  Forrest  Andrews,  of  Knoxville, 
Tenn.;  John  II.  Adams,  of  Birmingham, 
Ala.;  and  Walter  R.  Crane,  superin- 
tendent of  the  Bureau  of  Mines,  Tus- 
caloosa Station.  Most  of  the  speakers 
referred  to  the  rail  transportation  prob- 
lem in  their  speeches,  emphasizing  the 
need  for  relief  from  "car  shortage." 

J.  B.  McClary,  Birmingham,  Ala.; 
Lee  Long,  Dante,  Va.;  Percy  D.  Berry, 
Providence,  Ky.;  Wm.  H.  Lindsey, 
Nashville,  Tenn.;  J.  F.  Wheless,  Raleigh, 
N.  C.J  C.  O.  Bartlett,  Miami,  Fla.;  E.  L. 
Hertzog,  Spartanburg,  S.  C;  C.  C. 
Houston,  Monroe,  La.;  and  W.  S. 
Peebles,  Cartervflle,  Ga.,  were  elected 
to  the  board  of  governors. 


October  21,  1922 


Engineering  and  Mining  Journal-Press 


TS8 


MEN  YOU  SHOULD 
KNOW  ABOUT 


E.  E.  McCarthy,  of  the  Yukon  Gold 
Co.,  was  recently  in  San  Francisco. 

R.  S.  Rose,  of  Pasadena,  Calif.,  has 
been  visiting  recently  on  the  Gogebic 
Range. 

A.  I.  D'Arcy,  Goldfield  mine  operator, 
has  returned  to  Goldfield,  Nev.,  from 
San  Francisco. 

John  G.  Meyer,  managing  director  of 
Big  Dyke  Gold  Mines,  Ltd.,  has  sailed 
for  England  on  a  business  trip. 

F.  J.  Siebert  has  returned  to  Reno 
from  a  three  weeks'  examination  trip 
to  southern  California  and  Arizona. 

Charles  B.  Croner  is  making  a  sur- 
vey of  various  Oregon  and  California 
properties  for  Utah  mining  interests. 

J.  B.  Eby  has  completed  work  for  the 
U.  S.  Geological  Survey  in  the  Wasatch 
Plateau  coal  field,  in  south  central  Utah. 
James  W.  Wade,  manager  of  the  Tin- 
tie  Standard  mine,  in  Utah,  has  been 
visiting  New  York  City  and  Washing- 
ton, D.  C. 

J.  H.  Pool  was  a  recent  visitor  to 
Hibbing,  Minn.,  where  he  inspected  the 
Hull  and  Sellers  open  pits,  in  which  he 
is  interested. 

W.  H.  Jefferys,  mining  engineer  of 
Haileybury,  Ont.,  has  returned  from 
Labrador,  where  he  spent  several 
months  in  prospecting. 

M.  M.  Duncan,  of  Ishpeming,  Mich., 
vice-president  and  general  manager  of 
the  Cleveland-Cliffs  Iron  Co.,  is  spend- 
ing a  month   in   California. 

Edwin  L.  Derby,  Jr.,  of  Ishpeming, 
Mich.,  chief  geologist  of  the  Cleveland- 
Ciffs.  Iron  Co.,  is  spending  a  few  weeks 
in  Washington,  D.  C,  on  business  for 
the  company. 

H.  Kurushima,  mining  engineer  for 
the  An-Shan  Steel  Co.,  South  Manchu- 
rian  railway,  has  completed  his  visit  on 
the  Minnesota  and  Michigan  iron  ranges 
and  has  left  for  New  York. 

Ernest  Harms,  for  many  years  con- 
nected with  metallurgical  activities  in 
Mexico,  particularly  with  the  Torreon 
smelter,  is  now  in  Los  Angeles  as  pres- 
ident of  the  Zinc  Products  Co. 

Walter  S.  McKee  has  resigned  as 
vice-president  and  director  of  the  Amer- 
ican Manganese  Steel  Co.,  and  will  de- 
velop the  business  of  the  Inland  Engi- 
neering Co.,  of  Chicago,  of  which  he  is 
president. 

J.  P.  Hutchins,  mining  engineer,  of 
San  Francisco,  has  been  appointed  a 
consulting  engineer  on  the  staff  of  the 
U.  S.  Bureau  of  Mines.  His  first  report 
in  that  capacity  will  be  on  placer 
mining  methods  in  Australasia. 

Stanly  A.  Easton,  of  Kellogg,  Idaho, 
general  manager  of  the  Bunker  Hill 
&  Sullivan  Mining  &  Concentrating 
Co.,  is  hunting  big  game  in  the  wilds 
of  the  Clearwater,  Idaho.  He  expects 
to  be  absent  about  two  weeks. 


Dr.   George   B.   Waterhouse,   for   the 

last  sixteen  years  connected  with  the 
Lackawanna  Steel  Co.,  at  Buffalo,  N.Y.,  Lander,  WyoT 
has  accepted  the  appointment  as  head 
of  the  section  of  metallurgy  in  the  de- 
partment of  mining,  metallurgy  and 
geology  at  the  Massachusetts  Institute 
of  Technology,  Boston,  and  assumed  his 
new  duties  at  the  beginning  of  the  pres- 
ent college  year.  Dr.  Waterhouse  was 
born  on  May  25,  1883,  and  received  his 
early  education  in  Great  Britain.  Five 
years  of  his  university  training  were 
spent  in  England,  the  greater  part  of 
which  was  at  the  University  of  Shef- 
field, and  in  the  United  States  he  had 


lands.     For  the  last  year  or  more  he 
was   in   charge   of  oil   operations  near 


George  B.  Waterhowse 

three  years  at  Columbia  University. 
Since  1906  he  has  been  with  the  Lacka- 
wanna Steel  Co.  as  metallographist  and 
metallurgist,  and  for  the  last  few  years 
as  metallurgical  and  inspecting  engi- 
neer. Dr.  Waterhouse  succeeds  Prof. 
H.  O.  Hofman,  who  resigned  last  June 
as  head  of  the  department  at  the  Bos- 
ton institution,  after  many  years  of 
service. 

J.  L.  Lamson  has  been  transferred 
from  the  U.  S.  Geological  Survey's 
New  England  district  to  the  New  York 
district,  with  headquarters  at  Albany. 
Harry  I.  Granger  was  at  the  same  time 
transferred  from  Albany  to  Boston. 

H.  C.  Fink,  of  New  York,  is  investi- 
gating the  Indian  Peninsula  molyb- 
denum property  near  Amos,  Quebec,  to 
ascertain  whether  the  production  of 
molybdenum,  which  was  suspended 
after  the  war,  can  profitably  be  re- 
sumed. 

Albert  J.  Walcott,  a  graduate  of  the 
University  of  Michigan,  and  for  the 
last  three  years  carrying  on  research 
work  in  optical  glass  with  the  Bausch 
&  Lomb  Optical  Co.,  has  been  ap- 
pointed lecturer  in  mineralogy  at 
Northwestern    University. 

W.  Earl  Greenough,  mining  engi- 
neer, who  has  lived  for  many  years 
in  Wallace,  Idaho,  has  gone  to  Mon- 
tana, where  he  will  give  his  attention 
to  the  leasing  and  development  of  oil 


Walter  K.  Mallette,  for  the  last  two 
years  chief  engineer  of  the  Compania 
Carbonifera  de  Sabinas,  S.  A.,  at  Rosita, 
Coahuila,  Mexico,  has  severed  his  con- 
nections with  that  company  and  opened 
offices  at  13433  Euclid  Avenue,  Cleve- 
land, where  he  will  engage  in  independ- 
ent consulting  work  as  metallurgical 
and  mining  engineer.  At  present,  Mr. 
Mallette  is  engaged  on  professional 
work  in  Mexico  and  the  Southwest- 
Raymond  K.  Bowden,  of  Niles,  Ohio, 
has  been  appointed  instructor  in  metal- 
lurgy, for  1922-23,  of  the  Carnegie 
Institute  of  Technology  at  Pittsburgh. 
Mr.  Bowden  is  a  graduate  of  Ohio 
State  University,  in  the  class  of  1920, 
with  a  bachelor's  degree  of  engineer- 
ing in  mining.  His  practical  experi- 
ence covers  two  years  as  superinten- 
dent of  inspection  with  the  Central 
Steel  Co.,  at  Massillon,  Ohio,  and  one 
year  as  assistant  to  the  heat  treater 
at  the  Crucible  Steel  Co.  in  Pittsburgh. 
Louis  D.  Tracy,  of  Edgewood,  Pa., 
has  been  appointed  superintendent  of 
the  central  experiment  station  of  the 
Bureau  of  Mines  at  Urbana,  HI. 
Mr.  Tracy  was  educated  at  the  Sheffield 
Scientific  School  and  at  Yale  Univer- 
sity. He  holds  degrees  as  both  mining 
and  civil  engineer.  He  joined  the  staff 
of  the  Bureau  of  Mines  on  July  IB, 
1918,  and  since  that  date  he  has  served 
the  Bureau  continuously  as  a  coal- 
mining engineer.  Mr.  Tracy  takes  the 
position  made  vacant  by  the  recent 
resignation  of  J.  J.  Rutledge,  who  now 
is  chief  mining  engineer  of  the  Mary- 
land  Geological   Survey. 

Mining  and  metallurgical  engineers 
visiting  New  York  City  last  week  in- 
cluded: Carl  A.  Trager,  of  Vera  Cruz, 
Mexico;  John  C.  Anderson,  of  Long 
Beach,  Calif.;  H.  M.  Wilten,  of  Chicago; 
L.  M.  Cockerell,  of  London;  Bernard 
MacDonald,  of  Parral,  Chihuahua,  Mex- 
ico; H.  M.  La  Follette,  of  La  Follette, 
Tenn.;  and  C.  E.  Rogers,  of  Cobalt, 
Ont. 


Obituary 


Robert  Anderson,  aged  seventy  three, 
died  recently  in  El  Paso,  Tex.  Mr. 
Anderson  was  the  owner  of  one  of  the 
oldest  mines  in  New  Mexico,  the  Ander- 
son-Apache copper  mine.  This  he 
located  in  1883,  and  it  has  been  kept 
in  continuous  operation  since  that  time. 

Emile  Berthier,  long  connected  with 
the  mining  industry  of  Mexico,  died 
at  his  home  in  Mexico  City  on  Sept.  21. 
Mr.  Berthier  was  born  in  New  Orleans, 
in  1864  and  has  made  Mexico  his  home 
for  the  last  forty  years.  He  has  at 
one  time  or  another  been  director  of 
the  following  mines:  Dos  Estrellas, 
Angustias  Dolores,  Garduno,  and  Ne- 
gociacion  Minera  de  San  Rafael  y 
Anexas. 
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Leading  Events 


TWO  new  milling  plants  are  completed  in  Nevada. 
Candelaria  cyanide  plant  is  being  tuned  up,  and 
Betty  O'Neal  flotation  plant,  at  Battle  Mountain,  is  re- 
ceiving finishing  touches. 

Milling  is  resumed  in  Cobalt  and  neighboring  camps, 
following  the  disastrous  fires. 

New  wage  scale  may  result  in  shutting  down  of 
various  non-producing  operations  in  Northwest  states. 

Probable  reductions  in  rail  rates  on  lead  and  copper 
bullion  will  stimulate  ore  shipments  to  Salt  Lake  Valley 
smelters. 

Gold  dredging  in  California  is  active. 


Miners  at  Tonopah  and  Divide.  Nev.,  win  one-day 
strike  and  a  50c.  wage  increase. 

Granby  Consolidated  has  increased  wages  and  antici- 
pates larger  production  at  lower  cost. 

Inadequate  remuneration  forces  Dr.  Stratton  from 
U.  S.  Bureau  of  Standards. 

Tintic  Standard  mine,  in  Utah,  has  opened  new  ore- 
body  on  900  level. 

Construction  of  new  concentrator  at  Kimberly,  B.  C, 
is  progressing  rapidly. 

Rio  Tinto  Co.,  operating  in  Spain,  pays  first  dividend 
since  1919. 


Granby  Consolidated  Increases 
Wages — Likewise  Production 

Output  for  1922  Estimated  at  .30,000.000 

Lb.    Copper — New    Power    Plant 

Should    Lessen    Cost 

The  2,500  employees  of  the  Granby 
Consolidated  Mining  &  Smelting  Co., 
operating  in  British  Columbia,  received 
an  increase  in  wages  on  Oct.  1  of  about 
50c.  per  day.  The  company,  it  is  stated, 
expects  to  produce  30,000,000  lb.  of 
copper  this  year.  During  the  first  part 
of  the  year  the  production  amounted 
to  about  13,000,000  lb.,  but  since  the 
end  of  June  operations  have  been 
speeded  up.  Plans  have  been  com- 
pleted for  a  concentrator,  but  the  time 
has  not  yet  arrived  for  its  installation. 
Eventually,  however,  the  Granby  will 
to  milling.  The  hydro-electric 
installation  is  being  hurried  to  comple- 
tion, and  it  is  hoped  that  it  will  be 
ready  by  the  end  of  the  year.  This 
should  effect  a  reduction  in  cost  of  from 
}   to   1c.  per  lb.  of  copper. 

The  company  has  taken  a  bond  on 
the  Outsider  group,  of  right  claims, 
situated  at  Maple  Hay,  on  the  Portland 
Canal,  about  35  miles  from  the  town 
of  Stewart  The  Brown  Ala 
in  1906,  ihipped  14.500  tons  of  oi 
the  group,  which  ai  ayed  practically  '■'< 
per  cent  copper  and  averaged  around 
$1  in  gold  and  silver  to  a  ton.  The 
Granby  Co   hat  recently  contracted  f"i 

further  tunneling  and  explor..' 


Rio  Tinto  Declares  Dividend 

r.u  ' 

Vr.nn" 

I  onHon.  Oct.  1 1     Director!  of  the  Rlu 

I  into  i  .  -I  an  interim  divi- 

dend on  the  ordinary  shares  of  10 

linary  dividend  was  paid   in   1919 


Tonopah  Miners  Get  50c.  Raise 
After  Brief  Strike 

Companies  Offer  25c. — Walkout  Follows 

and  Compromise  Reached  on  Oct. 

16— Surface  Men  Get  25c. 

Underground  miners  in  the  Tonopah 
and  Divide  districts  in  Nevada  quit 
work  en  Oct.  15  after  refusing  a  25c. 
increase  offered  by  the  operators.  On 
the  10th,  an  agreement  was  reached 
whereby  the  men  returned  with  an  in- 
crease of  50c,  bringing  wages  to  $5.75 
per  shift,  effective  Oct.  17.  The  set- 
tlement also  included  provision  that 
-in  lace  men  should  be  increased  25c. 
per  shift,  the  additional  wages  to  be 
paid   retroactively   from   Oct.   1   instead 

oi    'I't.    17. 

Early  in  the  month  the  miners  made 
a  demand  for  an  increase  of  75c.  per 
day.  arguing  that  working  conditions 
and  comparative  wage  scales  in  other 
camps  warranted  the  increase.  They 
agreed,  however,  to  continue  at  work 
until  Oct.  15,  when  they  would  expect 
a  definite  answer  from  the  operators. 
The  latter  felt  that  the  demand  was  un- 
reasonable and  pointed  to  the  fact  that 
the  existing  scale  was  higher  than  that 
paid   in  any   other  large  mining  district 

in  the  West.    They  also  maintained  that 
working   condition!    were    of    the    best 

tiled     attention     to     tl \celleiit 

i  'I   With    respect    to  accident 

pared   with  other  districts. 

On  the  ir,th  the  companies  made  the 

oifeT    of    a    26c      increase,    which    would 

make  Wage     |6.60,     The  miners  stood  on 

their   original   demand   and   walked   out. 

compromise  was   reached  and 

'lie     men     returned    on    the    |6.75    basis. 
This  is  the  bun      I   Wage  paid  anywhere. 

ep1 1 f    Randsburg,   in 

Southern    California,    where    the    mini- 
erg  round  nun  i^  $';. 


Wage  Increases  Hard  on 
Non-Producing  Mines 

Properties     Under     Development     in 

Northwest  May   Soon  Be  Forced 

To  Shut  Down 

The  recent  raise  in  wages  of  miners 
in  the  Coeur  d'Alene  district,  Idaho,  has 
resulted  in  announcements  of  raises  in 
wages  in  outlying  districts.  The  Con- 
tinental mine,  at  Port  Hill,  is  the  first 
to  announce  that  it  will  raise  the  wages 
of  its  employees  to  the  Coeur  d'Alene 
scale.  It  is  rumored  that  the  Talache 
mines,  at  Talache.  will  also  adopt  the 
scale.  As  yet  no  word  has  reached  here 
of  any  mines  in  eastern  British  Colum- 
bia  granting  raises. 

The  situation,  however,  is  not  agree- 
able to  the  non-producing  mines.  Many 
of  these  properties  are  not  prepared  to 
incur  additional  expense,  and  some 
mines  will  cease  operations  rather  than 
meet   the  scale. 

In  the  Republic  (Wash.)  gold  mines, 
v.  here  production  has  just  started  after 
several  year,  of  enforced  idleness  on 
account  of  high  wages  and  prices,  min- 
ers are  demanding  a  raise  in  wages. 
The  operators  maintain  that  their  mar- 
gin is  so  low  that  some  of  the  lowei 
grade  |u. .pel  ties  will  be  compelled  to 
discontinue  if  they  are  unable  to  get 
t  mental  mine,  at  Port  Hill,  is  the  first 
men  at  the  old  scale.  Whether  they 
will  be  able  to  do  BO  of  course  remains 
to  be  seen. 


(•old  Production  in  the  Transvaal 
and  India 

li\i  Cablr  from   Heutrrs  to 
"MngtH "/    and    Mining    Journal  P 

London,  Oct.   14 — The  output  of  gold 
during  September  in  the  Transvaal  was 
9  oz.,  and  in   India.  32,660  oz. 
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Aftermath  of  Fire  in  Northern 

Ontario — Mills  Again  in 

Operation 

Within  a  few  days  after  the  disas- 
trous fire  of  Oct.  4  that  destroyed 
Haileybury,  Ont.,  and  other  towns  in 
the  vicinity  of  Cobalt,  all  the  8,000 
homeless  victims  were  under  tempo- 
rary sheJter  of  some  sort,  and  adequate 
supplies  in  the  way  of  food,  clothing, 
blankets,  were  being  received.  It  has 
been  decided  to  build  standard  cabins 
18  by  20  ft.  One  million  feet  of  lumber 
has  been  ordered. 

The  spirit  of  the  people  in  the 
devastated      areas      is     excellent,     and 


News  from  Washington 


By  PAUL  WOOTON 
Special  Correspondent 


Miners  in  Alaska  Lack  Technical  Guidance 

Philip  S.  Smith  Sees  Need  for  Engineering  Advice  by  Operators 
Developing  the  Mineral  Resources  of  the  Territory 

THE     GREATEST     NEED    of    the  nical   advice,   and   for   the   reason   that 

great    majority    of   those   who    are  most  of  whom  are  operating  on  small 

trying  to  develop  the  mineral  resources .  capital. 

of    Alaska   is   technical    advice,    in    the  There    is    an    insistent    demand    for 

opinion  cf  Philip  S.  Smith,  administra-  branch    railroad    lines,   but    Mr.    Smith 


Granby  Consolidated  plant  at  Any  ox,  B.  C. 


where  lumber  is  available  building 
operations  have  already  been  started. 
It  is  expected  that  a  large  part  of 
Haileybury  will  be  rebuilt.  Three  days 
after  the  fire  the  banks  had  reopened 
for  business  in  single  rooms  and  in 
garages. 

Power  was  delivered  to  South  Lor- 
rain  on  Oct.  7,  and  the  mines  there  are 
again  working.  On  Oct.  11  sufficient 
power  was  obtained  from  the  Charlton 
plant  to  enable  Kirkland  mines  to  begin 
pumping  and  to  provide  lights  for  the 
town  and  the  mines.  The  main  power 
line  from  Cobalt  and  Matabichewan 
will,  however,  have  to  be  repaired 
before  the  companies  can  start  mining 
and  milling.  The  work  should  require 
about  a  week.  Recent  rains  have  pro- 
vided sufficient  water  in  the  Montreal 
River  to  supply  Cobalt  with  power,  and 
milling  was  again  started  on  Oct.  14. 


Reduction  in  Rail  Rates  for  East- 
bound  Bullion  Is  Probable 

Efforts  to  secure  a  reduction  on 
freight  rates  for  lead  and  copper  bul- 
lion from  Utah  smelters  to  eastern 
points  are  being  made  by  the  mining 
committee  of  the  Salt  Lake  City  Com- 
mercial Club.  Though  no  definite  prom- 
ise can  be  made  at  this  time,  exec- 
utives of  the  railroads  are  said  to  have 
the  matter  under  consideration,  and  it 
is  probable  that  some  reduction  will  be 
made. 


tive  geologist  of  the  U.  S.  Geological 
Survey,  who  has  just  returned  after 
three  months  in  the  territory.  Mr. 
Smith  found  a  dearth  of  engineers  and 
geologists  available  for  general  re- 
tainers. Whether  the  time  is  ripe  for 
any  considerable  number  of  technical 
men  to  enter  the  Alaskan  field,  how- 
ever, is  debatable,  in  Mr.  Smith's  opin- 
ion. The  business  is  there,  but  it  must 
be  developed,  as  many  of  those  who 
need  technical  advice  and  assistance 
most  are  ignorant  of  that  fact  and 
must  be  "sold"  on  the  idea. 

The  condition  has  resulted  in  consid- 
erable loss  to  some  of  the  small  oper- 
ators, Mr.  Smith  says.  He  found  at 
least  three  instances  where  mills  had 
been  erected  before  the  mines  had  been 
developed  or  proven,  and  others  indi- 
cating a  too-prevalent  jumping  at  the 
conclusion  that  every  likely  looking 
prospect  necessarily  will  soon  develop 
into  a  paying  mine.  Mr.  Smith  reports 
one  example  where  a  300-ft.  drift 
deviated  90  deg.,  no  one  having  been 
engaged  to  run  a  line. 

The  future  holds  much  for  Alaska, 
however,  in  Mr.  Smith's  opinion.  He 
considers  that  the  mineral  resources  of 
the  territory  are  only  partly  developed. 
He  found  increased  activity  in  pros- 
pecting 50  to  75  miles  from  the  rail- 
road. Most  of  this  is  by  old  placer 
men,  who  are  having  difficulties  with 
hard-rock  mining  because  of  lack  of 
experience  and  failure  to  engage  tech- 


points  out  that  spur  tracks  cannot  be 
built  until  there  is  traffic  to  sustain 
them.  Development  must  precede  rail- 
road extension. 

The  greatest  activity  at  present  is  in 
the  Willow  Creek  and  Hope  districts, 
consisting  mostly  of  the  search  for  gold 
ore.  In  the  former  district,  a  half 
dozen  small  operators  recently  have 
combined  to  make  a  crosscut,  engage 
experts,  and  otherwise  effect  economies, 
and  in  Mr.  Smith's  opinion  this  ten- 
dency to  group  small  operations  will 
increase  as  the  better  results  from  the 
practice  become  known.  Each  success- 
ful operation  benefits  the  whole  terri- 
tory by  giving  men  employment  in 
which  they  can  make  a  grubstake  and 
gain  experience,  so  as  later  to  branch 
out  as  prospectors  on  their  own 
account. 

Recently,  some  rich  silver  ore  has 
been  found.  Copper  development  is 
practically  at  a  standstill. 


Pittman  Act  Silver  Purchases, 
136,859,576  Oz. 

Purchases  of  silver  by  the  Bureau  of 
the  Mint  during  the  week  ended  Oct.  14 
amounted  to  589,000  oz.  This  brings 
the  total  purchases  under  the  Pittman 
Act  to  136,859,576  oz.  The  total  amount 
to  be  purchased  is  approximately 
207,000,000  oz.  Estimates  place  the  date 
of  expiration  of  Pittman  Act  purchases 
at  about  Dec.  1,  1923. 
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Preliminary  Report  on  Heat 
Treatment  of  Drill  Steel 
Efficiency  of  Mining  Operations  Can  Be 
Increased  by   .More  Careful   Atten- 
tion   in    Preparing    Drills 

Engineers  in  the  service  of  the 
Bureau  of  Mines  and  the  Bureau 
of  Standards  have  completed  the  draft 
of  their  report  dealing  with  the  pres- 
ent status  of  the  practice  of  the  heat 
treatment  of  drill  steels  and  the  effect 
of  treatment  on  breakage.  Before 
the  report  is  made  public  it  will  be 
considered  by  the  executive  committee 
of  the  advisory  board  appointed  by  the 
American  Institute  of  Mining  and 
Metallurgical  Engineers  to  co-operate 
with  the  Bureaus  on  the  drill-steel 
work.  The  report  is  preliminary  in 
character,  and  it  is  the  intention  to 
continue  the  work  for  another  year. 

Benjamin  F.  Tillson,  the  chairman  of 
the  executive  committee,  has  requested 
the  members  of  the  committee  to  meet 
on  Nov.  17  to  discuss  the  report  and  to 
recommend  any  changes  that  may  be 
thought  necessary  before  it  is  presented 
to  the  Institute  on  Feb.  20. 

The  field  work  on  this  problem,  which 
was  done  largely  by  Francis  B.  Foley 
and  Charles  Y.  Clayton,  metallurgists 
on  the  staff  of  the  Bureau  of  Mines, 
and  by  Henry  S.  Burnholz,  a  metallur- 
gist with  the  Bureau  of  Standards, 
indicates  that  greatly  increased  effi- 
ciency in  mining  operations  may  be 
obtained  by  disseminating  more  exact 
knowledge  as  to  the  breakage  of  drill 
steel  and  as  to  its  heat  treatment.  The 
work  on  this  problem  was  begun  in 
1919  at  the  Minneapolis  station  of  the 
Bureau  of  Mines.  Mr.  Tillson,  of  the 
New  Jersey  Zinc  Co.,  who  had  given 
much  attention  to  the  problem,  con- 
ferred with  representatives  of  the 
Bureau  of  Mines  on  the  matter,  and 
the  result  was  a  conference  on  the 
subject  in  Chicago  in  November,  1920. 
Out  of  this  conference  grew  a  co-opera- 
tive agreement  between  the  Bureau  of 
Mines  and  the  Missouri  School  of 
Mines  for  the  prosecution  of  the  work. 
In  February,  1921,  Mr.  Tillson  ar- 
ranged for  the  discussion  of  the  subject 
at  the  annual  meeting  of  the  American 
Institute  of  Mining  and  Metallurgical 
Engineers.  During  that  discussion,  it 
was  suggested  that  an  advisory  com- 
mittee I  to  work  with  the 
Bureau  of  .Minis  and  the  Bui 
Standards  in  the  farther  prosecution 
of   the   investigation. 

During      April.      May,      and      June, 
Messrs.    Pole]     '        ton    and    Burnholz 
studied   drill    steel    handling    at   sixty 
of    the    Missi 

The     result!     of    all    of    the     work     ai 
Drained  up  in  the  report  which  will  be 
<l  by  the  •  ommittee 

on    Nov.    17.  rtive   i  ommittee 

is  composed   a     follows:    B.   F.  Tillson, 
\V.    II.    Leonard, 
Denver   Kock   drill   Manuf 
J.  A.  Mathev   .  <     icible     teel 
America-    V         II     Manning,  Al 
Petroleum      Institute;      D.      A 

of  Mines,  and  G.   K.  Burgess, 
Bureau  of  Standards. 


Inadequate  Remuneration  Forces 
Dr.  Stratton   from   Govern- 
ment Bureau  of  Standards 

Dr.  S.  W.  Stratton,  for  twenty-one 
years  Director  of  the  Bureau  of  Stand- 
ards of  the  Department  of  Commerce, 
has  resigned  to  become  president  of  the 
Massachusetts  Institute  of  Technology. 
In  connection  with  Dr.  Stratton's 
resignation,  Secretary  Hoover  issued  a 
statement  condemning  the  "desperately 
poor  pay"  allowed  scientific  and  tech- 
nical men  by  the  government.  He 
pointed  out  that  the  Massachusetts  In- 
stitute of  Technology,  an  educational 
institution,  has  no  difficulty  in  paying 
men  of  Dr.  Stratton's  caliber  three 
times  the  salary  which  the  government 
allows  them.  "The  inability  of  scien- 
tific men  in  the  government  to  support 
themselves  and  their  families  properly 
under  the  living  conditions  in  Washing- 
ton," said  Secretary  Hoover  in  his  state- 
ment, "and  to  make  provision  for  old 
age,  makes  it  impossible  for  any  re- 
sponsible department  head  to  secure 
such  men  for  public  service  at  govern- 
ment salaries." 

As  Director  of  the  Bureau  Dr.  Strat- 
ton built  up  an  institution.  He  took 
over  the  directorship  of  the  Bureau 
when  it  was  created,  in  1901.  The  first 
annual  appropriation   was  $200,000. 

From  that  small  beginning  Dr.  Strat- 
ton has  built  up  a  great  scientific 
laboratory  which  has  been  intrusted 
with  the  expenditure  of  more  than 
S2,000,000  on  a  year's  work.  Under 
Dr.  Stratton's  direction,  the  Bureau 
has  grown  until  it  is  the  largest  physi- 
cal laboratory  in  the  world,  and  employs 
more  specialists  in  research  than  any 
other  single  agency  in  this  or  any  other 
country. 

Advisory  Committees  Will  Co- 
operate with  U.  S.  Bureau 
of  Mines 

At  the  request  of  the  Bureau  of 
Mines,  the  American  Zinc  Institute  has 
appointed  an  advisory  committee  to 
co-operate  with  the  Bureau  in  its  work 
on  the  problems  involved  in  the  mining, 
milling,  and  metallurgical  treatment  of 
zinc  ores.  The  committee  is  composed 
as  follows:  George  O.  Argall,  Charles 
Bocking,  W.  E.  Mitchell,  William  A. 
Ogg,  Charles  T.  Orr,  Ralph  M.  Roose- 
\,lt,  William  N.  Smith,  George  C. 
Stone,  F.  C.  Wallower,  Howard  I. 
Young. 

An  advisory  committee  to  co-operate 
with  the  Bureau  in  its  electro-metallur- 
gical work  has  been  appointed  by  the 
president    of     the     American     Electro- 
chemical   Society.     The    committee    is 
constituted  as  follows:  Carl  G.  Schlue- 
derberg,      Westinghouse      Electric     & 
tcturing    Co.;     Acheson     Smith, 
Co. ;     Frank     W. 
Coi    i  rod  ion 
Co.;  Daniel  L.  Crosby.  Detroit  Electric 
Furnai  I      B.  Gib   in,   Westing- 

1  mui 
John   A  General   Electric  Co.; 

Turnbull,    V.    S.    Ferro   Alloys 
Co.;    F      \.   .i     Fitzgerald,   consulting 

metallurgist.   Niagara  Falls. 


War  Minerals  Awards  Range 
from  $65  to  $4,381 

Subject  to  the  approval  of  the  Secre- 
tary of  the  Interior,  the  War  Minerals 
Relief  Commissioner  has  recommended 
an  additional  award  of  $2,990  on  the 
White  Horse  operations,  at  Philipsburg. 
Mont.  The  former  commission  awarded 
$468.97  in  this  claim.  The  owners  of 
the  mine,  however,  appealed  for  a 
rehearing  and  requested  that  they  be 
given  an  additional  award  of  $4,381.48 
on  account  of  alleged  errors  on  the  part 
of  the  former  commission  in  computing 
expenses  for  subsistence  and  supplies 
and  for  expenditures  on  an  adjoining 
property,  the  Manganese  Fraction 
mine.  These  claims  were  allowed  in 
part. 

After  an  exhaustive  review  of  the 
claim  of  the  United  States-Canadian 
Manganese  Co.,  of  Trenton,  N.  J.,  the 
commissioner  has  declined  to  recom- 
mend any  further  award.  The  company 
was  awarded  $17,675.58  by  the  former 
commission.  It  had  asked  for  an  addi- 
tional award  covering  the  purchase 
price  of  land  and  the  mineral  rights 
and  for  a  rebate  on  the  salvage  value 
allowed  by  the  former  commission  on 
machinery  and  equipment.  The  request 
was  denied.  Other  awards  have  been 
recommended  as  follows: 

George  D.  Gross,  Nogales,  Ariz., 
$665.67;  Alexander  Guthrie,  Alder- 
point,  Calif.,  S212  (additional)  ;  Doig 
&  Julian,  Five  Pines,  Calif.,  $222.50; 
C.  E.  Connally,  San  Luis  Obispo,  Calif., 
$65.50;  Tucker  &  Sartorius,  San  Fran- 
cisco, $590;  Field  Bros,  and  Stocker, 
Fosteria,  Calif.,  $960.50;  I.  Carpenter, 
Chico,  Calif.,  $396.25;  Gramps,  Baker 
&  Gramps,  San  Francisco,  $709;  B.  F. 
Clark,  Yankee  Hill,  Calif.,  $1,135.60; 
Goss  Manganese  Co.,  Elizabethtown, 
Tenn.,  $1,146.95;  McKeen  Bros.,  Calla- 
han, Calif.,  $570.50. 

The  claim  of  Smith  Bros.,  of  Taylor- 
ville,  Calif.,  was  disallowed  on  the 
ground  that  no  net  loss  is  established 
in   their  contentions. 


Smith  Will  Divide  Time  Between 
Coal  Commission  and  Geo- 
logical Survey 

The  appointment  of  Dr.  George  Otis 
Smith  as  a  member  of  the  President's 
Coal  Commission  makes  it  necessary 
for  him  to  curtail  his  duties  as  director 
of  the  U.  S.  Geological  Survey.  P.  S. 
Smith  will  act  as  director  during  the 
time  that  the  coal  commission  requires 
the  major  part  of  Director  Smith's 
time.  Director  Smith,  however,  experts 
to  continue  some  of  the  work  which  he 
handled  BS  die. tor  of  the  Survey.  In 
announcing  the  appointment  of  P.  S. 
Smith  as  acting  director,  Dr.  Smith, 
in  a  Bureau  notice,  says:  "I  realize  that 
this  shifting  of  burdens  means  added 
work  for  several  of  my  associates,  but 
I  believe  that  this  is  an  opportunity  to 
make  the  largest  use  of  Survey  data 
and  personnel  to  the  advantage  of  the 
public.  On  that  account.  I  am  willing 
to  work  harder  myself  for  the  next 
eleven  months  and  to  ask  my  associ- 
ates to  do  the  same." 
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News  by  Mining  Districts 

By  Special  Correspondents  in  the  Field 


35s.,  have  circularised  the  shareholders 
advising  them  not  to  sell. 

I  learn  from  Western  Australia  that 
encouraging  developments  have  taken 
place  on  the  Hampton  Properties 
ground.  On  Block  45,  at  100  ft.,  a  big 
reef  is  being  stripped  10  to  12  ft.  wide, 
averaging  11  dwt,  and  a  ten-stamp 
battery  is  being  put  up,  with  leaching 
plant  complete.  It  is  estimated  that  the 
management  has  twelve  months'  possi- 
ble ore  in  sight  and  can  pay  expenses 
of  development.  From  139  to  146  ft. 
another  lode,  10  ft.  wide,  was  struck, 
averaging  10  dwt.,  but  this  could  not 


from  the  same  district  showed  530J 
carats,  valued  at  £3,469,  found  in  a 
period  of  ten  days.  It  is  expected  that 
this  farm  will  be  "proclaimed"  on 
Sept.  15.  Fresh  discoveries  of  gold  are 
reported  from  the  farm  Kameelboom, 
No.  857,  where  a  reef  is  said  to  be 
exposed  in  four  cuttings,  averaging  36 
to  51  in.  wide,  assaying  21.10  dwts. 
On  another  government  farm,  Batavia, 
No.  858,  two  reefs  have  been  opened  up 
about  150  yd.  apart,  assaying  66.30 
dwts.  These  assays  are  probably  from 
individual  samples  and  not  an  average 
of  the  series. 

QUEENSLAND 

Sardine  Tin  Mine  Profits  from  Develop- 
ment Work 


London  Letter 
Gaika  Gold  Will  "Write  Down"  Capital; 
Outlook    Gloomy — Hampton    Prop- 
erties Open  Ore 

By  W.  A.  Doman 

London,  Oct.  6 — The  Gaika  Gold  Min- 
ing Co.  (Rhodesia),  which  Stanley  Ed- 
wards so  dramatically  captured  from 
the  Gold  Fields  last  year,  has  issued  its 
report  under  the  new  regime.  From  the 
dividend  standpoint  it  cannot  be  said 
that  the  shareholders  have  benefited, 
for  they  receive  only  74  per  cent,  as 
against  124  per  cent.  This  reduced  pay- 
ment is  rendered  possible  only  by  the  be  developed,  on  account  of  water,  and 
price  obtained  for  gold  in  excess  of  the     a   hi"Ser  pump  is  being  installed. 

standard,  i.e.,  12s.  44d.  per  oz.,  in  con-  i«j.««-«-i. t  ~t* 

trast  with  26s.  4d.  the  previous  year.  Johannesburg  Letter 

From  48,414  tons  crushed,  18,391  oz.  of  August  Gold  Output  Shows  Increase — 
fine  gold  was  recovered  at  an  expense 
of  24s.  7d.  per  ton,  or  £3.23  per  oz. 
Early  in  July,  when  A.  M.  Mackilligin, 
the  manager,  made  his  report,  the  re- 
serves were  estimated  at  46,671  tons  of 
"probable"  ore,  at  13.6  dwt.,  of  which 
30,404  tons,  at  14.1  dwt.,  was  available 
for  sloping.  Since  that  date,  the  quan- 
tity has  been  decreased,  and  the  posi- 
tion, viewed  even  from  the  best  angle, 
does  not  look  too  hopeful. 

At  various  points  in  both  the  north 
and  south  sections  of  the  mine,  ore  of 
a  profitable  character  has  been  opened, 
though  it  has  added  nothing  to  the  net 
reserves.  A  broad  development  policy 
is  to  be  undertaken,  and  to  provide  the 
funds,  the  feed  value  is  to  be  raised  to 
94  dwt.,  and  4,000  tons  monthly  is  to 
be  milled.  In  the  previous  year's  re- 
port, it  was  stated  that  the  Rubble  Reef 
appeared  to  be  fully  developed.  On  the 
fifth  level,  further  exploratory  work  has 
disclosed  what  is  believed  to  be  the 
Rubble  Reef,  and  the  values  are  re- 
garded as  encouraging.  Reading  be- 
tween the  lines  of  the  report,  it  would 
seem  that  the  directors  are  not  opti- 
mistic, for  they  foreshadow  a  writing 
down  of  capital  during  the  next  twelve 
months  of  5s.  per  share  "if  a  conserva- 
tive policy  is  followed  regarding  divi- 
dends." Financially  the  company  is 
strong,  and  though  some  of  the  share- 
holders are  beginning  to  kick  at  the 
reduced  dividend,  it  may  be  to  their 
benefit  in  the  long  run  to  get  a  return 
of  capital.     Few  companies  in  London 

have  yet  adopted  this  method  of  de-  £3,461,454.  This  shows  an  increase  of  and  at  last  report  was'stflFgood^Tlie 
feating  the  income-tax  gatherer,  but  it  21,855  oz.,  in  value,  equal  to  £100,533  last  monthly  crushing  was  sixtv  tons  of 
would  not  be  surprising  to  find  it  over  the  figures  for  July.  The  most  ore  for  twelve  tons  of  tin  oxide  This 
come  more  into  vogue.     It  savors  more     notable  increases  were  from  the  Crown     crushing  and  the  preceding  one  gave  an 

Randfontein,  4,395,  average  return  of  20  per  cent.  The 
company  owning  the  mine  has  just  de- 
clared  its   twelfth   dividend  of  3d.   per 


Brisbane — In   the    Sardine,   which    is 
now   recognized    as    the   best   tin   mine 
in  Australia,  another  important  find  is 
reported.     A  government  geologist,  re- 
porting on  this  property,  on  the  Kan- 
Fresh  Discoveries  Are  Reported  garoo  Hills  mineral  field,  North  Queens- 
By  John  Watson                      !and'   Predieted    that   the   mine    would 
improve  as  it  was  deepened  and  opened 
Johannesburg,  Sept.  12.— During  the    up.    His  opinion  has  been  borne  out  by 
past    week    the    following    gold-mining    results    as    work    has    proceeded.      The 
returns  for  August  have  been  published:    latest  discovery  is  a  new  deposit  which 


Cits  Demi 

Cone   Mais  Reel 

Crown  Mines..  226^00 

Urn-ban  Uood.  Deep  . 

East  Riin.l  I'M  .'.'.'.'.'. 

Ferreira  Deep 

Geldeniiuis  Deep.  . 
Knight  Central 

Modder  B....  .'.'.'.'.'. 

Modder  Kast 
New  Modder 
Nourae  Mines 
Robinson  G    M 
Kosr  I  leep 

WolhuterC     M... 

Village  Deep 

<  'ous.  Langlancte. . .  '  .  .  .  .         45^200 

Government  Areas 

Langlaagt,-  Estate 

New  Primrose , 

New  CJniBed 

Kaiiilfuntrin  Central 

Van  Ryn  Deep .'..'.'.'.'.'.'.'.', 

Witwatersranp 

Geduld  Proprietary 

Modder  1  >eep 

Aurora  West ...!!!!!!] 

Meyer  &  Charlton 

NewGoch 

Van  Ryn  Estate \[  . 

West  Hand  Cona 

Brakpan 

Springs 

Transvaal  G.  M.  E.    .  .  . 

Wit.  Deep 

Glynn's  l.vdenburg 

New  Kleinfontcin 

The  monthly  output  of  gold  for  the  has  been  found  in  one  of  the  levels  and 
Transvaal  for  August  was  declared  on  which  is  18  in.  in  width,  having  a 'con- 
Sept.  9  by  the  Chamber  of  Mines  as  tent  of  15  to  20  per  cent  black  tin  It 
752,490    fine    oz.,    having    a    value    of  was,  when  struck,  about  6  ft   in  length 


Tons 

Crushed 

Declared , 

£ 

171,955 

89,000 

53,000 

86.607 

226,600 

307,653 

31.800 

49.054 

125,000 

142.503 

34,000 

44,479 

54.650 

62,220 

32,500 

29,081 

62.000 

149,531 

27,000 

52,507 

112.000 

237,677 

48,000 

67,803 

18,300 

27,295 

53.700 

57,513 

32,100 

36,048 

57.600 

81,444 

45,200 

56,927 

51.300 

73,928 

20.200 

20,732 

11.000 

11,361 

157,000 

209,834 

57,200 

130,126 

48,000 

55,925 

46.800 

76.747 

44.800 

110,823 

11.000 

13,702 

15.200 

39.681 

17.500 

17,610 

34.900 

45.600 

34.300 

45.083 

64.000 

109,428 

48.000 

90.507 

16.170 

24,965 

37.200 

57,484 

3,862 

7,440 

47,900 

53,984 

Working  CoBt 

Estimated 

per 

Ton 

Profit, 

s. 

d. 

£ 

24 

4 

63,701 

25 

9 

18,431 

19 

8 

84,865 

25 

9 

8.058 

20 

II 

11.553 

21 

5 

8,007 

21 

4 

3,977 

16 

10 

1.681 

21 

9 

82.099 

27 

8 

15,159 

17 

4 

140,603 

24 

5 

9,171 

17 

10 

11,000 

18 

1 

9,043 

20 

8 

2,003 

5 

16,835 

20 

3 

11.366 

6 

162.542 

20 

10 

20,706 

18 

7 

2,114 

17 

3 

1.159 

19 

10 

55.684 

20 

6 

72.001 

17 

8 

15.074 

5 

31,288 

IS 

3 

69,966 

7 

1.825 

21 

9 

23.121 

18 

9 

1.201 

20 

10 

9,220 

7 

4,604 

22 

3 

46,070 

6 

42.600 

2.353 

13,751 

959 

20 

4 

5,371 

of  finance  than  of  mining,  and   if  the  mines,    5,577 

Gaika  had  remained  in  the  hands  of  the  and    New   Modder,   3,015   oz.   increase. 

Gold  Fields,  the  mine  would  probably  The  native  labor  returns  show  an  in- 

have  been  worked  out  and  the  company  crease  of  2,168  natives  at  work  on  the 


wound  up  in  the  orthodox  way.  Ap- 
parently there  is  not  unanimity  on  the 
board  in  regard  to  the  policy,  for  a 
further  change  is  indicated. 

The  directors  of  the  Mazapil  Copper 
Co.,  to  which  I  referred  on  Sept.  22, 
who  refused  to  accept  the  offer  of  the 
Gold  Fields  to  buy  the  shares  at  about 


geld    mines    in    August 
with   the  previous  month 

Finds  of  788  carats  of  diamonds  in 
the  month  of  August  have  been  de- 
clared from   the  farm  Kaalplaats,  No 


share,  making  a  total  distribution  of 
compared  £28,000  in  two  and  a  half  years.  This 
was  the  only  tin  mine  in  Australia  to 
continue  working  at  a  profit  during 
1921,  and  its  product  up  to  the  last  few 
months  has  been  obtained  from  devel- 


106,  on  the  Vaal  River,  near  Lindegue's    opment  work  only. 

Drift.       The     value     of     these     stones         The  only  gold  mine  in  the  Cloncurry 

amounts    to    £6,053.      Another    return    district— the  Mount  Quamby— has  com- 
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pleted  the  erection  of  its  mill  and  treat- 
ment plant,  and  has  just  reported  its 
first  crushing.  The  mine,  which  was 
discovered  about  two  years  ago,  is  a 
low-grade  property,  consisting  of  a 
huge  deposit  of  conglomerate  worked 
by  means  of  open  cuts  and  a  tunnel.  So 
cheaply  can  the  ore  be  mined  that  the 
Mount  Quamby  company  was  satisfied 
that  an  average  return  of  5  dwt.  per 
ton  would  give  a  good  profit.  The 
crushing  now  reported  consisted  of  125 
tons,  and  gave  a  return  of  51  oz.  of 
smelted  gold. 

One  of  quite  a  number  of  tin  mines 
in  the  Herberton  district,  North  Queens- 
land, that  have  of  late  been  doing  very 
well  and  giving  good  promise  for  the 
future,  is  the  Lord  Nolan,  at  Silver 
Valley,  not  far  from  the  town  of  Her- 
berton, where  tin  was  first  discovered 
in  this  region.  A  crushing  of  eighty- 
one  tons  last  month  from  this  mine 
yielded  9£   tons  of  tin  concentrates. 

The  mine  that  is  showing  best  among 
those  opened  of  late  on  the  recently  re- 
vived Normanby  goldfield,  southwest  of 
Bowen,  is  the  Frederick,  owned  by  the 
Billy  Hughes  Gold  Mining  Co.  The  reef 
being  worked  on  this  property  was  dis- 
covered in  1889,  but  early  returns  were 
not  encouraging,  and  the  mine  was 
abandoned  four  years  later.  The  pres- 
ent holders  have  recently  cleaned  out 
the  old  shaft,  which  was  down  about 
50  ft.,  are  putting  a  drive  in  the 
opposite  direction  to  that  of  the  old 
workings,  and  are  sinking  the  shaft 
another  lift.  In  the  new  drive,  when 
it  had  been  taken  only  40  ft.,  the  reef 
was  no  less  than  4  ft.  wide,  with  val- 
ues of  2  oz.  4  dwt.  of  gold  per  ton,  and 
adjoining  the  reef  there  is  1  ft.  of  rub- 
bly  ore  returning  1  oz.  A  mill  has  been 
erected  at  the  mine. 

VICTORIA 

Northern  Territory   Merits  Exploration 
and   Development 

Melbourne — The  employees  of  the 
Wallaroo  &  Moonta  Mining  &  Smelting 
Co.  have  accepted  the  terms  offered  by 
the  company,  and  operations  are  to  be 
resumed  forthwith.  H.  Lipson  Han- 
cock has  retired  from  the  position  of 
general  manager  and  been  succeeded 
by  William  Sleo,  who  has  been  asso- 
ciated with  the  company  since  If 
has  recently  been  in  charge  of  the 
tag  works. 

Although  the  Northern  Territory  has 
been  the  scene  of  many  wildcat  mining 
es,  indications  are  not  want- 
ing that  the  mineral  warrant 
development.  The  Northern  Ti 
is  the  most  undeveloped  part  of  Aus- 
tralia. The  total  white  population  is 
only  n  few  hundred,  and  tin 
mostly  resident  in  ' ;  f   I'm 

Population  is  the  first  m-cessity, 
hut.  means  of  transport  are  also  re- 
quired.     The    Commonwealth    govcrn- 

■  idering  th< 
t  ion  of  constructing  a  transconi 
railway  from  Oodnadattft,  688  miles 
north  "!'  Adelaide,  but  there  .<< 
siderable  different  >f  opinion 
the   be  •  <>f   th'     Northern 


Territory  gold  fields  which  is  attract- 
ing attention  is  the  White  Range,  Arl- 
tunga,  in  the  MacDonnell  Ranges, 
about  sixty  miles  from  Alice  Springs 
telegraph  station  and  280  miles  north 
from  Oodnadatta. 

E.  Copley  Playford,  Chief  Warden  of 
Mines  in  the  Northern  Territory,  has 
visited  the  field  and  reports  as  follows: 
"The  gold-bearing  formations  are  most 
unusual,  and  I  have  seen  or  heard  of 
none  of  a  similar  nature;  they  cannot 
be  termed  lodes  or  reefs,  and  the  only 
expression  that  conveys  any  idea  of 
their  character  is  ore  channels — their 
uniformity  is  very  noticeable.  Natur- 
ally, only  the  known  richer  places  in 
them  have  been  worked,  but  even  so, 
should  they  go  down,  as  they  give 
every  promise  of  doing,  and  retain  their 
gold  contents,  the  properties,  when 
opened  up  in  a  systematic  manner,  will 
be  of  great  value." 

According  to  the  official  records  at 
the  Arltunga  government  battery,  the 
output  from  White's  blocks  totaled 
7,863  tons,  and  the  value  of  the  gold 
recovered  by  amalgamation  and  cyanid- 
ing  the  sands  of  tailings  was  £44,780, 
an  average  result  of  £5  18s.  6d.  per  ton, 
equal  to  a  return  of  1J  oz.  of  fine  gold. 
Only  the  sands  were  cyanided,  not  the 
slimes,  the  recoverable  value  from  such 
source  being  about  one-fifth  of  the 
total.  The  best  parcel  from  the  White 
Range  was  one  of  17  tons  13i  cwt.  out 
of  the  Excelsior  workings,  which  re- 
turned gold  to  the  value  of  £3,548. 

Some  attention  is  also  being  directed 
to  the  Woolgar,  another  gold  field  in 
the  north  that  has  long  been  idle.  So 
far,  only  one  mine  (the  Perseverance) 
is  being  worked  there,  and  this  is  being 
reopened  with  assistance  from  the  gov- 
ernment, but  it  is  known  that  there  are 
others  which  are  worth  further  pros- 
pecting. The  Perseverance  for  nine 
years  ending  1909  yielded  ore  valued  at 
nearly  1  oz.  per  ton.  On  being  opened 
lately  a  crushing  of  sixty-nine  tons 
gave  the  satisfactory  return  of  87  oz., 
with  three  tons  of  concentrates  assay- 
ing   over    Id   OZ.    to    the   ton    still    to   be 

I  reated. 

RHODESIA 

Increase  in  Gold  and  Silver  Output 

The  British  South  Africa  Co.  an- 
nounces to  Reuters  the  following  min- 
eral output  from  southern  Rhodesia 
during  August.  Comparative  figures 
arc  given  for  the  preceding  month  and 
also    fin-    the   corresponding    month    last 

jreai 

August,  July,  August, 

1922       1922  1921 

Gold,  oz.  :,(;,o:i7    64,191     :>3,200 

Silver,    OK.  14,196     12,967     14,609 

tons  19,466     19,978     51,088 

..re,  inns      '.it::     16,808      8,678 

Copper,  tons  U7s         268         868 

I  m         1,712      1,448      1,818 

.   tons  23  16  in 

3  I  .'i 

16  27  9 

The   number  ,,f  producers   is   165  and 

lue        f      the      gold      produced, 

t'271,142. 


ONTARIO 

Cobalt  Shipments  Break  Record — No.  7 
Vein,  Mclntyre,  Looks  Good 

Cobalt — During  the  week  ended  Sept. 
30  shipments  from  Cobalt  were  the 
heaviest  in  years;  the  total  was  1,593,- 
130  lb.  The  Nipissing  shipped  ten  cars 
of  residues,  containing  719,147  lb,  of 
which  two  cars  were  shipped  to  a 
pottery  firm  in  Berlin,  Germany.  The 
Mining  Corporation  shipped  seven  cars 
of  residues,  containing  588,390  lb.  The 
O'Brien  shipped  two  cars  of  ore,  and 
the  Coniagas  and  Dominion  Reduction 
each   shipped   one   car  of  concentrate. 

It  is  understood  that  a  large  block  of 
stock  of  the  Lorrain  Consolidated  has 
changed  hands.  The  property  adjoins 
the  Keeley  and  the  Frontier,  on  which 
recent  developments  have  been  un- 
usually satisfactory,  and  it  is  under- 
stood that  it  is  one  of  these  companies 
that  is  interested  in  acquiring  control. 

The  Kerr  Lake  annual  report  for  the 
year  ended  Aug.  31,  1922,  shows  net 
profits  of  $413,870,  against  $479,000 
for  the  previous  year.  Dividends 
amounting  to  $300,000  were  paid.  Profit- 
and-loss  surplus  is  shown  at  $1,228,085. 
The  company's  Cobalt  property  remains 
closed,  the  revenue  being  derived  from 
the  silver  property  in  Utah  and  the 
dredging  property  in  New  Zealand. 

Porcupine — The  gold  production  of 
northern  Ontario  continues  to  increase, 
and  during  the  month  of  September 
four  of  the  mines  established  record 
productions,  these  being  the  Hollinger. 
Dome,  Mclntyre  and  Teck-Hughes.  The 
total  production  from  all  the  mines  was 
over  $2,000,000. 

With  a  production  of  $423,000  in  Sep- 
tember, the  Dome  established  a  new 
high  record.  The  average  heads  were 
$13.51,  and  the  tonnage  treated  was 
31,800. 

Another  discovery  of  high-grade  gold 
ore  is  reported  from  the  surface  of  the 
Paymaster  property.  A  few  weeks  ago 
various  reports  emanated  from  the 
company  regarding  the  discovery  of  ex- 
tremely rich  ore  on  the  300  level,  and 
the  character  of  the  information  that 
was  given  out  inclined  many  to  the  be- 
lief that  the  company  was  trying  to 
distribute  stock  as  well  as  information. 

Work  on  the  No.  7  vein  of  the  Mc- 
lntyre i>  important.  This  vein  is 
probabl]  an  extension  of  the  Hollinger 
No.  84,  and  on  the  Hollinger  it  has 
alreadj  produced  $lf..t)i)0,000,  and  the  • 
last  report  shows  86,400,000  in  reserve 
above  the  800  level.  On  the  1X7.".  level 
o!  the  Mi  Intyre  this  same  vein  has  heen 
drifted  on  for  a  distance  of  over  800 
ft.,  giving  an  average  of  $20  per  ton. 
There  is  still  400  ft.  between  the  pres- 
and  tin  Hollinger  line,  and 
diamond  drilling  indicates  that  the  ore 
continues.  The  extension  has  also  been 
indicated    to    the    east     by    several    ilia 

bond-drill  holes.  Mclntyre  appears  to 
he  getting  rapidly  into  a  position  for 
greatly     increased     production.       No.     5 

■haft  has  reached  a  depth  of  12,100  ft. 

and  preparations  are  being  made  in  the 
surface    equipment     to    provide     for    a 

depth  of  .-..(ton  ft 
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Kirkland  Lake — The  Continental 
Mines,  Ltd.,  is  making  a  public  offering 
of  260,000  shares  at  $5  per  share.  .The 
company  is  capitalized  at  700,000 
shares,  at  $5  par,  of  which  620,000  have 
been  issued.  R.  C.  Warriner  is  presi- 
dent. The  prospectus  states  that  the 
average  recovery  from  Kirkland  ores 
to  date  has  been  $12.51  per  ton,  and  that 
surface  sampling  and  trenching  on  the 
Continental  claims  have  given  most  en- 
couraging results,  with  assays  of  $15.20 
per  ton.'  This  seems  to  imply  that  a 
commercial  orebody  with  an  average 
value  of  $15.20  has  been  uncovered,  but 
evidence  is  lacking  that  this  has  been 
proved  to  be  the  fact. 

It  has  been  decided  to  resume  work 
on  the  Baldwin  property.  The  company 
has  a  shaft  down  to  a  depth  of  200  ft. 

Lake  Shore  has  completed  the  en- 
largement of  its  main  shaft  to  the  400 
level.  As  soon  as  power  is  again  avail- 
able sinking  will  be  resumed  to  800  ft., 
and  when  this  is  completed  arrange- 
ments will  be  made  to  increase  the  mill- 
ing capacity. 

MEXICO 
Southern  Pacific  Road  to   Tepic  Opens 

Rich    Mining    Territory — C.    C.    C. 
Company   Will   Develop 

Guadalajara. — The  Southern  Pacific 
R.R.  has  completed  its  line  along  the 
western  coast  to  Tepic  and  will  soon 
close  the  gap  between  that  point  and 
Guadalajara.  This  opens  up  a  rich 
mining  section.  Many  of  the  old  mines, 
fabulously  rich  in  gold,  silver,  lead, 
and  copper,  which  have  been  closed 
down  for  several  years,  owing  to  the 
cost  of  freighting  their  ores  from  the 
mines  to  the  railroads,  are  preparing: 
to  resume  operations.  Capital  is  now 
being  invested  in  both  timber  and  mines 
along  the  route  of  this  road. 

Cananea. — George  Young,  represent- 
ing the  C.  C.  C.  Mining  Co.,  has  made 
three  new  locations  of  six  pertenencias 
each  in  the  Arizpe  district.  The  loca- 
tions cover  a  portion  of  the  old 
Seguro  mine  which  embraced  a 
large  number  of  mining  claims  in 
the  vicinity  of  the  Nayarit,  Massey 
No.  2,  and  Bisbee  properties.  The  new 
filings  are  recorded  with  the  Cananea 
mining  agent  as  the  Chihuahua,  Nayarit 
and  Jalisco.  There  are  a  number  of 
old  workings  on  these  properties,  from 
nearly  all  of  which  good  ore  has  been 
extracted.  The  shafts  will  be  cleaned 
out  under  the  direction  of  Mr.  Young, 
and  it  is  expected  that  by  the  time 
the  titles  are  received  sufficient  ore  will 
be  blocked  out  to  begin  shipment. 

The  Little  Eva  mine  has  been  ac- 
quired by  Carl  Olsen.  This  property 
comprises  twenty  claims,  on  which  are 
several  shafts  and  other  old  workings. 
In  former  operations  very  rich  gold  ore 
has  been  mined.  It  is  understood  that 
development  will  soon  be  started. 

The  Mexican  Exploration  Co.  has 
taken  up  the  Cerramento  mines,  in  the 
Magdalena  district.,  and  will  develop 
them  under  the  direction  of  C.  H. 
James.  The  ores  from  this  property 
are  of  high-grade  silver,  with  some 
gold. 


Fresnillo — The  Mexican  Corporation, 
S.  A.,  is  purchasing  additional  equip- 
ment for  the  mill  of  its  Fresnillo  unit. 
When  the  installation  of  this  new  equip- 
ment is  completed,  the  daily  production 
will  be  increased  from  the  present  out- 
put of  3,000,  to  3,500  tons.  It  is  re- 
ported that  a  large  shoot  of  a  higher- 
grade  ore  has  been  opened. 

Pachuca — The  Compania  de  Real  del 
Monte  y  Pachuca  recently  increased  the 
production  of  its  Loreto  mill,  this  hav- 
ing been  accomplished  by  the  installa- 
tion of  a  48-in.  vertical  Symons  disk 
crusher. 


CALIFORNIA 

Dredging    Is    Active — Tonopah    Capital 
Invested  at  Randsburg 

Special  San  Francisco  Correspondence 

Lewiston — The  Gardella  gold  dredge, 
a  small,  wooden-hull  machine,  was 
started  on  Oct.  1.  The  dredge  will  be- 
gin operations  near  the  Paulson  ranch, 
on  the  south  side  of  Trinity  R;ver,  be- 
low Lewiston.  It  was  eighteen  months 
in  building. 

The  Estabrook  dredge,  near  Carrvilk . 
is  reported  to  have  resumed  operations. 
The     Lewiston     Gold     Dredging     Co.'s 


Bailer  Discharging,  Fremont  Consolidated  Mine, 
Amador  City,  Calif. 


Mazatlan — The  Escobosa-Burns  prop- 
erties, held  by  the  San  Demis  Mining 
Co.  near  San  Demis,  have  been  sold 
to  San  Francisco  capitalists.  The  But- 
terfield  property,  in  the  Rosario  dis- 
trict, called  La  Palma,  has  been  sold 
to  the  Hearst  people,  who  have  ac- 
quired the  controlling  interest.  Senator 
Clark,  of  Montana,  is  planning  to  start 
development  in  the  near  future  on  his 
huge  silver  blow-out,  called  La  Bufa, 
in  the  Cosala  district.  A  number  of 
established  mines  have  continued  oper- 
ation throughout  the  summer.  The 
value  of  the  exports  from  this  port  for 
the  first  six  months  of  this  year  are 
shown  below. 

Bullion:  gold,  $1,094,548;  silver, 
$1,820,574;  concentrates:  gold.  $56,128; 
silver,  128,402. 


dredge  below  Carrville,  on  the  Trinity 
River,  is  under  construction. 

Chico — At  Butte  Creek,  three  miles 
from  Chico,  the  El  Oro  Dredging  Co. 
is  operating  a  6-cu.ft.  wooden  dredge. 
The  area  of  dredging  ground  is  ap- 
proximately 200  acres.  The  dredge  is 
handling  about  100,000  cu.yd.  per 
month,  and  the  depth  of  digging  is 
averaging   18  ft. 

Oroville — The  American  Gold  Dredg- 
ing Co.  is  operating  a  6-cu.ft.  dredge  in 
the  Oroville  district.  This  dredge 
started  operations  in  1918  and  is  dig- 
ging from  120,000  to  130,000  cu.yd.  pet- 
month. 

Hammonton — The  Yuba  Consolidated 
Goldfields  is  now  operating  six  dredges, 
and  the  Natomas  is  also  operating  six 
dredges,  of  wK»«l»  *wo  are  in  the  Oro- 
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ville  district  and  four  at  N'atoma.  The 
Yuba  company  recently  placed  No.  17 
ir.  operation,  the  equipping  of  this 
dredge  with  a  double  stacker  having 
been  completed. 

Down  ieville— The  City  of  Six  mine 
was  recently  examined,  and  plans  have 
been  formulated  for  reopening  and  de- 
velopment on  an  adequate  scale  early 
next  year. 

Grass  Valley — The  Normandie-Dul- 
ciaine  mine,  in  which  Mack  Sennett  and 
other  motion-picture  actors  are  inter- 
ested, may  soon  be  placed  on  a  pro- 
ducing basis.  Recent  equipment  in- 
stalled included  a  compressor  plant  of 
sufficient  size  to  permit  rapid  shaft- 
sinking. 

Randsburg — It  is  reported  that  the 
Keystone  Divide  Mining  Co.  and  other 
Tonopah  companies  have  acquired  hold- 
ir.gs  in  the  Randsburg  district. 

MONTANA 

New   Corporation  Will   Operate   Snow- 
storm Mine 

Troy — Plans  for  the  reorganization 
cf  the  Snowstorm  Mines  Consolidated 
Co.  have  been  perfected.  The  new  com- 
pany will  be  known  as  the  Snowstorm 
Silver  Lead  Co.,  which  will  be  incor- 
porated for  2,000,000  shares,  par  value 
$1.  Under  reorganization  plans,  the 
stockholders  of  the  old  company  will 
receive  156,200  shares  in  the  new  com- 
pany, according  to  Leo  Greenough, 
president.  A  new  station  has  already 
been  started  on  the  No.  7  level,  at  which 
point  a  shaft  will  be  sunk  to  sufficient 
depth  to  warrant  capacity  operation  of 
the  mill,  which  has  handled  20,000  tons 
monthly. 

COLORADO 

Polar  Star  Will  Be  Operated  During 
the  Winter 
Oaray — C.  H.  Howe  and  associates, 
of  Denver,  have  taken  over  the  Polar 
Star  mine,  at  Mineral  Point,  having 
made  first  payment  on  the  property  to 
George  E.  Collins  and  A.  B.  Ponsford, 
of  Denver.  C.  H.  Howe  has  taken 
.  harge,  with  E.  W.  Creel  as  superin- 
!ent  All  workings  are  being  opened 
and  cleaned  out  and  ore  is  being 
-hipped.  Small  quarters  are  being  con- 
structed this  winter  to  serve  until 
ng,  at  which  time  a  tunnel  will  be 
r1  riven  from  the  Mammoth  side  of  the 
hill  to  make  available  the  large  ton- 
nage of  milling  ore  already  showing. 
Present  plans  are  to  equip  the  property 
as  early  as  possible  next  -print;  with 
complete  mining  plant  and   a  mill. 

J.  EL  Ehleri  ami  C  B.  Ho      -ion  are 
examining   the    San    Anton  m 
at  Red   Mountain,  and   investigating   a 
project  for  resuming  work  at 

Junction  with  otharf.  It  is  un- 
derstood  that  the  project  involves  new 
construction  and  operation  of  consid- 
erable  siz<\  to   begin   this  fall. 

>nue  tunnel  by 
aynolda    estate    contirm 
fairly  active  scale.    Thomas  H 
superintendent  of  the   Camp   Bird,   has 
»*<-tj  r«tain«d  in  a  super   i 
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NEW    MEXICO 

Mexican  Miners   Are   Migrating  to 

Arizona   Copper   Camps 

Lordsburg — The  total  ore  shipments 
from  this  district  for  the  month  of 
September  amounted  to  7,616  tons  of 
copper  ores  and  255  tons  of  silver  ores 
and  concentrates.  The  total  value  was 
aproximately   $150,000. 

Schauber  &  Kurz,  leasing  on  the  At- 
wood  property,  shipped  one  car  of  cop- 
per ore  during  September  and  have  300 
tons  of  ore  broken  for  shiment  to  the 
El   Paso  smelter. 

Fuller  &  Phillips  have  taken  the 
Battleship  ground,  adjoining  the  85 
Mine,  under  lease,  and  will  start  mining 
operations  at  once. 

Two  carloads  of  high-grade  copper 
sulphides  have  been  shipped  so  far  this 
month  from  the  new  vein  recently 
opened  in  No.  1  shaft  of  the  Bonney 
mine  by  Shollie  and  Reynolds,  lessees. 
A  car  of  copper  oxides  from  the  same 
shaft,  but  another  vein,  is  piled  on  the 
platform  ready  to  go  forward;  this  ore 
has  a  gross  assay  value  of  about  $50 
per  ton.  Shipments  are  made  to  the 
Copper  Queen  smelter  at  Douglas,  Ariz. 
Numbers  of  Mexican  laborers  from 
old  Mexico  are  seen  daily  traveling 
west  by  train  and  trucks,  en  route 
from  El  Paso  to  Arizona  mining  camps. 
The  labor  agent  is  once  more  abroad 
seeking  men  for  the  big  copper  com- 
panies. 

Deming — The  lead-silver  ground  in 
the  Tres  Hermanas  formerly  held  by 
the  Ramoha  Mining  Co.,  the  South 
Trail  claims  owned  by  Manning  Bros., 
and  the  Waterloo  ground  owned  by 
Dr.  S.  S.  Warren,  of  Mescalaro,  has 
been  optioned  by  California  parties  who 
intend  to  develop  it.  A  small  truck, 
two  five-ton  trucks,  a  150-hp.  gas  engine 
and  a  core-drill  outfit  have  been  pur- 
chased. The  formation  is  a  quartz- 
porphyry  carrying  lead-silver  sulphides. 
Churn  drilling  is  now  being  carried  on 
upon  the  Manning  ground,  and  a  drill 
will  be  started  soon  on  the  Waterloo, 
ng  to  Peter  Mack,  who  is  now 
the  manager. 

Hanover — The  Empire  Zinc  Co.  has 
announced  that  it  will  begin  mining 
and  milling  operations  at  its  plant  here 
as  soon  as  a  suitable  force  can  he 
secured.  The  return  of  this  company  to 
active  operations  leaves  but  one  large 
mine  in  this  section  still  shut  down 
•  of  the  mining  depression 
following  the  war;  that  is  the  Burro 
Mountain  Copper  mine,  at  Tyrone, 
owned  by  tin  Phelps  Dodge  Cor- 
poration. 

Silver  (it v— Increased  ore  shipments 
in      Houston-Thomas    group    of 
.Mining    claims,    north    of    Silver    City, 
Ughl    Hh     '1'ily  tonnage  to  be- 
nd  150  tons  a  dny      Addi- 
rucks  and  teams  are  being  used 
thi    ore  from   the  mines  to  the 
rht  yard.     Operations  are 
being   conduct.  I    by   the   Grant  County 
Mining  Co.     B.   D.  Coodier  is  superin- 
tendent 
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NEVADA 

Candelaria  Cyanide  Plant  Is  Started — 
Betty  O'Neal  Mill  Almost  Ready 

Tonopah  —  Bullion  shipments  from 
this  district  for  the  latter  half  of  Sep- 
tember were  as  follows:  Tonopah  Bel- 
mont, $93,000;  West  End,  $75,520; 
Tonopah  Extension,  $75,000;  Tonopah 
Mining,  $46,000.  Total  bullion  produced 
for  the  month  was  approximately  $575,- 
000,  which  is  about  $50,000  below  nor- 
mal, the  decrease  being  principally  in 
Belmont  shipments. 

It  is  authentically  reported  that  the 
West  End  Consolidated  Mining  Co.  has 
purchased  the  entire  Kearns  estate  in- 
terest in  the  Halifax  Tonopah  Mining 
Co.  The  latter  company  owns  and 
operates  the  Halifax  mine,  in  the  east- 
ern part  of  the  Tonopah  district.  The 
Halifax  is  a  producing  mine,  and  im- 
portant orebodies  have  recently  been 
opened  from  the  800  and  900  levels. 
The  main  shaft  is  1,700  ft.  deep. 

Rochester — September  bullion  output 
of  the  Rochester  Silver  Corporation 
was  $65,241,  against  $45,340  for  Au- 
gust. The  September  production  is 
larger  than  for  several  months,  and 
mine  conditions  are  said  to  justify  a 
continuance  of  production  at  this  rate. 
Candelaria — The  300-ton  cyanide  mill 
of  the  Candelaria  Mines  Co.  was  started 
on  Oct.  2  and  is  being  tested  on  re- 
duced capacity.  Everything  is  said  to 
be  working  smoothly,  and  tonnage  will 
be  increased.  Water  supply  is  ample. 
This  mill  was  scheduled  to  be  finished 
about  a  month  sooner,  but  the  construc- 
tion work  was  delayed  because  of  short- 
age of  labor  and  a  fire  which  destroyed 
several  company  buildings. 

Searchlight — A  London  syndicate  is 
considering  the  financing  of  the  River- 
view  property,  on  Fourth  of  July  Moun- 
tain. W.  W.  Wishon  has  examined  the 
property  and  recommends  deeper  de- 
velopment. The  mine  is  well  equipped, 
and  a  Lane  slow  speed  mill  is  available 
for  crushing  the  ore.  C.  W.  Crowley  is 
president  of  the  present  owning  com- 
pany. 

Battle  Mountain— The  Betty  O'Neal 
100-ton  flotation  plant  will  be  started 
about  Oct.  25.  It  is  planned  to  hold  mill 
heads  at  about  $25  per  ton,  which  will 
produce  concentrates  valued  at  about 
$600  per  ton.  Values  are  in  silver,  gold, 
and  lead.  Machinery  is  electrically 
driven,  with  power  generated  by  semi- 
Diesel  engines.  The  mill  is  connected 
to  the  mine  through  a  2,000-ft.  haulage 
tunnel,  and  a  storage-battery  locomo- 
tive will  In-  used  for  ore  transportation. 
Pioche — As  a  consequence  of  a  de- 
cided increase  in  mining  activity,  ship- 
ments are  now  averaging  over  1,000 
k.  with  three  producers 
ited.  Shipments  from  the  Com- 
biniil  Metals  mine  an  expected  to  be- 
gin soon,  and  the  Prince  Consolidated 
Mining  Co.  will  start  before  long  to 
supply  the  Humboldt  smelter,  at  Hum- 
boldt, Ariz.,  with  siliceous  tailings  from 
Bullionville.  A  special  freight  rate  has 
been  granted  recently  on  this  grade  of 
material. 
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UTAH 

Tintic   Standard   Has   Opened   a   Large 
Orebody  on  the  900  Level 

Eureka — Tintic  shipments  for  the 
week  ended  Oct.  7  amounted  to  160  cars, 
compared  with  156  cars  the  week  pre- 
ceding. Besides  this,  Chief  Consoli- 
dated shipped  9  cars  of  limestone  and 
15  cars  of  road  material.  Shippers 
were:  Chief  Consolidated,  40  cars;  Tin- 
tic Standard,  34;  Grand  Central,  25; 
Dragon,  11;  Iron  Blossom,  11;  Eagle  & 
Blue  Bell,  10;  Victoria,  9;  Colorado,  7; 
Swansea,  3;  Tintic  Drain  Tunnel,  2; 
Centennial-Eureka,  2;  Bullion  Beck,  1; 
Mammoth,  1;  American  Star,  1;  Eu- 
reka Hill,  1;  Alaska  Hill,  1;  Joe  Bow- 
ers, 1.  At  the  Tintic  Standard  the  new 
orebody  on  the  900  level  has  been 
opened,  140  by  120  by  65  ft.,  with  the 
limits  not  fully  determined. 

Alta — The  new  board  of  directors  of 
the  Emma  Silver  Mines  plans  to  unwa- 
ter  this  property  below  the  Bay  State 
tunnel  level.  George  Watson,  of  the 
South  Hecla,  is  president. 

The  Michigan-Utah  has  levied  an  as- 
sessment of  l|c.  a  share  to  help  pay  for 
the  new  aerial  tramway,  built  to  replace 
the  one  swept  away  by  snowslides  early 
in  February.  Ore  mined  from  the  dis- 
covery of  November,  1921,  at  the  inter- 
section of  the  Harrison  and  Lavinia 
fissures  has  more  than  paid  for  mining 
operations,  although  the  new  tram  line 
did  not  start  running  until  the  latter 
part  of  July. 

American  Fork — The  American  Leas- 
ing Co.,  operating  the  Bellerophon,  Live 
Yankee,  and  Silver  Wave  properties  un- 
der bond  and  lease,  is  continuing  ship- 
ments from  the  Silver  Wave  strike.  It 
is  expected  to  send  out  about  a  car  of 
high-grade  ore  weekly.  Some  ore  is 
being  milled. 

Bingham — Shipments  last  week  (ex- 
cluding those  of  the  Utah  Copper  and 
Utah  Consolidated)  amounted  to  83 
cars,  compared  with  75  cars  the  week 
preceding.  Production  is  as  follows: 
United  States  Mining,  36  cars;  Utah 
Apex,  32;  Bingham  Mines,  9;  Montana- 
Bingham,  6. 

Park  City — Shipments  for  the  week 
ended  Oct.  7  amounted  to  4,289  tons, 
compared  with  4,371  tons  the  week  pre- 
ceding. Shippers  were:  Ontario,  1,365 
tons;  Silver  King  Coalition,  1,075; 
Park-Utah,  1,017;  Judge  Mining  & 
Smelting,  Daly  West  &  Daly,  832  tons. 

St.  George— The  Bull  Valley  Gold 
Mines,  owning  claims  in  the  Bull  Val- 
ley district,  has  posted  notice  of  a  divi- 
dend of  |c.  a  share,  payable  Oct.  14. 
The  dividend  represents  a  payment  on 
the  purchase  price  under  bond  and  lease 
contract  for  the  sale  of  the  property  at 
the  rate  of  15c.  a  share  on  the  out- 
standing stock.  The  property  has  been 
inactive  for  some  time. 

Alta — In  regard  to  the  litigation  in 
progress  for  several  years  between  the 
Wasatch  Mines  and  the  Little  Cotton- 
wood Water  Co.  over  water  rights,  a 
verdict  in  favor  of  the  water  company 
has  been  rendered  by  Judge  J.  A.  Iver- 
son   of  the   district  court. 


ARIZONA 
Inspiration  Builds  New  Quarters 
Miami — The  Inspiration  Consolidated 
Copper  Co.  is  building  forty  cottages 
at  an  average  cost  of  $3,000  apiece. 
They  are  of  frame  construction,  plas- 
tered exterior  and  interior.  A  school 
building  costing  approximately  $70,000, 
which  is  of  concrete,  and  a  store  build- 
ing costing  probably  $35,000,  also  of 
concrete,  are  likewise  being  erected. 

MICHIGAN 

Bonus  System  Makes  Good  Wages  for 

Miners — 6,000  Employed 

By  M.  W.  Youngs 

Houghton — The  annual  report  of  the 
mine  inspector  for  Houghton  County 
shows  that  4,343  men  are  now  employed 
in  the  mines  of  the  county,  compared 
with  3,910  in  1921  previous  to  the  shut- 
down of  the  majority  of  the  mines  on 
April  1  of  that  year.  Including  the 
mines  in  Keweenaw  County — Ahmeek, 
Mohawk,  and  Seneca — the  total  number 
of  men  employed  in  the  district  is  ap- 
proximately 6,000.  Compared  with  pre- 
war years  this  is  only  35  per  cent  of 
normal. 

An  increase  in  wages,  retroactive  to 
Sept.  16,  has  been  announced  by  the 
Mohawk  and  Wolverine  companies. 
Miners'  wages,  company  account,  have 
been  increased  from  $3  to  $3.50.  The 
bonus  system  is  continued  in  force  for 
additional  ground  opened.  The  minimum 
footage  is  65  ft.  The  bonus,  which 
formerly  was  credited  only  when  an 
additional  10  ft.  was  made,  will  now 
be  paid  for  every  additional  foot  drifted, 
up  to  $4.90  for  100  ft.  The  majority 
of  the  miners  receive  bonus  payments. 

A  heavy  movement  of  copper  by 
boat  out  of  this  district  is  expected 
during  the  remainder  of  this  month 
and  in  November.  Much  of  this  metal 
doubtless  will  be  shipped  east  for  stor- 
age, inasmuch  as  a  saving  of  10c.  per 
hundredweight  can  be  effected  by  tak- 
ing advantage  of  the  cheaper  Lake 
freight  rate. 

It  is  practically  certain  that  none  of 
the  Calumet  &  Hecla  subsidiary  prop- 
erties now  idle  and  smaller  mines  long 
closed  will  be  reopened  before  spring. 
Neither  the  metal  market  nor  labor 
conditions  warrant  resumption  of  oper- 
ations, and  reopening  in  the  spring  will 
be  difficult  unless  labor  becomes  more 
plentiful. 

Seneca  has  been  delayed  somewhat 
in  the  completion  of  its  power  plant  at 
No.  2  Gratiot  shaft,  but  it  is  expected 
sinking  will  start  in  the  shaft  early 
in  November.  The  shaft  has  been  re- 
built to  the  thirteenth  or  bottom  level, 
and  there  will  be  no  delay  once  the 
hoist  is  ready.  It  is  from  this  end  of 
the  mine  that  production  will  start, 
probably  in  1923.  Before  production  can 
start  it  will  be  necessary  to  build  a 
steel  rockhouse,  which  work  will  be 
undertaken  in  the  spring.  It  also  will 
be  necessary  to  make  some  repairs  to 
the  two  heads,  owned  by  the  company, 
in  the  Lake  milling  plant  at  Point  Mills. 


MINNESOTA 
Minnesota  Steel  Co.  Will  Blow  in  An- 
other Blast  Furnace — Employ- 
ment for  300  Men 

Marble — The  contemplated  stripping 
operations  at  the  Danube  open  pit, 
operated  by  the  Balkan  Mining  Co.,  a 
subsidiary  of  Pickands,  Mather  Co., 
has  been  awarded  to  A.  Guthrie  &  Co., 
of  St.  Paul.  The  original  stripping 
operations  were  conducted  by  the  same 
company,  which  anticipates  starting  on 
the  present  work  at  once  and  continu- 
ing as  long  as  the  weather  is  favorable. 

Chisholm — The  Tod  Stambaugh  Iron 
Co.  is  installing  at  its  Billings  mine  a 
Prescott-Menominee  pump  having  a  ca- 
pacity of  650  gal.  per  minute  and  also 
a  4  x  6-in.  Triplex  clear-water  pump  of 
the  same  make. 

The  Kingston  Mining  Co.  has  started 
stripping  operations  at  the  old  Mar- 
row mine,  which  hereafter  will  be 
known  as  the  Bradford  mine.  The 
present  operating  company  has  proved 
a  good-sized  orebody  by  new  explora- 
tion, and  plans  to  remove  the  greater 
part  of  it  by  steam-shovel  methods. 

The  Shenango  Furnace  Co.  has  ful- 
filled its  ore  requirements  for  this  sea- 
son, with  total  shipments  of  about  400,- 
000  tons.  These  shipments  were  made 
from  the  stockpiles  at  the  Weeb  and 
Shenango  mines  and  from  operations 
at  the  Weeb  mine.  According  to  pres- 
ent plans,  no  work  will  be  conducted  at 
the  Shenango  property. 

Eveleth — Practically  every  ton  of 
stockpile  ore  in  the  Eveleth  district  of 
the  Oliver  Iron  Mining  Co.  has  been 
shipped.  This  indicates  the  probability 
of  capacity  underground  operations  this 
winter.  Shipments  are  still  to  be  sent 
forward  from  the  Spruce,  Adams,  and 
Leonidas  open  pits,  but  it  is  probable 
that  no  winter  work  will  be  done  in 
these  pits  after  the  close  of  the  present 
season. 

Crosby— The  Cleveland-Cliffs  Iron  Co. 
has  completed  the  shipping  of  the  com- 
pany's stockpile  at  the  Crosby  mine. 
The  ore  was  a  wash  product  and  was 
sent  to  the  mine  concentrator  before 
shipment  to  the  docks.  This  is  the  last 
work  to  be  carried  on  at  this  property 
by  the  C.  C.  I.  Co.,  as  the  lease  is  to  be 
relinquished  and  work  of  dismantling 
and  collection  of  all  equipment  is  now 
going  forward.  The  Crosby  mine  has 
been  operated  by  the  above  named  com- 
pany since  1906,  and  consists  of  two 
open  pits  besides  underground  work- 
ings from  which  a  total  of  2,000,000 
tons  has  been  shipped. 

Duluth  —  Announcement  has  been 
made  by  the  Minnesota  Steel  Co.  that 
another  blast  furnace  will  be  blown  in 
next  week.  This  will  provide  employ- 
ment for  an  additional  300  men,  with 
the  increase  in  other  departments  to 
handle  the  output  from  the  new  fur- 
nace. 

Virginia— Ore  shipments  from  the 
large  Missabe  Mountain  open  pit  oper- 
ated by  the  Oliver  Iron  Mining  Co. 
are  rapidly  approaching  the  3,000,000- 
ton  mark. 
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Daily  Prices  of  Metal* 


Copper.  N.  Y., 
net  refinery* 

Tto 

Lead 

Zine 

MPer  Cent 

StruU 

N.  T. 

M.L. 

St.  L. 

Oat. 

Bastjoiyti* 

12 

33.50 

34  25 

6\50 

6!  30 

13 



13.625©13.75 

6  65@6.70 

14 

13.50@13.75 

35.50 

34  00 

6.50 

6.30@6.35 

6.75 

16 

13.50@I3.625 

33  625 

34.375 

6.50@6.60 

6.30@6.325 

6.80 

17 

13.50@!3.625 

33.625 

34.375 

6.50@6.60 

6.30@6.325 

6.80@6.85 

18 

13.50©13.62S 

34.00 

34.S75 

6.5f@6.60 

6.30 

6.80@6.85 

•These  prices  correspond  to  the  following  quotations  for  copper  delivered:  Oct.  13th, 
13.876@14c.  ;   14th,    13.75@14c.  ;   16th.   17th   and    18th.    13.75®  13.875c. 

The  above  quotations  are  our  appraisal  of  the  average  of  the  major  markets  based 
generally  on  sales  as  made  and  reported  by  producers  and  agencies,  and  represent  to 
the  best' of  our  judgment  the  prevailing  values  of  the  metals  for  deliveries  constituting 
the  major  markets,  reduced  to  the  basis  of  New  York  cash,  except  where  St.  Louis 
is  the  normal  basing  point,  or  as  otherwise  noted.  All  prices  are  in  cents  per  pound. 
Copper  is  commonly  sold  "delivered,"  which  means  that  the  seller  pays  the  freight  from 
the  refinery  to  the  buyer's  destination. 

Quotations  for  copper  are  for  ordinary  forms  of  wire  bars,  ingot  bars  and  cakes. 
For  ingots  an  extra  of  0.05c.  per  lb.  is  charged  and  there  are  other  extras  for  other 
shapes.     Cathodes  are  sold  at  a  discount  of  0.125c.  per  lb. 

Quotations  for  zinc  are  for  ordinary  Prime  Western  brands.  Tin  is  quoted  on  the 
basis  of  spot  American  tin,  99  per  cent  grade,  and  spot  Straits  tin.  Quotations  for  lead 
reflect  prices  obtained  for  common  lead,  and  do  not  include  grades  on  which  a  premium 
la  asked. 

The  qnotatlons  are  arrived  at  by  a  committee  consisting  of  the  market  editors  of 
Engineering  and  Mining  Journal-Pres*  and  a  special  representative  of  the  Federal  tmreans 
in  Washington  which  are  Interested  in  the  mining  Indnstries. 

London 


Copper 

Tte 

Lead 

On 

0«t. 

Standard 

Eleetro- 

lytie 

Spot      |     3  M 

8pot 

3M 

Spot 

3M 

Spot 

3M 

12 
13 
16 
17 
18 

621 
62| 
62| 
62} 
62{ 

62* 
63i 
63} 
63} 

621 

70J 

71 

71 

71 

701 

166} 
167f 
1681 
169! 
171 

1671 

168! 

170 

1701 

171| 

251 

25} 
25} 
251 
25} 

24} 
24} 
24} 
24! 
24} 

321 
33} 
33! 
34} 
34| 

32} 
321 
321 
33} 
33} 

The  above  table  gives  the  closing  quotations  on   the  London   Metal  Exchange, 
prices  in  pounds  sterling  per  ton  of  2,240  lb. 

Silver  and  Sterling  Exchange 


Silver 

Oet. 

Sterllng 

Exchange 
•Checks" 

Silver 

Oot. 

Exchange     New  York    New  York 
"Cheeks"  '  Domestic!      Foreign   j    London 
1      Origin     I      Origin 
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New  York  quotations  are  as  reported  by  Handy  &  Ilarman  and  are  in  cents  per 
troy  ounce  of  bar  silver,  999  fine.  London  quotations  are  in  pence  per  troy  ounce  of 
sterling  silver.  925  flne.  Sterling  quotations  represent  the  demand  market  in  the  fore- 
noon.    Cables  command  one-quarter  of  a  cent  premium. 


Metal  Markets 
\.«    York.  Oct  18,  1922 
The  metal  marketi    have  been  quiet 
this  week.     Zinc-  and  tin  h 
advances,  although  buying  has  i 
on    an    extensive    scale.      Co] 

Thursday    was    Coltiml 
and    virtually    DO    bu  trans- 

acted  in   the   New   York   market. 
Copper 
of   the   larger   produ 
continuing  to  quote  14c.  delivered,  but 
little  if  any  business:  has  been  done  on 
this  basis  since  last  Saturday. 
ire   meeting   the  competition   <>f   those 
producers    whose    policy    providi       foi 
marketing  steadily    th,-ir   current    out- 
put    In  the  last   three  oi    fmn    day 


the  price  of  132c.  delivered  has  been  so 
common  that  it  has  been  necessary  to 
go  even  below  this  to  attract  pur 
and  63  era]  orders  of  fairly 
large  size  have  been  placed  at  13.7.V. 
delivered.  The  amount  of  coppen  to  be 
obtained  at  this  price  shows  indii 
of  being  limited,  however,  and  con- 
turners  generally  are  (incline;  it  difficult 
to  obtain  copper  for  less  than  I8{c. 

lecline  in  price  is  entirely  at 
tributed  to  the  apathy  of  consumers. 
They  are  operating  their  plants  to 
capacity,  BO  some  other  reason  must  be 
d  foi  the  sudden  lull  in  demand 
blei  reai  on  Is  the  freight 
embargo,  Whereas  it  ordinarily  may 
tako  one  week  to  ship  from  refinery  to 
Consumers'    destination,    it    now    takes 


three  or  four  weeks,  and  the  consumer 
is  more  interested  in  getting  material 
in  and  out  of  his  plant  just  now  than  in 
buying  more  raw  materials.  He  has 
not  forgotten  the  1920  tie-up.  The 
freight  situation  is  expected  to  show 
material  improvement  in  six  weeks. 
Other  causes  assigned  for  the  slump 
are  the  Jewish  holidays  last  week,  the 
"World's  Series"  baseball  games,  the 
climax  in  the  Near  East,  which  was 
expected  adversely  to  affect  export  busi- 
ness in  copper,  and  the  general  unsat- 
isfactory state  of  European  affairs; 
and  last,  but  not  least,  the  trade-paper 
reports  that  copper  was  softer.  Re- 
ports of  weakness  immediately  scare 
away  buyers,  who  stand  off  and  wait 
for  the  weakness  to  develop  to  its  full- 
est extent  before  coming  into  the  mar- 
ket. It  is  significant  that  some  of  the 
principal  consumers  have  been  buying 
fairly  heavily  on  the  decline. 

Export  business  continues  quiet  at 
prices  which  net  producers  not  far 
from  those  realized  on  domestic  busi- 
ness. 

Lead 

The  official  contract  price  of  the 
American  Smelting  &  Refining  Co.  con- 
tinues at  6.50c,   New  York. 

Sales  have  not  been  so  large  as  last 
week,  but  producers  have  little  lead  to 
offer,  and  there  has  been  no  sign  of  a 
slump  in  price.  Lead  for  prompt  de- 
livery is  virtually  unobtainable  in  the 
New  York  market  except  in  small 
quantities  from  dealers  who  are  asking 
up  to  6.75c.  for  it.  With  the  St.  Louis 
market  firm  at  6.30c,  shipment  from 
there  could  not  be  arranged  under 
6.65c.,  New  York,  so  a  slight  premium 
on  the  Smelting  company's  price  is  not 
unreasonable.  There  was  some  effort 
in  St.  Louis  to  obtain  6.35c  for  lead, 
hut  consumers  were  not  particularly  at- 
tracted by  this  price  and  the  basis  of 
actual  business  has  gradually  returned 
to  6.30c  Embargoes  are  affecting  the 
lead  market,  being  troublesome  alike  to 
producers  and  consumers. 
Zinc 

That  the  reaction  in  zinc  which  oc- 
curred up  to  the  present  week  was 
merely  of  a  temporary  character  is  in- 
dicated by  the  advance  in  price  which 

took  place  this  week  and  which  enabled 
the'  metal  to  recover  nearly  all  the 
ground  it  had  lost.  Today  common 
i  sine  are  being  held  generally 
at  6.85c,  East  St.  Louis,  and  the  mar- 
ket is  strong.  The  excellent  position 
of  the  metal  is  shown  by  the  statistics 
of  the  American  Zinc  Institute  for  Sep- 
tember,  which  state  that  stocks  on  hand 
Sept.  l  w,re  81,629  tons;  production  in 
September,  38,184;  shipments,  35,957; 
stock  on  hand,  Sept.  :;0,  IS, SOU,  or  about 
two  weeks'  supply  of  metal.  Inquiries 
during   the    week    were   good,  and   zinc 
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is  being  heavily  consumed  by  both  gal- 
vanizers  and  brass  manufacturers. 
The  market  for  high-grade  metal  has 
been  highly  satisfactory  at  prices  rang- 
ing from  7.50c.  to  7.75c.  per  lb.  with 
0.36c  freight  allowance.  For  high- 
grade  for  November  shipment  8c.  per 
lb.  is  being  asked. 

Tin 

The  price  of  tin  continues  to  advance, 
the  rise  in  price  being  engineered  en- 
tirely by  London  interests,  and  not 
being  caused  by  any  dearth  of  supplies 
or  by  improved  demand.  Possibly  they 
feel  that  tin-platers  in  this  country  will 
soon  decide  on  prices  for  the  first  half 
of  1923  and  that  the  opportunity  of  giv- 
ing the  market  a  strong  tone  should 
not  be  lost.  Business  here  has  been 
largely  between  dealers,  who  have  been 
content  to  take  profits  even  if  they  sell 
somewhat  below  London  parity.  Straits 
tin  for  forward  delivery  has  been 
quoted  at  discounts  of  i  to  lc.  from 
the  prices  asked  for  spot.  Chinese  tin 
for  forward  delivery  has  sold  for  as 
much  as  ic.  under  the  spot  quotation. 

Arrivals  of  tin,  in  long  tons:  Oct. 
10th,  China,  3;  13th,  London,  25;  16th, 
China,  125;  Australia,  18.  Total  this 
month   to  date,  3,616. 

Gold 

Gold  in  London:  Oct.  12th,  93s.;  13th, 
93s.;  16th,  92s.  10d.;  17th,  92s.  10d.; 
18th,  92s.  5d. 

The  circulation  statement  of  the 
U.  S.  Treasury  Department  for  Oct.  1 
is  as  follows:  Gold  coin  and  bullion, 
$3,874,178,711;  standard  silver  dollars, 
$402,754,404;  subsidiary  silver,  $270,- 
772,004;  United  States  notes,  $346,681,- 
016;  Federal  Reserve  notes,  $2,668,- 
880,610;  Federal  Reserve  Bank  notes, 
$64,219,400;  National  Bank  notes, 
$760,751,197;  total,  $8,388,237,342.  Cir- 
culation per  capita,  $41.04. 

Foreign  Exchange 
Foreign  exchanges  are  generally 
stronger.  On  Tuesday,  Oct.  17, 
francs  were  7.53c;  lire,  4.235c; 
marks,  0.03 Ac;  and  Canadian  dollars. 
1   per  cent   premium. 

Silver 

Due  to  further  sales  from  China  and 
the  Continent,  the  London  market  con- 
tinued to  drop  until  Oct.  18,  when  buy- 
ing orders  from  China  and  the  Indian 
bazaars  caused  sudden  recovery  to  341d. 
The  price  in  London  was  reflected  in  the 
New  York  market,  and  the  improve- 
ment in  sterling  exchange,  coinciding 
with  the  London  advance,  caused  a 
raise  of  He  locally. 

Mexican  Dollars— Oct.  13th,  51i;  14th, 
51?;  16th,  511;  17th,  51;  18th,  52c 

Other  Melals 

Quotations  cover  large  wholesale  lots  unless 
otherwise  specified. 

Aluminum — Importers  are  not  anx- 
ious sellers,  preferring  to  wait  for  bet- 
ter prices.  General  market  for  99  per 
cent  grade,  about  20@21c  per  lb. 

Antimony  —  Chinese  and  Japanese 
brands,  6i@7c;  W.  C.  C,  7.25@7.50c 
Cookson's  "C"  grade,  spot,  9c     Dull. 


Bismuth— $2.35@$2.45   per  lb. 

Cadmium — Quiet  at  $1.15  per  lb. 

Iridium — $275@$300  per  oz.  Nominal. 

Nickel — Standard  market,  ingot  and 
•hot,  36c;  electrolytic,  39c  Outside 
market,  32@34c.  per  lb. 

Osmium  —  Pure,  $60@$70  per  oz. 
troy,  in  Los  Angeles.    Strong. 

Palladium — $55  per  oz. 

Platinum — $108  per  oz.    Easier. 

Quicksilver— $73  per  75-lb.  flask. 
Market  firm.  San  Francisco  wires 
$70.80. 

Selenium— $1.80@$1.90  per  lb. 

Tellurium — 11.75  per  lb. 

Tungsten — Powder,  75c@$1.05  per  lb. 

The  prices  of  CobaK,  Magnesium, 
Molybdenum,  Monel  Metal,  Osmium, 
Rhodium,  and  Thallium  are  unchanged 
from  prices  given  Oct.  7. 

Metallic  Ores 

Chrome  Ore — Indian  chrome  ore, 
$18  per  ton,  ci.f.  Atlantic  ports.  Rho- 
desian  and  New  Caledonian,  $23  and 
$25  per  ton.    Market  quiet. 

Manganese  Ore — 30c  per  long  ton 
unit,  seaport,  plus  duty;  equivalent  to 
about  45c  Chemical  ore,  $70@$75  per 
gross  ton. 

Molybdenum  Ore — 55@60c  per  lb.  of 
MoSi  for  85  per  cent  MoSi  concentrates, 
plus  duty;  equivalent  to  80@85c  per  lb. 

Tungsten  Ore — Chinese  ore,  $7.50(5) 
$8  per  long  ton  unit  of  WO,. 

Iron  Ore,  Magnetite,  Tantalum, 
Titanium,  Uranium,  Vanadium,  and 
Zircon  ore  are  unchanged  from  the 
quotations  published  Oct.  7. 

Zinc  and  Lead  Ore  Markets 

Joplin,  Mo.,  Oct.  14. — Zinc  blende,  per 
ton,  high,  $42.70;  basis  60  per  cent  zinc, 
premium,  $41@$42;  Prime  Western, 
$38@$40;  fines  and  slimes,  $38@$36; 
average  settling  price,  all  grades  of 
blende,  $38.84. 

Lead,  high,  $86.40;  basis  80  per  cent 
lead,  $85;  average  settling  price,  all 
grades  of  lead,  $83.75  per  ton. 

Shipments  for  the  week:  Blende, 
7,143;  lead,  1,890  tons.  Value,  all  ores 
the  week,  $435,720. 

Purchases  for  the  week  were  4,600 
tons  over  those  of  the  previous  week, 
and  quotations  were  unchanged  at  the 
close,  though  a  strong  effort  was  made 
up  to  Friday  evening  to  force  prices  to 
a  $39  and  $38  basis,  Prime  Western. 
One  purchasing  agency,  out  of  the 
market  the  previous  week,  purchased 
more  than  4,000  tons;  another  increased 
its  purchases  by  more  than  700  tons, 
and  one  other,  500  tons.  Some  buyers, 
adhering  to  a  lower  basis,  failed  to  fill 
orders. 

The  Zinc  Institute  has  organized  to 
make  a  concerted  effort  to  clear  up  the 
car  situation. 

Platteville,  Wis.,  Oct.  14.— Blende, 
basis  60  per  cent  zinc,  $44.25  per  ton. 
Lead,  basis  80  per  cent  lead,  $90  per 
ton.  Shipments  for  the  week:  Blende, 
606;  lead  ore,  40  tons.  Shipments  for 
the  year:  Blende,  15,710;  lead,  1,324 
tons.  Shipped  during  the  week  to 
separating  plants,  918  tons  blende. 


Non-Metallic  Minerals 

Borax — 53@6c.  per  lb. 

Asbestos,  Barytes,  Bauxite,  Chalk, 
China  Clay,  Emery,  Feldspar,  Fluor- 
spar, Fuller's  Earth,  Graphite,  Gypsum, 
Limestone,  Magnesite,  Mica,  Monazite, 
Phosphate,  Pumice,  Pyrites,  Silica,  Sul- 
phur, and  Talc  are  unchanged  from  the 
prices  published  Oct.  7. 

Mineral  Products 

Arsenious  Oxide  (white  arsenic-) — 
firm  at  lOJc  per  lb. 

Copper  Sulphate — Large  crystals, 
5.85c  per  lb.;  small,  5.75c. 

Sodium  Nitrate — $2.25@$2.66  per  100 
lb.,  ex  vessel  Atlantic  ports. 

Potassium  Sulphate  and  Sodium  Sul- 
phate are  unchanged  from  quotations 
of  Oct.  7. 

Ferro -Alloys 

Ferromanganese  —  Domestic,  78@82 
per  cent,  $69@$75  per  gross  ton,  f.oA., 
furnace.  Spiegeleisen,  19@21  per  cent, 
$39,  f.o.b.  furnace;  16@19  per  cent,  $38. 

Ferrotungsten — Domestic,  70@80  per 
cent  W,  75c.@$l  per  lb.  of  contained  W, 
f.o.b.  works. 

Ferrocerium,  Ferrochrome,  Ferro- 
molybdenum,  Ferrosilicon,  Ferrotita- 
nium,  Ferro-uranium,  and  Ferrovana- 
dium  are  unchanged  from  the  prices 
published  Oct.  7. 

Metal  Products 

Zinc  Sheets— $8.50  per  100  lb.,  f.o.b. 
works. 

Copper  Sheets,  Lead  Sheets,  Nickel 
Silver,  and  Yellow  Metal  are  unchanged 
from  the  prices  published  Oct.  7. 

Refractories 

Bauxite  brick — $45@$50  per  net  ton, 
f.o.b.  shipping  point. 

Chrome  Brick,  Chrome  Cement,  Mag- 
nesite Brick,  Magnesite  Cement,  Silica 
Brick  and  Zirkite  are  unchanged  from 
the  prices  published   Oct.   7. 

The  Iron  Trade 
Pittsburgh,  Oct.  17,  1922 

Some  buyers  of  steel  probably  have 
stocks  of  considerable  size,  and  liquida- 
tion will  probably  be  a  factor  in  making 
the  steel  market  in  the  next  few 
months.  The  Steel  Corporation  has  a 
well  filled  order  book,  but  some  of  the 
independents  have  little  tonnage  ahead. 

Steel  prices  are  firm,  with  delivery 
premiums  still  ruling  in  a  few  com- 
modities. Buyers  expect  prices  to  de- 
cline. 

Pig  Iron — Pig  iron  is  being  offered  at 
lower  prices,  which  do  not  seem  to 
interest  buyers,  and  an  extensive  read- 
justment is  likely.  Latest  sales  and 
quotations  have  been  at  the  following 
prices:  Bessemer,  $33;  basic,  $30; 
foundry,  $32,  f.o.b.  Valley  furnaces. 
The  trade  is  discussing  how  far  prices 
will  decline  before  buyers  take  hold. 

Connellsville  Coke  —  The  market 
began  its  break  a  week  ago.  and,  with 
the  market's  usual  sensitiveness,  prices 
are  tumbling  rapidly.  Last  offers  are 
at  $9  for  furnace  coke  and  $12  for 
foundry,  with  buyers  very  reserved. 
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German  Metal  Industries  Chaotic 

Special  Foreign  Correspondence 


EXCHANGE  DIFFICULTIES,  credit  restrictions,  money 
and  fuel  scarcity  are  hampering  the  extension  of  metal 
business  in  Germany.  The  selling:  of  American  copper 
has  fallen  off,  and  the  numerous  copper  and  brass  sheet, 
wire  and  tube  rolling  mills  are  preparing  amalgamations  or 
at  least  some  sort  of  interest  pooling  in  order  to  he  able  to 
buy  copper  on  a  larger  and  more  efficient  basis.  The  near 
future  will  witness  certain  radical  changes  in  the  commer- 
cial relations  between  consumers  and  brokers. 

As  for  the  big  electrical  concerns,  such  as  Allgemeine 
Elektrizitats-Gesellschaft,  Siemens-Schuckert-Werke,  Berg- 
mann  Elektrizitats-Werke  and  their  affiliated  firms,  which 
are  yet  well  booked  with  foreign  orders,  it  may  be  pointed 
out  that  they  can  manage  to  secure  metals  even  at  the 
present  rate  of  exchange.  They  have  had  the  chance,  more- 
over, to  acquire  copper,  tin,  and  also  lead  and  alloys  at  more 
favorable  rates  by  covering,  at  the  date  of  purchase,  their 
future  currency  obligations,  but  the  industrial  establish- 
ments of  the  country  are  unwilling  to  carry  too  great  a 
supply  of  commodities  because  of  the  general  uncertainty 
concerning  future  political  and  economic  developments. 

Over  the  heads  of  German  captains  of  industry  looms  the 
sword  of  Damocles,  and  business  here  goes  on  largely  on 
speculative  lines,  especially  on  the  metal  exchanges  of  Ham- 
burg and  Berlin.  Because  cash  has  become  rare,  the  people 
of  Germany  buy  futures.  Future  de'ivery  is  much  dearer, 
therefore,  than  spot,  as  the  demand  for  futures  is  larger. 
Furthermore,  future  buying  necessitates  foreign  exchange 
obligations  and  loan  interests  at  nearly  50  per  cent.  In 
view  of  the  prohibitive  character  of  such  interest  rates,  the 
people  purchase  bullion  instead  of  foreign  currency. 

In  other  directions  people  shrink  from  commitments  even 
as  regards  spelter  or  lead.  At  the  moment  about  8,000 
metric  tons  of  spelter  are  held  by  the  galvanizing  concerns 
of  Rhineland- Westphalia,  which,  however,  the  owners  are  not 
willing  to  draw  upon,  for  this  asset  is  looked  upon  as  a  sort 
of  last  reserve  for  an  emergency.  Since  the  Upper  Silesian 
zinc  mines  no  longer  are  at  the  disposal  of  the  German 
zinc  syndicate,  the  spelter  scarcity  has  become  more  and 
more  stringent.  Recently  the  German  industrial  magnate, 
Mr.  Stinnes,  entered  into  a  big  contract,  under  the  terms  of 
which  German  firms  arc  to  deliver  to  France  tremendous 
quantities  of  building  material,  which  include  galvanized 
sheets.  But  where  shall  these  sheets  come  from  if  there  is 
not  enough  spelter  in  the  mills?  Unluckily,  one  learns  here 
that  American  spelter  production  is  not  large  enough  to 
allow  any  extensive  export  to  the  European  Continent,  and 
it  is  a  long  way  to  an  alteration  of  the  Australian  attitude 
toward  Germany — i.e.,  to  the  raising  of  its  export  embargo. 

British  spelter  production  is  somewhat  negligible  and 
that  of  Belgium  is  mainly  rolled  and  forwarded  to  France, 
whereas  the  smelting  and  refining  capacity  of  Germany  is 
believed  here  to  be  capable  of  expansion.  As  a  matter  of 
fact,  the  refineries  of  western  Germany  are  working  old 
spelter  material  and  ashes  to  the  extent  of  half  their  capac- 
ity. Manufacturers  of  fine  spelter — this  article  has  good 
export  opportunities  at  the  moment — are  competing,  how- 
ever, with  the  spelter  refineries  for  old  material. 

A  remarkable  feature  has  been  the  news  that  German 
copper  refineries  (that  of  Hindi  at  Hamburg  and  the  Nord- 
deutsche  Affineric  at  Hamburg)  have  succeeded  in  manu- 
factnr  nrs.     Therefrom   expectations 

for  future  i  many,  in  this  line  of  copper 

supply,  from  the  United  States'  producers,  are  cherished  in 
some  circles  in  Germany.  So  far,  however,  the  American 
elect  r.  r   has  remained   the   standard  of  value  in 

the  whole  German  metal  business.  One  wonders  to  hear 
that  this  may  become  otherwise  in  some  distant  future,  but 
even  clever  people,  when  despondent,  become  childish.  An 
example  was  afforded  recently  by  the  exuberant  joy  over 
the  arrival  of  a  consignment  of  "Ul  metal  from  Russia. 

The  Mf.TM    SOFTLY  Di     I        me  War 

It  is  common  knowledge  that  Germany  was  by  far  the 
biggest  metal  consumer  of  all  European  n   pre- 

war times,  but  as  a  producer  she  had  ind  lead  in 

mable  supplies  to  rely  upon.     Imm.  re  the 

war   began,   G<  'many   was    a  t,t    of 

the  world's  copper  production,  of  about  f  that 

of  tin   and  lea-l,  of  ?3   pi 

inrrens  rig  proportions  of  nickel,  ilver.  antimonj  ai  I  tung- 
sten. Germany  owed  the  leadini'  position  of  her  electrical 
and  L''  Is        fs       ties  for  receiving  trei 


dous  quantities  of  copper,  nickel,  chromium,  vanadium  and 
other  metals  from  producing  countries  but  as  soon  as  the 
blockade  cut  Germany  from  all  overseas  supplies,  par- 
ticularly of  Australian  zinc  concentrates,  Mexican  lead, 
Canadian  nickel,  and  Bolivian  tin  and  tungsten  ores,  the 
country  was  faced  with  a  rapid  depletion  of  her  last  re- 
serves of  available  metals.  The  annual  Mansfeld  copper 
output,  added  to  that  of  smaller  concerns,  amounted  to  only 
24,000  metric  tons — only  8  per  cent  of  the  normal  require- 
ment. The  aluminum  production,  1,200  tons,  was  negligible. 
At  the  storehouses  of  Hamburg  and  Bremen  the  total  cop- 
per supplies  (at  the  time  the  war  began)  were  several 
thousands  of  tons,  and  the  reserve  of  this  metal  in  the 
hands  of  500  principal  users  was  40,000  tons.  Unluckily 
for  Germany,  she  had  also  to  supply  Austria  and  her  Balkan 
allies  with  ever-increasing  quantities  of  metal. 

To  avert  a  collapse  that  was  sure  to  come  by  virtue  of  an 
absolute  lack  of  metals,  the  State  War  Department  resorted 
to  hard  measures  and  forbade  at  first  the  use  of  virgin 
and  half-finished  metals  for  other  than  war  purposes.  Then 
an  embargo  was  laid  upon  metallic  articles,  even  kitchen 
utensils  and  household  commodities.  In  May,  1915,  the  de- 
partment required  90,000  tons  of  copper  and  copper  alloys 
which  were  held  by  40,000  German  metal  firms,  and  4,000 
tons  of  aluminum,  1,059  tons  of  tungsten,  5,000  tons  of 
chromium,  3,000  tons  of  nickel  and  4,500  tons  of  tin.  There 
was  a  chance,  of  which  advantage  was  taken,  to  obtain 
about  fifteen  tons  of  tin  from  a  Saxon  mine,  and  nearly  a 
hundred  tons  of  pure  nickel  monthly  from  the  Frankenstein 
mine,  belonging  to  the  Krupp  concern. 

At  the  outset  all  that  registering  work  of  the  War  De- 
partment was  skillfully  organized  and  administered  by 
Walter  Rathenau,  the  lately  murdered  minister  of  foreign 
affairs,  but  he  was  soon  replaced  by  a  bigjorganizer,  Colonel 
Koeth,  who  by  genius  and  military  stress  succeeded  in 
requisitioning  huge  masses  of  metals  of  every  description 
from  every  part  of  the  country.  As  soon  as  Serbia  was 
conquered,  German  engineers  exploited  the  Bor  copper  mine 
to  the  extent  of  18,000  tons  of  ore,  or  1,000  tons  of  pure 
copper  monthly.  Large  deposits  of  chromium  ore  were 
found  in  Hungaria  and  Serbia  and  treated  by  German 
smelters.  The  wonderfully  rich  deposits  of  Asia  Minor 
could  not  be  turned  into  account  by  Germany,  owing  to  the 
masterly  procrastinating  policy  of  the  Turks.  But  the 
feverish  activity  of  the  big  German  mining  concerns,  such 
as  Giesches'  Erben  (zinc),  Friedrichshutte  and  Rhein-Nassu 
(lead),  as  well  as  of  the  refiners  that  assisted  the  govern- 
ment in  procuring  large  supplies  of  the  sorely  needed  metals, 
made  up  in  a  satisfactory  degree  for  the  deficiencies  of  the 
Allies.  A  growing  stream  of  scrap  and  slags  from  ancient 
dumps  went  into  the  German  refineries.  Not  even  lightning 
conductors,  fireboxes  of  locomotives,  or  the  bronze  clocks  of 
the  churches  were  spared. 

As  soon  as  the  so-called  Hindenburg  program  was  put  into 
effect,  by  which  nearly  unlimited  proportions  of  ammunition 
of  every  description  were  to  be  turned  out,  requisitioning 
went  on  on  an  unheard  of  scale.  At  the  same  time  the 
rare  metals  were  gradually  superseded  by  zinc,  lead,  iron, 
and  aluminum.  No  longer  did  cartridge  cases  consist  of 
electrolytic  copper  and  fine  spelter,  but  of  mere  iron.  Bul- 
lets of  shrapnel  were  not  made  of  lead  and  antimony, 
but  of  steel.  Babbitt  metals  were  made  of  calcium  and 
barium  alloys  instead  of  tin  and  antimony.  For  solder  pur- 
poses cadmium  had  to  be  used  in  place  of  tin;  for  steel- 
hardening,  molybdenum  and  vanadium  were  replacing  tung- 
sten. To  segregate  the  formidable  quantities  of  existing 
"spare"  metals  (Sparmetalle)  from  their  numerous  alloys, 
extensive  refinery  establishments  were  erected.  Tin 
trolytic  refineries  at  Nsenbnrg  (Hirsch).  at  Liinen  (West- 
phalia), at  Y.ltcn,  at  Evcking,  and  at  Mulheim  started  in  the 
later  stages  of  the  Great  War,  and  the  then  relatively  small 

lishment  of  Norddeutsche  Affineric,  at  Hamburg, 

m  cr|  that  great  enlargement  which  gave  it  the  efficiency 
which  it  possesses  today.  Much  the  same  may  be  said  about 
the  Linnhiitte  Wilhelmsburg  (near  Hamburg),  which  dur- 
ing the  war  was  nig  tin  out  of  tin  plate  and 
bronze.  Of  high  standing,  down  to  the  present  day,  were 
the  plants  at  Call  and  Duisburg. 

The  stimulus  given  by  the  strain  and  stress  of  war  time 

to  the  metal  industries  of  Germany  by  the  increasing  scien- 

aml  teel  nical  skill  is  bound  to  render  the  re- 

Aning  and  alloying  industry  most  efficient  as  soon  as  fuel 

i  jin  be  obtained  and  exchange  uncertainties  adjusted. 
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Present  Conditions  in  Basic  Industries 
in  the  United  States 


AT  THE  National  Conference  of  Business  Paper  Editors, 
held  last  week  at  the  Hotel  Astor  in  New  York  City, 
L  several  short  papers  were  read  by  the  editors  of  jour- 
nals representing  the  principal  basic  industries,  the  aim  being 
to  give  word  pictures  of  the  industrial  condition  of  the 
country. 

In  discussing  the  metal-mining  industries,  J.  E.  Spurr, 
editor  of  the  Engineering  and  Mining  Journal-Press,  said: 

"The  metal-mining  industries  in  general  are  experiencing 
the  same  impetus  toward  greater  prosperity  that  the  other 
industries  of  the  country  have  been  feeling.  An  increased 
consumption  has  led  to  a  reduction  of  the  stocks  of  the 
metals,  and  to  the  opening  up  of  many  of  the  mines  that 
had  been  partially  or  entirely  shut  down  on  account  of  the 
lack  of  a  demand  for  the  metals.  The  greatest  copper  mines 
of  the  United  States — the  great  low-grade  ores  commonly 
called  porphyry  coppers — most  of  which  were  closed  down, 
have  all  reopened  and  are  working  at  various  capacities; 
and  are  showing  on  the  average  a  slight  operating  profit. 
Lead  and  zinc  have  experienced  a  similar  revival.  Never- 
theless, there  is  in  the  non-ferrous  metal  industries  nothing 
that  approaches  the  proportions,  or  even  the  indications, 
of  a  boom.  Labor  is  very  scarce,  with  the  result  that  vol- 
untary wage  increases  to  miners  have  been  made  throughout 
the  country,  and  this  tends  to  offset  the  profit  derived  from 
somewhat  higher  metal  prices  and  increased  domestic  con- 
sumption. Transportation  difficulties — the  lack  of  sufficient 
cars — have  also  interfered  with  production  from  some  of 
the  mining  districts." 

Mr.  Spurr  then-  mentioned  the  Pittman  Act  and  its  rela- 
tion to  the  silver  market. 

In  looking  to  the  future,  he  made  the  following  comment: 
"The  great  test  of  prosperity  for  the  mining  industries 
during  the  next  year  will  depend  upon  how  far  the  United 
States  is  self-sufficient.  Undoubtedly  it  is  a  world  in  itself 
— undoubtedly  it  constitutes  more  of  a  commercial  closed 
circle  than  has  ever  been  seen  before  within  single  national 
boundaries.  How  far  will  our  own  consumption  take  care 
of  our  own  production  of  the  non-ferrous  metals?  And  in 
this  consideration  the  present  tariff  policy  of  the  United 
States  is  the  chief  factor.  Since  its  effect  is  to  raise  prices 
and  wages — prices  and  wages  which  in  many  cases  have 
already  risen  since  the  passing  of  the  tariff,  as  if  on  the 
touch  of  an  electric  button — it  is  evident  that  the  only 
theory  of  the  tariff — if  there  ever  was  an  intelligent  theory 
— is  that  the  domestic  consumption  is  sufficient  to  take  care 
of  production.  Certainly  the  consequent  increase  in  the  cost 
of  production  cripples  our  chance  to  sell  cheaply  in  com- 
petition in  foreign  markets.  Then,  of  course,  there  is  the 
universally  pointed  out  factor  that  by  shutting  out  foreign 
goods  from  our  markets  we  prevent  foreign  purchases  on 
account  of  the  lack  of  wherewithal  to  buy  our  products. 
This  applies  especially  to  some  of  the  great  non-ferrous 
metal  industries." 

The  Railroad  Situation 

The  mining  industries  are  particularly  dependent  on 
transportation,  and  some  of  the  comments  of  Samuel  O. 
Dunn,  editor  of  Railway  Age,  are  therefore  of  especial  in- 
terest : 

"By  long  odds  the  most  outstanding  feature  of  the  present 
railway  situation  is  the  inability  of  the  railroads  to  move 
the  freight  being  offered  to  them.  .  .  .  Every  single  in- 
dustry in  the  country  is  reporting  that  its  shipments,  and 
many  that  their  production,  are  being  restricted  by  lack  of 
transportation. 

"I  wish  I  could  assure  you  that  this  situation  is  due  to 
temporary  conditions  and  that  it  will  soon  be  improved.  I 
cannot  do  so.  The  coal  strike  has  created  an  abnormal  de- 
mand for  the  transportation  of  coal.  The  railway  shop 
employees'  strike  has  left  all  the  railways  somewhat  crippled 
and  some  bad  y  crippled. 

"But  the  fact  is,  that  although  the  coal  strike  and  the 
shop  employees'  strike  have  aggravated  the  present  trans- 
portation situation,  they  have  not  created  it.  It  is  mainly 
due  to  two  series  of  developments.  The  first  of  these  is  the 
very  large  increase  within  recent  months  in  industrial  and 
commercial  activity,  and,  in  consequence,  in  the  freight 
offered  to  the  railways  for  movement.     The  second  is  the 


long  decline  which  has  occurred  in  the  expansion  of  the 
railroads. 

"It  was  long  predicted  by  those  who  opposed  the  policy  of 
restrictive  railway  regulation  that  in  time  it  would  result  in 
making  railroad  transportation  the  limiting  factor  in  pro- 
duction and  commerce  in  this  country.  That  prediction,  un- 
fortunately for  everybody,  has  now  been  completely  fulfilled. 
Almost  every  other  condition  is  favorable  to  an  increase  of 
product'on  and  a  revival  of  prosperity  such  as  we  had  after 
the  panic  of  1893,  after  the  panic  of  1907,  and  after  the  de- 
pression of  1914  and  1915.  The  railroad  situation  makes 
impossible  for  the  present  any  such  increases  of  production 
and  commerce  as  occurred  then. 

"Do  not  in  this  crisis  denounce  the  managements  of  the 
railroads.  The  farmers  and  business  men  and  the  regulat- 
ing authorities  who  have  done  what  the  farmers  and 
business  men  have  demanded  are  the  people  who  are  re- 
sponsible. There  is  no  immediate  remedy  for  the  present 
transportation  situation.  It  must  be  borne  as  best  it  can. 
It  can  be  remedied  in  time  by  the  adoption  of  a  wiser  and 
fairer  policy  which  will  let  the  railways  earn  the  net  returns 
they  require  in  order  to  furnish  adequate  service." 

The  Iron  and  Steel  Industry 

A.  I.  Findley,  editor  of  The  Iron  Age,  discussed  the  condi- 
tion of  the  iron  and  steel  industry  and  showed  how  it 
depended  upon  adequate  transportation  for  prosperity: 

"Iron  and  steel  production  today  is  largely  a  function  of 
car  supply.  Transportation  is  not  yet  untangled  from  the 
coal  and  railroad  strikes  and  is  not  likely  to  be  for  some 
time.  The  coal  strike  at  its  worst  brought  the  industry 
down  below  a  50  per  cent  operation.  The  recovery  was 
rapid  in  September,  and  today,  with  all  the  hamperings  of 
car  scarcity,  the  output  rate  is  something  over  70  per  cent 
of  capacity.  With  more  than  three-fourths  of  the  year  gone, 
we  are  able  to  est'mate  the  total  production  for  1922.  It 
promises  to  be  around  32,000,000  tons  of  steel  ingots  as 
against  something  over  19,000,000  tons  last  year.  We  called 
1921  a  40  per  cent  year.  We  are  safe  in  putting  down  1922 
as  a  60  to  65  per  cent  year.  The  railroads  and  building 
have  been  the  main  props  of  the  steel  industry  this  year." 

In  discussing  prices,  Mr.  Findley  said  that  costs  are  so 
high  that  producers  have  had  small  profits  during  1922, 
with  many  independent  companies  showing  "red-ink"  bal- 
ances for  the  first  three-quarters  of  the  year.  As  to  labor, 
he  said,  "Not  only  has  iron  and  steel  works  labor  been  ad- 
vanced 20  per  cent,  but  the  industry  is  suffering  from  a 
shortage  of  common  labor  from  which  no  relief  is  in  sight. 

"Labor  supply,  fuel  supply,  and  car  supply  will  continue 
to  limit  the  industry.  Prices  are  not  likely  to  change  ma- 
terially in  the  next  four  or  five  months.  Pig  iron,  having 
advanced  so  much,  will  show  more  decline  than  finished 
material  as  the  industry  works  out  from  its  fuel  and  rail- 
road hampering." 

Industrial  Chemicals  and  Shipping 

William  Haynes,  publisher  of  Drug  and  Chemical  Mar- 
kets, told  of  the  overproduction  and  depressed  prices  of 
industrial  chemicals  in  the  last  two  years  and  of  the  ill 
effects  of  the  numerous  strikes  in  other  industries.  Demand 
is  improving  greatly,  however,  and  the  industry  is  sound. 
Recent  changes  in  selling  methods,  consisting  in  marketing 
branded  goods  and  announcing  fixed  prices,  are  the  most 
significant  development. 

In  discussing  the  marine  industry,  R.  V.  Sawhill,  editor  of 
Marine  Review,  said  that  surface  indications  do  not  give  a 
true  picture  of  the  situation.  "The  troublesome  liquor  issue, 
the  delay  in  solving  the  subsidy  question,  the  eager  competi- 
tion for  freght  business  at  low  rates,  the  slight  amount  of 
ship  construction,"  are  disappointing,  but  "fundamentally 
American  shipowners  and  shipbuilders  have  one  solid  basis 
for  encouragement" — viz.,  that  America  must  become  a 
great  exporting  nation.  A  physical  fleet  is  in  her  possession, 
and  better  trained  shipping  and  shipbuilding  organizations 
than  she  has  ever  before  had  assure  a  return  of  marine 
prosperity. 
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NEW  MACHINERY 
AND  INVENTIONS 


Mine  Machinery  Exhibits  Draw 

Crowds  in  Cleveland 

Coal     and     Metal     Mining     Equipment 

Well   Represented    at    American 

Mining  Congress  Convention 

ALTHOUGH  coal  mining  was  the 
.  predominant  note  of  the  exhibits 
shown  at  the  Auditorium,  Cleveland, 
Ohio,  in  connection  with  the  American 
Mining  Congress  convention  during  the 
week  of  Oct.  9,  there  was  much  to 
interest  the  metal-mining  man,  and  re- 
ports on  all  sides  indicate  that  the 
show  was  a  success.  If  any  criticism 
is  to  be  made,  it  might  be  said  that 
the  absence  of  milling  and  metallur- 
gical machinery  was  markedly  notice- 
able, for  there  were  few  exhibits  out- 
side of  the  strictly  mining  field.  Two 
floors  were  completely  given  over  to 
the  exhibits,  which  numbered  about  150. 
The  machinery  floor  contained  most  of 
the  "operating"  exhibits,  and  at  all 
times  when  the  exposition  was  open 
to  the  public  there  was  ample  evidence 
that  machine  drills  and  other  under- 
ground equipment  furnish  ;i  great  deal 
of  ear-deafening  activity.  The  arena 
floor,  containing  the  remainder  of  the 
exhibits,  was,  for  the  most  part,  re- 
spectably quiet. 

A  list  of  the  exhibitors,  together  with 
short  descriptions  of  their  products, 
follows.  In  addition,  there  were  a  num- 
ber of  others,  but  these  were  devoted 
particularly  to  coal   mining. 

Lake  Superior  Loader  Co.,  Duluth, 
Minn.,  demonstrated  the  new  Model  12 
Shuveloder.  This  is  the  first  announce- 
ment of  the  new  machine,  in  the  manu- 
facture of  which  have  been  incorporated 
the  suggestions  of  customers  and  those 
of  the  company  as  the  result  of  ten 
years  experience  in  mechanical  shovel- 
ing. 

The  rock-drill  department  of  the 
General  Electric  Co.,  Schenectady,  N.  Y.. 
showed  an  electric  rock  drill  with  a 
boom  mounting,  and  demonstrations  of 
the  machine  were  made  against  a  lime- 
stone block.  This  type  of  drill  has  been 
successfully  used  in  several  of  the  Lake 
Superior  copper  mines.  The  same  com- 
pany also  showed  a  Type  L.  M.  E.-T  6, 
6-ton,  250  v.,  electric  breaking,  cable- 
reel-gathering  locomotive,  and  also  an 
automatic  reclosing  circuit  breaker. 

General  Motors  Truck  Co.,  Pontiac. 
Mich.,  exhibited  a  31-ton  motor  truck 
provided  with  a  3-yd.  Woods  under- 
body  hoist  and  body. 

Westinghouse  Electric  &  Manufac- 
turing Co.,  Cleveland,  Ohio,  showed  a 
150-kw.  motor  generator  set  for  mine 
service  connected  to  an  automatic- 
switchboard.  The  Baldwin  Locomotive 
Works  showed  a  6-ton,  Type  Y  R  2, 
trolley  gathering  locomotive. 


Swedish  Charcoal  Steel  Producers, 
Inc.,  New  York,  N.  Y.,  exhibited  SKF 
Hofers  drill  and  tool  steel,  ball-bearing 
and  crusher  balls.  It  is  of  interest  to 
note,  in  connection  with  the  Hofers 
drill  steel,  that  it  is  being  used  ex- 
clusively on  the  Hetch  Hetchy  project 
in  California. 

American  Blower  Co.,  Detroit,  Mich., 
showed  a  No.  2  Troy  "Sirocco"  centri- 
fugal blower  and  a  60-in.  "Ventura" 
disk  fan.  Samples  of  Ventube  and  Flex- 
pipe  flexible  piping  were  shown  in  con- 
•  nection  with  this  exhibit. 

Christman  Drilling  Co.,  Massillon, 
Ohio,  showed  a  small  model  of  a  pros- 
pecting drill  for  use  in  oil  well  drilling. 

Stearns  Conveyor  Co.,  Cleveland, 
Ohio,  exhibited  Phillips  patented  con- 
veyor pulleys. 

United  Filters  Corporation,  Hazelton, 
Pa.,  exhibited  a  6-ft.  diameter,  three- 
disk  American  continuous  filter,  which 
is  used  in  the  dewatering  of  coal  sludge, 
metallurgical  concentrates,  slimes  and 
materials  of  a  like  nature. 

Hyatt  Roller  Bearing  Co.,  New  York, 

N.  Y.,  showed  a  large  bearing  in  oper- 
ation as  well  as  several  smaller  bear- 
ings suitable  for  use  on  metal  and  coal 
mine  cars. 

Link  Belt  Co.,  Chicago,  III.,  showed 
a  number  of  photographs  depicting  the 
several  applications  of  chains  for  driv- 
ing purposes. 

Fate-Root-Heath  Co.,  Plymouth,  Ohio, 
had  two  Plymouth  gasoline  locomotives, 
of  4-ton  and  7-ton  capacity  on  exhibi- 
tion. 

Myers-Whaley  Co.,  Knoxville,  Tenn., 
showed  a  number  of  illuminated  illus- 
trations showing  the  application  of  its 
loader  in  coal  and  metal  mines. 

In  addition  to  a  large  showing  of 
welding  apparatus,  Linde  oxygen  tanks 
and  similar  equipment,  the  Oxweld 
Acetylene  Co.,  Chicago,  111.,  gave  prac- 
tical demonstrations  of  oxy-acetylene 
welding  behind  a  smoked-glass  parti- 
tion. 

Among  the  interesting  tests  which 
were  made  by  some  of  the  exhibitors 
to  demonstrate  the  excellence  of  their 
products,  one  which  created  consider- 
able favorable  comment  was  that  of 
the  Wood  Shovel  &  Tool  Co.,  Piqua, 
Ohio.  A  testing  machine,  having  a 
capacity  of  14  r.p.m.  and  arranged  so 
that  the  shovels  are  submitted  to 
abrasive  wear  by  being  pushed  through 
fragments  of  red  granite,  was  demon- 
strated for  interested  onlookers.  In  ad- 
dition, this  company  showed  a  complete 
line  of  "Mo-lyb-de-num"  shovels  for 
different  purposes. 

Buckeye  Blower  Co.,  Columbus,  Ohio, 
showed  a  48-in.  disk  blower  mine  fan 
in  operation.  This  machine  was  direct 
connected  to  a  self-starting  7J-hp. 
motor  with  remote  control. 

Conneaut  Shovel  Co.,  Conneaut,  Ohio, 

showed  a  full  line  of  shovels  for  all 
industries. 


Pennsylvania  Crusher  Co.,  Philadel- 
phia, Pa.,  exhibited  one  of  its  "Pennsyl- 
vania" single-roll  crushers.  This  com- 
pany also  manufactures  "Bradford" 
breakers  and  hammer  crushers. 

The  feature  of  the  exhibit  of  the 
Wellman-Seaver-Morgan  Co.,  Cleveland. 
Ohio,  was  a  28-hp.  industrial  engine 
for  application  on  cranes,  power 
shovels,  locomotives,  pumps,  and  sim- 
ilar machinery.  A  model  of  a  gravity 
mine  car  tipple  and  several  photographs 
of  mine  hoists  were  shown. 

Morse  Chain  Co.,  Ithaca,  N.  Y.,  ex- 
hibited an  operating  model  of  a  chain 
drive.  A  clever  arrangement  enabled 
onlookers  to  get  a  slow  motion  view 
showing  actual  operation  of  the  Morse 
Rocker  Joint. 

Duro  Metal  Products  Co.,  Chicago. 
111.,  demonstrated  three  types  of  the 
Lily  Hoist  Controller.  This  controller 
is  an  electrical  and  mechanical  safety 
device  for  installation  on  hoists  used 
at  mines,  geared  in  ratio  with  the  hoist- 
ing drum,  to  prevent  accident  from 
overspeeding,  overwinding,  or  for  vari- 
ous failures  for  which  the  engineer 
could  be  held  responsible,  as  well  as 
a  number  of  possible  accidents  from 
causes  beyond  his  control. 

Standard    Oil    Co.,    Cleveland,    Ohio, 

had    an    exhibit    of    Polarine    oils    and 
greases. 

A  gear  drive,  mining  type  gasoline 
locomotive;  a  worm-gear  storage-bat- 
tery locomotive,  and  a  Whitcomb 
"Permissible"  controller  wei-e  included 
in  the  exhibit  of  the  Geo.  D.  Whitcomb 
Co.,  Rochelle,  III. 

Flexible  Steel  Belt  Lacing  Co.,  Chi- 
cago, 111.,  showed  a  small  operating 
belt  drive  in  addition  to  the  company's 
line  of  steel  belt  lacing. 

Ludlow  Saylor  Wire  Co.,  St.  Louis, 
Mo.,  exhibited  samples  of  double- 
crimped  wire  cloth  and  mining  screen. 

A  model  of  a  "Canton"  automatic 
mine  door  was  the  feature  of  the  ex- 
hibit of  the  American  Mine  Door  Co., 
Canton,  Ohio.  This  door  consists  of 
two  pannels  which  are  actuated  by 
spring  levers  moved  by  pressure  on 
an  auxiliary  track  rail. 

The  Bristol  Company,  Waterbury, 
Conn.,  emphasized  in  its  exhibit  the 
Bristol  line  of  hardware,  belt  lacing, 
and  safety  set  screws.  Recording 
gages  for  ventilating  fans  were  also 
shown. 

Blasting  fuses  and  machines  and 
explosives  were  shown  in  the  exhibit 
of  E.  I.  Du  Pont  de  Nemours  &  Co., 
Wilmington,  Del. 

Hazard     Mfg.     Co.,     Hazelton,     Pa., 

showed     samples     of     wire     rope     and 
covered  cables. 

A  "Longlife"  conveyor  belt,  360  ft. 
long,  30-in.  wide,  7-ply,  coiled  and  ready 
for  shipment  to  the  Katanza  mines  in 
South  Africa  attracted  the  greatest  at- 
tention at  the  booth  of  the  B.  F.  Good- 
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rich  Rubber  Co.  Steam  hose,  air-drill 
hose,  "Hipress  boots,"  and  "Commander" 
transmission  belts  were  also  shown. 

John  A.  Roebling's  Sons  Co.,  Trenton, 
N.  J.,  exhibited  samples  of  elevator 
rope,  hoisting  rope,  wire,  rope  fittings, 
safety  slings,  and  insulated  wire. 

Hercules  Powder  Co.,  Wilmington, 
Del.,  showed  samples  of  steam  distilled 
pine  oils,  crude  steam  distilled  oil,  and 
crude  pine  reagents  for  flotation  pur- 
poses. A  number  of  the  publications  of 
the  company  were  also  in  evidence. 

In  addition  to  photographs  showing 
underground  installations  of  mine  loco- 
motives, The  Goodman  Mfg.  Co.,  Chi- 
cago, 111.,  exhibited  a  small  model  of 
the  Goodman  equalizer  bar  used  on  the 
company's  two-motor  locomotive  for 
keeping  the  machine  on  the  track  and 
for  securing  full  effective  draw-bar 
pull.  Goodman  improved  coal  cutter 
teeth  were  also  shown. 

Simplex  Wire  &  Cable  Co.,  Boston, 
Mass.,  showed  samples  of  "Tirex"  min- 
ing cable  and  portable  cords  of  differ- 
ent sizes. 

Brown  Hoist  .Machinery  Co.,  Cleve- 
land, Ohio,  exhibited  for  the  first  time 
the  company's  new  line  of  belt  and 
chain  conveyors. 

American  Steel  &  Wire  Co.,  Chicago, 
III.,  showed  hoisting  and  portable  cables 
for  mining  use. 

W.  S.  Tyler  Co.,  Cleveland,  Ohio, 
showed  two  operating  "Hum-mer" 
screens,  as  well  as  copper  and  other 
metal    screening. 

Cleveland  Rock  Drill  Co.,  Cleveland, 
Ohio,  exhibited  a  number  of  independ- 
ently rotated  drills.  Four  types  of 
mounted  drifters,  three  types  of  stopers, 
four  types  of  rotaters  and  one  auger 
drill  were  shown.  In  addition,  a  line 
of  couplings,  valves  and  hose,  and  forg- 
ings  made  in  the  company's  own  shops 
were  also  exhibited. 

United  States  Bureau  of  Mines, 
Washington,  I).  ('.,  included  in  its  booth, 
first  aid  manikins,  showing  the  various 
applications  of  bandages;  Paul  and 
Gibbs  rescue  apparatuses;  Mc  CAA 
breathing  apparatus,  one-half  and  two- 
hour  machines;  and  Burrel  all-service 
gas  masks. 

Atlas  Car  Mfg.  Co.,  Cleveland,  Ohio 
a  working  model  of  the  Atlas 
drive  unit  as  used  in  the  locomotives 
made  by  this  company.  A  2-ton  gaso- 
lene locomotive  and  a  2-ton  storage 
battery  locomotive,  used  in  metal  mines, 
were  exhibited;  also  a  51-ton  lo 
storage  battery  locomotive  for 
coal   mine«. 

Timkin  Roller  Hearing  Co.,  Canton 
Ohio,  showed  several  applications  of 
bearini' 

exhibit  was   nol    tin-   only   example   of 
Timkin  I"  irintr     ii 

ition  inn- 
itated    thnt    tt  ■ 
this  company  were  used  ol 
machines. 


Ohio     Brass     Co.,     Mansfield,     Ohio, 

showed  a  complete  line  of  trolley 
supports,  rail  bonds,  and  insulators  for 
use  in  mine  transportation. 

"Exide  Ironclad"  batteries  for  mo- 
tive power  service  were  shown  by  the 
Electric  Storage  Battery  Co.,  Philadel- 
phia, Pa. 

Photographs  showing  coal  mine  loco- 
motives and  "Straitflo"  ventilating  fans 
were  exhibited  by  The  Jeffrey  Mfg.  Co., 
Columbus,  Ohio. 

Mancha  Storage  Battery  Locomotive 
Co.,  St.  Louis,  Mo.,  showed  a  5-ton 
type  "Mancha's  Electric  Mule,"  used  in 
coal  or  metal  mines.  This  locomotive 
is  equipped  with  a  new  tilting  top  and 
drip  pan  which  permits  the  battery  to 
be  washed  with  a  hose.  There  is  also 
a  patented  fuse  box  consisting  of  3 
fuses  which  provides  replacement  and 
saves  time  in  the  event  of  the  blowing 
of  any  of  the  fuses.  Photographs  of 
other  types  of  locomotives  made  by  the 
company  were  shown. 

Photographs  of  machinery  installa- 
tions in  coal  and  metal  mines  con- 
stituted the  exhibit  of  the  Allis- 
Chalmers  Mfg.  Co.,  Milwaukee,  Wis. 

Edison  Storage  Battery  Co.,  Orange, 
N.  J.,  showed  photographs  of  storage- 
battery  cells  for  industrial  purposes. 

An  attractive  model  showing  the  ap- 
plication of  an  aerial  tramway  was 
demonstrated  by  A.  Leschen  &  Sons 
Rope  Co.,  St.  Louis,  Mo.,  who  also 
showed   several  samples   of  cable. 

Austin  Powder  Co.,  Cleveland,  Ohio, 
displaying  its  line  of  blasting  powder 
and  appurtenances. 

Oil  shale  was  the  predominent  note 
of  the  exhibit  of  the  Colorado  School 
of  Mines.  A  laboratory  plant  for  the 
distillation  of  oil  shale  was  in  operation, 
and  a  number  of  photographs  and 
samples   of   shale  were  shown. 

Commera  Reports,  that  informative 
and  well  prepared  publication  of  the 
U.  S.  Department  of  Commerce,  was 
strongly  in  evidence  at  the  booth  oc- 
cupied by  that  government  bureau. 

New  York  Belting  &  Packing  Co., 
New  York,  N.  Y.,  showed  a  436-ft. 
coiled,  16-in.,  6-ply,  special  transmis- 
sion belt,  and  a  435-ft.  coiled,  24-in., 
6-ply  conveyor  belt,  in  addition  to  air 
anil  tool  hose,  and  sheet  and  spiral 
packing. 

A  standard  gathering  storage-battery 
locomotive,  W.  L.  type,  with  a  7,000-lb 
,  was  the  feature  of  the  Ironton 
Engine   Co.,    Ironton.   Ohio,   exhibit. 

Hadfleld-Pcafield  Steel  Co,  Bocyrns, 

Ohio,  made  the  initial  announcement  of 
iany'i    pecial  steel  wheels. 
Iliimr    Wire    Co.,    Rome,    N.     > 
hibited   samples  of  covered  cow 
for    mining 

Brat-aid  as 
lamps,  re  ii  ue  apparatus,  anil  i 
of  a  lil.  ere  attractively  dis- 

played  by    the    Mine    Safety    Appliance 
Pittsburgh,  Pa. 


CONSTRUCTION  NEWS 


Silver  State  Chemical  Co.  May 

Enlarge  Plant  at  Winne- 

mucca,  Nev. 

It  is  reported  that  the  Silver  State 
Chemical  Co.  proposes  an  addition  to 
its  plant  in  Winnemucca,  Nev.  Nego- 
tiations with  an  English  syndicate  have 
been  in  progress  for  some  time. 


American  Zinc,  Lead  &  Smelting 

Co.  Will  Build  Mill  for  Silver 

Dike  Mine  in  Montana 

The  General  Engineering  Co.,  of  Salt 
Lake  City,  has  been  retained  by  the  Sil- 
ver Dike  Mining  Co.  for  the  design  of 
the  500-ton  mill  to  be  built  at  Neihart, 
Mont.  The  construction  work  will  be 
done  by  contract,  and  the  mill  is  ex- 
pected to  go  into  operation  early  in  the 
new  year.  The  Silver  Dike  property  is 
controlled  by  the  American  Zinc,  Lead 
&  Smelting  Co. 


Steel  Stocking  Trestle  Will  B« 

Erected  at  Athens  Mine,  on 

Marquette  Range 

The  Worden-Allen  Co.  has  been 
awarded  a  contract  for  the  erection  of 
a  steel  stocking  trestle  at  the  Athens 
mine  of  the  Cleveland-Cliffs  Iron  Co.  at 
Negaunee,  Mich.  This  will  be  over 
1,200  ft.  in  length,  and  similar  to  the 
one  at  the  Negaunee  mine,  although  of 
heavier     construction. 


New  Unit  for  McKinney  Steel  Co. 
Nashwauk  Concentrator 

The  McKinney  Steel  Co.  has  started 
excavating  for  another  unit  to  its  iron- 
ore  concentrator  at  Nashwauk,  Minn. 
The  unit  to  be  built  will  be  of  the  same 
size  as  the  present  one,  which  consists 
of  a  revolving  screen,  two  log,  and  tour 
turbo  washers,  and  tables.  It  has  not 
been  definately  decided  whether  to  put 
in  another  table  floor  or  increase  the 
capacity  of  the  tables  in  the  present 
unit  by  a  second  deck. 


Construction  of  New  Kimberly 
Concentrator  Progresses 
Rapidly 
The  erection  of  the  new  concentrator 
of  the  Consolidated  Mining  A  Smelting 
Co,  at   Kimberly,  B,  ('..  is  progressing 
rapidly,     The  plant   is  designed  to  treat 
3,000  tons  per  day  and  will   reduce  the 
the    Sullivan    mine,    owned    by 
the  company.     The  first  unit   of   1,600 
tons'  capacity  is  expected   to  be  ready 
for  operation  In  the  spring.    At  present 
i   the   mine   are   treated  in 
the    company's    concentrator   at   Trail, 
which  was   formerly  used  in  connection 
with  the  mines  at   Rossland,  B,  I       it 
is    rumored    that    as    soon    as    the    new 
plant  Is  in  operation  the  mines  at  Ross- 
land    Will    h«    reopened. 
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The  Future  Silver  Market 

THE  ACUTE  WORK  of  Dr.  Pailhas  on  silver, 
which  we  review  on  page  775,  carries  the  study 
of  the  silver  market  only  to  the  end  of  1921,  al- 
though the  volume  was  published  in  1922.  Speaking 
for  the  period  at  the  end  of  last  year,  Dr.  Pailhas  points 
out  that  the  absorption  of  silver  produced  in  the  United 
States  for  two  years  by  the  United  States  Government 
is  a  factor  supporting  the  market,  but  that  there  are 
other  and  unfavorable  factors.  Stocks  of  silver  have 
accumulated.  "Besides,  the  demand  for  silver  is  much 
reduced.  Industrial  consumption  suffers  from  the 
economic  crisis ;  the  coinage  of  silver  has  practically 
ceased,  and  until  exports  of  commodities  from  India 
shall  have  reached  their  former  activity,  we  can  expect 
neither  a  lasting  rise  in  the  price  of  silver  nor  even 
perhaps  its  maintenance  at  the  present  level." 

Since  this  opinion  was  written,  the  world  price  of 
silver  actually  sank,  in  February-March,  1922,  but  rose 
with  the  general  rise  in  the  price  of  other  metals,  such 
as  copper,  lead,  and  zinc,  with  the  increased  general 
commercial  prosperity  which  manifested  itself  in  the 
spring.  In  May,  however,  a  slow  sagging  of  silver  prices 
began,  which  is  still  evident,  although  during  these 
months  the  lead  and  zinc  markets  have  been  buoyant, 
and  even  the  laggard  copper  market  maintained  and 
consolidated  its  rise  for  many  months. 

The  decisive  factor  in  the  relative  price  of  silver  ap- 
pears to  be  its  use  in  coinage,  and  the  predominant  ele- 
ment in  this  coinage  factor  is  the  condition  of  trade  in 
India  and  China,  with  their  700,000,000  of  people  who 
have  little  respect  for  paper  money  and  are  not  rich 
enough  to  trade  with  gold.  The  ability  of  these  coun- 
tries to  amass  wealth  in  the  current  form  of  silver  de- 
pends upon  their  balance  of  trade,  upon  their  exportation 
of  commodities  to  other  countries.  In  the  fiscal  year 
1920-21  the  normally  favorable  trade  balance  of  India 
was  changed  into  an  unfavorable  balance.  In  China,  the 
trade  balance  is  normally  unfavorable — imports  exceed 
exports — but  in  1920  was  phenomenally  so. 

The  miner  of  silver,  and  the  prospective  miner  who  is 
contemplating  mining  silver  for  some  years  to  come,  is, 
unlike  the  gold  miner,  primarily  concerned  with  the 
market.  He  will  observe  to  how  phenomenal  a  degree 
his  success  will  depend  upon  peace,  prosperity,  and  pro- 
duction in  the  Far  East.  He  will  note  that  the  present 
disturbed  political  conditions  in  the  Far  East  and  in 
Europe  are  a  factor  unfavorable  to  a  great  demand  for 
silver  for  rupees  or  taels  or  pesos.  It  is  likely  that  for 
years  to  come  Europe  will  conserve  the  economies  which 
she  has  instituted  in  the  coinage  of  her  fractional  cur- 
rency— the  use  of  a  depreciated  standard  of  silver  coin- 
age or  of  substitutes  of  other  metals,  or,  in  part,  of  frac- 
tional paper  currency.  There  is  also  the  possibility,  if 
the  Orient  prospers  exceedingly,  that  silver  will  be  grad- 
ually replaced  by  gold,  a  movement  which  was  already 


well  in  progress  in   India  when  the  war  broke  up  all 
regular  movements. 

That  the  United  States  production  of  silver  will  have 
to  compete,  according  to  all  probabilities,  in  the  world 
market  after  or  even  in  the  last  part  of  1923,  is  of 
course  a  depressing  factor  in  the  estimation  of  the 
price  of  silver  from  now  on  for  several  years.  Various 
devices  have  been  proposed  to  maintain  in  some  degree 
the  wall  of  defense  to  the  silver  markets  of  the  United 
States  which  the  purchases  by  the  United  States  Gov- 
ernment under  the  Pittman  Act  now  forms.  It  has 
been  proposed  to  organize  a  Silver  Export  Association, 
under  the  Webb  Act,  to  mai-ket  scientifically  abroad,  as 
is  done  by  the  Copper  Export  Association.  This  sug- 
gestion is  worthy  of  consideration,  but  while  the  United 
States  has  been  producing  about  60  per  cent  of  the 
world's  copper,  and  has  controlled  commercially  about 
70  per  cent,  it  has  produced  only  about  30  per  cent  of 
the  world's  silver,  so  that  only  a  Pan-American  com- 
bination or  trust  would  really  be  powerful — and  that 
is  altogether  unlikely  ever  to  be  attempted  or  realized. 
Such  a  combination  is,  however,  actually  being  suggested 
and  considered.  But  its  task  would  be  gigantic,  for  in 
the  long  run  it  would  be  powerless  to  increase  the  world 
consumption  of  metal,  and  its  only  method  of  maintain- 
ing high  prices  would  be  to  limit  the  production,  as  is 
done  by  the  African  diamond  syndicate.  This  artificial 
limitation,  again,  even  if  it  were  practically  possible, 
would  not  spell  general  prosperity  for  the  industry  in 
general,  with  its  many  and  diverse  elements. 


The  Conflict  of  Romance  and  Industry 

A  PPLES  constitute  the  chief  product  of  the  Shenan- 
l\  doah  Valley  of  Virginia,  but  the  production  of 
1  \.  caves  is  rapidly  advancing  toward  first  place. 
Quite  recently  the  Endless,  the  Shenandoah,  and  various 
other  caverns  have  been  made  accessible  to  the  public, 
and  supply  a  new  attraction  for  tourists.  Their  natural 
beauties,  enhanced  by  skillful  artificial  lighting,  afford 
a  spectacle  well  worth  the  traveler's  time  to  pause  by 
the  wayside,  and  the  curious  forms  resulting  from 
solution  and  redeposition  provide  an  interesting  geo- 
logic study  for  those  so  inclined.  Cave  exploration,  both 
by  prospective  cave  proprietors  and  by  the  sight-seeing 
public,  has  become  a  pastime  in  the  valley,  a  recreation 
that  may  bring  the  satisfaction  of  monetary  gain  to 
the  former,  and  the  joy  of  spending  to  the  latter.  Thus 
the  freaks  of  nature  are  utilized  to  develop  lucrative 
enterprises. 

There  is  another  side  to  the  question,  however— an 
aspect  less  attractive,  where  the  same  phenomenon  of 
nature  presents  a  barrier  to  industry  that  may  reach 
proportions  almost  insurmountable.  Certain  beds  of 
limestone  in  the  Shenandoah  Valley  are  very  pure,  and 
are  utilized  extensivelv  for  the  manufacture  of  high- 
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grade  lime.  Many  of  the  limestone  quarries  are  of 
wide  extent,  and  have  been  carried  to  depths  exceeding 
100  ft.  The  seeker  of  caverns  would  expect  these  ex- 
cavations to  furnish  a  happy  hunting  ground  where 
numerous  mysterious  caves  might  be  uncovered,  while 
the  lime  manufacturer  prefers  to  find  no  caves  at  all, 
his  interest  being  centered  in  sound  and  continuous 
deposits  of  pure  limestone.  The  rock  in  many  localities 
is.  in  fact,  literally  honeycombed  by  erosion,  but  occa- 
sionally only  is  an  open  cave  found,  the  cavities  being 
filled  with  sticky  red  clay.  Such  clay  pockets  and  seams 
are  very  numerous,  and  some  of  them  extend  to  depths 
of  60  or  80  ft.  It  is  necessary  in  the  manufacture  of 
pure  lime  that  practically  all  clay  be  separated  from 
the  limestone,  and,  where  clay  and  rock  are  so  inti- 
mately associated,  such  separation  is  a  difficult  and 
costly  process.  Much  of  the  clay  is  removed  by  slow 
and  laborious  methods.  The  stripped  rock  surface  is 
extremely  rugged,  consisting  of  pinnacles  and  domes 
of  limestone  with  erosion  cavities  between  them. 

It  is  a  curious  fact  that  erosion  cavities  which  may 
provide  romantic  galleries  and  halls,  through  which 
pass  the  echoing  footsteps  of  countless  travelers,  may 
in  near-by  places  assume  forms  that  constitute  a 
serious  detriment  to  a  great  essential  industry.  Thus 
do  romanr-e  and  industrv  conflict. 


Suffrage  for  Geologists 

AX  AMENDMENT  is  being  proposed  to  the  consti- 
/-\  tution  of  the  Geological  Society  of  America 
X  A.  whereby  the  selection  of  officers  shall  be  taken 
from  the  council  of  the  society  and  transferred  to  the 
direct  vote  of  the  fellows  of  the  society.  The  past  prac- 
tice has  been  for  the  council  to  select  the  new  officers 
such  as  the  president,  and  thereafter  send  out  a  mock 
ballot  to  the  fellows  of  the  society,  this  ballot  bearing 
the  name  of  only  one  nominee  for  each  office.  After 
these  ballots  have  been  sent  out,  and,  it  may  be  as- 
sumed, some  gravely  returned,  the  one  selected  nominee 
for  president  is  ceremoniously  declared  elected  by  the 
vote  of  the  society,  and  is  puffed  up  with  pride,  we  may 
imagine,  at  the  regard  universally  shown  him  by  his 
fellow  craftsmen. 

The  new  amendment  proposes  that  nominations  for 
office  shall  be  made  by  the  fellows  of  the  society  through 
a  primary  vote;  that  as  a  result  of  this  vote  the  two 
members  receiving  the  highest  number  of  votes  for 
each  office  shall  be  declared  nominees  and  the  final  elec- 
tion shall  decide  between  these  two  nominees. 

It  is  much  to  be  hoped  that  the  proposed  amendment 
will  be  adopted,  and  the  new  method  used.  It  will  re- 
quire a  favorable  vote  of  t line-fourths  of  the  members. 
In  restricted  societies  the  theory  that  a  little  clique 
shall  govern  because  it.-  intelligence  and  judgment  are 
luperior  to  tii"  e  facultii  i  the  re  I  of  the  members  of 
the    MM   •'  vain  and  silly  one.     Analysis  in  typical 

shows  that  it  is  by  no  mean  true  that  the  gov- 
erning oligarchy  is  of  finer  clay  than  the  other  mem- 
bers. Societies  of  the  highest  grade  are  more  and  more 
discarding  the  antiquated  methods  of  boss  rule  and  are 
ising  the  right  of  suffrage.  Their  officers  are 
elected,  not  tagged.  The  Geological  Society  of  America 
is  such  a  select  body — each  man  fit  to  vote  and  rrspon- 
IMe  for  his  share  of  the  conduct  of  his  society.  We 
hope  that  no  president  will  aeecpt  office  in  the  society 
unless  he  he  duly  elected. 


A  New  Nevada  Enterprise 

A  FEATURE  of  the  recent  visit  of  the  American 
Institute  of  Mining  and  Metallurgy  to  San  Fran- 
cisco was  the  opportunity  afforded  to  the  mem- 
bers to  visit  Gold  Hill  and  Comstock,  a  new  mining 
village  upon  vhe  historic  American  Flat  in  the  Virginia 
City  district.  Bulkeley  Wells  and  his  associates  received 
the  members  of  the  Institute  and  many  Nevadans  upon 
the  occasion  of  the  initiation  of  milling  operations  by 
the  United  Comstock  Mines  Co.  This  company  acquired 
the  Gold  Hill  group  of  mines  upon  the  southern  portion 
of  the  Comstock  Lode  and  systematically  developed  the 
property.  A  milling  plant,  the  largest  ever  constructed 
in  western  mining  districts  for  gold  and  silver  recovery, 
had  just  been  completed  and  was  ready  for  operation 
for  the  first  time. 

The  occasion  was  a  significant  one.  There  was  en- 
thusiasm on  the  part  of  the  Nevadans.  There  was  a 
quiet  determination  on  the  part  of  the  members  of  the 
company's  staff  of  engineers.  The  workmen  finishing 
up  parts  of  the  plant  scarcely  missed  a  stroke  as  the 
visitors  wended  their  way  in  groups  through  the  plant. 
Not  a  detail  was  overlooked.  Signs  with  arrows  pointed 
the  way,  and  runways,  protected  with  ropes  where 
necessary,  prevented  accidents.  Courteous  guides  an- 
swered innumerable  questions.  A  special  train  was 
arranged  to  ',ake  a  hundred  or  more  through  the  adit 
and  into  the  mine  workings. 

William  Sproule,  president  of  the  Southern  Pacific 
R.R.  Co.,  summed  up  the  psychology  of  the  moment 
when  he  said  that  the  pathetic  city  of  the  past  had 
become  the  prophetic  city  of  the  present.  Virginia  City 
has  been  dead  for  many  a  year.  Hydro-electric  power, 
the  hydraulic  elevator,  and  the  Riedler  pumps  revived  it 
for  a  while.  Charles  Butters  gave  the  game  a  whirl, 
but  lost  $500,000  and  retired  to  less  difficult  fields.  Ore 
discoveries  in  ^he  Northend  resulted  in  the  construction 
of  the  Mexican  mill,  a  small  100-ton  plant.  Leasers 
worked  here  and  there.  Several  companies  tried  the 
Yellow  Jacket,  but  eventually  retired,  although  a  200-ton 
concentrating  mill  worked  for  a  long  time  upon  the 
old  waste  dumps.  Many  of  the  efforts  made  since  1898 
were  upon  a  small  scale,  excepting  only  the  drainage 
work  and  the  attempt  to  reopen  the  Ward  shaft.  The 
Ward  shaft  was  lost.  Deep  drainage  was  stopped.  It 
would  be  difficult  to  find  a  similar  series  of  efforts 
resulting  in  such  scanty  success,  but  in  spite  of  this 
the  various  operations  sent  out  a  modest  stream  of 
bullion  year  by  year. 

In  the  light  of  the  many  failures,  it  required  real 
courage  and  nerve  to  investigate  the  traditions  of  the 
existence  of  large  bodies  of  low-grade  ores.  Never- 
theless, be  it  said  to  the  credit  of  the  mining  industry. 
men  were  found  who  had  the  nerve  and  who  had  the 
confidence  of  financiers,  and  were  therefore  able  to 
command  the  capital  to  first  investigate  and  finally  to 
put  a  princely  sum  into  the  necessary  development  and 
plant  to  mine  and  mill  over  12.000  tons  of  low-grade  ore 
per  day. 

Men  like  Rulkeley  Wells  and  the  financiers  who  have 
intrusted  their  wealth  to  him  are  Important  sinews  and 
nerves  of  the  mining  industry.  Without  them  an  enter- 
prise like  this  could  never  have  been  started.  We  ex- 
tend our  cordial  well  wishes  for  the  success  of  the  new 
Comstock  enterprise,  and  congratulate  Bulkeley  Wells, 
his  staff  of  engineers,  and — yes — even  his  boarding- 
house  managers,  upon  the  work  that  they  have  so  ably 
begun. 
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Motor  Alcohol  in  the  Philippines 

A  CORRESPONDENT  writing  from  the  Philippines 
refers  to  our  editorial  of  June  10  on  "Substitutes 
-  for  Gasoline,"  and  calls  attention  to  the  manu- 
facture of  motor  alcohol  in  the  Philippines.  We  quote 
the  following  from  his  letter: 

"No  doubt  you  are  not  familiar  with  the  progress  that 
has  been  made  in  the  converting  of  molasses  into  motor 
alcohol,  which  is  going  on  extensively  in  the  Philippines. 
One  of  the  byproducts  of  a  cane  sugar  mill  is  waste  molas- 
ses, of  which  there  is  a  very  large  quantity,  which  would 
be  an  utter  loss  were  it  not  for  the  fact  that  a  process  is 
being  used  to  convert  this  waste  material  into  a  useful  and 
profitable  article  of  commerce. 

"I  wish  to  correct  your  statement  that  'The  efficiency  of 
the  spirit  is  not  so  high  as  that  of  gasoline,  but,  according 
to  reports,  no  damage  to  motor  parts  has  resulted.'  The 
efficiency  of  the  motor  alcohol  has  proven  greater  than 
gasoline,  and  after  a  test  of  300  continuous  hours,  the  parts 
examined  were  found  to  be  in  better  condition  than  the  same 
test  with  gasoline.  The  deposit  of  carbon  was  almost  nil, 
and  the  quick  response  to  the  alcohol  was  very  much  greater 
than  gasoline." 

Our  correspondent  writes  that  gasoline  in  the  Philip- 
pines is  sold  for  P.  1.05  per  gallon,  and  that  motor  ve- 
hicles and  tractors  are  using  motor  alcohol  to  a  very 
large  extent.  In  converting  the  molasses  into  motor 
alcohol,  the  potash  is  returned  to  the  soil  as  a  fertilizer. 


success  and  mark  a  beginning  in  the  greatest  contribu- 
tion that  mining  engineers  and  geologists  have  ever  had 
the  opportunity  to  make  toward  sound  and  beneficial 
national  policy. 


The  Manganese  Problem 

WE  CALL  ESPECIAL  ATTENTION  of  engi- 
neers and  managers  of  manganese  mines,  active 
or  prospective,  to  the  communication  from  Mr. 
C.  M.  Weld  in  our  Discussion  department.  Co-operation 
should  be  most  heartily  extended  to  this  committee,  as 
to  the  committees  on  the  other  metals  which  have  been 
appointed  under  the  same  general  plan.  The  Commit- 
tee on  Military  Preparedness  of  the  American  Institute 
of  Mining  and  Metallurgical  Engineers,  appointed  at  the 
request  of  the  War  Department,  is  co-operating  with  the 
Committee  on  Foreign  and  Domestic  Mining  Policy  of 
the  Mining  and  Metallurgical  Society  of  America,  in  the 
endeavor  to  ascertain  the  basic  facts  concerning  our 
mineral  supplies,  upon  which  basic  facts  a  sound  pro- 
gram for  war  or  peace  can  be  reared. 

The  subcommittee  on  manganese,  which  serves  as  a 
subcommittee  of  each  of  the  above-named  general  com- 
mittees respectively,  and  which  speaks  in  the  communi- 
cation on  page  753  through  its  chairman,  Mr.  Weld,  is 
one  of  the  first  to  take  the  field  in  the  campaign  to  as- 
certain the  facts.  This  committee  represents  directly 
the  American  Institute  of  Mining  and  Metallurgical 
Engineers  and  the  Mining  and  Metallurgical  Society  of 
America ;  it  represents  the  War  Department,  the  Bureau 
of  Mines,  and  the  Geological  Survey.  Nevertheless,  it 
starts  its  investigations  with  no  preconceived  opinion 
which  will  be  allowed  to  hamper  it  in  its  progress.  Its 
first  and  largest  problems  will  be  to  estimate  American 
manganese  reserves  and  American  manganese  consump- 
tion. This  i3  typical  of  the  other  committees  which  will 
begin  work  on  "strategic"  minerals.  A  difficult  and 
weighty  task  at  the  best,  this  volunteer  activity  on  the 
part  of  the  committee  should  be  supported  by  the  volun- 
tary co-operation  and  assistance  of  engineers  all  over 
the  country.  It  is  a  purely  patriotic  undertaking,  and 
assistance  should  be  rendered  in  this  lofty  and  sober 
spirit.  Engineering  accuracy,  engineering  standards, 
impartial  weighing  of  evidence,  will  make  this  work  a 


Non-Metallic  Market  Prices 

OWING  largely  to  the  widely  scattered  small  units 
in  the  non-metallic  mining  industries,  and  to  the 
disorganized  states  of  some  of  them,  the  task 
of  accurately  quoting  prices  of  non-metallic  products 
is  at  best  beset  with  many  difficulties.  Engineering 
and  Mining  Journal-Press  is  the  only  periodical  in  the 
world  regularly  furnishing  comprehensive  quotations 
covering  the  principal  non-metallic  mineral  products  of 
the  United  States  and  other  countries.  A  few  journals 
publish  the  prices  of  some  special  non-metallic  group, 
such  as  paint  pigments,  but  no  other  medium  attempts 
to  cover  the  whole  field.  The  initiation  of  this  service 
to  our  readers  was  attended  with  much  reluctance  on  the 
part  of  a  few  mineral  producers  and  consumers  to  sup- 
ply dependable  figures.  We  also  had  trouble  in  securing 
reliable  market  correspondents.  However,  unstinting 
support  by  the  large  majority  of  companies  to  which  we 
appealed  soon  produced  the  desired  result.  In  fact, 
today  we  find,  now  and  then,  unsolicited  offers  of  assist- 
ance in  obtaining  quotations  and  suggestions  as  to  how 
our  non-metallic  market  service  might  be  improved,  all 
of  which  are  very  welcome. 

In  furnishing  the  non-metallic  industries  with  reliable 
quotations  we  are  endeavoring  to  supply  a  deficit  in 
the  marketing  of  those  commodities  that  has  affected 
and  should  affect  the  miner's  pocketbook — the  lack  of 
a  market  place  and  definite  prices.  Our  attention  more 
than  once  has  been  called  to  the  advantage  which  a  large 
consumer  of  a  non-metallic  mineral  has  taken  and  can 
take  in  the  absence  of  an  index  to  price  in  that  par- 
ticular mineral,  by  his  superior  knowledge  of  market 
conditions.  The  miner  generally  must  rely  on  limited 
information  in  obtaining  an  impression  of  what  con- 
stitutes a  fair  price  for  his  product.  Hence  it  is  of 
the  utmost  importance  to  the  non-metallic  miner  to  have 
a  source  to  which  he  can  quickly  refer  when  in  doubt 
about  the  market.  This  fact  is  being  realized  more 
and  more  by  various  non-metallic  producers.  Two  of 
them — each  mining  a  different  mineral — approached  us 
recently  with  an  offer  of  financial  assistance  to  widen 
the  scope  of  our  market  survey  in  the  non-metallic  in 
which  they  were  especially  interested.  We  naturally 
must  decline  such  offers,  helpful  as  they  are,  so  as  to 
remove  all  shadow  of  doubt  that  our  surveys  and  market 
analyses  are  free  of  bias.  At  the  same  time,  we  wish 
to  thank  the  many  mineral  producers,  dealers,  and 
others  who  have  been,  and  are,  co-operating  with  us 
in  this  work. 

Although  the  market  summaries  as  they  stand  rep- 
resent the  result  of  the  co-operation  of  many  valued 
contributors,  we  are  ever  anxious  to  increase  their  num- 
ber, and  to  this  end  would  urge  those  producers  and 
consumers  whom  we  have  not  reached  to  get  in  touch 
with  us  on  the  subject.  Our  plans  contemplate  widening 
the  scope  of  the  quotations  we  make  to  include  min- 
eral commodities  not  listed  at  present — such  as  the 
mineral  hydrocarbons — which  we  hope  to  do  with  the 
aid  of  those  of  our  readers  who  produce  these  com- 
modities. The  marketing  of  the  rarer  non-metallics  is 
often  highly  irregular,  which  makes  it  difficult  to  quote 
a  continuous  market. 
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The  Tellurides— II 


By  T.  A.  Rickard 


WHEN  I  was  in  Western  Australia  in  1897  the 
notion  prevailed  that  the  discovery  of  tellurides 
indicated  persistence,  that  is,  the  veins  contain- 
ing them  would  continue  in  depth  farther  than  those  in 
which  the  gold  existed  in  the  more  ordinary  state  of 
native  metal  in  a  quartz  gangue.  The  chief  proponent 
"f  this  glittering  generalization  was  a  so-called  mining 
expert  rejoicing  in  the  euphonious  name  of  Modeste 
Maryanski.  The  suggestion  put  forward  by  him.  that 
the  presence  of  tellurides  was  a  sure  sign  of  per- 
sistence of  ore  in  depth,  was  promulgated  eagerly  by 
the  numerous  charlatans  and  wild-cat  promoters  who 
infested  the  West  Australian  desert  at  that  time.  Some 
talk  of  the  same  kind  was  not  unknown  during  the 
Cripple  Creek  boom.  In  neither  of  these  two  districts, 
nor  elsewhere,   have   telluride   ores  been   characterized 

t-cial  continuity  in  depth;  on  the  contrary,  in  older 
telluride  districts,  in  Transylvania  and  Colorado,  the 
miner's  experience  pointed  the  other  way,  and  it  was 
generally  held  among  those  who  were  aware  of  the  facts 
that  telluride  veins  were  erratic  in  behavior  and  com- 
paratively non-persistent.  Later  and  wider  experience 
warrants  the  statement  that  the  presence  of  tellurides 
in  a  gold  vein  or  a  silver  lode  carries  no  sinister  implica- 
tion nor  does  it  justify  more  than  the  healthy  optimism 

tial  to  successful  mining — in  short,  no  prediction 
persistence  is  permissible. 
As  an  example  of  current  ideas,  I  may  refer  to  news- 
paper accounts  of  a  discovery  said  to  have  been  made  or. 
the  Comstock  last  year.  One  dispatch  was  headed  "A 
tellurium  ore  strike".  It  was  described  as  "the  largest 
body  of  tellurium  ore  ever  found  in  Nevada",  and  "the 
finding  of  this  metal  in  such  an  orebody"  was  considered 
of  "unusual  significance"  because  "tellurium  is  usually 

iated  with  high-grade  gold  ore".  Thus  is  mis- 
information disseminated  by  the  daily  press,  which 
disdains  the  trouble  of  making  inquiry  among  those 
well  informed  on  technical  matters.  The  occurrence  of 
a  telluride,  which  is  what  "tellurium"  means  in  the 
passage  quoted,  is  credited  with  sundry  favorable  infer- 
ences probably  by  reason  of  the  fact  that  in  1907  the 
rich  ore  of  the  Combination  mine — later  a  part  of  the 
Goldfield  Consolidated  property — contained  a  telluride 
of  the  precious  metals,  probably  calaverite.  Thus  the 
association  of  a  telluride  with  bonanza  ore  at  Goldfield 
may  have  revived  the  old  fallacy  in  Nevada. 

There  is  no  need  for  guessing  at  the  presence  of  a 
telluride,  because  it  can  be  detected  by  means  of  a 
simple  test.  The  experiment  is  a  beautiful  one.  Take 
a  tpeck  of  the  Btupected  mineral  and  place  it  in  a 
porcelain  dish  or  whit-  add  a  drop  of  strong 

sulphuric  acid;  heat  the  acid  over  a  bunsen  burner  or 
a  spirit  lamp;  if  tellurium  is  present  a  beautiful  car- 
mine   suffuses    the    colorless     acid.       It     the    tellurium 

is  intimately  associated  with  other  minerals,  it   may 

lie  necessary  to  make  a  more  elaborate  test.  'Grind  the 
mineral  fine;  take  a  pinch  of  the  pulp  and  treat  it  with 
strong  nitric  acid  in  a  porcelain  dish,  using  heat  until 
the  material  is  thoroughly  oxidized;  then  add  strong 
-ulphuric  acid  and  heat  again  until  the  excess  of  nitric 
acid  is  expelled  or  until  copious  fumes  of  sulphuric 
add   are   given   off.      When   cold,    add    hydrochloric   acid 


and  water  in  equal  proportions,  then  filter,  and  to  the 
filtered  solution  add  stannous  chloride,  which  will  pro- 
duce a  black  precipitate  if  tellurium  is  present. 

The  miner's  time-honored  test  is  to  put  the  specimen 
of  ore  in  the  fire  of  a  blacksmith's  forge,  where  it  is 
sweated',  or  roasted.  The  tellurium  is  driven  off  as 
a  white  fume  of  telluric  oxide  and  the  gold  remains  in 
yellow  globules;  if  more  gold  telluride  be  hidden  in 
the  cracks  within  the  specimen  it  will  be  exuded  as  a 
yellow  perspiration.  This  test  suffices  for  an  ore  that 
is  rich  in  tellurides.  particularly  of  the  precious  metals, 
but  it  fails  when  applied  to  some  of  the  other  tellurides, 
such  as  those  of  bismuth  and  mercury.  If  coloradoite, 
the  telluride  of  mercury,  be  subjected  to  the  sweating 
test,  the  mercury  will  volatilize  readily  and  pass  off  as 
fume  when  the  rough  assay  is  made.  A  simple  test  for 
the  mercury  telluride  is  to  heat  a  particle  in  a  glass 
tube  held  at  a  slant,  so  that  any  mercury,  if  liberated, 
may  condense  into  metallic  globules  at  the  upper  and 
cooler  end  of  the  tube.  It  must  be  noted  also,  in 
making  the  sweating  test,  that  if  the  gold  is  associated 
with  mispickel,  or  arsenical  pyrite,  it  will  collect  in 
globules,  but  the  white  fume  escaping  from  the  heated 
ore  will  smell  strongly  of  garlic — the  sign  of  arsenic 
— whereas  tellurium  carries  the  smell  of  horse-radish. 

The  assaying  of  telluride  ores  presented  difficulties 
at  one  time,  particularly  on  account  of  the  loss  of  gold 
during  cupellation.  It  was  supposed  at  first  that  losses 
were  due  to  the  volatilization  of  the  tellurium,  which 
dragged  some  of  the  gold  with  it,  but  later  it  was 
ascertained  that  the  loss  was  caused  by  the  absorption 
of  the  gold  by  the  bone-ash  of  the  cupel  itself.  This 
is  due  to  insufficient  lead  and  excessive  heat.  Most  of 
the  authorities  on  assaying  recommend  the  crucible 
method  in  preference  to  acorification ;  they  advise  slow 
fusion  and  the  formation  of  a  basic  slag.  It  is  advis- 
able to  use  plenty  of  litharge  or  red  lead,  because  the 
loss  in  cupellation  depends  upon  the  ratio  of  lead  to 
tellurium  in  the  lead  button.  A  preliminary  scorifica- 
tion   of  this   large  lead   button   is  advantageous. 

Formerly — twenty  years  ago — it  was  supposed  that 
telluride  ores  were  refractory;  they  were  regarded  as 
difficult  to  treat  b\  any  smelting  operation.  That  was 
true  when  roasting  was  conducted  in  a  crude  manner. 
because  during  the  roasting  the  tellurium  is  not  driven 
off  with  the  sulphur,  but.  as  soon  as  it  has  volatilized, 
which  it  does  readily,  it  becomes  oxidized  to  TeOv  and 
is  fixed  in  the  roasted  charge  by  combining  with  the 
oxide  of  iron  that  is  formed  from  the  pyrite  in  the  ore. 
What  tellurium  does  escape,  and  is  found  subsequently 
in  the  flue-dust,  is  carried  away  mechanically  by  the 
draft.  Richard  Pearce  made  the  laboratory  tests  that 
elucidated  this  matter;  he  ascertained  that  as  much 
as  96$  of  the  tellurium  remains  in  the  roasted  ore. 
The  tellurite  of  iron  thus  formed,  in  the  furnace  bj 
roasting  or  in  nature  by  oxidation,  has  a  light-brown 
color  and  a  bright  yellow  stnak.  1  found  some  of  it 
in  a  specimen  at  Kalgoorlie.  As  a  mineral  it  has  only 
an  academic  interest,  but  the  chemical  reactions  of 
which  it  is  the  result  play  an  important  part,  as  we 
have  seen,  in  the  roasting  of  telluride  ores.  In  mv  next 
article  ]   shall  give  a  detailed  description  of  these  ores 
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Domestic  Manganese  Resources 

The  Editor: 

Sir — At  the  request  of  the  Secretary  of  War,  a  thor- 
ough examination  of  our  domestic  resources  of  several 
metals  essential  to  the  carrying  on  of  war,  as  well  as  of 
vital  importance  in  times  of  peace,  has  been  undertaken 
by  the  American  Institute  of  Mining  and  Metallurgical 
Engineers,  co-operating  with  the  Mining  and  Metal- 
lurgical Society  of  America.  The  presidents  of  these 
two  societies  have  created  several  joint  subcommittees ; 
among  others  a  subcommittee  on  manganese. 

It  is  the  purpose  of  this  manganese  committee  to 
attempt  a  careful  survey  of  our  domestic  manganese 
resources  and  to  study  these  resources  in  their  relation 
to  both  peace  and  war  needs. 

The  value  of  the  results  of  this  investigation  will 
necessarily  depend  upon  the  quantity,  accuracy,  and 
degree  of  detail  of  the  data  that  can  be  obtained.  It  is 
desired,  therefore,  to  make  use  of  every  available  source 
of  information.  Many  manganese  deposits  throughout 
the  country  have  been  examined  by  engineers  and  geol- 
ogists since  1917,  and  many  reports  have  been  printed. 
There  must  be  many  additional  reports  in  the  hands 
of  engineers  of  mining  companies  and  of  owners  which 
might  be  made  available  to  the  committee.  The  com- 
mittee will  be  glad  to  consider  summaries  of  estimated 
reserves  for  districts,  but  particularly  wishes  detailed 
reports  on  separate  mines  or  deposits  with  maps  (if 
possible),  records  of  shipments  (if  any),  representa- 
tive analyses,  prospecting  records,  and  other  data. 

All  those  sending  in  such  reports  and  other  pertinent 
information  will  assist  the  two  societies  in  performing 
an  important  public  service.  Material  submitted  to  the 
committee  will  be  treated  as  confidential  if  it  is  so  re- 
quested, and  after  examination  will  be  returned.  If 
original  material  cannot  be  sent,  the  committee  will  be 
glad  to  furnish  blanks  indicating  the  more  essential 
details  which  are  desired.  Send  material  or  write  at 
once  to  C  M.  Weld.  2  Rector  St.,  New  York,  N.  Y. 
Subcommittee  on  Manganese 

C.  M.  Weld,  Chairman 

New  York.  D.  F.  Hewett 

Bradley  Stoughton 
John  A.  Mathews 

A  Working  Library  for  a  Mining  Engineer 

The  Editor: 

Sir — Early  last  spring  I  had  occasion  to  make  up  a 
list  of  books  to  be  used  as  a  reference  library  by  a 
young  mining  engineer  working  in  a  foreign  country 
where  there  was  nothing  of  the  kind  obtainable.  The 
books  were  to  cover  the  field  of  mining  engineering  as 
completely  and  broadly  as  possible  and  at  the  same  time 
the  number  and  weight  of  the  volumes  were  to  be  kept 
as  low  as  feasible.  The  list  as  first  compiled  contained 
some  blanks  and  was  sent  to  the  Editor  of  the  Mining 
and  Scientific  Press,  who  kindly  suggested  the  addi- 
tional volumes. 


In  your  issue  of  Aug.  5,  1922,  Mr.  Rickard  suggests 
a  "four-foot  shelf  of  books"  for  a  "working  library  for 
a  mining  engineer."  From  a  footnote  I  assume  that 
the  list  is  what  Mr.  Rickard  recommended  to  the  grad- 
uating class  of  the  New  Mexico  School  of  Mines  as 
"trusty  friends  to  those  engaged  professionally  in  the 
application  of  scientific  knowledge  to  the  art  of  mining." 
The  use  of  the  word  "working"  and  Mr.  Rickard's  open- 
ing paragraph  would  indicate  that  we  are  both  aiming 
at  the  same  thing. 

Mr.  Rickard's  list,  as  published,  might  be  suitable  for 
some  special  cases,  but  it  is  entirely  inadequate  for  the 
conditions  I  originally  had  in  mind  and  does  not  seem 
to  cover  the  ground  necessary  for  a  young  mining  engi- 
neer. Many  fields  and  subjects  which  have  to  be  con- 
sulted continually  are  not  even  touched  upon.  In  one 
or  two  cases  there  are  certainly  more  modern  books 
than  the  ones  chosen.  I  fear  that  the  last  statement 
applies  to  some  of  the  titles  in  my  list. 

Mr.  Rickard  has  suggested  several  volumes  for  their 
cultural  value.  This  is  aside  from  the  original  purpose 
of  my  list,  and  it  seems  to  me  that  such  a  choice  could 
well  be  left  for  a  separate  discussion.  From  a  cultural 
point  of  view  the  average  individual  could  not  well  im- 
prove on  the  "Harvard  Classics,"  and  if  that  is  too  long, 
individual  taste  and  need  would  decide  on  what  to  elimi- 
nate or  add.  I  was  surprised  to  see  so  critical  an  editor 
choose  the  St.  James  version  of  the  Bible.  If  the  Bible 
is  to  be  included  I  would  expect  Mr.  Rickard  to  pick 
such  an  edition  as  the  Moulton,  which  is  well  edited. 
Wells'  "Outline"  is  another  surprise.  Although  it  is  a 
wonderful  work,  the  second  volume  particularly  puts  it 
into  the  class  of  books  that  I  call  "argument  starters," 
and  I  venture  to  say  that  when  read  by  most  mining 
engineers,  particularly  if  they  are  operators,  its  cul- 
tural value  is  lost  in  a  sense  of  exasperation.  If  Wells, 
why  not  "The  Passing  of  a  Great  Race"?  "The  Origin 
of  the  Earth,"  by  Chamberlin,  or  some  such  book  would 
fit  in  much  better.  As  for  poetry — even  money  cannoL 
hire  10  per  cent  of  the  miners  to  read  Manly.  Most  of 
us  would  get  more  kick  out  of  Kipling  or  Burton  Braley. 

In  Mr.  Rickard's  technical  list  "Surveying"  and 
"Computations"  are  left  out,  possibly  as  being  too  ele- 
mentary, but  assaying  is  included,  and  an  indifferent 
book  at  that,  though  I  know  of  no  better.  There  is  no 
lithology,  as  such,  in  his  list.  Pirsson  and  Schucherts' 
"Geology"  is  taken,  possibly  to  save  space,  but  the  addi- 
tional weight  of  Dr.  Grabau's  two  volumes  and  Kemp's 
"Handbook"  is  certainly  well  worth  while,  as  the  ground 
is  completely  covered  from  the  latest  and  most  modern 
point  of  view.  A  general  chemistry  is  essential.  Mor- 
rison's "Mining  Rights"  is  superfluous  in  a  foreign  coun- 
try, but  in  the  United  States  the  additional  size  and 
weight  of  Lindley  is  warranted,  if  for  no  other  reason 
than  its  index.  Equipment,  construction,  iron,  steel, 
coal,  and  general  metallurgy  are  some  of  the  essentials 
that  have  been  left  out.  The  choice  of  Clennell's  "Cya- 
nide Handbook"  and  Rickard's  "Concentration  by  Flota- 
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tion"  might  be  questioned  for  not  being  as  up  to  date 
as  Julian  &  Smart's  Third  Edition  and  Taggart's 
"Manual."  Gunther's  "Prospecting"  could  well  be  sub- 
stituted for  Stretch,  but  both  can  be  eliminated,  as  the 
ground  is  covered  in  other  books  that  in  no  case  would 
be  omitted.  A  most  serious  omission  is  a  good  catalog 
of  mine  supplies  and  equipment  such  as  the  Keystone. 
I  venture  to  say  that  90  per  cent  of  the  operators  would 
insist  on  a  book  of  this  kind  being  included.  Unfor- 
tunately, the  Keystone  catalogs  are  in  inconvenient  vol- 
umes, but  at  that  the  need  gives  them  a  place. 
The  list  I  would  suggest  is: 

Peele,  "Mining  Engineer's   Handbook." 

Ford,  "Dana's  Manual  of  Mineralogy." 

Kemp,  "Handbook  of  Rocks.' 

Johnson,  (?)   "Surveying." 

Vega,  "Log.  Tables." 

Remsen,  (?)  "General  Chemistry." 

Furman,   (?)   "Assaying." 

Lowe,  "Quantitative  Chemical  Analysis." 

Liddell,  "Metallurgists  and  Chemists'  Handbook." 

Slosson,  "Creative  Chemistry." 

Grabau,  "Comprehensive  Geology." 

Lindgren,  "Mineral  Deposits." 

Spurr,  "Geology  Applied  to  Mining." 

Leith,  "Economic  Aspects  of  Geology." 

Richards,  "Text  Book  of  Ore  Dressing." 

Julian  and  Smart,  "Cyaniding  of  Gold  and  Silver  Ores." 

Taggart,  "Manual  of  Flotation." 

Austin,  (?)  "Metallurgy  of  Common  Metals." 

Hoffman,  "Metallurgy  of  Copper." 

Johnson  and  Huntley,  "Oil  and  Gas  Production." 

Eckels,  "Iron  Ores." 

Howe,   (?)    "Metallurgy  of  Iron  and  Steel." 

Howe,  (?)  "Coal  and  Coke." 

Young,  "Mining  Methods." 

Hoover,  "Principles  of  Mining." 

Finlay,  "Cost  of  Mining." 

Storms,  (?)  "Timbering  and  Mining." 

Dana,  "Handbook  of  Construction  and  Equipment.' 

Hoskold,  "Engineer's  Valuing  Assistant." 

McGrath.  "Mine  Accounts  and  Cost  Principles." 

Haskill,  "How  to  Make  and  Use  Graphic  Charts." 

Rickard,  "Technical  Writing." 

"Keystone  Mining  Catalog." 

Weed,  "Mines  Handbook." 

Fay,  Glossary,  U.S.G.S.  Bulletin  95. 

Webster's  Collegiate  Dictionary. 

This  list,  though  incomplete,  is  the  most  satisfactory 
I  have  been  able  to  compile  so  far.  I  feel  that  the  vol- 
umes preceded  by  a  (?)  could  be  improved  upon  par- 
ticularly. There  are  some  gaps  that  should  be  filled. 
Ingalls'  "Lead"  should  almost  surely  be  added,  as  well 
as  some  book  on  the  non-metallic  minerals  and  their 
industries.  Emmons'  "Geology  of  Petroleum"  could  well 
dded,  but  Johnson  and  Huntley  could  not  be  left 
out  unless  another  volume  covering  oil  and  gas  produc- 
tion and  operations  was  substituted.  The  Simmons- 
Boardman  Material  Handling  Cyclopedia  might  well  be 
included.  Inwood's  "Tables"  might  be  substituted  for 
Hoskold's  "Valuing  Assistant"  and  Hatfield's  "Modern 
Accounts"  for  McGrath's  book.  For  use  in  the  United 
a  volume  on  the  income  tax  should  lie  added. 
If]  lit  is  somewhat  longer  than  Mr.  Rickard'.-.  but 
it  will  go  into  a  five-foot  box  with  a  small  margin  to 
spare.  Mr.  Ri'kard  may  have  felt  that  great  condensa- 
tion was  necessary,  but  in  so  doing  he  has  killed  the 
value  of  the  suggestion  by  carrying  it  to  an  extreme. 

It  was  my  hope  originally  that  a  list  might    l»    ob- 
tained in  which  enough  interest  would  be  shown  to  make 
it  worth  while  for  some  publisher  to  put  it  out  as  a  unit. 
Los  Angeles.  Calif.  Webster  Wickes. 


Fire  Protection  at  Calumet  &  Hecla 
The  Editor: 

Sir — Because  of  the  recent  disaster  at  the  Argonaut, 
it  may  be  of  interest  and  possibly  of  some  value  to 
know  how  knowledge  of  an  underground  fire  is  conveyed 
to  the  men  in  the  mines  of  the  Calumet  &  Hecla  and 
associated  companies. 

Tees  of  the  same  size  as  the  main  air  pipe  are  placed 
in  the  main  line  at  the  collars  of  the  shafts.  When  an 
underground  fire  is  reported  these  valves  are  opened 
immediately,  all  compressors  are  stopped,  and  the  air 
pressure  drops  to  zero  in  a  very  few  minutes.  This  is 
our  standard  fire  signal,  and  underground  men  who 
notice  that  the  air  pressure  has  dropped  are  instructed 
to  notify  the  other  workmen  in  their  vicinity  and  to 
report  at  once  at  the  shaft.  Bosses  are  responsible  for 
all  men  under  their  supervision.  At  the  beginning 
of  the  shift  few  men  are  drilling,  but  some  of  them 
are  "blowing"  air  to  remove  powder  fumes,  and  others 
are  operating  air  hoists,  scraper  engines,  air  lifts,  and 
other  equipment.  It  is  expected  that  enough  of  these 
men  will  get  the  signal  to  carry  the  word  to  the  others. 
During  the  greater  part  of  the  shift — when  most  of  the 
miners  are  operating  machine  drills — the  release  of  the 
air  is  noticed  almost  everywhere.  Men  working  in  iso- 
lated places,  and  not  using  compressed  air  at  the  time, 
are  notified  by  bosses  or  by  men  sent  for  that  purpose. 
Fire  drills  are  held  occasionally — once  in  from  one  to 
three  months.  Everyone  must  report  at  the  shaft  and 
be  checked  off  before  returning  to  his  working  place. 
The  results  have  proved  the  method  remarkably  effective 
— even  at  the  great  depth  and  in  the  extensive  opening? 
of  the   Calumet   &  Hecla   conglomerate   shafts. 

Ahmeek,  Mich.  Ocha  Potter, 

Superintendent  Ahmeek  Mining  Co. 


California  Mine  Safety  Organization 
The  Editor: 

Sir — Statements  made  by  H.  Foster  Bain,  Director 
of  the  U.  S.  Bureau  of  Mines,  and  H.  M.  Wolflin,  Super- 
intendent of  Safety,  California  Industrial  Accident  Com- 
mission, confirm  my  opinion  that  the  Muldoon  shaft  is 
not  and  was  not  a  second  exit  from  the  Argonaut  mine 
in  the  full  meaning  of  the  law,  but,  rather,  an  upcast 
shaft  used  for  no  other  purpose  than  ventilation.  This 
is  not  saying  it  could  not  be  used  for  climbing  out  of 
the  mine  in  ordinary  circumstances,  but,  as  has  been 
pointed  out,  the  Muldoon  shaft  at  the  time  of  the  fire 
would  have  proved  a  death  trap,  which  only  an  unwise 
or  badly  frightened  miner  would  attempt  to  use.  Gen- 
erally, miners  are  neither  unwise  nor  do  they  easily 
become  frightened.  If  before  the  fire  the  Muldoon  shaft 
complied  with  the  law,  as  stated  by  Mr.  E-  S.  Boalieh, 
chief  mining  engineer  of  the  State  Mining  Bureau,  why 
should  it  not  have  constituted  a  compliance  with  the 
law  during  the  fire?  The  tire  did  not  occur  in  the  Mul- 
doon shaft;  if  it  had.  the  Argonaul  incline  would  have 
been  the  method  of  escape.  Since  the  fire  was  without 
the  Muldoon  shaft,  then  the  Muldoon  shaft  should  have 
been  the  method  of  escape.  That  it  was  not  any  kind 
of  an  escape,  ot  exit  shaft,  at  the  time  of  the  fire,  both 
Mr.  Boalieh  and  Mr.  Wolflin  admit.  Then  it  was  not 
within  the  true  meaning  of  the  law  a  second  exit. 

Now,  what  is  the  answer  to  all  this?  Let  us  hear 
from  Mr.  Will  J.  French.  Chairman  of  the  Industrial 
Accident  Commission.  His  communication  sent  out 
about  Sept.  1  may  throw    ...me  light  upon  the  situation 
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of  mine  safety  in  California.  Mr.  French  states  that 
the  California  Legislature  in  1862  passed  a  law  requir- 
ing two  exits,  and  that  when  the  Mine  Safety  Orders 
were  issued  by  the  commission  in  1916  the  state  law 
was  made  one  of  the  safety  orders,  in  addition  to  other 
orders  covering  this  point:  requiring  the  second  means 
of  egress  to  start  500  ft.  from  the  bottom  of  the  mine. 
He  states  that  the  Argonaut  second  exit  started  150  ft. 
from  the  bottom  and  described  it  as  "fully  complying 
with  legal  requirement."  So  it  does  conform  to  the 
letter  of  the  legal  requirement,  but  does  it  conform  to 
the  spirit,  intent,  and  purpose  of  the  law? 

At  the  time  the  improved  mine  safety  laws  were  pre- 
pared Mr.  French  was  secretary  of  the  commission  and 
Mr.  Wolflin  was  chief  engineer  of  the  mining  division 
of  the  commission,  or  chief  inspector.  I  traveled  with 
him  while  much  valuable  data  for  the  drafting  of  new 
laws  were  obtained.  I  know  he  did  his  work  thoroughly, 
and  I  believe  conscientiously.  But  he  did  not  meet  with 
such  welcome  and  encouragement  as  was  due  to  his  posi- 
tion and  purpose,  from  the  old-time  mine  superintend- 
ents and  owners.  I  was  then  actively  and  regularly 
employed  as  a  writer  for  the  Engineering  and  Mining 
Journal,  and  often  spent  hours  explaining  to  various 
mine  owners  and  superintendents  that  Mr.  Wolflin  was 
not  engaged  in  any  effort  to  impose  undue  hardships, 
and  that  the  purpose  of  the  commission  was  to  secure 
the  necessary  data  for  the  preparation  of  state  laws 
that  would  safeguard  men  and  property.  Their  chief 
complaint  was  that  he  was  not  a  graduate  of  one  of  the 
universities  of  California,  and  coming  from  the  U.  S. 
Bureau  of  Mines  they  considered  him  more  a  coal-mining 
engineer  than  a  gold  miner.  Anyway,  they  did  not 
want  an  outsider  to  come  in  to  tell  them  how  to  run 
their  mines. 

Mr.  French  also  says  in  this  communication  that, 
"The  commission  only  has  two  safety  mining  engineers 
in  the  field,  owing  to  limited  financial  resources.  It  is 
impossible  to  inspect  mines  as  often  as  should  be  done." 
But  Mr.  French  does  not  tell  us  that  when  the  mine 
division  of  the  Industrial  Accident  Commission  was  or- 
ganized, there  were  one  chief  safety  engineer  and  three 
deputy  safety  engineers,  all  engaged  in  the  inspection 
of  mines.  The  chief  engineer,  being  appointed  by  the 
director  of  the  U.  S.  Bureau  of  Mines  and  pai-t  of  his 
salary  paid  by  that  Bureau,  it  was  arranged  that  all 
four  of  the  safety  engineers  should  furnish  data  for 
that  Bureau  as  well  as  the  commission. 

For  the  last  two  or  three  years  (I  am  not  sure  of  the 
exact  dates)  Mr.  Wolflin  has  been  employed  as  superin- 
tendent of  safety  in  the  commission  and  Mr.  G.  Chester 
Brown  made  chief  mining  engineer  or  inspector,  en- 
gaged in  field  work  along  with  Mr.  F.  L.  Lowell  and 
Mr.  J.  W.  Gebb.  Later  Mr.  Brown  was  called  in  from 
the  field  to  entertain,  inform,  and  advise  mining  men, 
visitors  at  the  offices  of  the  commission;  an  occupation 
that  is  not  so  important  to  the  mines  and  miners  of  the 
state  as  inspection  and  safeguarding  of  men  and  prop- 
erty. 

The  ability  to  manage  and  control  men,  which  Mr. 
French  possesses  to  a  marked  degree,  and  learned  in 
the  printing  business,  is  a  qualification  quite  necessary 
in  the  handling  of  a  political  bureau  or  commission.  It 
is  also  a  valuable  qualification  for  a  mining  engineer  in 
almost  every  capacity.  But  it  requires  something  more 
than  this  to  make  a  man  competent  to  control  and  guide 
a  staff  of  educated  mining  engineers  employed  in  the 


safeguarding  of  the  lives  of  miners  and  protection  of 
mining  property.  As  everyone  engaged  in  or  interested 
in  the  mining  industry  knows,  the  man  who  holds  a 
position  of  this  character  should  be  especially  educated 
and  trained  for  it.  The  safety  of  the  lives  and  the 
protection  of  the  property  involved  in  mining  not  only 
requires  but  demands  it.  Mr.  French  is  a  printer,  not 
a  mining  engineer. 

This  mine  inspection  business  belongs  in  the  State 
Mining  Bureau.  But  when  it  shall  be  placed  there  the 
man  who  has  the  appointing  power  will  not  do  his  whole 
duty  to  the  miners,  the  mine  owners  and  the  mine  prop- 
erty of  the  state  unless  he  sees  to  it  that  the  head  of 
the  State  Mining  Bureau  shall  be  selected  for  his  scien- 
tific knowledge  and  practical  training  in  mining  and 
the  management  of  men.  Lewis  H.  Eddy. 

Oakland,  Calif. 

■*> 

Reflections  on  the  Argonaut  Fire 

The  Editor: 

Sir — Reading  of  the  Argonaut  disaster,  by  T.  A. 
Rickard,  in  your  Sept.  30  issue  leaves  little  doubt  that 
a  serious  mistake  was  made  in  not  immediately  stop- 
ping the  fan,  and,  as  soon  as  possible,  reversing  it,  thus 
changing  the  course  of  the  ventilation  in  the  mine.  That 
thought  occurs  to  the  experienced  engineer  as  soon  as 
he  studies  Mr.  Rickard's  mine  section,  and  it  is  empha- 
sized when  he  reads  the  article.  The  idea  that  the 
entrapped  men  would  not  understand  and  would  be 
confused  is  childish  and  gives  little  credit  to  the  in- 
telligence of  the  ordinary  miner.  The  probabilities  are 
that  in  the  five  hours'  life  allotted  them  in  pursuance 
of  this  stand-pat  policy,  they  were  praying  that  some 
one  would  change  the  air  current  and  dispel  the  awful 
fumes  that  were  engulfing  them.  An  entrapped  miner 
thinks  quickly  and  intelligently  and  has  an  intuition 
for  "following  the  air." 

The  Cordova  gold  mine,  at  Cordova,  Ont.,  had  a  sim- 
ilar experience  in  March,  1917,  while  I  was  manager, 
only  we  had  five  men  caught,  where  the  Argonaut  had 
forty-seven.  We  forced  an  entrance  to  the  burning  shaft 
through  an  old  stope,  built  a  bulkhead  under  the  fire, 
reversed  the  ventilator,  and  finally  reached  the  miners, 
who  were  alive  but  weak.  They  had  first  taken  refuge 
in  an  old  stope,  but  when  the  air  changed  they  knew 
it  and  went  into  the  powder  magazine  on  a  lower  level. 

I  know  of  several  coal  mines  where  similar  rescues 
have  been  effected  by  reversing  the  ventilation.  Each 
case  has  to  be  decided  for  itself  as  to  where  the  miners 
probably  are  and  whether  reversing  the  ventilation 
will  give  them  deadly  gas  or  air. 

In  the  Argonaut  case  it  was  known  that  the  fire  was 
above  the  miners,  therefore  reversing  the  current 
brought  no  hazards  of  carrying  the  fire  to  them.  To 
an  onlooker  from  a  distance  there  appears  to  have  been 
no  chance  for  the  men  unless  air  could  have  been  gotten 
to  them.  Miners  can  stand  a  lot  if  they  have  air;  they 
have  the  trick  of  conserving  their  energies  and  prolong- 
ing their  existence  without  food,  if  they  have  air. 

The  days  of  one-shaft,  one-hoist  mining  have  passed. 
Certainly,  when  a  mine  is  4,000  ft.  deep  it  is  entitled 
to  proper  equipment  and  safeguards  for  mine  and  men. 
Perhaps  I  am  thinking  forcibly,  but  one  is  apt  to  think 
forcibly  after  the  experience  of  gasping  for  breath 
underground.  Our  sympathies  are  with  the  manage- 
ment, but  our  thoughts  are  to  learn  what  we  may  from 
this  sad  calamity,  to  avoid  a  repetition  of  the  disaster. 

Franklin,  Ky.  Sam  Hugh  Brockunier. 
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Metallurgists  of  Note 

WILLIAM  E.  GREENAWALT 


ALL  METALLURGICAL  ENGINEERS  who  read 
Z\  English  have  heard  of  William  E.  Greenawalt. 
jTA.  But  there  are  many  who  have  read  his  numerous 
articles  in  the  technical  press,  and  who  have  pored  over 
his  "Hydrometallurgy  of  Copper,"  who  have  no  further 
knowledge  of  the  man — 
of  his  appearance,  or 
personality.  Under  his 
name,  on  his  letterhead, 
are  the  words  "Engi- 
neer, Metallurgist,"  with 
no  mention  at  all  made 
of  his  ability  as  an  ar- 
chitect. And  yet,  when 
he  came  to  New  York 
City  after  a  six-year 
course  at  Cornell,  he 
expected  to  make  archi- 
tecture his  profession, 
and  spent  nine  years  at 
the  work,  even  winning 
a  $1,000  prize  in  a  com- 
petition. However,  his 
eyes  were  not  equal  to 
the  detail  work  required, 
and  he  decided  to  go 
West  and  take  up  the 
profession  in  which  his 
brother.  John  E.  Green- 
await,  was  engaged.  For 
several  years  the  two 
brothers  had  adjoining 
laboratories  in  Denver, 
and  William  closely  fol- 
lowed the  important 
work  in  up-draft  and 
down-draft  blast  roast- 
ing originated  by  his 
brother,  which  culmi- 
nated so  successfully 
in  the  many  prosperous 
plants  of  this  type  scat- 
tered about  the  world  today,  and  which  are  lice 
under  the  Greenawalt  patents.  But  William  Greenawalt 
was  attracted  more  to  the  subject  of  hydrometallurgy, 
the  future  of  which  he  believed  to  be  mosl  attractive. 

M.  was  the  first  to  apply  electrolytic  chlorine  to  the 
treatment  of  Cripple  Creek  ores,  He  was  Br  some 
time  foreman  and  afterward  research  metallurgist  at 
the  Portland  Gold  Mining  Co.'s  mill  at  Colorado  Springs. 
This  mill  had  four  100-ton  roasting  furnaces  and  twelve 
large  chlorination  barrels.  On<  <•••  these  barrel  units 
was  used  for  the  experimental  work  on  electrolytic 
chlorine  generated  from  salt  m  three  1,000-amp.  cells 
gned  by  Mr.  Greenawalt.  During  th<  early  research 
work  on  the  chlorinat ion  of  void  and  ilver  ores,  the 
subject  of  leaching  and  electrolysis  of  copper  ores  and 
ittracted  his  attention,  and  he  carried  on  a 

•   deal   of   research   work   in   this   Held.      In    1910   he 

nted  a  chloride  process  for  the  extraction  o 
per,     Since  1914  Mr.  Greenawali  has  been  the  metal- 
lurgist   of    the    National    Mines   &    Smelters    <*o..    in 


Mexico,    and    devised    the    metallurgical    treatment    for 
that  company's  ore.     A  small  mill  and  sintering  plant, 
and  a  smelter  of  250  tons'  daily  capacity,  were  installed 
and  operated,  preparatory  to  a  larger  installation.   Tests 
were  also   made  on   leaching   low-grade  matte  for  the 
production     of     electro- 
lytic copper  and  metallic 
gold.      The     work     pro- 
ceeded    favorably     until 
the    revolutionists    blew 
up    the     large    powe.- 
plant,   flooded  the  mine, 
and   put    an    end    to   all 
activities.      As   a   result 
of  his  years  of  research 
and  practical  work.   Mr 
Greenawalt   is   a   strong 
advocate      of      leaching 
and    electrolysis    in    the 
treatment    of    copper 
ores,     irrespective     of 
whether    the    ore    is    of 
high  or  low  grade,   and 
whether    oxide    or    sul- 
phide.    Since  the  publi- 
cation   of    his    book    on 
the   hydrometallurgy    of 
copper,   in   1912,  he  has 
devoted  most  of  his  time 
to    the    development    of 
the  electrolytic  sulphate 
copper   leaching   process 
described     in     the     last 
issue   of  the   Engine*  r- 
mg  and  Mining  Journal- 
Press.      The     metallur- 
gical    success     of     this 
process    seems    well    as- 
sured.     Last     year     he 
spent    six    months    with 
the     Mountain     Copper 
Co..  in  California,  adapt- 
ing the  process  to  that  company's  ores  and  conditions, 
and  fairly  large-scale  tests  were  made.   How  to  obtain  a 
patent  is  no  secret  to  Mr.  Greenawalt.  He  has  taken  out 
possibly  fifty  United  state.,  patents,  mostly  on  hydro- 
metallurgical   process.'-   and    equipment     The   Denver 
Engineering   Works    Co.    has    recently    taken    over    the 
manufacturing   rights    for  a   Rotation   machine   which 
he   developed    as   a    side    issue,    resulting    from    other 
research. 

In  1892  Mr.  Greenawali  was  married  to  Cora  M. 
Cornell,  of   Ithaca,    N.    Y.    They    have    four   children. 

In  a  wordly  way.  Mr.  <  ireenawalt  is  not  a  rich  man. 
II,.  earned  all  of  his  expenses  while  at  Cornell,  and  has 
Invested  mosl  of  his  saving  since  that  time  in  develop- 
ing the  electrolytic  process  bearing  his  name.  Now, 
at  the  age  of  fifty-six.  the  hydrometallurgicaJ  treatment 
of  fire,  particularly  of  copper  ores,  is  becoming  more 
popular,  and  Mr.  Creenawalt  has  good  reason  for  think- 
ing that  there  will  Ix'  a  wide  field  for  the  process. \s  on 
which   he   has   put    nearly    thirty   years   of   study. 


WILLIAM    E.    GP.r.KNAWAl.T 
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Gold-Mining  Developments  in  the  Black  Hills 

A  Brief  Description  of  Some  of  the  Activities  of  the  Homestake  and  Trojan  Mining 

Companies,  the  Only  Properties  Which  Maintained  Operations  During  the 

Recent  Depression — The  South  Mill,  at  Lead,  a  Modern  Reduction  Plant 

By  Felix  Edgar  Wormser 

Assistant   Editor,  Engineering  and  Mining  Journal-Press 


THE  BLACK  HILLS  of  South  Dakota  are  neither 
black  nor  are  they  hills,  according  to  the  commonly 
accepted  meaning  of  that  term.  Their  particular 
tint  is  chiefly  a  whim  of  the  weather,  and  they  are 
amply  large  enough  to  be  designated  full-grown 
mountains.  Geologically  speaking,  they  comprise  a 
domical  uplift  rising  above  the  Great  Plains.  Viewed 
from  the  plateau  level  their  height  is  unimpressive,  and 
they  seem  to  be  a  low,  dark  range,  with  a  few  summits 
towering  here  and  there  but  slightly  above  their 
neighbors.  Investigation  has  shown  that  the  central 
peaks  are  pre-Cambrian  schists,  and  that  they  slope 
gently  out  to  a  rim  of  paleozoic  sediments  which  dip 
away  from  the  hills.  Intrusions  of  igneous  rocks  are 
common. 

Set  almost  squarely  in  the  center  of  the  northern 
Black  Hills  are  the  important  towns  of  Lead  and 
Deadwood,  both  of  which  have  been  intimately  asso- 
ciated with  the  mining  history  of  the  district.  They 
are  about  four  miles  apart,  although  the  actual  distance 
depends  upon  whether  the  Burlington  or  the  Chicago  & 
Northwestern  R.R.  is  chosen  to  do  one's  transporting,  as 
both  communities  are  connected  and  excellently  served 
by  these  railroads.  The  Northwestern  takes  a  longer 
but  scenically  a  more  beautiful  route,  which  gives  the 
visitor  superb  views  of  the  attractively  wooded  moun- 
tains. Lead  has  an  elevation  of  about  one  mile  above 
sea  level;  Deadwood  is  1,000  ft.  lower. 

Prior  to  the  war  many  small  gold  mines  were  active 
in  the  Black  Hills.  The  Golden  Reward,  the  Mogul,  the 
Wasp,  and  numerous  others  made  names  for  themselves. 
The  deposits  were  generally   in  the  shallow  Cambrian 


Ellison  surface  plant  and  trestle  spanning 
Gold-Run  Creek 

formation  which  caps  the  Algonkian  schists  of  the  dis- 
trict. Many  became  profitable  through  working  low- 
grade  gold  ore,  and  despite  high  freights,  high  labor, 
and  high  altitudes.  In  1917  ten  or  twelve  mines  pro- 
duced regularly.  The  decline  in  the  purchasing  power 
of  gold  affected  them  quickly,  however,  as  it  did  every 
gold  mine  in  the  United  States,  and  threatened  their 
existence.     Economies   were   instituted   in   the   face  of 


advancing  labor  and  other  costs,  and  one  or  two  mines 
hung  on  tenaciously  as  long  as  they  could,  but  finally 
succumbed  to  the  great  disadvantages  under  which  they 
were  operating.  A  visit  through  the  Black  Hills  will 
disclose  many  concentrators  and  mine  plants  in  a  sad 
state  of  decay,  a  grim  reminder  of  the  toll  taken  from 
South  Dakota's  gold-mining  industry  during  the  last 
six  years.    As  it  will  take  a  relatively  heavy  investment 


Old  Abe,  or  B.  &  M.  shaft,  and,  a  few  of  the 
older  stamp  mills 

to  reopen  most  of  the  properties,  many  have  probably 
shut  down  for  good.  Others  may  resume  again, 
although  an  exhaustion  of  ore  deposits  was  imminent 
for  a  few. 

Gold  Mines  Struggled  to  Keep  Open 

Throughout  the  entire  depression  two  mines  suc- 
ceeded in  operating  where  others  failed — the  Home- 
stake  Mining  Co.  and  the  Trojan  Mining  Co. — the 
former  a  gigantic,  and  aptly  termed  the  greatest,  gold 
mine  in  the  world,  and  the  other  a  much  smaller  venture. 
The  worst  is  probably  over,  and  these  companies  can 
now  view  with  great  satisfaction  the  sterling  fight  they 
have  made  against  economic  odds. 

Peculiarly  enough,  the  two  mines,  although  only  five 
miles  apart  in  a  straight  line,  are  different  in  a  great 
many  respects.  The  Homestake  is  a  deep  low-grade 
gold  mine,  worked  through  vertical  shafts  piercing  the 
Algonkian  ore  deposits  of  the  company.  It  is  a  large- 
scale  operation,  and  prior  to  the  erection  of  its  South 
mill  normally  treated  about  4,500  tons  daily.  Home- 
stake  ore  is  of  an  average  value  of  $3.50  to  $4  per  ton. 
The  Trojan  is  a  shallow  mine  in  the  Cambrian  with  a 
capacity  of  400  tons  per  day.  During  the  period  of 
rising  costs  it  was  necessary  for  both  these  companies 
to  reduce  expenses  by  decreasing  development  and  pros- 
pecting, and  increasing,  so  far  as  possible,  the  life  of 
supplies.  The  Homestake  Mining  Co.  ordinarily  has  a 
program  of  17,000  ft.  of  development  work  each  year. 
During  1918  and  1919  this  was  reduced  to  8,000  ft.,  but 
it  is  sufficiently  advanced  to  obviate  a  heavy  expenditure 
to  bring  it  to  normal  proportions.     The  Trojan  did  the 
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best  it  could  to  raise  the  grade  of  ore  mined  and  en- 
deavored to  remove  a  minimum  of  $5  ore  by  careful 
selective  mining. 

The  struggles  during  the  unpleasant  last  six  years 
will  add  an  interesting  chapter  to  the  rich  history  of 
the  Black  Hills.  The  population  of  Lead  and  Deadwood 
declined  sharply.  Whereas  in  1900  these  towns  had  a 
population  of  12,045,  in  1920  it  was  estimated  at  7,416. 
Gold  production  of  South  Dakota  also  declined.  Its 
peak  was  reached  in  1912,  when  it  amounted  in  value  to 
$7,891,000,  and  the  low  point  in  the  depression  was  in 
1920,  when  it  totaled  $4,676,500,  according  to  the  U.  S. 
Geological  Survey  statistics. 

The  Homestake  is  one  of  the  oldest  mines  in  the 
United  States  still  operating.  Its  long  life  and  enviable 
dividend  record  have  combined  to  make  it  the  greatest 
gold  mine  in  the  world.  The  total  production  from 
1875  to  the  middle  of  1922  is  estimated  to  be  $176,300.- 
000,  from  which  dividends  of  $42,693,500  have  been 
paid.  One  of  the  striking  things  that  impress  the 
visitor  to  Lead  is  the  number  of  employees  that  have 
worked  for  the  company  ten,  fifteen,  twenty  or  more 
years.  I  am  informed  that  a  Veteran's  League  exists 
in  Lead  whose  membership  is  composed  of  men  who 
have  worked  for  the  company  at  least  twenty-one  years, 
and  the  membership  roster  contains  more  than  150 
names.  When  men  stay  in  the  employ  of  one  company 
for  long  periods  an  admirable  community  of  interest 
must  exist  between  employer  and  employee. 

There  is  evidence  on  all  sides  in  Lead  that  life  in  that 
gold-mining  camp  has  been  made  as  pleasant  as  it  is 
>.!e  to  make  it.  The  homes  of  the  miners  and  em- 
ployees look  well  kept,  with  attractive  gardens  or  hill- 


Prair-rhiitt    lewling   (0      ■''./< 
at  Homestake 


side  settings.  Lead  itself  is  a  clean  city;  in  fact,  the 
entire  community  does  not  typify  the  ordinary  con- 
ception of  a  mining  camp.  The  company  has  provided 
an  excellent  library,  billiard  rooms,  a  splendid  swim- 
ming pool,  and  other  recreational  facilities  that  are 
available  without  discrimination  to  inhabitant  and 
stranger  alike.1  A  moving-picture  hall  large  enough  to 
more  than  fill  the  requirements  of  any  city  of  equal 
size  supplies  that  popular  entertainment  to  those  who 
wish  it.  The  Homestake  Mining  Co.  may  be  proud  of 
its  welfare  work,  which  is  well  worth  study  and  emula- 
tion. At  the  present  time  a  new  hospital  is  being  pro- 
vided, which  will  furnish  additional  medical  con- 
veniences. 

Many  Ramifications  to  Enterprise 

It  is  noticeable  that  the  Homestake  company  has 
built  a  unit  that  is  largely  self-contained.  It  has  its 
own  timber  tracts  and  yards,  lime  quarries,  coal  mines, 
hydro-electric  power  sources,  and  shops.  In  the 
foundries  and  machine  shops  everything  is  built  that 
can  possibly  be  manufactured  locally.  Thus,  it  is  not 
surprising  in  visiting  the  plant  to  learn  that  here  is  a 
switch  of  distinctive  Homestake  design  and  manufac- 
ture and  there  a  sharpener  made  in  the  Homestake 
shops.  Although  discouraging  at  times  to  the  salesman 
of  mining  machinery,  this  ability  to  fashion  quickly 
repairs  and  machinery  that  may  suddenly  be  demanded 
from  some  quarter  has  not  been  without  its  advantages 
to  the  company,  and  many  a  "home-made"  article  has 
proved  equal  to  the  purchased  kind  on  every  comparable 
basis. 

The  Homestake  works  a  deposit  that  is  unique  so  far 
as  gold  mines  in  the  Black  Hills  are  concerned.  It  is 
commonly  designated  as  a  silicified  slate,  carrying  free- 
milling  gold  in  so  fine  a  state  as  to  be  rarely  visible, 
and  profuse  in  the  variety  of  minerals  associated  with 
the  gold.  Chief  among  these  are  pyrite  and  arseno- 
pyrite,  but  they  are  not  important  gold-bearing 
minerals  in  the  ore.  A  variety  of  hornblende,  called 
cummingtonite,  is  a  common  mineral  at  depth,  and  its 
radiolarian  or  fibrous  structure  interferes  with  crush- 
ing, but  aids  in  leaching.  Ferrous  minerals  are  found 
in  the  lower  levels  of  the  mine  and  affect  the  metal- 
lurgical treatment. 

Irving  believes  that  the  Algonkian  slates  comprising 
the  deposit  are  of  sedimentary  origin.  The  lode  is  of 
varying  dimensions  at  its  widest  point,  being  perhaps 
1,000  ft.  wide,  although  the  minable  width  averages 
far  less  than  this.  It  is  about  three  miles  long,  and 
pitches  southeast.  Eruptives  of  acidic  type  cut  the 
slates,  and  the  entire  mass  was  compressed  into  sharp 
anticlines  and  synclinal  folds.  The  ore  has  been  found 
to  be  associated  with  the  folding.  Fracturing  and  fault- 
ing took  place  owing  to  further  compression,  and 
porphyry  dikes  were  subsequently   intruded. 

The  origin  of  the  deposition  is  still  somewhat  obscure. 
It  is  only  recently  that  the  Homestake  has  system- 
atically begun  to  learn  the  geological  secrets  of  its 
great  deposits  through  careful  study  of  the  mine-  Two 
company  geologists  are  busy  upon  this  task,  and  a 
description  of  their  method  has  already  appeared  in 
these  pages.' 

■  \  paper  by  B.  <".  Vat^s,  Superintendent  of  the  Homestake  Min- 
ing '••.  entitled  "Welfare  work  at  the  Homestake  Mine."  describes 
the    re  illtles.      It    was   published    In    Fnuixcrring  and 

Mining  Journal  of  July  SI, 

ologlcal   Methods  <>f  th.    Homestake  Mlnlnc  Co.."  by  Lb   B, 
WrlRht  and  J.  O.  Hosted.   KnginoHng  on.;    Uimimo  Journal,   !'•■ 
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The  mine  itself  is  a  huge  operation  in  which  both 
glory-hole  and  underground  shrinkage  stopes  are  used. 
The  glory  hole,  with  its  large  fresh  exposures,  is  a 
geologist's  delight.  It  gives  a  cheaply  mined  source  of 
ore.  The  men  working  in  the  glory  hole,  which  is  now  a 
half-mile  wide,  have  built  small  precariously  located 
trails  in  it  for  themselves,  and  like  true  mountaineers 
use  life-lines  when  necessary  to  drill  and  work  in 
dangerous  positions.  The  ore  from  the  glory  hole  is 
drawn  through  mill  holes  in  the  mine  and  dropped  on 
large  underground  grizzlies  to  be  broken  and  trammed 
to  the  shaft. 

Shrinkage  stoping  at  Lead  in  the  Homestake  mine 
has  been  described  in  various  papers.  The  walls  stand 
remarkably  well,  and  only  a  small  amount  of  timber  is 
required  for  support  in  the  mine.  The  actual  mining 
has  undergone  a  gradual  process  of  evolution.  It  is 
noticeable  that  the  influence  of  several  engineers  on 
the  staff  who  have  had  experience  in  low-grade  Alaskan 
gold  mining  is  being  felt  in  underground  operations. 
A  recent  modification  of  Homestake  mining  has  been  to 
carry  some  of  the  stope  floors  about  10  ft.  higher  than 
the  haulage  level,  and  to  use  chutes,  thereby  eliminating 
the  use  of  shoveling  sollars  in  transferring  the  ore  from 
stopes  to  cars. 

A  development  of  great  interest  at  the  Homestake  is 
the  remodeling  of  the  Ellison  shaft  and  the  construction 
of  the  South  mill  to  replace  several  of  the  older  units, 
which  will  be  razed.  The  Homestake  mine  is  worked 
through  two  shafts  1,730  ft.  apart,  the  "Old  Abe,"  or 
B.  &  M.  shaft,  and  the  Ellison.  The  "Old  Abe"  is 
situated  in  a  part  of  the  property  that  is  subject  to 
subsidence  from  the  glory-hole  operations  and  it  not  so 
handy  to  the  new  South  mill  as  the  Ellison  shaft. 
Furthermore,  as  the  Ellison  is  in  a  section  of  the  deposit 
closer  to  the  place  of  future  mining,  it  is  natural  that 
efforts  should  be  made  to  enlarge  its  capacity.  It 
formerly  was  without  loading  pockets  and  means  for 
rapidly  hoisting  large  tonnages  of  ore.  Shaft  dimen- 
sions had  to  be  altered,  skips  substituted  for  cages,  a 
new  electric  hoist  installed,  and  numerous  other  changes 
made  that  practically  completely  remodeled  shaft  and 
equipment.  Additional  air  compressors  are  being  added. 

Ample  Underground  Storage  Facilities 

Three  underground  crusher  stations  and  loading 
pockets  were  constructed  just  below  the  800,  1,400,  and 
2,000  levels.  A  diagram  which  has  been  taken  from  a 
sketch  by  K.  D.  Pyle  shows  the  arrangement  of 
crushers,  pockets,  and  skip-loading  device.  The  Traylor 
jaw  crusher  used  is  shown  in  an  accompanying  photo- 
graph, has  an  opening  of  48  x  36  in.,  and  is  set  to  crush 
to  44  in.  It  is  cast  in  halves  and  held  together  by  two 
heavy  steel  bands.  Special  thought  had  to  be  given  to 
the  size  of  the  various  parts  of  the  crusher  so  that  they 
could  be  sectionalized  and  lowered  through  the  Ellison 
shaft.  The  crusher  is  driven  by  a  125-hp.,  2,200-volt., 
720-r.p.m.  motor  with  a  short  belt  (Xenix)  drive,  and 
has  a  capacity  estimated  at  200  tons  per  hour. 

In  the  figure  the  ore  coming  from  levels  above  800  is 
trammed  to  chutes  and  falls  upon  a  grizzly  made  of 
6-in.  steel  shafting  set  6  in.  apart.  The  oversize  passes 
into  an  apron  feeder  5  ft.  x  5  ft.  3  in.,  and  undersize  drops 
into  the  main  ore  pocket  which  has  a  capacity  of  1,500 

^'Mining  at  the  Homestake  Mine."  by  B.  C.  Tates.  Black  Hill's 
Mining  Men's  Association,  1904  ;  abstracted  in  Mining  Engineer  s 
•Handbook"  :  Peele.  . 

"Stoping  at  the  Homestake  Mine."  by  J.  Tyssowski,  Engmeer%ng 
and  Mining  Journal,  July  9.  1920. 


tons.  From  the  ore  pocket  the  ore  passes  to  measuring 
pockets  which  fill  the  seven-ton  skips  in  use.  A  photo- 
graph of  the  measuring  pocket  is  reproduced  elsewhere. 
The  Ellison  shaft,  prior  to  its  remodeling,  was 
equipped  for  cages  and  the  use  of  flat  ropes.  The  new 
arrangement  retains  one  cage  with  a  counter-weight, 
both  using  7J  x  l-in.  flat  rope  as  before  and  handled  by 
the  old  hoist.  In  addition  two  skips  using  li-in.  round 
rope  are  operated  by  the  new  electric  hoist.  To  make  a 
place  for  these  skips  it  was  necessary  to  make  a  simple 
alteration  in  the  layout  of  the  shaft.  The  Ellison  orig- 
inally had  three  compartments,  two  of  them  5  x  10  ft. 
with  cages,  and  the  third,  6  x  10  ft.,  containing  pipe  and 


-.  Note 
' ' •  -This  section  has 
been  revolved  through 
I  right  angle  with 
respect  to  the  section 
shown  below 


Section  Looking  South 


Sketch  of  underground  crushing  and  loading  arrange- 
ments at  Homestake  mine. 

manway.  By  moving  the  divider  between  cage  compart- 
ment and  manway  6  in.  toward  the  center  of  the  shaft, 
three  compartments  were  made,  respectively  5,  54,  and 
5h  ft.  in  width.  The  unaltered  5-ft.  compartment  holds 
a  cage  as  before,  while  the  two  5J-ft.  compartments  con- 
tain the  skips.  As  a  smaller  horizontal  area  is  required 
for  the  skips  than  for  the  cages,  excess  space  is  provided 
in  the  skip  compartments,  which  is  utilized  partly  by  a 
cage  counterweight  in  the  skip  compartment  adjacent  to 
the  cage,  and  partly  by  a  pipe  compartment. 

The  steel  headframe  formerly  used  at  the  Ellison 
shaft  has  been  replaced  by  a  newer,  stronger  and  larger 
one  with  four  sheaves,  two  of  whose  centers  are  95  ft. 
6  in.  above  the  collar  of  the  shaft  and  two  (counter- 
weight and  cage)  65  ft.  above.  An  idea  of  the  size  of 
the  main  sheaves  may  be  gained  from  an  accompanying 
illustration.     The  rims  are  made  of  manganese  steel, 
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and,  although  manufactured  elsewhere,  were  assembled 
with  spokes  and  trued  at  Lead.  Owing  to  the  splendid 
facilities  of  the  Hornestake  company  for  working  iron 
and  steel,  this  work  was  readily  and  satisfactorily  han- 
dled in  the  local  plants.  The  new  seven-ton  skips  were 
designed  and  made  in  the  Hornestake  shops,  and  weigh 
10,750  lb.  each.  They  travel  with  a  speed  of  2.000  ft. 
per  minute. 

A  Modern   Hoisting   Installation 

The  hoist,  by  Nordberg,  is  driven  electrically,  with 
Ilgner-Ward-Leonard  control,  and  has  mechanical  refine- 
that  are  as  perfect  as  it  is  possible  to  make  them. 
If  has  a  rope  pull  of  36,300  lb.  The  two  drums  are  10 
ft.  in  diameter  and  have  faces  7  ft.  2  in.  in  width, 
parallel-mot  imi  post-brakes,  and  complete  safely  devices. 
The  installation  is  exceptionally  compact.  The  hoist  is 
direct  connected  tb  a  l,400-hp.  600-v.  d.-c.  General  Elec- 
tric motor  having  a  full  load  speed  of  iVM-  r.p.m.  A 
flywheel   motor-genera  ippliea  power  for  this 

motor,  the  alternating-current  motor  end  being  rated 
at   1,208  hp. 

The  output  of  the  d.-c  generator  end  varies  from 
2.800  hp.  during  acceleration  to  1,400  hp.  daring  re- 
tardation. The  flywheel  weighs  thirty-six  tons,  and  in 
evenl  of  an  interruption  to  the  supply  of  current    is 

sufficiently  targe  to  nippl)  power  for  at  least  two  hour 

Ion/  enough  to  hoist  all  miners.     The  set    runs  at    600 

r.p.m.    Th>  .i  c.  generator  ii  capablt  ol    applying  2,800 

hp.  during  acceleration.  It  is  estimated  that  the  hoist 
will  have  a  capacity  of  2,000  tons  in  seven  and  one  half 
hours  from  a  depth  of  2.200  ft.  It  has  been  designed  to 
go  to  8,280  ft.  as  its  ultimate  depth. 


The  ore  hoisted  through  the  Ellison  shaft  is  dumped 
into  a  relatively  small  ore  bin  in  the  headframe,  from 
which  it  passes  over  a  grizzly  made  of  hard  cast-iron 
bars  6  in.  deep,  li  in.  wide  at  the  top,  and  1  in.  at  the 
bottom,  set  to  3  in.,  in  cast-iron  supports.  The  grizzly 
bars  are  made  at  the  Hornestake  shops.  The  undersize 
goes  to  a  36-in.  belt  conveyor,  part  of  Stephens-Adamson 
equipment,  and  is  carried  over  a  series  of  Dings  mag- 
netic pulleys  to  a  trommel  with  3-in.  openings.  The 
oversize  from  the  grizzly  is  fed  to  four  No.  6  gyratories 
set  to  3  in.,  and  the  product  passing  through  them  joins 
the  36-in.  conveyor  belt  stream.  The  trommel  feeds  its 
undersize  to  a  36-in.  shuttle  conveyor  49  ft.  long.  The 
oversize  is  passed  through  two  No.  6  gyratory  crushers 
set  to  2  in.  before  falling  on  the  shuttle  conveyor  used 
to  distribute  the  ore  to  a  large  ore  bin  constructed  in 
the  country  rock,  100  x  20  ft.  and  40  ft.  deep.  This  bin 
supplies  the  South  mill  and  furnishes  ample  storaere 
capacity. 

New  Reduction  Plant  Imposing 

Ground  was  broken  for  the  new  plant  in  March.  1921, 
and  one  unit  of  the  mill  was  placed  in  operation  in 
September  of  this  year.  The  main  dimensions  of  the 
building  are  150  x  160  ft.,  and  it  has  a  slime  settling  and 
classification  annex,  100  x  40  and  70  x  70  ft.  respectively. 

The  South  mill  is  a  steel  structure  with  corrugated 
iron  sides  that  occupies  a  conspicuous  hillside  position 
facing  north  and  to  the  east  of  the  main  mine  buildings 
The  capacity  of  the  new  mill  is  estimated  at  1,800  tons 
daily,  and  additional  units  may  be  added  as  required. 
An  interesting  feature  of  its  construction  is  the  elimina- 
tion of  any  slope  to  the  roof  of  the  mill.  The  Black 
Hills  are  subject  to  heavy  snowfall,  and  the  flat  roof 
will  doubtless  be — in  fact  has  already  been — called  upon 
to  withstand  a  heavy  load  of  snow.  The  designers  of 
the  mill  believe  that  by  constructing  its  roof  strong 
enough  to  withstand  severe  snow  loads  the  greater  illu- 
mination gained  by  a  flat  roof  will  more  than  offset  the 
additional  cost  involved.  Steel  work  was  provided  by 
the  Moravia  Steel  Co.,  whose  engineers  designed  the 
building  in  co-operation  with  Hornestake  engineers  and 
officials. 

The  South  mill  is  built  to  replace  the  old  "Hornestake'" 
220-stamp  mill,  whose  operation  has  been  seriously 
affected    by    subsidence   caused    by    open-pit    and   other 
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mining  in  its  immediate  vicinity.  Although  the  Home- 
stake  mill  is  still  operating,  it  is  only  because  each 
battery  of  ten  stamps  has  its  individual  motor  drive. 
The  entire  building  has  settled  noticeably. 

Homestake  metallurgical  practice  has  been  thoroughly 
described  in  several  exhaustive  and  excellent  papers' 
and  has  been  prominently  associated  with  world  prog- 
re>s  in  stamp  milling,  amalgamating,  and  cyanidation 
of  gold  ores.  The  milling  plant  is  not  confined  in 
one  compact  unit,  but  is  distributed  in  several  build- 
ings, which  are  sometimes  located  thousands  of  feet 
apart.  The  Amicus.  Golden  Star,  Homestake,  Poca- 
hontas, Mineral  Point,  and  Monroe  are  individual  older 
stamp  mills  which  have  in  the  aggregate  1,000  stamps. 
Clarifying  houses  and  sand  plants  also  are  built 
separately  near  the  stamp  mills.  Inside  amalgamation 
is  practiced,  quicksilver  being  added  to  the  mortar,  the 
crushed  ore  is  passed  over  plates,  classified  by  means 
of  cones  into  sands  and  slimes,  and  the  sands  are  leached 
and  the  slimes  treated  in  a  large  filter  plant  in  Dead- 
wood.  The  South  mill  will  partly  replace  the  older 
units,  and  will  not  tax  the  capacity  of  the  present  sand 
and  slime  plants,  which  are  large  enough  to  handle  its 
product. 

The  capacity  of  the  slime  plant  has  been  increased  by 
the  use  of  "booster  pumps"  and  auxiliary  tanks.  The 
filter  presses  in  the  plant  are  run  at  33  lb.  pressure, 
compared  with  16  lb.  formerly  used,  as  it  has  been 
found  that  tons  of  solution  rather  than  time  of  contact 
is  the  more  important  factor.  The  only  additional  cost 
involved  in  passing  the  slimes  from  the  South  mill 
through  the  plant  is  that  of  chemicals.  It  would  not  be 
surprising  to  find  that  the  operation  of  the  South  mill 
will  set  a  new  record  for  low-cost  gold  milling. 

The  flow  sheet  of  the  South  mill  was  designed  by 
Allan  J.  Clark,  chief  metallurgist,  who  has  been  identi- 
fied with  Homestake  metallurgy  for  more  than  twenty- 
five  years.  It  represents  the  careful  study  of  metallurgi- 
cal practice  as  applied  to  gold  ores  for  a  long  period,  and 
the  selection  of  machinery  and  a  flow  of  pulp  that  would 
give  the  most  economical  recovery  of  gold  from  Home- 
stake  ore.  Older  local  practice  is  chiefly  followed  in 
that  a  large  area  of  amalgamating  plates,  and  classify- 
ing cones,  and  the  use  of  stamps  for  coarse  crushing, 
have  been  retained.  Stamps  have  been  built  heavier; 
whereas  the  stamp  duty  of  the  smaller  size  was  4.2  tons 
per  day,  the  new  ones  will  more  than  triple  this. 

Four-ton  cars  hauled  by  compressed-air  locomotives 
dump  the  ore  into  a  steel  bin  of  inverted  V-shape  design, 
having  a  capacity  of  7,200  tons,  from  which  the  ore  is 
fed  by  means  of  suspended  Hendy  Challenge  feeders  to 
120  stamps.  The  water  feed  for  the  stamps  is  supplied 
by  an  iron  water  pipe  placed  parallel  with  and  back  of 
the  mortar,  to  which  five  short  pieces  of  smaller  pipe 
have  been  welded.  These  are  connected  with  cocks  and 
short  lengths  of  discarded  rubber  air  hose  leading  to  the 
mortar.  This  construction  lessens  vibration  of  the  pipe. 
One-third  of  the  mill  has  been  equipped  with  short 
trommels  placed  between  feeders  and  stamps,  and 
if  their  performance  warrants  they  will  be  used 
throughout.  The  stamps  are  arranged  in  two  rows  of 
sixty  each,  back  to  back,  with  ten  of  them  in  two 
mortars  placed  on  each  block.     They  are  driven,  how- 

'"The  Metallurgy  of  the  Homestake  Ore."  by  Allan  J.  Clark 
and  W.  J.  Sharwcod  ;  Transactions  of  the  Institution  of  Mining  and 
Metallurgy,  Vol.  22  (1912-1913).  An  exceptionally  valuable  con- 
tribution to  metallurgical  literature. 

"Notes  on  Homestake  Metallurgy."  By  Allan  J.  Clark ;  Trans- 
actions of  the  American  Institute  of  Mining  Engineers  (1915),  Vol. 
52.  p.  3. 


ever,  in  units  of  five  by  25-hp.  motors — a  departure 
from  the  ordinary  Homestake  practice  of  having  an 
individual  drive  for  every  ten  stamps.  The  weight  of 
the  stamps  has  been  increased  from  900  lb.  to  1,550  lb., 
and  their  rate  of  drop  increased  from  88  to  100  per 
minute,  whereas  the  length  of  drop  has  been  decreased 
irom  10  to  8  in.  The  cam  shaft  is  6  in.  in  diameter,  and 
the  cams  have  a  32J-in.  horn.  ■  A  blanton  key,  4-in.  stem, 
three-key  tappet,  and  two  mortars  on  one  block  are 
used.     The  concrete  blocks'  batter  is  li  in.  per  foot. 

The  screens  used  with  the  stamps  have  £-in.  mesh, 
and  the  pulp  passing  through  them  joins  the  undersize 
from  the  trommels  and  flows  to  six  dewatering  cones 
with  65-deg.  slopes  to  their  sides.  The  spigot  discharge 
of  these  cones  is  reground  in  six  5-ft.  x  10-ft.  l-in.  Allis 
Chalmers  rod  mills,  operating  at  22  r.p.m.,  with  100-hp. 
motors  and  a  rod  charge  of  29,000  lb.  Each  mill  has  a 
rated  capacity  of  200  tons  per  day  and  works  in  closed 
circuit  with  a  Dorr  duplex  classifier,  4  ft.  6  in.  x  21  ft. 


Settling   cones  in  classification  section 

4  in.,  having  a  slope  of  2\  in.  per  foot  and  making 
twenty-six  strokes  per  minute.  The  classifier  overflow, 
an  80-mesh  product,  unites  with  that  from  the  dewater- 
ing cones  and  passes  over  twenty-four  9  x  12-ft.  amal- 
gamating copper  plates,  which  are  silver  plated  with 
2  oz.  of  silver  to  each  square  foot  of  plate.  This  gives 
an  area  of  21.6  sq.ft.  of  plate  per  stamp. 

The  tables  are  so  arranged  that  each  pulp  stream 
flows  over  two  plates.  Four  7-ft.  dewatering  cones 
receive  the  pulp  in  the  next  stage  in  its  treatment,  the 
underflow  of  these  being  reground  in  one  5  x  14-ft. 
Allis  Chalmers  tube  mill  after  passing  through  one 
Dorr  classifier.  The  product  of  this  mill  is  passed  to 
an  amalgamating  plate  and  then  to  eight  7-ft.  cones. 
The  underflow  of  these  cones  is  transferred  to  Cyanide 
Plant  No.  1  for  further  separation  into  sand  and  slime. 
The  overflow  of  the  four  tube-mill  cones  is  passed  to 
eight  10-ft.  cones,  whose  spigot  discharge  passes  to 
the  eight  7-ft.  cones.  The  overflow  of  the  eight  10-ft. 
and  eight  7-ft.  cones  passes  to  three  32-ft.  Dorr  double- 
tray  thickeners,  the  overflow  going  back  to  the  mill  as 
wash  water  and  the  underflow  to  the  slime  plant  in 
Deadwood  for  further  treatment. 

At  this  point  I  wish  to  make  grateful  acknowledg- 
ment of  the  many  courtesies  shown  to  me  by  the 
members  of  the  Homestake  company's  staff  in  affording 
opportunities  for  me  to  familiarize  myself  with  the  com- 
pany's activities. 
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The  Trojan  mill  with  outlying  buildings 


The  Trojan  Mining  Co.'s  chief  workings  are  situated 
close  to  the  right  of  way  of  the  Spearfish  branch  of  the 
Burlington  railroad,  at  an  elevation  of  about  6,000  ft., 
or  1.000  ft.  higher  than  the  elevation  of  Lead,  S.  D-,  and 
on  the  north  side  of  Green  Mountain.  The  mine  is  in 
the  Cambrian  formation,  and  its  geology  is  similar  to 
that  of  many  of  the  mines  of  equal  size  in  the  Black 
Hills.  A  series  of  Cambrian  strata  lies  unconformably 
upon  the  upturned  metamorphic  schists  of  the  Algon- 
kian.  These  strata  have  been  fractured  and  fissured  in 
zones  of  fairly  uniform  trend,  with  a  strike  of  20  deg. 
NK.-SW.  The  local  name  for  the  fractures  and  fissures 
is  "verticals,"  owing  to  their  vertical  position.  They 
have  been  mineralized,  and  the  shoots  or  valuable  por- 
tion of  the  verticals  vary  in  height  from  a  few  inches  to 
,  with  an  average  of  perhaps  6J  ft.  The  verticals 
pass  through  shales,  dolomite,  conglomerates,  and 
igneous  rocks,  all  of  which  affect  the  richness  of  the 
deposit.  The  limestone  seems  to  be  particularly  favor- 
able to  the  deposit  ion.  and  where  the  vertical  passes 
through  a  limestone  stratum,  mineralization  generally 
ids  further  to  either  side  of  the  vertical  than  when 
it   passes  through  Borne  other  rock.     The  miners  term 


i tri  train  hauled  ' 
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Note  dope 


the  limestone  "sand-rock"  because  of  its  usual  sandy 
and  oxidized  nature,  and  consider  it  a  valuable  ore  in- 
dication. 

The  verticals  may  be  extremely  narrow  in  width — 
a  fraction  of  an  inch — or  they  may  widen  out  to  several 
inches.  They  often  occur  bunched  together,  and  where 
they  intersect,  the  ore  is  generally  richest.  The  roof 
is  most  often  a  shale  which  has  proved  impervious  to 
further  deposition  in  the  vertical,  and  the  floor  a  con- 
glomerate or  quartzite. 

The  ore  is  discolored,  and  seldom  shows  free  gold.  It 
contains  pyrite,  which  is  gold-bearing,  and  which  gives 
trouble  in  cyaniding.  The  ore  also  contains  gold  in  an 
extremely  fine  state  of  division,  and  is  often  bluish  gray 
in  color — characteristic  of  the  local  limestone — and  it, 
also,  gives  trouble  in  cyaniding.  Although  it  has  been 
thought  that  the  presence  of  tellurium  is  responsible 
for  tl>e  difficulty  in  cyaniding,  the  explanation  has  also 
been  made  that  the  hard  blue  rock  contains  troublesome 
sulphides. 

The  general  procedure  in  mining  is  to  follow  the 
verticals  persistently.  To  do  this  it  is  necessary  to 
run  a  series  of  parallel  drifts  or  rooms  with  pillars  of 
barren  country  rock  between.  A  glance  at  a  map  of 
the  Trojan  mine  shows  a  large  number  of  scattered  but 
parallel  rooms  that  greatly  resemble  the  appearance  of 
a  coal  mine.  During  the  war  a  higher  grade  of  ore  was 
lOUghl  than  would  normally  have  l>een  required.  Five- 
dollar  OW  was  the  standard  chosen  and  maintained. 
although  the  plant  was  designed  to  treat  three-dollar 
ore.     As  a  consequence,   sampling  was  carefully   and 

frequently  done.  The  size  of  the  rooms  was  reduced, 
and  only  ore  close  to  the  verticals  and  satisfying  glad'' 

requirements  was  removed.  The  ground  stands  well. 
Round    Btulls    are    used    when    necessary,    and    the    ore 

breaks  i  asily. 

The  mine  is  generally  tlat,  and  mining  is  now  confined 

i,,  one  level.  However,  in  following  the  verticals  it  is 
frequently  necessary  to  vary  the  grade.  This  gives  a 
certain  irregularity  to  the  level  of  the  rooms.  Horse 
haulage  is  used  to  haul  the  ore  car  or  cars  to  a  gather- 
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ing  station,  where  a  string  of  four  cars  is  hoisted  by  a 
small  electric  hoist  up  a  12  per  cent  grade.  At  the  top 
of  this  grade  the  cars  are  dumped  into  a  storage  pocket 
and  chutes  leading  to  the  main  haulage  level  and  slope 
150  ft.  below. 

The  main  haulage  slope  is  1,500  ft.  long  on  a  6  per 
cent  grade.  Eight  U-ton  capacity  cars  are  hauled  up 
this  slope  to  the  surface  by  a  single-drum  electric  hoist. 
There  the  rope  is  detached  from  the  forward  end  of  the 
ore  train  and  fastened  to  its  rear  so  that  the  cars  may 
now  be  lowered  on  the  surface  down  a  15  per  cent  grade 
about  2,000  ft.  to  a  surface  gathering  station.  Gasoline 
locomotives  train  the  ore  cars  from  the  surface  gather- 


shaking  feeder  supplying  an  18-in.  rubber-belt  conveyor 
110  ft.  long  leading  to  a  mill  bin  with  a  storage  capacity 
of  365  tons. 

Secondary  crushing  is  done  by  a  Monadnock  7-ft. 
Chilean  mill  and  a  more  recent  installation  of  a  6  x  6-ft. 
Allis-Chalmers  ball  mill,  with  herringbone  gears.  The 
management  echoes  a  sentiment  I  find  expressed  else- 
where that  the  added  cost  of  herringbone  gears  is  well 
worth  while  in  increased  smoothness  of  operation 
although  dirt  must  be  carefully  excluded.  Five-inch 
balls  are  used  in  this  mill.  Both  grinding  machines  are 
served  by  Dorr  duplex  classifiers,  the  ball-mill  classifier 
operating  in  closed  and  the  Chilean  in  open  circuit. 
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ing  station  to  the  mill,  another  2,000  ft.  An  accom- 
panying photo  shows  the  Milwaukee  locomotive  used  and 
the  surface  slope  down  which  the  mine  cars  are  lowered 
to  the  gathering  station.  Gasoline  locomotives  have 
proved  entirely  satisfactory  at  the  Trojan  mine.  It 
costs  about  6c.  per  ton  to  tram  the  ore  with  these  loco- 
motives. 

The  Trojan  mill  is  a  cyanide  plant  with  a  capacity  of 
400  tons  using  leaching  of  sands  and  agitation  and 
counter-current  decantation  of  slimes.  The  ore  de- 
livered by  the  gasoline  locomotives  falls  into  one  of 
three  ore  bins  having  a  total  capacity  of  985  tons. 
The  ore  from  the  bins  is  passed  over  grizzlies  set  to  1J 
in.,  the  undersize  dropping  into  a  hopper  and  the  oversize 
passing  through  a  No.  5  Gates  gyratory  crusher  set  to 
11  in.    The  gyratory  product  falls  into  a  hopper  over  a 


A  Dewco  5  x  8-ft.  ball  mill,  using  2i-in.  balls,  receives 
the  oversize  sand  from  both  the  Chilean  and  Allis- 
Chalmers  mills  and  operates  in  closed  circuit  with  the 
Chilean  mill  classifier.  The  Allis-Chalmers  mill  grinds 
to  a  product  running  3  to  4  per  cent  plus  10  mesh;  the 
Dewco  mill  to  8  per  cent  on  60  mesh.  Bucket  elevators 
lift  the  pulp  from  the  Chilean  mill  classifier  to  one 
Wiegand  and  two  Dorr  duplex  classifiers,  where  the 
separation  of  sand  and  slime  is  made.  Ordinarily  this 
runs  59  per  cent  slime  and  41  per  cent  sand.  The  sand 
is  distributed  in  six  sand  vats,  28  x  8  ft.,  where  it 
receives  a  leaching  treatment  lasting  from  seven  to 
eight  days.  The  slime,  containing  46  to  50  per  cent 
moisture,  passes  to  two  40  x  14-ft.  Dorr  thickeners  part 
of  whose  overflow  is  returned  to  mill  storage  and  part 
passes  through  the  zinc  boxes  after  clarification.     The 
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underflow  from  the  thickeners  is  passed  to  five  17x22-ft. 
Dorr  agitators  operating  in  series,  where  the  pulp  is 
diluted  to  1\  solution  to  1  of  solids.  The  pulp  is  then 
transferred  successively  to  three  Dorr  thickeners 
operating  on  the  counter-current  principle.  The  over- 
flow from  the  first  thickener  is  clarified  in  a  Butters 
filter  and  passed  through  zinc  boxes,  which  are  dressed 
twice  a  month  to  remove  the  precipitated  gold. 

Three  Portland  filters  dewater  the  tailing  from  the 
secondary  thickener,  No.  3,  which  then  passes  to  a  large 
'ailing  pond.  Extraction  varies  from  75  to  85  per  cent 
in  a  five-dollar  ore.  This  result  might  possibly  be  im- 
proved by  the  introduction  of  additional  machinery  and 
a  modification  of  the  flow  sheet,  but  economic  conditions 
in  the  last  five  years  have  not  permitted  gold  mines  to 


Diagram  »f  Wiagand  da 


indulge  in  much  experimentation  and  purchases  of  new 
equipment.  In  1919,  however,  the  Allis-Chalmers  ball 
mill  was  installed  to  enlarge  the  capacity  of  the  mill. 
The  Trojan  has  made  the  best  of  a  difficult  situation, 
and  that  it  has  succeeded  in  maintaining  operations 
where  other  mines  have  shut  down  is  ample  evidence 
that  its  course  has  been  properly  laid  out.  The  Bureau 
of  Mines  has  experimented  with  the  blue  rock  of  the 
Black  Hills,  as  it  is  a  common  constituent  of  many  other 
ores  in  the  district,  but  no  recommendations  have  been 
made. 

Perhaps  the  single  feature  which  distinguishes  the 
Trojan  flow  sheet  from  others  is  the  use  of  the  Wiegand 
classifier,  invented  by  William  Wiegand,  chemist  of  the 
company.  A  sketch  of  this  machine  is  given  in  an 
accompanying  diagram.  It  consists  essentially  of  a 
bowl  with  a  shallow  sloping  interior  in  which  four  arms 
with  rakes  travel  at  the  rate  of  1'  r.p.m.  Pulp  is  fed 
to  the  classifier  by  means  of  an  annular  ring  with  per- 
forated holes,  and  is  distributed  evenly  into  the  bowl. 
The  slimes  overflow  into  a  column  with  a  large  mouth 
placed  in  the  center  of  the  bowl.  By  altering  the  height 
of  this  column,  the  quality  of  the  slimes  discharged  can 
be  regulated.  The  sand  is  raked  with  arms  up  the  sides, 
and  is  discharged  over  the  edge  of  the  bowl  to  fall  into 
an  annular  launder.  It  is  claimed  for  the  machine  that 
it  gives  a  better  separation  of  sand  and  slime  than 
other  rake  classifiers.  It  has  proved  entirely  satisfac- 
tory at  the  Trojan  mill. 

Both  the  Homestake  and  Trojan  companies  now  use 
the  dark  flaky  Aero  brand  low-grade  cyanide.  Con- 
siderable difficulty  was  experienced  at  first  in  properly 
adding  this  chemical  to  solutions.  It  generates  acety- 
lene and  other  gases  on  being  added  to  water,  but  the 
experiments  of  the  Homestake  company  have  not  dis- 
closed anything  harmful  in  them.  Aero  cyanide  has 
been  found  highly  satisfactory  in  cyaniding  Black  Hills 
ore.  The  low-grade  chemical  has  been  found  to  be  just 
as  efficient  as  the  purer  white  material,  but  care  must 
be  taken  in  its  addition  to  the  circuit.  It  may  be  that 
the  trouble  which  users  of  this  product  have  had  in 
Ontario  is  due  to  the  method  of  adding  the  chemical. 
Preliminary  dissolving  in  barrels  or  vats  is  necessary. 
The  flaky  cyanide  may  be  fed  by  hand,  or,  as  in  Home- 
stake  practice,  by  a  small  screw  feeder  into  a  suitable 
sprayed  receptacle  and  screen  to  catch  any  undissolved 
residue.  An  ingenious  arrangement  devised  by  Mr. 
Whitney,  of  the  slime  plant,  uses  a  10-in.  paddle  wheel 
placed  in  a  launder  and  actuated  by  the  flow  of  solution 
as  it  passes  from  one  tank  to  another  to  drive  the  screw 
feed.  The  cyanide  drops  into  the  center  of  an  annular 
spray  of  water.  Sapidity  of  feeding  can  be  regulated 
by  step  pulley.  The  absence  of  any  strong  odor  with 
this  arrangement   is  striking. 

Cyanide  consumption  in  the  Trojan  mill  is  0.4  lb.  per 
ton.  A  protective  alkali  content  of  1.8  lb.  is  used.  The 
bullion  produced  varies  from  700  to  500  parts  silver 
and  280  to  500  parts  gold. 

I  wish  to  thank  Mr.  ('.  E.  Dawson,  manager,  Mr.  Wil- 
liam Wiegand,  chemist,  and  Mr.  Goodrich,  mill  superin- 
tendent of  the  Trojan  Mining  Co.,  for  the  many  kind- 
nesses extended  to  me  on  the  occasion  of  my  visit  to 
their  plant.  My  thanks  are  also  especially  due  to  Mr. 
A.  A.  Lease,  of  the  Homestake  engineering  staff,  for 
supplying  the  photographs  in  this  article  illustrating 
Homestake  operations  and  for  those  in  the  plates  of  the 
half-tone  section  which  follows. 
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Amalgamating  platen  and  rod-mill  units  of  the  South  mill 


Classifying  rones  and  regrinding  section 
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Settling  eonet  in  clattifying  atction  «i  mill 
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Magnetic  pulley,  trommel  with  cast-iron  plates,  and  mouths  of  additional  gyratories 
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/     Loading  pocket  assembled  on  tin  surface. 
t    Manganesi    teel  sheave.    8,5     Two  i 

o  seven-ton  skip.     ',  -Old  style  slender 
skip  used  in  />'  &  M  shaft 
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Electric  hoist  at  Ellison  shaft 


Jaw  crusher  used  at  800  level 
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••'     Ventilating  fan   ».•>■<</   under- 
ground.     4   -Charging    a    com- 
■  ■:>■     locomotive     under- 
ground. 
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The  Deviation  of  Plumb  Lines 
from  the  Vertical 

"Please  tell  me  if  it  is  true  that  plumb  lines  suspended 
in  shafts  for  surveying  purposes  often  do  not  hang  true 
and  are  apt  to  show  variations  in  the  distance  they  are 
placed  apart,  throughout  their  length.  Wasn't  this  effect 
observed  in  one  of  the  Lake  copper  mines  several  years  ago?" 

Although  it  ought  to  be  assumed  that  wire  plumb 
lines  suspended  in  a  shaft  with  heavy  weights  attached 
to  them  provide  little  possibility  for  deviations  in  the 
distance  between  the  plumb  lines,  many  practical 
demonstrations  have  shown  that  they  are  occasionally 
so  affected.  Air  currents  and  magnetic  disturbances 
in  the  country  rock  are  the  chief  trouble  makers. 
The  phenomenon  was  observed  many  years  ago  and 
the  literature  of  surveying  contains  numerous  examples 
of  the  divergence  of  long  plumb  lines.  The  cause  has 
usually  been  traced  to  some  simple  interference,  such  as 
a  pile  of  old  rails  or  scrap  iron  in  a  crosscut  near  the 
shaft,  or  unsuspected  air  currents.  In  no  example  has 
any  physical  law  been  violated,  and  some  logical  expla- 
nation has  always  been  found  to  account  for  the  vari- 
ations. 

Perhaps  the  most  striking  example  of  this  effect 
occurred  over  twenty  years  ago  at  the  time  Shaft  No. 
5  of  the  Tamarack  mine,  near  Calumet,  Mich.,  was 
being  plumbed  and  was  described  in  Engineering  and 
Mining  Journal  by  F.  W.  McNair.  No.  24  steel  piano 
wire  was  used  and  4,250  ft.  suspended  in  the  shaft  and 
weighted  with  50  lb.  cast-iron  bobs.  Great  care  was 
taken  to  see  that  the  plumb  lines  swung  free  of  the 
shaft,  and  then  measurements  of  the  distance  between 
them  at  top  and  bottom  of  the  shaft  were  made.  The 
difference  observed  in  the  two  measurements  amounted 
to  0.11  ft. 

Various  explanations  were  advanced.  The  first  con- 
clusion reached  was  that  the  presence  of  iron  pipes  in 
one  of  the  shaft  compartments  acted  as  a  magnet  and 
attracted  the  wire  nearest  to  them.  However,  on  plumb- 
ing the  shaft  a  week  later  with  lead  instead  of  iron 
weights  the  same  discrepancy  was  noticed,  thus  elimi- 
nating the  magnetic  theory.  Another  suggestion  took 
into  consideration  the  closer  proximity  of  the  walls  of 
the  shaft  to  one  plumb  line  than  to  the  other,  but  this 
attraction  was  not  strong  enough  to  account  for  the 
large  deflection.  A  further  suggestion  was  to  the  effect 
that  the  iron  bobs  were  of  like  polarity  and  repelled  each 
other.  Air  currents  were  also  held  to  be  responsible, 
but  it  was  thought  to  be  unlikely  that  they  alone  would 
account  for  the  large  deflection. 

In  order  to  ascertain  the  reason  for  the  effect,  another 
shaft  was  plumbed,  Shaft  No.  4,  of  almost  equal  length 
but  freer  from  magnetic  materials  than  No.  5.  No.  20 
B.  &  S.  gage  phosphor-bronze  wire  and  lead  bobs, 
steadied  in  oil  and  water,  were  used.  Measurements 
taken  at  three-day  intervals  gave  results  showing  a 
convergence  rather  than  a  divergence  of  the  wires  at  the 
bottom  of  the  shaft.  The  convergence  averaged  about 
0.02  ft.     This  result  seemed  to  offer  experimental  evi- 


dence that  the  plumb  lines  were  not  subject  to  magnetic 
repulsion  and  that  the  attraction  of  the  walls  did  not 
act  to  spread  the  wires. 

Bronze  wires  were  then  used  to  re-plumb  Shaft  No. 
5,  but  a  larger  divergence  than  before,  or  0.14  ft.,  was 
obtained.  Only  one  explanation  remained — the  effect  of 
air  currents.  Accordingly,  the  top  of  the  shaft  and 
all  side  openings  entering  it  from  the  various  levels 
were  closed.  The  wires  were  re-hung,  and  new  measure- 
ments showed  an  agreement  between  top  and  bottom 
horizontal  distances  to  within  0.02  ft. 

It  has  been  shown  experimentally  that  plumb  lines 
are  subject  to  deflection  if  an  air  current  traveling 
faster  than  100  ft.  per  minute  is  present  in  the  shaft. 
Extreme  care  should  be  taken  in  plumbing  any  shaft 
to  see  that  no  air  currents  are  allowed  to  play  in  the 
shaft.  If  necessary  the  ventilating  currents,  which  are 
nearly  always  present  in  a  shaft,  should  be  reduced  or 
completely  stopped  while  plumbing  is  being  done.  If 
magnetic  influences  are  present,  it  is  best  to  use  some 
non-magnetic  material  for  both  plumb  bobs  and  lines. 


The  Value  of  Germanium 
and  Its  Market  Possibilities 

"Several  mining  companies  operating  on  a  large  scale 
in  Mexico,  and  in  which  I  am  heavily  interested,  have  been 
developing  a  large  deposit  of  germanium.  One  of  the 
deposits  contains  large  quantities  of  the  metal  as  oxide 
and  sulphide  assaying  up  to  30  per  cent.  I  would  greatly 
appreciate  any  information  you  may  give  me  regarding 
the  present  market  value  of  the  metal  and  if  possible  the 
names  of  concerns  who  would  be  interested  in  the  purchase 
of  the  ores  or  the  finished  product,  which  can  be  easily 
delivered   to   the   near-by   railroad." 

Germanium  is  a  metal  belonging  to  the  same  chemical 
family  as  carbon,  silicon,  tin,  and  lead.  It  is  one  of 
those  elements  whose  discovery  was  predicted  long 
before  the  actual  isolation  of  the  metal  took  place. 
Germanium  is  of  extremely  rare  occurrence,  and  accord- 
ing to  Dana,  is  found  in  the  mineral  argyrodite,  which  is 
a  silver  sulpho-germanate  that  has  been  found  in  Saxony 
and  Bolivia.  The  specific  gravity  of  germanium  is 
5.496,  and  it  melts  at  900  deg.  C.  It  burns  at  a  red 
heat  and  is  insoluble  in  hydrochloric  acid,  but  dissolves 
in  aqua  regia.     It  is  also  soluble  in  molten  alkalies. 

The  amount  of  germanium  produced  in  the  world  is 
exceedingly  small.  There  is  no  regular  market  for 
the  metal,  nor  have  any  uses  been  developed  for  it  that 
would  encourage  a  steady  output.  So  far  as  we  are 
aware,  germanium  mainly  finds  its  way  nowadays  into 
laboratories  for  experimental  work  and  has  no  important 
commercial  application.  Hence  Engineering  and  Mining 
Journal-Press  does  not  quote  prices  on  the  metal. 
Prices  that  may  be  set  are  largely  nominal.  Anyone 
contemplating  producing  germanium  should  carefully 
investigate  the  market  for  the  product  and  enlist  the 
services  of  governmental  agencies,  such  as  the  Bureau 
of  Mines  and  the  Bureau  of  Standards,  in  an  effort  to 
evolve  uses  for  the  metal. 
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The  Petroleum  Industry 


Arbon  and  Rockland  Valleys,  Idaho, 
Offer  Petroleum  Possibilities 

Cautious  Prospecting  Recommended  by  State 

Bureau  of  Mines  and  Geology — Promising 

Structures  and  Formations  Present 

ACCORDING  to  a  report  just  issued  from  the  office 
of  Francis  A.  Thomson,  dean  of  the  School  of 
Mines  of  the  University  of  Idaho  and  director  of  the 
State  Bureau  of  Mines  and  Geology,  certain  of  the 
areas  in  Bannock  and  Power  counties,  in  southeastern 
Idaho,  near  Pocatello,  examined  during  the  last  summer 
by  Virgil  R.  D.  Kirkham,  the  bureau's  petroleum  geol- 
ogist, appear  to  have  petroleum  possibilities,  though 
others  are  unlikely  to  become  petroleum  producers. 
Arbon  Valley  and  Hawkins  Basin  are  discussed  in  Part 
I  of  the  report,  and  the  Mink  Creek,  Portneuf,  and 
Rockland  regions  are  covered  in  Part  II. 

The  conclusion  reached  by  the  report  is  that  although 
the  Hawkins  Basin,  Portneuf  Valley,  and  Mink  Creek 
regions  offer  little  or  no  promise,  owing  to  the  fact  that 
the  geologic  formations  are  either  volcanic  ash  or  sedi- 
ments so  altered  and  disturbed  as  to  preclude  the  exist- 
ence of  petroleum,  on  the  other  hand  the  Arbon  Valley 
and  Rockland  areas  show  petroliferous  possibilities.  In 
the  latter  areas  the  formations  and  structures  which 
have  produced  oil  elsewhere  appear  to  be  present. 

Arbon  Valley  lies  in  Power  and  Oneida  counties.  The 
geological  beds  of  this  area  can  likewise  be  divided  into 
two  groups,  widely  separated  in  age.  The  older  series 
is  made  up  of  Carboniferous  limestones.  The  Brazer 
limestone  of  the  Mississippian  division  of  the  Carbonif- 
erous was  definitely  identified  by  a  large  group  of  coral 
and  brachiopod  fossils  collected  from  the  beds  along  the 
valley  walls. 

The  younger  group  is  of  Quaternary  age  and  consists 
of  tuff,  ash,  sandstones,  shales,  and  conglomerates, 
evidently  of  aeolian  and  lacustrine  (lake)  origin  (wind- 
blown). This  lake-bed  material  acts  as  a  mask  in  cover- 
ing the  valley,  and  no  hint  of  structure  can  be  obtained 
except  by  examining  the  escarpments  produced  along 
each  side  of  the  valley  by  erosion.  The  region  presents 
enough  of  the  essentials  mentioned  above  to  indicate 
Ulitfea  of  petroleum  production. 
The  limestone  and  shale  in  the  area  are  of  marine 
formation,  fossils,  and  are  also  of 

an  age  favorable  to  oil  production.  The  majority  of  the 
eastern  and  mid-continental  fields  of  the  United  States 
obtain  good  production  from  Carbonil  ita,  al- 

though  production    from    Carboniferous   beda    in    the 
Rocky  Mountain  district  has  no!  been  bo  general  and  has 
been  limited  to  one  field  in  Wyoming  and  one  in  central- 
i  Montana. 

can  be  and  often  are  the  reservoir  rock* 
of  large  producing  fields.  This  is  the  condition  in 
Mexican  fields  where  initial  production  is  so  great 
Sha'e  layer--  are  interbedded  in  the  limestone  above  th° 
horizon,  where  drilling  is  likely  to  penetrate  and  where 


the  closure  has  been  truncated  by  erosion.  It  is  not 
unreasonable  to  assume  that  a  recurrence  at  a  lower 
horizon  exists  to  serve  as  a  capping  layer. 

A  good  anticlinal  dome  structure  is  outlined  by  the 
escarpment  of  the  valley  walls.  Should  oil  exist  in  the 
underlying  beds,  this  structure,  which  has  closure  in 
the  lower  horizons,  would  have  an  immense  gathering 
ground.  One  feature  which  negates  somewhat  the  main 
favorable  essentials  is  the  presence  of  much  faulting 
in  near-by  areas.  The  limited  time  spent  in  the  recon- 
naissance did  not  permit  the  discovery,  identification,  or 
tracing  of  any  faults  which  may  exist.  The  area  in 
general  presents  most  of  the  features  of  the  Phosphoria 
area  in  Caribou  County,  discussed  in  Bulletin  No.  4, 
of  the  State  Bureau,  entitled  "Petroleum  Possibilities  of 
Certain  Anticlines  in  Southeastern  Idaho." 

There  are  in  the  state  areas  of  greater  promise,  but 
there  are  possibilities  in  Arbon  Valley,  according  to 
Mr.  Kirkham.  This  region  is  being  tested  by  a  well 
belonging  to  the  Idaho  Research  &  Development  Co.,  of 
Pocatello,  Idaho.  As  yet  the  drill  has  not  passed  through 
the  covering  of  volcanic  and  lake-bed  material,  and  th* 
operators  can  expect  no  results  until  after  penetrating 
the  underlying  Carboniferous  limestone. 

The  area  in  Rockland  Valley  which  was  investigated 
lies  in  Township  9  S,  R.31  E..  and  10  S,  R.31  E.  Geolog- 
ical conditions  here  appear  similar  to  those  in  Arbon 
Valley,  a  few  miles  to  the  east.  The  older  beds  are 
Mississippian  limestone,  with  layers  of  carbonaceous  fos- 
siliferous  shales,  probably  Rrazer  in  age.  The  struc- 
ture appears  to  be  like  that  in  the  Arbon  Valley  anti- 
clinal dome,  except  that  closure  is  not  certain  on  the 
north,  where  all  the  older  rocks  have  been  removed  by 
erosion  or  covered  by  Quaternary  lake-bed  material  and 
lava.  The  valley  proper  is  covered  entirely  by  ash, 
conglomerates,  ashy  clays,  and  tuffs  (of  apparently 
lake-bed  material),  with  flows  of  basalt  intercalated  and 
overlying  the  various  Pliocene  deposits.  As  in  Arbon 
Valley,  these  beds  may  conceal  the  true  nature  of  the 
structure  of  the  region.  What  appears  to  be  an  eroded 
dome  with  dips  in  opposite  directions  may  be  the  result 
of  faulting;  but  only  painstaking  detailed  study  could 
reveal  the  presence  of  faulting. 

A  source  of  origin  for  oil  is  present  in  the  Carbonif- 
orous  limestones  and  carbonaceous  fossiliferous  shale. 
A  structure  appears  to  be  evident  that  presents  a  large 
gathering  ground  for  any  possible  oil.  The  limestone- 
serve  as  B  reservoir  or  containing  rock;  shales  are  pres- 
ent that  could  serve  as  the  capping  rock.  Sufficient 
deep-seated  springs  offer  evidence  of  water  saturation 
t.i   enforce  concentration   of   any   oil. 

In  summary,  enough  of  the  factors  and  essentials  of 
petroleum  accumulation  are  present  to  justify  more 
detailed  geological  work  on  the  area,  followed  by  a  pros- 
pecting test.  A  local  oil  company  in  Rockland  is  secur- 
ing lease-,  preparatory    to  investigating  the  region. 

Concerning  the  petroleum  possibilities  of  the  Mink 
Creek,  Portneuf  and  Rockland  areas.  Mr.  Kirkham  con- 
cludes that  these  areas  are  unfavorable  for  testing. 
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Silver  from  1914  to  1920 

L'Argent-Metal.     La  Hausse  des  Cours 

de  1914   a   1920.     By  Andre   Pailhas. 

Paris,  Librairie  Generale  de  Droit  et 

de  Jurisprudence,  1922. 
This    is    a    most    clear,    valuable,    and 
scholarly   study   of   the    effects    of   the 
World  War  on  the  movement  and  mar- 
kets of  silver. 

Up  till  the  time  of  the  war,  the  writer 
observes,  the  principle  of  the  gold 
standard  having  almost  universally  tri- 
umphed, the  silver  question  was  at  best 
of  minor  interest.  But  the  war  affected 
silver  keenly. 

The  first  chapter  of  the  book  is  a 
clear  and  well-informed  discussion  of 
the  mineral  deposits  which  are  the 
sources  of  silver.  The  gradual  decline 
of  the  world's  production  from  229,000,- 
000  oz.  in  1911  to  170,000,000  in  1920 
is  noted,  and  that  this  decrease  was 
during  a  period  of  general  rising  prices 
for  silver.  Canada,  Australasia,  Mex- 
ico, and  the  United  States  are  taken  up 
in  separate  chapters. 

The  second  division  deals  with  the 
demand  for  silver.  Among  the  indus- 
trial uses,  photography  is  held  to  be 
most  important;  but  the  industrial  uses 
of  silver,  though  they  consume  the 
larger  part  of  the  production,  the  au- 
thor finds  difficult  to  evaluate  closely; 
in  any  event,  he  finds  that  the  market 
fluctuations  of  the  metal  have  depended 
mainly  upon  other  elements,  such  as 
the  purchases  of  the  various  mints  of 
the  world,  especially  those  of  India  and 
China.  A  chapter  is  given  to  the  mint- 
ing of  silver  by  the  occidental  countries, 
showing  the  increased  demands  for 
small  coinage  during  the  period  1915- 
18.  However,  hoarding  of  silver,  and 
the  insatiable  demand  for  small  coin, 
led  different  governments  to  the  use 
of  substitutes;  for  finally  the  rise  in 
prices  of  the  metal  brought  on  by  this 
demand  brought  the  metallic  value  of 
silver  coins  in  most  countries  above 
their  face  value. 

The  demand  of  India  is  analyzed  at 
length.  In  1913-14,  India  imported  one- 
third  of  the  world's  total  silver  pro- 
duction. Hoarding  of  silver  in  India 
has  a  climatic  as  well  as  an  economic 
explanation.  The  war  introduced  vio- 
lent fluctuations  into  the  demand,  but 
in  1918-19  the  silver  imports  amounted 
to  the  enormous  figure  of  nearly  234,- 
000,000  oz.,  or  a  little  more  than  the 
world's  total  production.  At  the  end 
of  1918,  through  the  exigencies  of  the 
war,  the  government  of  India  found 
itself  almost  stripped  of  silver  rupees 
and  unable  to  substitute  paper  money 
to  the  extent  that  the  European  powers 
were  doing.  At  it  was,  the  fiduciary 
currency  had  increased  44  per  cent  from 
the  middle  of  July  to  the  end  of  1917, 
while  the  cover  of  silver  rupees  had 
fallen  from  45  per  cent  to  15  per  cent. 
Under  these  circumstances  Great  Brit- 


ain arranged  for  the  loan  of  silver  from 
the  United  States,  authorized  by  the 
American  Congress  under  the  Pittman 
Act.  "This  measure  saved  India  from  a 
very  serious  crisis." 

In  another  chapter  "the  complexity 
of  the  monetary  problem  in  China"  is 
analyzed.  Among  other  things,  it  is 
shown  that  the  Chinese  demand  for  sil- 
ver "was  one  of  the  preponderating  fac- 
tors in  the  rise  of  the  price  of  silver  in 
1919"  (p.  105);  and  it  is  further  shown 
how  "China,  which  was  the  principal 
cause   of  the  rise  of  silver  from  July, 

1919,  to  January,  1920,  still  remained 
the  effective  support  of  the  market  dur- 
ing the  third  quarter  of  1920"  (p.  137). 

The  third  part  of  the  book  takes  up 
the  problem  of  silver  stocks.  The  most 
available  sources  of  information,  the 
writer  states,  are  the  reports  of  the 
United  States  Mint;  nevertheless,  he  is 
inclined  to  regard  these  reports  as  un- 
reliable. With  this  comment,  he  quotes 
the  Mint's  estimate  of  a  total  stock  of 
$2,125,760,000  in  the  world,  exclusive 
of  China,  at  the  end  of  1914.  The  Pitt- 
man  Act  and  the  melting  down  of  silver 
coin  and  plate  in  1919  are  separately 
treated  in  brief  chapters. 

The  fourth  part  of  the  volume  dis- 
cusses markets  and  prices.  London 
as  the  world's  principal  silver  market 
is  explained.  New  York  is  considered 
a  minor  market  only,  by  virtue  of  its 
situation  in  a  producing  country;  it 
"limits  itself  to  translating  into  the  cur- 
rency of  the  country  the  prices  cabled 
from  London."  The  rise  in  the  price 
of  the  metal  is  studied  step  by  step, 
through  the  Anglo-American  govern- 
ment control  of  the  market  in  1918,  the 
release  of  this  control  in  May,  1919, 
and  the  immediately  subsequent  soar- 
ing of  quotations,  up  to  76d.  on  Nov. 
25,  and  over  88d.  in  the  early  part  of 

1920.  Thereupon  the  United  States 
Government  offered  for  sale  in  Shanghai 
a  portion  of  the  silver  dollars  released 
by  the  Pittman  Act.  This  was  the  sig- 
nal for  the  course  of  prices  to  turn  and 
to  become  lower,  to  which  decline  many 
other  factors  contributed,  such  as  the 
virtual  cessation  of  the  Indian  and  Chi- 
nese demands.  The  fall  in  price  below 
$1  per  ounce  initiated  the  two  prices  of 
silver  in  New  York. 

As  to  the  "future  of  silver"  (p.  185), 
the  author  points  out  that  the  turbu- 
lent vicissitudes  of  the  war  period  led 
many  governments  to  substitute  other 
metals  and  paper  for  silver,  for  use  in 
small  coinage.  Also,  the  development 
of  the  Far  East  will  gradually  increase 
the  use  of  gold  and  diminish  hoarding. 

"The  history  of  past  centuries  traces 
a  curious  evolution  of  the  role  of  silver 
in  the  world.  The  development  of  civ- 
ilization and  wealth  in  the  western 
countries  brought  about  at  first  a  corre- 
sponding increase  in  their  demand  for 
silver.  Then  this  metal  appeared  inca- 
pable to  suffice  to  assure  transactions 
of  increasing  value,  and  it  was  sup- 
planted by  gold.  Such  an  evolution 
may  take  place  in  the  Far  East,  and 
perhaps  there  will  come  a  period  when 
silver  will  have  none  but  industrial  uses. 
However    long  this   evolution   may   be, 


the  events  of  these  last  years  will 
nevertheless  have  marked  an  important 
step  in  the  history  of  silver." 

J.  E.  SPURR. 


Micropetrography 
Essentials  for  the  Microscopical  Deter- 
mination of  Rock-forming  Minerals 
and  Rocks.  By  Albert  Johannsen. 
The  University  of  Chicago  Press, 
1922.     $2.10. 

As  stated  in  the  preface,  "The  labora- 
tory manual  contains  practically  all  the 
data  originally  published  in  the  writer's 
'Determination  of  Rock-forming  Min- 
erals,' and  in  addition  gives  modes  of 
occurrence  and  many  other  points  of 
separation  between  similar  minerals." 
By  uniting  some  tables  and  otherwise 
avoiding  duplication,  by  omitting  most 
of  the  sections  on  the  mineral  groups, 
and  by  a  more  compact  arrangement, 
the  number  of  pages  has  been  ma- 
terially reduced.  The  section  on  optical 
methods  has  been  much  reduced  and  a 
section  on  the  determination  of  rocks 
has  been  added. 

The  minerals  are  arranged  in  groups 
according  as  they  are  opaque,  isotropic, 
or  anisotropic,  and  the  latter  are  sub- 
divided into  colorless,  or  colored,  pleo- 
chroic  or  non-pleochroic,  uniaxial,  or 
biaxial.  The  minerals  of  each  group 
are  plotted  on  a  diagram  according  to 
their  bi-refringence  and  index  of  re- 
fraction. They  are  also  described  in  the 
text  on  the  adjoining  pages.  This  ar- 
rangement and  the  conciseness  of  the 
data  should  prove  helpful  to  students 
and  to  those  who  use  the  microscope 
only  occasionally. 

The  sections  and  tables  on  the  de- 
termination of  the  feldspars  are  prob- 
ably the  best  concise  treatment  of  their 
determination  available.  It  is  regret- 
table, however,  that  for  the  Michel-Levy 
method  the  old  diagram  has  been  used. 
Determinations  made  by  this  diagram 
are  commonly  in  error  as  much  or  even 
greater  than  10  per  cent,  whereas  by 
using  the  diagram  published  by  Wright 
the  determinations  check  with  those 
r.-.ade  by  other  methods. 

The  section  on  a  summary  of  petro- 
graphic  methods  is  an  excellent  sum- 
mary, but  it  is  too  brief  to  serve  any 
other  purpose.  Even  an  elementary  un- 
derstanding of  the  subject  would  re- 
quire supplementary  lectures  or  refer- 
ence to  another  book.  The  alphabetical 
list  of  rock-forming  minerals,  giving 
their  chemical  composition  and  more 
important  properties,  should  be  very 
useful,  but  it  is  in  such  fine  print  and 
so  crowded  that  it  is  difficult  to  read. 

In  the  section  on  rock  classification, 
Johannsen  uses  his  recently  proposed 
quantitative  mineralogical  classification. 
Though  this  has  many  excellent  fea- 
tures, it  is  as  yet  difficult  to  get  petrog- 
raphers  to  agree  on  any  new  system  of 
classification,  and  I  believe  it  is  best 
for  elementary  students  to  learn  first 
the    commonly    used   classification. 

The  book  is  well  printed,  the  illustra- 
tions are  excellent,  and  the  essential 
data  on  the  subject  are  clearly  given  in 
remarkably  few  pages. 

Esper  S.  Larsen. 
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Recent  Patents 


Societies,  Addresses 
and  Reports 


Differential  Flotation — No.  1,421,585. 
G.  E.  Sheridan  and  G.  G.  Griswold,  Jr., 
Butte,  Mont.  An  ore  containing  lead 
sulphide  and  one  or  more  other  sul- 
phides, including  iron  sulphide,  is 
treated  with  a  cyanide  and  an  alkaline 
salt  before  floating.  The  lead  sulphide 
is  largely  recovered  in  the  resulting 
froth,  but  the  flotation  of  the  iron  sul- 
phide is  in  large  measure  inhibited. 

Electrostatic  Separator — No.  1,422,- 
026.  G.  R.  Brown,  Bondi,  near  Sydney, 
New  South  Wales,  assignor  to  Electro- 
static Separation  Co.,  Ltd.,  Sydney, 
N.  S.  W.  The  hot  dry  material  is  cen- 
trifugally  cast  against  an  electrode, 
whereby  its  particles  of  comparative 
electrical  conductivity  become  elec- 
trically charged  and,  by  further  treat- 
ment, are  separated  from  the  remaining 
material. 

Potash  Silicates  —  Canadian  patent 
No.  224,058.  The  Potash  Extraction 
Corporation,  New  York  City,  assignee 
of  Walter  Glaeser,  Brooklyn,  N.  Y. 
Finely  ground  potash-bearing  silicate 
and  a  water-soluble  metal  chloride  are 
mixed,  dried,  and  heated  out  of  con- 
tact with  the  air  to  a  temperature 
above  900  deg.  C.  The  silicate  and 
chloride  may  be  present  in  equal 
amounts,  and  5  per  cent  of  a  reducing 
oxide  of  iron  may  be  added  before  dry- 
ing and  heating.  Or,  anhydrous  silicate 
and  anhydrous  calcium  chloride  may  be 
heated  to  a  temperature  of  800  to  900 
deg.  C.  Patent  No.  224,057  covers  the 
treatment  of  ferrous  alkali  silicates  by 
a  similar  method. 

Chlorination — Canadian  patent  No. 
224,039.  Kalmus,  Comstock  &  West- 
cott,  Inc.,  Boston,  assignee  of  E.  W. 
Westcott,  Niagara  Falls,  N.  Y.  Arsen- 
ical cobalt  or  nickel  ores  containing 
iron  or  silver  are  ground  and  treated 
with  chlorine  gas  at  a  temperature  not 
above  600  deg.  C,  or  at  such  a  point 
as  will  permit  volatilization  of  arsenic 
and  iron  as  chlorides  while  not  permit- 
ting volatilization  of  chlorides  of 
cobalt,  nickel,  and  silver. 

Electrolytic  Extraction  —  Canadian 
patent  No.  219,494.  H.  H.  Godfrey,  Los 
Angeles.  A  vessel  carrying  anodes  and 
cathodes  separated  by  porous  dia- 
phragms, and  means  for  giving  a  re- 
ciprocating motion  to  the  whole. 

Chloridization — Canadian  patent  No. 
219,619.  The  International  Precipita- 
tion Co.,  assignee  of  W.  A.  Schmidt, 
both  of  Los  Angeles.  A  method  of  add- 
ing a  metallic  halide  to  ores  during 
successive  stages  of  roasting,  by  which 
the  valuable  metals  in  the  ore  are 
volatilized. 

Powdered  Coal — Canadian  patent  No. 
I'..  II  Hamilton  and  L.  W. 
Kirk,  Midvale,  Utah.  A  method  of  in- 
troducing pulverized  coal  into  a  blast 
furnace,  by  which  the  coal  and  air  blast 
do  not  mix  until  they  are  within  the 
furnace  walls. 


Duluth  Mine  Safety  Conference 
Program  Announced 

The  program,  as  announced  for  the 
Lake  Superior  Mine  Safety  Conference 
held  at  Duluth,  Minn.,  Oct.  26  and  27, 
was  as  follows: 

An  address  by  C.  L.  Colburn,  Wash- 
ington, D.  C,  representing  the  National 
Safety  Council  and  the  Bureau  of  Mines. 

"Practical  Safety  Measures  in  Under- 
ground Timbering,"  by  Ed.  Smith, 
mine  inspector,  St.  Louis  County,  Minn. 

"Safeguarding  Underground  Water 
Supplies  for  Use  in  Mines,"  by  J.  A. 
Childs,  engineer,  Minnesota  State  Board 
of  Health. 

"Engineering  Problems  Encountered 
in  Mine  Ventilation,"  by  W.  H.  Carrick, 
engineer,  U.  S.  Bureau  of  Mines, 
Houghton,  Mich. 

"Physiological  Research  of  Miners 
Working  in  Poorly  Ventilated  Mines," 
by  Dr.  F.  V.  Meriweather,  Bureau  of 
Mines,  Houghton,  Mich. 

"Latest  Developments  in  Mine  Res- 
cue Apparatus,"  by  D.  J.  Parker,  chief 
engineer,  mine  safety  service,  Bureau 
of  Mines,  Pittsburgh,  Pa. 

"The  Influence  of  Accident  Prevention 
by  the  Wisconsin  Plan,"  by  R.  A.  Mc- 
Keown,  engineer,  industrial  commission 
of  Wisconsin,  Madison,  Wis. 

"Re-education  of  Disabled  Em- 
ployees," by  Oscar  M.  Sullivan,  direc- 
tor of  the  division  of  reduction,  Min- 
nesota Industrial  Commission,  St.  Paul, 
Minn. 

"Open  Pit  Lighting  and  Its  Relation 
to  Prevention  of  Accidents,"  by  W.  G. 
Brown,  superintendent,  Albany  mine, 
Hibbing,  Minn. 

"Safe  Practices  and  Devices  Used 
by  Railroads  That  Can  Be  Applied  to 
Open  Pit  Operations,"  by  A.  V.  Rohwe- 
der,  safety  director,  D.  M  &  N.  R.R., 
Duluth,  Minn. 

An  address  by  W.  H.  Moulton,  Cleve- 
land-Cliffs   Iron    Co.,    Ishpeming,   Mich. 

B.  D.  Shove,  safety  inspector  for 
the  Oliver  Iron  Mining  Co.,  Ironwood, 
Mich.,  was  also  on  the  program  to 
pre     nt    a  paper. 

New  Mexico  Chapter  of  Mining 
Congress  Elects  Officers 

The  New  Mexico  Chapter  of  the 
American  Mining  Congress  elected  the 
following  officers  at  its  second  annual 
meeting,  held  in  Silver  City  on  Oct  2: 
nor,  John  M.  Sully,  Santa 
Rita;  firsl  vice-governor,  S.  J.  Kidder, 
Hogollon;  second  vice-governor,  Powell 
Stackhonae,  Jr.,  San  Antonio;  third 
ivernor,  George  A.  Kascman, 
Albuquerque;  treasurer,  Ira  L.  Wright, 
Silver  City.  Director!  are:  C.  T.  Brown, 
K.  M,  Bawyer,  John  M.  Sully,  Ira  L. 
Wright.  Powell  Stackhouso.  jr.,  B.  B. 
Hanger,  8.  J.  Kidder,  L.  M.  Kniffen, 
Frank  W.  Vellacott,  I.  J.  Stauber.  J.  B. 
Gilchrist.  H.  ('.  S.  Anderson.  George  A. 
Kascmnn.  and   V.   t'arl   Goul.nan. 


Business  sessions  occupied  both  the 
morning  and  the  afternoon.  H.  C.  S. 
Anderson  read  an  interesting  paper  on 
"Sponge  Iron  and  Its  Relation  to  the 
Copper  Industry,"  and  Percy  Wilson 
told  of  the  effective  work  done  by  the 
chapter  in  assisting  in  the  interpreta- 
tion of  the  1921  laws,  affecting  the 
valuation  of  New  Mexico  mines,  when 
acted  upon  before  the  State  Tax  Com- 
mission. 

Dr.  John  D.  Clark,  of  Albuquerque, 
presided  as  toastmaster  at  the  banquet, 
at  which  the  speakers  responded  to  the 
toasts  opposite  their  names,  as  follows: 
John  M.  Sully,  "The  New  Mexico 
Chapter";  E.  M.  Sawyer,  "The  Future 
of  Copper";  L.  M.  Kniffen,  "The  Inter- 
dependence of  Coal  and  Metal  Mine 
Operator";  and  Ira  L.  Wright,  "Some- 
thing  About   Silver." 


Bureau  of  Mines  Will  Study  Use 
of  Oxygen  in  Metallurgy 

With  the  purpose  of  conducting  sys- 
tematic studies  as  to  the  application  of 
oxygenated  air  to  metallurgical  indus- 
tries and  their  problems,  a  special  com- 
mittee has  been  appointed  which  will 
co-operate  with  the  Bureau  of  Mines 
in  an  extended  course  of  experimenta- 
tion. The  work  of  the  committee  has 
been  divided  in  two  parts,  as  follows: 

1.  Study  of  present-day  processes 
for  the  production  of  oxygen,  in  order 
to  determine  the  feasibility  of  attempt- 
ing to  produce  oxygen  or  oxygenated 
air,  in  such  amounts  and  at  such  a 
cost  as  to  permit  of  its  use  in  metal- 
lurgical operations. 

2.  A  study  of  the  feasibility  of 
using  oxygen  of  oxygenated  air  in 
metallurgical  operations  to  increase 
efficiency  and  thus  bring  about  the 
production  of  metals  at  a  lower  cost, 
and    possibly  from   lower-grade   ores. 

The  members  of  the  committee  fol- 
low: F.  G.  Cottrell,  director  Fixed 
Nitrogen  Reasearch  Laboratory,  Wash- 
ington, D.  C;  W.  L.  DeBaufre,  chair- 
man Mechanical  Engineering  Depart- 
ment, University  of  Nebraska,  Lincoln, 
Neb.;  D.  A.  Lyon,  chief  metallurgist. 
Bureau  of  Mines,  Washington,  D.  C; 
R.  B.  Moore,  chief  chemist,  Bureau  of 
Mines.  Washington,  D.  C;  R.  C.  Tol- 
man,  professor  of  physical  chemistry 
and  mathematical  physics,  California 
Institute  of  Technology,  Pasadena, 
Calif.;  J.  \V.  Davis,  mechanical  engi- 
neer. Bureau  of  Mines,  Washington. 
D.  ('.;  F.  \V.  Davis,  metallurgist,  Bureau 
of  Mines,  Minneapolis;  Frank  Hodson, 
president  Electric  Furnace  Construction 
Co.,  Philadelphia;  P.  H.  Royster.  assis- 
tant metallurgist,  Bureau  of  Mines, 
Minneapolis;  and  M.  EL  Roberts,  vice- 
preaident  Franklin  Railway  Supply 
Co.,  Inc.,  New  York. 

Inquiry  is  to  be  made  of  the  com- 
mercial concerns  engaged  in  producing 
oxygen  with  a  view  to  obtaining  data 
as  to  the  lowest  cost  at  which  it 
reasonably  may  be  expected  to  produce 
oxygen.  A  careful  analysis  of  pro- 
cesses is  to  be  made  in  the  hope  that 
improvements  may  be  discovered  which 
will    reduce  costs   of   production. 


October  28,  1922 


Engineering  and  Mining  Journal-Press 


111 


MEN  YOU  SHOULD 
KNOW  ABOUT 


Fred  S.  Norcross,  Jr.,  is  in  New  York. 

S.  F.  Shaw  is  inspecting  the  Sultana 
mine,  near  Viesca,  Coahuila,  Mexico. 

John  Wellington  Finch  will  spend  the 
winter  in  New  York. 

G.  W.  Stose,  of  the  U.  S.  Geological 
Survey,  is  doing  field  work  in  Penn- 
sylvania. 

Sidney  Paige,  of  the  U.  S.  Geological 
Survey,  is  continuing  his  work  in  the 
Homestead  region  of  the  Black  Hills. 

Frederic  R.  Weekes  has  returned  from 
the  Northwest  and  has  left  New  York 
for  California  on  professional  business. 

S.  G.  Taylor,  formerly  secretary  and 
treasurer  of  the  Judge  Mining  &  Smelt- 
ing Co.,  has  been  visiting  in  Salt  Lake 
City. 

Charles  Stutts,  of  the  U.  S.  Geolog- 
ical Survey,  is  doing  co-operative  work 
with  the  Alabama  and  Tennessee  sur- 
veys. 

Cleveland  Dodge,  Jr.,  is  making  an 
official  visit  to  the  Phelps  Dodge  prop- 
erties in  Mexico,  Arizona,  and  New 
Mexico. 

Samuel  Shapira,  mining  engineer  of 
New  York,  is  spending  two  weeks  at 
Regina,  Saskatchewan,  on  professional 
business. 

F.  G.  Stevens  has  been  appointed 
consulting  engineer  for  the  Consolidated 
West  Dome  Lake  Co.,  of  Porcupine, 
Ontario. 

Walter  A.  Rukeyser,  mining  engi- 
neer, is  making  a  trip  through  the 
Southwest  and  Mexico  on  professional 
business. 

E.  J.  Atchison,  of  the  Southwestern 
Engineering  Co.,  of  Los  Angeles,  will 
spend  the  next  few  months  in  New  York 
on  professional  business. 

P.  F.  Walch,  general  manager  of  the 
White  Syndicate  Special,  owners  of  the 
Last  Chance  mine,  at  Lordsburg,  N.  M., 
is  in  Denver  on  company  business. 

Dorsey  A.  Lyon,  chief  metallurgist 
of  the  Bureau  of  Mines,  is  at  the  Min- 
neapolis experiment  station  supervis- 
ing test  runs  on  the  new  blast  furnace. 

D.  C.  Jackling  and  Horace  V.  Win- 
chell,  president  and  director  respectively 
of  the  Mesabi  Iron  Co.,  recently  visited 
the  company's  plant  at  Babbitt,  Minn. 

J.  Gordon  Hardy,  former  consulting 
engineer  for  the  American  Smelting  & 
Refining  Co.,  has  been  making  an  in- 
vestigation of  the  Kirkland  Lake  gold 
field. 

Captain  Samuel  Jewell,  in  charge  of 
underground  operations  for  the  Whar- 
ton Steel  Co.,  at  Dover,  N.  J.,  is  in  the 
Lake    Superior  region   on   business. 

George  S.  Rice,  chief  mining  engi- 
neer of  the  U.  S.  Bureau  of  Mines,  is 
in  California  conferring  with  the  special 
state  committee  which  is  investigating 
the  Argonaut  disaster. 


C.  J.  Stover  was  recently  appointed 
president  and  managing  director  of  the 
Consolidated  Asbestos  Limited,  at  Mon- 
treal. Mr.  Stover  was  formerly  editor 
and  publisher  of  Asbestos.  He  entered 
the  asbestos  business  in  1906  as  book- 
keeper for  the  Keasbey  &  Mattison  Co., 
at  Ambler,  Pa.,  and  became  successively 
accountant,  sub-branch  manager,  de- 
partment head,  and  vice-president.  In 
1917  he  went  to  Philadelphia  as  secre- 
tary for  the  Allied  Asbestos  Trade  As- 
sociations, and  served  during  the  war 
as  a  medium  between  the  asbestos  mag- 
nesia industry  and  the  War  Industries 
Board.  In  1919  he  began  publishing 
Asbestos.  Mr.  Stover  is  a  member  of 
several  Pennsylvania  clubs  and  frater- 
nal orders. 


C.  J.  Stover 

Dr.  F.  W.  McNair,  president  of  the 
Michigan  College  of  Mines,  of  Hough- 
ton, is  in  New  York  to  attend  important 
meetings  in  the  interest  of  the  advance- 
ment of  engineering  education. 

J.  C.  Greenway,  general  manager 
of  the  Calumet  &  Arizona  Mining  Co. 
and  the  New  Cornelia  Copper  Co., 
has  returned  to  Warren,  Ariz.,  from  a 
visit  to  the  Clifton-Morenci  district, 
and  to  the  85  mine,  at  Lordsburg,  N.  M. 

William  A.  Kerr  and  S.  A.  Holman, 
vice-president  and  manager,  respec- 
tively, of  the  Balaklala  Consolidated 
Copper  Co.,  recently  visited  the  prop- 
erties of  this  company  at  Republic, 
Wash. 

J.  A.  Ackroyd,  of  Boston,  assistant 
secretary  and  assistant  treasurer  of  the 
Copper  Range  Co.  and  Copper  Range 
R.R.  Co.,  is  in  the  Michigan  copper  dis- 
trict on  a  visit  to  the  companies'  prop- 
erties. 

D.  E.  Woodbridge,  of  Duluth,  and 
F.  W.  McKelip,  of  Faribault,  Minn., 
were  visitors  recently  in  Chicago,  where 
they  attended  the  annual  meeting  of  the 
Council  of  State  Boards  of  Engineering 
Examiners  as  representatives  of  the 
State    of    Minnesota. 


E.  S.  Boalich,  who  has  served  as  chief 
mining  engineer  of  the  California  State 
Mining  Bureau,  at  San  Francisco,  for 
the  last  five  years,  has  taken  the  posi- 
tion of  valuation  engineer  in  the  In- 
come Tax  Unit  of  the  Treasury  Depart- 
ment, at  Washington,  D.  C. 

J.  W.  Furness,  mining  engineer,  of 
Philadelphia,  has  been  appointed  con- 
sulting engineer  in  the  Bureau  of  Mines 
and  will  work  largely  in  co-operation 
with  the  newly  organized  War  Min- 
erals Supply  Division  of  the  Bureau  in 
making  studies  of  certain  strategic  min- 
erals, especially  manganese,  on  which 
he  is  an  authority. 

Dr.  Bruce  Rose,  a  graduate  of  Queens 
and  Yale  Universities,  has  been  ap- 
pointed to  the  mineralogy  and  geology 
department  of  Queen's  University, 
Kingston,  Ont.  He  was  for  six  years  a 
member  of  the  staff  of  the  Canadian 
Geological  Survey  and  latterly  has  car- 
ried on  investigations  for  the  White- 
hall Petroleum  Co.,  of  London. 

Alfred  D.  Flinn  has  been  elected  a 
director  of  the  Engineering  Foundation. 
Mr.  Flinn  is  the  first  incumbent  of  the 
new  post,  created  by  the  foundation's 
governing  board,  composed  of  the  Four 
Founder  Societies  of  civil,  mining,  me- 
chanical, and  electrical  engineers,  to 
meet  the  expanding  activities  of  the 
foundation.  Mr.  Flinn  will  retire  as 
chairman  of  the  engineering  division  of 
the  National  Research  Council,  a  posi- 
tion which  he  has  held  since  October, 
1921,  but  will  continue  as  secretary  of 
the  United  Engineering  Society  in  order 
that  the  foundation  may  continue  in- 
timate relations  with  the  Founder  So- 
cieties. Mr.  Flinn  has  been  secretary 
of  this  society  and  of  the  foundation 
since  January,  1918. 

Mr.  Flinn,  a  resident  of  Yonkers,  is  a 
native  of  New  Berlin,  Pa.,  and  a  grad- 
uate of  Worcester  Polytechnic  Insti- 
tute in  1893.  He  has  been  identified 
with  municipal  engineering  enterprises 
in  New  York  and  Boston  and  was  for- 
merly a  lecturer  in  the  Lawrence  Scien- 
tific School  of  Harvard.  He  has 
been  associated  as  editor  with  technical 
journalism  and  as  the  author  of  numer- 
ous books  and  articles  on  engineering 
and  science.  At  Worcester  he  was  the 
Salisbury  prize  winner. 

Mining  and  metallurgical  engineers 
visiting  New  York  City  last  week  in- 
cluded: Walter  X.  Osborn,  of  Gila  Bend, 
Ariz.;  Harry  P.  Hill,  of  Austin,  Tex.; 
James  A.  Smail,  of  Youngstown,  Ohio; 
and  William  Kelly,  of  Vulcan,  Mich. 


Obituary 


Herbert  S.  King,  superintendent  of 
the  North  Chandler  Mining  Co.,  at  Ely, 
Minn.,  was  accidently  shot  and  killed 
when  hunting  on  Oct.  15. 

Sir  John  W.  Carson,  president  and 
managing  director  of  the  CroWn  Re- 
serve and  Porcupine  Crown  mining 
companies,  died  at  Montreal  on  Oct.  13. 
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Leading  Events 


THE  Salt  Lake  Insecticide  Co.  is  completing  a  plant 
for  recovering  the  arsenic  in  ore  from  the  Western 
Utah  Copper  mine,  as  calcium  arsenate.  The  product 
will  be  used  to  fight  the  boll  weevil  in  Southern  cotton 
fields. 

Inconsistencies  are  noted  in  the  testimony  given  by 
officials  of  the  Industrial  Accident  Commission  in  inves- 
tigation of  fatal  Argonaut  mine  disaster. 

Railroad  shop  strike — still  on — threatens  to  stop  mine 
operations  in  Colorado.     Locomotives  are  out  of  repair. 

Greatest  rush  in  history  of  South  Africa  follows  the 
opening  of  new  diamond  diggings. 

Strike  of  high-grade  ore  in  the  Keeley  mine,  Cobalt 


district  of  northern  Ontario,  is  said  to  eclipse  any  recent 
discovery. 

The  U.  S.  Land  Office  rules  in  favor  of  mineral  claim- 
ants in  contest  with  forest  service  in  Coeur  d'Alene 
district  of  Idaho. 

Shipments  of  Texas  sulphur  increased  60  per  cent 
during  last  fiscal  year. 

Officials  see  need  for  helium  as  the  only  desirable  gas 
for  dirigibles. 

The  Federal  M.  &  S.  Co.  has  started,  through  its  sub- 
sidiary, new  operations  in  the  Joplin-Miami  district. 

The  Bunker  Hill  company  has  completed  a  model 
power  plant  at  Kellogg,  Idaho. 


Hitch,  Not  Breakdown,  Says 
Russo-Asiatic  Official 

Non- Ratification    of     Agreement     for 

Return    of    Mining    Properties 

Does  Not  Cancel  It 

According  to  Reuters,  the  Soviet  Gov- 
ernment of  Russia  officially  published 
on  Oct.  7  the  resolution,  signed  by 
Lenin,  annulling  the  concession  to  the 
Russo-Asiatic  Consolidated,  which  was 
signed  in  Berlin  by  Krassin  and  Leslie 
Urquhart,  the  chairman  of  the  company. 
The  reason  assigned  was  that  Great 
Britain  had  not  established  friendly  and 
regular  relations  with  Krassin  and  that 
she  had  not  recognized  the  right  of 
Krassin  to  take  part  in  the  discussion 
on  Near  Eastern  questions. 

While    confessing    disappointment   at 
the   non-ratification,    Urquhart   insisted 
that  the  last  word  on   the  subject  had 
n  said.     For  the  moment  politics 
hail    been    injected    into   business,    with 
■  its.     But  he  felt  sure  that 
:    be    put    in    their    propel 
place  when  the  rulers  of  Russia  realized 
of  the  shock  they  had  ad- 
red  to  the  confidence  of  i 
irld  and  how  impossible  they  had 
marie    it  for   foreign   capital   to   re  enter 
on    any    such    basis.     That    his 
Agreement    would    before    very    long    be 
duly  ratified  and  acted  upon  he  did  not 
doubt.     What  had  happened  was  a  hitch; 
not  a  breakdown.     He  said  "The 
not  been  denied  ratifica- 
tion on  its  merits  as  a  business  contract. 
It  has  been  denied  ratification  simply 

of  politics,  ami    for- 
■  litics  at  that.     The  "In.  I  I 

i  nnient  makes 
that  quite  clear.     It   would  appear   from 


it  that  by  withholding  ratification  the 
Russians  thought  they  saw  a  chance  of 
inducing  Great  Britain  to  recognize  the 
Soviet  Government  or  to  include  its 
representatives  in  the  coming  confer- 
ence on  the  question  of  the  Straits,  or 
something  of  that  sort." 


With  reference  to  the  reports  pub- 
lished in  London  that  the  leading  Ger- 
man newspapers  have  been  conducting 
a  campaign  against  the  ratification  of 
the  Russo-Asiatic  agreement,  and  that 
German  agents  in  Moscow  have  been  do- 
ing their  best  to  bring  about  its  rejec- 
tion, a  semi-official  statement  issued 
in  Berlin  declares,  says  Reuters,  that 
the  German  press  has  recently  unani- 
mously advocated  the  ratification  of  the 
agreement,  as  German  interests  are  in- 
volved in  it.  and  strong  representations 
have  been  made  from  German  quarters 
to  the  effect  that  its  rejection  might  be 
detrimental  both  to  Rus 
life  and  to  German  activities  in  that 
9  added  that  the  same  view 
i  bj  German  inten 
itself. 


Dolcoath  Tin  Mines  Financed 

lit    l  "  r«   to 

London.  Oct.  21.— The  Dolcoath  Tin 
mine,  <  ami.., me.  Cornwall,  has  decided 
to  provide  870,000,  which,  with  the 
i  Board1         rant     of 

£60,000,  raisi  the  capital  required  for 
•  the  mine.  The  com- 
pany I"  ink  a  new  vertical 
shaft  and  to  add  to  the  mine's  equip 
ment.  Whether  it  will  be  possible  to 
revive   tin   mining  in  Cornwall    remains 

to  be  Been. 


Governor's  Committee  Inves- 
tigates Argonaut  Disaster 
Mine     Fire    That     Killed     Forty-seven 
Subject  of  Inquiry — Statements  of 
Officials  Appear  Inconsistent 

The  first  public  hearing  of  testimony 
by  the  committee  appointed  by  Gov- 
ernor Stephens  to  investigate  the  cir- 
cumstances preceding  and  attending  the 
disastrous  fire  at  the  Argonaut  mine 
at  Jackson,  Calif.,  was  held  in  San 
Francisco  on  Oct.  16.  A.  B.  C.  Dohr- 
manti  was  appointed  chairman;  the 
other  members  are  W.  J.  Loring  and 
.Ii  hn  C.  Williams. 

Will  J.  French,  chairman  of  the  Cali- 
fornia Industrial  Accident  Commission, 
first  put  upon  the  record  a  statement  of 
the  amount  of  money  available  for  the 
.in:  of  safety  laws  and  for  the 
education  by  the  commission  of  the 
mining  communities  in  safety  work.  The 
amount,  he  said,  should  be  in 
from  $18,000  to  $:.u,000  or  $100,000  per 
annum.     He  stressed  the  impossibility  of 

adequate    inspection    with    the    present 
safety  engineers,  a 

number  that,  he  declared,  should  be  in- 

I    to   eight. 

H.   M    Wolflin,  safety   inspector  for 

the  commission,  gave  the  date  of  the 
nspection  of  the  Argonaut 
mine  a-  April.  1922,  when  he  said 
everything  was  found  satisfactory.  The 
safety  requirements  comprised,  he  said. 
(1)  the  provision  of  extinguishers  in  th" 
vicinity  of  powder  magazines.  (2)  the 
i  of  mine  rescue  apparatus,  and 
(8)  the  holding  of  fire  drills  if  the  com- 
mission was,  of  the  opinion  that  a 
hazard  existed.  N'o  question  wa  pOI 
as    |o    whether   it    was   considered    that 
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conditions  at  the  Argonaut  mine  made 
the  holding  of  drills  advisable. 

The  commission,  Mr.  Wolflin  said  in 
answer  to  a  question,  has  sufficient 
legal  powers  to  enforce  its  regulations. 
Further  inquiry  elicited  the  evidence 
that  the  shift  boss  and  skip  tenders 
could  probably  have  put  the  fire  out  had 
adequate  apparatus  been  available. 

Fred  L.  Lowell,  assistant  mine  in- 
spector on  the  commission's  staff,  in 
reply  to  a  question  as  to  the  value  of 
extinguishers,  said  that  a  good  supply 
of  water  was  preferable.  He  recom- 
mended the  provision  of  a  hose  and 
connection  for  every  100  ft.  of  shaft. 
On  the  question  of  the  stoppage  or 
reversal  of  the  fan  at  the  mouth  of  the 
Muldoon  shaft,  Mr.  Lowell  said  that  all 
concerned  were  unanimous  that  the  di- 
rection of  the  air  currents  should  be 
maintained.  He  was  on  the  property 
about  1  o'clock  on  the  day  after  the 
fire  broke  out,  thirteen  hours  after  its 
discovery,  and  telephoned  the  commis- 
sion's headquarters  in  San  Francisco 
for  instructions  in  regard  to  the  opera- 
tion of  the  fan.  Continuance  of  suc- 
tion down  through  the  Argonaut  shaft 
was  advocated. 

T.  A.  Rickard,  in  his  testimony, 
pointed  out  the  inconsistency  in  state- 
ments made  by  officials  of  the  commis- 
sion. If  the  funds  at  their  command 
•were  inadequate,  he  asked,  how  was  it 
that  the  mine  had  been  inspected  suf- 
ficiently and  that  all  safety  require- 
ments had  been  met?  He  added  that 
he  had  learned  on  good  authority  that 
one  of  the  entombed  men  had  telephoned 
to  the  surface  after  the  fire  was  well 
under  way  and  had  inquired  as  to 
when  the  skip  was  to  be  sent  down  for 
them;  he  suggested  that  the  committee 
investigate  this.  In  discussing  the 
question  of  the  operation  of  the  fan  at 
the  mouth  of  the  Muldoon  shaft,  Mr. 
Rickard  pointed  out  that  reversal  was 
clearly  impracticable  without  a  loss  of 
several  hours,  but  he  was  of  the  opin- 
ion that  had  the  fan  been  stopped  im- 
mediately or  soon  after  the  fire  was 
discovered  the  Argonaut  shaft  would 
have  become  the  upcast  and  the  natural 
draft  caused  by  the  fire  would  have 
sucked  the  foul  gases  away  from  the 
men  and  would  have  created  a  current 
of  air  down  the  Muldoon  shaft  and 
into  the  lower  workings  of  the  mine, 
thus  permitting  the  men  to  escape 
death   by   axphyxiation. 


Federal  Subsidiary  Starts  New 
Operation  Near  Miami,  Okla. 

The  Lucky  O.  K.  Mining  Co.,  a  sub- 
sidiary of  the  Federal  Mining  &  Smelt- 
ing Co.,  is  preparing  to  start  the  mill 
of  the  Lucky  Jennie  mine,  at  Hocker- 
ville,  Okla.  It  is  now  sinking  a  mill  shaft 
at  the  property  40  ft.  to  the  deeper  ore 
level,  and  as  soon  as  this  operation  is 
completed  it  will  start  the  mill,  which 
it  has  recently  thoroughly  overhauled. 
It  is  also  erecting  a  derrick  at  a  field 
shaft,  about  200  ft.  west  of  the  mill, 
and  will  bring  ore  from  this  shaft  over 
a  surface  railroad.  P.  W.  George,  of 
Baxter  Springs,  Kan.,  is  manager. 


Calcium  Arsenate  Plant  in  Utah 
Nearing  Completion 

New   Enterprise  to  Make   Salt   Needed 

to   Combat   the   Boll   Weevil  in 

Southern   Cotton   Fields 

The  plant  of  the  Salt  Lake  Insecticide 
Co.,  which  is  being  built  at  Salt  Lake 
City  to  produce  calcium  arsenate  from 
the  ores  of  the  Western  Utah  Copper 
mine,  at  Gold  Hill,  Utah,  is  approach- 
ing completion.  In  spite  of  delays  in 
the  arrival  of  machinery  and  material, 
it  is  hoped  to  begin  the  treatment  of 
ore  about  the  middle  of  December.  A 
good  demand  for  the  material  is  ex- 
pected; particularly  as  indications  are 
that  the  supply  of  foreign  arsenic  is 
not  nearly  as  large  as  has  been  esti- 
mated. Indicative  of  the  growing  need 
for  the  product,  is  the  damage  to 
the  cotton  crop  of  the  south  from  the 
depredations  of  insects.  The  produc- 
tion of  cotton  has  been  reduced  from 
11,000,000  to  6,000,000  bales  in  the  last 
six  months,  largely  on  account  of  the 
boll  weevil,  which  can  be  combated  with 
arsenic  poison,  according  to  the  U.  S. 
Department  of  Agriculture.  Frank  K. 
Cameron  is  originator  of  the  process 
to  be  used,  and  manager  of  the  plant. 


Northern  Ontario  Silver  Mines 
Get  Reduced  Express  Rate 

The  Express  Traffic  Association, 
partly  as  a  result  of  the  efforts  of  the 
Ontario  Mining  Association,  has  granted 
reductions  in  the  rates  on  gold  and 
silver  bullion  from  northern  Ontario. 
Rates  on  gold  bullion  from  Porcupine 
and  Kirkland  to  Denver,  Colo.,  have 
been  reduced  to  $5.45  and  $5.15  per 
$1,000  respectively,  a  reduction  of  60c. 
per  $1,000.  To  Ottawa  the  reduction 
is  20c.  per  $1,000,  the  rates  now  being 
$2.10  and  $1.80,  respectively.  Reduc- 
tions on  silver  bullion  to  St.  Johns  and 
Halifax  for  export  to  England  have 
been  much  greater,  the  new  rate  from 
Cobalt  to  either  of  these  ports  being 
$5.60  per  $1,000,  a  reduction  of  $2.30 
per  $1,000. 

Company  Plans  Exploitation  of 
Mica  Deposits  in  New  Mexico 

The  American  Mica  Co.  has  pur- 
chased a  number  of  inactive  mica  prop- 
erties in  Rio  Arriba  County,  N.  M., 
the  principal  one  being  that  formerly 
owned  by  the  Petaca  Mining  Co.  Min- 
ing engineers  have  reported  that  they 
expect  the  Petaca  mica  field  to  be  one 
of  the  largest  in  the  United  States  and 
also  that  the  mica  produced  will  be  of 
high  grade. 

The  American  Mining  Co.  expects  to 
erect  a  grinding  plant  in  Santa  Fe. 
Low  cost  should  be  possible  because  of 
low  wages.  This  company  will  en- 
deavor to  supply  ground  mica  to 
western  users  and  to  some  in  the  east- 
central   states. 

Heretofore  the  cutting  and  trimming 
in  the  vicinity  of  Santa  Fe  has  not  been 
satisfactory,  because  the  company  was 
unable  to  obtain  the  services  of  skilled 
workers,   but  under  proper  supervision 


this  condition  can  be  overcome  in  some 
measure. 

It  is  the  intention  of  this  company 
to  install  at  once  a  number  of  punch 
machines  for  the  manufacture  of  mica 
washers  and  disks  for  use  in  electrical 
insulation.  The  mica  produced  by  these 
mines  is  muscovite  of  a  light  green 
color,  flexible  and  free  of  iron. 

These  mines  were  originally  worked 
by  early  Spanish  settlers,  who  used 
the  product  for  window  glass.  The 
padres  used  it  also  in  the  windows  of 
the  old  San  Miguel  church,  the  oldest 
in  America,  which  is  still  standing  in 
Santa  Fe. 


Lake  Copper  People  Correct 
Mistaken  Rumors 

Rumors  have  been  circulated  that  one 
of  the  Lake  mining  companies  will 
manufacture  copper  shapes  near  its 
properties  in  Michigan.  It  can 
be  stated  as  practically  a  certainty, 
however,  that  if  any  Lake  company 
does  decide  to  fabricate  its  product,  a 
plant  will  not  be  established  at  the 
mines  but  at  some  recognized  manu- 
facturing and  distributing  point. 

Another  report  in  circulation,  both 
in  Michigan  and  in  the  east,  to  the 
effect  that  important  new  discoveries 
of  copper  deposits  have  been  made  in 
the  copper  country,  is  without  founda- 
tion. No  discoveries  out  of  the  ordi- 
nary have  been  made.  The  development 
properties,  such  as  Seneca,  Arcadian, 
and  Malflower-Old  Colony,  are  making 
progress,  but  no  exploratory  work  other 
than  is  done  in  the  course  of  opening 
new  ground  in  producing  shafts  has 
been  undertaken. 

Texas  Sulphur  Shipments 
Increase  60  Per  Cent 

Shipments  of  sulphur  through  Gal- 
veston and  Texas  City,  loading  ter- 
minals for  the  Texas  Gulf,  Union,  and 
Freeport  Texas  companies,  were  484,- 
966  tons  for  the  twelve  months  ended 
Oct.  1,  against  296,931  tons  in  the 
preceding  twelve  months,  an  increase 
of  over  63  per  cent.  These  figures  do 
not  include  shipments  from  Freeport, 
near  Freeport,  Texas,  properties.  Of 
this  total  204,728  tons  left  for  foreign 
and  280,238  for  American  points.  For 
fiscal  year  ended  June  30,  1922,  total 
shipments  were  493,965  tons,  of  which 
320,642  went  to  coastwise  points  and 
173,323  to  foreign  points.  The  small 
movement  from  Galveston  in  this 
period,  of  which  100,921  of  115,338  tons 
was  coastwise  and  14,417  foreign,  was 
due  to  loss  by  fire  of  one  of  the  principal 
loading  plants  during  the  year.  The 
new  30,000-ton  plant  of  Texas  Gulf 
Sulphur  Co.,  nearing  completion,  will 
have  a  loading  speed  of  600  tons  per 
hour.  __ 

Asbestos  Royalty  Reduced 

The  Province  of  Quebec  has  acceded 
to  the  request  of  the  asbestos  pro- 
ducers and  has  reduced  the  royalty 
payable  to  the  provincial  government 
from  $5  to  $2.50  a  ton. 
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News  from  Washington 


By  PAUL  WOOTON 
Special  Correspondent 


Helium  Essential  for  Dirigibles 

Bureau  of  Mines  to  Operate  Plant  for  Economical  Recovery— Recent 
Catastrophe  Should  Stimulate  Action  on  Helium  Bill 


IN  CONSEQUENCE  of  the  destruc- 
tion of  the  dirigible  C-2,  the  War 
Department  will  probably  direct  that 
no   further   use    of   hydrogen   be    made 


of  which  a  part  can  be  expended  in  the 
construction  of  a  plant,  the  purchase  of 
leases,  and  the  conservation  of  existing 
supplies.     The  remainder  is  to  be  used 


in  the  inflation  of  ships  of  the  dirigible  as  an  operating  fund.  The  helium  pro- 
type  According  to  the  Bureau  of  duced  is  to  be  turned  over  to  the  Army 
Mines  enough  helium  is  available  at  and  the  Navy,  which  agencies  are  to 
present  to  inflate  three  ships  of  the  reimburse  the  revolving  fund.  Any  sur- 
C  2  tvpe  The  Fort  Worth  helium  plus  not  needed  for  military  purposes 
pla'nt  is  again  in  operation,  which  will  can  be  sold  or  leased  for  commercial 
make  possible  material  additions  to  the  use.  The  bill  also  prohibits  the  ex- 
present   reserve.      Though    recovery    in  port  of  helium 


helium  in  that  plant  is  costly,  an  effort 
is  being  made  to  increase  the  present 
reserve  from  2,500,000  to  10,000,000 
cu.ft.  Another  reason  is  that  the  gas 
from  the  Petrolia  field,  which  is  com- 
paratively rich  in  helium,  is  now  being 
burned,  with  the  prospect  that  this  un- 
usually favorable  source  of  supply  soon 
will  be  exhausted. 

Experiments  conducted  by  the  Bureau 
of  Mines  in  its  cryogenic  laboratory 
have  been  so  successful  that  a  plant  of 
semi-commercial  size  is  to  be  built  to 
demonstrate  whether  or  not  the  labora- 
tory method  will  work  out  on  a  larger 
scale.  That  plant  will  be  in  operation 
during  the  present  fiscal  year.  All  who 
have  followed  these  experiments  are 
hopeful  that  a  great  reduction  in  the 
cost  of  recovery  will  be  found  possible. 
Before  extensive  use  of  dirigibles  in- 
flated with  helium  is  attempted,  it  is 
probable  that  the  ships  will  be  rede- 
signed. This  can  be  done  so  as  to  re- 
sult in  considerable  efficiencies.  It  will 
be  possible  to  place  the  engines  very 
close  to  the  envelope,  thereby  greatly  in- 
creasing their  efficiency  and  making 
possible  greater  ease  in  the  manipula- 
tion of  the  craft.  There  is  every  reason 
to  believe  that  the  fire  hazard  can  be 
reduced  until  it  is  no  greater  than 
that  inherent  in  the  operation  of  an 
airplane. 

It  is  admitted,  even  by  the  advocates 
of  the  lighter-than-air  ship,  that  the 
present  cost  of  recovering  helium  is 
prohibitive.  They  contend,  however, 
that  the  operation  of  the  Fort  Worth 
plant  is  justified  because  of  the  indica- 
tions that  costs  will  be  reduced  in  the 
near  future. 

The  accident  to  the  C-2  is  certain  to 
stimulate  the  consideration  of  the 
helium  bill  now  hi  f  Hear 

inir-    on    this    measure    are    to 
November  or   December.     This   bill   has 

I   the   approval  of  the    1 
and  of  several  members  of  the  Cabinet. 
It  pre:  entralixe  in  the  Bureau 

of  Mine<  all  matters  pertaining  to  the 
conservation  and  production  of  helium. 
The  Army  and  Navy  is  to  be  given  first 
call  on  any  supplies  developed.  The  bill 
provides  a  revolving  fund  of  $5,000,000, 


Helium  occurs  in  the  gas  of  a  num- 
ber of  American  fields.  It  is  estimated 
that  enough  of  it  is  going  to  waste  each 
day  to  fill  a  dirigible  the  size  of  the 
ZR-2.  An  indication  that  the  recovery 
of  helium  at  a  cost  which  is  not  pro- 
hibitive is  not  regarded  as  improbable 
is  apparent  from  the  fact  that  rights 
to  construct  zeppelins  in  this  country 
have  been  secured  and  construction  is 
now  in  progress.  The  interests  financ- 
ing the  project  are  considering  the  pro- 
duction and  use  of  helium. 


discordant  than  some  critics  might  ex- 
pect. Apparently  they  will  work  well 
together.  Judge  Alschuler  gave  early 
evidence  that  he  is  experienced  not  only 
in  weighing  evidence,  but,  as  shown  too 
in  his  packing  house  experience,  is 
skilled  in  securing  evidence  for  himself. 
Mr.  Marshall  is  so  well  known  for 
his  quaint  philosophy  and  his  Hoosier 
directness  that  sight  frequently  is  lost 
of  the  very  practical  way  in  which  he 
reasons  on  problems  which  come  before 
him. 

Dr.  Smith,  of  the  U.  S.  Geological 
Survey,  brings  to  the  commission  not 
only  his  own  large  store  of  knowledge 
acquired  from  having  kept  abreast  with 
the  coal  situation  day  by  day  for  a  long 
period  of  years,  but  his  knowledge  of 
the  federal  machinery  and  his  acquaint- 
anceship with  the  government  personnel 
have  made  it  easy  for  him  quickly  to 
co-ordinate  the  commission's  book. 

Mr.  Howell  has  a  wide  acquaintance 
with  men  and  has  an  accurate  knowl- 
edge as  to  the  part  coal  plays  in  the  in- 
dustrial South.  He  has  demonstrated  a 
keen  appreciation  of  the  public's  equity 
in  coal. 

No  one  could  approach  a  task  better 
prepared  to  serve  efficiently  than  Mr. 
Neill.  It  has  been  just  twenty  year? 
since  he  began  his  work  with  the  Roose- 
velt Anthracite  Commission.  His  con- 
nection with  the  anthracite  industry  has 
been  almost  continuous  since. 


U.  S.  Coal  Commission  Will  Keep 

Public  Advised 

Current  Bulletins  Will  Reveal  Evidence 

on     Which     Decision     Is     Based — 

Members   Have   Had   Experience 

The  first  act  of  the  United  States 
Coal  Commission  at  its  initial  meeting 
on  Oct.  18  was  to  designate  John  Hays 
Hammond  as  its  chairman.  The  com- 
mission immediately  plunged  into  a  dis- 
cussion of  a  program  for  its  work.  No 
formal  announcement  has  been  made  as 
to  how  the  work  will  proceed,  but  cer- 
tain of  its  policies  already  are  apparent. 
It  is  the  intention  of  the  commission  to 
keep  the  public  informed  as  to  each  step 
of  its  progress.  It  recognizes  that  in 
this  way  the  public  will  be  able  to  ab- 
sorb more  knowledge  as  to  the  prob- 
lems of  the  coal  industry.  The  commis- 
sion recognizes  that  the  only  chance 
has  to  accomplish  anything  is  to 
secure  public  support  for  its  recommen- 
dations.    It  is  believed  that  if  the  public 

mind   goes  through  the  same   pi 

as  the  minds  of  the  commissioners  will 
•  urh,  the  people  will  be  prepared 
intelligent  judgment  on  the  con- 
I'  i  ■  <iuently  when   conclusions 
Mm    titute    the   first,  knowledge   that    the 
ha   .   much  time  must  elapse  be- 
fore   their    real    purport    is    understood. 
Thinking  take    time.    Recognising  that 


More  War  Minerals  Awards 

Subject  to  the  approval  of  the  Secre- 
tary of  the  Interior,  the  War  Minerals 
Relief  Commission  has  recommended 
awards  in  the  following  claims:  J.  W. 
Ferguson,  Murphy,  Calif.,  $298;  Joe 
Werry,  Iowa  Hill,  Calif.,  $639;  Paine 
Bros.  &  Russell,  Nevada  City,  Calif., 
$389;  Robert  Belden,  Belden,  Calif., 
$410.10. 

The  claim  of  the  Merritt  Develop- 
ment Co.,  which  operated  in  Crow  Wing 
County,  Minn.,  was  disallowed  because 
no  allowable  loss  was  established.  The 
claim  of  I.  D.  Garinger,  of  Daggett, 
Calif.,  was  disallowed  on  the  ground 
that  it  does  not  come  within  the  act. 
The  claim  of  James  A.  Ross,  of  Pleasant 
Grove.  Calif.,  was  disallowed  for  the 
same  reason. 


Governmenl  Sues  to  Recover  on 
War-Time  Contracts 

Suit   has   been   filed   by   the   Attorney 
I  t    the  Cleveland   Brass   & 

Copper  Mills,  Inc.,  and  its  sureties,  to 
recover    $454,188.12,    alleged    to    be    due 

the  government  in  connection  with  war- 
time  contracts  to  which  the  Cleveland 

company  was  a  party.  The  voluminous 
bill  "f  complaint  sets  forth  the  trans- 
action m  detail  and  alleges  that  the 
Cleveland  company  became  indebted  to 


the  commission  hopes  to  be  able  to    the  United  states  in  the  course  of  ne 
the    public   along   with    it   as   the     gOtiating  contracts,  gave  notes   in  pay 
study  progn 


The     first,     sessions     indicated     that 
it  Hardingr's  mixture  of  two  m- 

!'in.,i    .    two    lawyers,    two    economists, 
and  a   neVi    paper  man  is  altogether  less 


ment  of  this  indebtedness,  and  after- 
Wards  failed  to  meet  the  notes.  The 
Attorney  General  announces  that  this 
is  I  lie  first  of  a  series  of  suits  to 
recover  on  war-time  contracts. 
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Land  Office  Rules  in  Favor  of 
Mineral  Claimants 

Forestry  Service  Criticized   for   Incom- 
petence of  Examiners  in  Adverse 
Proceedings  in  Coeur  d'Alene 

The  criticism  directed  at  the  United 
States  Forest  Service  by  representatives 
of  the  mining  industry  in  the  West,  on 
account  of  the  persistent  opposition 
interposed  by  the  forestry  service  to 
the  issuance  of  patents  to  mining  claims 
on  forest  reserves,  received  substantial 
justification  in  a  decision  recently 
rendered  by  the  commissioner  of  the 
General  Land  Office.  The  case  in- 
volved patent  to  thirteen  claims  in  the 
Coeur  d'Alene  mining  district  owned 
by  George  S.  Auerbach,  of  Hartford, 
Conn.  The  application  for  patent  was 
duly  entered  in  the  U.  S.  land  office 
at  Coeur  d'Alene,  Idaho,  where  protest 
was  filed  by  the  forestry  service  on  the 
ground  that  the  lands  included  in  the 
group  "are  not  mineral  in  character; 
that  no  discovery  of  a  vein  or  lode  of 
rock  in  place  carrying  valuable  mineral 
deposits  has  been  made  upon  any  of  the 
above  named  claims,"  and  "that  de- 
velopment work  of  the  value  of  $500 
has  not  been  performed"  on  seven  of 
the  claims. 

On  final  appeal  to  Washington  the 
adverse  proceedings  were  dismissed  as 
to  nine  claims.  In  the  course  of  his 
decision  the  commissioner  placed  a 
severe  indictment  against  the  qualifica- 
tions of  mineral  examiners  sent  out  by 
the  forestry  service  to  report  upon  the 
character  of  claims  offered  for  patent, 
and  in  effect  justifies  the  complaint 
of  the  miner  toward  the  policy  of  the 
forestry  bureau.  Taking  up  the  testi- 
mony in  support  of  the  charge  that 
$500  had  not  been  expended  on  each,  the 
commissioner  said: 

"The  mineral  examiners  for  the 
forestry  service  admitted  that  they  had 
no  particular  knowledge  of  the  mining 
conditions  in  the  Coeur  d'Alene  dis- 
trict, that  they  had  not  made  examina- 
tion of  the  surrounding  properties,  and 
that  they  had  no  specific  knowledge  of 
the  cost  of  labor  in  the  district.  Con- 
sequently, for  the  work  done  on  the 
claims  protested  for  want  of  sufficient 
patent  expenditure,  the  government  ex- 
perts gave  extremely  low  figures."  On 
the  question  of  mineral  discovery,  the 
commissioner  is  equally  pointed  and 
severe.  After  analyzing  the  testimony 
as  applied  to  each  individual  claim,  he 
says: 

"It  is  thus  made  clear  why  the  gov- 
ernment experts  were  unable  to  find 
any  mineral  indications  on  most  of  the 
claims,  while  the  witnesses  for  the 
defense  testified  that  they  found  some 
indications  on  almost  every  claim.  The 
former  were  not  familiar  with  mineral 
showings  in  the  Coeur  d'Alenes,  and 
their  opinions  were  formed  on  what 
they  saw  on  the  individual  claims.  On 
the  other  hand,  the  witnesses  for  the 
defense  examined  these  claims  in  the 
light  of  their  knowledge  of  conditions 
on  surrounding  lands." 


News  by  Mining  Districts 

By  Special  Correspondents  in  the  Field 


London  Letter 

Rio    Tinto    Dividend    Startled   Lombard 

Street— Why  Kirkland  Lake  Deal? 
By  W.  A.  Doman 

London,  Oct.  13 — Rather  unexpect- 
edly, the  directors  of  the  Rio  Tinto 
have  resumed  dividend  payments,  and 
out  of  the  estimated  profits  of  the  cur- 
rent year  10s.  per  share  is  to  be  paid 
on  the  ordinary  shares.  This  is  the 
first  payment  on  the  ordinary  shares 
since  April,  1920,  when  £1  per  share 
was  distributed,  making  £2  per  share 
for  the  year  1919.  The  market  was  not 
prepared  for  this  resumption  of  divi- 
dends, in  consequence  of  the  low  pries 
of  copper  and  the  keen  competition  in 
the  pyrites  market,  while  the  official 
circular  refers  to  the  suicidal  policy  of 
the  Spanish  Government  in  continuing 
to  impose  heavy  export  taxes.  This 
policy  has  caused  a  considerable  reduc- 
tion in  the  number  of  men  employed, 
and  consequently  until  these  adverse  in- 
fluences can  be  removed  or  mitigated, 
the  operations  of  the  company  cannot 
be  expected  to  show  such  good  results 
as  they  have  often  shown  in  the  past. 
Work  is  now  being  carried  on  under 
normal  conditions,  and  the  efficiency  of 
labor  has  increased. 

In  view  of  what  is  stated  above,  it  is 
suggested  in  some  quarters  that  the 
directors  may  possibly  have  determined 
upon  the  declaration  of  a  dividend  in 
consequence  of  its  claim  for  £1,500,000 
against  the  British  Government  in  re- 
spect of  cuprous  pyrites  supplied  for 
making  munitions  during  the  war.  De- 
spite competition,  the  Rio  Tinto  is 
worked  on  such  a  scale  that  its  opera- 
tions are  generally  profitable. 

The  directors  of  the  Kirkland  Lake 
Proprietary  cannot  be  said  to  have  made 
a  good  case  in  regard  to  the  proposal 
they  have  laid*  before  the  shareholders 
for  the  disposal  of  the  company's  in- 
terests to  an  important  American  min- 
ing group  having  large  holdings  in 
northern  Ontario.  It  is  pointed  out  by 
the  critics  that  the  circular  really  kills 
itself,  for  while  the  suggestion  for  sale 
is  put  forward,  it  is  also  remarked  that 
developments  have  disclosed  important 
orebodies,  which,  with  others  it  is  hoped 
to  locate,  may  assure  continuous  and 
satisfactory  dividends.  The  question, 
therefore,  is  why  shareholders  should  be 
asked  to  hand  over  such  a  promising 
property  to  American  interests. 

I  understand  that  an  important  deal 
is  in  contemplation  between  the  Con- 
solidated Mines  Selection  Co.  and  the 
Anglo-American  Corporation  of  South 
Africa.  Details  are  not  available,  and 
the  officials  of  the  company  are  reticent. 
Nothing  will  be  known  until  next  Thurs- 
day, but  I  think  my  forecast  will  prove 
fairly  correct.  The  C.  M.  S.  will  sell  its 
South  African  interests  —  Brakpan 
Mines,  Springs  Mines,  West  Springs, 
and  Daggafontein  Mines — to  the  Anglo- 
American     for    a     certain    number    of 


shares  and  a  certain  amount  of  cash. 
There  will  be  no  issue  of  shares  to- 
shareholders  of  either  company.  Last 
year  the  C.M.S.  paid  no  dividend.  If  it 
has  had  the  same  good  fortune  as  other 
South  African  finance  companies — and 
there  is  little  doubt  on  the  matter — a 
dividend  will  be  paid  next  year  on  ac- 
count of  the  current  year.  The  reason 
for  the  deal  is  not  even  hinted  at,  but 
it  may  be  that  as  the  Anglo-American 
Corporation  is  a  South  African  com- 
pany and  is  already  interested  in  the 
mines  mentioned,  the  control  can  better 
be  carried  locally. 

Johannesburg  Letter 

Greatest  Rush  in  History  on  Opening  of 

New  Diamond  Diggings 

By  John  Watson 

Johannesburg,  Sept.  19— On  Sept.  15, 
1,636  morgen  of  the  farm  Kaalplaats 
were  proclaimed  as  alluvial  diamond 
diggings.  One  Cape  morgen  equals  2.12 
acres,  and  these  diggings  abut  on  the 
Vaal  River,  near  Lindegue's  Drift,  a 
few  hundred  yards  above  the  Rand 
Water  Board's  huge  barrage,  which  is 
built  across  the  river.  C.  M.  Jack,  min- 
ing commissioner  for  the  Western 
Transvaal,  read  the  proclamation,  after 
having  flagged  off  a  line  700  yd.  long; 
but  the  line  of  peggers  extended  to  three 
times  that  length.  The  signal  was 
given  by  dropping  a  flag  at  11  a.m.; 
the  peggers  rushed  off  as  one  man. 

The  reading  of  the  proclamation  had 
started  at  10:40  a.  m.  This  is  said  to 
be  the  biggest  rush,  so  far,  in  the 
Transvaal.  About  1,800  licenses  had 
been  issued  and  seventeen  policemen 
were  present  to  keep  order.  Among  the 
"runners"  were  several  well-known 
athletes,  including  K.  K.  MacArthur,  of 
marathon  sports  fame. 

The  value  of  the  finds,  up  to  date  of 
proclamation,  was  said  to  total  £13,600, 
the  weight  in  carats  being  1,450.  This 
gives  an  average  value  of  over  £9  per 
carat.  In  the  owner's  reserve,  Theodore 
Schmidt  had  found  a  45J  carat  Cape 
yellow  stone,  for  which  he  refused  a 
price  of  £15  per  carat.  However,  of 
the  800  diggers  working  last  month, 
760  drew  blanks.  Among  the  large 
number  of  diggers  working  on  the 
owner's  reserve,  the  average  finds  per 
week  have  recently  been  worth  £1,700 
and  the  diggers'  expenditure  has 
amouted  to  £2.150. 

General  Smuts,  the  Premier,  accom- 
panied by  Sir  George  Buchanan,  Lon- 
don harbor  export;  Sir  William  Hoy  of 
the  South  African  Railways,  and  party, 
last  week  examined  Sordwana  Bay,  on 
the  Zululand  coast,  paying  a  visit, 
later,  to  Kosi  Bay.  It  is  said  on  good 
authority  that  Sir  George  Buchanan 
considers  Sordwana  to  be  eminently, 
suited  for  the  formation  of  a  new  har- 
bor. It  is  situated  at  the  mouth  of  a 
river,  has  a  bay,  a  natural  breakwater, 
and  a  bluff  and  there  is  an  inexhaustible 
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supply  of  fresh  water  in  a  lake  close  by. 
Later  reports  indicate  that  the  Premier 
and  party  were  even  more  favorably 
impressed  by  Kosi  Bay  and  Lake. 

The  proposed  Vaal  River  control  for 
supplying  water  to  the  Rand  was  de- 
scribed by  W.  Ingham,  the  chief  engi- 
neer of  the  Rand  Water  Board,  on  Sept. 
13  to  the  members  of  the  South  African 
Association  of  Engineers.  The  lecture 
was  illustrated  by  lantern  slides.  The 
depth  of  water  held  up  at  the  barrage  is 
25  ft.,  and  this  will  back  up  the  Vaal 
River  for  a  distance  of  nearly  forty 
miles.  It  has  been  calculated  that  the 
operation  will  give  20,000,000  gal.  per 
day  of  water  to  the  Rand.  The  barrage 
consists  of  a  series  of  large  sluice  gates 
made  of  mild  steel.  Each  gate  weighs 
about  twenty-six  tons  and  has  a  coun- 
terweight of  about  sixty  tons.  The 
total  cost  of  the  development  will  be 
£525,000.  It  is  expected  to  be  complete 
by  April  next. 

BRITISH  COLUMBIA 

Consolidated  M.  &   S.  Co.   Is   Shipping 

Surplus  Lead   Bullion  to  Bunker 

Hill  Smelter  in  Idaho 

Smithers — J.  F.  Duthie,  of  Seattle, 
states  that  mining  equipment,  including 
a  compressor  and  air  drills,  will  be 
shipped  to  facilitate  further  develop- 
ment on  the  Aldrich,  Henderson,  and 
White  Swan  groups  of  silver-lead 
claims,  Hudson  Bay  Mountain.  He  says 
further,  that  surveyors  are  now  work- 
ing on  the  mountain  preparatory  to  the 
erection  of  an  aerial  tramway  from  the 
mine  to  the  Smithers  railway  depot. 
One  hundred  tons  of  silver-lead  ore  is 
ready  for  shipment. 

Stewart— Wier  Brothers  &  Co.,  of 
New  York,  are  reported  to  have  under- 
taken the  financing  of  work  necessary 
in  the  development  of  the  Daly-Alaska 
group. 

A  strike  of  high-grade  ore  is  reported 
as  having  been  made  on  the  Alaska- 
Premier,  samples  of  the  ore  giving  re- 
turns of  4.48  oz.  of  gold  and  26.9  oz.  of 
silver. 

A  prospect  shaft  is  being  sunk  on  the 
Big  Missouri.  It  now  is  down  about  60 
ft.  in  good  ore.  The  intention  is  to 
-ink  for  another  25  or  50  ft. 

The  Silver  Bell  group  of  eight  claims 
has  been  bonded  to  K.  J.  Riebe  and 
associates,  of  Seattle.  This  property 
is  situated  on  the  east  side  of  tl 

land   Canal   at  an   elevation   of  3,1 

8,600  ft.     There  an  rong  and 

distinct  leads,  all  of  which  have  been 
develop-  •xtent.      Th( 

gold    and    silver. 

Trail     The     Consolidated     Mining     & 
Smeltings    Co.'s    plant    is    operating    at 
capacity.     The  lead   refinery  h  i 
unable    to    treat    the    product    of    the 

torn  ^f  lead 
is    being   Bhipped    to    the    Bnnki  i    Hill 
Smelter  at   Kellogg,  Idaho,  for  refining. 
About  8,000  en  shipped, 

Sandra  The  number  of  men  em 
ployed    in   the   Bbcan   diatrid    has   in- 

frum  appropriately  60  la 
to  about  400  now  ,,n  the  payr 
the  district. 


ONTARIO 

High-grade     Ore     in     Keeley     Mine — 

Porcupine-Davidson   Will 

Spend  £100.000 

Cobalt — A  new  high-grade  oreshoot, 
stated  to  be  one  of  the  richest  yet 
found  in  this  vicinity,  has  been  onened 
on  the  Woods  vein  at  the  7th  level,  of 
the  Keeley  property.  The  vein  meas- 
ures a  foot  wide  in  places.  September 
production  was  83,000  oz. 

McKinley's  September  production 
was  52,000  oz.  Some  high  grade  is 
being  mined  from  the  recent  discovery. 
The  vein  is  wide  but  patchy. 

The  O'Brien  has  concluded  a  deal  for 
the  purchase  of  the  Bailey  mill.  The 
sale  was  made  through  the  court  for 
the  benefit  of  the  Bailey  bondholders, 
and  the  price  is  understood  to  be  about 
$75,000.  The  O'Brien  mill  was  burned 
a  couple  of  months  ago. 

During  September  the  Nipissing 
mined  ore  of  an  estimated  net  value  of 
$194,240,  and  shipped  bullion  and 
residues  of  an  estimated  net  value  of 
$235,000.  The  low-grade  mill  treated 
6,834  tons  and  the  high-grade  plant 
201  tons. 

Kirkland  Lake — The  Kirkland  mines 
are  obtaining  sufficient  power  for 
pumping  purposes  but  not  enough  for 
mining.  The  power  company  has 
decided  to  make  a  permanent  work  of 
replacing  the  burned  sections  of  the 
transmission  lines,  which  will  take  a 
longer  time  than  was  originally 
estimated  for  a  temporary  job.  It 
is  probable  that  power  will  not  be 
turned  on  until  the  first  of  November. 

Thirty-four  feet  of  drifting  on  the 
new  vein  of  the  Tough  Oakes,  recently 
found  on  the  4th  level,  gives  an  aver- 
age assay  of  $44  across  60  in.,  accord- 
ing to  an  official  announcement. 

The  recent  offering  of  250,000  shares 
of  Continental  Mines,  Ltd.,  at  $5  per 
share,  is  said  to  have  been  oversub- 
scribed. 

Porcupine — A  discovery  of  extremely 
rich  ore  is  reported  from  the  7th  level 
of  the  Dome.  September  production 
was  $423,000,  and  October  production 
is  being  maintained  at  about  this  level. 

Hollinger  has  declared  the  regular 
foui -weekly  dividend  of  1  per  cent, 
payable  Nov.  4.  At  the  800  level  the 
company  has  entered  into  Schumacher 
ground,  which  the  Hollinger  recently 
purchased. 

\  I    8    re<  cut    meeting   of    i  he    Pol  cu 

pine  Da>  idaon,    held    in     London,    the 

tnnounced    thai    the   sinking 

of  the  propoaed  1,000-ft.  shaft  and  the 

building    of    a    600  ton    mill    would    be 

Completed     in    eighteen    months,    at    an 
estimated  expenditure  of  8100,000.    An 
n  entered  into  where- 
by the  moni      I     loaned  f,u   two  yean 

I    Cent    interest,    and    there    la   a 

definite     arrangement      between      the 

Vendor        company        and         Mitchelson- 

■    Ltd.,    v  hereby    English    and 
Canadian  interests  in  the  mines  become 

oqual.       Well  known       engineers       have 

que  Honed    tl  of   published 

statements  of  the  ore  reserves, 


MEXICO 

Durango 

State  Government  Takes  Friendly  Atti- 
tude Toward   Mining   Enterprise 

By  Alberto   Terrones 

Mining  in  the  State  of  Durango  has 
been  greatly  handicapped  by  local  finan- 
cial depression.  Although  a  large  area 
has  been  denounced,  the  investment  of 
capital  has  been  practically  nil  during 
the  last  year.  It  is  expected  that  in 
the  event  of  recognition  of  the  Obregon 
administration  by  the  United  States 
Government,  the  situation  would  greatly 
improve.  The  state  government  has 
granted  every  reasonable  facility  to 
people  willing  to  undertake  mining,  and 
the  same  policy  will  be  followed  here- 
after. As  regards  the  2  per  cent  state 
tax  on  ore  extraction,  the  government 
has  not  taken  fiscal  measures  that  will 
interfere  with  mining  operations.  The 
government  has  also  taken  pains  to 
overcome  the  difficulties  encountered  by 
the  Cia.  de  Dinamita  y  Explosivos,  so 
that  the  production  of  dynamite  may 
not  be  suspended.  Twenty-eight  mills 
have  been  reported  to  officials  in  the 
State  of  Durango,  with  a  value  of 
2,020,000  pesos. 

L.  V.  Elder  and  Geo.  D.  Wolfe  re- 
cently have  examined  the  camp  of 
Guacamaya,  in  southern  Durango.  This 
camp  is  two  days'  ride  south  of  the 
city  of  Durango;  the  road  can  easily 
be  adapted  for  automobiles  and  trucks 
at  small  expense.  The  camp  is  sup- 
posed to  contain  much  low-grade  ore, 
with  facilities  for  mill  and  hydro-elec- 
tric installations. 

J.  B.  Devlin,  from  St.  Louis,  Mo., 
representing  La  Cruz-Providencia  Min- 
ing Co.,  is  making  arrangements  pre- 
paratory to  starting  operations.  The 
company  controls  and  owns  the  follow- 
ing mines,  situated  in  the  Pueblo  Nuevo 
district:  La  Providencia,  La  Cruz, 
Ampliation  de  la  Cruz,  Huinacaxtle,  La 
Cubierta,  Bello  Encanto,  El  Salvador, 
Sindicato  de  San  Luis,  San  Patricio,  and 
Anexas  a  San  Patricio.  Devlin  is 
optimistic  about  the  future. 

The  Cia,  Minera  de  Penoles,  S.  A., 
has  started  work  preparatory  to  de- 
veloping its  Guanacevi  mines.  The 
shafts  are  being  retimbexed  in  the 
Santa  Cruz  properties,  and  the  same 
will  lie  done  in  the  Ariancua  group.  M. 
W.  Hayward  and  E.  F.  Salisbury,  of  the 
exploration  department  of  the  Company, 

have   recently    visited   Guanacevi.     De 

tails  of  operation   will  depend   on   their 
reports. 


Mexico  City.— The  mints  have  re 
ceived    instructions  to  cease   the  coinage 

of  silver  Men  Hants  are  complaining 
thai   tiie  country  is  being   flooded  with 

silver,  while  the  gold  coin  is  hoarded. 
For  the  present  only  gold  coins  of 
larger  denominations  and  copper  coins 
for  small  change  will  be  minted. 

BermOBillo — A.  L.  Lewis,  of  this  city, 
has  applied  to  the  mining  agency  for 
titles  to  the  Catalina,  a  group  of  four 
silver-lead  claims  about  one  mile  south 
of  El   Ri 
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YUKON  TERRITORY 

Lower  Grade  Ore  Is  Accumulating 
at  Mayo 

Mayo  —  The  Keno  Hill  property 
shipped  3,100  tons  of  high-grade  ore  to 
the  Selby  smelter  at  San  Francisco 
during  the  summer.  The  experiment  of 
transporting  ore  from  the  mine  to  river 
boats  by  tractor  trucks,  which  carry 
from  25  to  30  tons  a  load,  is  proving 
satisfaetorv.  Imoortant  strikes  are  re- 
ported from  the  Beaver  country,  about 
50  miles  from  here.  Not  much  was 
known  about  them  yet,  but  there  were 
indications  that  the  whole  district  is 
richly  mineralized,  and  several  outfits 
had  been  taken  in  to  continue  work  all 
winter.  Next  summer  both  the  Keno 
Hill  and  Alaska  Treadwell  Co.  will  in- 
stall reduction  plants  for  the  treatment 
of  low-grade  ore.  At  present  only  ore 
running  from  $100  a  ton  up  can  be 
shipped,  and  great  dumps  of  the  lower 
grade  have  been  accumulating.  Many 
of  the  placer  companies,  which  have  not 
been  operating  since  early  in  the  war, 
are  planning  to  resume  work  next  year. 

BURMA 

Burma   Mines   Produced  360,768  Oz.  of 
Silver  in  September 

Namtu — The  Burma  Mines  during  the 
month  of  September  milled  17,750  tons 
of  ore  in  the  concentrator,  producing- 
9,145  tons  of  lead  concentrate,  and 
11,246  tons  of  lead-bearing  material  was 
smelted  in  the  blast  furnaces,  producing 
4,004  tons  of  hard  lead.  The  refinery- 
products  were:  refined  lead,  3,464  tons; 
refined  silver,  360,768  oz. 

ARIZONA 

Bisbee — The  Copper  Queen  branch  of 
the  Phelps  Dodge  Corporation  has  en- 
countered a  flow  of  1,100  gal.  of  water 
per  minute  in  the  Calumet  &  Cochise 
shaft.  This  is  adequate  to  assure  all 
the  water  necessary  for  the  operation 
of  the  new  Copper  Queen  concentrator. 
When  it  was  decided  to  undertake  the 
development  of  Sacramento  hill,  and  the 
construction  of  a  concentrator  to  handle 
the  low  grade  ores,  it  was  realized  that 
a  much  larger  supply  of  water  than 
had  previously  been  developed  would  be 
necessary.  The  Calumet  &  Cochise 
property  was  purchased,  and  work  be- 
gun on  the  700  level,  the  shaft  being 
sunk  to  1,834  ft.  Drifting  was  then  be- 
gun from  the  1,800  level  in  a  south- 
easterly direction,  and  at  a  point  ap- 
pi-oximately  500  ft.  from  the  shaft 
water  was  encountered,  but  the  volume 
was  not  sufficient  to  meet  the  needs  of 
the  concentrator.  Further  drifting  was 
done  in  the  same  direction,  and  at  a 
point  approximately  1,000  ft.  from  the 
shaft  on  the  Black  Gap  fault.  After  900 
ft.  of  drifting  on  the  fault  a  big 
volume  of  water  was  encountered,  which 
assui-ed  a  supply  sufficient  to  meet  all 
needs. 

The  Calumet  &  Arizona  Mining  Co.  is 
expected  to  increase  its  production  for 
October  as  compared  with  that  of  Sep- 
tember. The  increase  of  wages  has 
been  effective  in  bringing  new  men  to 
the  district. 


Dragoon — E.  C.  Fulghum,  B.  E.  Gil- 
bert, and  A.  A.  Seabright  are  examin- 
ing the  Golden  Rule  mine,  a  lead-silver 
producer,  with  the  object  of  putting  it 
into   immediate   operation. 

The  Texas-Arizona  mine,  owned  by 
Sidney  Webb,  of  Mineral  Wells,  Tex., 
is  being  operated  by  E.  E.  Gilbert  and 
Alex  Mills  under  a  lease.  Miller  & 
Son,  who  are  operating  the  Keystone 
mine,  are  building  a  substantial  adobe 
store  building  and  a  bunk  house.  The 
machinery  for  the  new  mill  is  on  the 
ground  and  will  be  installed  by  J.  R. 
Hubbard. 

CALIFORNIA 

U.  S.  Smelting  &  Refining  Co.  Patents 
Claims — Gold   Near   Mariposa 

Randsburg— About  $14,000,000  worth 
of  ore  has  been  blocked  out  and  de- 
veloped in  the  California  Rand  mine  at 
Randsburg  since  its  discovery  late  in 
1919,  according  to  the  annual  report  to 
stockholders,  recently  issued.  Much  of 
this  has  been  shipped,  but  in  addition 
to  the  shipments  ore  worth  $7,728,000 
is  blocked  out  to  a  vertical  depth  of 
only  513  ft.  From  the  returns  from 
this  development  the  company  has  paid 
$1,964,800  in  dividends,  and  on  Oct.  4 
had  a  cash  balance  of  $383,127. 

Adjoining  the  California  Rand  prop- 
erty on  the  east  is  the  Coyote  claim  of 
the  Randsburg  Silver  Mining  Co., 
which  has  sunk  a  shaft  700  ft.  and 
opened  up  and  drifted  on  the  same  vein 
as  the  California  Rand  mine,  blocking 
out  ore  to  an  estimated  reserve  of 
$1,000,000.  No  ore  has  been  shipped 
from  this  property,  on  account  of 
threatened  apex  litigation  with  the 
California  Rand  Silver  Co. 

Kennett — The  U.  S.  Smelting,  Refin- 
ing &  Mining  Co.,  owner  of  the  Mam- 
moth and  other  copper  mines  in  the 
Kennett  district,  has  obtained  a  patent 
for  the  Spread  Eagle  group  and  other 
mining  claims  in  the  Flat  Creek  mining 
district.  These  comprise  the  McKin- 
ley,  Evening  Star,  Backbone,  Storm 
King,  Link,  Red  Queen.  Wedge,  Spread 
Eagle,  Ridge,  Tom  Boy,  Canon,  Grey- 
Eagle,  Connecting  Link,  Extension, 
Jumbo,  Copper  King,  Copper  Queen, 
Great  View,  Good  Hope,  Summit, 
American  Girl,  Merrimac,  and  North 
Pole. 

Visalia — A  discovery  of  gold  seven 
miles  from  Mariposa  is  reported  by  a 
Visalia  rancher.  Four  partners  in  the 
enterprise  have  located  ten  claims,  ex- 
tending for  a  distance  of  15,000  ft.  The 
vein  is  said  to  be  a  part  of  the  famous 
Mother  Lode,  at  a  point  where  mining 
operations  ceased  some  years  ago. 

Grass  Valley — The  Empire  and  North 
Star  mines  are  employing  about  1,000 
men  and  are  operating  at  full  capacity. 

Jackson — Forty  feet  of  the  Argonaut 
shaft  has  been  retimbered.  The  objec- 
tive is  the  2,570  level.  The  bulkhead 
on  the  2,500  level  has  been  removed, 
and  water  has  been  poured  down  the 
shaft  for  several  days  in  an  effort  to 
extinguish  the  fire.  The  Kentucky  mine 
is  operating  forty  stamps. 


IDAHO 

Labor  Situation  Improves  in  the  Coeur 
d'Alenes 

\\  allace — The  advance  in  wages  at 
all  the  mines  of  the  Coeur  d'Alene  dis- 
trict, Idaho,  which  went  into  effect  on 
Oct.  1,  has  had  the  effect  of  greatly 
relieving  the  labor  shortage,  particu- 
larly of  miners.  Men  are  coming  in 
every  day,  and  from  present  indica- 
tions the  supply  will  be  equal  to  the 
demand  by  the  middle  of  November. 
The  approach  of  cold  weather  is  also  a 
contributing  factor  toward  bringing 
about  this  result,  for  men  are  naturally 
more  disposed  to  seek  work  under- 
ground in  winter  than  in  summer. 
Miners  receive  $5  per  day  and  shovelers 
$4.50. 

Kellogg — The  new  power  house  of  the 
Bunker  Hill  &  Sullivan  company  is 
of  brick,  125  x  30  ft.  It  was  built 
entirely  by  local  workmen,  the  only  con- 
tract being  with  Holley-Mason  Hard- 
ware Co.,  of  Spokane,  which  supplied 
the  roof.  Power  is  obtained  from  the 
Washington  Water  Power  Co.,  60,000  v. 
being  received  at  the  substation,  where 
it  is  stepped  down  to  2,300  v.  and 
sent  on  three  wires  to  the  power 
house  for  distribution  to  the  motors. 
There  are  now  in  use  350  electric 
motors. 

To  be  prepared  in  case  of  failure 
to  receive  power  at  the  substation,  the 
building  is  equipped  with  two  gener- 
ators driven  by  steam  turbines  capable 
of  developing  2,000  hp.,  steam  being 
supplied  by  six  Heine  water-tube  boilers 
of  300  hp.  each.  This  equipment  cost 
$180,000.  Here  also  are  two  motor 
generators  used  to  supply  current  for 
the  mine  trolley  system.  Overhead  is 
a  crane  which  can  convey  50,000  lb. 
The  basement  contains  all  auxiliaries 
for  steam  turbines.  Altogether  it  is 
a  splendid  plant — clean,  spacious,  and 
one  of  the  finest  in  the  West. 

Clarks  Fork — The  Auxer  Gold  Mining 
Co.  has  resumed  operations  after  dam- 
ages to  the  mining  machinery  by  forest 
fires  a  few  weeks  ago.  The  mine  is  on  a 
fork  of  Lightning  Creek  6  miles  from 
here.  Development  will  be  confined  to  a 
crosscut  tunnel  which  will  cut  the  three 
veins  of  the  property  at  depth.  Engi- 
neers' estimates  indicate  an  average 
value  of  $18  per  ton  in  strong  consis- 
tent shear  zones  averaging  10  ft.  in 
width. 

Hope — The  Hope  Mining  &  Milling 
Co.  has  been  reorganized  as  the  Morn- 
ing Star  Mines.  Under  the  reorganiza- 
tion plan  three  shares  in  the  old 
company  are  to  be  substituted  for  one 
share  in  the  new.  Assessments  will  be 
levied  to  provide  funds  necessary  for 
further  development. 

Bonners  Ferry — Construction  of  the 
150-ton  cyanide  mill  on  the  Cyanide 
Gold  Mining  Co.'s  property  is  progress- 
ing; the  mill  structure  is  practically 
completed.  The  equipment  will  be 
largely  fine-grinding  machinery,  the 
ore  being  ground  in  solution  to  200 
mesh. 
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WASHINGTON 

George  Wingfield  and  Associates 
Reopen  Boundary  Red  Moun- 
tain Property 
Bellingham— George  Wingfield,  of  the 
Goldfield  Consolidated  Mines  Co.,  and 
Joseph  Pheby,  of  San  Francisco,  control 
the  Boundary  Red  Mountain  mine,  situ- 
ated in  the  Mount  Baker  district.  De- 
velopment during  the  war  was  discon- 
tinued on  account  of  high  costs.  The 
mine  is  equipped  with  a  mill  of  60  tons' 
daily  capacity,  operated  by  water  power 
developed  on  Silesia  creek  about  li 
miles  from  the  mill.  The  mine  is  de- 
veloped by  two  crosscut  tunnels  to  the 
vein,  the  lower  tunnel  encountering  the 
lode  at  500  ft.  depth,  with  drifting  on 
both  levels  aggregating  3,000  ft.  The 
vein  is  3  ft.  in  width,  and  is  said  to 
return  assays  of  1.13  oz.  gold.  In  1917 
10,000  tons  was  mined,  yielding  a  gross 
value  of  $148,600. 

Valley — The  Admiral  Mining  Co.  has 
started  development  operations  at  its 
property  near  here  with  a  small  force. 
The  lower  crosscut  tunnel  will  be  ex- 
tended to  a  point  below  the  ore  devel- 
oped in  the  upper  workings. 

Chewelah — The  Double  Eagle  mine 
has  recently  let  a  contract  to  extend 
the  1.200-ft.  crosscut  to  the  vein,  which 
will  greatly  facilitate  the  extraction  of 
ore  above  the  level. 

Boundary — Owners  of  the  Melrose 
mine,  on  Bush  Creek,  3J  miles  north 
of  here,  made  a  shipment  some  time 
ago,  and  the  returns  were  so  gratifying 
that  a  three-drill  steam  compressor  has 
been  installed.  Regular  shipments  will 
be  made  of  ore  running  high  in  silver, 
according  to  P.  H.  Graham. 

NEVADA 

Tonopah  Divide  Produced  1,600  Tons 
of  $30  Ore  in  September 

Royston — The  shipment  recently  made 
by  the  Canadian  Leasing  Co.,  present 
owners  of  the  original  Betts  lease, 
amounted  to  26  tons,  of  an  average 
value  of  $197  per  ton,  and  a  gross 
value  of  $5,122. 

Divide— Production  of  the  Tonopah 
Divide  mine  for  September  was  1,603 
tons,  averaging  in  value  $29.79  per  ton, 
and  having  a  gross  value  of  $47,745. 
This  is  much  lower  in  value  than  the 
prodoction  for  August,  when  tie-  output 
was  $71,917  from  1,646  tons.  It  has 
been  officially  stated  that  shipments 
will  be  kept  at  about  $25  per  ton.  The 
mine  is  in  splendid  condition,  and  there 
js    i;,iio   ■  m  broken   in   the 

stopes.  The  crosscut  on  the  1,400  level 
■HO  ft.  from  the  shaft,  but  no  vein 
has  been  encountered. 

I'jochc — The  Godbt  interests  remain 
in  control  of  the  Prim  ■ 
Mining  Co.  as  a  result  of  the  election  of 
heM  at  the  recent  annual  meet- 
ing. Machinery  has  been  ordered  to 
hasten  unwatering  and  the  develop- 
ment of  the  property  at  depth.  Four 
important  objectives  will  be  sought:  the 
found  to  the  BMl  of  the  shaft, 
fissures  number  one  and  two,  the  faulted 


sections  of  the  upper  bedded  deposits 
to  the  west  of  the  shaft,  and  the  No. 
5  or  new  fissure  discovered  just  be- 
fore the  water  drove  the  miners  from 
the  headings. 

Leasing  has  increased  in  the  Pioche 
district.  Among  the  properties  recently 
leased  is  the  Mendha  mine,  in  the  High- 
land district,  from  which  steady  ship- 
ments have  been  going  forward  for  the 
past  two  years.  The  ore  carries  $8  in 
gold,  8  oz.  in  silver,  and  10  per  cent 
lead.  The  Bristol  mines  continues  to 
send  out  a  large  tonnage,  the  ore  re- 
cently handled  being  a  higher-grade 
product. 

Shipments  from  the  Pioche  district 
included  the  usual  tonnage  of  tailings 
from  Bullionville  and  Dry  Valley,  ore 
from  the  Bristol  Silver  mine,  a  small  lot 
of  ore  from  the  Geer  mine,  at  Irish 
Mountain,  and  a  car  from  the  Lyndon 
mine,  at  Comet. 

NEW  MEXICO 


Chino  Copper  Increases  Output — Anita 
Company  Cuts  Copper  Vein 

Hurley  —  Production  at  the  Chino 
Copper  Co.  mill  has  increased  to  about 
350  tons  of  concentrate  daily.  This  is 
shipped  to  the  El  Paso  smelter  under 
contract. 

Lordsburg — The  Calumet  &  Arizona 
Mining  Co.  has  purchased  the  Old  Town 
claim,  adjoining  the  85  mine  property, 
from  the  Johnnie  Brown  estate. 

Smelter  returns  on  the  last  shipments 
of  Bonney  mine  ores  to  the  Copper 
Queen  smelter  at  Douglas,  Ariz.,  ran 
0.46  oz.  gold,  6.08  oz.  silver,  and  5.27 
per  cent  copper.  This  vein  in  No.  1 
shaft   is  3i  ft.  wide. 

The  Anita  Copper  Co.  has  cut  the  big 
vein  in  the  300  level  from  the  old 
shaft  on  the  west  side  of  the  property. 
This  level  is  700  ft.  long  and  shows 
a  vein,  where  struck,  about  6  ft.  wide. 
A  drift  will  be  run  on  the  vein  and 
raises  made  at  No.  1  and  No.  3  shafts. 
A  carload  of  concentrates  carrying  lead, 
silver,  and  copper  was  shipped  to  the 
El  Paso  smelter  last  week. 

Mogollon — La  Corona  de  Oro  Mining 
Co.  has  been  organized  under  Arizona 
laws,  to  take  over  the  Gold  Crown  Xo. 
1  and  No.  2  claims  from  E.  G.  Foreman, 
of  Cripple  Creek,  Colo.,  and  associates. 
L.  G.  Gould,  of  El  Paso,  is  president 
of  the  company.  A  tunnel  now  in  150 
ft.  will  be  driven  to  cut  the  vein,  giving 
about  400  ft.  of  backs.  The  vein,  as 
exposed  in  a  shaft  from  the  top  of  the 
mountain,  is  from  a  few  inches  to  3 
ft.  in  width,  with  values  said  to  run 
up  to  $30  gold  per  ton,  the  ore  being 
■    free    milling   quartz.      A    Gibson    mill 

will  b< ted  on  T.ittle   Dry  Crick. 

Santa  I  •■    The  Gypsum  prodt 
of  Alomogordo,  has  filed   incor] 

n  ■     i  apital    stock   is   given   as 
b    $15,000    paid     in.      The 
hjcorpoi  I    I  I    Barrett,  Alomo- 

gordo;  I  Long  Beach,  Calif., 

and  .1.   W.   Feta.     It  is   this  company's 
intention    to   work   the   gypsum   deposits 
of      Momogordo     known     as     the 
"win4 


UTAH 

Iron    Blossom    Pays    Dividend  —  Lam- 
bourne  Properties  Are  Listed  on 
Salt    Lake   Exchange 

Salt   Lake  City— The  Columbia  Steel 
Corporation,    according    to    one    of    its 
officials,    has    secured    title    (with    the 
the  exception  of  railroad  rights  across 
the  ground)  to  600  acres  of  land  lying 
north  of  the  town  of  Springville,  near 
Utah    Lake.     The   tract   is   crossed   by 
four  railroad  lines — the  Orem  Electric, 
Denver    &    Rio    Grande    Western,    Los 
Angeles   &   Salt   Lake,  and   Utah  Rail- 
road.    The  Columbia  Steel  Corporation, 
as    has    already    been    stated    in    these 
columns,  is  seeking  to  exploit  iron  and 
coal      deposits      in      southern      Utah. 
California  and  Utah  men  are  interested. 
Eureka— Tintic     shipments     for     the 
week   ended   Oct.    14   amounted   to   157 
cars,  compared  with  160  the  week  pre- 
ceding.     Shippers    were:    Chief    Con- 
solidated, 37  cars;  Tintic  Standard.  33; 
Grand  Central,  22;  Dragon  Consolidated, 
12;    Iron    Blossom,    11;    Colorado,    11; 
Eagle    &    Blue    Bell,    9;    Victoria,    8; 
Swansea,    3;    Empire    Mine    3;    Cen- 
tennial-Eureka,     2;     Bullion     Beck,     1; 
Eureka  Hill,  1;  Joe  Bocoers,  1;  Tintic 
Drain    Tunnel,    1;    American    Star,    1; 
Gemini,  1.    There  were  also  shipped  by 
the     Chief     Consolidated,     12    cars     of 
limestone  and  17  cars  of  road  material. 
The    Iron    Blossom    pays    its    third 
quarterly  dividend  for  1922,  amounting 
to  $25,000,  at  the  rate  of  2£c.  a  share, 
on   Oct.  25.     This  brings   the   total  by 
the  company  to  $3,375,000.     Production 
has  kept  up,  in  spite  of  difficulties  from 
the  caving  in  of  old  stopes,  and  there 
is    said   to    be    a    good    surplus    in    the 
treasury.     More  ore  has   been   shipped 
lately  directly  to  the  smelters,  and  less 
to  the  Tintic  Milling  Co.,  an  indication 
that  the  grade  is  improving.     In  July 
,ind  August  production  was  at  the  rate 
of   60   cars    a   month,  whereas   during 
September    and    October    it    has    been 
averaging   45   cars. 


Park  City — The  stocks  of  two  Park 
City  corporations  —  the  Park  City 
Mining  and  Smelting,  and  the  Park 
Utah  Mining — have  been  listed  on  the 
Salt  1  ake  Stock  Exchange.  The  Park 
City  Mining  &  Smelting  Co.,  whose 
property  is  the  same  as  that  formerly 
owned  by  the  Judge  Mining  A  Smelt- 
ing Co.,  the  Daly  West  Mining  Co., 
and  the  West  Ontario  Mining  I 
capitalized  at  $7,600,000,  divided  into 
1,600,000  shares  of  non-as^ 
Stock,  of  which  876.000  have  been 
taraed.     There  are  8,000  stockholders; 

no    indebtedness,    .and    the   cash 
amounts    to    $300,000.      0,    W 
Lambourne     is     president     of    the    com- 
pany. 

The      Park  -  Utah  —  capitalized     at 
00  in  $1  sb  i  00  stock- 

holder, with  about  $1,000,000  shares 
tamed,  There  is  said  to  be  nearly 
$360,000  in  the  treasury.  Since  the 
beginning  of  shipments;  by  this  new 
producer,  there  has  been  shipped  791 
en  of  on  of  ■  market  value  of  more 
than  $lo  per  ton. 
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COLORADO 

Cresson  Pays  Dividend — Railroad  Shop 
Strike  Threatens  To  Stop  Mining 

Cripple  Creek  —  Accompanying  the 
cheeks  for  the  payment  of  the  third 
quarterly  dividend  of  10c.  per  share  by 
the  Cresson  Consolidated  Gold  Mining 
Co.  was  the  report  to  the  stockholders 
showing  a  net  profit  for  the  third 
quarter  of  approximately  $113,000. 
Equipment  is  now  being  installed  which 
will  make  possible  the  development  of 
not  less  than  1,000  ft.  below  the  pres- 
ent workings.  Deeper  work  is  war- 
ranted by  the  present  showing. 

Leadville — Improvements  are  being 
made  at  the  local  plant  of  the  American 
Smelting  &  Refining  Co.  R.  B.  Rath- 
bun,  of  Salt  Lake  City,  an  official  of 
the  company,  is  in  the  city  supervising 
the  installation  of  a  Cottrell  treater 
at  the  A.  V.  plant. 

Cortellini  &  Co.  are  installing  addi- 
tional equipment  on  the  Blaine  shaft 
to  handle  increasing  output  of  ore, 
which  is  being  shipped  to  the  Canon 
City  plant  of  the  Empire  Zinc  Co.  for 
treatment. 

Operators  of  the  Belgian  mine,  in 
Stray  Horse  Gulch,  on  Oct.  19  made 
the  first  shipment  from  the  mine  for 
twenty-five  years.  The  property  was 
recently  taken  over  by  local  men. 

Owing  to  car  shortage,  the  September 
production  of  coal  in  Colorado  decreased 
105,389  tons,  compared  with  the  previ- 
ous month,  and  was  22,000  tons  less 
than  for  the  corresponding  month  in 
1921.  Production  since  Jan.  1  was 
given  as  6,916,131  tons,  an  excess  of 
307,105  tons  over  the  same  period  last 
year. 

Ouray — It  is  reported  that  negotia- 
tions have  been  completed  for  the  tak- 
ing over  of  the  plant  of  the  Ouray 
Smelting  &  Refining  Co.  by  Boston 
interests  represented  by  Charles  E. 
Holton.  It  is  said  that  extensive  im- 
provements are  to  be  made  to  the  plant, 
which  will  operate  as  a  custom  smelter 
in  addition  to  treating  of  ores  from  the 
company's  mine  in  the  vicinity  of  Red 
Mountain. 

Durango — A  voluntary  advance  of 
25c.  a  day  in  wages  to  all  employees 
of  the  local  plant,  except  the  office  force, 
has  been  announced  by  the  American 
Smelting  &  Refining  Co.,  effective  Oct, 
1.  The  minimum  wage  is  now  $2.60  for 
an  eight-hour  day. 

Lack  of  motive  power  to  move  ore  on 
the  narrow-gage  lines  of  the  Denver 
&  Rio  Grande  road  is  resulting  in 
decreased  production,  and  unless  relief 
is  afforded  soon  some  of  the  mines  will 
be  forced  to  close  down.  Hundreds 
of  cars  of  ore  are  on  the  tracks  await- 
ing transportation  to  the  smelters,  but 
the  railroad  company  is  unable  to  move 
them  because  of  the  lack  of  engines. 
Strike  conditions  resulted  in  increased 
number  of  disabled  engines  and  a  lack 
of  machinists  for  repair  work  threatens 
an  almost  complete  tie-up  of  most  of  the 
mining  operations  in  several  of  the 
larger  districts. 


JOPLLN-MIAMI   DISTRICT 
Activity   Near  Crestline 

Joplin — O.  W.  Sparks  and  associates 
have  renewed  operations  at  their  prop- 
erty in  the  Crestline  (Kan.)  section. 
They  have  a  shaft  down  to  ore,  and  will 
unwater  and  develop.  The  location  is 
just  to  the  northeast  of  the  Interstate 
Zinc-Lead  Corporation's  new  property, 
where  a  double  compartment  shaft, 
large  enough  to  accommodate  skips,  is 
being  sunk. 

The  Bernard  Mining  Co.  has  com- 
pleted the  erection  of  a  150-ton  concen- 
trator on  the  Brooks  land,  about  five 
miles  northwest  of  Joplin.  The  com- 
pany has  200  acres  in  this  tract,  and 
recently  obtained  a  lease  on  an  addi- 
tional eighty-acre  tract  to  the  north, 
which  it  will  drill  out.  The  new  mill 
uses  oil  engines  for  power.  Vincent  B. 
Bernard,  of  Joplin,  is  manager. 

The  Underwriters'  Land  Co.  has 
taken  a  lease  on  the  Johnston  land, 
about  one  mile  southwest  of  Joplin,  and 
has  placed  a  drill  upon  it.  The  land 
has  produced  considerable  ore  in  the 
past,  but  mostly  at  a  shallow  level. 

The  Admiralty  Zinc  Co.  has  leased 
245  acres  of  land  about  one  mile  south 
of  its  holdings  near  Douthat,  Okla.,  and 
will  place  drills  at  work  immediately. 
M.  B.  Lawrence,  of  Joplin,  is  manager. 

MICHIGAN 

Reduction    of    Mine    Costs    Is    Vitally 
Necessary — Sundry  Measures  Taken 

Houghton — Special  attention  to  ways 
and  means  of  reducing  costs  was  never 
more  important  than  during  the  present 
period  of  labor  shortage.  Efficiency 
has  increased  and  improvements  in  min- 
ing, milling,  and  smelting  practice  are 
having  their  effect  in  relatively  larger 
output.  Many  more  men  could  be  used, 
particularly  by  mines  independent  of 
the  Calumet  &  Hecla  group,  but  in 
future  top  production  will  be  reached 
with  fewer  men  than  were  employed 
in  the  best  copper  years  in  the  past. 
It  is  doubted  by  mine  managers  whether 
mine  labor  ever  will  be  so  plentiful  as 
it  once  was,  if  present  restrictions  on 
immigration  remain  in  force.  The  mines 
depended  to  a  large  extent  on  immi- 
grants for  trammers  and  other  under- 
ground laborers,  and  this  source  has  been 
practically  shut  off.  Wages  now  paid 
compare  favorably  with  pre-war  sched- 
ules. More  liberal  bonuses  enable  a 
miner  or  trammer  to  earn  as  much  as 
before  the  war,  and  from  this  time 
on  it  is  believed  fewer  men  will  leave 
the  district. 

Particular  care  in  the  selection  of 
rock  to  be  mined  is  now  the  rule  in 
all  Lake  mines,  and  generally  there  has 
been  an  improvement  in  yield  per  ton 
of  rock  hoisted.  Centralized  power, 
hoisting,  shop  work,  and  office  work,  as 
well  as  a  more  extensive  use  of  elec- 
tric pumps  and  mechanical  loaders  and 
scrapers  in  stopes  and  levels,  have  all 
contributed  to  a  lowering  of  costs.  In 
the  conglomerate  department  of  Calu- 
met &  Hecla  the  construction  of  a 
haulage   level    at   a   depth   of  8,100   ft. 


will  solve  the  problem  of  deep  mining 
in  these  shafts.  It  will  permit  the  min- 
ing of  the  lode  at  depth,  and  eventually 
all  hoisting  will  be  done  in  one  shaft, 
permitting  the  abandonment  of  the 
entire  series  of  conglomerate  shafts, 
with  their  separate  hoisting  equipment. 
Regrinding  installations  in  the  vari- 
ous stamp  mills  of  the  district  have 
reduced  copper  losses  in  the  tailings  to 
an  absolute  minimum,  which,  for  amyg- 
daloid rock,  is  approximately  4J  lb. 
per  ton.  In  the  smelters,  automatic 
handling  devices  have  reduced  costs, 
and  in  the  Michigan  plant  the  pulver- 
izing of  coal  for  the  furnaces  has  re- 
duced fuel  bills  33J  per  cent. 

MINNESOTA 

Several  Companies  Have  Completed 
Shipments  for  the  Season 

Biwabik — The  Biwabik  mine,  operated 
by  the  Tod-Stambaugh  Co.,  has  com- 
pleted its  ore  program  for  this  season, 
with  a  total  shipment  of  300,000  tons. 
Stripping  operation  is  now  being  carried 
on  and  will  continue  during  the  winter. 

Kinney — The  Republic  Iron  &  Steel 
Co.  has  completed  its  ore  shipments  at 
the  Kinney  mine  for  1922.  This  prop- 
erty is  worked  by  open-pit  methods 
only,  and  forwarded  approximately 
300,000   tons   for  this   shipping   season. 

Hibbing — The  Utica  mine,  a  property 
of  the  Pickands-Mather  Co.,  has  prac- 
tically finished  its  underground  ship- 
ments for  this  year,  amounting  to  200,- 
000  tons.  This  property  is  one  of  the 
largest  underground  producers  on  the 
range,  and  the  present  plans'  call  for 
full  operations  this  winter. 

The  Mesaba-Cliffs  Iron  Mining  Co. 
has  announced  the  reopening  of  the 
underground  workings  at  the  Boeing 
mine.  The  property  has  been  closed 
since  April,  1921,  and  only  a  small 
initial  tonnage  had  been  mined  when 
the  underground  work  was  suspended. 
Ore  operations  will  start  on  completion 
of  work  incidental  to  the  reopening  of 
the  property,  which  should  take  place 
about  Nov.  15.  Both  stripping  and  ore 
operations  continue  in  the  open  pit. 

Chisholm — Ore  shipments  at  the  Dun- 
woody  mine,  operated  by  the  Orwell 
Iron  Co.,  are  still  going  forward,  with 
600,000  tons  as  the  goal  for  total  ship- 
ments of  this  season.  Preparations  are 
now  being  made  for  an  extensive  strip- 
ping operation  this  winter. 

Gilbert— The  shaft  at  the  Hobart 
mine,  a  property  of  the  Hanna  Ore 
Mining  Co.,  is  to  be  sunk  an  additional 
70  ft.  and  a  new  tram  level  is  to  be 
developed  for  the  mining  of  the  ore 
above  this  level.  The  Hobart  stockpile 
has  been  shipped,  and  it  is  anticipated 
that  the  property  will  be  worked  to 
full  capacity  during  the  winter  months. 

Nashwauk — To  meet  the  increased  de- 
mands on  its  pumping  capacity  due  to 
the  construction  of  a  new  unit  to  the 
Hawkins  mine  concentrator,  the  Wis- 
consin Steel  Co.  is  installing  a  centrif- 
ugal pump  with  a  capacity  of  3,000  gal. 
per  minute  as  an  addition  to  the  pres- 
ent station  at  O'Brien  Lake. 
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Daily  Prices  of  Metals 


Copper.  N.,Y., 

Tin 

Lead 

Zinc 

Oct. 

Electrolytic 

89  Per  Cent 

N.  Y. 

St.  L. 

St.  L. 

19 

13.50@13.625 

34.25 

34.875 

6.5C@6.60 

6.30 

6.S5 

20 

13.SC@13.625 

34  125 

j5  00 

6.5C@6.65 

6.325 

6.85 

21 

13.5l@13.62S 

34.125 

35  00 

6.5C@6.65 

6.35- 

6.85@6  90 

23 

13. 5L@13.62S 

34  375 

35  125 

6.50@6.60 

6.375 

6.95@6.975 

24 

13.5C@!3.625 

34.50 

35  375 

6.50(a6.60 

6.40 

6.975@7.025 

25 

13.50@13.625 

35.00 

35  875 

6.5C@6.60 

6.40 

7.00@7.05 

•These  prices  correspond  to  the  following  quotations  for  copper  delivered:  Oct  19th 
to   2:.th    inc.,    13. 75<&  13.875c. 

The  above  quotations  are  our  appraisal  of  the  average  of  the  major  markets  based 
generally  on  sales  as  made  and  reported  by  producers  and  agencies,  and  represent  to 
the  best  of  our  judgment  the  prevailing  values  of  the  metals  for  deliveries  constituting 
the  major  markets,  reduced  to  the  basis  of  New  York  cash,  except  where  St.  Louis 
Is  the  normal  basing  point,  or  as  otherwise  noted.  All  prices  are  in  cents  per  pound. 
Copper  is  commonly  sold  "delivered,"  which  means  that  the  seller  pays  the  freight  from 
the  refinery  to  the  buyer's  destination. 

Quotations  for  copper  are  for  ordinary  forms  of  wire  bars,  ingot  bars  and  cakes. 
For  ingots  an  extra  of  0.05c.  per  lb.  is  charged  and  there  are  other  extras  for  other 
shapes.     Cathodes  are  sold  at  a  discount  of  0.125c.  per  lb. 

Quotations  for  zinc  are  for  ordinary  Prime  Western  brands.  Tin  is  quoted  on  the 
basis  of  spot  American  tin,  99  per  cent  grade,  and  spot  Straits  tin.  Quotations  for  lead 
reflect  prices  obtained  for  common  lead,  and  do  not  include  grades  on  which  a  premium 
is  asked. 

The  quotations  are  arrived  at  by  a  committee  consisting  of  the  market  editors  of 
Engineering  and  Mining  Journal-Press  and  a  special  representative  of  the  Federal  bnreaas 
In   Washington  which  are  interested  in  the  mining  industries. 

London 


Copper 


Standard 

Electo-   , 

—  Spot           111" 

lytic. 

62 

62! 

70 

61i 

621 

70 

62 1 

631 

701 

■   63 

63| 

70} 

621 

63J 

70} 

Spot 

172}" 

171| 

173} 

174| 

176| 


173J 
172f 
174} 

174 
1771 


Spot 

3M 

Spot 

3M 

25 

24} 

351 

34} 

24! 

24f 

35! 

34} 

251 

24! 

351 

34! 

261 

25} 

36} 

34! 

26f 

251 

361 

35} 

The  above  table  gives  the  closing  quotations  on  the  London  Metal  Exchange.     All 
prices  In  pounds  sterling  per  ton  of  2.240  lb. 

Silver  and  Sterling  Exchange 


Sterling 

l.i"t..nge    New  York  New  York 
Oct.  I  "Checks"      Domestic       roreign 
Origin  Origin 


99} 
9V} 
OOJ 


67} 
66} 
66! 


33H 

33* 

33} 


Sterling 
Oct.    Exf?h:ingp 
"Checks" 


Now  York 

Domestic 

Origin 


Now  York 
Foreign  I 
Origin 


4.45} 

99} 

67f 

33fi 

4.44} 

9^} 

67} 

34fV 

4.43! 

99} 

67} 

34A 

19  4  47} 

20  j  4  4'} 

21  I  4.46} 

New  York  quotations  are  as  reported  by  Handy  &  Harman  and  are  In  centa  per 
troy  ounce  of  bar  silver,  999  fine.  London  quotations  are  In  pence  per  troy  ounce  of 
sterling  silver,  925  fine.  Sterling  quotations  represent  the  demand  market  In  the  fore- 
noon.    Cables  command  one-quarter  of  a  cent  premium. 


Metal  Markets 

N«    York,  Oct  ri,  1922 
The    metal    markets   have    been    gen- 
erally quiet  the  last  week.     Transporta- 
tion (lit!  iMe  pro- 
ducers and  consumers  alike,  and  it  may 
be  some  weeks  before  the  various  em- 
are   lifted.     The  undertone   In 
practically  all   of  the  metals   continues 
strong,  with  price  tendendei  upward. 
Copper 
The   market    is   quotably   unchanged 
from  the  pn                        Ineaday.    On 
i.v,    Friday,    and    Saturday    the 
delivered    price    became    more 
general,  and  at  least  three  or  four  pro- 
ducer!   were    willing    to    book    b 

>>p  that  basia      Monday  then'  « 


B  de-ire  to  sell  at  that  level,  and  today, 
although  business  has  been  done  at 
13.76c.  delivered,  several  of  those  who 
have  been  Belling  at  that  price  have 
now  withdrawn  from  the  market.  Prac- 
tically all  producers  have  been  willing 
to  sell  at  i::..r.  throughout  the  week, 
but  have  done  only  scattering  business 
at  that  level.  Some  of  those  who  were 
willing  to  sell  at  low  prices  have  done 
'  ICtory    business,    but     the    total 

ale-,  have  probably  nol  been  more  than 

half     the     average     weekly     business     of 

August  and  September.    Consumers  re- 
port  their   mill     operating  to  a 

capacity  as  the  labor  supply  and  trans 
■•]    condition!    will    allov 
t   copper   are  down   to  normal, 
dealei     alike  are  inclined 


to  be  bullish  over  the  market  prospects 
for  the  next  few  months. 

Foreign  sales  were  better  during  the 
last  week  than  for  several  weeks.  Prices 
were  not  quite  so  satisfactory,  how- 
ever, owing  to  competition  between  in- 
dependent producers  and  the  Copper 
Export  Association.  Despite  the  fall  in 
the  mark,  Germany  is  still  taking  some 
copper. 

Forward  deliveries  have  commanded 
the  same  prices  as  have  been  asked  for 
spot.  Some  business  has  been  placed 
for  the  first  quarter  of  1923,  but  it  is 
not  yet  large. 

Lead 

The  official  contract  price  of  the 
American  Smelting  &  Refining  Co.  con- 
tinues at  6.50c,  New  York. 

The  lead  market  in  New  York  has 
been  unusually  quiet  during  the  week, 
with  inquiries  lacking  as  well  as  orders. 
Producers  have  been  glad  of  the  respite, 
however,  as  it  is  giving  them  a  chance 
to  catch  up  somewhat  with  their  order 
books.  The  lull  in  demand  has  had  no 
depressing  influence  in  prices,  though 
there  is  somewhat  less  of  evidence  of 
paying  fancy  prices  for  spot  supplies. 
In  St.  Louis,  the  market  has  been  more 
active,  with  sales  of  fair  tonnages  al- 
most every  day,  at  gradually  advancing 
prices.  Corroding  lead  commands  the 
customary  differential  of  10c.  per 
100  lb. 

The  advance  in  the  London  market  is 
of  interest.  A  pronounced  shortage  of 
metal  for  spot  delivery  is  indicated  by 
the  unusual  premium.  However,  the 
forward  position  has  also  reached  the 
point  where  all  Mexican  lead  will 
probably  be  shipped  abroad.  Parity  to- 
day is  about  5.08c,  and  adding  to  this 
L'.lJc.  for  duty  into  this  country  would 
brini:  the  prices  to  7.20c,  which,  of 
course,  cannot  be  realized.  The  freight 
is  substantially  the  same  either  way. 
Zinc 

The  market  advanced  during  the  week, 
the    7c    level,    and    is    strong 
today.       The     greatest     advance     was 
recorded    on     Monday.      Producers    re- 
port excellent  business,  and  one  or  two 
of  them  who  have  hesitated  up  to  now 
in  selling  their  output  have  disposed  of 
large  tonnages.     Although  production  is 
expected   to   be   stimulated  by  the   in- 
price,  a  shortage  of  labor  and 
unsatisfactory  transportation  conditions 
Ij    to  hold  it   in  check.     Prompt 
rce  an  I  commands  a  slight 
premium,  0.025o,  over  zinc  for  forward 
delivery,     Consumer!    frequently  have 

been  requesting  immediate  shipment. 
Indicative  that  only  small  stocks  are  in 
ion.  There  is  a  possibility 
of  zinc  being  shipped  abroad  in  the 
future,  but  the  Kuropean  prices  are  still 
too  low  to  permit  profitable  xport  busi- 
IS   St  i  ong    a.  road    as    in 
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this  country.  The  price  of  high-grade 
zinc  was  advanced  to  8c.  on  Monday, 
and  a  gratifying  business  is  reported 
on  that  basis,  with  the  usual  30  point 
freight  allowance  per  100  lb. 

Tin 

The  advance  of  last  week  has  con- 
tinued, and  prices  seem  firm  at  cur- 
rent levels.  Consumers  here  are  tak- 
ing little  interest  in  the  market,  evi- 
dently thinking  it  a  speculative  move- 
ment which  will  later  have  a  reaction. 
Good  tonnages  of  tin  have  been  sold 
here  in  the  last  few  days,  but  the  metal 
has  been  bought  for  the  account  of  Lon- 
don houses.  Forward  tin  has  com- 
manded approximately  the  same  price 
as  spot. 

Arrivals  of  tin,  in  long  tons:  Oct. 
18th,  Java,  325;  Straits,  25;  19th, 
Straits,  50;  20th,  London,  40;  Liverpool, 
100;  23d,  London,  100;  China,  150; 
Straits,  1,075;  Liverpool,  60.  Total  to 
date  this  month,  5,541. 

GoH 
Gold  in  London:  Oct.  19th,  92s.;  20th, 
92s.   3d.;   23d,   92s.   5d.;   24th,  92s.   7d.; 
25th,  92s.  9d. 

Foreign  Exchange 
Foreign  exchanges  continued  un- 
settled during  the  week.  German  marks 
reached  a  new  low  on  receipt  of  the 
German  Chancellor's  suggestion  that 
Germany  go  into  bankruptcy.  On 
Tuesday,  Oct.  24,  francs  were  7.10c; 
lire,  4.06c;  marks,  0.024c;  and  Cana- 
dian dollars,  A  per  cent  premium. 

Silver 

The  silver  market  continued  to  show 
a  downward  tendency  until  the  21st, 
owing  principally  to  the  closing  of  the 
Canton  mint.  The  consumption  of  this 
mint  for  coinage  purposes  for  the  cur- 
rent year  from  Jan.  1  to  Oct.  21  was 
30,000,000  oz.  of  foreign  silver.  A  tem- 
porary inquiry  for  San  Francisco  de- 
livery arose  on  the  23d,  which  helped 
to  steady  the  market. 

Mexican  Dollars — Oct.  19th,  51J;  20th, 
51;  21st,  51;  23d,  51|;  24th,  511;  25th, 
511c 

Other  Metals 

quotations  cover  large  wholesale  lots  unless 
otherwise  speclfled. 
Aluminum — Importers  are  not  anx- 
ious sellers,  preferring  to  wait  for  bet- 
ter prices.  General  market  for  99  per 
cent  grade,  about  20@21c  per  lb. 

Antimony  —  Chinese     and     Japanese 
brands,     61@7c;     W.     C.     C,     7@7Jc 
Cookson's  "C"  grade,  spot,  9c 
Bismuth— $2.35@$2.45   per  lb. 
Cadmium — Quiet  at  $1.15  per  lb. 
Iridium — $275@$300  per  oz.  Nominal. 
Nickel — Standard   market,   ingot   and 
shot,    36c;   electrolytic,    39c      Outside 
market,  32@34c.  per  lb. 

Osmium  —  Pure,     $60@$70     per     oz. 
troy,  in  Los  Angeles.    Strong. 
Palladium — $55  per  oz. 
Platinum — $108  per  oz.    Easier. 
Quicksilver— $73     per     75-lb.     flask. 
Market    firm.       San    Francisco    wires 
$70.80. 


Selenium— $1.80@$1.90   per  lb. 

Tellurium — $1.75  per  lb. 

Tungsten— Powder,  75c@$1.05  per  lb. 

The  prices  of  Cobalt,  Magnesium, 
Molybdenum,  Monel  Metal,  Osmium, 
Rhodium,  and  Thallium  are  unchanged 
from  prices  given  Oct.  7. 

Metallic  Ores 

Chrome  Ore— Indian  chrome  ore, 
$18  per  ton,  c.i.f.  Atlantic  ports.  Rho- 
desian  and  New  Caledonian,  $23  and 
{25  per  ton.     Market  quiet. 

Iron  Ore — Lake  Superior  ores,  per 
long  ton,  Lower  Lake  ports:  Old  Range 
bessemer,  55  per  cent  iron,  $5.95;  Me- 
sabi  bessemer,  55  per  cent  iron,  $5.70; 
Old  Range  non-bessemer,  511  per  cent 
iron,  $5.20;  Mesabi  non-bessemer,  511 
per  cent  iron,  $5.05. 

Magnetite  Ore — F.o.b.  Port  Henry, 
N.  Y.:  Old  bed  21  furnace,  $5  per  long 
ton;  old  bed  concentrates,  63  per  cent, 
$5.25;  Harmony,  cobbed,  63  per  cent, 
$5.25;  new  bed  low  phosphorus,  65  per 
cent,  $7.50. 

Manganese  Ore — 30c  per  long  ton 
unit,  seaport,  plus  duty;  equivalent  to 
about  45c  Chemical  ore,  $70@$75  per 
gross  ton. 

Molybdenum  Ore — 55@60c  per  lb.  of 
MoSi  for  85  per  cent  MoSa  concentrates, 
plus  duty;  equivalent  to  80@85c  per  lb. 

Tungsten  Ore — Chinese  ore,  $7.50  @ 
$8  per  long  ton  unit  of  WO,. 

Tantalum,  Titanium,  Uranium,  Vana- 
dium, and  Zircon  ore  are  unchanged 
from  the  quotations  published  Oct.  7. 

Zinc  and  Lead  Ore  Markets 

Joplin,  Mo.,  Oct.  21 — Zinc  blende,  per 
ton,  high,  $43;  basis  60  per  cent  zinc, 
premium,  $42@$43;  Prime  Western,  $40 
@$41;  fines  and  slimes,  $39@$35;  aver- 
age settling  price,  all  grades  of  blende, 
$39.  Calamine,  basis  40  per  cent  zinc, 
$22. 

Lead,  high,  $86.80;  basis  80  per  cent 
lead,  $87.50;  average  settling  price,  all 
grades  of  lead,  $83.91  per  ton. 

Shipments  for  the  week:  Blende, 
5,816;  calamine,  43;  lead,  1,404  tons. 
Value,  all  ore  the  week,  $344,030. 

Purchases  were  again  large,  but  were 
1,160  tons  less  than  last  week.  De- 
mand was  such  that  sellers  obtained  an 
advance  of  $1  per  ton  on  almost  all 
grades  of  zinc  blende,  and  lead  quota- 
tions were  advanced  $2.50,  to  $87.50  per 
ton. 

The  shipment  fell  1,320  tons  below 
the  previous  week,  and  was  the  lowest 
since  last  February. 

Platteville,  Wis.,  Oct.  21.— Blende, 
basis  60  per  cent  zinc,  $45.50  per  ton. 
Lead,  basis  80  per  cent  lead,  $90  per 
ton.  Shipments  for  the  week:  Blende, 
789;  lead  ore,  none.  Shipments  for  the 
year:  Blende,  16,499  tons;  lead,  1,324 
tons.  Shipped  during  week  to  separat- 
ing plants,  1,206  tons  blende. 

Non-Metallic  Minerals 

Borax — 5l@6c  per  lb. 

Asbestos,  Barytes,  Bauxite,  Chalk, 
China  Clay,  Emery,  Feldspar,  Fluor- 
spar, Fuller's  Earth,  Graphite,  Gypsum, 
Limestone,  Magnesite,  Mica,  Monazite, 


Phosphate,  Pumice,  Pyrites,  Silica,  Sul- 
phur, and  Talc  are  unchanged  from  the 
prices  published  Oct.  7. 

Mineral  Products 

Arsenious  Oxide  (white  arsenic) — 
firm  at  10J@llc  per  lb. 

Copper  Sulphate — Large  crystals, 
5.80c  per  lb.;   small,  5.70c 

Sodium  Nitrate — $2.25@$2.65  per  100 
lb.,  ex  vessel  Atlantic  ports. 

Potassium  Sulphate  and  Sodium  Sul- 
phate are  unchanged  from  quotations 
of  Oct.  7. 

Ferro- Alloys 

Ferromanganese  —  Domestic,  78@82 
per  cent,  $69@$75  per  gross  ton,  f.oi>., 
furnace.  Spiegeleisen,  19(5)21  per  cent, 
$39,  f.o.b.  furnace;  16@19  per  cent,  $38. 

Ferrotungsten — Domestic,  70@80  per 
cent  W,  75c@$l  per  lb.  of  contained  W, 
f.o.b.  works. 

Ferrocerium,  Ferrochrome,  Ferro- 
molybdenum,  Ferrosilicon,  Ferrotita- 
nium,  Ferro-uranium,  and  Ferrovana- 
dium  are  unchanged  from  the  prices 
published  Oct.  7. 

Metal  Products 

Zinc  Sheets— $8.75  per  100  lb.,  f.o.b. 
works. 

Copper  Sheets,  Lead  Sheets,  Nickel 
Silver,  and  Yellow  Metal  are  unchanged 
from  the  prices  published  Oct.  7. 

Refractories 

Bauxite  brick — $45@$50  per  net  ton, 
f.o.b.  shipping  point. 

Chrome  Brick,  Chrome  Cement,  Mag- 
nesite Brick,  Magnesite  Cement,  Silica 
Brick  and  Zirkite  are  unchanged  from 
the  prices  published   Oct.   7. 

The  Iron  Trade 
Pittsburgh,  Oct.  24,  1922 

The  past  fortnight  has  been  the  dull- 
est in  the  finished  steel  markets  since 
the  first  of  the  year.  Steel  prices,  for 
extended  delivery,  are  unchanged  and 
are  firmly  maintained.  The  National 
Tube  Co.,  under  date  of  Oct.  19,  ad- 
vanced all  welded  tubular  products  2 
points,  or  about  $4  a  net  ton,  inde- 
pendents of  course,  immediately  follow- 
ing. The  basing  discount  on  merchant 
steel  pipe  changes  from  68  to  66  per 
cent.  Premiums  for  early  deliveries 
continue  to  diminish. 

Production  of  steel  ingots  continues 
at  say  36,000,000  or  37,000,000  tons  a 
year,  or  at  about  70  per  cent  of  capac- 
ity. There  are  car  shortages  still,  but 
steel  is  no  longer  accumulating  at  mill 
to  any  extent. 

Connellsville  Coke — Furnace  coke  has 
declined  farther,  being  freely  offered  for 
several  days  at  $8,  against  $12  steadily 
maintained  until  hardly  more  than  a 
fortnight  ago.  Production  continues  to 
increase,  and  consumers  are  now  dis- 
posed to  hold  off  as  much  as  possible. 

Pig  Iron — With  increasing  produc- 
tion, providing  more  deliveries  on  old 
contracts,  and  with  coke  declining,  pig 
iron  is  weak,  and  considerably  lower 
prices  are  expected.  Bessemer  remains 
at  $33  and  basic  at  $30,  Valley.  Foun- 
dry iron  has  sold  off  $2  to  $30,  Valley. 
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The  German  Metal  Market  at  the 
Threshold  of  Winter 

Outlook  for  Resumption  of  Normal  Industrial 
Activities  Sombre — Exchange  Fluctua- 
tions Handicap  Trade 
Special  Foreign  Correspondence 

Charlottenburg,  Oct.  10. — Since  the  end  of  July,  fuel, 
transport,  wages,  and  export  duties  have  caused  insur- 
mountable difficulties  for  business  operations,  and  jobbers 
in  metals  and  speculators  of  all  sorts  are  drawing  profits 
from  the  muddle.  The  need  of  supplies  of  household  coal 
for  the  coming  winter  for  the  population,  the  operation  of 
the  Upper  Silesian  coal  deposits,  and  the  heavy  reparation 
deliveries  of  fuel  have  created  a  shortage  of  the  "bread 
of  industry"  and  are  compelling  smelters,  rolling  mills  and 
manufacturers  to  import  coal  from  the  United  Kingdom. 
Unluckily,  money  shortage  and  credit  stringency  stand  in 
the  way  of  securing  adequate  quantities  of  foreign  coal  in 
the  same  serious  degree  as  the  debasement  in  the  mark  value 
is  diminishing  its  purchasing  power  and,  on  the  other  hand, 
is  increasing  wage  rates  and  costs  in  general.  Metal  manu- 
facturers are  looking  ahead  to  extensive  unemployment 
all  over  the  country  in  the  winter  that  is  before  us.  They 
are  setting  their  hopes  in  the  agreements  recently  reached 
between  Mr.  Stinnes  and  M.  de  Lubersac,  and  similar  con- 
ventions between  German-French  industrial  groups,  by 
which,  it  is  expected  here,  some  part  of  reparation  coal 
may  be  released  for  reconstruction  purposes.  If  so,  refin- 
eries may  be  able  to  turn  out  copper  sheet,  lead  tubes,  or 
galvanized  sheet  from  scrap,  which  exists  in  great  quan- 
tities in  France,  the  refining  capacity  of  which  is  relatively 
small.  Russia  also  has  begun  to  deliver  old  metal  to 
Germany  by  the  intermediary  of  the  Deutsch-Russische 
Metallverwerkungsgesellschaft  (at  Charlottenburg),  which 
is  handling  this  material  as  a  commissioner  of  the  Metal- 
lotorg  of  Moscow. 

Shortage  of  Zinc  Serious 

Great  concern  is  felt  about  the  future  of  Germany's 
galvanizing  industry.  According  to  an  expert  computation 
there  is  at  present  a  visible  supply  of  zinc  of  former  Upper 
Silesian  origin  to  the  amount  of  only  about  7,000  metric 
tons  within  the  boundaries  of  the  country.  This  figure 
is  exactly  half  of  that  of  the  same  period  of  1921.  The 
supply  is  suffering  heavy  depletion  because  of  the  activity 
of  sheet  makers  in  the  provinces  of  Rhineland  and 
Westfalia. 

The  present  zinc  supply  is  too  small  for  an  industrial 
country  like  Germany.  The  quantities  afforded  by  Norway 
are  none  too  great.  Therefore  the  question  of  securing 
sufficient  supplies  of  galvanized  sheets  for  reconstruction 
purposes  is  yet  in  abeyance.  Contrary  to  some  sanguine 
opinions,  the  exports  are  sceptical  about  alleged  big  French 
supplies  of  old  zinc.  For  some  time  certain  producers  were 
trying  to  renew  the  former  European  zinc  convention, 
but  in  view  of  fact  that  the  ever-increasing  Belgian  out- 
put is  finding  a  ready  outlet  in  France  in  a  rolled  form, 
this  effort  is  being  aba-  fur  the  zinc    market  in 

Germany,  people  here  find  it  difficult  to  obtain  ruling 
quotations,   for    tl  of  the    Zinc    Syndicate 

are   declinu  nsible    prices,    limiting    them- 

selves to  converting  the  London  (imitations  into  marks. 
Thus  the  hope  to  maintain  an  independent  German  market, 
at  least  for  zinc  metal,  has  faded  away. 

German  I'eoim.k  Bl  use  Silver 

The  silver  quotation!  "■  Berlin  and  Hamburg  often  lie 
above  the  London  level,  owing  to  the  tact  that  German 
people  invest  their  cash  in  this  metal  whenever  foreign 
exchanges  are  unattainable  in  the  open  market  for  future 
delivery.  In  times  like  the  present,  when  Importer!  are 
in  need  of  foreign  currency  in  order  to  pay  loans,  and 
purchase    cotton    and    other    commodities,     the     supply    of 


foreign  commercial  bills  or  money  is  unusually  small,  be- 
cause of  the  overwhelming  demand  for  it.  Therefore  people 
have  accustomed  themselves  to  buying  silver  instead  of 
currency,  the  more  so  as  silver  can  be  acquired  at  the 
exchanges  on  speculative  terms  and  for  future  delivery. 
By  the  help  of  the  Metall-Liquidationskasse  A.  G.,  estab- 
lished by  the  big  banking  firms  in  Berlin,  forward  dealing 
in  silver  is  now  going  on,  as  has  long  been  the  case  at 
Hamburg,  and  at  the  Berlin  Exchange  also.  For  this  pur- 
pose new  rules  and  regulations  have  been  set  up  here, 
providing  a  contract  unit  of  50  kg.  of  pure  metal.  Bar 
silver  of  between  900  and  1.000  fine  assay  constitutes  a 
gocd  delivery.  The  rough  weight  of  the  ingots  is  not  to 
exceed  185  kg.  A  margin  of  3,  1,000  assay  is  not  regarded 
as  a  deficiency.  The  certificates  of  the  laboratories  of 
A.  G.  fur  Bergbau,  Blei-und  Zinkfabrikation  zu  Stolberg 
und  Westfalen  (at  Aachen),  of  the  Mansfeld  A.  G.  fur 
Bergbau  und  Huttenbetrieb  (at  Eisleben),  and  of  the  state- 
owned,  Germainschaftshuttenamt  (at  Oker) — that  is  to  say 
of  the  sales  of  German  silver  producers — are  accepted  by 
the  advisory  board  of  the  exchange. 

Resumption  of  Copper  Buying  Expected  Early  in  1923 

I  learn  on  good  authority  that  forward  business  in 
copper  is  to  begin  here  in  the  month  of  January,  1923. 
At  present  this  line  of  business  is  handicapped  by  the 
fact  that  even  the  big  cable  makers  are  demanding  long 
credits.  The  Dutch  revolving  credit  accommodation  to 
the  amount  of  140,000,000  guilders,  which  is  yet  partly  at 
the  disposal  of  the  trading  community  of  this  country, 
has  been  largely  drawn  upon  by  the  metal  manufacturers 
for  the  purpose  of  buying  copper  in  America  and  nickel  in 
Canada.  At  present  the  granted  credit  is  approaching 
exhaustion.  As  for  inland  credit  accommodation,  interest 
rates  of  50  per  cent  or  more  are  simply  prohibitive  to 
business.  Copper  business  is  therefore  bound  to  diminish 
fast  in  the  approaching  winter.  Innumerable  contrivances 
and  inventions  of  engineers  are  expected  to  supersede  copper, 
tin,  and  nickel  in  many  important  alloys  by  cheaper  metals, 
and  it  is  emphasized  that  the  three  principal  German 
babbitt  types  have  already  largely  contributed  to  the  saving 
of  German  money.  The  wider  use  of  aluminum  for  elec- 
trical current  is  at  present  subject  to  earnest  study  of 
German  metallurgists.  There  exist  already  quite  a  num- 
ber of  scientific  research  institutions,  strongly  favored 
by  captains  of  industry,  of  which  I  may  mention  the 
Institut  fur  Metallforschung  near  Berlin,  and  the  Gesell- 
schaft  fur  Metal'kunde  (a  union  of  engineers). 


Mining  Dividends  for  October 

The  following  dividends  were  paid  by  mining  and  metal- 
lurgical companies  during  October,  19l'J: 

CompaniM  in  the  United  Stat.  -          Situation  Per  Share  Total 

American  Smaltan  8*c  pf.I  "A"  t    8                  JI.50Q  1146.071 

pfd.  "B"  '     -                       I.25Q  39,855 

lalcdQold  0.I0Q  122.000 

her  Lead  pU  Mo.,  Okla.             I    50Q  15.000 

ng.  g.  0  25M  62.790 

ih  Mining,  a  1  Utah                      0  15  150,000 

Pbelpt  D  I  Mex.     I   0OQ  450.000 

•n.  a  It  0   05Q  64.636 

Tonopah  Minim?,  en  Net  0.075XX  75.000 

lib  0.I5Q  204.450 

I     S   "-n    lt» ik-.  Kf   A  Mitring,  pfd   .1      US  and  Mei.    0.S7SQ  425.556 

Companies  in  <  Mh.T  t  '..nntrie* 

ration                                         Que.  I    50Q  45,000 

r  .ti.,11  |.M                                 Que.  I    7S<>  70.000 

Jon  0  05Q  «S.24)I 

i>nt.  0  50Q  238, JJJ 

Hollinger  Coneolldated  Gold  <>nt  0  05—  4  wlta    246.000 

Kerr  Lata.  •  O.I25Q  '75.000 

N    V    A  Ilnnduraa  H.«ari...  «»                     ll.nd  0  25Q  50.000 

Nipivina. i..    ,.                                         i 'i.t  0.30QX  iMi.non 

WriEht-ilamreavea.lt                                        lint  0  05Q  137.500 

3.  quarterly:  M.  monthly;  X.  in. Iiil  ■  vra:    g, 

;  a.ailver;  1, 1- 

The  disbursements  this  month  show  little  change  from 
those  made  three  months  ago.  Park  t'tah  enters  the  div- 
idend list,  but  Tonopah  Be'mont  Development  does  not 
report  the  usual  distribution  due  this  month.  Nipissing 
and  Wright-Han."  I  -al.-i.  doubled  the  usual  div- 

i'leti.l. 
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American  Smelting  &  Refining  Co. 

A  consolidated  report  of  operations  of  the  American 
Smelting  &  Refining  Co.  and  the  American  Smelters  Securi- 
ties Co.  for  the  first  six  months  of  1922  shows  a  balance  of 
income  of  $1,825,923.38  against  a  deficit  of  $1,101,831.49  for 
the  corresponding  period  of  1921,  when  conditions  were 
unsatisfactory. 

A  comparative  income  account  follows: 

Months  Six    Months 

Ended  Ended 

June  30,   1922  June  30.  1921 

Net  earnings  of  smelting  and  refining  plants                J5.2I6.I28   17  $2,494,892  52 

Net  earnings  from  mining  properties                                  877.408  80  (ni77.l3l.61 

Totalnet  earnings  of  operating  properties  $6,093,536  97     $2,417,760  91 

Otherineome.net: 

Interest,  rents,  dividends,  commissions  167.315  75  30.805  25 

Net  earnings  $6,260.852  72  $2,448,566.16 
Deduct: 

General  and  administrative  expei,-  -  504.200  64  461,681   01 

Research  and  examination  expenses    ....  26.495  77  64,094   14 

Corporate  taxes  286.222  41  3.775  50 

Total  to  deduct  $816,918  82       $529,550  65 

Net  income  from  current  operations $5,443,933  90     $1,919,015  51 

Less: 

Interest    on    Amerieal    Smelting    &    Refining 

5  per  cent  first-mortgage  bonds   ..  $865,925   74        $791,201    14 

Interest   on   Rosita   Coal   &   Coke    6   per  cent 

collateral  trust  bonds 21.174  67  29.275  78 

Miscellaneous  adjustments  505.085  22  96,700  88 

Depreciation  and  obsolescence  1,496.872  73        1,679.323  30 

Ore  depletion  728.952    16  424.345  90 

Total  $3,618,010  52     $3,020,847  00 

Balance  of  income  for  six  months     $1,825,923  38  (.1)  1. 101.831   49 


SUMMARY  UF  CONSOLIDATED  PROFIT  AND  Loss  SURPLUS 
ACCOUNT 

Balance  at  beginning  of  vear .  $20,322,077.24 

Income  for  six  months  1.825.923  38 

$22. 148.000  62 

Deduct: 

Dividends  on: 

Preferred  stock $1,750,000  00 

Preferred  "A"  stock   194.361    00 

Preferred  "B"  stock      24, 142   50 

$1,968,503    50 

Balance  June  30,  1922     $20. 179.497    12 

(o)  Deficit 

The  company's  total  balance  on  June  30,  1922,  after 
deduction  of  preferred  dividends  and  all  other  deductions, 
including  the  miscellaneous  adjustments  above  referred  to, 
was  $20,179,497.12,  compared  with  a  balance  of  $20,322,- 
077.24  at  the  beginning  of  1922.  Actual  cash  on  hand 
amounted  to  $4,426,368.44,  an  increase  of  $2,151,941.29 
over  the  cash  on  hand  Dec.  31,  1921. 

The  consolidated  balance  sheet  shows  that  total  assets  on 
June  30,  1922,  amounted  to  $193,281,859.35,  which  was  an 
increase  of  $2,671,946.62  over  the  total  assets  at  the  first  of 
the  current  year.  Loans  secured  bv  metals  on  hand  de- 
creased $120,658.31  and  metal  stocks"  decreased  $979,408.65 
in  the  six  months  ended  June  30,  1922,  and  accounts  and 
notes  receivable  increased  83,979,708.45. 

The  report  closes  with  a  comparison  of  the  company's 
financial  status  with  that  of  eighteen  months  ago.  Then 
the  company  owed  banks  $12,000,000;  now  it  has  no  bank 
indebtedness  and  has  cash  on  hand  of  over  $5,000,000.  The 
change  has  been  brought  about  by  liquidation  of  metal 
stocks,  improvement  in  earnings,  and  elimination  of  unde- 
sirable business.  The  marked  advance  in  metal  prices  has 
naturally  contributed  to  the  better  financial  showing. 


Broken  Hill  South,  Ltd. 

Lead,  Zinc;  Australia 

A  report  of  operations  of  Broken  Hill  South,  Ltd.,  for  the 
year  ended  June  30,  1922,  shows  that  the  net  profit  for  the 
year  amounted  to  £235,747,  after  providing  £35,000  for 
taxation  payable  during  the  current  year  and  £33,074  for 
depreciation  of  plant.  From  the  net  profit  mentioned, 
£13,333  has  been  appropriated  as  the  annual  allocation  for 
debenture  redemption  and  £62,400  to  meet  expenditure  on 
the  new  plant  now  being  erected  to  treat  zinc  tailings,  leav- 
ing (with  amount  carried  forward  from  previous  year)  an 
available  balance  of  £167,425  6s.  Id.  Since  the  closing  of 
accounts,  Dividend  No.  3,  of  2s.  per  share,  was  paid  on 
Aug.  18,  1922,  and  Dividend  No.  4,  also  of  2s.  per  share, 
has  been  declared,  payable  on  Nov.  3,  1922.  These  dividends 
represent  the  distribution  of  £160,000. 

The  most  striking  feature  of  the  accounts  is  the  very 
large  proportion  of  the  profit  which  has  resulted  from  the 
treatment  of  dump  slime.  It  will  be  noted  that,  of  the  total 
gross  profit  shown  in  working  account,  £178,647  was  derived 
from  dump  slime,  whereas  crude  ore  was  responsible  for 
£113,015.  These  figures  include  £54,752  which  accrued  from 
production  of  previous  periods.  Dealing  only  with  last 
year's  results,  the  treatment  of  dump  slime  yielded  a  gross 
profit  of  £152,245,  and  mining  and  treatment  of  crude  ore 
£84,666.  It  is  therefore  evident  that,  notwithstanding  favor- 
able metal  prices,  the  profit  derivable  from  ordinary  mining 
operations,  as  opposed  to  the  combined  operations  of  mining 
and  dump  treatment,  is  small  under  present  working  con- 
ditions. Dump  treatment  is  now  carrying  a  considerable 
amount  of  overhead  working  expenses  which,  in  ordinary 
course,  would  be  charged  to  crude  ore.  This  figure  is  esti- 
mated to  amount  to  £35,000.    -^ 

For  the  greater  part  of  the  half  year  to  Dec.  31,  1921,  ore 
extraction  proceeded  on  day  shift  only,  the  concentrating 
mill  and  flotation  plant  treating  2,408  tons  of  crude  ore 
weekly.  Dump  slime  to  the  amount  of  2,418  tons  per  week 
was  also  treated.  During  the  following  six  months  two  shifts 
were  worked  underground,  and  the  average  weekly  quantity 
of  crude  ore  treated  was  raised  to  3,928  tons,  and  2,884  tons 
of  dump  slime  was  dealt  with  per  week  in  the  flotation  plant. 
The  average  weekly  tonnages  of  crude  ore  and  dump  slime 
treated  during  the  twelve  months  were  3,168  tons  and  2,720 
tons,  respectively.       

Rio  Tinto  Co.,  Ltd. 

Copper,  Pyrites;  Spain 

A  statement  issued  on  Oct.  7,  1922,  by  the  Rio  Tinto  Co., 
Ltd.,  states  that  work  at  the  mines  in  Spain  is  being  carried 
on  smoothly,  under  normal  conditions.  The  cost  of  the 
materials  consumed  has  fallen  somewhat,  and,  though  wages 
have  not  been  reduced,  there  is  an  increase  in  the  efficiency 
of  labor.  But  the  low  price  of  copper,  the  keen  competition 
in  the  pyrites  market,  and  the  suicidal  policy  of  the  Spanish 
Government  in  continuing  to  impose  heavy  export  taxes, 
which  has  caused  a  considerable  reduction  in  the  number  of 
men  employed,  collectively  constitute  a  severe  handicap. 
Until  these  adverse  influences  can  be  removed  or  mitigated, 
the  operations  of  the  company  cannot  be  expected  to  show 
such  good  results  as  they  have  often  done  in  the  past. 

Out  of  the  estimated  profits  of  the  year  1922,  the  direc- 
tors of  the  company  have  declared  an  interim  dividend  of 
10s.  per  share  on  the  ordinary  shares.  The  directors  have 
also  declared  the  usual  interim  dividend  for  the  six  months 
ending  June  30  last  of  2s.  6d.  per  share  on  the  5  per  cent 
preference  shares.  Both  the  dividends  are  payable  on 
Nov.  1  next,  less  English  income  tax. 
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NEW  MACHINERY 
AND  INVENTIONS 


Underground  Loader  Embodies 
Steam-Shovel  Features 

REDUCING  underground  loading- 
•  costs  in  metal-mining  operations  is 
a  question  that  has  engaged  the  atten- 
tion of  mine  operators  for  many  years, 
and  that  has  resulted  in  much  experi- 
mental work  on  mechanical  shoveling 
devices  that  can  be  used  underground 
and  in  surface  work  as  well.  It  is  gen- 
erally agreed  among  mining  men  that 
the  greatest  cost  of  underground  opera- 
tion is  hand  shoveling,  and  as  a  substi- 
tute for  this  the  Hoar  Shovel  Co.  has 
spent  several  years  in  perfecting  the 
shoveling  device  which  it  is  now  pro- 
ducing and  which  it  is  claimed  has  ob- 
literated the  early  difficulties  encoun- 
tered in  machines  of  this  sort. 

The  Hoar  shovel  has  been  developed 
with  the  purpose  of  producing  what 
might  parallel  the  steam  shovel  in  sur- 
face work.  It  is  built  on  the  same 
general  plan,  with  refinements  to 
adapt  its  performance  to  underground 
mining  conditions.  It  has  maintained 
a  loading  average  of  125  one-ton  cars 
per  eight-hour  shift  in  extreme  hard 
digging,  handling  chunks  as  large  as 
1,500  lb.,  and  in  soft  ore  can  easily 
average  200  tons  per  shift.  A  working- 
space  of  5i  ft.,  and  under  special  con- 
ditions even  a  drift  4i  ft.  wide,  is 
sufficient  to  give  it  room  for  loading, 
trimming,    and    spotting    its    own    cars. 

The  machine  is  mounted  on  a  truck, 
which  in  turn  is  mounted  on  8-in. 
wheels  in  front  and  12-in.  wheels  at 
the  rear.  The  body  of  the  machine  is 
swung  in  either  direction  through  a 
complete  circle  on  double  ball-bearings 
by   a    reversible    air   motor.     Although 
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Blister  furnace  of  seven  and  one-half  ton  capacity  for  refining  copper 


Mechanical  shovel  which  requires  small 
operating    space 

the  loader  is  compactly  made,  so  that  it 
will  operate  in  the  smallest  possible 
compass,  the  range  and  flexibility  of 
the  clean-up  radius  are  important  and 
noteworthy.  As  ordinarily  built,  the 
shovel  will  clear  up  a  circle  16  ft.  in 
diameter  without  moving.  The  dipper 
can  be  dumped  anywhere  within  its 
reach,   and   the   shovel    does    all   of    its 


own  trimming.  It  is  a  one-man  outfit 
operated  by  three  levers.  It  is  easily 
lowered  into  the  mine. 

Recent  improvements  in  the  construc- 
tion of  the  Hoar  shovel  include  steel 
castings,  which  have  been  substituted 
for  structural  framework,  making  the 
new  machines  of  steel  castings  through- 
out. The  power  units  have  been  re- 
arranged so  that  they  are  more  access- 
ible and  enable  all  of  the  power  plant 
to  be  fully  inclosed.  A  foot  lever  has 
been  added,  operating  an  air  cylinder 
which  thrusts  the  dipper  carriage  for- 
ward, the  dipper  drop- 
ping into  the  digging 
position  without  the  use 
of  the  crowding  engine. 
This  permits  a  greater 
clean-up  from  one  dig- 
ging position,  cutting 
down  by  one-half  the 
number  of  times  the 
shovel  has  to  be  moved 
forward  to  clean  up.  All 
parts  of  the  new  shovel 
have  been  made  heavier. 
An  alteration  has  been 
made  in  the  double  dipper 
Stick,  which  permits  a 
greater  clean-up  radius. 
The  dipper  capacities 
have  been  increased,  giv- 
ing a  range  of  from  4.1 
cu.ft.  to  12  cu.ft.  The  engines  used  are 
reversible  air  motors,  powerful,  well 
built,  and  easily  controlled,  and  are 
double   reciprocating. 

The  shovels  are  made  in  a  number  of 
sizes  suitable  to  various  underground 
requirements.  Complete  details  can  be 
had  by  addressing  the  Hoar  Shovel  Co., 
Inc.,   Sellwood   Building,   Duluth,   Minn. 


Powdered  Coal  in  Copper  Refining 

A  convincing  comparative  test  of 
powdered-coal  vs.  hand-firing  has  re- 
cently been  made  at  the  copper-refining 
plant  of  Societe  Anonyme  des  Mines 
et  Fonderies  de  Pontgibaud,  in  France. 
This  company  operates  four  blister 
furnaces  at  seven  and  a  half-ton  ca- 
pacity, which  heretofore  have  been 
hand-fired. 

After  fitting  up  one  of  the  furnaces 
for  powdered-coal  firing,  a  series  of 
tests  was  conducted  to  determine  rela- 
tive production  and  costs.  The  results 
obtained  showed  a  saving  of  30  per 
cent  in  fuel  used  and  a  25  per  cent  de- 
crease in  the  time  required  per  heat. 

Comparative  results  •  of  the  two 
methods  of  firing  were  as  follows: 

Hand-     Powdered- 
Fired     Coal-Fired 
Amount    of    copper 
refined    per    heat 

in  furnace,  lb 16,500  16,534 

Total  time  required 

per  heat,  hours . .  24  173 

Total  coal  consumed 


per  heat,  lb 5,300 


3,682 


No  difficulty  was  experienced  in  the 
powdered-coal  operation,  and  the  re- 
fined product  was  reported  to  be  of  as 
good  quality  as  that  of  the  hand-fired 
equipment. 

The  series  of  tests  covered  a  period 
of  several  weeks,  and  an  examination 
of  the  furnace  at  the  conclusion  showed 
the  entire  furnace  to  be  in  first-class 
condition  and  the  linings  in  no  way 
damaged  by  the  new  method  of  firing. 

The  accompanying  drawing  shows 
the  powdered-coal  furnace  used,  which 
was  designed  by  Quigley  Fuel  Systems, 
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Inc..  of  New  York,  the  tests  being  con- 
ducted with  the  co-operation  of  the 
company's  resident  engineer  in  France. 


The  History  of  Rubber  Hose 

By   E.   J.   Black 

The  first  fire  hose  was  invented  in 
tnd  consisted  of  a  narrow  strip 
of  leather  with  the  edges  riveted  to- 
gether so  as  to  form  a  tube.  Leather 
fire  hose  of  this  type  was  first  made 
in  America  in  the  year  1808,  in  Phila- 
delphia. 

Rubber  hose  was  first  produced  in 
England,  about  one  hundred  years  ago. 
I:  was  made  by  braiding  threads  of 
rubber  on  a  core  of  rope  coated  with 
molasses  and  glue.  It  was  then  treated 
with  chemicals  so  that  the  rubber 
threads  became  incorporated,  after 
which  the  core  was  removed  by  boiling. 

The  next  type  of  rubber  hose  appeared 
about  1859.  It  was  made  by  weaving 
cotton  yarn  into  a  flat  strip,  coating  it 
on  one  side  with  rubber,  and  then  turn- 
ing it  on  a  mandrel  and  riveting  the 
edges  together  as  in  leather  hose. 
Sometimes  hose  was  made  with  two 
plies  of  this  sort,  each  ply  being 
riveted  separately. 

After  this,  in  1877,  came  the  inven- 
tion of  the  loom  for  weaving  a  seam- 
less tube  of  cotton,  which  made  possible 
the  type  of  cotton  rubber-lined  hose 
now  so  extensively  used  as  fire  hose. 
A  somewhat  similar  process  is  adopted 
in  making  the  many  different  kinds  of 
reel  hose  which  are  so  widely  used  as  air 
and    water    hose. 

Last  of  all  was  developed  the  idea 
of  coating  fabric  with  rubber  friction, 
cutting  it  into  bias  strips  wide  enough 
to  make  several  plies,  attaching  a  flat 
strip  of  rubber  at  one  side  to  form  the 
outer  cover,  and  then  winding  the  whole 
thing  around  a  rubber  tube  on  a  rod 
or  mandrel  of  the  desired  size,  permit- 
ting the  adhesive  power  of  the  rubber 
to  hold  the  various  plies  together  with- 
out the  use  of  rivets.  This  economical 
and  efficient  method  is  now  in  general 
use. 


drier  to  Salt  Lake  Insecticide  Co.,  Salt 
Lake  City,  Utah,  for  the  drying  of  cal- 
cium arsenate;  a  Class  B-2  drier  to  the 
Aluminum  Flake  Co.,  Barberton,  Ohio, 
for  drying  clay  by  direct  heat  before 
pulverizing,  and  a  Class  A-12  drier  to 
the  Brown  Corporation,  La  Toque, 
Quebec,  Canada,  for  drying  lime  sludge. 
J.  B.  Clark,  Jr.,  has  recently  be- 
come associated  with  the  Pennsylvania 
Crusher  Co.,  Philadelphia,  as  sales 
engineer,  and  will  make  his  headquar- 
ters at  the  company's  New  York  office, 
Hudson  Terminal,  50  Church  St.  For 
a  number  of  years,  Mr.  Clark  has  been 
associated  with  the  Koppers  company, 
of  Pittsburgh,  in  the  erection  and  oper- 
ation of  byproduct  coke  plants,  includ- 
inging  the  Seaboard  plant,  at  Jersey- 
City.  Mr.  Clark  will  give  particular 
attention  to  engineering  co-operation 
in  connection  with  the  installation  of 
coal-preparation   machinery. 


INDUSTRIAL  NOTES 


Dwight  P.  Robinson  &  Co.,  Inc.,  has 
been  awarded  a  contract  for  the  con- 
struction of  a  cement  mill  at  Birming- 
ham, Ala.,  for  the  Lehigh  Portland 
Cement  Co.,  of  Allentown.  Pa.  The 
mill  will  have  a  rapacity  of  1,000,000 
bbl.  a  year. 
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York,  report  recent  shipment*  of  Rug- 
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TRADE    CATALOGS 


Crushing  Rolls— Allis-Chalmers  Manu- 
facturing Co.,  Milwaukee,  Wis.,  in  its 
bulletin  No.  1816-A,  illustrates  various 
types  of  crushing  rolls,  together  with 
sectional  diagrams  and  tables  showing 
sizes  and  dimensions. 

Ball  Mills — The  Braun  Corporation, 
Los  Angeles,  Cal.,  has  issued  a  four- 
page  leaflet  descriptive  of  the  Herman 
screening  ball  mill.  A  flow  sheet,  a 
typical  installation,  and  a  cut  of  the 
Herman  machine  are  shown. 

Centrifugal  Pumps  —  The  Coeur 
d'Alene  Hardware  &  Foundry  Co.,  of 
Wallace,  Idaho,  has  issued  bulletin  No. 
21,  consisting  of  twenty  pages  and  con- 
taining a  description  of  the  new  Wal- 
lace ball-bearing  slime,  sand,  and  water 
centrifugal  pump.  Several  cuts  and  a 
number  of  useful  tables  are  included. 

Reagent  Feeders — The  General  Engi- 
neering Co.,  of  Salt  Lake  City,  Utah, 
announces  in  a  one  page  leaflet  the 
Geco  flotation  oil  and  reagent  feeder, 
which  is  said  to  be  the  latest  develop- 
ment in  a  machine  for  proper  control  in 

I ling    oils    or    reagents    in    flotation 

plants.  Capacities  and  general  specifi- 
cations are  given. 

Wood  Preservatives  — The  Century 
u I  Preserving  Co.,  Century  Build- 
ing, Pittsburgh.  Pa.,  in  its  bulletin  No. 
L'l    detail      the   methods    of   treating    tic- 

and  timben   for  industrial  plants.    The 
of  wood  preservation, 

ing,  preparation,  and  handling  are  re- 
\  iew  ed,  and   a   nunil>  are   in- 

cluded.   The  pamphlet  is  well  ill  . 
and  should  b  rable  interest 

to  all 
i>r>inu     Machinery  —  The     Colorado 
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the  Lowden  driers  are  used  are  shown, 
together  with  explanatory  diagrams  of 
the  machine. 

Steam  Shovels — The  Marion  Steam 
Shovel  Co.,  Marion,  Ohio,  has  issued 
bulletin  No.  304,  illustrating  and  de- 
scribing the  new  Model  37  steam  shovel, 
which  carries  as  regular  equipment  a 
25-ft.  boom,  17-ft.  dipper  handle,  and 
lii-cu.  yd.  dipper.  It  is  readily  con- 
vertible into  drag-line,  clamshell  or 
orange-peel  excavator  or  material-han- 
dling crane,  and  can  be  furnished  with 
either  rigid  or  flexible  crawler  mount- 
ing, traction  wheels,  or  railroad  wheels. 

Line  Shafting  Equipment  —  The 
Medart  Co..  formerly  the  Medart  Patent 
Pulley  Co.,  of  St.  Louis,  Mo.,  has  issued 
catalog  No.  43,  which  presents  facts 
about  the  most  generally  used  line 
shafting  equipment.  The  aim  has  been 
to  state  dimensions,  details  of  con- 
struction, and  list  prices  in  a  way  to 
enable  engineers,  designers,  mechanics, 
and  power  users  to  plan  installations 
and  purchase  the  equipment  described. 
The  arrangement  is  good,  and  the  book 
contains  a  mass  of  valuable  informa- 
tion. 

Engineering  Instruments — W.  &  L.  E. 
Gurley.  Troy.  X.  Y.,  have  recently- 
issued  a  new  catalog,  which  is  liberally 
illustrated  and  describes  in  an  admir- 
able manner  the  several  products  of 
this  old-established  firm.  A  concern 
that  has  maintained  a  reputation  for 
precise  workmanship  and  excellence  of 
product  for  more  than  seventy-five 
years  is  worthy  of  a  high  place  in 
American  industry  and  that  this  repu- 
tation is  justified  is  evident  from  the 
complete  line  of  transits,  levels,  and 
other  surveying  apparatus  displayed 
and  described  in  the  new  catalog. 

Stokers — The  Combustion  Engineer- 
ing Corporation,  New  York  City,  has 
recently  issued  Bulletin  CB1,  "The  Coxe 
Stoker,"  and  an  accompanying  booklet 
entitled  "Service."  The  bulletin  on  the 
Coxe  stoker  covers  particularly  the  per- 
formance of  this  stoker  on  western  and 
mid -western  bituminous  coals.  A  num- 
ber of  test  reports,  each  accompanied 
-ponding  curves,  are  included. 
These  tests  show  remarkable  results, 
and  because  they  are  complete  in  every 
respect  they  will  be  of  considerable  in- 
terest to  engineers.  Three  years  ago  it 
was  thought  impossible  to  burn  bitumin- 

okers,  or  an;   I 
draft     traveling-grate    stokers.      Today 
there  are  a  number  of  highly  successful 
installations  in  some  of  the  biggest  and 
iportanl    plants    in    the    middle 
Pictures    of  a   number   of   them 
n    in   the  bulletin.     The    "Serv- 
ice" bulletin,  though  issued  by  the  com- 
pany,   will    be    of    value    to    all    stoker 
\  ent    time    it    is 

v  for  stoker  manufacturers  to 
render  gratuitouslj  sen 
naturcv  This  booklet  presents  the 
manufacturers'  side  of  the  ques- 
tion and  -hows  why  a  proper  charge  for 
real    sto  Would    not    only   be 

the  recipient  but  would  be  to 
his  advantage.  It  i-  illustrated  with 
an  Interesting  cartoon  story. 
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Copper  and  the  Tariff 

THE  NEED  for  an  institution  for  the  higher 
education  of  public  men,  such  as  Congressmen 
and  the  like,  is  suggested  by  an  article  by  Mr. 
Edward  Nelson  Dingley  in  the  October  issue  of  the 
Review  of  Review*.  This  article  is  on  the  subject  of 
the  tariff;  in  it  there  appears  the  sub-title  "Have  We  a 
'Surplus'  for  Foreign  Markets?"  and  this  is  succeeded 
by  the  following: 

"It  is  urged  that  we  must  have  a  foreign  market  wherein 
to  place  our  'surplus.'  Is  it  not  strange  to  talk  of  'surplus' 
when  during  the  last  two  fiscal  years  we  imported  65,000,000 
bushels  of  wheat,  $163,000,000  worth  of  wheat  flour,  and 
99,000,000  lb.  of  copper     .     .     .     ?" 

This  is  a  classic  example  of  how  it  is  possible  to 
perpetrate  a  falsehood  while  telling  the  truth.  It  is 
true  we  are  importers,  but  it  is  also  true — which  Mr. 
Dingley  neglects  to  state — that  we  are  exporters.  We 
may  assume  Mr.  Dingley's  ignorance  of  the  fact  of  our 
export  trade,  hence  our  suggestion  for  an  institution 
for  higher  education;  for  the  disbelief  in  his  ignorance 
would  involve  a  charge  of  dishonesty. 

Mr.  H.  A.  C.  Jenison,  of  the  U.  S.  Geological  Survey, 
has  written  the  editor  of  the  Review  of  Reviews,  point- 
ing out  the  well-known  facts  and  explaining  in  the 
appropriate  simple  terms  the  reason  why  people  talk 
about  "surplus"  of  copper.     He  says: 

"A  search  of  the  records  of  the  Geological  Survey,  the 
Bureau  of  Foreign  and  Domestic  Commerce,  and  the  annals 
of  the  American  Bureau  of  Metal  Statistics  failed  to  reveal 
the  source  of  the  data  on  copper  imports  contained  in  the 
article  under  discussion,  but  among  other  things  they  show 
that  for  many  years  the  American  imports  of  copper  have 
been  four  to  six  times  99,000,000  lb.  and  the  exports,  exclu- 
sive of  manufactured  copper,  have  been  with  few  excep- 
tions about  double  the  imports,  and  that  the  imports  have 
practically  all  come  from  American-owned  mines  in  Canada, 
Chile,  Peru,  and  Mexico  to  be  refined  in  American  refineries 
and  sold  abroad. 

"A  glance  at  the  inclosed  table  will  show  that  since 
1907,  with  the  exception  of  1921,  at  no  time  has  domestic 
consumption  equaled  domestic  production,  and  during  that 
time  from  one-third  to  one-half  of  the  American  refinery 
production  has  been  exported  in  unmanufactured  form  alone. 
In  1921,  due  to  the  collapse  of  foreign  markets  and  the 
unhealthy  condition  of  domestic  markets,  copper  stocks 
reached  the  unprecedented  total  of  1,124,000,000  lb.  and 
forced  the  suspension  of  operations  by  nearly  all  the  large 
producers  for  one  year's  time. 

"At  the  same  time  the  copper  producers  through  the 
Copper  Export  Association  (organized  under  the  Webb  Act 
to  facilitate  marketing  American  copper  abroad)  withdrew 
from  the  domestic  market  400,000,000,  lb.  of  primary  refined 
copper  and  bonded  it  for  $40,000,000,  upon  the  express 
guarantee  that  it  wou'd  be  sold  only  in  foreign  markets." 

These  facts  are  well  known  to  our  readers,  but  they 
seem  to  remind  us  of  the  dependence  of  the  American 
copper  industry  for  its  prosperity  upon  foreign 
markets,  and  the  danger  which  threatens  this  industry 
from  tariff  legislation,  which  serves  to  impede  foreign 
trade.  Since  the  recent  tariff  bill  was  passed  as  a 
sacrifice  to   the   Republican   gods,   and   to   appease  the 


greediness  of  various  "interests"  (we  speak  accurately, 
not  accusingly),  there  has  been  evident  in  the  reports 
from  Washington  a  disposition  on  the  part  of  the 
President  to  be  prepared  to  change  the  government's 
attitude  on  the  tariff  under  the  powers  given  him  in  the 
"flexible"  provision  of  the  bill,  and  through  the  advice 
and  help  of  the  Tariff  Commission.  A  prominent 
Republican,  who  himself  had  been  a  seeker  of  special 
benefits  for  a  certain  mineral  industry  under  the  tariff, 
recently  observed  that  the  tariff  program,  taken  as  a 
whole,  is  so  unnatural  that  it  must  eventually  fall  of 
its  own  weight. 

Observers  have  been  anxiously  watching  the  statis- 
tics on  foreign  trade  since  the  going  into  effect  of  the 
new  tariff.  Imports  in  September  were  probably  con- 
siderably higher  than  those  of  the  immediately  preced- 
ing months,  but  the  tariff  operated  only  during  part 
of  September.  October  figures  will  be  eagerly  looked 
for.  If  we  do  not  import,  our  business  men  realize 
that  we  cannot  export.  If  we  do  not  buy,  we  can- 
not sell. 


Mining  Companies  as  Prospectors 

A  PESSIMIST  once  remarked  that  all  good  things 
come  to  an  end.  This  truism  is  especially  appli- 
i-  cable  to  the  majority  of  gold  mines,  the  directors 
of  which,  however,  are  sometimes  wise  enough  to  con- 
serve a  portion  of  the  profits  when  they  see  the  ap- 
proach of  the  exhaustion  of  the  ore  reserves,  with  the 
intention  of  applying  the  excess  wealth  to  the  discovery 
of  a  new  mine.  The  Great  Boulder  Proprietary  com- 
pany, operating  at  Kalgoorlie,  in  Western  Australia, 
has  an  enviable  record,  in  no  small  measure  due  to  the 
efficient  management  of  Mr.  Richard  Hamilton; 
although  it  is  not  impertinent  to  add  that  a  good  mine 
often  makes  a  good  manager.  Dividends  began  in  1895, 
when  40   per  cent  of  the  capital  was   distributed;    in 

1896  the  amount  was  increased  to  100  per  cent;  during 

1897  and  1898  the  distribution  was  equivalent  to  155 
per  cent ;  for  each  of  the  next  four  years  it  slumped 
to  100  per  cent,  rising  to  125  per  cent  in  1902,  150  per 
cent  in  1903,  and  162*  per  cent  in  1904.  From  1905 
to  1917,  150  per  cent  per  year  was  distributed;  in  1918 
the  first  signs  of  the  inevitable  became  apparent :  the 
dividends  were  reduced  to  112 J  per  cent;  during  1919, 
1920,  and  1921  they  were  maintained  at  75  per  cent. 

Disbursements  such  as  these  indicate  a  healthy  past; 
but  the  yearly  statement  of  ore  reserves  shows  that  new 
properties  must  be  acquired  if  the  future  life  of  the 
company  is  to  be  assured.  According  to  recent  reports, 
it  has  been  decided  to  go  far  afield  in  search  of  a  new 
mine,  the  Province  of  Rioja,  in  Argentina,  having  been 
selected  for  the  scene  of  the  quest.  A  new  company  has 
been  formed,  to  be  known  as  the  Boulder  Exploration 
Syndicate,  and  a  tract  of  land  with  an  area  of  about 
250  square  miles  is  to  be  prospected. 
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It  is  to  be  hoped  that  this  venture  will  be  a  technical 
as  well  as  an  economic  success,  for  the  Argentine 
mining  industry  has  been  handicapped  by  the  fruits  of 
fraud  and  ignorance — fraud  on  the  part  of  charlatans 
and  confidence  men  who  have  successfully  promoted 
some  of  the  most  remarkable  swindles  in  history,  and 
ignorance  on  the  part  of  pseudo-engineers  who  have 
suggested  or  sanctioned  large  expenditures  of  money 
for  unwise  development  campaigns  and  unsuitable 
equipment,  all  of  which  can  be  considered  as  the 
inevitable  outcome  of  irresponsible  technical  direction. 
Little  or  no  attempt  at  scientific  prospecting  has  been 
made.  Consequently,  the  efforts  of  the  new  company 
deserve  encouragement;  for,  whatever  the  outcome, 
the  work  done  should  show  our  neighbors  to  the  south 
that,  under  efficient  technical  control,  mining  may  be 
an  honorable  and  a  legitimate  business,  deserving  of 
the  support  of  the  authorities.  Argentina  has  much  to 
gain  by  assisting  reputable  mining  engineers  to  develop 
the  mineral  resources  of  a  country  in  which  technical 
skill  and  business  integrity  are  sorely  needed. 


Labor  Conditions  in  Australia 

ON  ANOTHER  PAGE  we  publish  an  interesting 
letter  on  labor  conditions  in  Australia.  The 
communication  is  by  a  mine  manager  resident 
at  Bendigo,  in  Victoria;  it  is  a  protest  against  the  use 
of  "labor-ridden"  as  an  adjective  applied  to  Australian 
industry.  Our  correspondent,  Mr.  A.  Moline,  has  trav- 
eled widely,  and  is  in  a  position  to  make  intelligent 
comparisons.  One  statement  that  he  makes  is  deeply 
significant:  that  he  cannot  recall  the  loss  of  a  single 
life  by  violence  during  a  strike  in  Australia.  This  im- 
munity from  the  murders  and  assassinations  that  befoul 
industrial  quarrels  in  this  country  he  imputes  to  the 
sobering  effect  of  compulsory  arbitration,  but  we  ven- 
ture to  suggest  another  factor:  the  lack  of  a  habit  of 
carrying  concealed  weapons,  more  particularly  the  re- 
volver oi  "six-shooter."  which  is  a  heritage  from  our 
American  frontier  life 

Mr.  Moline  speaks  well  of  the  operation  of  compul- 
sory arbitration  in  the  Federal  Court  of  the  Australian 
Commonwealth,  and  his  testimony  to  its  usefulness  is 
well  worthy  of  our  earnest  attention,  for  he  is  in  a 
on  to  give  a  reliable  opinion.  We  note,  however, 
from  the  cable  dispatches  that  the  recent  award  of  the 
Arbitration  Court,  fixing  forty-eight  hours  as  a  work- 
ing week  instead  of  the  existing  forty-four  hours,  has 
provoked  strikes  at  Broken  Hill  and  Kalgoorlie.  If  is 
noteworthy  that  coincident  with  this  trouble  the  Pre- 
mier of  South  Australia  has  introduced  a  bill  to  abolish 
compulsory  arbitration  in  that  state  and  to  substitute 
01  voluntary  arbitration.  The  Premier,  Sir 
Henry  Barwell,  admits  frankly  the  failure  of  compul- 
sory arbitration  and  expresses  the  opinion  that  the 
Federal  Court  is  doomed.  So  far  as  we  know,  most  of 
the  Australian  managers  of  mines  dislike  the  system 
imnolsory  arbitration  because  the  awards  have  gone 
against  them,  but  it  is  probable  thai  tins  is  due  to  the 
fact  thai  the  awards  were  made  in  times  of  a  rising 

of  living  and  that  now  the  awards  of  th< 

be  such  ac  '•    be  pleasing  to  them  but   dista  teful  to 

their  employees.      Information   concerning   the   working 

\  i  bra  welcome  because  the  idea 

of  adopting   it    in    this   countrv   has   been    disCUSSed    fre- 
quently. 


Drilling  Equipment  and  Productivity 

THE  MULTIPLICITY  of  rock  drills  and  the  speedy 
replacement  of  one  type  by  a  newer  design  has 
often  been  ascribed  to  competition  between 
ambitious  and  progressive  manufacturers.  Undoubt- 
edly, competition  has  been  a  primary  cause,  but  one 
prominent  drill  manufacturer  who  discussed  the  sub- 
ject with  us  recently  ascribed  the  reason  to  the  mine 
superintendent  and  manager.  He  said  that  when  a 
salesman  approached  a  manager,  the  salesman  would 
be  confronted  with  the  question,  What  have  you  got  that 
is  new?  Thus  the  demand  for  novelties  has  apparently 
come  from  the  mines. 

New  fashions  are  in  order.  Despite  the  repeated 
changes  in  drilling  equipment,  our  drill  manufacturer 
asserts  that  the  average  drilling  performance  of  today 
does  not  greatly  exceed  the  best  obtained  by  the  piston- 
drill  equipment,  once  the  standard.  This  is  not  the 
fault  of  the  new  drills,  as  their  performance  almost 
doubles  that  of  the  piston  drill.  It  is  attributable  to  the 
driller  and  his  policy  of  holding  back.  As  a  result 
there  is  a  capital  input  for  drilling  equipment  that  is  not 
earning  its  way.  The  new  drills  require  less  manual 
effort,  even  with  increased  output,  as  compared  with  the 
older  types.  The  mining  company  pays  a  stiff  price 
for  every  change  in  design  or  added  improvement  in 
the  drill  and  its  accessories.  A  commensurate  return 
in  performance  should  result.  Without  it,  there  is  a 
cumulative  money  loss  that  must  necessarily  have  its 
effect  upon  the  industry  generally. 

Both  manager  and  men  have  a  part  to  play  in  secur- 
ing adequate  performance.  The  training  of  drillers  is 
necessary  for  a  maximum  average  output.  Increased 
skill  through  experience  requires  time  and  is  costly. 
Both  expense  and  time  can  be  reduced  materially  by 
training.  Increased  productivity  both  of  capital  in- 
vested in  drilling  and  labor  is  the  major  requirement 
of  the  present  situation  in  mining.  We  bespeak  an 
active  interest  on  the  part  of  the  miner,  and  the  whole- 
souled  co-operation  with  the  mine  organization.  With- 
out it,  the  mining  industry  cannot  be  prosperous. 


Zinc  Mining  in  Mexico 

FOR  MANY  YEARS  the  question  of  establishing 
zinc  smelting  in  .Mexico  has  been  under  discussion, 
and  still  remains  so.  There  is  much  zinc  ore  avail- 
able, especially  in  northern  Mexico;  and  the  zinc  tariff 
recently  enacted  in  the  United  States  is  chiefly  designed 
to  handicap  the  competitive  importation  of  these  Mexi- 
can ores.  A  correspondent  advises  that  zinc  mining  has 
been  at  a  particularly  low  ebb  during  the  last  two  years, 
and  will  so  continue  until  the  European  market  for  zinc 
ores  improves,  or  until  a  smelter  is  built. 


Buying  Something  Made  of  Copper 

UNDER  THE  HEAD  T.u.v  Something  Made  of  Cop- 
per" we  note  that  a  certain  Bisbee  individual 
advertises  some  mining  claims  for  sale  in  a  West- 
ern journal.  The  property  includes  "one  miner's  cabin 
.  .  .  Great  mining  possibilities  in  these  claims;  gold, 
silver,  and  copper."  But  if  these  possibilities  should  fail 
the  property  Lb  also  "fine  tor  fruit;  peaches,  apples, 
grapes;  water  for  swimming  pool."  Or  if  the  possible 
purchaser  is  not  agriculturally  inclined,  the  property 
"has  been  used  for  moving  picture  studio  last  two  yrs." 
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Auxiliary  Equipment  for  the 
Mining  Engineer 

THE  AVERAGE  young  mining  engineer  is  usually 
deficient  in  at  least  two  respects:  He  has  not 
learned,  by  routine  instruction,  to  present  his 
written  opinions  and  conclusions  in  a  form  that  appeals 
immediately  to  his  principals  or  to  those  who  act  as 
intermediaries  between  him  and  the  profession  at 
large;  and  he  is  not  proficient  in  the  mechanics  of 
photographic  illustration.  Schools  and  universities 
would  do  well  to  include  short  courses  in  typewriting 
and  photography  as  regular  phases  of  education  for 
would-be  engineers. 

An  ability  to  typewrite  quickly  and  accurately  may 
be  essential  to  the  success  of  an  undertaking,  for  the 
mining  engineer  is  often  so  situated  that  he  himself 
must  constitute  his  own  office  force.  The  typewritten 
letter  receives  immediate  attention  and  commands  a 
degree  of  respectful  consideration  that  the  pen-written 
epistle  cannot  achieve.  The  typewriting  of  a  report 
or  a  thesis  gives  an  added  prestige  to  the  effort.  It 
compels  the  writer's  attention,  by  the  avoidance  of  dis- 
tractions, to  the  method  of  presentation,  to  the  phrase- 
ology used,  to  the  possibility  of  the  condensation  of 
conclusions  and  the  classification  of  ideas.  It  permits 
intelligent  anticipation  of  how  the  effort  will  appear 
in  print,  and  leads  to  a  greater  degree  of  revision. 

However,  to  get  the  best  out  of  a  typewriter  necessi- 
tates proficiency  in  operation;  and  this  means  proper 
schooling  in  the  first  instance.  Usually,  the  graduate 
purchases  a  portable  machine,  which  he  finds  he  can 
operate  by  means  of  20  per  cent  of  the  digits  provided 
by  nature — to  wit,  one  finger  of  each  hand.  When  he 
has  acquired  a  pseudo-efficiency  thus,  he  is  proof  against 
the  easy  acquisition  of  a  proper  style;  a  combination 
of  speed  and  accuracy  is  a  difficult  goal  after  much  time 
has  been  spent  in  operating  the  machine  by  amateur 
methods.  If  the  elements  of  successful  typewriting 
have  not  been  taught,  the  emerging  graduate  can  teach 
himself,  even  with  the  portable  or  traveling  machine, 
by  means  of  instruction  books  and  charts ;  but  perse- 
verance is  needed. 

The  young  engineer  who  has  mastered  an  efficient 
system  of  typewriting  will  find  that  he  has  the  advan- 
tage over  his  less  proficient  brethren.  His  letters  and 
reports,  even  from  prospects  and  mining  camps,  will 
demand  early  attention  and  maximum  consideration. 
The  ability  to  typewrite  permits  the  orderly  keeping 
of  duplicates  and  records  of  correspondence. 

An  amateur  attitude  is  also  usually  adopted  in  re- 
gard to  the  taking  of  photographs.  Cameras  are  obtain- 
able in  wide  variety  of  type,  size,  and  price;  there 
should  be  no  difficulty  in  the  purchase  of  a  reliable 
machine,  although  no  manufacturer  has  specialized  in 
a  camera  combining  modern  refinements  with  con- 
structional features  in  a  manner  that  will  insure  re- 
liability with  rough  usage  and  under  the  varied  atmos- 
pheric conditions  to  which  it  is  subjected  by  a  mining 
engineer — underground  and  on  the  surface.  The 
old  catch  phrase,  "You  press  the  button;  we  do  the 
rest,"  is  no  longer  applicable.  The  efficient  mining 
engineer  must  appreciate  the  fundamentals  of  picture 
taking — the  characteristics  of  lenses,  the  use  of  stops, 
the  estimation  of  correct  exposure.  He  must  be  able  to 
develop  his  own  films,  and  under  difficult  conditions. 
He  must   appreciate  the  elements   of  contact  printing 


and    enlargement,    the   type    and    style    of   photograph 
suitable  for  reproduction. 

Carefully  typewritten  articles  or  reports,  accom- 
panied by  clear  and  illustrative  photographs,  will 
always  attract  favorable  attention.  The  young  mining 
engineer  who  can  get  this  far  is  several  steps  ahead 
of  a  competitor  who  must  depend  on  what  photographic 
illustrations  he  can  buy  or  borrow,  and  who  is  obliged 
to  wait  until  he  returns  to  civilization  and  office  facil- 
ities before  he  can  begin  to  capitalize  on  his  experience. 


I 


The  Pacific  Northwest 

T  WAS  a  wild  and  unfettered  life,  a  buoyant,  joyous, 
reveling,  rollicking  life,  full  of  beauty,  with  ever  fresh 
and  recurring  fascination.  See  them  as  they  sit  around 
at  night  eating,  smoking,  and  chatting  round  the  ruddy  camp- 
fire,  with  weary  limbs  and  soiled  clothes,  after  a  day  of 
many  portages,  or  perhaps  after  a  wreck  in  a  rapid,  or  a 
beating  storm,  their  dark  luxuriant  hair  falling  in  tangled 
masses  round  their  bronze  faces,  and  their  uncouth  figures 
casting  weird  shadows  on  the  background  foliage.  See  them 
as  they  rise  from  their  hard  though  welcome  bed,  at  the 
first  faint  streak  of  dawn  on  a  frosty  morning,  to  the 
guide's  harsh,  leathern-voiced  call  of  'Leve,  leve,'  joking 
good  humor  gradually  arising  out  of  the  wheezes,  sneezes, 
grunts,  and  grumbles  of  their  somnolence.  See  them  now, 
merry  and  musical  as  larks,  throwing  themselves  with  their 
luggage  into  the  boats,  and  shoving  from  the  bank  out  into 
the  placid,  polished  water,  striking  up  their  morning  song 
to  the  soft,  low  rhythmic  dip  of  their  paddles,  which  rise 
and  fall  in  unison  as  if  moved  by  one  hand.  The  deepening 
flush  upon  the  sky,  as  from  some  huge  beacon  fire,  hidden 
beyond  the  distant  hills,  marks  the  approach  of  the  all- 
awakening  day;  or  if,  through  the  trees,  the  sun  is  first 
seen,  flooding  the  landscape  with  a  crackling  light  and 
setting  ablaze  the  ice-covered  foliage,  it  were  enough  to  turn 
cold  petrifaction  into  responsive  being." 

Since  the  historian  wrote  the  foregoing  colorful  de- 
scription of  the  French-Canadian  voyageur  in  the 
Pacific  Northwest,  the  gas  boat  has  supplanted  the 
bateau  and  canoe  in  the  coast  waters  as  well  as  in  many 
of  the  inland  lakes.  Steamship  lines  serve  the  seaboard 
towns.  Vancouver  has  become  a  large  and  important 
city.  The  cities  of  the  Sound  are  the  centers  of  grow- 
ing industries.  Prince  Rupert  is  the  most  recent  of  the 
coastal  cities  seeking  a  place  in  the  sun.  Nevertheless, 
there  are  vast  stretches  of  thick  forests  in  the  coastal 
country  of  British  Columbia  through  which  few  trails 
penetrate  and  which  are  comparatively  inaccessible  save 
from  the  fiords  and  bays  of  the  coast  and  the  great 
rivers  like  the  Skeena,  Stikine,  and  the  Nass. 

The  demands  of  the  prospector  and  the  mining  man 
are,  however,  increasing  the  facilities  for  transporta- 
tion. The  government  of  British  Columbia  is  assisting 
in  the  construction  of  trails.  Enterprising  steamship 
companies  have  extended  their  routes.  A  few  more 
Premiers  will  accelerate  the  development  of  the  North- 
west. It  is  already  a  great  mining  region.  Other 
mines  of  importance  will  undoubtedly  be  discovered. 
The  coal  resources  of  British  Columbia  insure  a  steady 
industrial  development  and  trade  with  Pacific  Coast 
points.  Perhaps  in  ten  years'  time  an  iron  and  steel 
industry  will  center  in  the  Puget  Sound  region.  The 
historic  time  interval  during  which  the  Northwest  has 
reached  its  present  development  has  been  short,  for  it 
was  only  in  1793  that  Alexander  Mackenzie  crossed 
the  Rocky  Mountains  in  the  Northwest  wilderness.  Fur 
trapper  and  prospector  followed,  and  initiated  the  civ- 
ilization that  has  pushed  back  the  frontier  farther  and 
farther  to  the  north. 
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The  Argonaut  Disaster:  Newspaper  Reports 


By  T.  A.  Rickard 


THE  tragic  side  of  the  Argonaut  mine-fire  has 
been  appreciated  by  the  mining  public;  but  it  had 
a  comic  side  as  well,  for  which  we  are  indebted 
to  the  daily  press.  During  the  three  weeks  in  which 
the  disaster  held  the  stage  the  newspapers  of  San 
Francisco  exhibited  their  quality  faithfully;  they  ex- 
ploited the  event  for  all  that  it  was  worth  commercially ; 
they  reveled  in  'sob  stuff'  worthy  of  a  high-school 
sophomore;  they  showed  such  a  sacred  regard  for 
truth  as  to  use  it  sparingly;  they  misled  and  misin- 
formed the  public  with  complete  success.  For  example: 
they  said  that  the  Argonaut  was  the  deepest  mine  in 
the  world.  The  vertical  depth  of  the  Argonaut  is  4275 
feet,  whereas  the  deepest  mine — the  St.  John  del  Rey, 
in  Brazil — goes  down  to  6426  feet.  They  invented  a 
concrete  barrier  to  serve  as  a  sort  of  spite  fence 
between  the  two  mines.  One  paper  said:  "After  the 
disastrous  fire  which  broke  out  in  the  Argonaut  two 
years  ago  .  .  .  six  hundred  feet  of  bulkheading 
was  put  in.  James  Spiers,  superintendent  of  the 
Kennedy,  says  that  it  would  be  impossible  to  cut 
through  this  solid  wall  in  time  to  reach  the  imprisoned 
men  while  they  still  live".  Of  course,  Mr.  Spiers  said 
nothing  of  the  kind.  The  entire  statement  is  crude 
fiction.  Another  newspaper  said,  more  specifically: 
"After  a  conference  with  representatives  of  the  U.  S. 
Bureau  of  Mines  ...  it  was  decided  again  to 
attempt  to  cut  through  the  concrete  bulkheading  which 
separates  the  lower  levels  of  the  Kennedy  and  Argonaut 
mines  It  is  estimated  that   it  will  take  four 

days  and  nights  to  cut  through  the  hard  cement". 

The  men  at  work  underground  in  the  effort  to  reach 
the  victims  were  described  as  "racing  to  the  rescue", 
they  were  "perspiring  like  fighters  in  the  ring",  they 
were  "working  like  demons",  they  were  "sobbing  with 
eagerness"  to  reach  their  comrades,  and  so  forth.  The 
fact  is  that  the  work  proceeded  in  a  quiet  and  orderly 
fashion,  but  with  more  diligence  than  usual.  It  could 
not  have  been  done  in  a  fit  of  hysteria.  Among  the 
victims  was  the  brother  of  one  of  the  rescuers.  This 
gave  the  correspondents  the  cue  for  some  bunkum. 
In  the  'Examiner'  I  found  the  following:  "The  heat  is 
intense.  One  man,  in  this  morning's  shift,  lost  his 
balance  and  dropped  his  pick.  His  partners  say  that 
he  sprang  barehanded  at  the  impacted  earth  and  tore 
at  it  with  bleeding  finger-nails  until  a  wheelbarrow  man 
recovered  the  fallen  pick  and  thrust  it  into  his  grasp". 
In  the  'fall'  the  next  day.  I  found  an  echo:  "With  their 
nerves  near  breaking  point  one  of  them  will  suddenly 
drop  his  wheelbarrow  and  run  Bobbing  to  the  stubborn 
facing,  pushing  the  man  with  the  pick  out  of  the  way, 
and  start  digging  frantically  into  the  muck  with  his 
hands.  Kind-hearted  mine-bosses  will  lead  him  away 
to  the  surface  where  Red  Cross  nurses  dress  his  bleed- 
ing fingers".  It  was  stated  in  th<  that  some 
of  the  men  on  the  rescue  teams  were  refusing  to  eat, 
"feeling  that  every  bite  the>  take  i  wrested  clfishly 
from  the  moutli  dying  for  lack  of  it".  "A 
few  more  days  and  hope  fights  with  despair,  ' 

the  shafts  in  the  Kennedy  mine  gol  nearer  and  nearer 
to  the  gold  mausoleum".  For  "shafts"  read  'shifts'; 
but  even  then  there  remains  bathos  more  than  enough 


to  smother  the  pathos.  There  was  much  said  about  the 
heat.  The  men  were  described  as  working  nearly  naked 
in  the  atmosphere  of  "a  baker's  oven"  in  their  heroic 
effort  to  reach  the  47  men  imprisoned  in  their  "gold- 
specled  tomb".  On  September  1  the  temperature  on 
the  surface  was  94°;  at  the  3600-ft.  station  of  the 
Kennedy  it  was  79°;  at  the  face  of  the  3600-ft.  drift  it 
was  87°;  at  the  face  of  the  3900-ft.  drift  it  was  85°. 
Of  course,  the  humidity  made  it  seem  hotter  to  the  men 
that  were  working  hard,  but  the  temperature  was  not 
abnormal  for  a  mine  on  the  Mother  Lode,  for  the  air 
underground  has  the  mean  annual  temperature  of  the 
locality  in  which  it  is  situated,  plus  an  increment  of 
about  one  degree  for  each  200  feet  of  depth.  On 
Monday  September  4  the  San  Francisco  papers  issued 
'extras'  to  announce  the  news  that  signals  had  been 
heard  from  the  imprisoned  men.  This  was  a  belated 
mention  of  an  incident  of  which  I  had  been  informed 
two  days  previously.  At  4  o'clock  on  Saturday  I  was 
told  by  the  manager  of  the  Kennedy  that  two  men 
asserted  that  they  had  heard  four  successive  'shots'  in 
the  Argonaut  and  that  these  must  have  been  fired  by 
the  imprisoned  miners.  Investigation  was  made,  the 
men  that  told  the  story  were  questioned,  and  we  decided 
that  they  had  been  misled  by  an  imagination  stimulated 
by  hysteria.  The  miners  inside  would  not  be  likely  to 
explode  dynamite  because  of  the  fume  that  the  explo- 
sion would  make  at  a  time  when  it  was  essential  not  to 
contaminate  the  air  they  were  breathing.  Next,  there 
was  no  need  for  them  to  signal  in  this  way  because,  if 
alive,  they  must  know  that  a  rescue  was  being  at- 
tempted; apart  from  the  blasting  done  in  the  course  of 
the  work  on  the  3600  and  3900-ft.  levels,  it  had  been 
arranged  to  fire  a  shot  at  regular  intervals  of  four 
hours  in  order  to  inform  the  victims  that  efforts  were 
being  made  to  reach  them.  They  would  be  sure  to 
understand  the  meaning  of  such  a  signal.  It  is  amusing 
to  note  that  in  the  attempt  to  appear  smart  the  news- 
papers alleged  that  the  event  had  happened  "today", 
although  they  must  have  know  that  the  story  of  it  had 
been  told,  and  rejected,  two  days  before.  All  the  maps 
that  they  published  were  ludicrous.  The  fact  that  one 
shaft  was  vertical  and  the  other  was  on  the  dip  of  the 
vein  bothered  them  greatly;  none  of  the  scribblers 
Beemed  to  understand  that  a  section  to  show  the  levels 
had  to  be  drawn  on  the  plane  of  the  vein,  on  which  the 
inclined  shaft  would  appear  foreshortened  and  vertical, 
because  il  is  at  right  angles  to  the  strike  of  the  vein. 
When  they  wanted  to  show  a  crooked  crosscut  they 
drew  it  in  I  lie  form  of  a  hump  above  the  level.  And 
when  the  hour  came  for  making  the  connection  between 
the  Kennedy  and  the  Argonaul  workings  they  burst 
into  a  Hood  of  hysteric  nonsense.  One  of  them,  the 
'Chronicle'.  Issued  an  extra,  which  was  sold  by  ruffians 
with  raucous  voices  on  Sunday  afternoon,  for  the  pur- 
pose  of  making  people  believe  that  the  connection  had 
been  made  and  the  men  reached,  whereas  all  that  the 
announced  was  that  there  had  been  further 
in  breaking  through.  That  Una!  imposition  on 
the  public  made  a  proper  conclusion  for  a  campaign 
that  illustrated  completely  the  ignorance,  stupidity,  and 
Unscrupulous   sensationalism   of  a    prostituted   press. 
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Opportunities  for  Prospectors  in  Peru 

The  Editor: 

Sir — In  your  columns  in  recent  issues  there  have 
appeared  interesting  letters  in  regard  to  "prospecting 
for  orebodies."  Prospecting  for  new  commercial  ore- 
bodies  in  the  United  States  today,  I  imagine,  must  be 
like  looking  for  the  proverbial  needle  in  the  haystack. 
Doubtless  you  have  heard  and  read  about  Peru.  Believe 
me,  it  is  not  a  question  of  searching  for  the  needle  here. 
The  main  problem  for  the  prospector  in  Peru  is,  among 
the  innumerable  outcrops,  to  choose  the  right  one, 
having  due  regard  to  the  hundred  and  one  other  factors 
necessary  to  insure  development  into  an  economically 
successful  mine.  Remember  that  prospecting  on  the 
high  Andes  is  much  easier  than  in  the  lowlands,  as 
there  is  no  vegetation,  the  rocks  are  barren  and  clean, 
and  the  outcrops  are  perfectly  visible  for  long  distances 
and  to  great  depths,  for  nowhere  else  on  earth  is  the 
crust  cut  into  so  deeply  as  here. 

Picking  the  proper  mining  prospect  in  Peru  resembles 
making  the  right  selection  of  a  piece  of  jewelry  in  a 
big  store — it  is  a  question  jf  cash,  experience,  tact,  and 
taste,  including  the  factor  of  the  firm's  reputation  for 
responsibility  and  fair  dealing. 

In  Peru,  along  certain  lines  of  the  Andes,  you  fall  over 
outcrops  every  few  miles  all  along  your  course,  and  here 
comes  in  the  question  of  what  to  choose — another  case  of 
cash,  experience,  tact,  taste,  and  situation  as  regards 
transport  facilities,  and  the  factor  of  the  firm. 

I  fancy  I  can  hear  your  mining  readers  exclaim: 
"Yes,  we  know  all  about  Peru  and  also  about  the  enor- 
mous altitudes  above  sea  level;  the  cold,  desolate  and 
bleak  uplands;  the  absence  of  roads,  and  transportation 
difficulties;  the  political  struggles,"  and  so  forth.  No 
doubt  many,  very  many,  objections;  but  mines  are 
where  we  find  them,  and  are  not  made  or  placed  to  order. 

Do  we  find  such  mighty  veins  or  deposits  as  are  to  be 
found  scattered  in  such  profusion  all  over  the  Peruvian 
Cordilleras  in  a  garden  of  Eden,  in  Broadway,  or 
Madison  Square?  Even  in  the  marvelous  U.  S.  A.  were 
they  found  conveniently  placed  alongside  a  railway, 
or  were  railways  built  to  the  mines?  Nowhere  else 
on  earth  does  the  investigator  find  high-grade  ore 
deposits  in  such  abundance  as  in  Peru.  That  the  country 
is  new  and  backward  and  that  there  are  many  diffi- 
culties today  is  true;  but  it  is  fast  improving,  and  the 
day  is  not  far  off  when  there  will  be  a  large  demand  for 
mining  properties  here.  As  a  mining  engineer  and  a 
Peruvian  it  hurts  one  to  see  so  many  of  these  stagnant 
pools  of  great  potential  wealth  lying  idle  and  unde- 
veloped, when,  by  the  expenditure  of  a  few  thousands  of 
dollars  and  the  judicious  study  and  selection  on  the  part 
of  competent  and  conscientious  mining  engineers  and 
geologists,  they  could  all  be  brought  into  successful  and 
remunerative  exploitation. 

I  remember  having  seen  in  your  columns  that  your 
country  had  been  searched  and  prospected  from  Alaska 
to  Panama  in  vain  for  new  promising  orebodies.     No 


doubt  the  same  has  been  said  of  the  Peruvian  Andes, 
and  also  of  the  country  from  Panama  to  Cape  Horn. 
But  such  statements  must  not  be  taken  seriously,  as 
there  is  more  mineral  wealth  lying  idle  in  this  unparal- 
leled chain  of  mighty  mountains  than  the  world  has  ever 
dreamed  of.  It  must  be  remembered  that  prospecting 
in  the  high  mountains  of  the  Cordillera  is  an  expensive 
tedious,  disagreeable,  and  generally  unprofitable  pursuit, 
except  for  those  equipped  with  a  sufficiency  of  cash, 
scientific  knowledge  and  courage,  and,  most  important, 
the  necessary  financial  backing  when  the  right  orebody 
is  determined  upon. 

When  a  small  band  of  enthusiastic  mining  men  dis- 
patch a  mining  engineer  to  South  America  with  instruc- 
tions to  look  for  and  pick  some  good  property,  as  a  rule 
they  are  sending  him  on  a  wild-goose  chase.  For  the 
field  is  enormous;  natives  will  not  tell  him  where  the 
good  prospects  are,  and  the  expense  fund  allowed  him 
is  usually  very  limited.  His  future  employment  depends 
upon  his  not  spending  too  much  or  recommending  some- 
thing that  will  turn  out  a  failure.  Many  of  these  misfit 
prospecting  outfits  have  come  to  Peru,  always  with  the 
same  result  and  always  with  the  same  story.  "No 
good."  "Nothing  doing."  There  are  enormous  proved 
ore  deposits,  idle  since  colonial  times,  regions  with 
copper  enough  to  supply  the  whole  world,  similar  to  the 
deposits  of  Lake  Superior  or  Corocoro,  unworked 
because  of  lack  of  transportation  facilities,  want  of 
capital,  and  lack  of  enterprising,  intelligent  manipula- 
tors,   and   technically    skilled   prospectors. 

Many  of  the  most  important  mineral  deposits  lie  on 
the  eastern  slopes  of  the  Andes,  facing  the  Amazon 
region,  the  Atlantic  and  not  the  Pacific,  and  herein  lies 
the  true  and  future  solution  of  the  problem.  Whereas 
it  will  require  literally  millions  of  dollars  to  build  costly 
railroads  between  the  Pacific  Coast  and  the  hundred-and- 
one  promising  mining  districts  that  extend  over  twelve 
hundred  miles  from  north  to  south  in  the  Peruvian 
Andes,  by  utilizing  the  unequaled  water  highways 
already  provided  by  nature  in  the  Amazon  River,  with 
its  mighty  tributaries,  and  by  utilizing  and  constructing 
automobile  roads  between  the  mines  and  these  navigable 
rivers,  the  illimitable  dormant  mineral  wealth  of  Peru 
on  the  eastern  slopes  of  the  Andes  can  be  opened  up  to 
great  commercial  development  with  comparative  ease 
and  economy. 

When  proper  advantage  is  taken  of  the  cheap  river 
transportation  provided  by  the  Amazon  River  and  its 
tributaries,  the  present  mineral  output  of  Peru  by  way 
of  the  expensive  railroads  to  the  Pacific  Coast  will  be 
insignificant  compared  to  what  will  go  out  by  way  of 
Iquitos. 

What  I  emphasize  is  that  today  one  can  secure  very 
valuable  properties,  away  from  actual  railroad  lines,  for 
a  trifle.  By  the  time  the  properties  are  studied  and  de- 
veloped, the  transportation  facilities  to  meet  conditions 
will  also  be  there. 

I  could  have  bought  Cerro  de  Pasco  four  years  before 
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Haggin  paid  $4,500,000,  for  the  sum  of  $50,000.  I  still 
have  the  original  papers  and  can  prove  it.  Today  one 
can  buy  for  a  song  good  properties;  a  few  years  hence 
the  same  properties  will  be  worth  millions. 

If  one's  object  is  to  earn  a  good  interest  on  invest- 
ment, one  has  endless  opportunities  here;  the  trouble 
lies  in  getting  the  right  man  to  report  on  the  facts,  and 
that  costs  money,  and  so  does  the  trip ;  but  all  this  is  a 
trifle  to  what  those  properties  will  produce. 

Send  and  interest  an  Al  engineer,  a  brave,  enter- 
prising, clever  man,  with  all  the  money  and  time  neces- 
sary to  find  a  profitable  mining  proposition,  and  let  him 
consult  with  responsible  local  engineers  as  to  how  and 
where  to  go,  and  the  money  spent  will  earn  a  wonder- 
ful interest.  R.  F.  LETTS. 

Lima,  Peru. 

♦ 

Is  Australia  Labor  Ridden? 
The  Editor: 

Sir — In  looking  through  an  old  copy  of  the  Mining 
vnd  Scientific  Press  dated  Jan.  7  last,  I  came  across 
an  editorial  paragraph  about  a  gold-stealing  incident  on 
a  Victorian  mine,  concluding  with  the  sentence  "Such 
are   the   conditions   in   labor-ridden   Australia." 

I  recently  spent  some  little  time  in  various  parts  of  the 
United  States,  in  England,  and  South  Africa,  which, 
with  Canada  and  Australia,  in  which  I  live,  are  the 
principal  English-speaking  countries  of  the  world.  A 
matter  which  impressed  itself  strongly  upon  my  mind 
in  the  course  of  travel  was  that  fundamentally  there  is 
no  marked  difference  in  human  nature  under  the  vary- 
ing conditions.  Nor  did  there  seem  to  me  to  be  any 
great  difference  in  the  essence  of  the  problem  arising 
out  of  the  relations  between  the  employer  and  the 
employed.  Further  than  that,  the  means  adopted  in  the 
endeavor  to  solve  this  problem  had  in  many  instances 
much  in  common.  The  accusation  that  Australia  is 
under  the  unmitigated  control  of  organized  labor  is 
not  novel,  but  the  sight  of  the  printed  word  crystallized 
the  matter  in  my  mind  to  some  extent.  Those  Amer- 
icans whom  I  met  and  who  knew  that  Australia  was  on 
the  map  were  unanimous  in  believing  the  general  truth 
of  the  statement  that  the  beginning  and  the  end  of 
Australian  politics  was  labor  domination.  Statistics 
can  be  produced  to  prove  or  disprove  this  statement, 
but  they  somehow  fail  to  carry  conviction,  and  other 
manifestations  to  my  mind  have  more  force. 

Organized  labor  in  every  country  in  the  world  has 
made  great  progress  during  the  past  quarter  of  a 
century  in  achieving  its  legitimate  aim  of  getting  a 
fair  deal.  The  rate  of  progress  has  sometimes  led  to 
excesses,  and  in  certain  instances,  on  the  other  hand, 
lack  of  success  has  had  the  same  effect.  It  is  difficult 
to  disentangle  these  and  other  motive  forces.  With 
regard  to  the  Australian  labor  movement,  it  has  been 
ill-advised  in  seeking  bettor  conditions,  higher  wages, 
and  shorter  hours,  while  not  appearing  to  realize  that 
these  benefits  must  be  earned  before  they  can  be  enjoyed 
permanently.  The  "go-slow"  doctrine  has  been  felt  in 
other  countries;  judging  from  what  one  reads  it  has 
■  ■in  England,  not  so  bad  in  ted  States. 

I    recall   a   declaration   some    ■. .  Diapers, 

that  the  American  workingman  want'  I    con- 

ditions, the  best  wages,  and  the  shortest  hour  '>ut  he 
was  willing  to  work  for  them.    That  i  vhieh 

is  worthy  of  support  by  everyone.  To  the  .  tenl  thai 
the  Australian  Labor  party  has  identified  itself  with  the 
slow-goers  it  has  made  a  mistake. 


Coming  back  to  our  being  labor-ridden,  does  not  the 
accusation  rest  chiefly  upon  this:  that  improvement  in 
the  conditions  of  the  workingman  has  been  obtained  in 
Australia  largely  by  constitutional  methods,  that  special 
tribunals  have  been  set  up  by  governments  to  deal  with 
conditions  of  work  and  wages,  and  that  their  decisions 
are  enforced  by  law?  Is  not  this  the  crux  of  the 
matter?  Statistics  can  be  brought  to  prove  that  we 
have  more  strikes  and  have  lost  more  working  days 
than  others,  and  other  statistics  can  be  brought  to 
prove  just  the  opposite.  As  a  matter  of  fact,  we  have 
had  a  number  of  labor  troubles,  and  so  has  England — 
and  so  has  the  United  States.  What  country  in  the 
world  has  been  without  acute  labor  troubles  in  the 
last  eight  years? 

The  conservative  newspapers  in  this  country  are  still 
laboring  under  the  obsession  that  the  Federal  Arbitra- 
tion Court  forced  up  wages,  and  they,  together  with 
many  employers,  are  now  declaiming  against  the  court 
because  it  is  not  forcing  them  down  fast  enough.  Of 
course,  wages  have  gone  up  in  Australia,  but  what  is 
not  generally  recognized  is  that  they  have  not  gone  up 
to  the  same  extent  as  in  some  other  countries — for 
instance,  the  United  States — where  there  was  nothing 
corresponding  to  our  Arbitration  Court,  to  be  blamed 
for  putting  them  up.  They  rose  for  very  obvious 
reasons  here  as  elsewhere:  inflation  of  money,  war  de- 
mand for  labor,  and  general  prosperity  brought  about 
by  the  spending  of  war  money. 

A  marked  difference  that  can  be  seen  in  the  trend  of 
wages  upward  and  latterly  downward  is  that  in  Aus- 
tralia the  rise  was  slower  and  did  not  go  so  far,  and  the 
fall  is  being  retarded  by  the  action  and  inaction  of  the 
court.  The  court  has  acted  as  a  flywheel  and  has  reduced 
the  extent  and  rate  at  which  these  great  economic 
changes  have  been  made.  Some  years  ago  when  the 
court  showed  that  it  was  ready  to  recognize  evidence 
and  increase  wages  where  the  increase  was  justified,  it 
was  rushed  by  applicants  to  take  advantage  of  the  new 
situation.  It  was  simultaneously  cursed  by  the  people 
who  had  to  pay  the  increased  wages.  When  the  rate  of 
increase  faltered,  the  popularity  of  the  court  among  the 
working  class  waned,  and  now  that  the  court  is  pre- 
venting drastic  reduction  of  wages,  but  granting  some 
relief  to  employers,  having  regard  to  the  cost  of  living 
and  the  ability  of  industry  to  carry  on,  employers  com- 
plain that  it  is  ruining  the  country  for  not  taking  more 
drastic  action,  and  the  Labor  party  is  suffering  from 
the  natural,  but  irrational,  disappointment  that  the 
comparatively  high  level  of  wages  ruling  during  the 
war  cannot  be  fully  maintained. 

There  is  another  aspect  of  the  matter  which  I  do  not 
remember  seeing  or  hearing  mentioned  either  by 
critics  or  defenders  of  the  Australian  system.  We  are 
reading  now  about  the  coal  and  railroad  strikes  in 
America.  I  am  not  competent  to  express  any  opinion 
as  to  the  merits  of  the  e  i  sues,  but  a  fact  that  emerges 
prominently  is  that,  a  resull  of  difference  of  opinion 
upon  the  Wage  question,  violence  occurred,  resulting  in 
the  death  of  about  lift\  persons.  It  does  not  matter 
much  whether  the  victin  were  on  one  side  of  the  fence 
or  the  other;  they  became  involved  in  the  struggle  and 
they  died  dreadful  deaths. 

In  March  last  the?  lispute  in  the  Transvaal 
with  regard  to  industrial  matters.  The  details  of  the 
outbreak  were  published  in  every  newspaper,  and  the 
total  death  roll  was  between  200  and  300.  These  inci- 
dent^  art    perhnps   th Si    prominent  of  their  sort. 
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but,  unfortunately,  they  are  not  unique.  Speaking  from 
memory,  I  fail  to  recall  any  instance  in  Australia  of 
industrial  disputes  leading  to  the  loss  of  one  single  life 
by  violence.  I  may  be  wrong,  and  there  may  be  some 
isolated  instance.  One  reason  for  this  immunity  seems 
to  be  clear:  whatever  apparently  impossible  position 
arises,  whatever  difficulty  people  may  have  in  agreeing 
or  compromising  upon  divergent  claims,  the  legal  ma- 
chinery is  in  existence  for  referring  the  matter  to 
arbitration.  In  nineteen  cases  out  of  twenty  this  sys- 
tem of  arbitration  is  successful  in  arriving  at  a  work- 
able compromise  or  adjustment.  Sometimes  it  fails  and 
there  is  a  strike,  and  the  strike  receives  great  promi- 
nence, and  news  of  it  is  cabled  far  and  wide,  but  recital 
of  the  other  nineteen  cases  where  disputes  were  settled 
and  the  resulting  agreements  loyally  kept  is  not  news 
and  therefore  is  not  widely  known ;  it  is  not  even  recog- 
nized in  this  country. 

It  would  be  foolish  to  claim  that  the  arbitration  court 
and  the  whole  industrial  system  of  Australia  is  perfect. 
There  are  many  tribunals  over  the  whole  of  which  the 
Federal  Court  of  Arbitration  exerts  a  large  measure  of 
influence.  There  are  many  and  divergent  views  as  to 
what  should  be  done  to  rectify  the  anomalies  which 
undoubtedly  exist;  some  would  abolish  the  system, 
others  curtail  or  modify  it.  Admitted  that  considerable 
amendment  is  desirable  and  necessary,  and  that  by 
errors  of  commission  and  omission  harm  has  been  done, 
the  existence  of  a  permanent  tribunal  clothed  with  the 
authority  of  the  law  is  preferable  to  the  lack  of  it. 

And  again  another  thing  strikes  me:  I  do  not  pro- 
pose to  write  several  vo'.umes  of  "my  impressions  of 
America,"  but  I  could  not  avoid  forming  impressions 
both  in  America  and  elsewhere,  and  quite  naturally  I 
made  comparison  between  conditions  as  I  saw  them  and 
those  existing  in  Australia.  No  apology  is  needed 
for  doing  so,  nor  is  any  offered.  It  was  unfortunate  that 
I  saw  America  in  winter  only  and  little  of  rural  life. 

In  England  I  saw  something  of  the  cities  and  of  the 
country.  In  South  Africa  only  of  mining  on  the  Rand, 
excepting  for  passing  through  a  thousand  miles  of 
veldt  by  rail,  but  I  could  not  avoid  one  large  and  com- 
prehensive conclusion.  We  in  Australia  are  a  long  way 
removed  from  the  center  of  the  world,  wherever  that 
center  may  be.  There  is  a  good  deal  we  miss,  but  on 
the  other  hand  a  great  deal  that  we  gain.  There  are  not 
the  extremes  of  wealth  and  poverty  in  Australia  that  are 
so  obvious  in  these  other  countries,  and  we  have  no 
racial  problems.  Our  climate  has  great  variations,  but 
in  those  parts  of  Australia  where  the  greatest  number 
of  the  inhabitants  congregate,  the  climate  is  free  from 
those  extremes  which  the  inhabitants  of  England  or  the 
Northern  States  have  to  meet.  We  have  a  large  new 
country  with  great  resources.  While  we  were  guilty 
of  the  extravagance  of  1917-'18  and  '19,  we  were  left 
far  behind  in  the  race  by  the  other  candidates.  And, 
finally,  I  feel  satisfied  that  after  one  has  examined  all 
the  factors  which  have  to  be  taken  into  account,  after 
one  has  discounted  the  admitted  disadvantages  which  we 
suffer,  after  one  has  given  due  credit  for  the  benefits, 
material  and  other,  to  be  gained  by  residence  nearer 
the  centers  of  culture,  the  ultimate  verdict  is  that  the 
average  man  or  woman  living  under  Australian  condi- 
tions gets  more  satisfaction  out  of  life  than  the  average 
man  or  woman  in  the  United  States  or  England,  and 
this  despite  the  fact  that  we  are  "labor-ridden." 

Bendigo,  Victoria.  A.  Moline. 


The  Argonaut  Disaster 
The  Editor: 

Sir— Mr.  T.  A.  Rickard's  articles  recently  appearing 
in  the  Journal-Press,  dealing  with  the  Argonaut  fire, 
in  which  he  takes  the  position  that,  if  "the  man  of  the 
hour"  had  been  present,  and  had  immediately  closed 
down  the  fan  upon  first  discovering  the  fire,  the  down- 
cast shaft  would  have  been  converted  into  an  upcast 
shaft  before  the  deadly  fumes  had  a  chance  to  settle  in 
the  lower  workings  of  the  mine,  thus  giving  the  men 
at  least  some  opportunity  to  make  their  escape  through 
the  Muldoon  exit,  which  was  intended  by  law  to  meet 
the  contingency  of  the  main  shaft  being  blocked,  have 
been  of  notable  technical  interest  and  should  stimulate 
helpful  discussion. 

To  tell  what  should  have  been  done  after  the  thing 
has  actually  happened  is,  of  course,  much  easier  than 
actually  to  do  it  on  the  spur  of  the  moment.  It  is  granted 
that  unerring  judgment  and  quick  decision  would  have 
saved  the  lives  of  the  miners  if  it  had  been  exercised  at 
once  when  the  fire  was  discovered.  But  apparently  no 
one  on  duty  in  the  mine  had  previously  discussed  what 
to  do  in  such  an  emergency,  and  it  is  not  surprising  that 
the  right  thing  was  not  done.  No  method  of  procedure 
had  been  suggested  or  adopted  in  advance,  according  to 
all  information  thus  far  available. 

It  is  claimed  by  some  of  the  experts  that  were  pres- 
ent at  the  fire  that  no  one  on  duty  had  the  right  to 
close  down  the  fan  except  the  superintendent,  and  that 
when  he  arrived  on  the  scene  it  was  probably  too  late. 
In  fact,  some  go  so  far  as  to  say  that  from  the  time  the 
fire  was  first  discovered  there  was  nothing  that  could 
have  been  done  that  offered  even  the  slightest  assur- 
ance of  saving  the  men. 

There  is  no  doubt  that  within  twelve  hours  after 
the  fire  started,  and  from  then  on,  everything  possible 
was  done  to  get  to  the  men.  The  question  whether  or 
not  something  could  have  been  done  immediately  after 
discovering  the  fire  may  always  be  a  debatable  one.  In 
view  of  what  happened,  it  seems  that  a  little  foresight, 
on  the  part  of  the  mine  management  and  the  state  offi- 
cials, who,  at  least  in  a  measure,  are  responsible  for 
the  safety  of  the  men  underground,  would  have  caused 
them  to  consider  what  should  be  done  in  case  of  a  shaft 
or  hoist  fire  such  as  actually  happened,  and  to  work  out 
a  method  of  procedure. 

Assuming  that  such  plans  had  been  made  before- 
hand, one  of  two  things  would  have  resulted:  Either 
some  method  of  procedure,  such  as  closing  down  or 
reversing  the  fan,  would  have  been  decided  upon,  or  the 
management  would  have  frankly  admitted  that  the  men 
had  no  avenue  of  escape  if  the  shaft  caught  fire,  leaving 
that  exit  blocked.  Such  an  admission  beforehand  would 
have  revealed  that  the  legal  protections  were  in- 
adequate. 

It  may  be  claimed,  and  no  doubt  rightly  so,  that  other 
mines  are  operating  without  having  discussed  any 
definite  plan  of  procedure  in  such  an  emergency.  In 
view  of  what  has  happened  at  the  Argonaut,  it  is 
doubtful  if  this  alibi  offers  any  soothing  solace  to  the 
staff.  Sins  of  omission  are  not  far  removed  from  sins 
of  commission. 

The  disaster  is  a  most  regrettable  one,  and  no  doubt 
will  result  in  more  thought  being  given  to  the  subject 
of  what  to  do  if  the  unexpected  happens  and  how  to  pre- 
vent a  recurrence.  Henry  Hanson. 

San   Francisco,   Calif. 
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The  Problem  of  Life  at  High  Altitudes 

Causes  and  Effects  of  Anoxemia,  Both  Acute  and  Chronic,  Studied  by  Scientists  on 

Recent  Expedition  to  Peruvian  Andes — Efficiency  of  Human  Machine  Lessened 

With  Increase  in  Elevation — Relief  Only  With  Acclimatization 


By  William  Spence  Black 


RCENTLY  a  special  investigation  of  the  problem 
of  life  at  high  altitudes  has  been  made  by  the 
medical  profession.  Under  the  direction  of  Dr. 
Joseph  Barcroft,  of  Cambridge  University,  a  party  of 
physicians  from  prominent  universities  and  hospitals 
in  England  and  the  United  States  went  to  South  Amer- 
ica and  in  the  Peruvian  Andes  studied  the  effects  of 
high  altitudes  on  the  functioning  of  the  human  body. 
This  expedition  returned  early  in  February,  1922,  and 
Dr.  Barcroft  delivered  a  series  of  eight  lectures  before 
the  Lowell  Institute,  of  Boston,  on  the  work  accom- 
plished and  the  results  secured;  other  lectures  were 
given  at  the  Harvard  Medical  School  by  Dr.  Alfred  C 
Redfield,  also  a  member  of  the  expedition. 

The    Cerro    de    Pasco    mining    district,    in    Central 
Peru,  affords  an  excellent  example  of  what  the  mining 


Lake  Pun  Run,  Peru,  li,200  ft.  above  sea  level.     Vana- 
dium Corporation's  camp  at  Jumasha  visible  on 
far  side.    Ore  is  carried  on  lake  on  barges 

industry  has  accomplished  in  regions  of  high  altitude, 
and  it  is  appropriate  that  the  studies  of  the  expedition 
should  have  been  conducted  in  this  district.  The  Cerro 
de  Pasco  Copper  Corporation  extended  facilities  and 
accommodations  to  the  party  in  Cerro  de  Pasco  and 
Morococha,  at  which  points  this  corporation  conducts 
extensive  mining  operations  at  a  high  altitude.  Cerro 
de  Pasco  is  situated  at  an  elevation  of  14,200  ft.  and 
Morococha  at  a  little  more  than  14,800  ft.  Some  work 
was  also  done  at  Ticlio,  a  station  near  the  summit  of 
the  Central  Railway  of  Peru,  where  the  elevation  is 
15,665  ft.  above  sea  level. 

Among  the  properties  situated  within  this  district 
are  the  well-known  copper  mines  of  the  Cerro  de  Pasco 
Copper  Corporation,  the  unique  vanadium  deposit  of 
Mina  Ragra,  owned  and  operated  by  the  Vanadium 
Corporation  of  America;  the  silver  mines  of  Colquijlrea, 
owned  by  Sefior  E.  E.  Fernandini,  which  are  reported 
to  be  the  richest  silver  mines  in  Peru,  and  the  cop- 
per mines  of  the  Societe  de  Mines  de  Huaron.  All  thes. 
properties  are  from  14,000  to  16,000  ft.  above  sea  level. 


For  high  altitude  operations,  Mina  Ragra  is  especially 
noteworthy,  the  camp  at  the  mine  being  at  an  altitude 
of  15,500  ft.  The  Carcoles  camp,  which  is  the  highest 
base  camp  of  the  Guggenheim  tin  interests  in  Bolivia, 
is  situated  at  the  same  elevation,  and  to  the  best  of 
my  knowledge,  this  is  the  highest  elevation  at  which 
a  permanent  mining  camp  has  ever  been  established. 

Engineering  handbooks  furnish  ample  data  with  re- 
gard to  the  effects  of  high  altitudes  on  the  performance 
and  efficiency  of  compressors,  gas  engines,  and  other 
machines,  but  heretofore  little  information  with  regard 
to  the  behavior  and  efficiency  of  the  human  machine 
under  similar  conditions  has  been  available.  That  the 
human  machine  finds  existence  arduous  at  high  altitudes, 
and  that  its  efficiency  is  impaired,  are  facts  which  have 
long  been  known  and  recognized,  and  it  was  the  pur- 
pose of  the  expedition  to  learn  just  how  the"  body 
suffered,  to  what  extent,  and  from  what  causes.  The 
results  are,  therefore,  of  special  interest  to  the  mining 
profession,  particularly  because  mining  has  been  a 
pioneer  industry  in  regions  of  high  altitude,  as  it  has 
also  been  in  the  other  so-called  "waste  places  of  the 
earth."  Many  mining  companies  whose  operations  are 
conducted  at  high  altitude  require  all  candidates  for 
positions  on  their  technical  staff  to  pass  a  rigid  physical 
examination  before  they  are  engaged,  and  if  any  mem- 
bers of  their  family  are  to  accompanying  them,  they, 
too,  must  satisfy  the  examining  physicians  as  to  the 
condition  of  their  health.  Furthermore,  to  relieve  the 
strain  of  life  at  high  altitudes,  the  management  is 
instructed  to  see  that  all  men  take  a  two  weeks'  vacation 
at  sea  level  for  every  six  months  spent  in  the  moun- 
tains. In  spite  of  strict  physical  examination,  it  fre- 
quently happens  that  men  in  perfectly  normal  health 
are  unable  to  live  in  high  altitudes,  and  the  company  is 
obliged  to  pay  their  traveling  expenses  both  ways  with- 
out securing  any  service  whatever  from  the  men  so 
engaged,  and  is  then  put  to  the  necessity  of  refilling 
these  positions  on  the  staff,  which  involves  further 
delays  and  expense.  It  has  always  been  hoped  that 
some  plan  of  physical  testing  could  be  devised,  whereby 
a  man's  fitness  for  work  in  high  altitudes  could  be 
definitely  determined,  and  the  results  of  the  work  of 
the  expedition  offer  considerable  promise  that  this  is 
now  going  to  be  possible. 

Living  at  high  altitudes  means  existing  in  a  thin  or 
rarefied  air,  and  the  body  and  the  various  bodily  func- 
tions must  be  adapted  to  a  decreased  atmospheric 
pressure  and  to  a  proportionate  decrease  in  the  oxygen 
content  of  the  air.  The  following  table  illustrates  the 
extent  of  these  changes  for  various  altitudes: 

ATM<>spilr'.HIC,JPRE88lJRE    AT    VARIOUS    ALTITUDES 
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The  effects  of  these  changes  upon  three  types  of  indi- 
viduals, those  not  acclimated,  those  partly  acclimated, 
and  those  acclimated,  were  observed  and  recorded  by 
the  members  of  the  expedition.  The  non-acclimated 
type  was  represented  by  members  of  the  party,  the 
partially  acclimated  by  members  of  the  mine  staffs,  and 
the  acclimated  by  natives.  The  data  collected  comprise 
the  latest  information  available  on  this  subject  and 
are  of  value  in  the  study  of  certain  diseases,  such  as 
pneumonia  and  gas  poisoning,  as  well  as  in  the  problem 
of  life  at  high  altitudes.  The  final  results  are  not 
definitely  conclusive  in  some  cases,  and  there  is  diver- 
gence of  opinion  regarding  the  interpretation  of  the 
results,  but  a  good  foundation  has  been  secured,  upon 
which  further  work  is  planned. 

Mountain  Sickness  Due  to  Failure  of  Lungs 
to  Function  Properly 

At  an  altitude  of  15,000  ft.  the  density  of  the  atmos- 
phere is  only  56.5  per  cent  of  that  at  sea  level  and  the 
oxygen  content  of  the  air  which  a  person  at  that  alti- 
tude must  breathe  is  proportionately  reduced.  The 
difference  in  pressure  is  also  quite  appreciable  and,  ex- 
pressed in  pounds  per  square  inch,  it  is  6.4  lb.  less  than 
at  sea  level.  Strange  though  it  may  seem,  a  normal 
healthy  body  appears  to  adapt  itself  readily  to  this 
decrease  in  pressure,  and  none  of  the  ill  effects  of  high 
altitude  are  attributed  directly  to  it.  The  decreased 
oxygen  content  of  the  air,  however,  results  in  complica- 
tions which  affect  the  functioning  of  the  lungs,  heart, 
and  digestive  organs,  and  to  a  lesser  extent  the  brain 
and  the  composition  of  the  blood.  The  illness  resulting 
from  these  effects  is  termed  anoxemia,  and  may  be 
either  chronic  or  acute.     Dr.  Barcroft  defines  anoxemia 


Native  home  in  Andes.    Note  short  stature  of  natives  as 
compared  with  that  of  two  Americans  at  the  left 

as  that  condition  in  which  the  tissues  of  the  body  are 
receiving  an  inadequate  supply  of  oxygen.  Chronic 
anoxemia  results  from  living  more  or  less  permanently 
in  regions  of  high  altitudes,  and,  unlike  the  acute  form, 
is  not  characterized  by  extreme  physical  distress,  its 
effects  being  more  insidious  and  not  generally  appre- 
ciated. Acute  anoxemia  is  produced  by  too  rapid  rise 
to  high  altitudes  and  is  more  commonly  known  as  moun- 
tain sickness.  It  is  nowhere  more  prevalent  than  in 
the  Central  Peruvian  Andes,  and  is  known  locally  as 
soroche.     The   cause — namely,   too   rapid   rise  to   high 


altitudes — is  made  possible  by  the  Central  Railway  of 
Peru.  This  remarkable  railway  rises  from  sea  level 
to  an  altitude  of  15,665  ft.  in  a  distance  of  about  106 
miles,  and  passenger  trains  usually  make  this  run  in 
about  nine  hours. 

The  symptoms  of  acute  anoxemia,  or  soroche,  are 
headache,  slight  or  violent,  usually  accompanied  by 
vomiting,  dizziness,  and  in  some  cases  partial  deafness 
and  difficulty  of  vision;  and,  in  extreme  form,  fever 
and  occasionally  delirium.  These  symptoms  vary  with 
the   individual,  but   headaches   and   nausea  are   nearly 


Native  mine  foreman.    This  man  was  born  at  the  Huan- 
cavelica  mercury  mines  at  about  13,000  ft.  eleva- 
tion and  has  always  lived  at  high  altitudes 

always  suffered.  However,  the  symptoms  do  not  usually 
develop  until  one  reaches  an  altitude  of  at  least  12,000 
ft.,  and  several  hours,  in  some  instances  twenty-four 
hours,  may  elapse  before  the  attack  is  felt,  and  in  the 
latter  case  the  sickness  is  likely  to  be  more  severe.  An 
attack  of  acute  anoxemia  will  usually  last  a  day  or  two, 
and  in  extreme  cases  as  long  as  a  week,  after  which 
period  one  will  be  rather  weakened  but  will  gradually 
become  acclimated  and  will  feel  more  or  less  normal. 

By  Slow  Ascent  Anoxemia  May  Often  Be  Avoided 
An  attack  of  soroche  may  frequently  be  avoided  by 
regulating  the  speed  of  ascent.  This  is  accomplished 
by  several  stop-overs  of  a  day  or  two  each  at  points 
along  the  railway  above  10,000  ft.,  or  the  journey  above 
10,000  ft.  may  be  made  on  mule-back,  when  several  days 
are  required,  and  soroche  is  not  likely  to  be  experienced. 
Prior  to  building  the  railway,  soroche  was  practically 
unknown,  which  proves  that  most  persons  are  immune 
if  they  do  not  rise  too  rapidly. 

It  has  been  said  that  a  few  hours  elapse  after 
reaching  a  high  altitude  before  the  symptoms  of  acute 
anoxemia  develop.  These  few  hours  of  grace  doubtless 
account  for  the  apparent  immunity  of  those  who  make 
only  short,  quick  trips  to  high  altitudes.  For  example, 
few  tourists  are  affected  by  mountain  sickness  when 
ascending  Pike's  Peak  by  the  auto  road  or  on  the  rail- 
way. Though  they  start  from  the  vicinity  of  Colorado 
Springs  at  an  altitude  of  about  6,000  ft.  and  rise  to 
a  little  over  14,000  ft.  in  an  hour  or  two,  they  are 
back  again  at  an  elevation  of  6,000  ft.  within  a  few 
hours.  The  same  applies  to  aviators,  whose  ascents  to 
extreme  altitudes  cover  a  relatively  short  space  of  time. 
The  Central  Railway  of  Peru  runs  excursion  trains 
to  an  altitude  of  11,000  ft.  during  the  summer  months. 
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These  trips  are  made  in  about  eight  hours,  and  soroche 
is  unknown  among  the  passengers.  Thus,  it  may  be 
seen  that  an  attack  of  soroche  is  dependent  upon  both 
the  method  of  ascent  to  the  high  altitudes  and  the  length 
of  time  spent  there. 

Impossible  to  Predict  Immunity 

Many  weird  and  terrible  tales  are  told  of  the  effects 
of  soroche,  but  these  accounts  are  nearly  always  exag- 
gerated and  deal  with  the  extreme  cases,  which,  as  a 
matter  of  fact,  are  relatively  rare.  All  the  stories, 
though,  do  agree  in  one  salient  feature,  and  that  is 
the  variance  of  the  effect  of  the  disease  on  individuals, 
some  being  completely  immune,  some  moderately  ill,  and 
some  so  dangerously  sick  that  they  are  rushed  back 
to  sea  level  on  special  trains.     It  is  never  possible  to 


X-ray  photograph  of  chest  of  a  Cholo  or  native  workman. 
Note  arching  of  ribs 

forecast  who  will  be  spared.     This  is  the  most  trying 
feature  of  the  peculiar  disease,   and   its  psychological 
a    are    probably    nearly    as    bad    as    those    of    a 
physiological  nature,  tor  the  individual  new  to  hinrh  alti- 
tudes has  the  tormenting  fear  of  complete  collapse  and 
the    equally    tormenting    hope    of    complete    immunity. 
In   a   group   of   persona   of   normal   health   and   without 
constitutional  weaknesses,  it  has  never  been  possible  to 
forecast    the    effect    upon    each    individual.       Height, 
weight,  complexion,  sex,  use  <>f  tobacco,  use  of  alcohol, 
blood   pressure   or   lung   capacity      none    of    these    fur- 
nishes a  reliable  guide  to  immunity  from  or  suBceptibil- 
soroche. 
The  acute  form  of  anoxemia  is  not.  however,  as  im- 
portant as  the  chronic  form  in  considering  the  problem 
of  life  at  high  altitudes,  and  the  itudii 
tion   were  confined    for   the   most    part   to   th(    chronic 
form  of  the  ailment.     Chronic  anoxemia  <lirr>  r     from 
in  that  it  is  not  characterized  by  any  definite 

illness   and   by   the   fact    that    no  one   is   immune   from 
It,    everyone    living    in    high    altitudes    being   af 


The  rarefied  atmosphere,  with  its  deficiency  in  oxygen, 
is  felt  by  all.  The  usual  symptoms  of  chronic  anoxemia 
are  quickened  pulse:  deeper  breathing,  especially  when 
making  physical  effort;  loss  of  appetite,  a  somewhat 
limited  sense  of  tasfe,  loss  in  weight,  nervousness,  and 
irritability. 

The  deeper  and  more  rapid  breathing  is,  of  course, 
nature's  effort  to  secure  sufficient  oxygen  from  the 
rarefied  air,  for  medical  science  has  demonstrated  that 
the  quantity  of  oxygen  required  by  the  body  is  always 
directly  in  proportion  to  the  amount  of  work  the  body 
is  doing,  and  to  secure  the  requisite  amount  of  oxygen 
a  much  greater  volume  of  air  must  be  handled  by  the 
lungs.  This  can  be  accomplished  by  quicker  and  deeper 
breathing,  and  these  are  the  body's  first  reactions  to 
the  sense  of  want  of  oxygen.  An  illustration  of  the  need 
for  deeper  breathing  is  the  fact  that  when  sleeping 
at  high  altitudes  it  is  not  unusual  to  be  awakened  by 
a  terrifying  sense  of  strangulation  and  upon  awakening 
to  gasp  and  pant  until  deeper  breathing  is  restored. 
This  appears  to  be  due  to  the  nerves  controlling  the 
muscles  of  respiration,  which  under  the  subconscious 
influence  of  sleep,  drop  back  into  the  life-long  habits 
of  control  which  they  have  always  used  in  lower  eleva- 
tions, which  control  is  not  at  all  suited  to  one's  oxy- 
gen needs  in  high  altitudes,  thus  causing  the  terrifying 
sense  of  stifling  for  want  of  air.  The  quickened  and 
deeper  breathing  results  in  increased  ventilation  of 
the  lungs,  and  this  raises  the  oxygen  pressure  in  the 
air  in  the  lungs  from  15  to  20  mm.  higher  than  it 
would  be  at  14,000  ft.  if  the  ventilation  of  the  lungs 
continued  as  at  sea  level.  Furthermore,  with  this  in- 
creased oxygen  pressure,  the  carbon-dioxide  pressure 
in  the  air  in  the  lungs  decreases  from  40  mm.  to  25  mm. 
In  time  the  continued  exercise  of  deeper  breathing  re- 
sults in  changes  in  the  position  of  the  ribs  and  in 
increased  lung  capacity.  It  has  been  found  that  the 
natives  have  appreciably  greater  lung  capacity  than  nor- 
mal, and  that  Americans  who  become  acclimated  to 
living  in  high  altitudes  increase  their  lung  capacity 
to  about  the  same  amount.  The  comparison  is  based  on 
the  ratio  of  trunk  height  to  circumference  of  the  chest, 
for  a  direct  comparison  is  hardly  a  fair  test,  the  natives 
being  of  much  smaller  stature.  X-ray  photographs  de- 
veloped the  essential  change  that  occurs  through  the 
increase  in  lung  capacity,  this  being  the  more  nearly 
horizontal  position  of  the  ribs.  Deeper  breathing  re- 
sults in  raising  the  sternum  or  breast  bone,  and  this 
in  turn  raises  the  forward  end  of  the  ribs,  reducing  the 
forward  and  downward  slant  which  they  normally  have. 
Two  X-ray  photographs  taken  by  the  expedition  are 
reproduced  herewith. 

Efficiency  ok  Heart  Decreases 

In  the  functioning  of  the  heart,  the  adjustment  is 
not  nearly  as  simple  as  in  the  change  of  functioning  of 
the  lungs,  and  the  final  result  is  not  as  satisfactory  to 
the  requirements  of  the  body.  The  expedition  deter- 
mined that  if  a  person's  pulse  rate  is  taken  at  sea  level 
under  conditions  of  complete  rest  and  relaxation  just 
after  awakening  in  the  morning,  it  will  be  found  to  be 
about  sixty  beats  per  minute  in  the  normal  adult,  and 
that  if  this  same  person's  pulse  is  taken  under  similar 
conditions  at  an  altitude  of  14,000  ft.  it  will  be  found 
to  lie  practically  the  same.  However,  if  the  person's 
pulse  Is  taken  while  seated  in  a  chair  at  both  sea  level 
and  14,000  ft,  the  sea-level  pulse  will  be  about  sixty- 
eight    beats    per   minute,    hut    the    14,000-ft.   pulse  will 
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be  about  eighty-one.  Furthermore,  if  some  simple  form 
of  physical  exercise  is  planned  which  can  be  repeated 
at  a  definite  rate  per  minute — for  example,  the  act 
of  stepping  up  on  a  chair — and  if  the  pulse  rates  for 
this  form  of  exercise  are  taken  for  varying  speeds  of 
performing  the  exercise  at  both  sea  level  and  at  14,000 
ft.,  it  is  found  that  the  pulse  rate  at  a  high  altitude 
keeps  tending  to  go  faster  and  faster.  The  following 
tabulation  gives  the  results  of  some  of  the  tests: 


PULSE  RATE  AT  SEA  LEVEL  AND  AT  14,200  FT. 


Rite  of  Work 


It  would  appear  that  this  increase  in  the  pulse  rate 
served  to  show  just  what  extra  duty  the  heart  is  re- 
quired to  perform  in  high  altitudes.  Though  the  heart 
does  pulsate  more  rapidly  for  a  given  amount  of  work, 
Dr.  Barcroft  states  that  the  quantity  of  blood  that  it 
circulates  per  beat  is  less  and  that  the  actual  work 
accomplished  is  also  less.  At  sea  level,  with  the  heart 
pulsating  at  the  rate  of  sixty-eight  beats  per  minute, 
it  was  found  that  71  gr.  of  blood  were  being  handled 
per  beat,  working  against  a  pressure  equivalent  to  a 
column  of  blood  160  mm.  high.  At  14,200  ft.,  under 
similar  conditions,  the  heart  pulsated  at  the  rate  of 
eighty-one  beats  per  minute,  but  handled  only  43  gr. 
of  blood  per  beat  against  the  same  pressure.  Comput- 
ing this  in  terms  of  work  we  have : 

At  sea  level  68  X  71  X  0.160  =  772  units  per  minute 
At  14,000  ft.  81  X  43  X  0.160  —  557  units  per  minute 
Therefore,  expressed  as  a  percentage,  we  find  the  heart 
actually  accomplishing  only  72  per  cent  of  the  work  that 
it  does  at  sea  level.  Though  the  heart  actually  accom- 
plishes only  72  per  cent  of  its  sea  level  performance, 
the  effort  in  muscular  spasm  that  it  expends  in  accom- 
plishing it  is  actually  very  much  greater  and  is  esti- 
mated by  Dr.  Barcroft  as  about  25  per  cent  more  than 
the  normal  sea-level  effort.  If,  then,  we  consider  that 
the  heart  expends  125  units  of  energy  at  14,200  ft.  and 
actually  accomplishes  only  72  units  in  useful  work  in 
circulating  the  blood,  we  can  compute  the  efficiency  of 
the  heart  for  such  conditions  as  72/125  X  100,  or 
57.6  per  cent. 

It  is  of  interest  to  compare  this  figure  with  the  effi- 
ciency of  a  25-hp.  oil  engine  that  was  carefully  tested 
in  the  same  district.  The  tests  were  conducted  at  an 
elevation  of  13,700  ft.,  and  the  best  output  secured 
was  15  hp.,  or  60  per  cent  efficiency.  The  close  agree- 
ment between  both  of  these  figures  and  also  with  the 
atmospheric  pressure  expressed  as  a  percentage  of  the 
sea-level  pressure  is  noteworthy. 

Number  of  Blood  Corpuscles  Circulating 
Changes  Little 

Another  curious  fact  is  that,  though  the  quantity  of 
blood  circulating  in  the  body  at  high  altitudes  is  less 
than  that  at  sea  level,  in  spite  of  the  increased  pulse 
rate,  we  find  that  the  number  of  blood  corpuscles  actu- 
ally in  circulation  is  about  the  same.  At  sea  level  there 
are  about  5,000,000  corpuscles  in  a  cubic  millimeter  of 
blood  and  at  14,200  ft.  we  find  there  are  approximately 
7,000,000  to  a  cubic  millimeter.  At  sea  level  we  have 
a  pulse  rate  of  68,  with  71  gr.  of  blood  circulated 
per  beat,  or  4,828  gr.  per  minute.  At  14,200  ft.  we 
have  a  pulse  rate  of  81,  with  43  gr.  of  blood  circu- 
lated per   beat,    or  3,483   gr.   per   minute.      Assuming 


the  density  of  blood  as  1.0  and  computing  the  number 
of  corpuscles  circulating  per  minute,  we  have: 

At  sea  level 

4,828  X  5,000,000  X  1.000  =  24,140,000  million 

At  14,200  ft., 

3,483  X  7,000,000  X  1,000  =  24,381,000  million 
Thus  we  see  that  the  number  of  blood  corpuscles  actu- 
ally circulating  per  given  unit  of  time  is  almost  the 
same  both  at  sea  level  and  at  high  altitudes,  and  this 
increase  in  number  to  counteract  the  decreased  blood 
flow  appears  to  be  another  of  nature's  adjustments  to 
furnish  the  tissues  with  the  oxygen  which  they  crave. 

The  presence  of  additional  corpuscles  is  signalized 
by  a  marked  increase  in  the  reticulated  cells,  which  are 
the  nuclei  from  which  blood  corpuscles  are  formed. 
They  are  present  in  the  blood  stream  in  a  definite  quan- 


X-ray  photograph  of  chest  of  member  of  expedition 

tity  per  unit  of  volume.  When  in  high  altitudes,  the 
number  increases  to  several  times  that  which  is  found  at 
sea  level  and  remains  at  this  high  count  as  long  as  one 
lives  in  a  rarefied  atmosphere.  With  return  to  sea  level 
or  a  lower  elevation;  the  count  decreases  and  gradually 
drops  to  far  below  the  normal  number.  This  condition 
continues  for  several  weeks,  after  which  time  it  again 
returns  to  normal.  The  reticulated  cells  are  developed 
in  the  marrow  of  the  bones,  and  are  thrust  into  the 
blood  stream  to  take  the  place  of  corpuscles  that  have 
been  consumed,  and  the  marked  increase  in  these  cells 
at  high  altitudes  is  in  response  to  the  demand  for  more 
corpuscles. 

Oxygen  Content  of  Blood  Decreased 
Despite  the  presence  of  additional  corpuscles,  the 
actual  oxygen  content  of  the  blood  falls  below  the  nor- 
mal saturation  limit.  Under  normal  conditions,  the 
blood  is  95  to  96  per  cent  saturated,  and  has  a  bright 
red  color,  but  at  high  altitudes  the  blood  contains  only 
85  to  90  per  cent  and  in  extreme  cases,  as  among 
natives  of  the  country,  this  drops  to  80  to  85  per  cent, 
and  the  color  of  the  blood   assumes  a  distinct  purple 
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color.  This  purple  tinge  in  the  blood  may  be  observed 
in  the  color  of  one's  finger  nails  and  to  a  more  marked 
extent  in  the  complexion  of  the  natives,  many  of 
whom  have  a  distinct  purplish  tinge  in  their  com- 
plexions, or,  as  one  observer  put  it,  they  are  plum- 
colored.  In  cases  of  pneumonia,  this  same  oxygen 
deficiency  is  noted,  the  saturation  sometimes  dropping 
to  80  per  cent,  and  this  is  one  reason  for  the  extreme 
high  fatality  of  this  disease  in  high  altitudes,  for  the 
want  of  oxygen  occasioned  by  the  high  altitudes  is  aug- 
mented by  the  lack  of  oxygen  brought  on  by  the  disease. 

It  appears  that  this  condition  in  the  blood  is  respon- 
sible for  the  digestive  disorders  which  result  in  partial 
loss  of  taste,  loss  of  appetite  or  impaired  appetite,  and 
a  resultant  loss  in  weight.  This  loss  in  weight  is  fre- 
quently large,  but  in  practically  all  cases  returning  to 
sea  level  and  living  there  for  a  month  or  so  will  bring 
it  back  promptly. 

Increased  Fatigue  and  Irritability  Result 

The  deficiency  in  oxygen  in  the  blood  is  also  felt  by 
the  brain,  and  simulates  fatigue.  This  strain  on  the 
mental  controls  and  processes  results  in  a  sense  of 
nervous  irritability,  which  in  some  cases  is  exceptionally 
severe.  About  one  year  ago  in  these  columns  I  saw  a 
statement  by  Mark  Lamb  to  the  effect  that  in  high 
altitudes  one's  irascibility  increased  20  per  cent  for 
every  1,000  ft.  above  10,000  ft.  elevation.  This  is  no 
exaggeration.  In  fact,  in  some  cases  a  higher  percent- 
age could  properly  be  used.  This  has  been  noted  by 
many  investigators,  both  in  regions  of  high  altitude 
and  in  closed  chambers  within  which  the  air  has  beei. 
rarefied  by  mechanical  means.  In  the  latter  instances, 
observers  who  are  outside  the  chamber  and  in  a  normal 
atmosphere  are  in  a  much  better  position  to  appreciate 
the  nature  and  extent  of  this  irritability  than  is  the 
case  in  high  altitudes,  when  the  observer  and  the  ob- 
served are  both  influenced  by  the  same  conditions. 
The  strain  on  the  nervous  system  manifests  itself  in 
several  ways,  the  contributing  cause  usually  being  some 
trifling  incident  of  no  real  importance,  but  which,  never- 
theless, serves  as  the  excuse  for  a  mental  blow-off.  The 
manifestation  may  be  in  the  form  of  violent  and  insult- 
ing language,  or  in  physical  violence  (usually  on  a  na- 
tive), or  it  may  be  just  a  plain  grouch,  with  a  long  fit 
of  sulkiness  and  a  tendency  toward  morbidness.  The 
condition  varies  with  individuals,  and  all  extremes  may 
be  observed,  but  nearly  all  feel  the  effects,  and  frayed 
nerves  and  uncertain  tempers  are  generally  expected — 
and  found. 

It  has  been  said  that  chronic  anoxemia  simulates  fa 
tigue.  In  high  altitudes  the  body  is  under  constant 
strain,  even  when  at  rest,  and  therefore  tires  easily  from 
physical  or  mental  effort,  and  the  same  industry  and 
application  cannot  be  expected  from  the  individual  as  at 
sea  level.  This  sense  of  fatigue  and  need  for  greater 
effort  increases  with  increased  altitudes,  and  is  well 
covered  by  the  remark  of  a  prominent  geologist,  who 
that  his  sense  of  geology  ceases  to  function  at 
17.000  ft. 

Dr.    Barcroft's   party    condu  if    simple 

mental  tests  at  sea  level  and  again  in  the  altitudes  in  an 
attempt  to  show  the  result  of  the  fatigue  on  the  mental 
perception*,   bul   the  results  were   n-'   concloalvi 
dependable  diacn  dating  between  the  work  in 

it   It  believed  by  Dr.   Barcrofl  thai  a 
Hulling  of  the  mental  perceptions  does  occur  in  high  alti- 
t >ii t    that    the   nature  of  the  tests  was   not    subtle 
enough  to  detect  it. 


The  work  of  Dr.  Barcroft's  expedition  shows  that  a 
panacea  for  soroche  or  acute  anoxemia  cannot  be  ex- 
pected. It  is  a  question  of  adjustment  and  acclimati- 
zation, and  lungs,  heart,  and  blood  must  adapt  them- 
selves to  the  conditions  that  they  encounter  in  high  alti- 
tudes. The  period  of  adjustment  must  necessarily  be  one 
of  physical  discomfort,  the  severity  of  which  will  vary 
with  the  individual.  The  breathing  of  oxygen  would,  of 
course,  afford  temporary  relief,  but  it  is  believed  that 
this  would  only  postpone  the  acclimatizing  action  and 
that  eventually  the  patient  would  be  compelled  to  submit 
to  nature's  course  of  treatment. 

Though  the  prevention  of  soroche  does  not  appear  to 
be  feasible,  it  is  believed  that  all  applicants  for  work 
in  regions  of  high  altitude  can  be  tested  for  their 
susceptibility  to  it,  and  thereby  their  fitness  for  work 
in  such  localities  will  be  determined.  The  method  of 
testing  is  simple.  The  person  undergoing  the  test 
breathes  in  a  prepared  sample  from  a  container.  After 
a  measured  interval  a  portion  of  the  breath  is  exhaled 
and  a  sample  is  taken  for  analysis ;  after  another  inter- 
val the  remainder  is  exhaled  and  another  sample  taken. 
By  a  study  of  the  CO,  content  in  the  exhalations  it  is 
possible  to  determine  the  degree  to  which  the  lungs 
absorb  oxygen.  The  ability  of  the  alvesti,  or  lung  lin- 
ing, to  take  in  oxygen  varies  with  each  individual,  and 
this  appears  to  be  the  main  reason  for  mountain  sick- 
ness. If  the  lungs  absorb  oxygen  readily,  one  will  be 
practically  immune,  whereas  those  whose  lungs  absorb 
oxygen  less  readily  will  be  affected  in  proportion  to  the 
air  deficiency  in  this  respect.  Dr.  George  Harrop,  of 
the  Presbyterian  Hospital,  in  New  York,  developed  this 
scheme  of  testing,  and  it  is  understood  that  he  plans  to 
test  a  large  number  of  men  going  to  countries  of  high 
altitudes  with  the  purpose  of  checking  their  experience 
against  his  predictions  and  thereby  determine  the  ex- 
tent to  which  this  test  may  be  considered  trustworthy. 

In  conclusion,  the  man  who  contemplates  work  in  a 
high  altitude  should  not  be  unduly  alarmed  by  the 
dangers  of  soroche  or  mountain  sickness.  Its  impor- 
tance has  been  greatly  exaggerated.  Seasickness  af- 
fords a  fair  comparison.  Both  illnesses  result  from 
subjecting  the  body  to  unusual  and  abnormal  conditions. 
The  symptoms  are  quite  similar — most  people  are  af- 
fected; a  few  are  immune.  I  have  experienced  both 
forms  of  distress,  and  find  little  to  choose  between  them 
If  a  person  is  in  average  good  health  and  has  no  con- 
stitutional weaknesses  he  will  be  as  well  off  as  in  most 
mining  camps — better  off  than  in  many.  He  may  expect 
to  be  sick  upon  arriving,  for  most  men  are:  but  after  a 
few  days  he  will  become  acclimated.  Seasickness  elicit-? 
very  little  sympathy  and  often  calls  forth  derision, 
it  is  the  same  with  soroche.  One  should  consider  it  an 
unavoidable  incident  of  exactly  the  same  nature  as 
seasickness. 

Metal-Mine  Dust  Investigations  Made 
by  Bureau  of  Mines 

For  several  years  the  Bureau  of  Mines  has  studied 
dust  and  ventilation  in  metal  mines  as  affecting  the 
health,  safety,  and  efficiency  of  underground  workers. 
A  co-operative  agreement  was  made  in  1915  with  the 
U.  S.  Public  Health  Bervice;  since  that  time  field 
obeervationa  in  metal  mines  in  Arizona,  California, 
Idaho,  Montana.  Mulligan  ami  Nevada,  and  less  exten- 
observationa  in  several  other  states  have  been 
made  by  mining  engineers  of  the  U.  S.  Bureau  of  Mines, 
and  doctors  of  the  U.  S.  Public  Health  Service. 
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Mining  bauxite  until  steam  shovels  at  Bauxite,  Ark. 

Bauxite:  Occurrence,  Mining,  and  Uses 

Arkansas  Produces  Most  of  World's  Supply —  Types  of  Deposits  —  Mined  by  Steam  Shovels 

in  Open  Cuts — Manufacture  of  Metallic  Aluminum  Principal  Use — Refractories 

and  Sundry  Chemicals  Are  Made  From  Bauxite 

By  Raymond  B.  Ladoo 


HYDRATED  ALUMINUM  OXIDE  — theoretical 
bauxite — has  been  given  the  formula  A1203.2H.,0 
or  Al.,0(OH)4,  but  most  authorities  agree  that 
bauxite  is  not  a  distinct  mineral.  James  M.  Hill  states 
that  it  "is  a  rock  composed  of  at  least  two  and  possibly 
three  hydrates  of  alumina,  iron  oxide,  water,  silica, 
and  more  or  less  titanium  oxide  and  clay."  The  three 
hydrates  commonly  found  are  A1,0.,.H,0  (formula 
for  diaspore),  A1203.2H,0  (theoretical  bauxite),  and 
A1203.3H20  (formula  for  gibbsite).  Theoretical  bauxite 
contains  73.9  per  cent  alumina  (39.2  per  cent  alu- 
minum) and  26.1  per  cent  water.  The  percentage  of 
alumina  in  commercial  ore  now  usually  ranges  from  50 
to  60,  which  corresponds  to  26.5  to  31.8  per  cent  metal- 
lic aluminum.  Analyses  of  a  few  typical  bauxites  are 
given  below: 

ANALYSES  OF  BAUXITE  FROM  VARIOUS  LOCALITIES 

Baux,        Hesse,  British 

France     Germany  Arkansas  Arkansas  Alabama   Guiana 

75.0         55.61  52.0  53.0         61.00         59.56 

7.17  4.0  10.0 

4.41  10.0  4.0 

4.0  4.0 

32.33  30  0  29.0 


Baux, 

France 

Alj03 

Fe-Os 

Si02 

Ti02 

HjO 

60.0 
25.0 
3.0 

12.0 

12.0 


12.0 


2.20 

2.49 

2.10 

2.65 

3.12 

3.80 

31.58 

31.50 

Totals       100.0         100.0         99.52         100  0         100.0       100.00       100.00 

Bauxite  is  an  earthy  mineral,  never  crystallized,  oc- 
curring in  a  variety  of  forms  and  colors.  It  often  pos- 
sesses a  pisolitic  or  oolitic  structure  with  rounded  con- 
cretionary grains  imbedded  in  an  amorphous  or 
clay-like  mass.  The  pisolites  vary  in  size  from  a  small 
fraction  of  an  inch  to  as  much  as  2  in.,  but  usually 
average  from  i  to  .?  in.  It  also  occurs  as  a  hard  or 
soft  structureless  amorphous  mass.     Some  bauxites  are 


regarded  as  decomposition  products  of  feldspathic  rocks 
such  as  granites,  syenites,  and  gneisses,  but  others  are 
supposed  to  be  derived  by  solution  of  alumina  from  sedi- 
mentaries,  such  as  shales,  followed  by  deposition  from 
solution  as  grains,  nodules,  and  irregular  pockets  in 
limestones   and  dolomites. 

The  following  physical  properties  help  to  identify  the 
mineral:  Hardness,  1  to  3;  specific  gravity,  2.55;  melt- 
ing point,  on  heating  changes  to  A1203,  which,  when  pure, 
melts  at  1,880  deg.  to  2,050  deg.  C;  index  of  refrac- 
tion, 1.57:  color,  white,  cream,  yellow,  brown,  gray  or 
red;  streak,  variable;  luster,  dull  to  earthy;  cleavage, 
irregular  fracture;  transparency,  opaque;  tenacity, 
crumbly. 

Theories  of  Deposition 

The  geological  occurrence  of  bauxite  varies  greatly  in 
different  localities.  Thus,  the  Arkansas  ores  are  found 
in  bedded  deposits  derived  from  syenites  by  alteration 
and  by  replacement  of  silica  by  alumina.  The  Georgia 
deposits  are  regarded  as  being  derived  by  solution  of 
alumina  from  shales,  transportation  upward  by  ascend- 
ing solutions,  and  deposition  in  irregular  pockets  in 
dolomite  and  limestone.  The  occurrence  of  the  bauxites 
of  Alabama  and  Tennessee  is  similar  to  that  of  the 
Georgia  ores.  The  bauxite  deposits  of  Vogelsberg,  Ger- 
many, are  bedded  deposits  believed  to  be  derived  from 
basalt  by  decomposition  in  place. 

Geographically,  the  known  deposits  of  bauxite  of  pres- 
ent commercial  importance  are  not  widely  distributed, 
nor  are  definitely  known  reserves  very  large.  The 
United    States    is    by   far    the   largest   producer,   with 
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France  second.  Probably  Austria-Hungary  was  third 
during  the  war.  but  no  recent  statistics  that  may  be 
depended  upon  are  available. 

The  former  Austro-Hungarian  deposits  in  Dalmatia 
now  belong  to  Jugo-Slavia,  those  in  Istria  to  Italy,  and 
those  in  the  Bihar  Mountains  to  Rumania.  Other  pro- 
ducing countries  in  about  the  order  of  their  present 
production  are  Italy,  British  Guiana,  United  Kingdom 
(Ireland),  India,  and  Spain. 

United  States  the  Principal  Source  of  Bauxite 

Arkansas  in  1920  furnished  over  90  per  cent  of  the 
domestic  bauxite  production.  The  principal  areas 
worked  are  in  Saline  and  Pulaski  counties,  and  the  chief 
center  of  production  is  Bauxite.  Saline  County.  At  the 
largest  mine,  the  property  of  the  American  Bauxite  Co., 
a  subsidiary  of  the  Aluminum  Company  of  America,  the 
ore  occurs  as  a  gently  dipping  bed  averaging  about  11 
ft.  thick,  derived  by  alteration  from  syenite,  under  an 
overburden  of  sand  and  clay  varying  from  25  to  a 
maximum  of  140  ft. 

Georgia,  second  in  importance  of  production,  con- 
tains deposits  in  many  counties.  The  counties  produc- 
ing in  1920,  in  the  order  of  production,  were  Sumter, 
Wilkinson,  Floyd,  Randolph.  Meriwether,  Macon,  and 
Bartow.  The  largest  producer  was  the  Republic  mine, 
east  of  Andersonville,  in  Sumter  County. 

In  Alabama,  deposits  occur  near  Rock  Run  and  Pied- 
mont, Cherokee  County;  Fort  Payne,  De  Kalb  County; 
Talladega  County,  and  also  in  Calhoun  County.  In 
Tennessee  bauxite  is  found  in  Hamilton  and  Carter 
counties  near  Chattanooga,  Keensburg,  and  Eliza- 
bethton. 

In  the  North  Georgia-Alabama-Tennessee  field.  Hill1 
states:  "The  pockets  are  generally  lenticular,  ranging 
from  25  to  300  ft.  in  greatest  horizontal  dimensions 
and  varying  in  depth,  though  the  depth  is  usually  com- 
parable to  the  larger  horizontal  axis.  The  pockets  arc- 
disposed  along  fault  lines,  which  are  clearly  marked. 
Most  of  them  are  at  the  base  of  grayish  quartzite  ridges 
and  at  the  edge  of  the  red  clay  areas  that  have  resulted 
from  the  weathering  of  the  Knox  dolomite.  The  pres- 
ence of  bauxite  is  usually  indicated  on  the  surface  by 
'dornicks' or  rounded  bowlders  of  pisolitic  bauxite,  which 
are  often  uncovered  in  the  cultivation  of  fields.  Not  all 
of  the  material  in  the  pockets  is  bauxite,  as  irregular 
masses  of  red  and  white  kaolin  are  found  mixed  with 
the  bauxite;  but  these  materials  can  be  separated  in 
mining,  as  the  ore  is  usually  distinctly  pisolitic  and 
harder  than  the  kaolin.  In  some  deposits  the  pisolites 
are  harder  than  the  matrix  of  the  bauxite,  and  the 
•  conditions  hold  in  other  places." 
Of  the  deposits  of  tin-  central  Georgia  field  Hill  says: 
"These  fiat-lying  l<  >  posits  are  at  all  places 

iciated    with    marly    white    sedimentary    kaolins    of 
Upper  Crd  places  the  bauxite  lies 

above  the  kaolin  and  the  base  of  the  bauxite  is  not  dis- 
tinct, as  it  grades  into  unaltered  kaolin.  At  a  few 
placet  kaolin  overlies  a  bed  of  bauxite,  into  which  it 
grades.     Whether  the  bauxite  wi  I  as  such  or 

••ration  of  the  kaolin  of  recent  occurrence  is  a 

moot  question,  but  the  evidence  eenu  to  favor  the  hy- 
pothec that  the  bauxite  wai  formed  by  alteration  of  the 
kaolin  subsequent  to  its  deposition." 

The    French   ban  lit   in   the   southern 

part  of  the  country  in  a  belt   which  almost   parallels  the 

Mediterranean,  especially  in  the  department     ot    Var, 


Herault,  Bouches-du-Rhone,  Ariege,  Hautes-Pyrenees, 
Pyrenees  Orientales,  Lozere,  and  Cantal.  In  1913  Var 
produced  more  than  83  per  cent  of  the  total  French 
output.  Three  main  varieties  of  bauxite  are  found — 
white,  red-banded,  and  dark  red.  At  Villeveyrac,  in 
Herault,  the  ore  is  white.  It  is  high  in  alumina,  low 
in  iron  and  silica,  and  is  used  principally  for  the  manu- 
facture of  aluminum  salts.  The  bauxite  at  Baux  (the 
type  locality),  near  Aries,  in  Bouches-du-Rhone,  is  red- 
banded,  contains  about  50  per  cent  alumina  and  3  per 
cent  silica,  and  is  used  for  the  manufacture  of  alu- 
minum. At  Thoronet  and  Luc,  in  Var,  the  ore  is  dark 
red,  has  the  appearance  of  a  fine,  homogeneous  paste, 
and  breaks  with  a  splintery,  conchoidal  fracture. 

South  American  Deposits  May  Prove  Important 

The  bauxites  of  British  Guiana  are  extensive  and  of 
good  quality.  The  deposits  occur  in  the  foothill  region 
on  the  Demerara  River,  about  60  miles  above  George- 
town, and  extend  across  the  country  into  and  probably 
through  Dutch  Guiana.  The  bauxites  are  said  to  be 
aluminous  laterites,  derived  from  the  alteration  of 
gneissic  rocks.  Large  deposits  in  British  Guiana  are 
owned  and  are  being  developed  by  an  American  com- 
pany, but  future  concessions  are  reserved  for  British 
subjects.  It  is  believed  that  the  Guianas  will  become 
an  important  factor  in  the  world's  bauxite  industry 
of  the  future. 

All  of  the  bauxite  produced  in  the  United  Kingdom 
comes  from  Ireland.  It  occurs  associated  with  the  piso- 
litic iron  ores  and  laterites  of  the  County  of  Antrim. 
in  the  area  lying  north  and  northeast  of  Lough  Neagh. 
between  Belfast  Lough  and  the  north  coast  of  the 
county.  The  ores  are  of  relatively  low  grade  and  have 
been  used  more  for  the  manufacture  of  aluminum  sul- 
phate than  for  aluminum. 

A  deposit  of  bauxite  clay  occurs  at  Ayrshire.  This 
material,  varying  from  26  to  50  per  cent  alumina  and 
28  to  50  per  cent  silica,  may  be  of  value  for  refractories. 

Large  deposits  of  high-grade  bauxite  occur  in  several 
sections  in  India.  The  richest  areas  so  far  discovered 
are  the  Baihir  plateau,  in  the  Balaghat  district,  and 
the  vicinity  of  Katni,  in  the  Jubbalpore  district,  both 
in  the  Central  Provinces. 

Statistics  of  world  production  of  bauxite  are  not  com- 
plete for  recent  years,  and  are.  therefore,  rather  diffi- 
cult of  interpretation.  This  is  due  to  the  fact  that 
production  statistics  for  several  countries  are  not  avail- 
able for  the  war  period  and  that  the  ownership  of 
several  important  deposits  was  changed  by  the  peace 
treaty. 

WORLD  PRODUCTION  OF   BA1  Mil     IN    LONG    I"\- 

1913  1917  1919  1920 

210.241         568,690        376.56ft         521.30$ 


United  State* 

Franee 

Dalmatia  and  Iatria. 

Italy 

British  Guiana 

United  Kingdom.  . .. 

India 

Spain . 


MM.  12* 

118.973 
160.501 

160.820 

186,693 

6.840 

7.M.4 

2.924 

2.017 

1.967 

h.nss 

14.724 

9.221 

1.184 

1.363 

1.682 
1.751 

(a)    Over  80  per  eenl  of  I920pw>ductl 


■  tiiii  i     Uamlnum,"    Min     Ret    ••<  the 


*  from'occupied  lone  in  Dalmatia. 

The  United  States  production  and  consumption  of 
bauxite  in  191  I.  1918,  1919,  and  1920  are  given  in  the 
following  table,  compiled  by  the  I'.  S.  Geological  survey: 

in-    PRODUCTION    \M>   CONSUMPTION   OF   BAUXITl     ,N' 

— Produotion — .    — Import  I  ip  rU 

Qiian-  Qiian-  tjunn-  Qnu 

Vnluo  tilv  VallM  1 1 1  \-  Value  nt\  \  alue 

1914      219.118  $1  069.104  24.844  $06,500  5.  174  J240.084  218.788       925.610 

I'llfl      (,05.721      1447,992  1.651       14.791  19.711  1.521.688  589,663  l.'il.)  005 

PI9      171,  '.1.6      2  201.747  6.082       36,820  17,701  1.172.094  164.947       886.473 

1247  14',  42.895  2SI.2S4  22  257  1.841.506  541, 046  1. 1,55.013 
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In  recent  years  there  have  been  few  bauxite  pro- 
ducers who  were  not  also  consumers.  The  market  for 
bauxite  is  practically  confined  to  the  states  east  of  the 
Mississippi.  The  manufacture  of  aluminum  (controlled 
practically  by  the  Aluminum  Company  of  America)  con- 
sumes more  than  70  per  cent  of  the  bauxite  used  in  the 
United  States.  The  markets  for  bauxite  for  non-metal- 
lic uses  (chemicals,  abrasives,  and  refractories)  are 
increasing  in  number  with  the  increase  in  the  use  of 
aluminum  sulphate  for  water  purification.  There  is  a 
growing  tendency  for  municipal  and  industrial  water 
works  to  manufacture  aluminum  sulphate  for  their 
own  use. 

Mining  Is  Done  by  Open-Pit  Methods 

Mining  operations  in  Arkansas  are  conducted  on  a 
large  scale.  At  the  largest  operation,  that  of  the  Ameri- 
can Bauxite  Co.,  the  ore  bed,  which  is  continuous  and 
averages  about  11  ft.  in  thickness,  dips  at  a  low  angle 
and  is  overlaid  by  a  loose  sandy  clay.  The  outcrop  was 
worked  by  hand  methods  until  the  stripping  became  too 
heavy.  Now  the  stripping  varies  from  25  to  140  ft. 
This  overburden  is  removed  by  steam  shovels,  loaded  into 
large  automatic  side-dump  waste  cars,  and  hauled  ix: 
train  loads  by  a  steam  locomotive  to  a  waste  dump, 
which  is  located  over  an  area  of  barren  granite  rock. 

The  shovels  are  sometimes  unable  to  remove  all  the 
overburden  from  low  places  and  pockets  in  the  surface, 
and  the  cleaning  up  is  done  with  horse-drawn  scrapers. 
As  it  is  important  that  the  silica  content  of  the  bauxite 
be  kept  as  low  as  possible,  the  stripped  surface  of  the 
ore  is  further  cleaned  and  swept  by  hand.  The  ore  is 
loosely  consolidated,  but  is  usually  too  hard  to  be  mined 
without  breaking  up  by  blasting.  Low-strength  dyna- 
mite is  used  for  this  work.  The  loosened  ore  is  loaded 
by  small  steam  shovels  into  two-ton,  wooden,  bottom- 
dump  cars,  which  are  hauled  over  a  narrow-gage  track 
to  the  mill,  in  trains  of  ten  to  twenty-five  cars,  by  small 
steam  locomotives.  The  bed  is  so  extensive  that  a  con- 
tinuous working  face  a  mile  long  is  possible.  The  prob- 
lem of  drainage,  which  was  once  serious,  has  been 
solved  by  cutting  a  small  canal,  a  mile  in  length,  to 
drain  all  workings. 

In  the  central  Georgia  district  conditions  resemble 
those  in  Arkansas  in  that  the  deposits  are  flat-lying, 
under  a  loosely  consolidated  overburden.  The  stripping 
may  be  removed  by  hand,  by  drag-line  excavator,  or  by 
steam  shovel.  The  ere  is  generally  removed  by  hand, 
for  hand  shoveling  facilitates  the  sorting  of  ore  and 
waste. 

In  the  north  Georgia-Alabama-Tennessee  district  the 
ore  occurs  in  irregular  more  or  less  lenticular  deposits, 
ranging  from  25  to  300  ft.  in  length  and  of  varying 
depth.  Mining  is  all  done  by  hand,  and  many  of  the 
properties  have  no  power-driven  equipment.  When  the 
pits  cannot  be  approached  by  an  open  cut,  the  ore  must 
be  hoisted  either  by  derricks,  or,  in  the  larger  pits,  by 
steam-driven  hoisting  engines  operating  a  car  on  an 
inclined  plane.  Such  pits  must  be  drained  by  steam 
pumps.  The  ore  is  only  loosely  consolidated,  but  a  small 
amount  of  blasting  is  necessary  to  loosen  it  for  shoveling. 

Drying  and  Calcining  Requires  Large  Plants 

The  bauxites  found  in  the  United  States  ordinarily 
contain  from  15  to  33  per  cent  of  combined  water, 
together  with  a  varying  amount  of  mechanically  held 
moisture.  As  most  bauxite  ore  must  be  shipped  a  con- 
siderable distance,  it  is  customary  for  the  larger  pro- 


ducers to  dry  the  ore  before  shipment,  so  as  to  save 
freight  and  to  facilitate  fine  grinding  for  later  use,  but 
some  of  the  smaller  producers,  particularly  in  the  Geor- 
gia-Alabama-Tennessee field,  ship  the  ore  undried  or 
"green."  The  concentration  or  purification  of  loosely 
consolidated  bauxite,  mixed  with  clay,  by  means  of  log 
washers  has  been  tried  at  a  few  deposits,  but  such 
treatment  is  not  common  today. 

In  Arkansas  the  American  Bauxite  Co.  dumps  the  ore 
from  the  mine  cars  into  large  bins,  from  the  bottoms  of 
which  it  is  removed  by  pan  feeders.  Hard  rock  is  fed 
to  large  gyratory  crushers,  and  the  soft  ore  to  disinte- 
grators of  a  special  type.  From  the  crushers  horizontal 
and  inclined-belt  conveyors  collect  the  ore,  elevate  it, 
and  distribute  it  over  large  storage  bins.  From  the 
bins  the  ore  is  fed  by  gravity  directly  to  a  battery  of 
ten  rotary  kilns.  The  kilns  are  50  ft.  long  and  most  of 
them  are  cylindrical,  7  ft.  in  diameter.  A  few  6-ft. 
cylindrical  kilns  and  a  few  tapered  kilns,  6  to  8  ft.  and 
7  to  10  ft.,  are  also  used.  These  kilns  were  once  fired 
mostly  by  producer  gas,  but  they  have  been  converted 
to  burn  pulverized  coal  exclusively.  The  temperature 
used  is  probably  about  1,100  deg.  F.  and  the  mechani- 
cally held  moisture  is  reduced  to  from  one-half  of  1  per 
cent  to  1  per  cent.  From  the  kilns  the  material  drops 
into  a  long  pan  conveyor,  where  it  cools  to  some  extent, 
and  is  then  elevated  into  large  bins.  For  shipment  the 
ore  is  drawn  off  through  chutes  into  covered,  hopper- 
bottom,  standard-gage  railway  cars  of  a  special  type. 
A  part  of  the  ore  is  dead-burned  (for  use  in  abrasives 
and  refractories)  in  6  x  60  ft.  cylindrical  rotary  kilns 
in  which  a  temperature  of  about  2,000  deg.  F.  is  main- 
tained. This  burning  reduces  the  total  moisture  (me- 
chanically and  chemically  combined)  to  about  one-half 
of  1  per  cent. 

Earlier  Crude  Processes  Have  Been  Discarded 
In  other  districts  various  methods  of  drying  have 
been  used.  These  processes  include  air  drying  on  racks 
under  sheds;  piling  ore  on  a  wooden  platform  and  set- 
ting fire  to  the  wood:  drying  on  horizontal  iron  sheets 
under  which  flames  from  a  furnace  are  made  to  pass; 
and  drying  in  small,  wood-  or  coal-fired  rotary  kilns. 
Some  of  the  simpler  methods  were  inefficient  and  have 
been  to  a  large  extent  abandoned.  At  the  larger  opera- 
tions the  small  rotary  kilns  are  used,  and  from  10  to  15 
per  cent  of  the  mechanically  held  water  is  driven  off. 
The  flow  sheets  in  such  mills  are  similar  to  the  flow 
sheets  described  above,  but  less  elaborate. 

Quotation  for  Foreign  and  Domestic  Product 
Most  of  the  largest  users  of  bauxite  operate  their 
own  mines,  thus  eliminating  the  problem  of  marketing. 
In  the  open  market,  domestic  bauxite  is  sold  on  the  long- 
ton  basis  at  a  price  f.o.b.  cars,  shipping  point.  French 
bauxite  is  quoted  per  metric  ton,  c.i.f.  Atlantic  ports. 
Several  different  prices  are  quoted,  depending  upon  the 
moisture  content.  Thus,  in  December,  1921,  the  follow- 
ing prices  were  quoted  by  the  Engineering  and  Mining 
Journal:  "French  bauxite,  $8  to  $10  per  metric  ton,  c.i.f. 
Atlantic  ports.  American  bauxite,  crushed  and  dried, 
$8  to  $10  per  gross  ton,  f.o.b.  shipping  point ;  pulverized 
and  dried,  $12  to  ?15  per  gross  ton,  depending  upon 
grade;  calcined  so  as  to  remove  most  of  the  combined 
water,  $20  per  gross  ton,  f.o.b.  shipping  point." 

Crude,  undried  bauxite  ore  may  be  shipped  in  any 
type  of  cars,  but  dried  or  calcined  ore  is  usually  shipped 
in  bulk  in  box  cars  or  in  special,  closed-top  hopper- 
bottom  cars. 
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The  principal  markets  are  east  of  the  Mississippi, 
and  the  largest  consumers  are  at  or  near  the  following 
cities:  East  St.  Louis  and  Aurora,  111.;  Detroit;  Cin- 
cinnati; Knoxville;  Philadelphia  and  Erie,  Pa.;  Niagara 
Falls  and  New  York  City,  and  Boston. 

Specifications  and  Tests  Are  Not  Complicated 

Bauxite  is  sold  on  the  basis  of  alumina  content,  and 
deductions  are  made  tor  high  content  of  silica,  iron,  and 
titanium.  Thus  the  only  way  to  determine  the  value 
of  a  bauxite  is  by  chemical  analysis,  which  should  show 
total  alumina,  silica,  iron  oxide,  titanium  oxide,  and 
water.  To  be  of  commercial  grade,  bauxite  should  con- 
tain at  least  52  per  cent  A^O.,.  and  silica  and  iron  should 
not  be  over  15  per  cent.  Titanium  oxide  is  objectionable 
for  most  uses  and  should  be  less  than  2  per  cent,  al- 
though somewhat  higher  percentages  are  tolerated  in 
bauxite  otherwise  of  high  grade.  Most  American  baux- 
ites contain  15  to  33  per  cent  of  combined  water.  High- 
grade  bauxite  often  contains  58  to  65  per  cent  A1,0,  and 
as  low  as  1  per  cent  iron  oxide  and  3  to  5  per  cent  silica. 
The  quality  of  bauxite  may  often  be  determined  in  a 
general  way  by  simple  tests  noted  by  Hill": 

"In  general,  bauxite  of  fair  grade  will  not  show  the 
marks  of  a  hammer  when  it  is  hit  a  glancing  blow, 
though  some  bauxite  has  been  shipped  which  can  be 
cut  with  the  hammer.  Good  bauxite,  which  has  been 
dried  either  in  the  open  or  in  kilns,  when  thrown  on 
a  hard  floor  has  a  distinct  rattle  which  bauxite  clay 
does  not  have.  The  pisolites  of  the  lighter-colored  baux- 
ites of  the  central  Georgia  field  have  a  peculiar  brown- 
ish-buff color  and  look  something  like  horn  or  flint;  they 
ordinarily  cannot  be  broken  or  marked  with  the  finger 
nail  in  bauxites  of  good  grade. 

Good  Bauxite  Is  Not  Easily  Ground 
"Some  measure  of  the  relative  quality  of  dried  bauxite 
can  be  had  by  grinding  a  sample  in  an  agate  mortar 
for  half  a  minute.  A  bauxite  of  good  grade  will  be 
found  hard  to  grind  and  will  stick  to  the  mortar  with 
such  tenacity  that  it  will  have  to  be  scoured  out ;  a  poo>- 
bauxite  or  bauxite  clay  will  grind  much  more  easily  and 
will  stick  very  little,  if  at  all,  and  clay  or  kaolin  grinds 
with  ease  and  does  not  stick  to  the  mortar.  Similar 
results  are  found  if  the  sample  is  rubbed  on  glass  and 
the  glass  will  not  be  scratched  even  by  high-grade 
bauxite." 

For  specific  uses  the  grades  desired  are  given  below: 
Metallic  Aluminum     Al^O,,  alumina,  over  52  percent; 
silica,  not  over  4.5  per  cent;   Fe.,0,,  iron  oxide,  not 
over  6.6  per  cent. 

Alum  ami  Aluminum  Sulphate  —  Al,0„  alumina,  over 
52  per  cent.  Low  in  iron  and  titanium  oxides  preferred, 
but  for  some  (Trades  of  product  lese  pure  material  is 
used. 

Refractories  Principal  requirement  seems  to  be  low 
iron  content.  Various  types  of  hiph-alumina  refrac- 
tories an-  made  from  bauxite  clays  as  well  as  from 
baus 

ALUMIM  M    U  iNl  I     THE 

i'ut  of  Bauxite 

In  recent  years  from  66  to  74  per  of  the  domestii 

bauxite  consumed  in  the  United  States  lias  been  in  tin 

manufacture  of  metallic  aluminum,    of  tiie  non-metallic 

the  most   important  are  for  the  manufacture   of 

chemicals  and  abrasives,  in  sorm  lead 
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ing  and  in  others  abrasives.  The  use  in  refractories 
has  always  been  small.  The  following  statistics  by  the 
U.  S.  Geological  Survey  show  the  approximate  distribu- 
tion of  domestic  bauxite  by  uses: 

DOMESTIC  BAUXITE  CONSUMED   BY  VARIOUS   INDUSTRIES, 

1917-1920  IN   LONG  TOMS 

Industry                                            1917  1918               1919  1920 

Aluminum 375,000  419.043  272.270  383.154 

Chemical 82,000  63.896            67.842  85.878 

Abrasive 100,000  112.908            35.395  (a)52,276 

Refractory 2,400  9,874               1,059          

569,400  605,721  376,566  521.308 

(n)  Probably  includes  a  small  quantity  sold  to  makers  of  refrartnn,  - 

The  manufacture  of  aluminum  from  bauxite  is  ac- 
complished most  commonly  in  the  United  States  by  a 
process  involving  the  use  of  the  Bayer  process  for  the 
making  of  pure  alumina  and  the  Hall  process  for  its 
reduction  to  aluminum.  The  bauxite  ore,  finely  ground, 
is  digested  with  caustic  soda  by  steam  under  pressure, 
forming  sodium  aluminate.  The  solution  is  filtered, 
diluted,  and  agitated  with  alumina.  The  purified  alu- 
mina is  then  charged  into  a  molten  bath  of  cryolite  in 
an  electric  furnace  fitted  with  carbon  electrodes.  The 
alumina  is  reduced  to  metallic  aluminum,  which  is 
poured,  remelted,  and  cast  into  ingots. 

The  principal  aluminum  salts  made  in  the  United 
States  are  alumina,  the  alums  (mainly  ammonium  and 
sodium  alums),  aluminum  sulphate,  and  aluminum  chlo- 
ride. Alumina  is  used  mostly  for  the  manufacture  of 
aluminum,  and  separate  production  figures  are  not  avail- 
able. Aluminum  chloride  is  made  by  only  a  few  com- 
panies and  only  3,000  or  4,000  tons  is  now  produced 
annually  in  the  United  States.  Production  statistics 
from  the  U.  S.  Geological  Survey  for  the  alums  and  for 
aluminum  sulphate  are  given  below: 

ALUM  AND  ALUMINUM  SULPHATE  PRODUCED   IN   TED 

UNITED    STATES,     1916-1920 

, Alum ' Aluminum    Sulphatr 

Quantity  Quantity 

Year  (Short  Price        (Short  Price 

Tons>  Value       per  Ton       Tons'  value     per  Ton 

1916  27.257  $1. 177.881   $43  21   153.860   $4,410,741   $2867 

1917  19,714  1,017,083  51  60  178.738  5.746,427  32  15 
1918'  20,286   1.051.449   51.83   209,079   6.473.086   30  96 

1919 17,019    879,198   51  66   200.034   6.763.063   33  80 

1920 16.824    992.259   58  98   234.003   8.228,713   35  It 

Aluminum  hydroxide  made  largely  by  the  Bayer  proc- 
ess is  used  principally  in  the  manufacture  of  other 
aluminum  compounds;  also  in  the  preparation  of  lake 
colors,  in  waterproofing  fabrics,  and  in  medicine. 

Aluminum  sulphate,  also  known  as  "concentrated 
alum,"  Is  used  largely  in  paper  making  for  sizing,  as 
a  mordant  in  dyeing,  for  water  purification,  in  tanning, 
for  deodorizing  and  decolorizing  mineral  oils,  and  for 
other  uses  where  crude  alum  was   formerly  employed. 

The  term  "alum"  is  a  general  name  given  to  the 
double  sulphates  of  aluminum  ami  the  alkali  metals  in 
which  iron  and  chromium  sometimes  replace  the  alu- 
minum. The  most  important  commercial  types  are  the 
ammonia,  potash,  and  soda  alums.  Ammonia  alum  has 
largely  replaced  potash  alum,  because  of  its  cheapness. 
Soda  alum,  though  cheap,  does  not  crystallize  well  and 
is  not  so  extensively  used.  Alums  are  usually  made  in 
this  country  by  mixing  in  exact  quantities  aluminum 
sulphate  and  the  neces-.u  ,  alkali  sulphate.  Alum  is 
also  made,  principally  to  Europe,  from  natural  alum 
rock,  .alum  shales,  or  alum  .lusts.  The  chief  uses  for 
alum  are  the  same  as  those  Riven  above  for  aluminum 
sulphate. 

Aluminum  chloride  is  used  in  the  refining  of  mineral 
oils,  for  carbonizing  wool,  and  in  the  manufacture  ot 
certain  organic  compounds. 
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Aluminum  acetate  is  used  as  a  mordant  in  calico 
printing,  and  dyeing1;  for  the  formation  of  lake  colors, 
and  in  waterproofing  and  fireproofing  fabrics. 

Bauxite  abrasives  are  made  by  fusing  bauxite  with 
carbon  in  an  electric  furnace,  breaking  down  the  fused 
product,  pulverizing,  and  sizing  the  grains.  If  made 
from  pure  bauxite  the  product  is  practically  an  artificial 
corundum.  It  is  sold  under  the  following  trade  names; 
Alundum,  adamite,  alowalt,  aloxite,  borocarbone,  carbo- 
alumina,  corowalt,  corubin,  metalite,  oxalumina,  rex, 
and  others.  The  grains  are  made  up  into  grinding 
wheels,  abrasive  papers  and  cloths,  oil  stones,  and 
sundry  other  products.  By  utilizing  different  grades  of 
tauxite,  the  hardness  and  toughness  of  the  abrasive  may 
be  varied. 

Alumdum  is  aiso  used  for  the  manufacture  of  acid 
and  heat-resisting  chemical  apparatus,  such  as  porous 
filtering  media,  and  crucibles. 

High-alumina  refractories  are  arbitrarily  distin- 
guished from  other  refractories  containing  alumina, 
by  an  alumina  content  of  at  least  58  per  cent.  Such 
refractories  are  ordinarily  made  from  bauxite  or  baux- 
ite and  high-alumina  clays — bauxitic  clays,  diaspore 
clays  and  similar  material.  Ordinary  bauxite  brick  are 
made  by  mixing  calcined  bauxite  or  high-alumina  clay 
with  a  bonding  material  such  as  fireclay,  sodium  sili- 
cate, or  lime,  shaping  by  hand  or  by  brick  machines,  and 
burning  in  various  types  of  brick  kilns  at  a  high  tem- 
perature. Another  class  of  bauxite  refractories  is  made 
by  fusing  bauxite  in  an  electric  furnace  and  casting  the 
molten  material  in  molds.  The  demand  for  this  type 
of  refractories  is  increasing  owing  to  the  ever-growing 
needs  for  better  refractories.  Pure  bauxite  melts  at 
about  1,820  deg.  C.  and  pure  alumina  at  about  2,050 
deg.  C,  but  the  lower  grades  of  bauxite  brick  melt  at 
1,740  deg.  or  less.  The  value  of  bauxite  refractories 
depends  upon  their  chemical  inertness  at  high  tempera- 
tures. In  basic  open-hearth  steel  practice  bauxite  brick 
should  contain  over  12  per  cent  silica. 

Recently  high  alumina  refractories  have  been  made 
more  commonly  from  diaspore  and  high-alumina  clays 
than  from  bauxite. 

Bauxite  Is  a  Constituent  of  High-Grade  Cement 

High-alumina  cements,  which  are  essentially  calcium 
aluminates  with  low  silica,  are  becoming  of  great  impor- 
tance. They  have  been  made  by  fusing,  in  a  small  blast 
furnace,  a  mixture  of  bauxite,  coke,  and  limestone.  The 
slag,  when  poured,  cooled,  and  ground,  forms  the  fin- 
ished cement.  This  cement  contains  about  50  per  cent 
lime,  40  per  cent  alrmina,  and  10  per  cent  silica,  and 
is  known  as  fused  cement,  Lafarge  cement,  or,  in 
Europe,  "cement  fondu." 

The  principal  advantage  of  such  cements  over  ordi- 
nary portland  cement  is  that  they  harden  much  faster 
and  develop  nearly  their  full  strength  in  a  short  time. 
It  is  stated  that  such  cements  will  show  a  strength  at 
the  end  of  twenty-four  hours  rarely  shown  by  portland 
cements  in  less  than  twenty-eight  days.  During  the 
Great  War,  fused  cement  was  manufactured  in  France 
in  large  quantities  for  use  in  making  heavy  gun  em- 
placements and  other  structures  where  great  strength 
was  needed  in  a  short  time.  Fused  cement  has  the 
additional  advantage  of  being  highly  resistant  to  sea 
water  and  similar  solutions. 

Calcium  aluminates  have  also  been  used  in  wall  plas- 
ters to  give  a  quick  initial  set,  so  as  to  permit  additional 
coats  to  be  placed  with  only  a  short  delay. 


Economy  of  Storage-Battery  Locomotives 

In  a  paper  presented  before  a  recent  meeting  of 
the  Canadian  Institute  of  Mining  and  Metallurgy,  and 
published  in  the  September  Bulletin  of  that  organiza- 
tion, T.  H.  Crosby  discusses  the  use  of  storage-battery 
locomotives  for  mine  service.  The  decision  in  any 
particular  case,  he  says,  as  to  whether  it  is  best  to 
install  a  trolley  locomotive  or  a  storage-battery  locomo- 
tive depends  upon  such  things  as  length  of  trip,  number 
and  weight  of  cars  and  load,  average  and  maximum 
grades,  and  the  possibility  or  desirability  of  installing 
a  trolley  wire  and  maintaining  it,  as  well  as  the  neces- 
sary rail  bonds.  In  many  cases  trolley  locomotives 
would  not  be  installed  in  place  of  animal  haulage,  but 
storage-battery  locomotives  would  reduce  costs. 

The  relative  cheapness  of  haulage  by  storage  battery 
locomotive  is  illustrated  in  the  following  table,  which 
gives  for  comparison  the  costs  of  storage-battery  and 
animal  haulage  on  service  where  six  mules  are  replaced 
by  one  locomotive : 

Cost  of  locomotive,  charging  panel,  and  appurtenances $8,000 

Interest  at   8   per  cent 600 

Depreciation  on  locomotive  chassis,  71  per  cent  on  $4,000.  .  300 

Repairs  at  $4  per  month 48 

Depreciation  on  battery  per  year 800 

Labor — One  hour  per  day  at  75c.  per  hour 225 

One  motorman  at  $7  per  day 2.100 

One  trip  rider  at  $6  per  day 1.800 

Current  for  charging,  say  30  kw.-hr.  per  day  at  $1.50 450 

Cost  of  operating  per  year  of  300  days $6,323 

Cost  cf  six  mules  at  $125   each 750 

Interest  at  8  per  cent 60 

Depreciation,    20   per   cent 150 

Keeping    mules,    365.  days    at    $1.25    each,    including    feed. 

harness,  shoeing,  and  general  care 2.737 

Six  drivers  at  $6  per  day 10.800 

Cost   of   operating  six   mules ?  1 3 . 7 4  T 

Cost  of  operating  locomotive 6.323 

Saving  in  operating  storage  battery  locomotive $7,424 

or  over  90  per  cent  of  the  investment  saved  per  year. 

If  the  locomotive  be  compared  to  man  haulage,  with 
the  above  stated  conditions,  at  least  ten  or  twelve  men 
would  be  replaced  by  the  locomotive  and  its  crew  of 
two  men.    We  then  have: 

Ten  men  at  $6  per  day  for  300  days $18,000 

Cost  of  operating  locomotive  as  above  stated 6.323 

Saving    by    locomotive    operation    $11,677 

Cases  are  on  record  where  the  introduction  of  storage- 
battery  locomotives  has  reduced  the  cost  of  haulage 
from  45c.  per  ton  to  less  than  15c.  per  ton. 

$70,000,000  Spent  Yearly  on  Scientific  Research 

American  industry  is  spending  about  $70,000,000 
annually  on  scientific  research,  according  to  the  Cham- 
ber of  Commerce  of  the  United  States.  About  one-half 
of  this  sum  is  spent  by  American  industries  in  the 
conduct  of  laboratory  research,  while  the  remainder  is 
expended  in  experimental  and  development  work  in 
plants.  As  a  result  of  scientific  research  work,  it  is 
explained  by  the  department,  approximately  one-half 
billion  dollars  is  being  saved  annually  by  industry  in 
this  country. 

The  value  of  scientific  research,  both  from  an  eco- 
nomic and  industrial  standpoint,  has  never  been  so  fully 
appreciated  as  at  the  present  time.  The  problems  of 
the  recent  war  forced  science  and  its  research  activities 
to  the  front  in  all  civilized  countries.  It  is  now  realized 
that  scientific  investigation  is  a  necessary  adjunct  to 
efficient  operation.  A  utilization  of  the  scientific  knowl- 
edge now  available,  and  a  sympathetic  co-operation  in 
the  free  interchange  of  such  information  will  lead  to 
the  adoption  of  improved  processes  and  do  much  to 
obviate  the  danger  of  ignorant,  destructive  competition. 
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Some  Applications  of  Electrical  Equipment  in  the 
Metallurgy  of  Nickel 

Most  of  the  Metal  Recovered  by  Pyrometallurgical  Methods,  but  Electric  Furnaces  Are 

Used  to  Some  Extent  —  New  Electrolytic  Refinery  in  Canada  Required 

Careful  Planning  for  Flexible  and  Efficient  Operation 

By  J.  L.  McK.  Yardley 


THE  ONLY  INSTANCE  of  the  electric  smelting 
of  nickel  ore  in  the  United  States  occurred  more 
than  ten  years  ago,  when  electric  smelting  was 
applied  to  a  hydrous  silicate  of  magnesium  and  nickel 
in  North  Carolina.'  The  ore  contained  considerable 
iron  and  generally  less  than  2  per  cent  of  nickel.  The 
product,  approximately  14-57-27  per  cent  nickel-ferro- 
silicon,  was  reported  as  being  obtained  at  an  expendi- 
ture of  around  53,000  kw.-hr.  per  ton  of  contained 
nickel. 

Most  of   the   nickel   produced   in   the   United    States 


Converter    matte 

from   Nickelton 

I 


Fig.    I.— Flow  sheet    of   tht    British    America    nickel 
refinery 

from  American  ores  has  been  obtained  as  a  byproduct 
in  the  electrolytic  refining  of  blister  copper.     For  this 
supply,   the   electric    furnace   has   been    generally   used. 
In  the  process  sulphides  or  sulphates  of  nickel  are  con- 
verted into  oxides  in  an  oil  ed  furnace.     The 
'I  with  charcoal  in  an  elec- 
tric   furnace  and    refined   in   the   same   operation,   and 
are  converted   Into  shot  by  being   poured   into  water. 
A  single-phase  closed-top  furnace,  having  alum)  a  3-in. 
graphite  top  eli                    been  emplo  ed;  from  2,200 
tn  2,500  lb.  <if  metal  ;  •  ry  thirteen 
to  fifteen  hours  with  s  current                 on  of  about 
1,400  .unn.  at  180  v.,  or  around  1  kw.-hr.  pi  i  lb. 
Nickel  from  the  wen  Caledonian  i  long  been 
1 1  leal    metl                       er,   where 
oxide  Is  in  the  state  Immediate!}    pn   eding  that 
of  metallic  nickel,  and  pyrometallurgy  I    employed  to 
-  .•  to  the  other,  and  refining  Is  desir- 


able, there  is  a  field  for  the  electric  furnace,  as  has  been 
mentioned  in  the  preceding  paragraph. 

In  the  ores  of  the  Sudbury  district  of  Ontario  the 
nickel  is  associated  with  copper;  the  average  is  about 
3]  per  cent  of  the  former  and  1.7  per  cent  of  the  latter.' 
Recently  three  large  companies  have  been  operating 
in  this  district.  The  metallurgy  employed  by  all  up  to 
the  point  of  obtaining  the  high-grade  matte  has  been 
essentially  the  same,  closely  paralleling  copper-smelt- 
ing practice.  However,  the  separation  of  the  metals 
in  the  Bessemer  matte  has  been  effected  by  three  sepa- 
rate and  dissimilar  processes.  The  most  recently  devel- 
oped method  has  involved  leaching  of  the  matte  and 
electrolysis  to  separate  and  refine  the  nickel  and  copper. 

Before  going  into  the  reasons  for  the  development  of 
this  process  and  a  description  of  some  of  the  features  of 
the  nickel  and  copper  refinery,  I  may  mention  the  fact 
that  Canada  also  has  a  small  amount  of  byproduct 
nickel — obtained  from  the  cobalt-silver  ores  of  the  Co- 
balt district  in  the  process  of  cobalt  refining.  In  this 
process  the  nickel  and  cobalt  are  separated  independ- 
ently as  oxides.  The  nickel  oxide  is  reduced  with  char- 
coal to  "rough"  metal  in  oil-fired  furnaces.  The  metal 
is  separated  from  excess  ca/bon  by  a  magnetic  separa- 
tor and  then  melted  in  electric  furnaces  and  converted 
to  the  form  of  shot  by  being  poured  into  water.  The 
electric  furnaces  are  of  50-kw.  capacity,  single-phase, 
top-and-bottom-electrode  type,  and  are  lined  with  mag- 
nesite.  The  output  is  100  lb.  of  nickel  per  hour  with  a 
power  consumption  of  approximately  *  kw-hr.  per  lb. 
The  cobaltic  oxide  is  treated  similarly  in  duplicate 
furnaces,  about  the  same  metal  output  being  obtained.' 

The  leaching  and  electrolytic  process  was  first  devel- 
oped in  Norway,  where  it  was  successful  owing  to  the 
comparatively  low  price  of  hydro-electric  power  and  the 
high  price  of  fuel.  Owing  to  this  success,  and  to  the 
high  over-all  thermal  efficiency  obtainable  with  this 
process  i  named  for  its  inventor,  V.  N.  Hybinettet,  it 
was  introduced  in  the  latest  big  project  in  Canada  in 
the  plant  of  the  British  America  Nickel  Corporation. 

In  this  process,  illustrated  by  the  flow  sheet.  Fig.  1. 
the  bessemerized  matte  received  in  granulated  form 
is  roasted  to  remove  the  bulk  of  the  sulphur,  and  is 
leached  with  a  10  per  rent  solution  of  sulphuric  acid. 
whereby  a  large  proportion  of  the  copper,  with  very 
little  n|'  the  nickel,  i  dissolved.  The  residue  is  melted 
and  cast  into  anodes  containing  a  high  proportion  of 
nickel,  some  sulphur.  mall  amount  of  copper,  and  a 
little  iron.  Tli is  melting  is  performed  in  a  three-phase 
electric  furnace,  havin  b  capacity  around  sixty  tons 
of  anodes  per  day.  Each  phase  is  supplied  by  a 
1,000-kva.  60-cyde  transformer.  The  3,000-kva.  trans- 
former bank  is  shown  in  Kig.  2. 

The  heavy  current  econdary  leads  pass  through  the 
brick  wall   Into  the   furnace   room.     Since  considerable 
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Fig.  2. — The  3,000-kva.  transformers 

voltage  range  and  control  of  voltage  are  desirable  for 
this  furnace,  a  number  of  taps  are  provided  on  the 
12,000-v.  primary  windings  of  the  transformers  and 
regulating  equipment  is  provided  so  as  to  give  a  voltage 
range  for  each  furnace  electrode  to  neutral  of  from 
38  to  70  v.  in  nine  steps.  There  are  three  motor- 
operated  oil-circuit-breaker  type  regulators  in  the  rear, 
with  sheet  covers  over  the  mechanism.  Three  balance 
coils,  one  in  front  of  each  regulator,  and  regulator- 
control  switchboard,  may  be  seen  to  the  left.  Each 
regulator  consists  essentially 
of  a  number  of  single-pole, 
12,000-v.  circuit  breakers,  op- 
erated through  cams  and  con- 
nected to  the  high-tension  taps 
of  one  of  the  furnace  trans- 
formers. The  motors  driving 
these  regulators  are  controlled 
by  relays  on  the  switchboard 
and  operate  the  breakers  so  as 
to  keep  as  nearly  as  possible  a 
constant  kilovolt-ampere  input 
to  each  electrode ;  power  factor 
is  70  to  90  per  cent,  depending 
on  voltage.  Approximately 
900  kw.-hr.  per  ton  is  used. 

At  this  point  it  is  worth 
mentioning  that  it  should  of 
course  be  entirely  possible  to 
make  Monel  metal  in  this  fur- 
nace. The  roasting  would  sim- 
ply have  to  be  carried  further 
so  as  to  eliminate  the  sulphur 
and  produce  a  mixture  of  cop- 
per oxide  and  nickel  oxide  ;  and 


then  the  furnace  should  melt  unleached  rather  than 
leached  matte.4  Precious  metal  would  necessarily  be 
sacrificed.  One  of  the  most  desirable  results  of  the 
complete  electrolytic  process,  particularly  for  the  rich 
Sudbury  ores,  is  that  a  large  proportion  of  the  precious 
metals  is  caught  in  the  anode  slimes  of  the  nickel  and 
copper  electrolytic   plants. 

Turning  to  the  electrolytic  plant,  the  solution  from 
the  roasted  matte,  containing  a  small  amount  of  copper, 
is  electrolyzed  for  copper  in  a  manner  quite  similar  to 
that  employed  by  the  New  Cornelia  Copper  Co.  at  Ajo, 
in  Arizona,  where  insoluble  anodes  are  used.  The  elec- 
trolyzed solution,  depleted  in  copper,  but  strong  in  sul- 
phuric acid,  is  returned  to  the  leaching  plant  to  dissolve 
more  copper  from  the  roasted  matte. 

The  anodes  from  the  electric-furnace  plant,  contain- 
ing approximately  65  per  cent  nickel,  are  treated  in  a 
separate  electrolytic-tank  room.  The  anodes  are  con- 
tained in  special  canvas-bag  diaphragms,  which  catch 
the  anode  slime  containing  metals,  and  are  electrolyzed 
in  a  solution  containing  4  to  5  per  cent  nickel  and  but 
a  small  fraction  of  1  per  cent  of  copper.  Electrolysis,  of 
course,  while  reducing  the  nickel,  increases  the  copper 
content ;  the  solution  is  piped  to  cementation  vats,  where 
in  place  of  the  scrap-iron  ordinarily  employed  in  the 
cementation  of  copper,  waste  and  scrap  anodes  are  used. 
At  the  same  time  that  copper  is  precipitated,  nickel 
is  re-supplied  to  the  solution,  making  it  again  ready  for 
electrolysis.  The  amount  of  waste  anodes  obtained 
during  the  electro-deposition  of  nickel  is  said  to  be 
about  sufficient  for  the  purpose  of  rejuvenating  the 
exhausted  solution  from  the  nickel-tanks,  and  it  is 
stated  that  the  solutions  never  require  to  be  thrown 
away,  as  the  cementation  purifies  them  sufficiently.5 

In  regard  to  the  electrical  equipment  for  the  electro- 
lytic plant,  theoretical  and  practical  considerations 
make  it  apparent  that  this  must  contain  as  great  a 
degree  of  flexibility  as  is  found  in  any  commercial 
electrometallurgical  process.  It  is  apparent  from  Table 
I  that  the  nickel-electrolytic  plant  must  be  somewhat 

♦Gowland,  "The  Metallurgy  of  Non-Ferrous  Metals,"  p.  504. 
"Report  of  the  Royal  Ontario  Nickel  Commission,  Toronto,  1917. 


Fig.  3. — Transformers,   rotary   converters  and  control  equipment 
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rived  from  Laist,  A.I.M.E.,  Feb    14.  \"2\.aadCh 
Feb   9.  1921. 

igurea  derived  from  Tohclmann  ami  Potter,  A.I.M.E.,  February.  1919 
T.V  — ■  unk-room  efficiencies,  according  to  latest  reports,  have  been  bettered 
somewhat.   If  considered  as  over-all  efficiencies,  however,  they  are  probably  clcse 
to  the  present  actual. 

(if)  Gibbs-Hemboltl  equation  or  Thompson's  rule  gives  relation  between  heat 
and  electrical  energy.  See  Richards'  "Metallurgical  Calculations"  or  LiddeU'e 
"  Metallurgists  and  Chemists  Haml 

-  B  on  hydrogen  and  zinc  are  given  simply  for  comparisi  a 

more  than  three  times  the  size  of  the  copper-electro- 
lytic plant;  and  also  that  either  electrical  equipment  of  a 
different  voltage  range  or  a  different  number  of  tanks  in 
series  must  be  employed.  The  equipment  for  either  plant 
should  have  a  wide  range,  so  as  to  permit  satisfactory 
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ator sets  were  employed.  It  is  desirable,  of  course, 
to  have  duplicate  electrical  equipment  in  the  two  plants, 
and  this  can  be  accomplished  by  providing  all  equip- 
ment with  a  wide  voltage-range  and  by  dividing  the 
nickel  plant  into  four  circuits  each  with  about  eighty- 
five  tanks  in  series,  whereas  the  copper  plant  would 
have  one  circuit  with  approximately  110  tanks  operating 
in  series. 

The  electrolytic  equipment,  as  devised  by  the  engi- 
neers for  the  nickel  company,  the  Westinghouse  Elec- 
tric &  Manufacturing  Co.,  and  the  Canadian  Westing- 
house  Co.,  consists  of  five  duplicate  units,  four  for 
nickel  and  one  for  copper,  in  usual  operation.  Each 
is  composed  essentially  of  one  synchronous  "booster" 
rotary  converter,  having  a  maximum  continuous  capac- 
ity of  1,160  kw.,  290  volts,  4,000  amperes,  and  a  normal 
operating  range  of  230  to  290  volts,  supplied  by  three 
400-kva.,  11,000-volt,  60-cycle  transformers,  having 
eight-turn  secondaries  tapped  to  switches  in  such  man- 
ner as  to  permit  any  one  of  six  voltages  being  im- 
pressed upon  the  rotary  converter,  and  thus  give  it  a 
total  practically  continuous  range  of  voltage  of  from 
50  to  290  volts. 

Small  switches  mounted  on  the  frame  of  the  rotary 
converter  serve  the  purpose  of  placing  the  booster-fields 
and  the  commutating-pole  auxiliary  fields  each  in  paral- 
lel on  low  voltages  and  in  series  on  high  voltages.  The 
secondary  switch  equipment  is  in  the  basement  between 
the  transformers  and  the  rotary  converters.  The 
switching  consists  of  low-voltage  oil  circuit  breakers 
manually  operated  from  the  starting-  and  control-panel 
placed  in  front  of  the  unit  transformers  on  the  main 
floor.  Fig.  3  is  another  view  of  the  electrolytic  equip- 
ment showing  the  relative  arrangements  of  trans- 
formers, a.c.  control-panels,  rotary  converters  and  tank- 
room -circuit  panels.  Fig.  4  shows  in  front  the  12,000- 
volt  circuit  breakers  controlling  the  two  incoming 
high-tension  lines;  and  to  the  right  rear,  the  oil  circuit- 
breaker  structure  with  potential  transformers  for  con- 
trolling the  12,000-v.  supply  to  the  electrolytic-unit 
banks  of  transformers. 


White  Clay  Industry  at  Langley,  S.  C, 
Described  by  Bureau 

The  methctU  of  mining  and  preparing  white  clays 
for  market  in  the  vicinity  of  Langley,  S.  C,  are  described 
in  Serial  2,880,  by  W.  M  Weigel,  mineral  technologist, 
just  issued  l>-  the  I'.  s  Bureau  of  Mines.  Langley  is 
about  nine  miles  north  of  Augusta,  Ga.  The  clays 
mined  in  this  district  ait  sedimentary  kaolins  with  few 
impurities.  The  prevailing  color  is  white;  at  times  the 
color  is  smoky  gray  or  pink,  and  occasionally  strong 
pink  to  lavender.  The  lighter  colors  usuall]  become 
white  on  exposure  to  the  air  anil  on  drying.  The  lower 
parts  of  the  beds  are  usually  the  whitest.  These  kaolins 
are  tine  grained  in  texture,  and  have  good  plasticity; 
their   tensile   strength  m    8    to    86   II'.       They    gen- 

erally   slake    readily.      I  he  r    specific   gravity    is    from 
2.60  and  'J 

The  clays  m  the  district  are  well  adapted  for  use 
in  paper  stock,  for  which  they  are  mainly  sold,  and  in 
Brj  .nil  china  ware,  withoul  washing.  In  the  dis- 
trict as  a  whole,  considerable  reserves  of  clay  are 
untouched;  hence  the  industry  tan  lie  considered  fairly 
Btable.  Serial  2,882  ma>  he  obtained  from  the  Bureau  of 
Mine-.    Washington.    I>    I 
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Producer  Gas  From  Wood  for 

Mine  Power  Supply 

Operating  Costs  Cut  Considerably  at  Lonely  Reef 
Mine,  Southern  Rhodesia,  by  Substitution  for  Steam 

By  A.  W.  Allen 

The  recent  substitution  of  producer  gas  in  place  of 
steam  as  engine  motive  power  at  the  Lonely  Reef  mine, 
in  southern  Rhodesia,  has  led  to  a  reduction  in  operat- 
ing expenses  of  over  £3,000  per  month.  The  more  effi- 
cient utilization  of  the  fuel  properties  of  the  wood  has 
permitted  a  decrease  from  3.000  to  600  cords  per  month 
in  the  amount  required.  The  labor  force  has  been  re- 
duced, and  other  advantages  are  apparent. 

The  Lonely  Reef  mine  is  situated  about  50  miles  from 
the  railroad,  at  Bulawayo.  Until  recently  the  power 
needed  to  operate  the  mine,  one  of  the  richest  though  by 
no  means  among  the  largest  in  South  Africa,  was  ob- 
tained by  the  operation  of  wood-fired  boilers  and  steam 
engines;  coal  could  be  delivered  at  the  mine  only  at  a 
prohibitive  cost,  and  the  water-power  resources  of 
Rhodesia  are  as  yet  undeveloped.  The  expense  of  haul- 
ing wood  increased  proportionally  as  the  available  cen- 
ters of  supply  receded.  The  stoking,  control,  and  main- 
tenance of  the  boilers  in  working  condition  necessi- 
tated a  large  Kafir  labor  force  (to  counteract  native 
inefficiency),  and  unremitting  attention  on  the  part  of 
the  engineering  staff.  The  absence  of  stand-by  equip- 
ment in  the  engine  house  complicated  the  situation, 
with  the  result  that  sudden  shutdowns  were  not  infre- 
quent and  invariably  caused  serious  disorganization. 
Fluctuations  in  the  speed  of  the  main  shafting  inter- 
fered with  the  steady  running  of  the  milling  plant, 
which,   consisting  of  stamps   and  tube   mills,   operated 


Loading  platform  and  gas  producers 

efficiently    only   when   a    steady   supply   of   power   was 
available. 

The  new  suction  gas  plant,  supplied  by  Crossly  Bros., 
Ltd.,  consists  of  four  producers,  each  designed  for  a 
nominal  output  of  gas  sufficient  to  deliver  350  hp.  It 
is  planned  to  increase  this  to  450  hp.,  whereby  one  unit 
will  be  held  in  reserve.  The  wood  available  is  of  the 
usual-  kind   used   in  Rhodesia  for   boiler  fuel — knobby 


thorn  and  mapani — together  with  a  green  wood  known 
as  marula,  unsuitable  for  other  uses  than  making  gas. 
The  maximum  dimensions  of  the  pieces  delivered  to  the 
producers  are  2  ft.  long  by  10  in.  diameter.  It  is  pulled 
up  an  incline,  shown  in  the  accompanying  photograph, 
to  a  platform,  and  delivered  to  a  special  type  of  air- 
lock  feed   hopper  over   each   unit.     The   gas   produced 
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Lonely  Reef  mine  and  plant,  southern  Rhodesia 

enters  a  common  main  and  is  delivered  into  the  bottom 
of  four  wet  scrubbers  or  tower  washers.  During  pas- 
sage through  these  it  is  cooled  sufficiently  to  condense 
the  tar,  which  is  recovered  by  means  of  four  Crossly 
centrifugal  extractors,  each  of  which  is  connected  by 
flexible  coupling  to  an  8-hp.  motor.  The  washed  and 
tar-free  gas  finally  goes  to  a  dry  scrubber  for  the  re- 
moval of  moisture,  and  is  then  ready  for  combustion. 

The  gas  engines,  supplied  by  the  Premier  Gas  Engine 
Co.,  are  of  the  horizontal  type,  with  cylinders  17J  in. 
diameter  by  26  in.  stroke.  Compressed  air  is  used  for 
starting  purposes.  The  engines  have  been  supplied  with 
special  governors,  the  regulation  of  speed  of  each  being 
controlled  by  a  supplementary  spring.  A  small  revers- 
ible motor  is  connected  to  the  spring  on  each  governor; 
this  enables  adjustment  to  be  made  from  the  switch- 
board when  the  alternators  are  being  synchronized  for 
parallel  running. 

Three  of  the  engines,  of  the  four-cylinder  type,  are 
of  a  rated  capacity  of  300  hp.  and  25  per  cent  overload 
at  4,200  ft.  above  sea  level  when  operated  with  pro- 
ducer gas  of  a  tenor  equivalent  to  not  less  than  140 
B.t.u.  per  cu.ft.  The  flywheel  weight  is  10*  tons.  Each 
of  these  units  is  direct-connected  to  an  alternating- 
current  generator,  supplied  by  the  S.  A.  General  Electric 
Co.,  Ltd.,  which  delivers  a  three-phase,  50-cycle,  525- 
volt  current  at  187*  r.p.m.  The  three  alternators  are 
operated  in  parallel,  the  total  average  load  at  the  present 
time  being  about  800  hp. 

The  fourth  engine  is  of  the  three-cylinder  type  and 
capable  of  producing  225  hp.  The  pistons,  valves,  ends, 
oil  pumps,  and  other  accessories  of  the  engine  are  inter- 
changeable with  those  of  the  larger  units.  It  is  direct 
connected  to  an  Ingersoll-Rand  air  compressor,  furnish- 
ing 1,500  cu.ft.  per  minute. 
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A  complete  series  of  tests  was  made  as  soon  as  the 
plant  was  in  steady  operation.  The  results,  given  in  a 
recent  issue  of  the  Engineer,  show  that  with  a  load 
factor  of  80  per  cent  the  power  developed  by  each  en- 
gine was  239  b.hp.  The  fuel  consumption  per  brake 
horsepower  per  day  amounted  to  2  39  lb.  of  wet  wood 
13.5  per  cent  moisture),  or  2.07  lb.  of  dry  wood.  The 
makers  of  the  engines  guaranteed  a  fuel  consumption  of 
no  more  than  2.15  lb.  of  dry  wood,  so  that  actual  per- 
formance shows  a  margin  in  their  favor  of  4  per  cent. 

The  plant  appears  to  have  given  complete  satisfaction, 
especially  to  those  in  control  of  the  equipment.  The 
saving  in  power  cost  over  wood-fuel  boilers  amounts  to 
about  10s.  per  ton  of  ore  milled,  in  addition  to  other 
economies  resulting  from  the  more  efficient  utilization 
of  the  fuel.  A  considerable  amount  of  tar  is  being  ob- 
tained as  a  byproduct,  the  value,  if  any,  of  which  is  not 
yet  credited  to  the  new  plant.  The  big  reduction  in  the 
amount  of  wood  required  to  produce  power  to  operate 
mine  and  mill  effects  a  conservation  of  the  resources 
of  the  only  available  fuel  in  that  part  of  Rhodesia. 

The  economical  production  of  power  is  a  problem  that 
must  be  faced  by  many  mining  companies  that  depend 
on  wood  for  fuel.  The  results  of  present-day  practice 
at  the  Lonely  Reef  mine  will,  no  doubt,  be  considered 
by  those  who  are  beginning  operations  or  who  are  con- 
sidering a  change  from  the  ordinary  uneconomical 
utilization  of  wood  fuel  in  the  production  and  applica- 
tion of  steam  as  motive  power.  The  producer-gas  plant 
that  can  completely  and  economically  utilize  the  wood 
available  in  isolated  mining  districts  will  undoubtedly 
rank  as  an  important  factor  in  reducing  costs. 


servative  paint.  Smaller  sizes  of  pipe  are  simply 
emersed;  pipes  of  larger  diameter  must  be  revolved 
once  to  coat  all  surfaces.  After  being  dipped  the  pipe 
is  elevated,  two  blocks  of  different  heights  are  slipped 
under  it,  and  the  excess  paint  is  allowed  to  drain  back. 


Dipping  Trough  for  Iron  Pipe 

In  the  coastal  oil  fields  rust  causes  the  loss  of  thou- 
sands of  dollars  annually  in  new  and  second-hand  mate- 
rials. The  oxidation  of  iron  occurs  everywhere  to  a 
greater  or  less  degree,  but  it  is  especially  rapid  in  this 
part  of  the  United  States,  where  the  climate  is  sub- 
tropical and  the  humidity  extreme.  Probably  the  great- 
OSS'  is  in  the  deterioration  of  drill  stem,  casing,  line 
pipe,  and  the  like  which  is  not  in  use. 

Painting  is  the  only  safeguard,  but  painting  with  a 


4  Skids 


Dipping  trough  modi  from  IS-in.  casing 


brush   is  a  slow  and  costly   process,   and.   furthermore, 
the  li  i   pipe  is  doI  touched.    The  cheapest  and 

most  effective  way  Of  applying  paint   to  all  surfaces  of 
a  length  of  pipe  ii  by  dipping.    To  fai  ilitat<  this  work, 
the  dipping  trough   shown   in   the   accompanying    illus- 
tration was  devised.     It  .onsists  of  a  semicircular  re- 
...Ht  24  ft.  long,  made  of  a  shorl  length  of 
ng  that    has   Keen  split    in   two  and   the   two 
.  butt-welded  by  mean  lene  blow- 

find  with  semicircular  plates  welded  over  the 
The  trough  is  set  in  a  suitable  wooden  frame  on  skids. 
In   using  the  trough,   it    is  partly   filled  with   the   pre- 


Failure  of  Center  Shots  in  Blasting 

In  large-scale  blasting,  it  is  customary  to  fire  many 
shots  simultaneously.  The  electric  detonators  are  usu- 
ally connected  in  series,  and  are  fired  either  from  a 
power  circuit  or  from  a  blasting  machine  with  large 
capacity,  operated  by  hand.  When  firing  with  a  blast- 
ing machine,  trouble  with  missed  shots  has  been  fre- 
quently experienced.  Under  these  circumstances,  the 
shots  that  fail  to  fire  are  often  a  group  in  the  center 
of  the  series.  Various  explanations  have  been  given 
as  to  the  cause  of  the  failures.  In  a  paper  recently 
published  by  the  U.  S.  Bureau  of  Mines  (Reports  of 
Investigations,  2,384)  are  given  data  which  may  be 
helpful  in  understanding  the  probable  cause  of  the  mis- 
firing of  center  shots. 

Whatever  the  source  of  the  firing  current  generator, 
magneto,  or  battery,  the  current  delivered  through  a 
shot-firing  circuit  is  determined  by  the  total  resistance 
of  the  circuit;  and  all  current  leaving  the  positive  ter- 
minal must  return  to  the  negative  terminal.  If  a  metal- 
lic circuit  is  well  insulated,  practically  all  of  the  current 
keeps  within  the  circuit;  but  in  a  shot-firing  circuit, 
where  the  wires  are  often  in  contact  with  the  earth, 
as  in  wet  holes,  and  where  the  insulation  of  the  leg 
wires  is  inadequate  to  prevent  leakage,  the  current  may 
take  various  paths  through  the  wet  earth. 

Tests  showed  that  if  a  large  number  of  the  common 
electric  detonators  are  connected  in  series  and  fired 
under  wet-earth  conditions,  a  large  leakage  of  firing 
current  occurs,  and  the  detonators  at  each  end  of  the 
series  circuit  may  fire  while  the  middle  ones  misfire. 
The  detonators  near  the  positive  end  will  fire  because 
not  enough  leakage  has  occurred  to  cause  a  misfire; 
those  near  the  negative  end  will  fire  because  enough 
current  has  returned  to  the  circuit. 

The  reason  why  the  middle  detonators  misfire  is  not 
necessarily  because  the  current  through  them  is  too 
small  to  fire  an  electric  detonator,  but  because  it  is  not 
sufficient  to  fire  them  before  the  firing  of  the  end 
detonators  has  opened  the  circuit.  It  has  been  found 
in  practice,  using  hand-operated  machines,  that  such 
misfires  are  more  dependent  on  the  current  gradient  in 
the  circuit  than  upon  the  minimum  value  of  current. 
and  that  it  does  not  help  much  to  increase  the  firing 
current  to  the  amount  given  by  a  larger  hand  machine. 

As  a  means  toward  the  crimination  of  the  misfiring 
of  center  shots,  it  is  recommended  that  the  following 
practices  be  used  whenevei  shots  are  to  be  fired  in 
wet  hol>  s : 

1.  Use  water-proofed  electi  c  detonators  with  enam- 
eled leg   wires. 

When    making  connections    with    enameled    leg   wires, 
care  must  be  taken  to  scrape  the  ends  of  the  wires  well; 
rwise    the    enamel    will    prevent    good    electrical 
contact. 

2.  Fire  the  shots  from  an  ungrounded  power  circuit 
thai  has  a  capacity  of  at  least  30  kw. 

."..  Use  extra  care  wlicn  tamping  the  holes,  in  order 
not   to  damage  the  Insulation  of  the  leg  wires. 

I,     Arrange    the    conn,    tions    Let  ween    the    detonators 
eat   they  are  supported   clear  of  the  earth   or  any 
conducting  medium. 
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What's  Wrong  With  the  American  Oil-Shale  Industry? 

Reasons  for  Its  Present  Quiescent  Condition — Financial  Stringency  an  Important  Cause- 
Fraudulent  Promoters  and  Ignorant  Individuals  Posing  as  Leaders  Are  Injurious — 
Engineering  and  Scientific  Bodies  Appear  To  Be  Indifferent 

By  Arthur  J.  Hoskin 


FOR  A  FEW  YEARS  past  much  has  been  prophesied 
regarding  a  proposed  great  American  industry  to 
be  established  upon  our  natural  resources  in  oil 
shale.  Strong  interest  has  been  manifested  in  this 
subject  throughout  the  country,  and  the  industry  has 
at  times  appeared  to  have  arrived;  but,  for  more  than 
a  year  past  little  has  been  heard  from  it. 

If  the  suggestion  be  made  that  the  general  public 
has  lost  interest  and  has  failed  to  support  the  promo- 
tion of  the  industry,  one  may  well  ponder  on  the  iden- 
tity and  maintenance  of  public  interest.  There  is  never 
sustained  popular  interest  in  any  subject  unless  things 
continually  happen  to  keep  that  subject  before  the  pub- 
lic. In  my  opinion  oil  shals  has  been  retarded  because 
publicity  ceased  for  good  reasons  other  than  lack  of 
popular  interest.  It  is  true,  indeed,  that  the  attention 
of  the  general  public  has  been  diverted  to  many  other 
vital  matters,  but  it  is  probably  true  also  that  Ameri- 
cans will  resume  their  interest  in  oil  shale  just  as  soon 
as  the  attractive  features  of  the  proposed  industry  shall 
be  presented. 

Special  Inducements  for  Capital  Needed 

The  one  factor  that  contributed  more  than  any  other 
to  the  slump  in  oil-shale  activities  has  been  the  finan- 
cial stringency  that  has  throttled  many  large,  estab- 
lished industries  and  has  forestalled  investments  in 
practically  all  kinds  of  new  enterprises.  This  economic 
factor  is  not  a  function  of  the  merits  of  the  proposed 
oil-shale  industry,  and  its  deterring  action  should  not 
therefore  be  regarded  as  any  measure  of  such  merits. 
How  long  this  economic  obstacle  will  prevail  cannot  be 
predicted.  It  thus  appears  that  the  early  resumption 
of  oil-shale  activities  depends  upon  special  inducements 
for  reticent  capital  to  make  the  attack. 

One  significant  deterrent  to  oil-shale  progress  has 
been  the  prominence  assumed  by  many  ignorant  and 
unscrupulous  persons.  Much  rot  has  been  written  by 
men  who  have  pretended  to  be  experts  in  the  scientific 
and  technical  phases  of  oil  shale,  but  who  woefully  lack 
even  the  rudiments  of  such  qualifications.  Charlatans 
have  posed  as  geologists,  engineers,  technologists,  and 
general  authorities.  Extreme  absurdities  predominate 
in  their  utterances  and  publications.  Their  statements, 
highly  amusing  to  an  engineer,  are  positively  inimicable 
to  the  new  industry. 

One  such  buffoon  would  have  put  Fifty-seven  Varie- 
ties in  the  background,  with  his  hundreds  of  commercial 
substances  and  articles  that  he  proposed  to  make  from 


the  many  kinds  of  shale  he  had  identified  within  his 
own  property.  His  products  would  have  included  every 
sort  of  hydrocarbon  fuel  and  lubricant,  lamp  chimneys, 
cement,  paint,  ammonia,  carbon  black,  potash,  drugs, 
dyes,  bricks,  road  materials,  and  bullion  of  each  of  the 
precious  metals.  And,  for  a  time,  he  found  considerable 
money  to  back  him,  too. 


Sampling  oil  s'hale  in  Colorado 

A  leading  educator  (  ?),  in  publicly  discussing  byprod- 
ucts from  oil-shale  operations,  spoke  of  ichthyol  (a  valu- 
able medicinal  oil)  which,  he  said,  derived  its  name 
from  the  fact  that  heretofore  it  has  been  made  from 
the  remains  of  the  extinct  ichthyosaurus. 
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A  Kansas  City  chemist  says  that  the  oil-shale  field  of 
Colorado-Utah-Wyoming  came  about  in  this  wise:  a 
torrid  climate;  forests  of  tropical  vegetation;  great 
prehistoric  animals;  seas  stocked  with  sea-life;  up- 
heaval with  everything  tossed  into  a  molten  mass;  qui- 
escence; volcanic  eruption,  the  present  shale  deposits 
coming  "from  the  bowels  of  the  earth."  Think  of  that 
for  a  sedimentary  formation!  This  chemist  adds  that 
to  obtain  oil  from  the  shale  it  must  be  heated  back  to 
the  temperature  at  which  it  "solidified." 

A  promoter  with  land  for  sale  has  evidently  learned 
the  significance  of  fiber  rings  in  trees,  for  he  says  that 
he  can  estimate  the  exact  period  that  was  consumed  in 
creating  oil-shale  beds  as  follows:  one  lamination  of 
oil  shale  is  approximately  one-sixteenth  of  an  inch  thick. 
Hence  sixteen  years  were  required  to  deposit  one  inch 
of  the  rock  and  192,000  years  for  1,000  ft.  The  mate- 
rials, he  says,  were  brought  by  the  Japan  Current  from 
the  Orient,  and  include  nebula,  kaolin,  sludge,  silica, 
and  sulphur. 

Crooked  Promoters  Discourage  Development 

These  few  random  instances  indicate  the  ignorance 
that  infests  the  "literature"  of  American  oil  shale. 
Some  men  are  both  ignorant  and  crooked.  Such  men 
have  exhibited  pieces  of  apparatus  said  to  be  efficient 
retorts,  but  which  could  not,  by  any  means,  have  been 
caused  to  educe  oil  from  shale ;  they  have  claimed  owner- 
ship of  land  that  they  had  jumped  simply  for  the  pur- 
poses of  a  deal,  with  no  possibility  of  securing  title  or 
possession;  they  have  written  glowing  reports  upon 
questionable  processes  and  almost  inaccessible  tracts  of 
oil-shale  land.  In  short,  they  have  wrought  inestimable 
injury  to  the  industry  they  have  pretended  to  foster, 
and  it  is  my  hope  that  they  will  be  eliminated  in  the 
revival  that  is  surely  coming.  Ignoramuses  and  crooks 
have  ever  invaded  worthy  enterprises,  particularly  in 
the  beginnings.  But  an  industry  such  as  the  develop- 
ment and  exploitation  of  oil  shale  cannot  proceed  or 
thrive  except  under  the  direction  of  honest  and  tech- 
nically competent  men. 

The  deterrent  that  first  asserted  itself  in  the  progress 
of  this  industry  was  the  necessity  of  developing  proc- 
esses for  treating  the  American  shales.  When  it  was 
early  discovered  that  foreign  processes  would  not  do, 
our  pioneer  oil-shale  men  set  about  the  invention  of 
American  methods  and  apparatuses. 

Criticism  has  been  made  that  many  of  these  inven- 
tors were  inexperienced  in  carbonization  and  in  the 
physics  and  chemistry  of  hydrocarbons,  and  that  it  was 
unreasonable  to  expert  their  inventions  to  succeed.  In 
a  measure  this  attack  was  fair,  but  its  application  to  all 
of  the  novices  who  engaged  in  this  inventing  game  was 
not  just,  inasmuch  as  much  valuable  research  with  our 
American  shales  has  been  accomplished  by  some  of 
same  men.  who  promptly  adjusted  their  knowledge 
Nor  is  it  true  that  all  of  these 
inventor-  were  novices  in  de  tructive  distillation  of 
bitumens;  some  were  skilled  bi  i  Mi.  and  technological 
men. 

It  was  but  natural  that,  i   than  one  hun- 

dred  and  patented  pi 

many  would  prove  inadequate  \  few  of  these  inven- 
tions have  d  to  date.  ;,  will  undoubtedly 
pro-,.                                                        uerci.-illy.      The 

initially  demonstrate  full  up  to  tl 
their  backers,  but  minor  changes  in 
manipulation  will  probal  deficiencies. 


Another  reason  why  this  industry  has  dragged  is 
the  scant  recognition  that  it  has  been  given  by  the  na- 
tional technical  or  scientific  societies.  This  is  a  corol- 
lary of  the  indifference  maintained  by  engineers  and 
scientific  men  toward  oil  shale  rather  generally  in  this 
country.  The  oil-shale  industry  must  be  essentially  an 
engineering  industry,  but  how  many  professional 
engineers  have  paid  the  least  attention  to  it?  I  have 
been  chided  frequently  by  my  engineering  friends  for 
wasting  time  and  effort  in  this  "game."  The  American 
Mining  Congress  gives  full  recognition  to  oil  shale,  but 
actually  defeats  its  purpose  by  allowing  bombast  to 
dominate  the  section  allotted  to  this  industry. 

Due  credit  must  be  given  officials  of  the  U.  S.  Bureau 
of  Mines  for  their  efforts  toward  the  establishment  of 
technologic  knowledge  regarding  American  oil  shales. 
The  Bureau  has  conducted  research  at  several  oil-shale 
stations  in  the  West,  with  results  that  ultimately  will 
prove  valuable  to  operators.  Much  unkind  criticism  has 
been  aimed  at  the  government's  oil-shale  research  by 
promoters  of  processes  and  companies,  the  burden  of 
such  comment  being  along  three  lines:  (1)  There  has 
been  no  attempt  by  the  Bureau  to  demonstrate  or  test 
any  proposed  American  process;  (2)  none  of  the  Bu- 
reau's work  has  been  upon  a  commercial  scale;  (3) 
most  of  the  research  has  been  in  refining  crude  shak 
oil,  with  little  investigation  as  to  the  best  manner  of 
educing  the  crude  oil. 

For  more  than  a  year  a  professor  of  chemical  engi- 
neering in  a  prominent  university  has  devoted  his  and 
his  students'  time  to  oil-shale  research  of  a  most  valu- 
able sort,  and  he  has  announced  findings  that,  though 
upsetting  the  principles  upon  which  numerous  eduction 
inventions  are  based,  are  nevertheless  fundamental  in 
the  technology  of  this  coming  industry.  This  work 
stands  out  in  pleasing  relief  against  the  indifference 
maintained  by  most  engineers  and  other  technical  men. 

Cost  of  Crude  Well  Oil  Higher  Than  Present 
Selling  Price 

I  am  frequently  told  that  oil  shale  stands  no  chance 
commercially  while  well  oil  sells  at  prevalent  low  prices, 
because  shale  oil  cannot  be  manufactured  at  a  cost  less 
than  these  prices.  Let  brief  consideration  be  given  to 
this  presumed  competition. 

How  many  petroleum  operators  would  really  make 
money  in  selling  their  crude  oil  at,  say,  $3  per  barrel 
if  all  of  their  operating,  investment,  and  overhead  costs 
were  duly  considered?  One  petroleum  operator  stated 
that,  during  1921,  approximately  one  billion  dollars  was 
spent  in  American  wildcatting  and  drilling.  Reliable 
data  on  the  results  of  this  huge  expenditure  would  be 
enlightening,  but  I  have  been  unable  to  obtain  ihem. 
However,  during  1 '  *  I  i*  there  was  spent  in  the  United 
States  for  such  work  more  than  $600,000,000.  This 
money  completed  approximately  29,000  wells.  Nonce 
$20,690  was  expended  in  drilling  the  average  well,  be 
it    a   pusher,   a   pamper,  a   duster,   or  a   water 

hole.  The  first -year  or  "flush"  production  of  these  new 
wells  was  around  22,000,000  bbl.,  or  an  average  of 
758.62  bbl.  per  year  per  well;  o  thai  the  average  daily 
production  of  crude  oil  pei  well  was  2.078  bbl.  The 
•  .f  sinking  a  well    -  69  pet-  barrel  of  such 

Hush  daily  production. 

If  the  average  II  be  amortized  within  six 

years,  by  six  equal  Installment  .  together  with  dr- 
at 7  per  cent,  the  Investment  i  harge  against  each  barrel 
of  oil  produced  the  fust  year  will  be  $3.55.     Allowing 
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normal  rates  of  depletion,  the  charges  against  each 
barrel  of  production  in  subsequent  years  are:  Second 
year,  $6.44;  third  year,  $9.72;  fourth  year,  $16.67;  fifth 
A-ear,  $26.77;  and  sixth  year,  $39.51.  The  production 
for  the  sixth  year  is  only  13  per  cent  of  flush  produc- 
tion. During  the  six  years  the  gross  production  will  be 
1,980  bbl.  per  well,  and  the  amortization  payments  will 
aggregate  $25,758.96,  making  the  average  investment 
charge  against  every  barrel  of  oil  $13.01. 

Is  this  startling?  Are  the  figures  unfair?  If  not, 
what  do  they  indicate  regarding  the  average  profits 
from  selling  crude  petroleum  at  ordinary  prices?  The 
explanation  is  that  we  hear  nothing  about  the  heavy 
losses  sustained  in  drilling  dusters,  gassers,  and  water 
holes,  and  we  think  only  of  the  successful  pumpers  and 
gushers.  In  addition  to  the  drilling  investment,  there 
are  numerous  other  expenses,  such  as  purchase  of  land 
or  of  leases  to  land,  erection  of  pipe  lines,  pumping 
equipment,  repairs,  labor  maintenance,  and  adminis- 
trative charges. 

Tremendous  Economic  Waste  in  Petroleum 
Exploitation 

R.  L.  Welch,  secretary  of  the  American  Petroleum 
Institute,  recently  submitted  oil-production  statistics 
to  a  federal  Senate  committee.  Speaking  specifically  of 
one  of  the  world's  most  famous  fields,  he  said:  "I  have 
no  doubt  that  the  cost  of  the  crude  oil  produced  in  the 
Ranger  field  was  in  excess  of  $6  or  $7  a  barrel." 

In  other  portions  of  his  testimony  he  stated: 

"I  cannot  think  of  a  more  hopeless  task  than  to  attempt  to 
arrive  at  the  fundamental  cost  of  so  complicated  a  thing  as  a 
barrel  of  crude  oil.  .  .  .  Hundreds  of  millions  of  dollars 
have  been  poured  into  oil  production  from  which  nothing 
has  ever  been  realized.  .  .  It  is  my  judgment  that  every 
barrel  of  oil  which  has  been  produced  in  the  history  of  the 
business  has  been  sold  below  the  aggregate  amount  of  money 
which  has  been  poured  into  oil  production." 

There  are  other  features  of  the  oil-shale  industry 
that  render  it  and  the  petroleum  industry  not  closely 
comparable.  I  do  not  regard  oil  shale  as  a  coming  com- 
petitor of  petroleum,  or  at  least  not  for  perhaps  twenty 
years.  I  do  not  expect  the  shale  crude  oil  ever  to  be  sold 
at  the  price  of  well  crude  oil.  A  mistake  is  made  in 
assuming  that  the  two  kinds  of  oil  are  equivalent  and 
that  they  will  command  equal  attention  in  the  world's 
markets.  Another  common  mistake  is  the  assumption 
that  the  manufacture  of  crude  oil  only  will  be  the  plan 
of  shale  operators  generally. 

There  are  marked  differences  between  corresponding 
features  of  the  two  oil  industries  that  put  them  into 
separate  classes.  There  need  be  little  or  no  dependence 
of  shale  oil  upon  petroleum  markets.  Perhaps,  on  the 
other  hand,  in  the  years  to  come,  petroleum  will  be  first 
supplemented  and  later  supplanted  by  shale  oil.  I  do 
not  expect  shale  oil  ever  actually  to  compete  with  petro- 
leum but  to  act  as  an  ally  in  meeting  the  market  de- 
mands when  well  production  is  found  unequal  to  such 
demands.  There  should  be  no  cause  for  unrest  among 
oil-shale  men  because  well  oil  stands  at  present  low 
levels. 

To  date  there  has  not  been  sufficient  production  of 
shale  oil  in  this  country  to  warrant  its  adoption  com- 
mercially. No  call  for  shale  oil  has  been  established, 
no  future  uses  for  it  have  been  indicated,  and  no  prices 
have  been  suggested. 

I  suppose  that  nearly  every  man  who  has  started  an 
oil-shale  company  or  process  has  received  requests  or 
orders  for  varying  amounts  of  his  oil,  for  these  have 


occurred  in  several  instances  under  my  observation. 
One  of  this  country's  largest  copper-mining  companies 
mailed  an  official  order  for  two  tank-carloads  of  crude 
shale  oil  for  mineral  flotation  usage  to  a  company  that 
had  not  even  erected  its  demonstration  plant.  Another 
copper  company  made  overtures  for  the  entire  produc- 
tion of  an  oil-shale  company.  These  incidents  indicate 
a  possible  strong  market  for  shale  oil  in  the  ore-concen- 
trating industry.  One  oil-refining  company  signed  a 
contract  with  a  new  oil-shale  company  for  all  of  its 
crude  production  at  a  price  around  38c.  per  gallon,  or 
approximately  $16  per  barrel,  thereby  admitting  knowl- 
edge of  a  substantial  difference  between  shale  crude  and 
well  crude.  Unfortunately,  none  of  these  calls  for  shale 
oil  could  be  filled. 

Shale  Oil  Superior  to  Well  Oil  for  Many  Purposes 
I  am  told  by  those  fully  informed  as  to  conditions 
that  the  only  lubricants  and  motor  fuels  accepted  by 
many  foreign  aviators  are  products  derived  from  Scot- 
tish shale  oil.  My  personal  research  has  proved  that 
shale  oil  is  superior  to  well  oil  in  many  ways.  The 
superiority  holds  not  only  for  the  crude  but  for  all 
fractions  obtained  by  distillation  and  refining.  The 
motor  fuels,  lubricating  oils,  greases,  and  waxes  derived 
from  shale  are  invariably  better  than  the  corresponding 
fractions  from  petroleum.  I  have  found  the  lubricating 
products  made  from  shale  crude  to  be  so  far  superior 
to  any  of  the  well-known  brands  upon  the  market  as 
to  be  in  a  class  by  themselves.  In  the  case  of  engine 
oil,  this  statement  applies  to  flash  point,  viscosity,  body, 
and  friction.  Shale  gasoline  has  a  higher  specific  grav- 
ity than  petroleum  gasoline,  but  it  vaporizes  as  readily 
and  gives  considerably  more  power  or  kick. 

Practically  every  large  oil  company  in  the  world  has 
secured  extensive  holdings  of  good  American  oil-shale 
land  and  has  conducted  systematic  field  and  laboratory 
research  in  this  coming  industry.  Some  of  these  com- 
panies have  not  openly  evinced  their  real  interests,  but 
have  made  their  investments  and  investigations  through 
dummies  or  subsidiary  concerns.  This  proves  that  the 
big  oil  producers  foresee  the  potentialities  of  our  nat- 
ural resources  in  oil  shale.  However,  they  endeavor  to 
obstruct  public  interest  in  this  resource  and  the  estab- 
lishment of  a  new  industry  until  such  time  as  they  find 
it  expedient  to  resort  to  shale-oil  production  to  supple- 
ment the  diminishing  production  of  petroleum.  The 
public,  not  observing  these  quiet  movements,  fails  to 
place  upon  these  large  companies  the  authorship  of 
much  idle  talk  that  discourages  investments  in  oil  shale. 

Not  Competitive  But  Complementary 

The  more  one  reads  regarding  the  production  and  con- 
sumption of  petroleum  products  the  more  confused  one 
becomes  in  any  attempt  to  estimate  the  probable  life 
of  our  petroleum  industry.  No  two  statisticians  agree 
in  their  predictions,  although  they  all  assert  that  the 
world's  oil  pools  are  nearing  exhaustion.  Though  shale 
oil  is  not  a  close  equivalent  of  petroleum,  it  can  be  used 
in  the  production  of  substitutes  for  all  of  the  ordinary 
products  from  petroleum,  and  it  is  probable  that  sooner 
or  later  our  American  oil  shales  will  be  heavily  depended 
upon  actually  to  supplant  petroleum.  As  I  have  already 
stated,  however,  shale  oil  will  supplement  rather  than 
supplant  petroleum  for  years  to  come.  Hence  there  will 
be  no  real  competition  in  the  markets,  and  the  common 
criticism  and  indifference  to  oil  shale  in  this  particular 
is  without  force. 
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A  legitimate  oil-shale  project  will  not  be  a  two-by- 
four  affair,  but  it  will  be  on  the  scale  of  any  other 
industrial  or  manufacturing  enterprise  of  an  equiv- 
alent valuation  of  output.  One  should  not  organize  an 
oil-shale  company  unless  it  be  planned  upon  a  scale 
that  will  warrant  the  installation  of  complete  apparatus 
for  making  finished  products  at  the  main  plant.  Each 
oil-shale  plant  should  embody  mining,  conveying,  crush- 
ing, educing,  condensing,  refining,  and  marketing  equip- 
ments. 

The  big  profits  in  the  petroleum  industry  go  to  the 
refiners.  Why  should  not  oil-shale  operators  take  ad- 
vantage of  this  point?  An  oil-shale  plant  is  perma- 
nent, whereas  an  oil  well  is  temporary.  One  will  oper- 
ate at  an  even  production  for  many  years,  whereas  the 
other  will  have  a  depleting  output  during  a  relatively 
few  years.  One  warrants  the  erection  of  its  own  local 
refinery;  the  other  does  not. 

Crude  shale  oil  may  be  refined  into  products  having  a 
gross  wholesale  or  jobbing  value  up  to  approximately 
$15  per  barrel. 

Much  Capital  Required — Each  Project  a  Large 
Manufacturing  Enterprise 

I  repeat  that  a  legitimate  oil-shale  project  must  be 
contemplated  as  a  large  manufacturing  enterprise. 
Each  company  will  own  vast  tonnages  of  its  raw  mate- 
rial close  at  hand,  and  it  will  operate  continuously  for 
an  indefinite  period  of  years,  always  making  prod- 
ucts which,  it  is  practically  certain,  can  readily  be 
marketed. 

Nobody  should  expect  an  oil-shale  plant  to  be  inex- 
pensive. The  amount  of  capital  required  to  establish 
an  adequate  plant  will  depend  upon  the  scale  of  opera- 
tions, which  may  vary  from  100  tons  to  1,000  tons  per 
day,  from  which  100  to  1,000  bbl.  of  oil  will  be  educed. 
A  100-ton  complete  plant  will  cost  anywhere  from  $75,- 
000  to  $130,000,  and  a  1,000-ton  plant  between  $150,000 
to  $300,000.  These  are  outside  figures  to  cover  the 
purchase  of  a  good-sized  tract  of  land,  the  erection  of 
all  necessary  equipments,  all  expenditures  for  manage- 
ment, superintendence,  technical  and  clerical  work,  sup- 
plies, and  for  all  labor  until  the  project  becomes 
self-sustaining. 

Commercial  Development  Practicable 

The  oil-shale  industry  is  bound  to  develop  and  to  be- 
come one  of  this  nation's  prominent  industrials.  I  sug- 
'hat  the  influence  of  the  universal  financial  strin- 
gency might  be  overcome  by  rationally  presenting  the 
factf  of  oil  shale  to  capitalists,  who  may  prove  receptive 
of  oil-shale  promotion  if  it  be  thus  presented  in  a  con- 
servative, businesslike  manner.  I  denounce  the  sharks 
and  shysters  who  have  infested  the  struggling  new  in- 
dustry. If  the  better  sort  of  business  men  and  engi- 
will  give  more  attention  to  nil  shale  and  will 
CO-operate  in  their  efforts,  tlie  crooks  will  eliminate 
themselves. 

There  are  available   numerous   proci  possess 

rod  ii  -ful  application  in  oil- 
shale  recovery  provided  they  can  be  installed  and  oper- 
ated by  the  right  kind  of  men. 

This  indtlStl  I     nit.ilile  or  safe  fleld  foi 

.t ions;    it    calls    for   big    men.    backed    by      ufficient 

capital.     An  investment   in  an  adequate  oil-shale  pro- 
win  be  no  greater  than   for  any  other  kind  of 
industrial  or  manufacturing  enterprise  of  equal  magni- 
tude of  production  or  income. 


New  Oil  Stratum  Opened  in 
Mexia-Currie  Field 

Next  in  importance  to  the  recent  discovery  of  oil  in 
quantity  at  Kosse,  Limestone  County,  Tex.,  by  the 
Humphreys  company,  is  the  opening  of  a  new  oil- 
bearing  stratum  200  ft.  below  the  Woodbine  sand  in 
the  Mexia-Currie  field  of  this  county.  Many  old  wells 
will  be  deepened,  and  it  is  expected  that  a  large  total 
production  will  be  added  to  the  final  output  of  these 
fields  as  a  result  of  this  discovery. 

The  new  Kosse  field,  twenty-five  miles  south  of  Mexia, 
will  not  be  developed  rapidly,  because  the  Humphreys 
interests  control  a  large  acreage  there,  upon  which 
development  work  will  be  done  conservatively.  At 
Richland,  north  of  Mexia,  the  land  is  minutely  divided 
in  ownership,  and  a  rapid  drilling  of  that  field  is 
under  way. 

Activity  in  the  North  Texas  fields  has  decreased 
slightly  and  no  new  developments  of  interest  have  taken 
place  in  the  older  fields,  but  two  wildcats  of  importance 
have  been  completed  recently.  In  Young  County,  the 
Halmark  Oil  Co.  has  completed  an  absolute  wildcat  well 
on  the  Hall  farm  four  miles  southeast  of  Graham, 
making  1,000  bbl.  from  4,140  ft.  Steelsmith  &  Orth, 
operating  in  Wichita  County,  have  struck  an  oil-bearing 
sand  at  1,260  ft.  in  the  McCool  Survey,  two  miles  east 
of  the  Kemp-Munger-Allen  field.  A  new  field  probably 
will  be  developed  here. 

In  the  Kingsville  gas  field,  about  six  miles  south- 
west of  Kingsville,  Kleberg  County,  the  Hart  Oil  Co.'s 
No.  1  Francis  well  blew  in  at  2,800  ft.,  making  an 
estimated  production  of  50,000,000  cu.ft.  of  gas  daily. 
The  well  has  been  successfully  capped.  The  Cap  Rock 
Oil  Co.'s  No.  1  well  also  encountered  a  strong  gas  flow 
at  4,200  ft. 

At  High  Island,  Galveston  County,  it  is  reported  that 
the  Sun  company's  test  is  standing  full  of  oil.  The  well 
is  2,200  ft.  deep,  and  is  the  first  successful  deep  test  on 
this  coastal  salt  dome. 

The  Houston  Terminal  Refining  Co.  has  acquired  the 
property  of  the  Hoffman-Turnbow  refinery,  on  the 
Houston  Ship  Channel,  and  will  build  a  modern  refinery 
of  3,500  bbl.  daily  capacity. 

The  Stauffer  Chemical  Co.  of  Texas  has  purchased  a 
thirty-acre  tract  near  the  Houston  Ship  Channel,  in 
Harris  County,  and  will  build  a  sulphur  refinery  esti- 
mated to  cost  $100,000.  The  company  is  a  subsidiary 
of  the  Stauffer  Chemical  Co.,  of  California,  which  owns 
one-half  of  the  Texas  Chemical  Co.,  at  Houston,  and  the 
sulphur  refinery  at   Freeport,  Tex. 


Petroleum  Consumed  by  World  Exceeds 
25,000,000,000  Gallons  Annually 

The  world  at  this  time  is  consuming  petroleum  at  a 
rate  of  more  than  26,000,000,000  gal.  per  year,  accord- 
ing to  an  estimate  just  made  by  W .  C.  Hill,  one  of  the 
U.  s.  Bureau  of  Mines  petroleum  technologists.     The 

detailed  figures  of  the  consumption  of  petroleum  and  its 
products  are  is  follows:     China,  200.000,000  gal.;  Japan. 

including    Formosa.     188 1,000;     I'hilippine    Islands. 

85,000,000;  Dutch  Baal  Indie  .  225,000,000;  Straits  Set- 
tlements and  British  Mai  !9, 1,000;  Siam,  7.000,- 

000;   New    Zealand,  26,000,000;   Australia.  60000,000; 
Canada,     140,000,000;     Mexico,    52,000,000;     Panama, 

8,000,000;   Ecuador,  8,000, ;   Peru.  82,000,000;  Chile. 

L26,000,000;    United    Kingdom,    1.400.000,000;    France, 
.".72.01)0.000.  and  United  States,  22,067,094.000. 
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New  Books 


Four  Reference  Books 

Reviewed  by  E.  H.  Robie 
Tlie  Mineral  Industry,  1921.  Edited  by 

G.  A.  Roush.    McGraw-Hill  Book  Co., 

New  York.  $10. 
Volume  30  of  this  well  and  favorably 
known  book  has  just  appeared.  To 
most  of  our  readers  the  method  of 
treatment  followed  is  probably  familiar. 
Professor  Roush  endeavors  to  have  re- 
viewed all  the  more  important  happen- 
ings in  the  principal  mining  industries, 
giving  all  available  statistics,  and  ab- 
stracting all  of  the  more  important 
articles  that  have  appeared  during  the 
preceding  year  in  the  technical  press. 
Each  chapter  devoted  to  particular 
metals  or  non-metallic  minerals  has 
been  written  by  a  specialist  in  the  sub- 
ject covered.  The  production  and  ad- 
vancement of  industries  in  foreign 
countries  is  also  covered,  though  the 
book  is  especially  intended  for  Ameri- 
can consumption. 

The  present  edition  seems  to  measure 
up  well  to  its  predecessors;  the  test  will 
come  as  it  is  used  for  almost  daily  ref- 
erence in  this  office.  So  far,  we  have 
found  the  chapter  on  progress  in  ore 
dressing   particularly   readable. 


tioned.  The  reason  for  this  is  evident 
from  a  glance  at  the  bottom  of  each 
page:  "We  can  obtain  for  you  any  book 
of  any  publisher  at  the  publisher's  own 
net  price."  This  seems  fair  enough  so 
long  as  they  do  not  charge  50c.  or  so 
for  alleged  "service,"  the  way  the  thea- 
ter ticket  agencies  do  in  New  York. 

Purchasing  agents  generally,  and 
others  who  have  need  to  know  the 
names  of  manufacturers  and  dealers  of 
chemical  and  engineering  equipment, 
and  of  minerals  and  ores,  will  find  this 
book  useful  and  its  cost  comparatively 
small. 


Chemical    Engineering    Catalog,    1922. 

Seventh  edition.  Published  by  the 
Chemical  Catalog  Co.,  New  York 
City.  Leased  to  chemists  and  engi- 
neers at  $2  per  copy. 
The  new  edition  follows  the  same  ar- 
rangement formerly  used.  In  the  first 
section  of  the  book  are  listed  alphabeti- 
cally practically  every  material,  ap- 
paratus, and  product  with  which  mining 
engineers  and  chemists  are  concerned, 
followed  by  the  names  of  representative 
manufacturers,  and,  in  some  instances, 
dealers.  Possibly  half  the  individuals 
and  companies  named  have  space  in  the 
following  section  of  the  book  in  which 
they  present  a  condensed  catalog  of 
their  products,  in  general  without 
prices.  Some  indication  of  price  would 
often  be  useful  for  estimating  purposes. 
A  valuable  section  of  the  book,  that 
might  easily  be  overlooked,  is  the  tech- 
nical and  scientific  books  section,  at  the 
end  of  the  volume.  By  consulting  a 
special  index,  the  names  of  all  the 
authors  of  the  more  important  books  on 
any  subject  may  be  found;  then,  under 
the  author's  name,  can  be  found  the 
table  of  contents  of  the  book,  its  price, 
and  the  date  of  publication.  We  know 
of  no  other  place  where  the  date  of  pub- 
lication of  technical  books  can  be  found 
conveniently.  Some  publishers  care- 
fully avoid  giving  this  essential  infor- 
mation, presumably  so  that  the  sale  of 
out-of-date  books  will  not  be  prejudiced. 
We  are  pleased  to  exempt  the  Macmil- 
lan  Company,  and  the  D.  Van  Nostrand 
Company  from  this  generalization. 
The  publishers  of  the  Chemical  Catalog 
do  not,  however,  give  the  name  of  the 
publisher   of    any    of   the    books    men- 


The  Welding  Encyclopedia.  Second  edi- 
tion. Edited  by  L.  B.  Mackenzie  and 
H.  S.  Card.  Published  by  The  Welding 
Engineer  Publishing  Co.,  Chicago,  $5. 
The  subtitle  of  this  book  indicates  that 
it  is  a  practical  reference  book  on  autog- 
enous welding,  and  a  glance  through 
the  book  gives  us  no  reason  to  doubt 
the  claim.  The  text  seems  to  be  well 
arranged  and  well  illustrated,  and  it 
is  said  to  contain  half  again  as  much 
material  as  was  used  in  the  first  edi- 
tion, published  a  year  and  a  half  ago. 
It  should  be  a  valuable  addition  to  the 
library  of  any  mine  or  smelter  repair 
shop,  that  is,  of  course,  if  repair  shops 
had  libraries. 

Mineral  Resources  of  the  United  States, 
1919.  Part  1,  Metals.  Published  by 
the  U.  S.  Geological  Survey,  Wash- 
ington, D.  C.  Obtainable  on  request. 
This  is  a  bound  volume  of  separate  re- 
ports on  the  various  metals,  which  have 
been  mentioned  in  these  pages  as  they 
have  been  issued.  Complete  statistical 
information  of  domestic  production  is 
given,  and  of  the  more  important  metals 
some  record  of  foreign  activity  is  ap- 
pended. There  is  also  a  large  amount 
of  textual  matter  devoted  to  the  min- 
ing, metallurgy,  and  commercial  ex- 
ploitation of  the  metals  covered,  the 
whole  making  a  book  of  over  800  pages. 
The  same  old  fault  continues  in  this 
volume;  it  appears  two  years  later 
than  it  should. 


The  Land  of  the  Manchus 

Manchuria:       Land     of     Opportunities. 

Published    by    the    South    Manchuria 

Railway  Co.,  New  York. 
Although  this  book  contains  little  about 
mining,  we  mention  it  because  Amer- 
ican mining  engineers  are  taking  an 
interest  in  the  Far  East  and  are  glad 
to  know  of  conditions  existing  there. 
Most  of  our  readers  know  in  a  general 
way  where  Chosen  (Korea)  is  situated 
—  on  a  peninsula  projecting  from 
northern  China,  with  the  Yellow  Sea 
to  the  west  and  the  Japan  Sea  to  the 
east.  Manchuria  is  that  part  of  China 
just  beyond  Chosen.  It  is  governed 
by  China,  but  Japan  has  certain  in- 
terests, among  them  the  South  Man- 
churia Railway  for  which  it  holds  a 
lease  for  ninety-nine  years.  This  book 
is  published  by  that  organization  to 
acquaint  people  with  the  resources  and 
development  of  the  country.  Mining 
is  of  remote  origin  in  that  region,  but 


it  is  only  recently  that  modern  methods 
have  been  used.  Coal  is  the  most  im- 
portant product,  the  Fushun  coal  mines, 
near  Mukden,  ranking  among  the  most 
important  industrial  enterprises  in  the 
Far  East.  Besides  coal,  iron  and  gold 
are  produced,  the  gold  deposits  being 
alluvial.  Most  of  the  mining  is  under 
the  control  of  the  railway  company. 

The  book  is  beautifully  printed, 
bound,  and  illustrated,  and  succeeds 
admirably  in  its  evident  purpose  of 
giving  strangers  a  favorable  opinion 
of  the  opportunities  for  industry  in 
Manchuria.  It  may  be  obtained  from 
the  local  representative  of  the  South 
Manchuria  Railway,  Mr.  Yozo  Tamura, 
111  Broadway,  New  York  City,  pre- 
sumably for  the   asking. 

E.  H.  Robie. 

A  Japanese  Nickel  Occurrence 

The  Satsume  Nickel  Deposits.  By 
Mikio  Kuhara.  Memoirs  of  the  Col- 
lege of  Engineering,  Kyoto  Imperial 
University,  Vol.  II,  No.  5. 
The  Satsume  nickel  deposits  in  Japan 
occur  in  the  marginal  zone  of  a  ser- 
pentinized  diorite  intrusion  into  sedi- 
mentary rocks  of  Mesozoic  age.  They 
were  of  small  extent,  and  are  not  now 
worked.  The  most  abundant  metallic 
minerals  are  magnetite  and  pyrrhotite, 
and  next  chalcopyrite,  arsenopyrite, 
and  niccolite.  Galena,  zinc  blende,  and 
pyrite  are  rare.  Quartz,  calcite,  and 
serpentine  are  associated  with  the  ores. 
Microscopic  examination  of  the  ores 
shows  a  complex  history  of  sulphide 
deposition.  The  earlier  minerals — 
magnetite,  pyrrhotite,  chalcopyrite  and 
niccolite — are  thought  by  the  author  to 
have  crystallized  from  molten  magma; 
the  later  ones — calcite,  arsenopyrite, 
pyrrhotite,  chalcopyrite,  quartz,  pyrite, 
blende,  and  galena — to  have  been  intro- 
duced in  solution  in  hot  waters.  The  age 
of  the  mineralization  is  held  to  be  the 
close  of  the  Mesozoic.  The  sequence 
of  minerals  is  held  to  be  magnetite, 
pyrrhotite,  chalcopyrite,  niccolite,  rock 
silicates,  calcite,  arsenopyrite,  pyrrho- 
tite, chalcopyrrite,  quartz,  and  pyrite. 
Strong  faulting  followed  the  mineral- 
ization. 

From  the  reviewer's  perusal  of  the 
work  one  question  as  to  the  conclusions 
is  suggested.  The  silicate  in  the  ores 
studied  is  serpentine,  and  as  this  is 
shown  elsewhere  to  be  derived  from  the 
alteration  of  the  silicates  of  the  dio- 
rite, the  relative  age  of  serpentine  in 
the  ore  section  studied  is  assumed  to 
be  the  relative  age  of  the  original  rock 
silicates.  But  it  is  possible — even  prob- 
able— that  the  serpentine  had  a  certain 
amount  of  independent  crystallization 
aside  from  its  replacing  the  older 
silicates.  Accordingly,  for  "rock  sil- 
icates" in  the  mineral  sequence  given, 
"serpentine"  should  be  substituted. 
This  obviates  the  necessity  for  the  v;o- 
lent  assumption  that  the  minerals  which 
crystallized  earlier  than  serpentine 
were  crystallized  from  a  molten  magma, 
those  later  deposited  by  hot  waters.  All 
are  parts  of  the  fabric  of  the  same 
limited  orebodies.  J.  E.  SPUBR. 
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Societies,  Addresses 
and  Reports 


Twelve-Hour  Shift  in  Vogue 

in  Many  Industries 

Dr.   H.    E.   Howe,  of  National   Research 

Council,   Comments  on   Report 

of  F.  A.  E.  S.  Committee 

Commenting  on  the  report  on  the 
twelve-hour  shift  in  American  industry, 
which  has  just  been  made  under  the 
auspices  of  the  Federated  American 
Engineering  Societies,  Dr.  H.  E.  Howe, 
of  the  National  Research  Council  and 
chairman  of  the  Committee  on  Work 
Periods  in  Continuous  Industry  of  the 
engineering  societies,  said: 

"It  will  be  news  to  many  people  that 
there  are  still  so  many  industries  in 
which  the  long  shift  is  in  vogue,  and 
the  report  contains  suggestions  which 
ought  to  lead  to  earnest  experiments 
in  the  near  future.  For  example,  it  is 
a  novel  suggestion  that  in  changing 
from  two  to  three  shifts  in  continuous 
industries  the  men  be  paid  the  same 
rate  per  hour,  thereby  establishing  a 
basic  wage  equivalent  to  two-thirds 
their  income  on  the  longer  day,  and 
yet  supplement  this  with  a  bonus  graded 
upon  performance,  which  would  make 
it  possible  for  the  more  proficient  to 
make  their  income  equal  that  before 
the  change." 

Discussing  the  value  of  the  shorter 
working  day  of  eight  hours,  Dr.  Howe 
said: 

"The  references  made  to  the  value  of 
leisure  ought  to  start  many  managers 
thinking  along  lines  new  to  them,  and 
give  rise  to  considerations  which  may- 
break  down  some  of  the  prejudices 
against  a  change  in  the  length  of  shift. 
It  involves  something  of  the  spirit  of 
service,  for  in  many  cases  steps  will 
have  to  be  taken  to  teach  labor  the 
real  value  of  leisure  and  the  best  ways 
of  employing  it. 

"That  labor  can  earn  something  in 
leisure  hours  by  doing  for  itself  many 
odd  tasks  which  are  ordinarily  paid  for 
has  not  occurred  to  many,  while  the 
thought  that  the  net  gain  which  results 
from  leisure  properly  expended  is  very 
well  worth  while  to  the  employer  will 
also  be  new." 

More  than  forty  continuous  industries 

Investigated    by    the    committee, 

-aid  I>r    Hour,  who  stressed  the  neces- 

■  lose  co-operation  between  labor 

He  concluded: 

i'-r  observation   which 

worthy    is    that   referring   to   the    part 

which    labor-saving   devices    and    cciuip- 

ment  in  rood  condition   play  in   making 

•  the  increased  intensity  of  opei 
ation   which  under   proper   niana 

■    ted  to  nve  an  ini 

don    in    three   shifts   over   that   in 
two    shifts    which     repays    extra 
One    cannot    read    the    report    can-fully 
without    realizing    that    any    oi 
forward     tep     depend    prh 
capability  and   <kill  in  m.-u 
in  upon  bear! 

•  <.f  both  labor  and  man.-i: 

■     poi 
rv    much    hop.       that     tl  . 

in    improving    labor 


Mapping  by  Airplane  Discussed 
by  Engineers 
Nc«  York  Section  of  Mining  and  Metal- 
lurgical Society  Holds  First  Meet- 
ing at  Harvard  Club 

The  first  meeting  of  the  New  York 
Section  of  the  Mining  and  Metallurgical 
Society  of  America  was  held  at  the 
Harvard  Club  at  7  p.m.  Wednesday, 
Oct.  25.  The  subject  of  the  evening 
was  mapping  by  airplane,  and  the  chief 
speaker  was  Mr.  Jack  Deshe,  of  the 
Fairchild  Aerial  Camera  Corporation. 
Many  interesting  exhibits  of  photo- 
graphic maps  made  from  airplane  sur- 
veys were  shown  on  the  screen,  and  the 
speaker  dwelt  most  entertainingly  on 
the  progress  of  the  art,  the  gradual  re- 
finement of  photographic  and  surveying 
methods,  the  great  commercial  field  for 
this  work,  and  the  varied  uses  for  which 
work  of  this  type  has  been  found  to  be 
the  best  adapted.  There  was  much  ani- 
mated discussion  of  the  speaker's  ad- 
dress, especially  by  Mr.  Louis  D.  Hun- 
toon,  who  recounted  the  many  varied  in- 
stances of  the  application  of  the  air- 
plane in  Canada  to  geological  recon- 
noissance,  prospecting,  and  timber 
cruising.  Both  engineers  and  visiting 
aviators  present  contributed  to  the  dis- 
cussion, including  Messrs.  Van  Law, 
Spurr,  Griffith,  and  Fernald. 


Recent  Patents 


Advisory  Committee  on  Electro- 
metallurgical  Research 
Appointed 

At  the  recent  meeting  of  the  Ameri- 
can Electrochemical  Society,  in  Mon- 
treal, an  advisory  committee  was 
appointed  to  consult  with  the  Bureau 
of  Mines  on  its  electrometallurgical 
research  work  and  to  recommend  to  the 
Bureau  lines  of  research  and  investiga- 
tion. The  membership  of  the  commit- 
tee is  made  up  of  the  following,  who 
are  also  members  of  the  Electrothermic 
Division  of  the  American  Electrochem- 
ical Society:  Robert  Turnbull,  chair- 
man; J.  A.  Seede,  Dorsey  A.  Lyon,  F. 
W.  Brooke,  E.  L.  Crosby,  Acheson 
Smith,  Colin  G.  Fink,  and  C.  A.  Schlue- 
derberg. 

The  Bureau  will  send  monthly  prog- 
norts  of  its  electrometallurgical 
work  to  the  members  of  this  commit - 
niong  the  suggestions  for  re- 
search work  which  the  committee  has 
already  made  to  Dorsey  A.  Lyon,  chief 
metallurgist  of  the  Bureau  of  Mines. 
are:  Specific  heats  at  different  t. 

refractories,    expanding   of    re- 

fractoril  palling    Of    refractories. 


Penalties  Will  Not  He  Included 

in  National  Safety  Codes 
i  lating  to  legal  pen.: 
of  enforcement  will  not  be 

'     the    safer let    approved 

in  Engineering  Standards 

Committee     This  policy  was  established 

•  :"    committee  in  New 

"-.n  was  taken 

on   the   suggestion   of  the   Safety   Code 

Correlating    Committee,   which    acts   in 

'■y  capacity. 


Amalgamator — No.  1,418,006.  Harry 
Loeven,  Douglas,  Ariz.  A  design  for  a 
barrel  amalgamator. 

Magnetic  Separator — Canadian  patent 
No.  219.573.  Stephen  Bruck,  Berlin, 
Germany.  A  circular  separating  ma- 
chine with  electro-magnetic  poles  ar- 
ranged around  the  periphery,  and  dis- 
charge means,  whereby  the  magnetic 
portions  of  the  ore,  attracted  by  the 
magnets,  are  separated  from  the  non- 
magnetic portion.  Patent  No.  219,571 
covers  a  similar  apparatus.  Patent  No. 
219,597,  issued  to  J.  B.  McCarthy,  Cop- 
per Cliff,  Ont.,  Canada,  covers  a  sepa- 
rator in  which  a  rotating  magnetic 
field  is  used  to  separate  metallic  par- 
ticles from  rock. 

Reduction  of  Sulphur  Dioxide — Cana- 
dian patent  No.  219,617.  The  Amer- 
ican Smelting  &  Refining  Co.,  New 
York,  assignee  of  G.  C.  Howard, 
Tacoma,  Wash.  Sulphur  dioxide  and 
dehydrated  air  are  subjected  to  the 
action  of  incandescent  carbonaceous 
material  for  reducing  the  gas  to  sul- 
phur. Dehydration  may  be  accom- 
plished by  evaporating  liquid  sulphur 
dioxide. 

Collecting  Suspended  Mineral — No. 
1,421,862.  W.  E.  Trent,  Washington. 
D.  C,  assignor  to  Trent  Process  Cor- 
poration, Washington,  D.  C.  Minerals 
suspended  in  water  are  agglomerated 
and  separated  from  the  pulp  by  agitat- 
ing the  whole  with  a  ground  carbonace- 
ous material  and  liquid  hydrocarbon  oil, 
with  substantially  no  formation  of 
froth.  Canadian  patent  No.  219,184 
covers  the  same  process. 

Blast  Roasting— No.  1,421,989.  Gil- 
bert Rigg.  Melbourne,  Victoria,  Aus- 
tralia, assignor  to  Mining  and  Metal- 
lurgical Process  Proprietary,  Ltd.,  Mel- 
bourne. A  means  of  periodically 
breaking,  perforating,  or  opening  up 
the  clinker  formed  over  the  grate  in  a 
blast-roast  in  i 

Amalgamator — Canadian  patent  No. 
219,072.  F.  F.  Schults,  Makoti,  N.  D. 
A  design  for  a  centrifugal  amalgama- 
tor. 

Sulphatizing  Roasting  —  Canadian 
patent  No,  219,158.  P.  R.  Middleton  and 
J  C.  Lalor,  both  of  New  York  City." 
Ferruginous  copper  sulphide  ores  are 
roasted  to  from  800  to  850  deg.  F.,  for 
the  formation  of  the  maximum  amount 
of  Copper  ulphate,  then  further  heated 
to  1,100  to  1,200  deg.  to  decompose  sul- 
phate of  iron,  and  finally  the  tempera- 
further  raised  to  decompose  a 
portion  of  the  copper  sulphate,  thereby 
establish h  .-  the  desired  acid-balance  in 
the  proi 

ore  v,  :-,     Device     No.  1,428,751.  \v. 
I 
ing     apparatus     constructed     within     a 
partitioned  tank. 

'  on  -  oi  rating   Table     No.    1,4 

V.  F.  Newman  and   M.  W.  Loomis.  Red 
ilo.      A    table   concentrator   for 
the  dry   treatment  of 
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men  you  Should 
know  about 


The  scholarship  in  Political  and  Com- 
mercial Geology  for  the  college  year 
1922-23  has  been  awarded  by  the  Society 
of  Economic  Geologists  to  John  E. 
Orchard,  who  is  studying  at  Columbia 
and  Harvard  universities,  and  devoting 
special  attention  to  the  economics  of 
coal. 


■John  E.  Orchard 

H.  H.  Webb  is  in  San  Francisco. 

Rudolf  Gahl  is  now  at  Berkeley,  Calif. 

F.  W.  Bradley  is  at  Juneau,  Alaska. 

Baron  Alfred  de  Ropp  leaves  San 
Francisco  on  Nov.  4  for  Honolulu. 

H.  A.  Morrison  has  returned  to  New 
York  City  after  a  month  in  the  field. 

E.  L.  Oliver  has  returned  to  San 
Francisco  after  spending  two  weeks  in 
New  York. 

E.  J.  Atckison,  of  the  Southwestern 
Engineering  Co.,  of  Los  Angeles,  is  in 
New  York  City. 

W.  W.  Rubey,  of  the  U.  S.  Geological 
Survey,  has  accepted  an  instructorship 
at  Yale  University. 

Kirby  Thomas  has  returned  to  New 
York  from  an  examination  of  the  Gen- 
nessee  mine,  at  Cobalt,  Ontario. 

Herbert  N.  Witt,  consulting  geologist 
with  headquarters  in  San  Francisco,  is 
in  Goldfield,  Nev.,  on  professional  work. 

M.  Loveman,  consulting  engineer  of 
New  York  City,  is  examining  the  old 
Silver  Bell  property,  near  Florence, 
Ariz. 

H.  Kenyon  Burch,  of  Los  Angeles, 
has  returned  home  after  a  two  weeks' 
visit  to  the  iron  mines  of  northern  Min- 
nesota. 

S.  Herbert  Williams,  manager  of  the 
Boston  &  Ely  Consolidated  Mining  Co., 
recently  spent  a  short  vacation  in  San 
Francisco. 


A.  W.  Allen,  of  San  Francisco,  assist- 
ant editor  of  Engineering  and  Mining 
Journal-Press,  will  be  in  New  York 
early  in  November. 

Dr.  L.  S.  Duschak,  in  the  absence  of 
Prof.  E.  A.  Hersam,  is  in  charge  of 
instruction  in  ore  dressing  at  the  Uni- 
versity of  California. 

C.  G.  Dobson  has  returned  to  Seattle 
after  completing  professional  work  for 
the  Gold  Reef  Mining  Co.  and  the  Cor- 
nucopia Mines  Co.,  of  Oregon. 

E.  W.  Engelmann,  consulting  engi- 
neer for  the  Jackling  porphyry  mines, 
is  leaving  on  Nov.  4  for  South  America 
to  inspect  the  Braden  Copper  Co.'s  con- 
centrator. 

P.  G.  Beckett,  general  manager  for 
the  Phelps  Dodge  Corporation,  has  re- 
turned to  Bisbee,  Ariz.,  from  an  inspec- 
tion of  the  company's  properties  at 
Dawson,  N.  M. 

Seligman  Herz  has  been  examining 
various  properties  in  the  vicinity  of 
Butte,  Mont.,  dm-ing  the  last  two 
months,  and  has  returned  to  Walla 
Walla,  Wash. 

W.  R.  Todd  and  W.  P.  Todd,  president 
and  vice-president,  respectively,  of  the 
Quiney  Mining  Co.,  are  visiting  the 
company's  properties  in  the  Michigan 
copper  district. 

Arthur  W.  Jenks  was  in  San  Fran- 
cisco recently,  after  examining  mining 
properties  in  Colorado  and  Oregon  for 
New  York  investors.  He  has  returned 
to  Amos,  Quebec. 

Professor  Fayette  A.  Jones,  formerly 
president  of  the  New  Mexico  State 
School  of  Mines,  has  returned  to  Albu- 
querque, N.  M.,  from  examining  mining 
properties  near  Duncan,  Ariz. 

Charles  L.  Hershman,  for  the  past 
two  years  engineer  in  charge  of  opera- 
tions at  the  Mclntyre,  has  been  ap- 
pointed mine  superintendent  of  ths 
Holtyrex,  in  the  Porcupine  area. 

Dispatches  from  Washington  advise 
that  Dr.  George  Otis  Smith  has  resigned 
as  director  of  the  U.  S.  Geological  Sur- 
vey, in  order  to  devote  his  entire 
energies  to  the  President's  coal  fact- 
finding commission,  on  which  Dr.  Smith 
has  recently  been  appointed  by  the 
President  and  on  which  he  will  serve 
under  the  chairmanship  of  John  Hays 
Hammond.  The  President  hopes  that 
when  Dr.  Smith's  duties  on  the  coal 
commission  shall  have  terminated,  he 
may  be  able  to  resume  the  directorship 
of  the  Geological  Survey. 

A  party  of  directors,  officials,  and 
men  interested  in  the  Cleveland-Cliffs 
Iron  Co.  and  the  Mesaba  Cliffs  Iron 
Mining'  Co.  were  visitors  recently  on 
the  Mesabi  iron  range,  where  an  in- 
spection of  properties  operated  by  both 
companies  was  made.  The  party  in- 
cluded Willis  F.  McCook,  president, 
and  D.  P.  Bennett,  vice-president,  of 
the  Pittsburgh  Steel  Co.;  George  Bartol, 
vice-president  of  the  Otis  Steel  Co.; 
A.  N.  Flora  and  W.  H.  B.  Ward,  vice- 
presidents  of  the  Trumbull  Steel  Co.; 
Alexander  Glass,  chairman  of  the  board 
of  directors  of  the  Wheeling  Steel  Co.; 
W.  W.  Holloway,  president  of  the  Whf- 


aker  Glessner  Co.;  S.  L.  Mather,  secre- 
tary. S.  R,  Elliott,  general  superintend- 
ent,  H.   Raymond,   sales   manager,  and 

C.  D.  Mason,  auditor  of  the  Cleveland- 
Cliffs  Iron  Co. 

Mining  and  metallurgical  engineers 
visiting  New  York  City  last  week  in- 
cluded: E.  W.  Stebbins,  of  San  Fran- 
cisco; A.  H:  Means,  of  Chicago;  William 
Griffith,  of  Scranton,  Pa.;  H.  H.  Stock, 
of  Urbana,  111.;  F.  Crabtree,  of  Pitts- 
burgh, Pa.;  John  E.  Hodge,  of  Minne- 
apolis;   Oliver   Bowles,   of   Washington, 

D.  C;  J.  C.  Stene,  of  Minneapolis;  and 
S.  A.  Crandall,  of  Kel'ogg,  Idaho. 


Obituary 


John  F.  McLennan  died  at  Tumaco, 
Republic  of  Colombia,  on  Sept.  21,  soon 
after  completing  an  examination  of  a 
property  in  the  interests  of  the  Cauca 
Valley  Syndicate,  of  San  Francisco. 
Mr.  McLennan  was  a  graduate  of  the 
University  of  Edinburgh. 

Robert  C.  Gemmell,  general  manager 
of  the  Utah  Copper  Co.,  died  suddenly 
of  heart  failure  Oct.  25  on  a  train  in 
New  Mexico.  He  left  Salt  Lake  City  two 
weeks  before  on  an  inspection  trip  to 
the  Ray  and  Chino  properties. 


R.  C.  Gemmell 

Mr.  Gemmell  was  born  at  Port  Ma- 
tilda, Pa.,  in  1863.  He  received  his 
degree  of  bachelor  of  arts  at  the  Uni- 
versity of  Michigan  in  1884,  and  in 
1895  the  degree  of  civil  engineering. 
Later  he  was  awarded  the  degree  of 
master  of  engineering. 

Mr.  Gemmell  was  a  director  in  the 
folowing  companies:  Utah  Copper  Co., 
Bingham  &  Garfield  R.R.  Co.;  Nevada 
Consolidated  Copper  Co.,  Garfield  Chem- 
ical &  Manufacturing  Co.,  Garfield  Im- 
provement, Garfield  Waterworks,  Home 
Fire  Insurance,  and  the  Utah  Fire 
Clay  Co. 
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Leading  Events 


TONOPAH  and  Divide  I  Nev.  i  mining  companies 
and  employees  mutually  agree  to  abide  by  present 
wage  scale  of  $5.75  so  long  as  the  Pittman  Act  remains 
operative. 

Iron  Cap  wins  from  Arizona  Commercial  in  apex 
litigation  involving  orebodies  in  Globe,  Ariz. 

The  War  Minerals  Relief  Commission  has  awarded 
$183,847  on  the  so-called  Merritt  claims. 

Talk  in  Washington  indicates  revival  of  gold  sub- 
sidy campaign. 

The  Consolidated  Mining  &  Smelting  Co.  has  raised 
the  wages  of  its  employees  in  British  Columbia. 


The  Chief  Consolidated  company  has  negotiated  con- 
trol of  the  Eureka  Hill  property  in  the  Tintic  district, 
following  acquisition  of  sundry  other  old  producers. 

Asbestos  mining  in  Quebec  is  still  dull. 

Labor  stringency  is  relieved  in  the  Coeur  d'Alene 
district:  3,200  now  employed. 

Quicksilver  operations  in  Oregon  will  be  resumed. 
Fruits  of  the  tariff. 

Superior  &  Boston  opens  new  orebody  in  Arizona 
mine. 

Ahumada  Erupcion  company  increases  shipments 
from  Chihuahua  mine  to  El  Paso  smelter. 


American  Metal  Co.  Takes  Option  Coeur  d'Alene  District  Has  3,200 

on  Malay  Tin,  Says  Rumor  Employees  in  Mines  and  Smelter 

A    report  is   current  in   London   that  Wage  Scale  of  $5  for  Miners;  S4.50  for 

American   interests,  believed   to  be  the  Shovelers— Almost   Enough    Men 

American     Metal     Co.,    have    taken    an  to  Meet  Requirements 

option  on  the  stocks  of  tin  held  by  the  Tl     cu„„f„         f  _.■           •     «.     r* 

„«..«-«r.,„„f    »*    «.      -ci  j       *  j    v  ,  lne  shortage  of  miners  in  the  Coeur 

government    of    the    Federated     Malav  j..,..„     ,i  „*„,-  *.       *    tj  v.       i.         u 

(.,„,„,      T,t„c.     .    .    ,     .      .    ,nnnn  l  d  Alene     district     of    Idaho     has     been 

states.     These  total  about  10,000  tons,     „i ,.  ,.      ,    „ 

,.wv,  ,.-oo  -„!,..    i  •„  n.     i  «             I  almost    overcome    as    a    result    of    the 

which  was  purchased  in  the  latter  part     __.__♦  • „     ; 

e   iooa        j          i      •      ,nl>i    *      l  i      .  recent  increase  in  wages, 

of  1920   and  early  in   1921    to   help   in-  Tv      „„  .„     ,       »      •    .        ,          ,     ,  . 

.,,,-,          ,-.•         ...            •       ,  lne   approach   of  winter   has   doubt- 

oustnal  conditions  in  the  peninsula.  iQO<!  .     .  '    „„„f  :k  ,■       ■   a             •     r , 

TVl„    , _t    .         ,  .'   ...               ,  less  had  a  contributing  influence  in  tak- 

Ihe   government   bought   this    tin   at     :„„   „, t„    tV.         •  .    ,  !; 

over  £200  a  ton,  and  financed  the  pur-  2"£  u°Jll„          >   Y\   ^  ma'" 

chase  with  a  loan  of  $10,000,000  early  ***?[ „         g  d  t         '     mP        W       * 

in  1921.     The  cost  of  carrying  the   tin  7°        *         *     T*     w     f™  /T* 

k„„  k„„„  „k»   *  e,       ,.                   1  flom   a11    parts   of   the   West   and   also 

has  been  about  £1  a  ton  a  month,  con-     f n,„    i     i:      a-  ».      *    u   i.   ,u 

„«*_«_                               ,       ,            *  from    the   Joplin    district,   but   there    is 

stituting  a  heavy  tax  burden.  mi        ■          \  *             ,  •                  ,rZ 

ti,,    Yr„i„„   c           „     *     i  m.  stl11  a  demand  for  machine  men.    Three 

I  he   Malay   Government  at  the   time  „r    tu                                          n    ,l 

r.t  ™„i.^        ,u     »■           i-     j   a.  \   •!  of    tne    mines    now    have    all    the    men 

of  purchasing   the   tin   realized   that   it  f),„„  __,j„    fi,„  ti„  ,„    tI         ,             . 

,..«-. ,i,i  „-„k~ui„          i»  •                 -j       1.1.  tnev  require,  the   Hecla,  Hercules,  and 

would  probably  result  in  a  considerable     t„" i       'jh    u       .  ,  _ '   , 

l«==      v  ,..  ,., ,.     *              i          j      j   •  Tamarack,  and  the  Morning  and  Bunker 

However,    it    was   deemed    advis-  iri,                            ,•         .,    .           ,.i. 

able  for  political  and  industrial  reasons  ?'"    £?,   fiHTSX               ""^ 

to  try  to  stabilize  the  industrv.     More-  Th"    Ca"ahan    "  9P"        g   7    """i  ^ 

over,    the    tin    depo.it.    are    in    sparsely  "'"  "P™  T'2^  „mm  t0  reach  the 

settled  part  of  the  peninsula,  difflcu™    o  n"";';i1  ,payr"U  "Vk,0  T'      m. 

As  they  w,,e  worked  mainly  b  '  '"'  follow!n*    •'''''"  BhoW8  thc  num" 

e    coolies    who   had  ''  ""w  '•,,,',],,v,"i: 

little   money   laid  away,   it   was   believed  '                               '  ■    h 

closing  of  the  mines,  which   would   have  Hi                                 ..'....        '.'..'.'.'.'.'.        BOO 

been  inevitable  unit  j;;;; 

had    helped    to    support    the    market  !!"!".!'.".'.!".!".!!".!!!      160 

would  JO 

jury    to   property,  while   once  the    mini  

hat  down  it  would  be  difficult  to 

start  them  producing  again.     A  leases,  and  development 

suit  of  the  go  e  employment  to  sufficient 

mines  have  been  able  to                       i  number   to   bring   the  total   number  of 

ployed  in  the  mines  of  the 
Min- 

Improvemtnt  both  in  the  position  and  '''                                                            10;    tim- 

the   interest    in    tin  |   | 

!   in   American    Metal's   meeting  >>  I    is                           mill    operators. 
Jay  Government's  price 

n  ton  with  a  yeai  hour  shift. 


Oliver  Iron  Mining  Co.  Wins 
Right  to  Mine  Public  Land 

After  a  long  and  bitter  fight,  includ- 
ing much  litigation  and  legal  entangle- 
ments, the  suit  brought  by  seventy-three 
property  owners  of  North  Hibbing, 
Minn.,  against  the  Oliver  Iron  Mining 
Co.,  the  Missabe  Railway  Co.  and  the 
village  of  Hibbing,  involving  the  vacat- 
ing of  certain  public  property  in  the  old 
townsite  of  North  Hibbing,  has  been 
virtually  settled  by  a  decision  of  the 
U.  S.  Supreme  Court  which  denied  the 
plaintiffs  a  writ  of  certiorari.  There  is 
still  pending  a  petition  for  a  writ  of 
error  before  the  Supreme  Court,  but, 
according  to  legal  authority,  it  is  almost 
Certain  that  this  will  be  refused. 

With  the  denial  of  the  petition  for  a 
.  the  Oliver  Iron  Mining 
Co.  will  be  in  a  position  to  begin  legal 
rigs  looking  toward  the  vacation 
of  streets  and  alleys  in  old  Hibbing, 
which  will  then  permit  the  start  of 
stripping  operations  which  will  uncover 
the   large   tonnage  of   ore. 

The  original  action  was  brought  in 
September,  1919,  by  the  obtaining  of  a 
temporary  re  training  order  against  the 
defendant  .  alleging  an  unlawful  con- 
spiracy to  mi  ii  public  property  over  to 
the  minin  ■  company,  to  the  detriment 
of  the  plaintiffs.  This  temporary  re- 
straining oilier  was  followed  by  a  tem- 
ion  which  restrained  the 
mining  company  from  further  vacation 
it  in  January,  1920,  after 
al,  the  permanent   injunction 

was  denied,  This  last  decision  was  car- 
ried to  the  tate  Supreme  Court,  which 
upheld  the  decision  of  the  district  court. 
An  appeal  was  taken  to  the  I'.  S.  Su- 
preme Court,  by  which  decision  has 
rendered, 
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Tonopah  Wage  Scale  Fixed  at 

$5.75  During  Life  of 

Pitt  man  Act 

General  conditions  in  the  Tonopah  and 
Divide  districts  of  Nevada  are  good. 
The  wage  question,  at  least  so  far  as 
underground  workers  are  concerned,  has 
been  settled,  and  an  agreement  has  been 
signed  by  the  members  of  a  committee 
representing  the  underground  workers 
and  by  representatives  of  practically  all 
operating  mines  in  the  two  districts. 
The  wage  for  miners  is  $5.75  per  eight- 
hour  shift.  By  the  terms  of  the  agree- 
ment no  wage  changes  will  be  con- 
sidered during  the  life  of  the  Pittman 
Act.  The  request  of  the  surface 
workers  for  an  additional  25c.  increase 
has  not  yet  been  acted  on,  but  general 
sentiment  is  against  granting  the  in- 
crease.    Production  is  normal. 


Lake  Copper  Companies  See 

Labor  Status  Quo  for 

Winter 

Labor  conditions  are  steadying  at  the 
mines  in  the  Michigan  copper  district. 
All  but  the  Calumet  &  Hecla  properties, 
which  are  operating  on  a  curtailed  basis, 
are  still  short  of  men,  but  all  mines 
report  they  no  longer  are  experiencing 
a  net  labor  loss.  The  turnover  at  pres- 
ent is  small.  This  is  in  marked  con- 
trast with  conditions  which  prevailed 
during  the  summer,  when  each  month 
witnessed  a  heavy  turnover,  necessitat- 
ing constant  reorganization  and  loss  of 
efficiency. 

It  is  believed  the  mines  will  go 
through  the  coming  winter  with  forces 
about  as  they  are  at  present,  with  no 
net  loss  of  labor,  and,  on  the  other 
hand,  no  pronounced  gain.  There  is  no 
prospect  of  further  wage  increases,  al- 
though reports  to  this  effect  have  been 
in  circulation.  As  one  mine  manager 
put  it,  "We  must  get  more  for  our  cop- 
per before  we  can  think  of  paying  more 
wages." 

"Cousin  Jack"  Miners  Emigrate 

to  Hollinger,  in  Northern 

Ontario 

One  hundred  Cornish  miners  sailed  on 
Oct.  20  from  Plymouth,  England,  for 
Canada,  according  to  a  dispatch  from 
Reuters.  They  are  going  to  work  in  the 
Hollinger  gold  mine,  at  Timmins,  On- 
tario. It  is  anticipated  that  if  this  ex- 
periment is  successful  further  parties 
will  go  to  Canada.  Cornish  miners  are 
recognized  to  be  among  the  most  expert 
m  the  world.  The  languishing  of  metal 
mining  m  Cornwall  has  made  it  neces- 
sary for  them  to  seek  work  elsewhere. 

New  Advisors  Named  for  Reno 

Additions  have  been  made  to  the 
membership  of  the  advisory  committee 
to  the  Rare  and  Precious  Metals  sta- 
tion of  the  Bureau  of  Mines  at  Reno, 
as  follows:  Arthur  H.  Lawry,  general 
superintendent,  Goldfield  Consolidated 
Mines  Co.;  Frederick  Bradshaw,  general 
manager,  Tonopah-Belmont  Develop- 
ment Co.;  Henry  H.  Rives,  secretary 
Nevada  Mine  Operators'  Association. 


Iron  Cap  Copper  Wins  Apex  Suit 
With  Arizona  Commercial 

Litigation,   First   Started   in   Maine   by 

Present    Defendant,    Decided    by 

Arizona  Court 

A  decision  has  been  rendered  in  the 
apex  suit  of  the  Iron  Cap  Copper  Co. 
vs.  the  Arizona  Commercial  Mining  Co. 
by  Judge  S.  L.  Pattee  in  favor  of  the 
former  company.  This  suit,  which  was 
tried  in  the  Superior  Court  of  Arizona, 
was  brought  by  the  Iron  Cap  to  quiet 
title  to  a  portion  of  its  ores,  and  was 
precipitated  by  previous  litigation  that 
had  been  instigated  by  the  Arizona 
Commercial  in  eastern  courts,  in  which 
it  alleged  that  the  Iron  Cap  had  wrong- 
fully extracted  ores  to  the  extent  of 
$3,000,000. 

The  initial  action  was  begun  in  Feb- 
ruary, 1919,  when  the  Arizona  Com- 
mercial brought  suit  in  the  State  of 
Massachusetts,  but  in  the  following 
September  the  supreme  court  of  that 
state  refused  to  hear  the  charges,  upon 
the  plea  of  the  Iron  Cap  that  it  involved 
a  question  of  title,  and  directed  that 
they  be  heard  by  a  court  in  Arizona. 
The  Arizona  Commercial  then  begun 
another  suit  under  the  Massachusetts 
laws,  and  also  started  action  in  the 
Maine  courts,  asking  that  the  Iron  Cap 
be  enjoined  from  disposing  of  any  of  its 
assets  until  a  settlement  was  made.  As 
a  result  of  these  suits  the  Iron  Cap 
brought  suit  in  the  Arizona  court  to 
quiet  title  to  the  orebodies  in  dispute 
and  proceedings  in  the  Maine  courts 
were  withheld  pending  the  reaching  of 
a  decision  in  Arizona. 

The  Arizona  Commercial,  in  its  at- 
tempt to  show  ownership  of  the  area 
in  question,  offered  two  main  points  of 
contention:  (1)  that  the  top  of  the  upper 
segment  of  the  so-called  Old  Dominion 
vein,  as  it  occurs  offset  about  300  ft. 
by  a  disrupting  fault  from  the  lower 
segment,  constituted  an  apex  in  claims 
whose  extralateral  rights  included  a 
portion  of  the  Iron  Cap  ores;  (2)  that 
the  discovery  vein  of  the  Defiance  claim 
crossed  both  side  lines  and  that  this 
condition  would  entitle  it  to  pursue  the 
vein  within  the  sweep  of  the  side  lines 
extended,  which  included  a  portion  of 
the  Iron  Cap  stopes.  The  case  was 
tried  in  the  Superior  Court  of  Gila 
County,  Globe,  Ariz.,  in  December, 
1921,  but  the  decision  was  not  rendered 
until  eight  months  later.  The  memo- 
randum opinion  as  prepared  by  Judge 
Pattee  sustains  the  arguments  of  the 
Iron  Cap. 

John  P.  Gray,  of  Coeur  d'Alene, 
Idaho;  Burton  Eames,  of  Boston;  and 
Morris  and  Malott,  of  Globe,  Ariz.,  were 
the  attorneys  for  Iron  Cap,  and  F.  W. 
McClennen,  of  Boston;  T.  J.  Ross,  of 
Bisbee,  Ariz.;  and  C.  L.  Rawlins,  of 
Globe,  Ariz.,  were  the  counsel  for  Ari- 
zona Commercial. 

Witnesses  for  Iron  Cap  were  H.  V. 
Winchell,  W.  H.  Wiley,  Fred  Searles, 
R.  N.  Hunt,  Louis  Ware  and  C.  E.  Lees. 
Those  appearing  for  the  Arizona  Com- 
mercial were  Albert  Burch,  G.  N. 
Bjorge,  R.  R.  Boyd,  H.  V.  Schnell,  and 
Pat  Rose. 


Calumet  &  Arizona  Property 
Involved  in  Litigation 

A  suit  in  equity  involving  the  title 
of  the  Calumet  &  Arizona  Mining  Co. 
to  eight  of  its  most  valuable  mining 
claims  in  the  Warren  district  of  Arizona 
has  been  filed  in  the  federal  court  at 
Tucson,  by  the  Cunningham  heirs,  who 
ask  for  an  accounting  of  all  ores  taken 
from  these  claims  since  1901,  asserted 
to  be  valued  at  approximately 
$50,000,000. 

The  claims  involved  in  the  litigation 
are  the  George  Washington,  the  Old 
Republican,  the  Angel,  the  Senator,  the 
Senator  No.  1.  the  Hope,  Wagner,  and 
the  Pride.  The  defendants  named  in 
the  suit  include  the  Arizona  Mining  Co. 
and  its  directors  as  individuals,  the 
Lake  Superior  &  Western  Development 
Co.,  the  James  Roe  Co.,  a  corporation, 
the  James  Smith  Co.,  a  partnership,  and 
Mary  M.  Costello.  as  executrix  of  the 
estate  of  Martin  Costello. 

According  to  the  petition,  the  eight 
disputed  claims  were  originally  owned 
or  acquired  by  Patrick  Cunningham  and 
Martin  Costello  as  partners.  It  is 
further  alleged  that  although  the  claims 
were  patented  for  the  joint  benefit  of 
the  two  men,  both  of  whom  are  now 
dead,  the  patent  was  secured  under  the 
name  of  Costello  only.  It  is  stated  that 
the  administratrix  of  the  Cunningham 
estate  knew  nothing  of  his  share  in 
these  claims,  and  accordingly  his  half 
interest  in  this  property  was  not  in- 
cluded in  the  settlement. 


Discovery  of  Zinc  and  Copper  Ore 
in  Sweden 


Stockholm,  Oct.  26 — The  announce- 
ment is  made  that  zinc  and  copper  ore 
have  been  opened  at  Bjurfors,  North 
Sweden.  The  importance  and  probable 
size  of  the  deposit  will  be  known  soon. 
If  expectations  are  fulfilled,  the  future 
mine  may  render  the  imports  of  copper 
into  Sweden  unnecessary,  and  the  im- 
portation of  sulphur  may  also  be  con- 
siderably reduced,  as  the  deposit  con- 
tains iron  pyrites. 


Ahumada  Erupcion  Ships 
Regularly  to  El  Paso 

Shipments  from  the  Ahumada  Erup- 
cion mine,  in  northern  Chihuahua,  Mex- 
ico, to  the  El  Paso  smelter,  which  began 
on  Aug.  16,  with  an  initial  shipment  of 
twenty  cars,  are  continuing  regularly 
at  the  rate  of  about  6,000  tons  per 
month.  Shipments  will  probably  be 
increased  to  10,000  or  12,000  tons  per 
month  this  fall. 


Four  Miners  Killed  in  Canadian 
Asbestos  Mine 

Four  miners  were  instantly  killed  and 
two  others  badly  injured  as  the  result 
of  a  cave-in  in  one  of  the  mines  of  the 
Asbestos  Mines,  Ltd.,  at  East  Brough- 
ton,  Que.,  on  Oct.  24.  The  accident  is 
believed  to  have  been  caused  by  the 
loosening  of  rocks  by  rain  and  frost. 
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Mine  Rescue  Exhibition  Reveals 

Efficiency  in  Globe,  Ariz. 
District     Association    Observes    "No- 
Accident"  Week  With  D?morijtra- 
tions  of  Rescue  Work 

The  "no-accident"  week  recently  ob- 
served in  the  Globe-Miami  district,  in 
Arizona,  and  the  mine  rescue  maneuvers 
held  immediately  afterward,  have  dem- 
onstrated effectively  the  value  of  the 
training  that  the  men  had  been  given 
by  the  district  association,  in  which 
all  of  the  companies  operating  in  this 
vicinity  are  represented.  The  local 
organization  was  assisted  by  the  trained 
experts  of  the  Bureau  of  Mines  Rescue 
Car  No.  1.  This  car  came  to  Globe 
direct  from  the  Argonaut  mine,  in 
California,  where  was  emphasized  the 
seriousness  of  mine  fires  and  the  neces- 
sity for  trained  men  to  combat  such  a 
conflagration. 

Mine  rescue  maneuvers  were  continued 
for  five  days,  during  which   time  sixty 


men  were  together  for  jo  nt  training 
and  work  under  such  conditions  as 
would  result  in  case  of  a  great  disaster. 
Three  types  of  oxygen  breathing 
apparatus  were  used:  the  Draeger  ma- 
chines, both  half-hour  and  two-hour 
types,    the    Fleus,   and    the    Gibbs,    the 


latter  being  supplied  by  the  mine  rescue 
car.  The  advantage  of  acquainting  the 
men  with  the  different  types  of  appa- 
ratus is  of  special  importance,  because 
of  the  migratory  habits  of  the  majority 
of  miners.  The  accompanying  photo- 
graph was  taken  during  the  exhibition. 


RECOMMENDATION  for  an  award 
of  $183,847.30  has  been  made  in 
the  War  Minerals  Relief  claim  of  the 
Cuyuna-Minneapolis   Iron   Co.,  of   Iron- 
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News  from  Washington 

By  PAUL  WOOTON 
Special  Correspondent 


Award  of  $183,847  by  War  Minerals  Commission 

Salvage  Value  of  Iron  Mine,  Now  Being  Reopened,  Placed  at  $45,000 
— Includes  Shaft  and  Equipment  on  Cuyuna  Range 

production.  The  expenditures  prior  to 
stimulation  were  in  organization,  sale 
of  stock,  and  in  drilling  to  establish  the 
character  and  quantity  of  ore.  The  ex- 
penditures after  stimulation  to  June, 
1918,  were  in  great  part  for  the  sinking 
of  the  shaft,  but  there  were  expendi- 
tures for  development  work  and  for 
equipping   the   property   for   production. 

Subsequent  to  the  armistice,  Mr. 
Merritt  sold  pratically  his  entire  hold- 
ings, and  W.  H.  Fetzer  came  into  con- 
trol. Interested  with  him  were  citizens 
of  Pennsylvania,  who  put  additional 
money  into  the  enterprise.  The  com- 
pany failed  to  meet  its  minimum  royalty 
payments  to  the  lessor,  the  Whitmarsh 
Mining  Co.  As  a  result,  that  company 
took  possession  of  the  property.  Pre- 
viously, other  creditors  had  forced  the 
company  into  receivership.  By  agree- 
ment with  the  receiver  and  upon  order 
of  the  court,  the  entire  property  re- 
verted to  the  Whitmarsh  Minit" 
in  consideration  of  the  cancellation  of 
the  minimum  royalties  due.  The  re- 
maining obligations  of  the  claimant 
company  aggregated  $495,000.  Mr. 
Fetzer,  for  the  company,  tiled  a  claim 
under  the  War  .Minerals  Relief  Act  for 
$258,300.08.  These  facts  are  reviewed 
in  the  opinion  in  which  the  recommenda- 
tion   is    made. 

"It  is  adm  tted,"  says  the  opinion, 
"thai  "ii  Nov.  li,  1918,  the  company 
was  Bplendidly  organized  and  ready  to 
deliver  an  immense  amount  of  ore, 
which  was  needed."  Shortly  afterward, 
the  demand  foi  ore  ceased.  It  is  pointed 
out  that  the  attempt  to  continue  oper- 
ation thereaftei  was  the  claimant's  own 

■  entari  \  ssistont     War    Min- 

erals   Relief    '  ommissioner    holds    that 
i    dlM   altogether   to 
himself.      "It    would   seem   under  all   the 
•  f   this   claim,"   says   the 
"that    a    point    b  >tween    cost 

price  and  junk  value  would  he  right. 
The  machinery  and  equipment  for  the 
itJmulat  081  $70,606.93.  Prob- 
ably   '1    additional    was    spent    in 

the  sinking  of  the  shaft,  and  in  under- 
ground e  improvements.  It 
is  not  '  to  placi  anything 
value  on  the  shaft,  but  some 
value   mu   t    be    given    it    and    the    build- 

•  !    other    improvements    on    the 


ton,     Minn.       This     is     one    of     the    two 

Ifi  rritl  claims.    The  oth  r  is 
be    Merritt    D  velopment    Co. 

F.     W.     Merritt    was     president     ol 

Stimulation  in  this  claim  is 
ippi  l]  tn  miners  made  bj 
or    on     \ fill    L6,    1917. 
tiring  the  stimulation   pe- 
riod wa         to  tons.     About  5,0  10  tons 
of  that  o  old,  so  that  co  nmercial 

impoi  •  tablished. 

In   that  of  the   Mor 
]  tevelopmerri   Co.,  there  ws 
expenditure,    but,   unlike    the   develop- 
ment company    a  is,  there  was  i 


November  4,  1922 


Engineering  and  Mining  Journal-Press 


825 


surface.  The  claimant  fixes  the  salv- 
age as  a  whole  at  $30,000.  The  chief 
engineer  says  that  the  value  of  the 
property  would  be  $45,000  if  the  com- 
pany is  to  be  regarded  as  a  going  con- 
cern on  Nov.  11,  1918,  and  in  this  view 
the  auditor  concurs.  After  a  study  of 
the  items,  my  own  conclusion  is  that 
a  deduction  of  $45,000  would  be  entirely 
fair  to  the  claimant.  Deducting  $45,- 
000  from  the  loss  already  shown  leaves 
a  net  loss  of  $183,747.30,  for  which  an 
award  should  be  made. 

"In  fixing  this  salvage,  it  must  not 
be  forgotten  that  the  property  now  is 
being  operated,  and  that  while  the  oper- 
ator may  not  expect  to  get  on  a  big 
paying  basis  immediately,  by  reason 
of  the  contracts  for  sale  of  ore  which 
he  has  made,  he  nevertheless  would  not 
have  undertaken  to  dewater  the  mine 
simply  for  the  mine's  own  preservation. 
Having  been  allowed  to  fill  long  ago, 
it  might  remain  so  for  further  time 
without  additional  damage.  If  his  work 
were  started  for  the  purpose  of  meet- 
ing minimum  royalties,  it  must  then  be 
accepted  that  at  least  cost  of  produc- 
tion is  insured  by  the  price  he  is  receiv- 
ing for  the  ore.  It  hardly  can  be 
doubted  that  he  expects  to  bring  this 
mine  into  large  production.  Otherwise, 
he  would  not  be  spending  this  money 
upon  it. 

"It  is  true  that  the  claimant  will  not 
be  the  beneficiary,  but  it  is  also  true 
that  the  losing  of  the  property,  after 
the  armistice,  was  largely,  if  not  wholly, 
due  to  the  claimant's  bad  judgment. 
Better  management  and  larger  vision 
would  have  enabled  him  to  retain  pos- 
session of  the  property,  in  which  case 
he  now  would  have  valuable  assets.  For 
that  reason,  the  government  should  not 
be  asked  to  regard  the  property  as  of 
junk  value  on  Nov.  11.  My  own  opin- 
ion is — and  I  have  seen  this  mine  as 
well  as  that  of  the  Merritt  Develop- 
ment Co. — that  they  are  among  the  best 
on   the    Cuyuna    Range." 

Other  awards,  subject  to  the  approval 
of  the  Secretary  of  the  Interior,  have 
been  made  as  follows: 

Bart  Finning,  Forest  Hill,  Calif.,  $16,- 
565.56;  Heath,  Bragden  &  Bragden, 
Five  Pines,  Calif.,  $466.50;  F.  M.  Doak, 
San  Francisco,  $2,377.79  (additional); 
Tri-State  Chrome  Co.,  Spokane,  $9,086.- 
19;  H.  W.  Guinan,  El  Dorado  County, 
Calif.,  $626;  John  B.  Matthews,  Santa 
Cruz,  Calif.,  $719;  A.  H.  Metzer,  and 
W.  M.  Blevins,  Unicoi,  Tenn.,  $699.20. 
The  claim  of  Doak  and  Haw,  of  San 
Francisco,  was  disallowed  on  the  ground 
that  no  net  loss  was  established.  The 
claim  of  J.  J.  Sweeney,  of  San  Fran- 
eisco,  was  disallowed  on  the  ground 
that  the  commercial  importance  of  the 
property  was  not  established. 


Bonus  for  Gold  Producers 
Now  Proposed 

Western  Congressmen  May  Trade  Votes 

for  Ship  Subsidy  for  Gold 

Measure  Support 

With  all  the  costs  entering  into  gold 
production  again  .on  the  increase,  efforts 
to  obtain  relief  will  be  renewed  imme- 
diately on  the  reconvening  of  Congress. 
It  seems  probable  that  the  objective  will 
be  an  out-and-out  bonus,  rather  than 
the  plan  laid  down  in  the  McFadden 
bill,  under  which  the  premium  for  gold 
production  would  have  been  paid  by 
the  jewelry-making  industry.  There 
still  is  some  sentiment,  however,  among 
western  members  of  Congress  that  the 
McFadden  plan  should  be  pushed.  There 
are  certain  advantages,  however,  in 
favor  of  a  stand  for  a  bonus  to  be  paid 
by  the  federal  government.  A  subsidy 
for  American  shipping  is  being  ad- 
vocated vigorously  by  the  administra- 
tion. The  whole  influence  will  be  exerted 
to  secure  the  passage  of  the  ship  sub- 
sidy bill.  Senators  and  Representatives 
from  western  states  who  favor  the  ship- 
subsidy  bill  see  no  reason  why  the 
principle  should  not  be  applied  to  gold 
mining  as  well   as  to  shipping. 

There  is  said  to  be  a  general  disposi- 
tion in  western  states  to  support  the 
ship-subsidy  bill,  despite  the  fact  that 
other  sections  receive  a  greater  por- 
tion of  the  benefit  of  the  large  expendi- 
ture thus  entailed.  At  the  same  time, 
they  are  not  inclined  to  make  possible 
the  early  passage  of  legislation  that 
the  maritime  states  want  unless  those 
states  are  willing,  in  turn,  to  expedite 
the  legislation  desired  by  the  inter- 
mountain  states.  It  is  believed  that  an 
understanding  can  be  reached  whereby 
additional  support  can  be  secured  for 
a   gold-mining   bonus. 

The  legislative  chances  of  a  bill  pro- 
posing a  bonus  for  gold  production  are 
increased  by  the  fact  that  thirty 
Senators  voted  for  the  potash  bounty. 
These  Senators  could  not  be  consistent 
and  vote  against  a  bounty  for  gold,  it 
is  believed.  At  the  same  time,  it  is 
known  that  certain  of  the  Senators  who 
voted  against  the  potash  bounty  would 
be  willing  to  support  a  similar  proposi- 
tion if  applied  to  gold. 


Pittman  Act  Silver  Totals 
136,919,576  Oz. 

Purchases  of  silver  by  the  Bureau  of 
the  Mint  during  the  week  ended  Oct.  21 
amounted  to  63,000  fine  ounces.  This 
brings  the  total  purchases  under  the 
Pittman  Act  to  136,919,576  oz. 


Survey  of  Existing  Plans  for 
Industrial  Co-operation 

Not  later  than  Dec.  1,  officials  of  the 
American  Mining  Congress  expect  to 
have  the  plan  for  investigating  indus- 
trial co-operation  as  outlined  at  the 
Cleveland  convention  functioning  in  its 
preliminary  phases. 

The  method  of  procedure  contem- 
plates a  thorough  study  of  conditions  in 
all  mining  fields  of  the  United  States 
by  sectional  committees  which  will  pay 
particular  attention  to  the  different  sys- 
tems of  welfare  work  and  other  forms 
of  co-operation  between  employers  and 
employees  already  in  operation.  Twenty- 
two  sectional  committees  probably  will 
be  named,  each  working  under  the  direc- 
tion of  a  chairman  and  reporting  to  a 


general  chairman.  In  those  regions 
where  more  than  one  class  of  mining 
is  in  operation,  it  is  probable  that  sub- 
committees will  be  named  from  the 
sectional  committee,  each  subcommittee 
to  undertake  a  study  of  the  work  and 
needs  of  a  specific  type  of  mining. 

It  is  planned  to  devote  the  entire 
year  to  this-  study,  so  that  the  reports 
may  be  thorough  and  may  be  co-ordi- 
nated in  such  manner  that  what  is  being 
done  toward  industrial  co-operation  may 
be  presented  to  the  next  meeting  of 
the   American    Mining    Congress. 


Buyers'  Assays  Will  Control 
Duties  on  Ores 

Explaining  that  commercial  sampling 
of  ores  and  alloys  used  in  the  manu- 
facture of  steel  is  an  elaborate  and 
expensive  process  for  which  the  cus- 
toms division  has  no  facilities,  the 
Treasury  Department  has  notified  col- 
lectors of  customs  to  use  the  deter- 
minations made  for  settlements  between 
buyers  and  sellers  as  the  basis  for  col- 
lecting final  duties  on  such  imports. 

Collectors  are  instructed  to  preserve 
samples  for  a  checking  analysis  against 
the  figures  of  buyer  and  seller. 

The  instructions  further  assert  that 
inasmuch  as  most  of  the  imported  man- 
ganese ores  contain  from  45  to  55  per 
cent  metallic  manganese,  collectors  are 
authorized  to  accept  estimated  duties 
on  the  basis  of  an  average  of  50  per 
cent   metallic   content. 

This  ruling  disposes  of  one  of  the 
features  of  the  new  tariff  act  which 
has  caused  administrative  officials  much 
study.  The  duties  on  ores  and  alloys 
used  in  steel  manufacture  are  based  on 
the  metallic  content.  Investigation  dis- 
closed that  accurate  sampling  would  be 
too  expensive  for  the  customs  division 
to  undertake  independently,  and  the  de- 
cision to  accept  the  settlements  be- 
tween buyer  and  seller  as  the  basis  for 
assessing  duties  followed. 


Feldspar  Producers  Postpone 
Organization 

Inability  on  the  part  of  a  considerable 
number  of  the  feldspar  producers  and 
grinders  to  be  present  at  a  meeting  held 
at  the  Bureau  of  Mines  on  Oct.  25  made 
it  impossible  to  carry  through,  at  that 
meeting,  the  plan  to  organize  a  national 
association  within  the  industry.  It  was 
felt  by  those  present  that  the  action 
should  not  be  taken  until  the  industry 
could  be   more  generally  represented. 

Another  effort  to  secure  the  attend- 
ance of  a  representative  number  of 
those  interested  will  be  made  at  the 
coming  meeting  of  the  United  States 
Potters'  Association.  At  that  meeting: 
it  is  hoped  to  perfect  plans  for  the  or- 
ganization. 

The  discussion  among  those  who  at- 
tended the  meeting  in  Washington  in- 
dicated a  determination  to  form  a  na- 
tional organization.  It  was  pointed  out 
that  the  feldspar  industry  is  unique  ia 
that  no  other  industry  with  as  muck 
capital  invested  is  denying  itself  the 
benefits  of  the  constructive  functions 
which  trade  associations  perform. 
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News  by  Mining  Districts 

By  Special  Correspondents  in  the  Field 


London  Letter 

Consolidated  Mines  Selection  Deal  with 
Anglo-American   Forecasts  Develop- 
ment Outside  of  the  Rand 

By  W.  A.  Doman 

London.  Oct.  20. — Yesterday  the  Con- 
solidated Mines  Selection  Co.  issued  a 
circular  setting  forth  details  of  the 
proposed  deal  with  the  Anglo-American 
Corporation  of  South  Africa.  Summar- 
ized, the  position  is  this,  and  it  bears 
out  closely  the  forecast  I  made  last 
week : 

During  the  five  years  of  its  exist- 
ence, the  Anglo-American  Corporation 
has  worked  in  close  association  with 
the  Consolidated  Mines  Selection,  and 
an  identity  of  interests  has  sprung  up. 
Both  have  invested  largely  in  Brakpan 
Mines,  Springs  Mines,  West  Springs, 
and  Consolidated  Diamond  Mines  of 
Southwest  Africa,  the  control  of  which 
is  administered  by  a  joint  staff  in  South 
Africa.  As,  conceivably,  a  divergence 
of  opinions  might  arise  in  regard  to  the 
management  of  the  mines,  it  is  thought 
advisable  that  they  should  be  under 
one  control  in  future. 

Apparently  the  Consolidated  Mines 
Selection  found  the  burden  of  financing 
heavy,  for  with  a  capital  of  £600,000  it 
has  either  found  or  arranged  for  pro- 
viding, from  1916  to  1920  inclusive, 
funds  for  subsidiary  companies  exceed- 
ing £5,000,000.  According  to  the 
scheme,  the  Anglo-American  Corpora- 
tion will  purchase  from  the  Consolidated 
Mines  Selection  the  whole  of  its  South 
African  interests  for  £212,046  in  cash 
and  524,425  Anglo-American  Corpora- 
tion shares,  involving,  with  Anglo- 
American  Corporation  shares  at  par,  a 
sum  of  £736,471.  The  Consolidated 
Mines  Selection  already  holds  284,556 
Anglo-American  Corporation  shares,  so 
that  its  total  holding  will  be  raised  to 
808,981  shares.  The  Consolidated  Mines 
Selection  is  still  under  an  obligation  to 
provide  funds  in  respect  of  certain 
South  African  interests  transferred,  and 
the  cash  which  it  will  receive  will  en- 
able it  to  meet  these  liabilities,  which 
seem  to  be  mainly  in  connection  with 
the  Springs  Mines  shares,  for  at  the 
end  of  last  year  the  Consolidated  Mines 

in   was  under  contract   to  provide 
for   the   purchase   of    172,71 

'I  his  requires  over  8600,000,  but 
the  Consolidated  Mines  Selection  had 
associates  in  the  guarantee  and  con- 
sequently would  not  itself  find  the  en 
tire  :i mount. 

In   the   last   balance-sheet,   thi 
African    investments    were    valued     at 

;  !,      including,     of     com 
Anglo-American     Corporation     shares 

then    b< 

the  Con  olidated 

tion   st-atr  in   hutii   London 

iind  Johannesburg,  so  that  then'  will  be 

I   one  Staff  in  future. 

latod    Mines   Sela 

will  then,  with  its  experienced  technical 


and  financial  staff,  be  able  to  devote  it- 
self to  its  interests  outside  of  South 
Africa  and  to  take  up  new  business.  As 
the  shares  in  which  both  companies  are 
interested  are  identical,  there  will  be 
the  same  security  for  the  Consolidated 
Mines  Selection  in  he  increased  hold- 
ing of  Anglo-American  Corporation 
shares  as  it  had  previously. 

Full  details  of  the  Dolcoath  scheme 
are  now  before  the  shareholders.  In 
brief,  the  government  will  grant  a 
loan  of  £50,000  to  the  company  against 
a  similar  amount  being  found  by  the 
shareholders.  The  company's  technical 
advisers  suggest  approximately  £120,- 
000,  so  that  additional  capital  would 
have  to  be  subscribed  by  Dolcoath 
shareholders.  In  addition  to  its  ordi- 
nary shares,  the  Dolcoath  has  both 
debentures  and  priority  shares,  and  the 
plan  devised  to  meet  all  classes  and 
provide  the  funds  is  to  reorganize, 
forming  a  new  company  with  a  capital 
of  £250,000  in  10s.  shares,  present  hold- 
ers receiving  one  new  share  with  5s. 
paid  for  each  old  £1  share.  Debenture 
holders  will  be  offered  new  shares  and 
also,  as  an  attraction,  certain  Tehidy 
Minerals  shares.  It  is  not  certain  yet 
that  debenture  holders  will  accept,  but 
there  appears  to  be  no  other  practical 
way  of  recovering  any  of  their  capital, 
and  some  sacrifice  must  be  made  some- 
where. 

Johannesburg  Letter 

Tom  Mann,  Labor  Agitator,  Headed  for 

South  Africa — Swaziland  Tin 

Discontinues 

By  John  Watson 

Johannesburg,  Sept.  26 — Reports  of 
some  good  diamond  finds  are  made  from 
the  Lichtenburg  district  (Western 
Transvaal).  A  stone  of  81  carats  was 
.  found  at  Tweebuffels.  Good 
finds  are  also  reported  from  Barberspan, 
Stoompjes,  and  adjacent  farms. 

On  Sept.  20  at  the  annual  meeting  of 
the  Swaziland  Tin,  Ltd.,  held  in  the 
Corner  House  it  was  announced  by  the 
chairman,  F.  R.  Phillips,  that  the  net 
profit  earned  during  the  last  year  had 
been  the  smallest  in  the  history  of  the 
company.  For  the  first  time  since  Jane, 
1906,  DO  dividends  have  been  paid.  The 
average  price  of  the  tin  realized  dor 
ing  the  last  year  had  been  only  6168 
n,   compared    with    B186    In    the 

previous   year  and   i"J!l'.l  per  tor.   in   1919- 

20.     Ti  eased  output  was  due  to 

mstion  of  the  deep  ground  In  the 
Mbabane  Valley.  The  hoard  has  de- 
cided to  '   ! '  '"lis   and   place   the 

company    in    voluntary    liquidation    on 
A    tribute  was  paid   the  man- 
ager,  bj    the   chair,  for   the   economical 
work  dune  during  the  la-: 

Confldi  nee  In  the  commercial  future 
of  Johannesburg  is  indicated  by  the 
fact  that  W.  m  I  othbert  A  Co.,  Ltd.. 
have  jusi  purchased  three  stand 

area.    100    by    100    f t .  I    at    the   southeast 


corner  of  Von  Brandis  Square,  for  the 
price  of  £14,000.  The  site  will  be  used 
for  the  erection  of  a  warehouse  for  the 
company's  boot  and  shoe  business. 

Tom  Mann,  the  well-known  labor 
agitator,  is  now  on  the  water  on  his  way 
to  South  Africa,  to  inspire  trade- 
unionists  with  revolutionary  fervor  to 
overthrow  capitalist  domination.  In 
view  of  the  trouble  here  last  February 
and  March,  many  are  of  opinion  that 
this  stormy  petrel  should  be  refused  ad- 
mission to  the  Union. 

The  annual  meeting  of  the  Transvaal 
Gold  Mining  Estates  was  held  on  Sept. 
21  with  Max  Honnet  in  the  chair.  The 
ore  reserves  of  their  mines  show  in- 
creases in  quantity  but  a  fall  in  value 
as  follows: 

Ore  Reserves.        Gold  Content. 
March  31  Tons  lvr  Ton.  Dwt. 

1919    408,873  B.25 

1920     501.392  T.tt 

1921     4>U. 958 

1922  .518,624  6.98 

The  fall  in  yield  of  gold  is  shown  as 
follows : 

JTear  Ended  Yield  Per  Ton 

March  31  Milled.  Dwt. 

1919        7.362 

192(1  6.798 

1921      5.883 

1922      5.756 

A  policy  of  vigorous  development  and 
prospecting  has  been  carried  out  dur- 
ing the  last  few  months,  but  the  re- 
sults so  far  have  been  disappointing. 
The  brightest  feature  is  the  outlying 
mine,  Elandsdrift,  which  shows  good 
prospects. 

It  is  reported  from  Krugersdorp  that 
the  gold-mining  properties  of  the  York 
and  the  Lancaster  have  lately  been 
pegged  by  an  influential  syndicate.  The 
latter  mine  is  said  to  have  closed  down 
owing  to  excessive  working  costs  It 
is  said  to  contain  117,000  tons  of  de- 
veloped ore,  assaying  7.5  dwt.  over  45 
in.  Another  similar  mine  is  the  Lan- 
caster West,  which  is  said  to  have 
150,000  tons  developed,  of  a  value  of 
ti  dwt.  over  42  in. 

QUEBEC 

Vsbestos  Mining  Still  Dull 

Thetford  Mines — Developments  in  the 
asbestos     industry     do    not    show    any 
marked  improvement  in  the  demand  fo' 
asbestos,   except   for   the   lower   grades 
selling   at    $25    per    ton    and   less.      The 
Vimy     Ridge     mine     of     the     Bennett- 
Martin    Co.,    which    is   under   a    three 
ion  to  the  Johna-Manville  Co., 
is  working  to  rapacity.     The   Asbestos 
Corporation   properties  are  running  on 
d  outputs  with  no  night  shifts. 
It    is  stated  that  the  King's  mine  is  to 
be  eompletelj  reconstructed  during  the 
winter      The  Fraser  mill  has  been  shut 
down  for  some  time,  and  the  mill  of  the 
,v  i  hi  ..me  Co.  has 
il      for     several     weeks.       The 

Canadian  mill  at  Black  Lake 
is  running  four  days  a  week.  Ship- 
ind  the  European  con- 
tinent appear  to  he  much  restricted, 
owing  to  the  quantities  of  Rhodesian 
and  Ho  ian  fibres  that  are  offered  at 
lower  prices.  Stocks  of  high-grade  fibre 
have  accumulated  to  an  alarming  de- 
gree, rei  eiitly. 
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BRITISH  COLUMBIA 

H.    H.    Armstead    May    Operate    Utica 

Mine — Consolidated  Will  Pay  Bonus 

Based  on  Metal  Prices 

Trail — The  Consolidated  Mining  and 
Smelting  Co.  has  increased  by  means  of 
a  bonus  the  wages  of  its  employees, 
retroactive  to  Oct.  1.  The  bonus  for 
each  month  will  be  based  on  London 
lead  and  zinc  prices.  The  increase  for 
October  will  amount  to  25c.  per  shift. 

Ainsworth — The  Silver  Hoard  mine 
has  leased  its  workings.  The  lessees 
have  started  shipments. 

Kaslo — Charles  Caldwell,  of  the  Utica 
mine,  announces  that  H.  H.  Armstead 
has  agreed  to  purchase  the  property 
and  will  immediately  take  charge  of 
operations  if  the  deal  is  ratified  by  the 
stockholders.  The  reported  considera- 
tion is  The.  per  share,  payable  in  one 
year,  with  an  option  to  stockholders  to 
take  stock  in  the  Armstead  organiza- 
tion in  place  of  cash.  The  Utica  stock 
issue  is  reported  at  1,600,000  shares. 
Major  Armstead  was  the  prime  mover 
in  bringing  the  Talache  Mines  Co.,  at 
Talache,  Idaho,  to  the  producing  stage. 
The  Cork  Province  mine  is  pushing 
development  on  its  winze,  which  has 
reached  a  depth  of  80  ft.  below  the 
level.  It  is  reported  that  15  ft.  of 
milling  ore  has  been  exposed. 

Stewart  —  The  Granby  Consolidated 
M.  S.  &  P.  Co.  has  bonded  the  Outsider 
and  Sunshine  groups,  and  has  let  con- 
tracts for  development  work  on  both 
properties.  Camps  are  being  built  and 
the  work  will  be  continued  through  the 
winter.  The  Outsider  is  situated  about 
a  mile  from  the  Portland  Canal  and 
35  miles  south  of  Stewart.  It  was 
located  in  1903,  and  in  1905  it  was  sold 
to  the  Brown-Alaska  Co.,  which  did  a 
considerable  amount  of  development 
and  shipped  about  15,000  tons  of  ore 
to  the  old  Hadley  smelter,  on  Prince 
of  Wales  Island,  Alaska.  The  property 
changed  hands  two  or  three  times,  but 
nothing  further  of  importance  was 
done  until  1917,  when  new  interests 
spent  some  $35,000  in  exploration,  and 
opened  the  orebody  400  ft.  below  the 
outcrop.  The  Granby  company  has  let 
a  contract  for  the  continuation  of  the 
tunnel  and  for  a  200-ft.  raise,  connect- 
ing it  with  an  upper  tunnel.  The  Sun- 
shine group  is  situated  on  Glacier 
Creek,  nine  miles  from  Stewart  up  the 
Bear  River  valley.  Several  veins  have 
been  opened  on  the  surface  by  trench- 
ing and  stripping,  and  a  trial  shipment 
of  two  tons,  which  was  sent  to  Tacoma 
this  summer,  yielded  $221  per  ton  in 
silver  and  copper. 

J.  Reinhart,  of  Seattle,  has  bonded 
the  Sunrise  group,  at  the  head  of  the 
Salmon  River  glacier. 

R.  J.  Reebe  and  associates,  of  Seattle, 
have  bonded  the  Silver  Bell  group,  just 
above  the  mouth  of  Bear  River  and 
adjoining  the  Silverado  group  on  the 
south.  Three  strong  lodes,  3,  6,  and 
30  ft.  wide,  respectively,  have  been 
opened  on  the  surface.  Exploration 
work  has  been  started  and  will  be  con- 
tinued through  the  winter. 


MEXICO 

Penoles   Company   Expands   Operations 
— Empresa  Relocated 

Chihuahua — Willard  J.  Moir,  repre- 
senting the  Penoles  Mining  Co.,  is  mak- 
ing application  for  titles  to  two  groups 
of  mining  claims  on  the  San  Juanico 
ranch,  in  the  Parral  district.  One  of 
them  is  recorded  as  the  Margarita,  and 
comprises  seventeen  joining  claims,  and 
the  other,  to  be  titled  as  the  Consuelo, 
is  composed  of  four  claims.  These  prop- 
erties are  situated  in  a  highly  min- 
eralized zone  and  are  almost  completely 
surrounded  by  productive  mines,  most 
prominent  among  them  being  the  San 
Carlos  No.  2,  La  Fortuna,  La  Perlita, 
La  Presa,  Esmeralda,  and  Francisco 
Vicente.  The  characteristic  ores  of  this 
immediate  vicinity  are  of  gold,  silver, 
and  lead.  Extensive  development  work 
is  being  planned  for  the  exploration 
of  these  newly  acquired  properties  in 
connection  with  the  operations  of  other 
older  properties  owned  by  the  Penoles 
company  in  the  Parral  district. 

The  Penoles  company  continues  to 
receive  the  bulk  of  its  ore  supply  for 
the  smelting  plants  at  Torreon  and 
Monterey  from  the  Ojuela  and  other 
big  mines  of  the  Mapimi  district,  but 
the  shipments  to  both  plants  from  the 
Parral  district  are  steadily  increasing. 
Since  the  repairing  and  enlargement  of 
the  Torreon  smelter,  last  spring,  it  has 
been  operating  at  full  blast  and  is  treat- 
ing a  large  amount  of  ore. 

Durango — Edward  Hartman  has  re- 
located the  Empresa  mine,  which  was 
recently  declared  open  for  denounce- 
ment, the  former  owners  having  failed 
to  pay  the  mining  tax.  This  property 
is  composed  of  four  claims,  situated  in 
the  mountains  of  the  Almancena  haci- 
enda of  the  Parral  district.  The  main 
workings  of  the  old  Empresa  shaft  are 
to  be  cleaned  out  and  sunk  to  a  greater 
depth. 

William  Ferris,  Frank  S.  Black,  and 
Guadalupe  C.  Quijada,  of  Madera,  are 
developing  the  Nueva  Libertad,  a  prop- 
erty comprising  thirty-seven  claims  sit- 
uated near  the  Libertad  mine  in  the 
Temosachic  camp.  A  strike  was  recently 
made  which  gives  promise  of  producing 
a  large  tonnage  of  go!d-silver  ores. 

Durango  —Edward  Hartman  has  re- 
cently filed  an  extension  to  his  Guada- 
lupena  mine  in  the  San  Diego  district 
in  the  municipality  of  Pueblo  Nuevo. 
A  new  shaft  is  to  be  sunk  on  the 
vein,  which  carrries  silver-lead  ores. 

Nacozari  —  The  Maltini  Mining  Co., 
through  J.  W.  Quick,  of  El  Paso,  has 
taken  over  the  En  Rico  mines,  in  El 
Plomo  camp,  south  of  the  Cobota  range 
of  mountains. 

The  Copper  Rivet  mine,  in  the  Arizpe 
district,  has  been  relocated  by  Rafael 
Barreda.  This  property  was  in  former 
years  owned  and  operated  by  Amer- 
icans. 

Oswald  J.  Wendlondt  has  made  ap- 
plication for  titles  to  the  Sello  de  la 
Ofieina  mine,  a  continuation  of  La 
Estrella  property  in  the  La  Aguja 
mountains  of  the  Sahuaripa  district. 


ARIZONA 

Superior  &  Boston  Finds  New  Orebody 

— Hayden  Smelter  at  Half  Capacity 

— Oatman  Gold  Has  Vein 

Miami — The  Miami  Copper  Co.  has 
just  had  completed  a  set  of  aerial  photo- 
graphs of  its  entire  property.  These 
pictures  were  made  by  R.  V.  Thomas, 
the  aviator  that  won  distinction  by  hav- 
ing made  a  landing  in  the  Grand 
Canyon.  The  photographs  will  be 
assembled  to  form  a  complete  graphic 
map  of  the  property. 

Globe — A.  G.  McGregor,  consulting 
engineer,  of  Bisbee,  recently  addressed 
the  Globe  Luncheon  Club  concerning: 
the  dangers  to  Arizona  of  the  Swing^ 
Johnson  bill  reserving  the  rights  for 
power  and  diversion  dams  on  the  Colo- 
rado River  below  the  Green  River  to 
the  federal  government.  He  also  voiced 
approval  of  the  Lee  Ferry  site  rather 
than  Boulder  Canyon,  and  suggested 
that  the  dam  be  erected  and  controlled 
by  the  State  of  Arizona.  It  is  pro- 
posed that  the  project  be  financed  by 
the  state  in  co-operation  with  the  power 
consumers  that  would  be  benefited. 

The  Superior  &  Boston  Copper  Co. 
has  encountered  a  new  body  of  silver 
and  copper  ore  on  the  800  level  in  a 
drift  which  is  following  eastward  what 
is  believed  to  be  the  extension  of  the 
Old  Dominion  vein.  This  fissure  had 
previously  been  explored  by  crosscuts 
from  the  various  levels  from  the  Megaw 
shaft,  but  these  workings  had  shown 
the  vein  to  be  barren,  and,  up  to  the 
present  time,  no  drifting  had  been  done 
from  the  crosscuts.  The  800  level  drift 
has  advanced  to  date  about  15  ft.  into 
the  ore,  and  has  averaged  4  per  cent 
copper  and  8  to  10  oz.  silver  per  ton. 
Ray— The  Ray  Consolidated  Copper 
Co.  is  now  operating  its  No.  2  mine  at 
capacity,  but  No.  1  and  No.  3  mines  are 
still  idle  and  have  been  so  since  the 
shutdown  of  last  year.  This  produc- 
tion supplies  the  concentrator  at  Hay- 
den with  about  2,500  tons  per  day,  which 
is  half  its  capacity. 

Kingman— The  west  drift  of  the  Oat- 
man Gold  on  the  500  level  has  been 
extended  50  ft,  and  a  crosscut  dis- 
closes a  vein  carrying  fair  values.  Near 
this  crosscut  a  vein  5  ft.  wide  has  been 
exposed  containing  18  in.  of  ore  and 
tair  values  across  the  remainder  of  the 
width. 

ALASKA 
Mill  for  Pinta  Bay  Co. 
Juneau-The  Pinta  Bay  Mining  Co., 
with  main  office  at  Tacoma,  Wash 
recently  purchased  and  shipped  a  fifty- 
ton  rod  mill,  with  a  crusher,  copper 
plates,  and  concentrators,  to  its  mine  on 
Chicagoff  Island,  Alaska.  The  com- 
pany has  a  good  showing  of  high-grade 
gold  ore  and  is  now  putting  in  a  tram 
1J  miles  long  to  get  the  ore  to  the 
mill.  Everthing  is  ready  to  put  the 
mill  in  operation  as  soon  as  it  is 
finished.  An  electric  power  plant  to 
drive  the  plant  is  being  installed.  James 
Tobey  is  manager  and  Harry  Ferrier 
is    superintendent   of  construction 
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WASHINGTON 

Northwest    Magnesite  Co.  Will   Install 
Cnttrell  Plant 

Chewelah  —  The  Chewelah  Silver 
Mines    Co.,    near    here,    has    resumed 

work;    300  ft.   of  development   will   be 
completed  this  fall. 

The  Northwest  Magnesite  Co.  will 
immediately  begin  the  installation  of  a 
Cottrell  plant  at  its  calcining  plant  here. 
This  is  the  first  installation  of  the  kind 
in  connection  with  the  magnesite  indus- 
try of  this  country.  The  purpose  is  to 
collect  flue  dust  from  the  furnaces. 

Colville — The  Chloride  Queen  mine, 
near  here,  has  encountered  at  a  depth 
of  800  ft.  the  vein  for  which  it  has  been 
driving  the  lower  crosscut  tunnel,  ac- 
cording to  D.  E.  Zent,  manager.  The 
vein  was  reached  1,265  ft.  from  the  por- 
tal and  is  near  the  point  where  the  ore 
on  the  surface  was  estimated  to  extend 
to  the  lower  level.  The  ore  is  4  ft.  wide, 
18  in.  of  which  assays  24  per  cent  of 
lead  and  56  oz.  of  silver. 

Keller — An  association  of  fifteen 
business  men  of  Hoquiam  has  organ- 
ized to  develop  the  mining  claims  of 
W.  F.  Henderson  and  H.  B.  Sovereign. 
Gold-copper  ore  outcrops  on  the  sur- 
face. 

OREGON 

Quicksilver    Mines   Will    Resume 

Gold  Hill  —  The  gold-quartz  mining 
industry  in  this  region  is  at  the  low 
ebb.  Not  a  mill  is  in  operation  in  the 
district.  Active  development  work, 
however,  is  under  way  at  the  Sylvanite, 
Gold  Hill  Pocket,  Gold  Ridge,  Million- 
aire. North  Pole,  and  Roaring  Gimlet 
groups,  old-time  producers. 

C.  W.  Martin,  of  Gold  Hill,  and  asso- 
ciates have  taken  an  option  and  lease  on 
the  Buzzard  mine,  40  miles  northeast 
of  Gold  Hill,  and  are  developing.  The 
Buzzard  is  one  of  the  big  mines  of  this 
region.     It  formerly  was  a  producer. 

Two  dredges  are  operating  in  the 
Gold  Hill  district:  the  Centennial 
placers,  south,  and  the  Rogue  River 
placers,  west  of  Gold  Hill.  There  is  an 
increase  in  the  number  of  small  placer 
operations. 

The  quicksilver  industry  here  is  on  the 
eve  of  a  general  resumption.  The 
War  Eagle,  Chisholm,  and  Force  prop- 
erties, war-time  producers,  an'  prepar- 
ing to  resume. 

Sumpter — Plans  for  financing  a  re- 
habilitation of  the  Sumpter  Valley 
smelter  are  under  way,  and  next  .spring 
the  plant  is  expected  to  resume  opera- 
tion. It  is  estimated  it  will  require 
$30,000  to  modernize  the  plant.  The 
Sumpter  Valley  Smelting  Co.,  the  new 
organization,  has  acquired  sulphide 
mines  and  a  lime  quarry,  which  are. 
essential  to  economic  operation.  The 
smelter  will  add  impetus  to  the  Sump- 
ter district  mines,  which  hav. 
available  ore  reserves  which  are  not 
amenable  to  other   D  il   treat- 

ment J.  A.  Gyllenbcrg,  of  Baker; 
I".  Larson  and  J.  I,.  Magney,  of 
Spokane;  and  A.  M.  Swartley,  of  Port- 
land, have  been  elected  officers  of  the 
new  i  '.mpany. 


CALIFORNIA 

(iruss  Company  Develops  Surcease  Mine 
— Don  Pedro  Dam  Progressing 

Oroville — The  property  of  the  Gruss 
Mining  Co.  was  recently  examined  by 
Robert  A.  Kinzie,  of  San  Francisco. 
The  North  Gover  orebody  has  been  cut, 
150  ft.  below  all  previous  work,  at  the 
1.650  level  of  the  Gover  shaft.  The 
orebody  is  promising  and  has  a  strong 
rake  to  the  south. 

Preparations  for  hydraulic  mining 
operations  on  the  Berke-Hopkins  prop- 
erty, in  the  Scales  district,  are  pro- 
gressing. The  ditch  is  being  repaired 
and  2,000  ft.  of  water  pipe  is  being 
laid.  Driving  of  tunnels  to  facilitate 
mining  is  making  good  headway,  and 
improvement  of  the  water  supply  for 
the  monitors  is  to  be  made. 

Forest — The  Mugwamp  Mines  Co., 
operating  a  gravel  mine  near  Forest, 
Sierra  County,  has  resumed  operations. 
Tunnels  and  gangways  are  being  re- 
paired and  preparations  made  for  ex- 
tensive operations. 

Yreka — A  contract  has  been  let  for 
the  construction  of  an  800-ft.  crosscut 
in  the  Granite  mine,  on  Humbug  Moun- 
tain. This  is  one  of  the  oldest  proper- 
ties in  Siskiyou  County.  It  was  recently 
acquired  by  the  Garrett  interests. 

Washington — A  stamp  mill  is  to  be 
erected  on  the  Eagle  Bird  mine,  five 
miles  from  Washington,  in  Nevada 
County,  which  is  being  opened  by 
Bakersfield  capitalists  under  the  super- 
intendency  of  J.  H.  Harris.  The  prop- 
erty has  been  idle  for  nearly  ten  years, 
and  the  flumes  and  ditches  bringing 
water  to  the  mine  were  in  bad  condi- 
tion when  repairs  were  begun  about  six 
months  ago.  The  mine  is  to  be  un- 
watered. 

Turlock — The  Don  Pedro  dam,  on  the 
Tuolumne  River,  35  miles  east  of  Tur- 
iock,  will  be  finished  in  January,  1923. 
The  building  of  the  dam,  which  is  one 
of  the  largest  structures  of  its  sort  in 
the  world— 283  ft.  high,  1,000  ft.  long, 
and  retaining  275,000  acre-feet  of  water 
— constitutes  a  record  in  construction, 
as  ground  for  it  was  first  broken  in 
May,  1921. 

Grass  Valley — All  of  the  large  mines 
in  the  district  report  a  labor  shortage, 
but  operations  are  proceeding  at  the 
customary  rate.  The  Empire  is  milling 
approximately  10,000  tons  per  month, 
the  North  Star  a  somewhat  larger  ton- 
nage. 

MONTANA 
PhoHphate  Deposit  To  Be  Develop^ 
I'hillipsburg — The     Phosphate     Prod- 
.    organized    by    Spokane    cap- 
lias    acquired    large    phosphate 
"   here.     According  to  J.  H. 
Wells   the   bedl   are   24   miles  in   length 
and  SO  ft.  thick.    The  rock  is  a  combina- 
tion of  lime  and  phosphate  which  only 
requires  crushing  to  make  it  available 
M  fertiliser.   It  can  be  laid  down  in  the 
farming  districts  of  Washington  for  $15 
per  ton   in   car  lots.     Trial   orders   are 
booked,  but  cannot  be  shipped  until  the 
shortage  of  railroad  cars  is  relieved. 


Martina — Tacoma  people  have  taken 
a  five-year  bond  and  lease  on  the  old 
San  Martina  gold  properties.  They  have 
a  crew  at  work  clearing  out  the  tunnels 
and  rearranging  the  machinery.  The 
property  is  equipped  with  a  five-stamp 
mill,  a  crusher,  and  a  rod  mill  capable 
of  crushing  34  tons  per  hour  to  40 
mesh.  Power  is  derived  from  a  water 
wheel  under  a  300-ft.  head.  It  is  the 
intention  of  the  lessors  to  put  in  plates- 
to  save  the  free  gold  and  concentrators 
and  a  flotation  machine  to  recover  some 
of  the  values  in  the  tailings.  Clinton 
Ericson  is  in  charge. 

NEVADA 

Tonopah  Extension  May  Operate  West 

Tonopah — New  Vein  at   Round 

Mountain 

Tonopah  —  Bullion  shipments  from 
Tonopah  for  the  first  fifteen  days  of 
October  were  as  follows:  Tonopah  Bel- 
mont, $80,600;  West  End,  $68,000; 
Tonopah  Extension,  $76,500;  Tonopah 
Mining,  $55,000.  These  compare  favor- 
ably with  shipments  of  the  companies 
named  during  the  corresponding  period 
in  September. 

It  is  reported  that  the  Tonopah  Ex- 
tension is  to  take  over  and  operate  the 
West  Tonopah  mine,  which  is  situated 
to  the  southwest  of  the  Tonopah  Exten- 
sion ground.  The  West  Tonopah  had 
encouraging  showings  when  forced  to 
suspend  operations  on  account  of  flood- 
ing. The  flood  water  is  to  be  drained 
through  the  McCane  shaft  workings  of 
the  Tonopah  Extension,  where  pumps 
having  a  capacity  of  1,200-gal.  per 
minute  have  recently  been  installed. 

Manhattan — The  White  Caps  mine  is 
said  to  be  shipping  about  $30,000  in 
gold  bullion  per  month.  Mine  condi- 
tions are  good. 

The  Manhattan  Consolidated  mill, 
with  a  daily  capacity  of  fifty  tons,  may 
be  completed  within  ninety  days.  The 
company  claims  to  have  one  million  dol- 
lars' worth  of  ore  blocked  out,  the  aver- 
age grade  not  being  stated.  Leasers 
are  active  in  many  parts  of  the  district, 
with  fair  results. 

Goldfield — No  new  discoveries  of  im- 
portance have  been  reported  from  this 
district.  Lease  operations  are  normal, 
with  fifty  men  working  lease  blocks  in 
the  ground  of  the  Goldfield  Consoli- 
dated, 

Round  Mountain — The  Round  Moun- 
tain Mining  Co.  several  months  ago  un- 
covered a  .in  during  placer  hydraulic 
operations,  but  was  unable  to  do  any 
work  on  il  until  recently.  The  vein 
has  now  been  uncovered  for  200  ft. 
e  strike  and  shows  a  width  of 
ft,  of  ledge  matter,  containing 
some  gold.  A  shaft  37  ft.  deep  is  said 
to  show  8  ft.  of  $25  ore.  with  no  hang- 
ing wall  in  sight. 

Goldfield  Recent  developments  in 
the  Silver  Pick  lease  are  said  to  be  en- 
couraging. Shipments  are  to  be  re- 
sumed. The  ore  is  being  followed  to 
the  north  on  the  intermediate  level,  and 
a  winze  from  this  level  has  been  in  good 
ore  for  15  ft.  The  foot-wall  crosscut 
shows  no  chanjfe. 
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IDAHO 
Cyanide  Gold  Mining  Co.  Is  Completing 

Mill— Morning  Orebody  Is  Expected 
To  Be  Good  at  2,450  Ft. 

Port  Hill — The  International  Molyb- 
denum Co.,  recently  organized,  has 
started  work  on  its  property.  Strong 
showings  of  molybdenum  ore  are  ex- 
posed on  the  surface.  The  vein  will  be 
explored  by  a  crosscut  tunnel  which 
will  cut  the  vein  at  a  depth  of  800  ft. 

Mackay — On  Oct.  1  leases  on  the 
Idaho  Metals  Co.  were  renewed  ana 
new  leases  were  let.  The  leasing  system 
started  last  year  has  resulted  satisfac- 
torily. Receipts  from  ores  shipped 
during  the  year  ended  Sept.  30  aggre- 
gated $134,371,  and  net  profits  to  the 
company  totaled  $74,819. 

Mullan — At  the  Morning  mine,  owned 
by  the  Federal  Mining  &  Smelting  Co., 
a  contract  to  sink  the  main  shaft  200 
ft.,  or  to  the  2,450  level,  is  finished, 
and  preparation  is  being  made  to  cross- 
cut to  the  vein,  which  should  be  reached 
in  about  80  ft.  Another  contract  will 
be  let  to  sink  200  ft.  further,  making 
the  total  depth  below  the  apex  of  the 
vein  about  4,000  ft.  The  continuance 
of  the  great  Morning  orebody  at  depth 
is  exploding  a  geologic  theory  advanced 
within  the  past  year  that  it  would  not 
persist  at  depth. 

Mullan  men  have  secured  control  of 
the  Broken  Hill  property,  situated  in 
Sanders  County,  Mont.,  near  the  Idaho 
line.  The  limited  development  has  dis- 
closed a  remarkable  showing  of  lead- 
silver  ore,  and  also  a  parallel  vein 
containing  high-grade  zinc  ore.  The 
first  vein  has  been  exposed  for  2,000 
ft.  on  the  surface  and  is  said  to  average 
6  oz.  silver  and  8  per  cent  lead.  A  con- 
tract has  been  let  for  driving  a  tunnel 
that  will  cut  the  vein  150  ft.  deep. 
D.   E.  Keys,  is   manager. 

Eight  carloads  of  lead-silver  concen- 
trates have  been  produced  by  the  Success 
Mining  Co.  since  milling  was  resumed 
a  few  months  ago.  Three  have  been 
settled  for  by  a  smelter,  three  are  in 
transit,  and  two  are  in  the  bins.  The 
net  returns  on  the  first  three  carloads 
was   $11,042. 

The  Cedar  Creek  Mining  Co.,  in  the 
Summit  district,  has  connected  the  No. 
2  and  No.  3  levels.  A  drift  will  be 
extended  on  ore  and  a  shaft  sunk  on 
the  Xo.  3  level.  A  sawmill  has  been 
installed  to  produce  lumber  for  a  bunk 
house  that  will  shelter  twenty-five  men. 

The  two-compartment  incline  shaft 
being  sunk  by  the  Iron  Blossom  Mining 
Co.  has  reached  300  ft.,  where  lateral 
exploration  of  the  vein  will  be  started. 
The  shaft  was  sunk  85  ft.  in  September 
and  95  ft.  in  August  at  a  cost  of  $20 
a  foot. 

Adair — Alexander  Leggat  has  been 
appointed  manager  and  superintendent 
of  the  Richmond  Mining,  Milling  & 
Reduction  Co.  Though  he  has  announced 
no  definite  policy,  it  is  believed  that  he 
will  commence  immediately  to  unwater 
the  shaft  and  advance  the  crosscut  on 
the  500  level,  which  should  reach  the 
vein  in  80  to  100  ft. 


UTAH 

Branch    Line   to   Iron-ore   Deposits 

Authorized — Chief  Con.  Gets 

Eureka  Hill 

Salt  Lake  City — A  certificate  of  con- 
venience and  necessity  has  been  granted 
the  Los  Angeles  &  Salt  Lake  railroad 
by  the  Interstate  Commerce  Commis- 
sion, authorizing  it  to  build  a  32-mile 
branch  line  from  Lund,  on  its  main 
line, "  to  Cedar  City,  in  Iron  County, 
Utah.  The  road  will  make  possible 
the  building  up  of  a  large  territory 
which  has  been  held  back  through  lack 
of  transportation  facilities.  With  the 
exception  of  the  main  line  of  the  Los 
Angeles,  there  is  no  railroad  within 
70  miles  of  the  proposed  branch.  The 
iron  deposits  in  the  neighborhood  of 
Iron  Springs  on  the  proposed  line,  22 
miles  from  Lund,  are  extensive.  A 
new  steel  corporation  proposes  to  build 
blast  furnaces  in  Utah,  probably  along 
the  shores  of  Utah  Lake,  to  exploit 
the  iron  deposits  of  southern  Utah,  and 
for  the  success  of  this  project  con- 
venient access  to  the  iron  deposits  is 
necessary.  The  estimated  cost  of  the 
new  line,  exclusive  of  equipment,  is 
$798,301. 

The  Bingham-Galena  Mining  Co. — 
made  notorious  through  its  dealings 
wTith  George  Graham  Rice  and  now 
operating  in  Park  City — has  through 
amendment  to  its  articles  of  incorpora- 
tion changed  its  incorporated  name  to 
the  Park-Bingham  Mining  Co.,  and  has 
reduced  its  capitalization  from  $1,000,- 
000,  divided  into  4,000,000  shares  of  a 
par  value  of  25c,  to  $200,000  divided 
into  1,000,000  shares  of  a  par  value  of 
10c. 

Articles  of  incorporation  of  the  Utah 
Sulphur  &  Refining  Co.  have  been  filed. 
Capitalization  of  $1,000,000.  The  incor- 
porators are  R.  J.  Kitteridge,  C.  E. 
Atwood,  J.  C.  Hanson,  Charles  Daniels, 
N.  M.  Percy,  Jacob  Karlen  Jr.,  and 
M.  P.  Morrissey. 

Park  City — Shipments  for  the  week 
ended  Oct.  21  amounted  to  3,717  tons, 
compared  with  4,880  the  week  preced- 
ing. Shippers  were:  Ontario,  1,289 
tons;  Park-Utah,  1,204;  Silver  King 
Coalition,  854;  Judge  &  Park  City  M. 
&  S.,  569  tons. 

Bingham — Shipments,  not  including 
ores  from  the  Utah  Copper  and  Utah 
Consolidated,  amounted  to  88  cars  last 
week,  as  compared  with  83  cars  the 
week  preceding.  Shippers  were:  United 
States,  48  cars;  Utah  Apex,  26;  Bing- 
ham Mines,  7;  Montana  Bingham,  7. 

Eureka  —  Tintic  shipments  for  the 
week  ended  Oct.  21  amount  to  139  cars. 
The  Chief  Consolidated,  in  addition  to 
its  ore  shipments,  sent  13  cars  of  lime- 
stone to  the  market.  Shippers  were: 
Chief  Consolidated,  57  cars;  Tintic 
Standard,  32;  Dragon,  12;  Eagle  & 
Blue  Bell,  9;  Colorado,  8;  Victoria,  7; 
Iron  Blossom,  5;  Swansea,  3;  Mam- 
moth, 2;  Centennial-Eureka,  1;  Sun- 
beam, 1;  Bullion  Beck,  1;  American 
Star,  1.  At  the  Grand  Central,  a  face 
of  good  ore  has  been  opened  in  a  fis- 
sure   which   is    being    followed    toward 
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the  adjoining  Plutus.  The  find  is  of 
especial  interest,  as  it  is  of  importance 
to  both  properties.  The  Plutus,  like 
the  Grand  Central,  is  controlled  by  the 
Chief  Consolidated  interests.  The  Chief 
has  recently  gained  control  of  the 
Gemini,  Ridge  &  Vally,  and  Eureka 
mines,  and  now  comes  the  news  that 
control  of  the  Eureka  Hill  also  has 
been  acquired.  This  places  a  large 
acreage  in  the  center  of  the  district 
under  one  management.  The  Eureka 
Hill,  whose  period  of  greatest  activity 
was  from  1877  to  1899,  is  accredited 
with  a  production  of  from  $10,000,000 
to  $15,000,000.  The  mine  has  been 
opened  to  a  depth  of  1,520  ft.,  and  there 
are  about  11  miles  of  workings.  The 
shaft  machinery  will  be  overhauled, 
repairs  made  and  operations  will  be 
carried  under  the  leasing  system  that 
is  in  operation  throughout  the  Chief 
properties.  Cecil  Fitch  has  been  named 
as  manager. 

The  American  Star,  a  recent  acquisi- 
tion of  the  Bingham  Mines  Co.  lying 
near  the  Eagle  &  Blue  Bell  and  the 
Victoria,  has  followed  its  new  ore  for 
110  ft.  in  a  horizontal  direction  and 
for  about  90  ft.  vertically. 

The  Iron  Blossom  is  producing  some 
exceptionally  high-grade  ore. 

The  Colorado  is  also  shipping  good 
ore. 

The  Dragon  Consolidated  is  shipping 
about  100  tons  of  fluxing  iron  ore  daily, 
and  lessees  at  the  property  are  market- 
ing some  gold-silver  ore  also. 

NEW  MEXICO 
Xew  Find  in  Bonney  Mine 

Lordsburg — The  Anita  Copper  Co. 
shipped  a  car  of  siliceous  lead-silver 
ore  to  the  El  Paso  smelter  on  Oct.  24. 
Drifting  on  the  big  vein  is  being  pushed 
both  east  and  west. 

Since  Aug.  15  J.  L.  Wells  has  shipped 
thirteen  cars  of  ore  from  the  dumps 
of  the  old  Viola  mine.  This  ore  aver- 
aged 10  oz.  silver.  The  work  of  un- 
watering  the  mine  has  started,  a  6-in. 
pump  having  been  installed  in  the  main 
shaft,  which  is  350  ft.  deep. 

A  16-ft.  crosscut  on  the  275  level 
from  No.  1  shaft  of  the  Bonney  mine 
cut  the  red  oxide  vein  opened  on  the 
200  level  by  Shollie  &  Reynolds,  lessees. 
This  vein  is  4  ft.  wide  where  cut  and 
parallels  the  main  sulphide  vein  on  the 
south  side.  Samples  run  $35  in  gold 
and  silver,  and  the  average  is  said  to  be 
8  per  cent  copper. 

Steins — Ore  shipments  for  the  month 
of  December  amounted  to  240  tons  of 
siliceous  silver  ores  from  the  Volcano 
mine  to  the  El  Paso  smelter. 

Silver  City. — The  Grant  County  Min- 
ing Co.,  capitalized  for  $50,000,  is  work- 
ing the  Houston-Thomas  mine,  at  Pinos 
Altus,  under  lease.  Production  is  re- 
ported to  be  125  tons  of  ore  daily. 
This  is  hauled  to  Silver  City  for  ship- 
ment to  the  El  Paso  smelter.  George 
P.  Goodier,  Jr.,  F.  J.  Chamberlain,  and 
Claude  H.  Thomas,  all  of  Denver,  are 
interested,  with  D.  B.  Goodier  as  local 
representative. 
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ALABAMA 

Birmingham  Iron  Furnaces  Accumulate 
Stocks  of  Pig 

By  George  Huntington  Clark 

Birmingham — Iron  production  in  Ala- 
bama during  the  first  half  of  October 
remained  at  substantially  the  same  rate 
as  during  the  preceding  month,  the  two 
furnaces  blown  out  for  necessary  re- 
pairs being  replaced  by  the  firing  of 
two  new  stacks,  making  a  present  total 
of  twenty-two,  of  which  number  seven 
are  running  on  basic,  fourteen  on  foun- 
dry iron,  and  one  on  special. 

Owing  to  acute  car  shortage,  of  the 
203,664  tons  of  pig  iron  produced  in 
September,  39,807  tons  was  added  to 
yard  stock,  which  on  Oct.  1  had 
amounted  to  a  total  for  the  state  of 
111,816   tons. 

One  specific  cause  of  this  car  short- 
age is  the  fact  that  there  are  thirty-two 
more  coal  mines  in  operation  this  year 
than  last,  or  a  total  for  1922  of  310  ac- 
tive operating  coal  mines,  as  against  278 
in  L921.  The  estimated  output  of  this 
Alabama  group  of  coal  mines  for  the 
first  nine  months  of  the  present  year  is 
11,125,000  tons. 

A  study  of  the  non-metallic  resources 
of  Alabama  and  the  South  is  engaging 
the  attention  of  the  corps  of  the  Birm- 
ingham-Tuscaloosa experiment  station 
of  the  Bureau  of  Mines.  Alabama  and 
many  of  the  surrounding  states  arc 
rich  in  such  minerals  as  barytes, 
bauxite,  cement  materials,  clays,  dolo- 
mite, fuller's  earth,  g'ass  sands,  graph- 
ite, lime,  mica,  mineral  pigments  and 
fillers,  phosphate  rock,  silica,  stone, 
talc  and  soapstone.  Unfortunately  the 
production  of  the  non-met- 
minerals  has  been  largely  in  the  hands 
of  small  producers,  who  either  through 
lack  of  capital  or  of  experience  hesitate 
and  their  operation-  to  increase 
output  and  improve  the  charai 
their  produi 

MICHIG  \N 

.Shmeek  Stamps  Richest  "Rock"  in  His- 
tory— Winona   to    I  imaler    Shaft 

Houghton  —  Ahmeek     continues     to 
stamp  rich  "rock,"  averaging  30  lb.  to 
.  the  highest  yield  in  the  history 
of  the   mine.      Most  of  the   rod 
ing  from   N'o.   _'  shaft,  thi 

ings  of  which  are  in  highly  mineralized 

ground.       This     is     the    deepest     of    the 
Ahmeek  .-hafts,  and  is  the  one  in  which 
the    greatest  amount   of   opening    work 
me   in   the   last    tt 

of  the   rich    t 
in   Ahmeek   at  depth   is   i .  . 

tinctly  favorable  to  the  future  of  this 

prop. 

Mohawk   now  is  operating  only  two 
I  and  6.     Loai  of  men  din- 
ing th  •     ttei  part  of  the  lummei  necei 
of  No    i     haft  a  few 
ago,    ;'nd     No.    o    has    now    been 
Thi-   will  make  for  gn  I 

.    ind  6|  but   I" 
ily  will   not   reach    1.000,000  lb.  a 
month     again     untd     labor     condition* 
Refined    output    at 
"in  it,. 


Seneca  is  rushing  work  on  railroad  ore  at  the  mines  was  sent  up  from 
construction  to  connect  its  shafts  with  underground  during  that  year.  There 
the  Mineral  Range  railroad,  which  will  is  stocking  space  at  all  of  the  prop- 
serve  the  mine  when  regular  produc-  erties,  and  it  is  believed  that  all  mines 
tion  is  started  at  the  stamp  mill  at  now  working,  with  the  exception  of  the 
Point  Mills.  Connection  with  that  plant  open  pits,  will  be  worked  during  the 
will  cut  Seneca's  haul  to  15  miles,  as  winter  months.  The  Interstate  Corn- 
compared  with  40  at  present,  to  the  merce  Commission  has  ordered  a  reduc- 
Baltic  mill,  to  which  shipments  are  made  tion  in  iron-ore  rates  from  Ishpeming 
from  time  to  time.  Owing  to  the  long  and  Negaunee  to  Marquette  of  4c.  per 
haul  at  present,  Seneca  rock  selection  is  ton,  the  new  rate  being  64c,  as  against 
keener  than  it  will  be  to  its  own  mill.  68c.      The    new    rate    also    applies    to 

At    the    Winona,    where    exploratory  Menominee    range    mines    shipping    to 

work  is  to  be  resumed,  the  skip   is   in  Escanaba.     Gogebic   range   ore   is   now 

operation  at  No.   2  King   Philip  shaft,  being  carried  to  Ashland,  Wis.,  for  82c, 

and  an  examination  of  the  underground  compared  with  91c.     No  reduction  was 

workings     will     determine     whether     a  granted  the  Minnesota  mines. 

pump    or   bailer   will    be    used    for    un-  inmlv  mt.mt   nioTDicT 

watering.     The   vein   at  the   12th   level 

and  below  is  considered  promising,  and         Shipments  of  Concentrate  Increase 

it  is  likely  the  first  work  will  be  done         Mianij_Better    car    service    supplied 

e'  ,   .  by    the    railroads    has    stimulated    ore 

Electrical   equipment  has  arrived  for  buyin&  zinc  se]Iing  fm  $4Q  Qn  an  ayer 

the   reclamation   plant  under   construe-  age  and  lea[,  remaining  at  $85      Pre. 

tion  for  Calumet  &  Hecla,  at  the  Tama-  mjum   zinc    jn    gome   cages   hrought    as 

rack  conglomerate  sands    and  it  is  pos-  much  ag  $42    but  some  of  the  ^         r 

sible  it  will  be   installed  before  spring.  gradeg  went  ag  ,QW  ag  $36      Thfi  out,ook 

Completion   of  the   entire   project,  how-  in  g.eneral  ;«.  hrieht      The  report  for  the 

ever,  is  not  looked  for  until  1924.  thh.d  week  hl  October  follows: 

Marquette  Range  Oklahoma  Minks  Zinc. 

Min.-  Pounds 

Cleveland-Cliffs    Company    Will    Treat  Auburn     87.020 

Timbers-Freight  Rates  Decreased  £«;;<;    —gj-  ■■  ■  i&JJJ 

By  W.  H.  Newett  Brewster"^.".::: 

Negaunee — A  plant  for  the  treatment  coalgati  '.'.'.'.'.'.'.'.'.'.'.'...'.         78!l30 

of  mine  timbers  with  a  4i  per  cent  solu-  <vnmi.>my    in  tSHzO 

tion  of  zinc  chloride   is   being  installed  Dorothy   Bill  ' '. ......... '. ..... '.        108410 

a'    the    Athens    mine   of   the   Cleveland-  g0"""10 

Cliffs  Iron  Co.     The  equipment  consists  , '■''] ,, ',",  _,,,„'  ';         "    [     '_  [  \]  \  ]  \        1061830 

vo    large    steel    tanks,   with    steam  Gpldenrod 

pipes  fitted  in  the  bottom  to  heat  the  ■  irli-tr'r.r'i"     ... 

solution.     The  timber  will  be  permitted  Hurt    

1  Hnttic:  l-i' 

to   remain    in   the   solution    for   twenty-  Kellej    .v   Grant 

four   hours,   with    the   steam   turned    on  !<,'".pi', \","i'-,-,i> 

the  first  ten  hours  of  this  period.  )  ,]?]'.  Kid  tio 

Only  main  level  timbers   will  be  treated  Montreal 

at    present.      The    Worden-Allcn    Co.,   of      \,  204J90 

Milwaukee,  has  steel  on  the  ground  for  oko 

the  two  new  permanent  stocking  trestles     pichei  l,016!310 

I    at    the   Athens.     The   con-      Pjokei 
,  ,    .  -  ,  ,  i.i        Ptoni  ei  

crete  foundation.--  are  almost  completed,     p  vt.im 

with    the    reinforcing    bars     in    posit]  *    Harvej 

-i-u      ,         .i  iii-       i  It.  .  SI     Lou  224.620 

Lhe  trestles   wrl   be  similar  to  those  at      o,, 

the    Negaunee   mine,   although   a    trifle  Smith  i>  

1  11  u  '     '    '' 

r,      and      u  ill      ha\  e 
capacity  of  280,000  toi      i  I  iron  ore.  White 

\  ,,     '         L         u  i  if  ,i         Woodi  hin  ' 

All    ore    has    been    shipped    from     the      Wolverli 

turface    of    the     Rolling     Mill     mine    of     West     V 

Clement    K.    Quinn    A    Co.,   and    all    tl  "  ' " 

hoi  i  id    I     bein  |     ent    to   the    j  Jl.Jio 

I        certain  that  the  mine  will 

be  worked  without  interruption  through-     ,.,,.,,„,,, 
out     the     winter    months.      The     \l;n   . 

and  Negaunee  mines  hav n 

|i    ore  thai  will  have  to  be  cai      i  ■ 

t'u'kV  ".  •     H 

Ishpeming — The    movement    of    iron     |\1, 

the  Marquette  Range  was  quite     Youthen 
brisk  during  October,  and   mosl   of  th  ■    "■'■'■•■ 

-till    at   work    loading    from      Totnl 

ibli 
.    however,   only   a    very    ft  II    the  year  to  date  follow 

of  the         es   havl  up   'hen     Zii  ,000   Ib.j   value  19,977,174; 

■tockpili  Some     moved     only     a     few      lead,     149,049,730    lb.;    value    $6,500,460. 

from    the    surface    piles.      PoT    the     week    lead    shipments    totaled 
The  ore  movement    to  date   is  far  ahead      ::  188,480    lb.    ill    Oklahoma    and 
i.    when    very    little    was    -ent    for       in    K     I  lhe   respective   valu 

.     and     much     of    the      $131,480   and   | 
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Daily  Prices  of  Metals 


Copper,  N.  Y.,  . 
net  refinery*     1 
Electrolytio      | 

Tin 

Lead 

Zino 

Oct. 

99  Per  Cent 

Straits 

N.  Y.         J         St.  L. 

St.  L. 

26 

13.50@13.625| 

35.25 

36.00 

6.50@6.60  )6.425@6.45 

7.00@7.10 

27 

13.SO@13.625l 

36  00 

36  75 

6.5C@6.75   ,6.425@6.45 

7.00@7.10 

28 

13.50@13.625 

36.00 

36  75 

6.5C@6.75    6.425@6.45 

7.05@7.10 

30 

13.50@13.625 

36  625 

37  375 

6.50@6.75    6.425@6.45 

7.10 

31 

13.50@!3.625l 

36.25 

37  00 

6.50@6.75           6.45 

7.10 

Nov.  1 

13.50@13.625! 

35.50 

36.25 

6.75                 6.45 

7.10 

•These  prices  correspond  to  the  following  quotations  for  copper  delivered :  Oct.  26th 
to  Nov.  1  inc.,   13.75®  13. S75c. 

The  above  quotations  are  our  appraisal  of  the  average  of  the  major  markets  based 
generally  on  sales  as  made  and  reported  by  producers  and  agencies,  and  represent  to 
the  best  of  our  judgment  the  prevailing  values  of  the  metals  for  deliveries  constituting 
the  major  markets,  reduced  to  the  basis  of  New  York  cash,  except  where  St.  Louis 
is  the  normal  basing  point,  or  as  otherwise  noted.  All  prices  are  in  cents  per  pound. 
Copper  is  commonly  sold  "delivered,"  which  means  that  the  seller  pays  the  freight  from 
the  refinery  to  the  buyer's  destination. 

Quotations  for  copper  are  for  ordinary  forms  of  wire  bars,  ingot  bars  and  cakes. 
For  ingots  an  extra  of  0.05c.  per  lb.  is  charged  and  there  are  other  extras  for  other 
shapes.     Cathodes  are  sold  at  a  discount  of  0.125c.  per  lb. 

Quotations  for  zinc  are  for  ordinary  Prime  Western  brands.  Tin  is  quoted  on  the 
basis  of  spot  American  tin,  99  per  cent  grade,  and  spot  Straits  tin.  Quotations  for  lead 
reflect  prices  obtained  for  common  lead,  and  do  not  include  grades  on  which  a  premium 
is  asked. 

The  quotations  are  arrived  at  by  a  committee  consisting:  of  the  market  editors  of 
Engineering  and  Mining  Journal-Press  and  a  special  representative  of  the  Federal  bureaus 
in  Washington  which  are  interested  in  the  mining  industries. 

London 


Copper 

O  L 

Standard 
Spot       "    3  M  " 

62f          63| 

Elect o- 
lytic 

Spot 

3M 

26 

70} 

177| 

1781 

27 

62  § 

63f 

70 1 

180} 

181} 

30 

63} 

63! 

70* 

184$ 

185 

31 

63 

63! 

70* 

ls-l 

184* 

Nov.  1 

62} 

63f 

70} 

1801 

180| 

Lead 

Zinc 

Spot 

3M 

Spot 

27 

25} 

37} 

26} 

25 

37 

26} 

25 

37 

261 

25| 

371 

26 

24| 

37* 

above  table  gives  the  closing  quotations  on   the  London  Metal  Exchange, 
pounds  sterling  per  ton  of  2.240  lb. 


Silver  and  Sterling  Exchange 


Exchange  I  New  York  New  York 
"Checks"      Domestic       l-oreign   ) 
Origin     I      Origin     I 


4. 43J 
4.45} 

4.45| 


99}     |       67} 
99}  67} 

99}     I       67} 


34A 

34} 

34} 


Sterling 
j  Exchange 
"Checks" 


30  4.45} 

31  |     4.45} 
Nov.l      4.45| 


New  York 

Domestic 
Origin 


New  York 
Foreign 
Origin 


99} 
99} 
99} 


67} 

67 

67 


34;rV 
33M 
33H 


New  York  quotations  are  as  reported  by  Handy  &  Harman  and  are  in  cents  per 
troy  ounce  of  bar  silver,  999  fine.  London  quotations  are  in  pence  per  troy  ounce  of 
sterling  silver,  925  fine.  Sterling  quotations  represent  the  demand  market  in  the  fore- 
noon.    Cables  command  one-quarter  of  a  cent  premium. 


Metal  Markets 

New  York,  Nov.  1,  1922 

The  week  has  been  fairly  quiet  as 
regards  volume  of  sales,  though  prices 
have  generally  held  firm. 

Copper 

There  is  more  difference  of  opinion  as 
to  the  price  of  copper  this  week  than  of 
any  of  the  other  metals.  Several  pro- 
ducers are  holding  to  the  131c.  delivered 
level,  and  have  sold  several  thousand 
tons  at  that  price,  even  where  the 
freight  rate  is  slightly  less  than  normal 
in  some  instances.  The  131c  business 
has  been  greater  than  last  week,  and 
one  producer  reports  that  the  13.75c- 
copper  seems  to  have  been  pretty  well 


cleaned  up.  On  the  other  hand,  several 
producers  report  sales  at  13.75c. 
throughout  the  week  and  one  said  it  was 
difficult  to  book  business  even  at  that 
level.  The  larger  consumers  around 
New  York  also  report  no  difficulty  in 
getting  copper  at  the  lower  price.  Most 
of  the  metal  sold  has  been  for  Novem- 
ber-December-January delivery,  though 
there  is  no  quotable  difference  in  the 
price  of  copper  for  November  shipment 
from  that  for  shipment  in  the  first 
quarter  of  the  new  year.  Consumption 
continues  excellent,  but  there  are  indi- 
cations that  consumers  are  fairly  well 
supplied  with  copper  for  the  remainder 
of  the  year,  and  that  the  demand  from 
now  on  will  be  largely  confined  to  first- 
quarter  shipment  or  delivery.     The  de- 


Average  Metal  Prices  for  October 

Copper: 

New  York  Electrolytic 13.632 

London  Standard    62.773 

London  Electrolytic 70.693 

Lead: 

New  York    6.530 

St.   Louis    6.338 

London    25.551 

Silver: 

New    York,    foreign 68.015 

New  York,  domestic 99.250 

London    . ., 34-498 

Sterling  Exchange 443.583 

Zinc: 

St.   Louis    6.840 

London    34.528 

Tin: 

99  per  cent 33.935 

Straits 34.600 

London    170.563 

Antimony    6.905 

Quicksilver 72.560 

Platinum     109.440 

sire  is  general,  of  course,  to  make  year- 
end  inventories  as  small  as  possible. 

Export  business  has  been  about  on 
the  scale  of  last  week  at  prices  at  or 
slightly  below  14c,  c.i.f.  A  feature  of 
the  export  market  has  been  the  ratifica- 
tion of  agreements  between  the  Nichols 
Copper  Co.  and  certain  foreign  interests 
whereby  the  Nichols  company  will  ac- 
tively compete  for  business  in  the  for- 
eign market.  This  competition  with 
the  Copper  Export  Association  and 
other  selling  interests  has  already  been 
evident. 

Lead 

The  official  contract  price  of  the 
American  Smelting  &  Refining  Co.  was- 
advanced  today,  Nov.  1,  from  6.50  to 
6.75c,  New  York. 

The  market  has  been  quiet  and 
largely  confined  to  sales  on  the  St. 
Louis  basis.  Although  demand  in  the 
East  has  not  been  great,  producers  are 
not  yet  supplied  with  sufficient  metal  to 
take  care  of  all  inquiries,  and  consider- 
able premiums  have  therefore  been 
realized  on  lead  for  November  or  early 
December  delivery.  As  some  producers 
will  open  their  books  for  December  de- 
liveries this  week,  supplies  may  be 
somewhat  freer.  The  New  York  price 
for  actual  business,  aside  from  A.  S. 
&  R.  sales,  varied  from  6.60  to  6.75c, 
until  today,  though  some  prices  higher 
than  this  were  heard.  Most  of  the  St. 
Louis  orders  were  booked  on  either  a 
6.425  or  6.45c  basis,  though  occasional 
carloads  have  been  sold  up  to  6.50c. 

Zinc 

The  market  has  advanced  and  is  now 
strong  at  7.10c,  East  St.  Louis,  for 
prompt  shipment.  Forward  metal  is 
cheaper,  and  can  be  obtained  for  7c- 
with    delivery    in    the    first    quarter    of 
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next  year.  A  feature  of  last  week's 
business  was  the  sale  of  zinc  to  Europe, 
where  the  shortage  of  metal  is  as  acute 
as  in  this  country.  Several  thousand 
tons  were  sold  for  export.  The  move- 
ment abroad  is  a  natural  one,  in  view 
of  the  universal  difficulty  in  increasing 
production,  and  should  help  to  prevent 
a  runaway  market  in  Europe.  Produc- 
tion is  not  expected  to  increase  in  the 
United  States  before  next  year,  while 
consumption,  both  here  and  in  the 
foreign  market,  is  expected  to  continue 
at  near  its  present  rate.  High-grade 
zinc  is  being  sold  at  8c.  per  lb.,  with 
30c.  per  100  lb.  freight  allowed.  Busi- 
ness in  this  class  of  metal  ha 
excellent. 

Tin 

The  marked  advance  in  the  London 
market,  which  is  reported  to  be  engi- 
neered by  the  Ricard  interests,  con- 
tinued most  of  the  week,  though  the 
price  fell  back  today.  At  the  advanced 
prices,  demand  from  consumers  here  is 
practically  non-existent,  and  they  are 
expecting  materially  lower  prices  again 
before  they  will  be  obliged  to  buy.  The 
consensus  of  opinion  in  the  trade  seems 
to  be  that  some  recession  is  not  unlikely, 
but  that  prices  will  not  return  to  the 
level  at  which  they  were  before  the 
speculative  movement  began.  Some 
electrolytic  tin  is  being  sold,  at  the  same 
prices  as  asked  for  Straits.  Tin  for 
forward  delivery  has  sold  for  the  same 
price  as   spot. 

Arrivals  of  tin,  in  long  tons:  Oct. 
25th,  China,  325;  Liverpool,  25; 
Straits,  50;  27th,  China,  25;  Straits, 
400;  London,  85;  30th,  Liverpool,  100; 
Straits,  700;  31st,  London,  2.">.  Total 
for  October,  5,603.  Stocks  and  landing, 
2,850. 

Gold 
Gold  in  London:     Oct.  26th,  92s.  10d.; 
27th,  92s,  8d.j  30th,  92s.  5d.;  31st,  92s. 
8d.;  N'ov.  1st,  92s.  5d. 

Foreign  Exchange 
On  Tuesday,  Oct.  31,  francs  were 
7.06c;  lire,  4.15c;  marks,  0.02 
Canadian  dollars,  ,'',  per  cent  premium. 
Several  million  dollars  in  gold  has 
■nt  to  Montreal,  the  premium  on 
Canadian  money  having  reached  the 
gold-shipment  point. 

Silver 
The      market      continues     quiet      but 
steady,  with   only    moderate 

Silver  for    Sa 

bag  at  approximately  the  game  as  that 
v  York  deli 
Hexican     Dollar*    1 1  t,     26th,     .".l ', ; 
27th,  511;   28th,  51 J j   30th,  :.i 

Other  Metals 

r    large   n  Imlesnle   lots,    f.o.b. 
Oth  tl 

Aluminum     General    market     for     99 
'i">  21c.   per  11' 

Vntimnny  —  Chinese     and     Japanese 
brands, 

7}c.      Cookson's    "('"    gi  ■ 
Chinese  needle  antimony,  lump,   nonv 

'  ial,  4.50r.   per  lb.     Standard   powdered 


needle  antimony  (200  mesh),  nominal 
at  51c  per  lb.  White  antimony  oxide, 
Chinese,  guaranteed  99  per  cent  Sb203, 
6.75@7c 

ISismuth— $2.45  per  lb. 

Cadmium — $1.15  per  lb. 

Cobalt— Metal,  $3@$3.25  per  lb.; 
black  oxide,  $2  per  lb.  in  bbls. 

Iridium— $240@$275  per  oz. 

Magnesium — Sticks,  11  in.,  99.9  per 
cent,  $1.25  per  lb. 

'Molybdenum  Metal — In  rod  or  wire 
form,  99.9  per  cent  pure,  $32@$40  per 
lb.,  according  to  gage.  Powder,  95  per 
cent,  $2.50@$3.50  per  lb. 

Monel  Metal  — Shot,  32c;  blocks, 
32c.  per  lb.,  f.o.b.   Bayonne,  N.  J. 

Nickel — Standard  market,  ingot  and 
shot,  36c;  electrolytic,  39c  Outside 
market  quiet  at  32@34c  per  lb. 

Osmium — $60@$70  per  oz.,  Los  An- 
geles.    Strong. 

Palladium — $52@$55  per  oz. 

I'latinum — $108   per   oz. 

Quicksilver— $72  per  75-lb.  flask.  San 
Francisco  wires  $70.80. 

'Rhodium — $100@$115    per    troy    oz. 

'Selenium — Black  powdered,  amor- 
phous, 99.5  per  cent  pure,  $1.90  per  lb. 

Tellurium— $2.50  per  lb. 

'Thallium  Metal — Ingot,  99  per  cent 
pure,  $8  per  lb. 

'Tungsten  Metal— Powder,  97  to  98 
per  cent,  75c.@$1.05  per  lb.  contained 
tungsten. 

Metallic  Ores 

Chrome  Ore — Indian  chrome  ore  at 
$18  per  ton,  c.i.f.  Atlantic  ports.  Rho- 
desian  and  New  Caledonian,  $23  and 
$25  per  ton.     Market  quiet. 

Iron  Ore — Lake  Superior  ores,  per 
long  ton,  Lower  Lake  ports:  Old  Range 
bessemer,  55  per  cent  iron,  $5.95;  Me- 
sabi  bessemer,  55  per  cent  iron,  $5.70; 
Old  Range  non-bessemer,  51J  per  cent 
iron,  $5.20;  Mesabi  non-bessemer,  51 J 
per  cent  iron,  $5.05. 

Magnetite  Ore — F.o.b.  Port  Henry, 
N.  Y.:  Old  bed  21  furnace,  $5  per 
long  ton;  old  bed  concentrates,  63  per 
cent,  $5.25;  Harmony,  cobbed,  63  per 
cent,  $5.25;  new  bed  low  phosphorus, 
65  per  cent,  $7.50. 

Manganese    Ore — 29c.    per    long    ton 
unit,   seaport,   plus   duty;   equivalent    to 
about  45'.     Chemical  ore,  $70«i  - 
gross  ton. 

Molyhdenum  Ore — 50@55c  per  lb.  of 
MoS,  for  85  pei  cent  MoS  concentrates, 
plus  duty;  equivalent  to  80@85c.  per  lb. 

Tantalum    Ore — Hand-sorted    ore,  70 
ill    combined   columbite-tantalitc, 
40c   per   lb..   South   Dakota. 

'Titanium     (ires     Umenite,    52     per 

§  2c.  per  lb.  for  ore.  Ru- 
tile.  96  pi  cenl  Til  I  .  10c.  per  lb.  for 
ore,  with  concessions  on  large  lots  or 
contr.i 

ten     Ore— Chine  • 
long  ton  mil*   of  \\  ii 

I  '  I 

Philadelphia 


Uranium  Ore  (Carnotite) — Ore  con- 
taining from  2  to  1\  per  cent  UjOi, 
$3.50  per  lb.  of  contained  ILOs. 

Yanadium  Ore — No  quotation.  Re- 
cently $1  per  lb.  of  VjOs  content. 

Zircon  —  Zirconium  silicate,  f.o.b. 
Pablo,  Fla.,  4J@13c.  per  lb. 

Zinc  and  Lead  Ore  Markets 

Joplin,  Mo.,  Oct.  28.— Zinc  blende, 
per  ton,  high,  $43.10;  basis  60  per  cent 
zinc,  premium,  $44@$45;  Prime  West- 
ern, $42.50@$43.50;  fines  and  slimes, 
$40@$36;  average  settling  price,  all 
grades  of  blende,  $39.12;  calamine,  basis 
40  per  cent  zinc,  $22@$23  per  ton. 

Lead,  high.  $87.90;  basis  80  per  cent 
lead,  $87.50;  average  settling  price,  all 
grades  of  lead,  $84.06  per  ton. 

Shipments  for  the  week.  Blende, 
8,031;  calamine,  119;  lead,  2,499  tons. 
Value,  all  ores  the  week,  $522,470. 

Shipments  for  ten  months:  Blende, 
367,281;  calamine.  1,609;  lead,  74,482 
tons.  Values,  all  ores  ten  months, 
$16,976,040. 

Purchases  during  October  were  ap- 
proximately 16,000  tons  over  the  ship- 
ments. Sellers  held  out  until  late  today 
for  $45  basis,  and  that  was  quoted  on 
premium  grades,  with  Prime  Western 
grades  S42..50@$43.50.  Forty-eight 
more  cars  were  supplied  this  week  than 
last,  and  promises  are  received  of 
further  relief  of  the  shortage  of  cars 
for  ore  shipments. 

Platteville.  Wis.,  Oct.  28.— Blende, 
basis  60  per  cent  zinc,  $46.50  per  ton. 
Lead,  basis  80  per  cent  lead,  $90  per 
ton.  Shipments  for  the  week:  Blende, 
3,529;  lead  ore,  29  tons.  Shipments  for 
the  year:  Blende,  20,028;  lead,  1,849 
tons.  Shipped  during  the  week  to 
separating  plants,   1.184  tons  blende. 

Non-Metallic  Minerals 

\sbestos—  No.    1    crude,    $600@$700; 

No.  2,  $300@$375;  long  spinning  fiber, 

$200@$250;   magnesia  and   compressed 

fiber,   $175@$200;   shingle   stock, 

ock,  $27.50@$37.50; 

tock,  $15@$18;  shorts,  $7.50@ 

•■>  1  _' .    all    per    short    ton,    f.o.b.    mines, 

Quebec 

Rhodes ian  No.  1.  crude,  $450;  No  2, 
$275,   c.i.f.    New    York. 

increased    demand 

.  with  slight  betterment 

in   price,     lung   fibers    moving    better 

than   at    any    time   since   the  spring   of 

1921.      Car    shortage    felt    severely. 

Barytes     Crude,    $8<ff$8.50    per    ton. 
'lies;  $14,  f.o.b.  seaboard,  New 
York.      Ground,     off     coli 

wliil..  ■!,.     f.o.b.     plant.       Prime 

while    floated,    $22(<i  $2.">    per    ton,    St. 

Market  improved;  consumers'  stocks 
low  owing  to  railroad  strike  and 
embargo. 

Bauxite  \nierican,  crushed  and 
dried,  $fii«  $9  per  gross  ton;  pulverized 
and  dried,  ?12(ff>$14  per  gross  ton; 
calcined,  $22(o>$26  per  gross  ton,  all 
f.o.b.  shipping  points.  Foreign  bauxite 
offered  at  $5@$8  per  metric  ton,  c.i.f. 
Atlantic    ports,   di'pending   upon    grade. 
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Borax — Granulated  and  refined,  crys- 
tals or  powdered,  in  bags,  carloads,  5|c 
per  lb.;  in  bbls.,  5ic  Boric  acid,  lie. 
Chalk — English,  extra  light,  5c.  Do- 
mestic light,  4i@4£c;  heavy,  3i@33c. 
per  lb.,  all  f.o.b.  New  York. 

China  Clay  (Kaolin)— Crude,  $6@ 
$8;  washed,  $8@$9;  powdered,  $12@ 
$20;  bags  extra,  per  net  ton,  f.o.b. 
mines,  Georgia;  powdered  clay,  $14(di 
$20,  f.o.b.  Virginia  points.  Imported 
lump,  $14@$20,  f.o.b.  American  ports; 
powdered,  $40@$45,  f.o.b.,  New  York. 
1A  grade,  refined,  $13.50@$15  per  ton, 
Delaware. 

Emery  —  Turkish  and  Greek  manu- 
factured emery,  6@8c.  per  lb.  Ameri- 
can, 3&@5ic.  Inferior  grades,  3ic,  f.o.b. 
New  England   points.     Fair   demand. 

Feldspar  —  No.  1  pottery  grade, 
$6.50@$7.50  per  long  ton;  No.  2, 
$4@$5.50;  f.o.b.  North  Carolina  points. 
No.  1,  $7.50;  No.  2,  $6.50,  f.o.b.  Con- 
necticut points.  Xo.  1,  Canadian,  $20 
per   net    ton,   f.o.b.    mills. 

Market  good  in  U.  S.,  fair  in  Canada. 
Southern  grinders  unable  to  supply 
their  mills. 

Fluorspar  —  Fluxing  gravel,  85  per 
cent  CaF,  and  not  over  5  per  cent 
silica,  $21.50,  f.o.b.  mines;  not  over  6 
per  cent  silica,  $21;  80  per  cent  grade, 
not  over  5  per  cent  silica,  $20;  ground 
acid  grade,  $45  in  bulk;  ground  enamel- 
ing grade,  $35  in  bulk;  packages,  $4 
extra,  all  f.o.b.  mines,  Illinois.  Market 
fairly  active. 

Fuller's  Earth— 16  to  30  mesh,  $17 
per  ton;  30  to  60  mesh,  $20;  60  to  100 
mesh,  $19;  100  mesh  and  finer,  $10; 
f.o.b.  Florida  mines. 

Graphite — Ceylon  lump,  first  quality, 
5@5Jc.  per  lb.;  chip,  4@4|c;  dust,  3} 
@3Jc.  Mexican  crude  amorphous, 
$15@$35  plus  duty  f.o.b.  New  York. 

Gypsum — Crushed  rock,  $3  per  ton 
in  most  states.  Ground,  $3.50@$4, 
f.o.b.  shipping  points. 
Kaolin — See  China  Clay. 
Limestone — Crushed,  New  York  State 
shipping  points,  J  in.  and  larger,  $1.10 
@$1.35  per  net  ton.  Agricultural  lime- 
stone, $2.50@$3  net  ton,  f.o.b.  eastern 
shipping  points. 

Magnesite — $15  per  ton  for  crude, 
$35@$37.50  for  calcined  magnesite, 
f.o.b.  California  points.  Northwest 
American  magnesite  industry  shut  down. 
Mica — Domestic,  No.  1  quality,  l|x2 
in.,  15c.  per  lb.;  2x2  in.,  35c;  2x3  in., 
80c;  3x3  in.,  $1.20;  3x4  in.,  $1.60; 
3x5  in.,  $2;  4x6  in.,  $2.80;  6.x6  in.,  $3.60, 
all  per  lb.  f.o.b.  North  Carolina; 
thumb  trimmed;  H  in.  disks,  75c.  per  lb. 
Scrap  mica,  $22  per  ton  delivered  to 
New  Hampshire  mill;  disk,  15@50c. 
per  lb.,  Connecticut.  Market  dull 
because  of  surplus  of  small  sizes  occa- 
sioned by  heavy  demand  for  scrap. 
Miners  in  producing  scrap  get  more  or 
less  sheet  mica. 

'Monazite — Minimum  6  per  cent 
ThO,,  6@8c  per  lb. 

Phosphate  —  77  to  76  per  cent  tri- 
calcium   phosphate,   hard    rock,    $8   per 


ton,  f.o.b.  Jacksonville;  77  to  76  per 
cent  pebble  grades,  $7.50;  75  to  74  per 
cent  pebble,  $6;  70  per  cent  pebble, 
$4.50;  66  to  68  per  cent  pebble,  $4.10, 
f.o.b.  Tampa.     Market  dull. 

Pumice  Stone — Imported  lump,  3@ 
40c  per  lb.;  domestic  lump,  5c;  ground, 
5@6c,  all  f.o.b.  New  York. 

Pyrites — In  boulder  forhi,  $7  per 
long  ton,  f.o.b.  Massachusetts;  concen- 
trates, $9  per  long  ton. 

Silica — Glass  sand,  generally  $1.75@ 
$2.50  per  ton,  f.o.b.  shipping  point; 
sand-blast  material,  $2.50@$5.  Ground 
250  to  450  mesh,  $17@$50,  f.o.b.  mills. 
Glass  sand  $5@$10,  f.o.b.  Massachu- 
setts. 

Sulphur— $16@$18  per  ton  for  do- 
mestic, f.o.b.  Texas  and  Louisiana 
mines;  $18@$20  for  export,  f.a.s.  New 
York. 

Talc— 200  to  325  mesh,  $14.75  per 
ton  in  carload  lots,  f.o.b.  New  York 
points;  $7.50@$12  per  ton  depending 
upon  fineness  and  color,  f.o.b.  Georgia 
points.     Market  fair. 

Tripoli — Once  ground,  rose  and  cream 
colored,  $16@$22.50;  white,  $18@$25; 
double  ground,  r.  and  c,  $17@$25;  w., 
$19@$26;  air-float,  r.  and  c,  $25@$30: 
w.,  $27.50@$32.50;  super  air-float,  r. 
and  c,  $35@$40;  w.,  $40@$45.  All  per 
short  ton  in  200-lb.  burlap  bags  with 
paper  liners,  minimum  car,  30  tons, 
f.o.b.  Missouri  points.     Market  strong. 

Mineral  Products 

Arsenious  Oxide  (white  arsenic)  — 
firm  at  10i@llc  per  lb. 

Copper  Sulphate  —  Large  crystals, 
5.80c  per  lb.;  small,  5.70c 

Sodium  Nitrate — $2.25@$2.65  per  100 
lb.,  ex  vessel   Atlantic  ports. 

Potassium  Sulphate  —  Powder,  do- 
mestic, $1  per  unit,  basis  90  per  cent, 
f.o.b.  New  York. 

Sodium  Sulphate — $25@$27  per  ton, 
New  York. 

Ferro-Alloys 

Ferrocerium — Per  lb.,  $15@$20. 

Ferrochrome — 1  to  2  per  cent  carbon, 
28c.  per  lb.;  4  to  6  per  cent  carbon, 
12@14c  per  lb. 

Ferromanganese  —  Domestic  78@82 
per  cent,  $101  per  gross  ton.,  f.o.b., 
furnace.  Spiegeleisen,  19(3)21  per  cent, 
$39,  f.o.b.  furnace;  16@19  per  cent,  $38. 

Ferromolybdenum — $2@$2.50  per  lb. 
of  contained  molybdenum  for  50  to  55 
per  cent  grades. 

Ferrosilicon — 10  to  15  per  cent,  $38 
@$40  per  gross  ton,  f.o.b.  works ;  50  per 
cent,  $70@$75;  75  per  cent,  $115@$120. 

Ferrotitanium — -For  15  to  18  per  cent 
material,  $200@$225  per  ton,  f.o.b.  Ni- 
agara Falls,  N.  Y. 

Ferrotungsten — 85@95c  per  lb.  of 
contained  W,  f.o.b.  works.  Market  ac- 
tive.    More  interest  than  in  two  years. 

Ferro-uranium — 35  to  50  per  cent 
U,  $6  per  lb.  of  U  contained,  f.o.b. 
works. 

'Price    furnished    by    Foote    Mineral    Co., 
Philadelphia.  Pa. 


Ferrovanadium — $3.50@$4  per  lb.  of 
V  contained,  f.o.b.  works.  Market  very 
active. 

Metal  Products 

Copper  Sheets  —  New  York  base. 
21.50c  per  lb.;  wire,  15.50@15.75c  net. 

Lead  Sheets — Full  lead  sheets,  9.50c; 
cut  lead  sheets,  9.75c.  in  quantity,  mill 
lots. 

Nickel  Silver— 29.25c  per  lb.,  for  18 
per  cent  nickel  Grade  "A"  sheets. 

Yellow  Metal  —  Dimension  sheets, 
19.50c;  rods,  16.50c  per  lb. 

Zinc  Sheets— $9  per  100  lb.,  f.o.b. 
works. 

Refractories 

Bauxite  Brick — $45@$50  minimum, 
per   net    ton,   f.o.b.   shipping    point. 

Chrome  Brick— $50@$55  per  net  ton, 
f.o.b.  shipping  point. 

Chrome  Cement  —  $23  per  net  ton, 
f.o.b.  shipping  point. 

Firebrick— First  quality,  $43@$46  per 
M.,  Pennsylvania,  Ohio,  and  Kentucky 
works;    second    quality,    $39@$41. 

Magnesite  Brick  —  9-in.,  straights. 
$75@$80  per  net  ton,  f.o.b.  works. 

Magnesite  Cement — $50.50  per  net 
ton,  f.o.b.  shipping  points. 

Silica  Brick— $45@$50  per  M.,  Penn- 
sylvania; $53@$58  Indiana;  $48@$50 
Alabama. 

'Zirkite— Powdered,  $50@$60  per  ton; 
brick,  $100  per  ton. 

The  Iron  Trade 

Pittsburgh,  Oct.  31,  1922.— Production 
of  steel  ingots  continues  at  about 
36,000,000  or  37,000,000  tons  a  year. 
The  finished-steel  markets  as  a  whole 
are  dull  in  point  of  tonnage  turnover. 

It  is  significant  of  the  easier  steel 
supply  that  most  rail  mills  are  now 
rolling  considerable  tonnage  against  the 
large  rail  contracts  recently  booked,  it 
having  been  stipulated  in  the  contracts, 
which  were  secured  because  there  was 
to  be  an  advance  in  price  from  $40 
to  $43  at  the  beginning  of  October, 
that  deliveries  should  be  distributed 
from  time  of  contract  to  June  30,  1923. 
Another  indication  is  the  free  offering 
of  sheet  bars,  scarcity  of  which  recently 
put  the  price  to  $40,  though  now  they 
can  be  bought  for  $38  if  not  less. 

Premiums  on  bars,  shapes,  and  plates 
have  almost  disappeared,  though  the 
general  basis  of  2.00c.  is  well  held. 
Premiums  in  sheets  are  less  common. 
Basis  prices,  for  extended  delivery,  have 
not  yielded  in  any  finished-steel  product. 

Connellsville  Coke — After  its  sharp 
break,  the  market  has  softened  a  trifle 
farther,  with  prompt  at  $7.50  to  $8  for 
furnace  and  $10  to  $11  for  foundry. 
Idle  furnaces  are  showing  little  disposi- 
tion to  seek  coke  at  present  prices  and 
to  get  into  blast. 

Pig  Iron  —  Market  stagnant,  with 
prices  unchanged  but  largely  nominal: 
Bessemer,  $33;  basic,  $30;  foundry. 
$30,  f.o.b.  Valley  furnaces. 
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Monthly  Average  Prices  of  Metals 


January 65.950 

February 59.233 

March  56  023 

April  59.337 


June     58  510 

July 60  260 

August  61  597 

ber     66  160 

70  970 

vember      68  234 


Silver 

York 

1922 
65  450 

65  290 
64   440 

66  575 
71. 154 
71  149 
70  245 
69  417 
69  515 
68.015 


Decern!.,  r 

Year 

Ne«  ^  •  rk  quotatii 
Sterling  silver,  925  tin 


January. 
February . . . 
March 

April 
May 

August 

■ 
I 
December 


1921 

39  985 

34  ;j; 

32  479 
34  250 
34  165 
34  971 

37  481 

38  096 

40  082 

41  442 
38  750 


1922 

35  035 
33  891 

33  269 
34 .  080 

36  023 
35  900 
35  644 

34  957 

35  305 
34  498 


65  760         35  645 


Sterling 

1921 
372  650 

385  932 
389  806 
391  784 
396  580 
377  236 
362  565 
364  505 
371  725 

386  315 
396  315 
414  880 


1922 

421 

750 

435 

ill 

436 

912 

440 

/I5 

444 

mi 

444 

6  I  7 

444 

165 

446 

069 

442 

non 

443 

,M 

62  654  36  841  384  191 

troy.  999  fine.  London,  pence  i«r  ounce, 


Copper 


Electr 

1921 
12  597 
12  556 

11  976 

12  438 
12  742 
12  697 
12  170 
II  6S4 

11  948 

12  673 

IS  555 


1922 
13.465 
12  864 

12  567 
12.573 

13  III 
I!  575 
13  654 
13  723 
13  748 
13  632 


1921 
70  964 

70  925 

67  565 
69  381 
73  196 

71  852 
71  155 

68  614 
67  977 
67.327 
66  614 
66  706 


1922 
65   226 

60  250 
59  245 
58.799 

61  092 

61  988 
63  137 
6  3  784 
63  113 

62  773 


I  Electrolytic 
1922 
72   321 
66    125 


1921 
79.119 


75.925 
71  190 

71  786 

74  298 

75  682 
75  286 

72  705 

72  295 

73  476 

74  386 
74  525 


65.739 
64  028 
66   554 

69  333 

70  321 

69  932 

70  917 
70.693 


12  502  69.356  74  723 

i   radon,  i". mi  Is  Bterliog  per  long  to 


April 
Jul) 

OCU.IXT 

- 


New  "i 

per  loai 


January. . 
December 


I  '21 
4  821 
4  373 
4  084 
4  356 
'952 
4  4.H5 
4  410 
4  382 
4  600 
4  690 
4  683 
4   700 

4    ,45 
lis  quotatii 


Lead 

.rk .    - 

1922 
4  700 
4  700 

4  720 
5.115 

5  420 
5  745 
5  729 
5  824 

(    I  I  ii       4.392 
6.530       4  439 

4    356 
4    369 


4.228 

4    

4    272 


4    396 

4  421 

946 


4  784        5  281 
4  293 
4   260 

4    217 


1921 

1922 

23  387 

23  667 

20  650 

20  681 

18.911 

21  266 

20  589 

22  993 

23  399 

24  4t>2 

22   56* 

24  685 

23  399 

24  869 

23  489 

23  148 

24  Ml 

23  671 

25  551 

24  4"! 

2i  122 

4   363  22   752 

per  1  '■  p  mnda 


Tin 
1921  I '22 


31   470 

27  2i6 

31    411 

28  514 
76  755 

2',  !M 
21  278 
28   592 


28  4  26 

29  810 

3i)  707 

32    I  14 
32  073 

)3   935 


36   000 
32   142 

2K    8(16 

2"   423 
27  655 


32    100 

30  767 

in    '7  1 

31  497 
31    7*3 


I  .  ndo 

1921 
190   464      1 
166   250      I 

I 
177   411       1 

I 
156    75i|      I 


1922 
63   065 

4"'  8  •'! 
41  152 
49  840 

52    >'2 


28    576      29.916 

New  Yort  quol  in  m«.  i 

Zinc 


Year 

New  York  i 
~cr  lone  ton. 


!     411 

4  717 
4  747 
4  848 
4  421 
4  239 
4  1*6 
4    215 


4    (,91 


26     II, 


26   121 
24  211 

II    170 


' 


Antimony,   Quicksilver   and   Platinum 


January. 
I  'el  mi .[-'. 
March.  .  . 
April 

May 

June 

July 

August 

Septeu 

October 

November 

December 


1921 
5  258 
5  250 
5  282 
5  137 
5  250 
5  087 
4  735 


ber. 


5  091 

5  315 

6  580 
6.905 


Quickail 

.  —  Net 
1921 

48  440 

49  545 

46  796 

45  423 

47  000 

46  846 

44  950 

45  028 
42  660 
39  840 
39  804 


(b) 
York    - 

1522 
49  960 
48  295 
50.204 
52.280 

54  885 

55  115 
55  000 
57.593 
67  640 
72   560 


4.500  49   212 


Platill 

—  New 

1921 
73  400 
70  227 

72  463 

73  404 
73  740 
74.942 
70  440 
73  222 
75.960 
81.800 
82  60Q 
78   192 


urn    (c) 
York — . 
1922 
97.260 

89  545 
87  500 
87  503 
85  529 
87   212 

90  180 
98  370 

117  280 
109.440 


4.957  45  462 

n  cents  pi-r  lb.  ror  ordinary  brands, 
m  in  dollars  per  ounce. 


Pig  Iron.  Pittsburgh 


January   . 
February. 
March 
April 

May  

June 
July 


lugusl 

i  ictol  ler 
November 

December  . 


V,. 


1921 
33  96 
28.96 
28  16 
26  96 
26  21 
74  96 
22  84 
21  96 
21  96 
21  96 
21  96 
21  "6 

25  15 


1922 
21  55 
21  46 

21  35 

22  50 
26  36 
26  96 
26  77 
30.44 
35  27 


Ha 
1921 
31  96 
26  96 
26  46 
24  46 
23  84 
22  66 

20  76 
20.29 

21  21 
20  96 
20  96 
20  65 

23.43 


1922 

20  15 
19  71 
19  96 

21  26 
26  87 
26  96 

26  33 

27  18 
34  70 


1921 
33  88 
30  25 
27  85 
26  77 
25.56 
24  38 
22  36 

21  53 

22  82 
22  96 
22  74 


1922 
21.34 
20.88 
20  83 
22.70 
25.96 
25  96 
25  97 
30.81 
36  75 


Monthly  Crude  Copper  Production 


Alaska  shipments.. 


i 


Calumet  A:    \riz-nia 

I 

Otl"*r  Lake  Superior. 

China 

Mi 


Coi 

New  ( '.  rni  lia 

Old   i     n  inioo 

Arizona  

Is  Co. 
1  nil,  I  \  .  nh- 

\  erde  Extension 

l.p.T 

t  "I'll      '  -.'in   ited 


In... 
6,321,793 
15,100,000 
3.362.000 


l.il 
5.923.000 
4.286,740 

:.  'I  1,344 


July 
4.510.953 
13.600.000 
3.310.000 


() 

(  ) 

5.915,000 

(  > 
1.783.950 
2.787.000 
6.64  5,000 

'   I 

(   ) 

570.0011 
5.600.000 
2.646.810 


3.366.952 
14.000.000 
4,038,000 


September 

5.250.341) 
13  800,000 

3, 198  mi  i 
(r) 

• 
6,383.000       5.6(,6.7I5 


2.718.000 
7.615.000 


575.000 
3,250.934 


3.065.401 
2.636.000 

,'  i.in  in i  I 


716,000 
5.310.000 
3.556.010 


9.600, 000        10,500.000     10.300.000 


Total  United  States 

inrilp. 
I 

boater,  >. 
Imp.  >ris  of  refined  and    M 

(Irani!  ' 

Baokua  dc  Johnston 

■ 

Paaoo 

i  Ions  M  .v  B  o(  Canada 

lines 

■rv 

Mount  Morgan 

M,,||l|       1   I  .11 

■lilt 


10.934.340        11.801.156 


1.276,000 

I  ii 


1. 171.058 


■  !■'  .120 


(<-l 
1.3*4.025 


s'»4.nno 


.766.013 

!,  5110.010 


Comparative  Annual  Copper  Production 


1 

April 


Vp 


'.ilv 


I   I  I 

In2.n40.46" 

92.652  9/1 
95.856.570 

108.705.075 

111  .141.14  I 


i.2U  571 


91  046, 145 

22.nu.7t'' 
28.141  442 


1922 
I  010  292 

i, 7'!  5.760 


I    luring  this  month.        (r|  Not  available. 
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Week  Ended  Oct.  28,  1922 


COPPER 

Ahmeek Boston  60'.  58' 

Alaska-Br.  Col N.  Y.  Curb  2!  l\ 

Allouez Boston  23j  23; 

Anaconda New  York  52  50 

Arcadian  Consol Boston  2H       21 

Ariz.  Com'l Boston  8}  75 

Big  Ledge N.  Y.  Curb  *I2  *8' 

Bingham  Mines Boston  171      17$ 

Calumet  &  Arizona..      Boston  

Calumet  &  Hecla...  .      Boston  286  280 

Canada  Copper N.  Y.  Curb  *2  »2 

Centennial Boston  8}  8'. 

Cerro  de  Pasco New  York  39,'  381 

Chile  Copper New  York  25)  23; 

Chino New  York  28!  26! 

Copper  Range Boston  39  37 

Crystal  Copper Boston  Curb  2ft        l» 

Davis- Daly Boston  4i  4 

East  Butte Boston  9;  8; 

First  National Boston  Curb  *52  *50 

Franklin      Boston  I]  I' 

Gadsden  Copper.             Boston  Curb  *85  *75 

Granby  Consol New  York  30  28 

Greene- Cananea New  Y'ork  29  29 

Hancock Boston  t3  t2'. 

Howe  s,  und N.  Y.  Curb  3J  3' 

Inspiration  Consol.. .  New  York  37  J  35; 

Iron  Cap Boston  Curb  5;  5; 

Isle  Royale Boston  21  20J 

Kennecott New  York  34}  33 

Keweenaw Boston  2}  11 

Lake  Copper Boston  3}  3! 

Magma  Copper N.  Y.  Curb  

Mas  in  Valley N.  Y  Curb  15  Ij 

Mass  Consolidated...  Bostc  n  25  21 

Miami  Copper New  York  285  27; 

Michigan Boston  2\  2.; 

Mohawk Boston  59  57' 

Mother  Lode  Coa.  N.  Y.  Curb 

Nevada  Consol New  Y'ork  15}  14; 

New  Cornelia Boston  17;  16'. 

North  Butte Boston  1 0 j  9 

Ohio  Copper N.  \'.  Curb  *54  *34 

Old  Dominion Boston  20  I'* 

Osceola Boston  31  31 

Phelps  Dodge Open  Mar.  t!75  1 1  & 5 

Quincy Boston  38  35 

Ray  Consolidated.  New  York  145  131 

Rav  Hercules N.  Y.  Curb  1 1  I J 

St.  Mary's  Min.  Ld..  Boston  43  41 

Beneoa  Copper Boston  

Shannon Boston  *75  *70 

Sbattuck  Arizona....  New  York  8}  8 

South  Lake Boston  fl     t*30 

Superior  &  Boston.. .  Boston  2}  1} 

Tenn .  C.  &  C.  cfs.  .  .  New  Y'ork  9}  9 

Tuolumne Boston  *50  *50 

Dnited  Verde  Ex. .. .  Boston  Curb  28;  26 

Utah  Consol Boston  2  2 

Utah  Copper New  York  67}  63| 

Utah  Metal  &T Boston  1ft        I  ft 

Victoria Boston  I J  1 5 

Winona Boston  I  i  *90 

Wolverine Boston  9  8; 

NICKEL-COPPER 

Internat.  Nickel New  York  15}  1 4  j 

Internat.  Nickel,  pfd  New  Y'ork  f85  t75 

LEAD 

Carnegie  Lead  &  Zinc  Pittsburgh  5;  5; 

National  Lead New  York  113  107! 

National  Lead,  pfd...  New  York  114;  1141 

St.  Joseph  Lead New  York  18}  17} 

QUICKSILVER 

New  Idria Boston  *I0  *I0 

ZINC 

Am.  Z.  L.  &S New  York  18}  I6j 

Am.  Z.  L.  &  S.  pfd . .  New  York  53  53 

Butte  C.  &  Z New  Y'ork  75  7 

Butte  &  Superior..  .  .  New  York  33  31} 

Callahan  Zn-Ld New  York  8J  8 

New  Jersey  Zn N.  Y.  Curb  172  166 

Yellow  Pine Los  Angeles  *76  *75 

SILVER 

Batopdaa  Mining New  York 

Beaver  Consol Toronto  *33  *3I 

Coniagas Toronto  2.10     I   85     I 

Crown  Reserve Toronto  *27  *25 

Kerr  Lake N.  Y.  Curb  3i  35 

La  Rose Toronto  *25}  "25 

McKinley-Dar.-Sav..  Toronto  *25  *25 

Mining  Corp.  Can.. .  Toronto  I  I 

Nipissing N.  Y*.  Curb  6  5} 

Ontario  Silver New  York  7  J  7} 

Temiskarning Toronto  *35  *30 

Trethewey Toronto  *5i  *4j 


58 


Last  Dlv 


Aug. '22,  Q       $1.00 

21    

231   Mar.  '19  1.00 

50|  Nov.  '20,  Q         1 .  00 

2} 

fi  Oct.  '18,  Q         0.50 

*8     

17}  Sept.  '19.  Q  0.25 
60  Sept.  '22,  Q  0.50 
280    Aug.   22,  Q         5.00 

8)  Dec.  '18;  ISA'      1 1 66 

39  Mar.  '21,  Q        0.50 

241  

27  Sept.  '20.  Q  0.37 
37^  Mar.  '22.  Q         1.00 

4'    Mar.  '20,  Q         6.25 

8;   Dec.  '19,  A         0.50 

♦51     Feb. '19,  SA       0.15 

^ 

28  May '19,  Q  1.25 

29  Nov. '20,  Q        0.50 

2J    

3     Jan.  '21,  Q  0.05 

35",  Oct.  '20,  Q  1.00 

5;  Sep.  '20,  K  0.25 

20J  Aug.  22,  0.50 

33  Dec. '20,  Q  0.50 

34  Jan. '19,  Q         0.50 

i|  

2)  Nov.  '17,  Q  1.00 
28     Aug  '22^.  0.50 

21  

57'  July  '22.  Q  1.00 
II     June '22,  I  0  50 

145  Sept.  '20,  Q  0.25 
16;  Aug.  '22,  K         0.25 

9    Oct.  '18,  Q  0.25 

*47     

19     I  lee.  '18,  Q         1.00 

31     Aug. '22,  Q         I   00 

Oct.  '22.  Q         1.00 

35  Mar.  '20,  Q  1.00 
14     Dec.  '20,  Q          0.25 

II    

41     Apr.    22,  K         2.00 

*70'  Nov. '17,  Q"     6!  25 

8  Jan.  '20,  Q          0.25 

*35     

IJ 

9;  May  '18,  I          1.00 

♦50  May  '13,               0.10 

26  Aug   '22,  Q         0  25 

2  Sept. '18,            0  25 

64  Sept    '22, Q        0.50 

IftDec.  '17,  0.30 

1}   


14}  Mar.  '19, 
79;  Aug.  '22,  Q 


108  Sept. '22,  Q 
114}  Sept.  '22  Q 
17}  Sept. '22  Q 

*I0     

I8J   May '20, 
53     Nov.  '20,  Q 

7}  June  '18 

325  Sept.  '20, 

8;    Dec.  '20,  Q 

167}   Aug.  '22,  Q 

*75    Sept.  '20,  Q 

f  Dec.  '07,  I 
*32',  May  '20,  K 
.85  May '21,  Q 
"25     Jan.  '17, 

3S  Oct.  '22,  Q 
♦25;  Apr.  '22, 
♦25  Oct.  '20,  Q 
I  Sept.  '20,  Q 
5J  Oct.  '22,  Q,X 
75  Jan.  '19,  Q 
20,  K 


♦5     Ja 


'19, 


1.50 
1.75 
0.25 


1.00 
1.50 
0.50 
1.25 

0.50 
2.00 
0.03 

0  12) 
0.03 
0.I2J 
0.05 
0.12! 
0.10 
0.03 
0.12! 
0.30 
0.50 
0.04 
0.05 


Stock 


Exch. 


High 
GOLD 


Alaska  Gold New  Y'ork 

Alaska  Juneau New  York 

Atlas Toronto 

Carson  Hill Boston 

Cresson  Consol.  G.. .  N.  \\  Curb 

Dome  Mines New  Y'ork 

Golden    Cycle Colo.  Sprim 

Goldfield  Consol N.  Y.  Curb 

Hollinger  Consol Toronto 

Ilomestake  Mining. .  New  Y'ork 

Keora.. Toronto 

Kirkland  Lake Toronto 

Lake  Shore Toronto 

Mclntyre-  Porcupine.  Toronto 

Porcupine  Crown....  Toronto 

Portland Colo.  Springs    t*40 

Schumacher Toronto  *58 

Teck  Hughes Toronto  #9I 

Turn  Reed Los  Angeles        *85; 

"  ited  Eastern N.  Y  Curb 


It 

38; 


3|i    

75 

2}    Oct. '22 Q. 

39;  Oct.  '22,  Q 

"91     June '21,  Q 

*7         *5         ^7     Dec.  '19, 

13.05   II  90  12  90    Oct.  "2, 

73        71!       73     Oct. '22,  M 


*45  *40  mo; 
2  85  2  80  2.84 
18  25   17.45   17  75 


Aug.  '22,  Q 
Sept.  '22,  K 
July  '17, 
Oct.  '20,  Q 


Vindicator  Consol. 
Vipond  Cons.. 
White  Caps  Mining.. 
Wright-Hargreaves. . 


Colo.  Springs 
Toronto 
N.  Y.  Curb 
Toronto 


:  t>7 


♦90        

♦85  J    Dec.  '19, 
If  Oct.  '22,  Q 
♦4     Jan.  '20,  Q 


0.10 
0  50 
0.02 
0.05 
0.05 
0.25 


0.02 
0.25 
0.03 
0.01 


0.02 
0.15 
0.01 


Y'ukon  Gold N.  Y.  Curb 


3  35     3.25     3  30 


Boston  &  Montana. 

Cons.  Virginia San  Francisco 

Dolores  Esperanza...  N.  Y.  Curb 

El  Salvador N.  Y.  Curb 


GOLD    AND    SILVER 

N.  Y.  Curb 


0.05 
0.02J 


MacNamara  M.&M. 
Tonopah  Belmont... 

Tonopah  Divide 

Tonopah  Extension.. 
Tonopah  Mining. .  .  . 
West  End  Consol.... 


N.  Y.  Curb 
N.  Y.  Curb 
N.  Y.  Curb 
N.  Y.  Curb 
N.  Y.  Curb 
N.  Y.  Curb 


♦75 

I* 
2} 


♦8     Mav'10,  0.02! 

I  ft  July '22,  Q         0.05 

75       ... 

3,',,Oct.  '22,  Q  0.05 

2!  Oct.  '22,  SA,X  0.07! 

1}  Sept.  '22,  SA      0.05 


Caledonia 

Cardiff  M.  &  M Salt  Lak 

Chief  Consol Boston  Curb 

Columbus  Rexall..  Salt  Lake 

Consol.   M.  &  S  .  Montreal 

Eagle  &  Blue  Bell. .  .  Boston  Curb 

Electric  Point Spokane 

Federal  M.  &  S New  York 

Federal  M.  &  S.  pfd.  New  York 

Florence   Silver Spokane 

Grand  Central Salt  Lake 

Hecla   Mining N.  Y.  Curb 

Iron   Blossom  Con. . .  N.  Y.  Curb 

Marsh   Mines N.  Y.  Curb 

Prince  Consol Salt  Lake 

Rambl  er-Cariboo.. . .  Spokane 

Stewart  Mines N.  Y.  Curb 

Tamarack-Custer. . . .  Spokane 

Tintic  Standard Salt  Lake 

Utah  Apex Boston 


SILVER-LEAD 

Curb  *8        *7 


I2J        125       12! 


*37'. 


*35 

t*60 
71 


8     Jan. '21,  M 

5  Dec.  '20, 
4}  Aug.  '22,  Q 
il      Aug.  '22, 

6  Oct.  '20,  Q 
3     Apr.  '21,  K 

May  '20,  SA 
Jan.  '09, 
Sept.  '22,  Q 
♦36;  Apr.  '19, 
•61     Jan.  '21,  K 
7}  Sept.  '22,  Q 
♦26     Apr.  '22,  Q 
♦II     June '21,  I 
♦II     Nov.  '17, 
«4     Feb.  '19, 
Dec. 


3.15     3   00      3    15     Jan.  '21,  K 


3.32 

2} 

IRON 


3  07! 
2! 


3.07! 


'22,  K 


Bethlehem  SteeP'B" 

Char.  Iron,  pfd 

Colorado  Fuel  &  Iron 
Col.  Fuel  &  Iron,  pfd. 
Gt.  North'n  Iron  Ore 
Inland  Steel. 


New  Y'ork 
Detr.  it 
New  Y'ork 
New  Y'ork 
New  Y'ork 
Curb 


70|  Oct.  '22 

i;  

29     May '21 

""     Aug.  '22 


Mesabi  Iron N.  Y.   Curb 

Reologle  Steel New  Y'ork 

Republic  I .    &   Steel  New  Y'ork 

Rep.  Iron  &  St.,  pfd  New  York 

Sloss-Sln-ffield  S.  &  I.  New  Y'ork 

U.  S.  steel New  York 

U.S.  Steel,  pfd New  Y'ork 


Virginia  I.  C.  &  C. 
Virginia  I.C.&Cpfd. 


35}        33}        34f  N, 

lOJ  "lOS 
32}        28 

56!  48} 

85!  83} 


109  105!  106!  Sept.  '22 

122!  121  1221  Aug. '22 

591  58         59j  Jan. '22 

834  83         83  July  '22 


0.  01 

0  15 
0.10 
0.03 
0.62! 
0.05 
0.03 
1.50 
1.25 
0.01! 

a. oi 

0.15 

0.02* 

0.02 

0.025 

0.01 

0.05 

0.04 

0.05 

0.25 


1.2 


1.50 
1.75 
1.50 


VANADIUM 

New  York  435       405 

ASBESTOS 

Montreal  73         70 

Montreal  87!        86 

SULPHUR 

Freeport  Texas New  York  24}        22} 

Texas  Gulf New  York  635 


Vanadium  Corp. 


Asbestos  Corp   .... 
Corp.  pfd.. 


Metal. . 
Metal  pfd..  .  . 
Sm.  &  Ref...  . 
.&  Ref.  pfd 
Am.  Sm.  Sec.  pfd.  A. 
U.  S.  Sm.  R.  &  M. .  . 
U.S.  Sm.R.A  M.  pfd. 

♦Cents  per  sha 
Monthly.    K.  Irregula 


MINING,  SMELTING  AND  REFINING 


4-1 


171 


104! 


58! 


New  Yoik 
New  Yoik 
New  Y'ork 
New  Y'ork 
New  York  99; 

New  York  4  I 

New  York  47 

tBid  or  asked.  Q,  Quarterly. 
I.  Initial.  X,  Includes  extra. 
Toronto  quotations  courtesy  Hamilton  B.  Wills;  Spokane,  Pohlman  Investment 
tJo  ;  Salt  Lake,  Stock  and  Mining  Exchange.  Los  Angeles,  Chamber  of  Mines 
and  Oil;  Colorado  Springs,  The  Financial  Press,  N.  Y'. 


.  .  pt.  '22, 
112  Sept. '22,  Q 
59  Mar. '21,  Q 
1021  S.pt. '22  Q 
99}  Oct.  '22,  Q 
40  Jan.  '21,  Q 
47     Oct. '22  Q. 


0.75 
1.75 

1.00 


1.50 
0.50 
0.871 


SA,  Semi-annually. 


836 


Engineering  and  Mining  Journal-Press 


Vol.  114,  No.  19 


INDUSTRIAL  NOTES 


A  Device  for  Removing  Water 
From  Compressed-Air  Lines 

Water  in  compressed  air  is  a  familiar 
nuisance,  but  its  detrimental  effi 
not  always  fully  recognized.  The  water 
itself  slows  down  the  operation  of  tools, 
freezes  in  the  exhaust,  and  washes  out 
the  lubricating  oil,  causing  rapid  wear 
and  rusting  of  parts,  and,  in  fact,  is  a 
disadvantage  in  most  of  the  many  appli- 
cations of  compressed  air.  In  addition 
to  these  troubles,  the  water  collects  in 
pockets  in  the  piping  and,  when  finally 
picked  up  and  carried  along  as  "water 
hammer,"  loosens  pipe  scale,  rust,  and 
dirt  from  the  inside  of  the  pipes  and 
carries  these  gritty  materials  along  into 
the  equipment  being  operated. 

Ordinary  free  air,  taken  in  at  the 
inlet  of  a  compressor,  always  contains 
moisture  in  the  form  of  invisible  vapor 
ef  water.  The  amount  of  water  is  ex- 
pressed by  the  percentage  of  humidity 
•f  the  air  at  any  temperature.  An 
actual  example  will  illustrate  how  con- 
siderable a  quantity  of  water  is  com- 
monly involved.  Take  a  compressor  of 
1.000  ft.  per  minute  running  for  eight 
hours,  intake  temperature  82  deg.  F., 
humidity  75  per  cent.  The  total  weight 
of  vapor  taken  in  with  the  air  will  be 
600  lb.,  equal  to  about  one  and  one-half 
barrels  of  water.  If  the  air  is  com- 
pressed to  80  lb.  pressure  and  not  cooled 
by  an  aftercooler,  this  entire  quantity 
of  water  will  go  into  the  air  lines.  If 
an  aftercooler  is  used  and  cools  the 
air  down  to  its  original  temperature,  it 
should  precipitate  and  collect  47'i  lb.  of 
water,  but  would  still  pass  124  lb.  along 
into  the  lines  in  the  form  of  vapor.  This 
will  be  further  condensed  as  the  air 
cools  off  in  the  distributing  lines  and 
will  show  up  at  the  outlets  where  the 
air   is   taken  for  use. 

A  means  of  separating  and  auto- 
matically discharging  all  of  the  remain- 
ing water  in  liquid  form,  which  is  said 
iceessful,  is  by  the  application 
of  the  "DriAir"  trap,  manufactured  by 
The  New  Jersey  Meter  Co.,  Plainfield, 
N.  J. 

The  "DriAir"  is  said  to  be  aul 
and    to    require    no    attention    after    in 
stalling.     It  drains  itself  by  me 
i  fast     as     the 

P  paration    is    I 

well-known     met 
*team  including    r< 

of   Velocity,  change   of  direction,   baffles. 

for  collecting  the  entrained  wati 

channel  or  gutter  t<.  carry  the 
owl  of  the  influence  of  the  cut' 
air.  
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Nissen  stamp  mill  in  Rhodesia,  cam    tinor 

Nissen  Stamps  in  South  Africa  At  the  Modderfontein  B  plant  a  test 

The     extended     adoption     of     Nissen  was  made  to  compare   the   relative  ef- 

stamps   in   the   newer  plants   in   opera-  ficiency   of   the   Nissen   stamp  and   the 

tion  in  the  Far  East  Rand  draws  atten-  standard    type   of  stamp   mill   of   Cali- 

tion  to  the  high  duties  being  obtained  fornian   pattern.     The   comparative  re- 

per  unit.     Data  are  shown  in  Table  I.  suits  will  be  found  in  Table  II. 

TABLE    I.      DATA  ON   STAMPS  USED   IX    THE   FAR  KAST   RAND 

Duty,  Tons 

Number  of  Wright,  Character  < 2.000 Lb)  .-i-rffn 

Mine  Stamps                 Lb.  of  Oie  per   24  Hour-  I  sed 

Shamva,  Rhodesia  56                 2.000  Medium  35  J/8  inch 

Falcon, Rhodesia                  .....  26                 2.000  Medium  19.5  o  64  inch 

Linnet,  Rhodesia 2                   1.750  3of1  20  26    mrsh 

Linnet.  Rhodesia  2                    2.000  Soft  20  28    mesh 

lesta  8                 2.000  Soft  2'  3   Ibinch 

4                 -Minn  Hard  quarts  t>  17    mesh 

FUrview,  Transvaal.  2                 2,000  Medium  33  >   mesh 

Leeuwpoort,  Transvaal  2                  1.500  Hani,  tough  17    mesh 

Modder  "B,"  Transvaal  16                 2.000  Hard  quarts  29  3   mesh 

New  Modderfontein  56                 2.000  Hani  . marts  30  3   mesh 

B    M       COMPARATIVE    RESULTS    OF  STAMP  MILL.  PERFORMANCE 

pe        California  Stamps 
. I. ^h  "Ton-Cap" 
suing  Screening 

'•  I  28. 9  15.1 

4.4  6.5 
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The  Airplane  in  Prospecting 

OVER  TWO  YEARS  AGO  we  devoted  some  atten- 
tion in  Engineering  and  Mining  Journal  to  the 
subject  of  the  future  application  of  the  airplane 
to  surveying,  prospecting,  and  mining.  On  April  17, 
1920,  we  devoted  our  cover  picture  to  the  airplane,  and 
in  an  editorial  on  March  13,  1920,  we  observed: 

"The  evident  and  immediate  practicability  of  this  help  to 
prospecting  and  development  seems  to  us  beyond  question; 
and  we  predict  that  the  airplane  will  prove  of  great  utility 
in  bringing  to  knowledge  mineral  deposits  of  the  waste 
places  of  the  earth,  and  that  soon. 

"The  ma;n  problem  for  an  airplane  is  landing  places; 
and  arctic  Canada  offers  ideal  conditions  for  this  in  her 
thousands  of  lakes,  hollows  gouged  out  by  the  great  con- 
tinental glacier  of  long  ago,  and  now  covering  a  good  part 
of  the  surface.  It  is  on  account  of  this  that  canoe  travel 
is  possible  through  the  north.  An  airplane  of  the  hydro- 
plane variety  could  find  a  landing  place  in  a  small  lake  or 
quiet  bay  of  a  large  lake  almost  everywhere  in  the  region 
under  discussion;  and  could  ride  safely  till  ready  to  start. 
Any  minor  accident  which  would  require  temporary  landing 
would  not  be  serious. 

"An  airplane,  which  could  be  hired  for  the  purpose,  with 
skilled  aviator  and  pilot,  for  a  relatively  small  amount, 
could  transport  in  one  trip  say  three  men  and  supplies  for 
a  season  to  a  given  point.  The  trip  could  be  made  early 
in  August,  so  that  the  explorers  could  investigate  through 
the  late  summer  and  fall;  and  the  airplane  could  at  an 
appointed  time  call  for  them  and  bring  them  back  to  civil- 
ization before  the  severe  cold  set  in.  If  the  airplane  should 
circle  around  in  a  radius  of  fifty  miles  from  the  camp,  and 
a  few  photos  be  taken,  a  rough  map  could  be  obtained  from 
which  the  prospectors  could  plan  their  excursions." 

We  also  published  articles  on  airplanes  in  mining 
operations  on  Feb.  14,  1920,  and  April  17,  1920. 

These  prognostications  are  evidently  by  way  of  being 
fulfilled.  A  recent  meeting  of  the  Mining  and  Metal- 
lurgical Society  of  America  was  given  up  to  the  subject 
of  the  application  of  the  airplane  as  above  sketched. 
By  photography  from  a  carefully  guided  airplane, 
photographs  being  taken  at  regular  intervals  during  a 
regular  series  of  parallel  nights,  a  wonderfully  accurate 
and  detailed  map  can  be  built  up,  much  more  detailed, 
accurate,  and  cheap  than  by  the  ordinary  methods  of 
surveying  and  drafting.  Such  maps  are  being  used  for 
cities,  parks,  landscape  gardening,  and  public  utility 
projects.  In  Canada  they  are  being  widely  used,  as  we 
prophesied,  since  in  Canada  the  innumerable  lakes  afford 
plenty  of  landing  places  for  the  hydroplane  type  of 
plane,  in  a  country  which  is  otherwise  difficult  and 
tedious  of  penetration,  on  account  of  numerous  portages 
for  canoes,  the  time-honored  method  of  transport.  The 
Laurentide  Company,  of  Canada,  a  lumber  corporation, 
has  been  using  the  airplane  for  cruising  timber,  and  it 
is  claimed  that  such  timber  cruising  can  be  done  far 
more  accurately,  as  well  as  cheaply  and  swiftly,  from  the 
air  than  by  the  ancient  methods  of  the  woodman's  foot 
traverse.  The  geologist  and  prospector,  and  the  con- 
sulting mining  engineer  visiting  remote  prospects  for 


examination,  are  using  the  airplane  for  these  purposes. 
It  was  stated  that  a  party  of  Germans  have  contracted 
with  airmen  to  be  taken  to  the  Belcher  Islands  (in 
Hudson  Bay)  early  in  the  spring,  so  that  they  may  stake 
out  iron  deposits  which  may  be  available  for  German 
use.  We  repeat  this  as  an  unconfirmed  statement.  At 
any  rate,  it  is  evident  that  the  next  "rush  to  the 
Klondike"  type  of  mining  camp  exodus  will  be  in  air- 
planes, for  the  adventurer  who  chooses  any  other  way 
will  be  so  long  behind  the  rush  that  he  might  as  well 
have  stayed  at  home. 

In  the  October  number  of  a  sheet  published  by  the 
Canadian  Department  of  the  Interior,  called  "Natural 
Resources  of  Canada,"  there  is  the  account  of  the  sea- 
plane flight  of  over  a  thousand  miles  last  summer, 
by  Mr.  A.  M.  Narraway,  Controller  of  Surveys,  Topo- 
graphical Survey  Branch  of  the  Department  of  the 
Interior.  Mr.  Narraway  "carried  out  some  very  inter- 
esting experiments  in  sketching  and  photographing 
from  the  air,  and  as  a  result  is  very  hopeful  of  the 
possibilities  of  the  use  of  the  seaplane  in  exploring 
unknown  territory  and  in  obtaining  at  the  least  possible 
expense  valuable  information  regarding  the  natural  re- 
sources of  the  outlying  districts." 

This  is  an  experience  that  all  of  us  who  have  paddled 
and  portaged  and  dog-sledded  through  this  region  must 
envy.  The  trip  occupied  "less  than  ten  days,  with  flying 
actually  confined  to  four  days  of  ideal  weather"!  The 
course  was  from  Lake  Winnipeg  through  Manitoba 
and  northern  Saskatchewan.  It  was  by  way  of 
the  Rice  Lake  mining  district  to  Norway  House  and 
The  Pas,  through- to  the  Churchill  and  Reindeer  rivers, 
in  northern  Saskatchewan,  and  back  to  The  Pas.  During 
this  flight  the  mining  region  where  are  situated  the 
Flin  Flon  and  Mandy  mines  was  visited. 

As  a  result  of  his  trip  Mr.  Narraway  "is  confident 
that  seaplanes  will  prove  invaluable  for  facilitating  the 
transport  of  men  and  supplies,  for  filling  in  topographic 
detail  that  ordinarily  might  be  omitted  on  account  of 
cost,  for  planning  future  surveys,  and  for  studying 
the  forests  and  mineral  resources.  The  combining 
of  this  work  with  forest  patrol  will  result  in  a  great 
saving  of  time  and  expense." 


The  Mining  Congress  and  the 
Tariff  on  Cyanide 

A  SHORT  TIME  AGO  (Sept.  23,  1922)  we  pub- 
lished a  letter  from  Mr.  W.  J.  Loring,  president 
of  the  American  Mining  Congress  for  last  year, 
in  which  he  took  issue  with  a  statement  which  was  made 
in  an  editorial  in  our  issue  of  July  22,  1922,  to  the 
effect  that  the  American  Mining  Congress  stood  for  a 
"tariff  on  everything,  even  on  cyanide,  in  order  to  be 
consistent."  We  were  also  in  receipt  of  a  number  of 
other  letters  from  other  prominent  leaders  of  the  Amer- 
ican Mining  Congress,  refuting  our  statement  and  ask- 
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ing  us  to  retract.  We  wish  to  make  it  clear  that  the 
phrase  in  question,  "even  on  cyanide,"  was  not  a 
thoughtless,  unfounded  fling,  but  was  based  upon  what 
we  believed  to  be  true.  Since  receiving  these  letters 
and  publishing  Mr.  Loring's  letter  we  have  searched 
the  records  in  Washington  and  find  no  record  of  the 
tariff  division  of  the  Mining  Congress,  which  was 
otherwise  distinguished  by  its  activity,  having  appeared 
at  any  hearings  or  before  any  Congressional  committee 
in  behalf  of  free  cyanide.  We  have  confirmed  our  orig- 
inal information,  that  the  tariff  division  did  draw  up 
a  bill  providing  for  a  5  per  cent  tariff  on  cyanide,  which 
was  submitted  to  Senator  Oddie.  and  which  he  em- 
phatically declined  to  consider.  As  this  tariff  would  not 
have  prevented  the  importation  of  German  cyanide,  the 
net  result  would  have  been  to  tax  the  American  miner 
by  compelling  him  to  pay  a  higher  price. 

Having  thus  justified  our  statement,  we  wish  further 
to  say  that  the  matter  in  our  opinion  is  unimportant. 
The  explanation  has  been  made  to  us  that  the  bill  in 
question  was  drawn  up  with  the  idea  of  blocking  a 
higher  tariff.  The  Mining  Congress  has  the  oppor- 
tunity to  do  very  effective  work  for  the  mining  industry, 
and  should  be  assisted  in  accomplishing  it. 


The  Homes  of  the  Mound  Builders 

THE  AIRPLANE  METHOD  of  photography  and 
illustrating  has  been  used  by  Prof.  A.  R.  Crook 
in  a  study  on  the  "Origin  of  the  Cahokia  Mounds," 
recently  published.  Professor  Crook  points  out  that, 
lacking  careful  maps  of  the  mounds,  which  lie  in  the 
Mississippi  River  bottom  just  east  of  St.  Louis,  he  suc- 
ceeded after  two  years  of  endeavor  in  getting  the  U.  S. 
Army  Air  Service  to  photograph  the  mounds  from  the 
air.  These  photographs  give  a  very  accurate  represen- 
tation of  the  mounds,  which  have  been  always  held  to 
he  the  work  of  the  remote  and  unchronicled  "mound 
builders." 

Lying  as  they  do  in  the  valley  of  the  Mississippi, 
between  the  river  and  the  river-cut  bluffs,  these 
mounds  have  suggested  themselves  to  some  geologists 

esibly  natural — residual  islands  or  residual  sand 
bars  left  in  the  carving-back  of  the  river  bottom  to 
the  bluffs.  Professor  Crook  was  one  who  entertained 
views,  as  he  tells  us,  as  well  as  Dr.  Fenneman, 
in  a  bulletin  of  the  U.  S.  Geological  Survey,  and  Dr. 
Worthen,  in  a  bulletin  of  the  Geological  Survey  of 
Illinois.  During  the  last  summer  one  of  the  mounds 
was  excavated  and  studied  by  Professor  Crook  and  Dr. 
M.  M.  Leighton,  professor  of  Pleistocene  geology  at  the 
University  of  Illinois.  Dr.  Crook  capt  ivat  ingly  writes, 
"Unusual  care  was  used,  since  Leighton  inclines  to  the 

•  hat  the  mounds  are  artificial,  while  the  writer  has 

regarded  -i.  iral.    The  deposits  had  the  unpleac 

ant  tendency  of  sustaining  Leighton's  view." 

Convincing  as  this  agreement  is,  the  aerial  photo- 
graphs shown  by  Pro:  k  and  the  explanation 
attached  to  them  do  not  appeal  to  i  idi  the  pot 
ihility  that  the  mounds  Were  built  upon  original 
natural  mounds,  and  that  they  yn •■■■.  nut  of 
l»eing  the  age-long  sites  of  villa*  ■  I  for 
-luch  a  purpose  on  account  of  their  very  hi  ght,  just 
as  this  day  they  are  still  often  selected  for  re  dential 
purposes  by  the  farmers,    Such  sites  would  be    • 

from  floods  and  semi-floods,  would  be  natural  lool 
and     possess     natural     drainage     and     other     obvious 
a-lTBiji, 


Graphite  and  Flotation 

INTERESTING  REMARKS  were  made  by  Mr.  J.  P. 
McFadden,  the  general  superintendent  of  the  Rose- 
bery  Surprise  Co.,  at  this  year's  International 
Mining  Congress  at  Nelson,  B.  C,  anent  the  peculiar 
characteristics  of  the  ores  from  the  Bosun,  Ivanhoe. 
and  Canadian  group  mines.  The  gangue  is  soft  slate, 
containing  graphite.  To  make  a  satisfactory  zinc 
concentrate  it  is  necessary  to  add  copper  sulphate  to  the 
pulp  before  it  reaches  the  flotation  machine.  From  the 
results  of  several  tests,  Mr.  McFadden  deduced  that  the 
copper  sulphate  had  a  coagulating  effect  upon  the  slime, 
or  a  restraining  action  upon  the  graphitic  matter,  caus- 
ing at  least  a  part  of  it  to  pass  into  the  tailing  instead 
of  rising  with  the  froth.  This  contention  is  suggested 
by  the  fact  that  no  copper  sulphate  is  needed  when 
milling  the  Surprise  ore,  which  does  not  slime  readily 
and  carries  no  graphitic  matter. 

These  conclusions  prompt  sundry  interesting  con- 
jectures as  to  some  of  the  physical  actions  taking  place 
under  similar  conditions.  Assuming,  and  logically,  that 
the  troublesome  part  of  the  slime  is  in  the  colloidal 
state,  it  would  appear  that  the  copper  sulphate  acts  as 
an  electrolyte,  or  modifies  the  physical  condition  of 
the  solution  in  such  a  way  that  some  other  constituent 
of  the  pulp  becomes  effective  in  this  manner.  The 
graphite,  however,  is  unlikely  to  be  in  the  colloidal 
form,  and  another  explanation  is  needed  to  account  for 
its  movement  below  the  froth  zone  after  copper  sulphate 
is  added. 

For  many  years  it  has  been  recognized  that  car- 
bonaceous material  may  constitute  a  bugbear  to 
cyaniding  operations,  for  its  presence  has  invariably 
resulted  in  the  "precipitation"  of  a  portion  of  the  gold. 
concurrently  with  its  solution  by  cyanide.  The  cause 
for  this  was  the  subject  of  conflicting  opinion  until 
1918,  when  a  theory  was  advanced  in  definite  form,  and 
quantitative  proof  and  circumstantial  evidence  were 
adduced,  to  show  that  the  deposition  of  gold  was  due  to 
the  adsorption  of  aurocyanide  by  the  carbon.  More 
recently  it  has  been  discovered  that  a  gold  ore  contain- 
ing such  impurity  can  be  pre-treated  by  oil  or  other 
substance,  whereby  the  carbon  is  rendered  inert,  or  only 
partly  active,  so  far  as  its  action  on  the  aurocyanide 
solution  is  concerned,  Adsorption  being  a  surface 
art  ion.  it  is  probable  thai  such  preliminary  treatment 
results  in  the  coating  or  wetting  of  the  particles  in  such 
a  way  that  the  adsorption  of  metallic  compound* 
inhibited. 

In  view  of  the  foregoing  facts  and  deductions,  it 
would  seem  that  the  settlement  of  the  carbonaceous 
material  in  the  ores  from  the  Bosun,  Ivanhoe,  and 
Canadian  group  mines  in  British  Columbia,  after  the 
addition  of  copper  sulphate,  may  he  due  to  the  adsorp- 
tion  of  thai  salt,  which  ha  a  fairly  high  molecular 
weight  as  compared  with  other  substances  dissolved  in 
the  water  circulating  in  the  plant.  The  finely  divided 
i  ondition  of  the  particles  of  carbon  facilitates  a  physical 
i  thai  might  well  b»  inferred  to  explain  the  reason 

for  their  subsequent  submersion  below  the  froth  level. 
The  question  of  dimensional  measurement  is  important. 
If  a  mixture  of  quart/  particles  of  certain  sizes  be 
selected  and  added  to  a  solution  of  mercuric  ami 
potassium  lodidi  ted  density,  the  adsorption 

Is  such  that  the  fine  particles  will  sink,  whereas  the 
coarser  ones  will  remain  suspended   in  the  liquid.     This 

experiment  provides  visual  evidence  of  one  of  the  most 
Intere  ting  features  of  the  phenomenon. 
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Fine  Feathers 

WHERE  are  the  Marys  and  Jennys  of  former 
times?  Hard  to  find,  now,  much  except 
Gladyses  and  Dorises.  Humanity  gladly  puts 
its  best  foot  foremost;  gladly,  even  wears  jewelry  and 
false  blond  curls.  The  life  of  sober  business  and 
technical  men  is  not  wholly  devoid  of  these  more  or 
less  innocent  embellishments,  of  honorary  or  self- 
bestowed  medals.  It  is  hardly  worth  while  getting  a 
doctor's  degree  from  a  college  nowadays;  the  courtesy 
title  comes  more  easily. 

The  self-adornment  of  trade  associations  is  an 
example.  Trade  associations  are  a  recognized  genus, 
useful  or  pernicious  according  to  their  activities,  or 
according  to  the  spectacles  through  which  they  are 
seen,  the  bone  of  much  recent  controversy  in  Wash- 
ington, and  the  occasion  of  the  hurling  of  anathemas 
and  threats  by  Mr.  Daugherty  and  the  encouragement 
and  endeavor  to  regulate  by  Mr.  Hoover.  Possibly  on 
account  of  this  varied  standing,  trade  associations 
gladly  adopt  fancy  names,  which  connote  dignity  and 
non-commercial  purposes  in  the  lay  mind,  and  which 
therefore  serve  as  an  innocent  camouflage.  One  such 
preferred  name  is  Institute.  It  indicates  devotion  to 
public  purposes;  to  educational  or  scientific  or  charita- 
ble work;  certainly  to  non-commercial  ends.  Thus, 
the  Massachusetts  Institute  of  Technology,  the  Cooper 
Institute,  the  Franklin  Institute,  and  likewise  the  Amer- 
ican Institute  of  Mining  and  Metallurgical  Engineers. 

These  are  examples  of  dignified  and  correct  nomen- 
clature, but  it  is  essentially  an  endeavor  to  sail  under 
false  colors  when  trade  associations  borrow  this  name: 
thus,  the  Petroleum  Institute,  the  Zinc  Institute,  even 
the  Iron  and  Steel  Institute.  To  play  a  little  on  words, 
these  admirable  organizations,  whose  usefulness  we  have 
strongly  championed,  have  prostituted  the  term  institute. 
They  are  clerical  organizations,  supported  by  the  contri- 
butions of  the  companies  forming  the  industry  repre- 
sented; their  function  is  the  collection  of  statistics, 
usually  partly  confidential  to  the  members,  the  report 
of  business  or  political  tendencies  which  bear  upon  the 
industries,  and  that  necessary  form  of  looking  after 
pending  legislation  which  is  known  as  lobbying.  The 
natural  and  appropriate  activities  of  trade  associations 
have  recently  been  clearly  defined  by  the  associations 
themselves  and  they  are  no  longer  matters  of  argument. 

Descending  in  the  scale  of  importance  there  is  the 
American  Gold  and  Silver  Institute,  with  Mr.  H.  N. 
Lawrie,  "managing  director."  We  approve  hoth  the 
purpose  of  this  effort  and  the  man,  but  we  wonder 
what  percentage  of  the  "Institute"  Mr.  Lawrie  does 
not  carry  under  his  own  hat.  Descending  still  further 
in  the  scale,  the  American  Institute  of  Weights  and 
Measures  is  a  term  which  brings  up  the  picture  of  a 
massive  stone  building  and  solid  endowment  funds.  As 
a  matte-  of  fact,  it  is  a  small  trade  association,  which 
is  opposed  to  the  metric  system  movement,  and  sup- 
ported by  certain  manufacturers  whose  interests  would 
not  be  served  by  the  introduction  of  the  metric  system. 
Its  activities  are  nominally  guided  by  Mr.  W.  R.  Ingalls. 
Mr.  Ingalls'  office  is  the  headquarters  of  this  "Insti- 
tute," of  which  he  is  "president."  In  nomenclature  only, 
the  American  Institute  of  Weights  and  Measures  corre- 


sponds to  the  International  Bureau  of  Weights  and 
Measures,  with  headquarters  at  Sevres,  in  France,  and 
supported  by  funds  contributed  by  twenty-six  govern- 
ments, including  the  United  States!  In  view  of  the 
dignity  of  the  International  Bureau  of  Weights  and 
Measures,  what  effrontery  to  name  an  obscure  partisan 
trade  association  the  American  Institute  of  Weights 
and  Measures! 

Mr.  Ingalls  also  of  and  by  himself  is  another  institu- 
tion. As  statistician,  he  is  employed  in  compiling  and 
reporting  metal  statistics  to  a  group  of  the  largest 
copper  and  lead  producers,  whose  organization  for  this 
purpose  is  not  a  matter  of  public  record.  These  statis- 
tics are  largely  withheld  from  the  public  until  the  com- 
mercial advantage  of  secrecy  shall  have  withered  with 
time.  These  excellent  purposes  of  the  copper  and  zinc 
companies  which  are  paying  for  this  service  are 
camouflaged  under  the  sonorous  title  of  the  American 
Bureau  of  Metal  Statistics. 

The  reckless  use  of  the  word  bureau  is  another 
favorite  method  of  "putting  on  dog."  Like  many  an- 
other fancy  word,  it  is  of  French  origin.  One  of  its 
earliest  fancy  applications  was  to  furniture.  There 
is  a  story  of  the  western  express  agent  to  whom  a 
bureau  was  shipped,  who  reported  back  that  he  was 
short  one  burro  and  that  he  had  an  unaccountable  chest 
of  drawers  on  hand.  A  bureau  chief  in  Washington 
is  often  head  of  a  notable  organization,  like  the  Bureau 
of  Mines ;  but  the  self-styled  bureau  head  in  New  York 
may  almost  carry  his  bureau  in  his  coat  pockets. 

"Jeffersonian  simplicity"  may  perhaps  be  carried  too 
far;  but  it  is  prodigal  of  good  words  to  bestow  them 
indiscriminately  or  to  bestow  them  upon  oneself.  The 
Most  High  Worshipful  Potentates,  the  Most  Exalted 
Worthy  Second  Doorkeepers  of  the  secret  brotherhoods 
strut  inside  the  four  walls  of  some  room  over  a  country 
store,  but  they  do  not  inflict  their  harmless  idiosyn- 
crasies on  the  townspeople.  We  plead  for  a  return  to 
plain  English  and  the  honest  denomination  of  a  spade 
as  a  spade.  Bona  fide  institutes  and  bureaus  should 
welcome  this.  The  next  thing  that  will  happen,  as  the 
word  Institute  grows  shabby,  is  that  trade  associations 
and  statistical  and  lobbying  sections  of  trade  associa- 
tions will  dub  themselves  Senates,  or  Colleges,  or 
Universities. 

Properly  edited,  the  Zinc  Institute  would  become  the 
Zinc  Producers'  Association;  the  Petroleum  Institute 
becomes  the  Petroleum  Producers'  Association;  the 
Iron  and  Steel  Institute  becomes  the  Iron  and  Steel 
Producers'  Association;  the  American  Gold  and  Silver 
Institute  becomes  the  Gold  and  Silver  Producers'  Asso- 
ciation; the  American  Institute  of  Weights  and  Meas- 
ures becomes  the  Manufacturers'  Anti-Metric  Associa- 
tion; the  American  Bureau  of  Metal  Statistics  becomes 
the  Metal  Producers'  Statistical  Association;  the  Cop- 
per and  Brass  Research  Association  becomes  the  Copper 
and  Brass  Producers'  Sales  Advancement  Association. 
The  name  American  should  be  spared  from  indiscrim- 
inate and  narrow  use.  It  is  not  a  proprietary  name 
to  be  assumed  by  any  and  every  association  dominated 
by  some  special  interest.  The  drapery  of  petty  busi- 
ness groups  under  the  folds  of  this  name  should  be 
controlled  by  the  federal  government,  as  it  does  the 
use  of  the  American  flag. 
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The  Russo- Asiatic  Agreement 


By  T.  A.  Rickard 


OX  September  13  the  Russo-Asiatic  Consolidated 
Company  announced  the  terms  of  an  agreement 
made  between  its  representative,  Mr.  Leslie 
Urquhart,  and  the  representative  of  the  Russian  govern- 
ment. Mr.  Leonid  Krassin.  Mr.  Urquhart  is  chairman 
of  the  Russo-Asiatic  company  and  Mr.  Krassin  was 
chairman  of  the  Soviet  Trade  Commission.  The  Soviet 
refused  to  ratify  the  agreement,  and  on  October  15,  six 
days  after  the  fact  became  known.  Mr.  Krassin  resigned 
his  chairmanship. 

It  will  be  interesting  to  review  the  circumstances 
of  the  case.  The  purpose  of  the  agreement  was  to  place 
the  mining  company  in  a  position  to  resume  operations 
in  Siberia.  All  the  properties  were  to  be  returned  on 
the  basis  of  a  concession  for  99  years.  The  Russian 
government,  in  compensation  for  the  loss  and  damage 
sustained  by  the  company  during  the  revolutionary 
period,  was  to  pay  to  it  20  million  rubles,  of  which 
£150.000  was  payable  in  cash  and  the  remainder  in 
15-year  interest-bearing  gold  bonds.  Royalties  and 
taxes  were  to  be  limited  to  "8rr  of  the  gross  sales 
value  of  products".  The  company  was  to  be  free  to 
engage  and  discharge  its  employees,  and  workmen's 
committees  were  not  to  interfere  with  the  operations. 
A  court  of  arbitration  was  to  settle  any  dispute  arising 
under  the  contract.  The  only  clause  that  elicited  ad- 
verse criticism  in  London  was  the  one  that  provided 
for  an  Sr0  tax  on  the  gross  revenue,  but  it  is  to  be 
noted  that  this  impost  was  to  wipe  out  the  post-war 
royalties  and  the  standing  charges  on  the  company's 
freehold  properties;  furthermore,  when  a  national  sys- 
tem of  taxation  goes  into  effect  the  company  will  become 
amenable  to  the  new  scale  of  taxation,  which  is  sure  to 
be  light,  so  as  not  to  alienate  the  support  of  the  peas- 
ants. A  sliding  scale  might  have  been  more  agreeable, 
but  this  clause  of  the  contract,  like  the  others,  was 
the  result  of  concessions  on  both  sides.  The  Cornish 
mines,  as  the  'Financial  Times'  remarks  editorially. 
have  had  to  pay  5' r  and  more  of  their  gross  receipts 
to  the  landlords,  besides  the  usual  taxes  and  rates;  so 
this  8r,  tax  clause  was  deemed  to  be  reasonable.  All 
these  conditions,  for  the  moment,  have  an  obituarial 
interest,  because,  as  we  have  stated,  the  agreement  was 
not  ratified  by  the  gentlemen  at  Moscow.  This  is  a 
disappointment  to  many,  especially  Messrs.  Urquhart 
and  Krassin,  who  joined  in  stating  that  the  agreement 
was  "a  frank  and  honest  attempt  by  both  the  Russian 
government  and  the  Russo-Asiatic  company  to  work 
ia.  The  ultimate  aim  of  both  parties 
is  the  speedy  regeneration  of  economic  Russia  and  the 
development    of    her    natural    re  ourci  are 

worthy   aims,    it    will    be    allowed,    but    they    were   dis- 
regarded   in    the    play    of    polities.      Both    negotiators 
ted   that    the  agreement    was    in    n  apitu- 

lation  on  either  side;  the  basis  of  it.   th  .  was 

good  faith;  it  was  purely  a  business  affair  and  had  no 
relation  to  politics.  "Oood  faith"  i-  not  to  >  Found 
in  the  lexieoj    of  the   liolshevik.  but    'polite-"         to  be 

found  there,  with  many  secondary  meaning  The 
Brit ish  government  was  informed  concerning  the  nego- 

ona  and  told  the  company  that  it  was  "entirely  froe 
to  enter  into  any  agreement    it   liked  with   the   Soviet 

rnment  if  the  terms  of  the  agreement  satisfied  the 


directors  of  the  company."  This  was  in  accord  with 
British  policy,  which  desires  to  assist  in  the  restoration 
of  Russian  industry,  without  recognizing  the  band  of 
pirates  now  in  control  of  the  Russian  ship  of  state.  On 
the  other  hand,  Lenin,  Trotsky,  et  al.  saw  an  oppor- 
tunity to  create  an  argument  for  persuading  the  British 
government  to  recognize  the  Soviet ;  therefore  they  vetoed 
the  agreement.  In  due  course  they  will  initiate  fresh 
negotiations.  Mr.  Urquhart,  in  an  interview  published 
in  the  London  'Financial  Times'  of  October  11,  states: 
"They  have  held  up  the  agreement  and  made  every  busi- 
ness man  the  world  over  regard  Russia  once  more  as  a 
hopeless  country  for  industrial  and  investment  pur- 
poses, and  they  have  done  this  simply  as  a  move  in  the 
game  of  international  diplomacy.  They  understand, 
of  course,  that  from  foreign  governments  they  can  look 
for  nothing  in  the  way  of  financial  assistance,  that  their 
one  chance  lies  in  regaining  the  confidence  of  the  aver- 
age investor,  and  that  not  a  penny  of  British  capital 
will  be  forthcoming  while  my  agreement  remains  un- 
ra1  ified  and  while  the  suspicion  remains  that  a  business 
deal  with  the  Russian  government  is  liable  at  any  mo- 
ment to  be  upset  for  extraneous  reasons  of  politics". 
At  the  close  of  the  interview  he  remarked :  "There  has 
been  an  annoying  hitch,  but  nothing  more;  no  absolute 
breakdown  or  final  rupture".  Mr.  Urquhart  is  a  cheer- 
ful optimist,  as  a  mining  promoter  should  be.  Qui  vivra 
verra. 

A  few  notes  on  the  Russo-Asiatic  enterprise  will  be 
timely.  It  will  be  remembered  that  Mr.  Herbert  Hoover 
was  identified  with  the  company  in  its  early  days — in 
1912;  with  him  was  associated  that  most  worthy  ex- 
ponent of  the  American  idea  in  mining,  Mr.  R.  Oilman 
Brown;  indeed  in  its  early  development  the  enterprise 
occupied  the  energies  of  several  American  engineers, 
notably  Messrs.  A.  C.  Beatty,  D.  P.  Mitchell,  A.  F. 
Keene,  and  T.  J.  Jones.  Mr.  Brown  and  Mr.  Jones  are 
still  with  the  company,  which  is  a  consolidation — dating 
from  October  30,  1919 — of  the  Irtysh,  Kyshtim,  Russo- 
Canadian,  and  Tanalyk  corporations.  The  senior  of 
these  British  companies  is  the  Kyshtim,  registered  in 
1908;  it  in  turn  was  a  pup  of  the  Anglo-Siberian  Com- 
pany 1 1906)  and  the  East  Russian  Mines.  The  pro- 
moter of  these  early  and  unfortunate  Siberian  ventures 
was  a  man  named  Heyman  Orkin.  It  is  unnecessary 
to  go  further  into  the   pei  of  what   our  Western 

men  would  call  Russian  wild-cats.  They  were  like  other 
abortive  Siberian  promotions  that  crossed  the  financial 

stage  anil  passed  into  the  darkness,  but  they  were  unlike 
most  of  their  kind  in  that  they  appeared  again  at  a 
later  day.  rehabilitated  and  reorganised  by  real  captains 

of  industry.     Mr.  Soovei        '  Mr.  Urquharl  combined 

their  forces  with  great  til'..  eness  ami  BUCCess,  BO  that 
all  the  companies  now  ii,.  luded  in  the  Russo-Asiatic 
consolidation  won  an  honorable  status  on  the  London 
Stock  Exi  hange. 

The  Kyshtim  and  Tanalyk  are  copper  mines  in  the 
Kirghiz  steppes  of  Siberia  The  Ridder  and  Sokolni 
are  old  mines  in  the  Altai  region  that  have  been  re- 
opened, explored,  and  developed  for  their  mixed  sulphide 
orebodies,  which  contain  zmi  .  lead,  and  copper,  together 
with  gold  and  silver.  The  Maikain  is  another  copper 
mini',  producing  an  ore  that  contains  the  precious  metals 
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as  well.  At  Ekibastus  the  company  owns  large  collier- 
ies. Altogether  the  Russo-Asiatic  owns  twelve  de- 
veloped metal  mines  containing  7,260,000  tons  of  proved 
ore  and  coal  mines  estimated  to  have  a  present  capacity 
of  400,000  tons  per  annum.  Its  property  includes  two 
copper  smelters,  a  copper  refinery,  a  lead  plant,  a  zinc 
plant,  several  gold-mills,  a  sulphuric  acid  plant,  20  saw- 
mills, besides  iron  mines  and  furnaces  that  have  an 
annual  capacity  of  24,000  tons  of  finished  iron  and  steel 
products.  The  various  freehold  properties,  leases,  and 
concessions  cover  an  area  of  2,500,000  acres  in  the 
Ural  and  Western  Siberia.  The  company  operates  300 
miles  of  railway.  It  used  to  employ  45,000  workmen 
and  supported  a  population  of  over  250,000,  "whom," 
as  Mr.  Urquhart  stated,  "it  housed,  schooled,  and  sup- 
plied with  hospitals,  theatres,  and  many  other  of  the 
conveniences  and  amenities  of  civilization".  The  com- 
pany has  an  authorized  capital  of  £12.000,000  in  £1 
shares,  of  which  £8,462,907  has  been  issued.  Its  cash 
resources  amount  to  £760,000.  The  estimated  annual 
production  of  the  company  under  favorable  conditions 
is  stated  to  be  18,000  tons  of  copper,  20,000  tons  of 
zinc.  12,000  tons  of  lead,  40,000  ounces  of  gold,  and 
1,700,000  ounces  of  silver.  In  a  letter  published  in 
the  'Times'  of  September  17  Mr.  Urquhart  stated: 
"The  Russo-Asiatic  Consolidated  ...  is  the  biggest 
industrial  organization  in  Russia,  and  one  of  the  big- 
gest in  the  world.  It  practically  controls  Russia's  non- 
ferrous  metal  industry,  nearly  70ce  of  her  copper 
production,  all  of  her  zinc  and  lead  output,  and  over 
20  per  cent  of  her  gold  production.  .  .  Our  claims 
against  the  Soviet  government  for  confiscation  and 
disturbance — claims  now  happily  adjusted  by  the  agree- 
ment— came  to  £56,000,000.  That  is  to  say,  they 
amounted  to  nearly  a  third  of  all  the  claims  of  all 
British  traders  and  companies  in  Russia".  The  happi- 
ness has  gone  from  the  adjustment  because  the  Soviet 
refused  to  ratify  Mr.  Krassin's  contract  with  Mr. 
Urquhart.  It  is  a  pity.  Apparently  the  Russo-Asiatic 
agreement  expressed  the  policy  of  the  British  govern- 
ment: to  assist  and  to  participate  in  the  revival  of  Rus- 
sian industry.  In  an  expansive  moment,  after  coming  to 
terms  with  Mr.  Krassin,  Mr.  Urquhart  said:  "To  any 
British  companies  that  are  thinking  of  following  in  the 
footsteps  of  the  Russo-Asiatic  Consolidated  I  would  sug- 
gest first  that  they  need  not  worry  over-much  about 
Communism  as  a  political  system.  Let  them  get  in 
touch  with  the  Department  of  Overseas  Trade  and  with 
the  Soviet  rulers,  and  see,  as  business  men  not  concerned 
with  politics,  what  sort  of  a  bargain  they  can  strike, 
I  do  not  think  that  either  in  London  or  in  Moscow 
the  results  will  disappoint  them".  It  was  asserted  by 
the  'Financial  Times'  that  the  agreement  "is  proof  of 
the  sincerity  of  the  declaration  made  by  the  Soviet 
representation  at  The  Hague  that  they  were  prepared 
both  to  deal  directly  and  to  act  squarely  by  the  former 
foreign  owners  in  Russia,  if  they  were  allowed  to  nego- 
tiate without  interference  of  the  thirty-four  assembled 
nations".  Evidently  some  bad  guesses  were  made.  The 
sincerity  and  the  squareness  are  conspicuous  by  their 
absence.  The  "Soviet  rulers",  we  suggest,  have  proved 
true  to  form.  They  ha%'e  played  politics  of  a  character- 
istic kind;  they  repudiate  the  act  of  their  authorized 
agent,  with  the  purpose  evidently  of  inducing  Great 
Britain  to  recognize  the  outlaws  at  Moscow,  and  of 
compelling  the  nations  of  the  League  to  include  them  in 
the  coming  conference  on  the  Turkish  question.  On 
October  10  Mr.  Urquhart  stated:    "It  should  be  known 


that  neither  we,  nor  any  other  foreign  interest  in  Rus- 
sia, have  admitted  the  right  of  the  Russ  government 
to  nationalize  our  undertakings  without  compensation. 
Our  claim  of  £50,000,000  against  the  Russ  government 
is  at  once  revived  by  the  failure  to  ratify  the  agreement, 
and  will  be  persisted  in  until  we  receive  satisfaction". 
It  would  appear  as  if  Mr.  Urquhart  had  forgotten  that 
he  was  dealing  with  the  outlaws  of  civilization  and  had 
anticipiated  that  miracle  of  dermatology,  the  Ethiopian 
changing  his  skin. 

Evidently  the  Soviet  has  reconsidered  its  strategic 
retreat  to  a  new  economic  basis ;  it  renounces  its  recent 
policy  of  recognizing  the  ownership  of  the  land  and  the 
rights  of  property.  Unable  to  furnish  capital  for  the 
restoration  of  industry,  the  outlaws  at  Moscow  decline 
to  accept  aid  from  the  outside  until  they  are  recognized 
as  social  reformers.  The  British  were  inclined  to  be 
generous.  As  early  as  March  1921  an  agreement  was 
made  by  the  government  of  Mr.  Lloyd  George  not  only 
permitting  Anglo-Russian  trade  but  sanctioning  the 
residence  of  a  Russian  commercial  agenWMr.  Krassin 
— in  London.  The  United  States  has  taken  a  more  con- 
sistent stand,  it  has  held  coldly  aloof  from  the  wild 
beasts  posing  as  Socialists  and  has  refused  recognition 
to  their  de  facto  government  but  it  has  been  willing  to 
dispense  charity  to  their  victims.  At  the  Washington 
conference  for  discussing  questions  of  the  Pacific  and 
the  Far  East,  the  interest  of  Russia  in  these  matters 
was  disregarded  and  weighty  decisions  were  reached 
with  other  nations  in  the  absence  of  any  representatives 
from  Moscow.  That  seems  to  us  to  have  been  the  right 
attitude.  What  assurance  is  there  that  Lenin,  Trotsky, 
et  al.  will  keep  any  engagement  they  may  make?  To 
Mr.  Urquhart  and  his  friends  we  would  say  that  they 
have  lost  nothing  because  they  had  obtained  nothing 
but  a  scrap  of  paper;  what  guai-antee  had  they  that  the 
Soviet  leaders  would  not  dishonor  their  promises  and 
obstruct  their  operations,  once  they  had  been  resumed 
on  their  former  scale?  It  is  too  soon  to  do  business 
with  the  wolves  of  Bolshevism ;  it  is  a  blunder  to  help 
them,  because  they  are  at  the  end  of  their  tether  and  are 
helpless  to  remedy  the  devastation  they  have  created. 
The  appeal  for  recognition  should  come  from  the  people 
of  Russia  not  from  those  who  have  pulled  them  into 
abject  misery  and  colossal  catastrophe. 


Phosphate  Deposits  of  Nauru  and  Ocean  Islands 

Under  the  title  "Nauru  and  Ocean  Islands — Their 
Phosphate  Deposits  and  Workings,"  Harold  B.  Pope,  a 
member  of  the  British  Phosphate  Commission,  has  pre- 
pared a  well-illustrated  pamphlet  dealing  with  the  phos- 
phate deposits  of  the  two  islands  named.  A  copy  of  the 
publication  transmitted  by  Consul  General  Thomas 
Sammons,  of  Melbourne,  Australia,  will  be  loaned  in 
rotation  to  American  firms  applying  to  the  Chemical 
Division,  Bureau  of  Foreign  and  Domestic  Commerce, 
Washington.    Refer  to  file  No.  71,749. 


Kieselguhr  Discovered  in  Java 

Deposits  of  kieselguhr,  or  diatomaceous  earth,  have 
recently  been  discovered  near  Cheribon,  Java,  and  ex- 
periments are  being  made  at  several  sugar  mills  to 
determine  whether  it  can  be  satisfactorily  used  in  place 
of  the  imported  product,  according  to  Commerce  Re- 
ports. The  experiments  are  reported  as  not  yet  con- 
cluded, but  comment  so  far  is  unfavorable. 
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Labor  Legislation  in  Mexico 
The  Editor: 

Sir — While  agreeing  in  principle  with  much  that  you 
-;iy  in  your  recent  editorial  of  Sept.  9,  I  believe  that 
you  are  mistaken  in  commending  the  present  trend  of 
labor  legislation  in  Mexico,  as  described  in  the  article 
entitled  "Chihuahua  State  Labor  Law,"  published  on 
Sept.  2.  This  law,  as  well  as  similar  statutes  initiated 
recently  in  other  states  like  Vera  Cruz  and  Puebla,  can 
be  called  a  mere  regulation  of  Article  123  of  the  Na- 
tional Constitution  of  1917,  which  article,  along  with 
the  other  more  famous  but  perhaps  less  revolutionary 
Article  27,  must  inevitably  be  amended  before  Mexico 
can  ever  resume  its  former  industrial  activity.  A  care- 
ful perusal  of  the  Chihuahua  law,  or  of  the  original 
Article  123,  will  reveal  the  introduction  of  certain  prin- 
ciples which  can  easily  be  used  to  nullify  in  practice  all 
civilized  guarantees  of  the  rights  of  property. 

The  limitation  of  the  hours  of  labor  to  eight  by  day 
and  seven  by  night,  with  double  pay  for  overtime;  the 
prohibition  of  fines  and  other  means  of  discipline;  the 
prescription  of  a  quarter's  pay  in  advance  for  any  dis- 
missal unless  for  a  "justifiable"  cause;  the  obligatory 
supply  of  living  quarters,  at  a  loss,  and  of  accident 
compensation  at  the  sole  cost  of  the  employer,  are  all 
serious  restrictions  of  the  rights  of  property.  They  are 
calculated  to  discourage  the  investment  of  new  capital 
in  Mexican  enterprises  and  are  much  less  practical  here 
for  the  protection  of  the  laborer  than  in  other  countries 
with  a  denser,  better  educated,  and  more  industrious 
population.  Yet  such  limitations,  while  undoubtedly 
increasing  the  cost  of  production,  can  all  be  endured, 
for  the  simple  reason  that  they  are  fixed  obstacles  to 
operative  freedom  and  therefore  can  be  considered  and 
planned  for  in  advance  by  the  careful  entrepreneur. 

But  when  an  operator,  according  to  Article  123,  can 
be  assured  of  no  protection  against  the  violence  of  a 
ity  of  his  striking  workmen,  or  of  any  protection 
in  favor  of  any  new  workmen  he  may  wish  to  hire  in 
the  places  of  strikers,  he  begins  to  wonder  what  benefit 
he  is  getting  out  of  the  taxes  he  pays.  Then  he  finds 
that  he  h;is  lost  the  right  to  fix  the  rate  of  wages  he  can 
pay  his  workmen,  but  must  give  them  whatever  wages 
the  State  Board  of  Arbitration  may  decree.  Next,  if 
he  succeeds  in  escaping  all  these  pitfalls  to  su  i  e  and 
finishes  the  yc.'ir  with  a  profit,  he  discovers  that  this  is 
not  all  his  but  only  such  part  of  it  as  is  left  after  the 
aforesaid  State  Hoard  has  subtracted  the  portion  they 
believe  belongs  to  his  workmen.  Finally  if.  in  disgust, 
lint  down  and  wait  for  fairer  laws,  he  is 
told  that  he  cannot  legally  do  so  unless  he  can  convince 
the   Si  d   that   the  shutdown   is  "necessary  for 

reducing  production  0  maintain  a  profitable 

'nut." 

It    must    tt  clear,   even   to   an   Industrial 

novice,  that  beyond  anything  ever 

ipted   In   the  way  of  labor  laws  by  any  country 

whirh  has  not,  lik<>  >  a,  abolished  the  insti- 


tution of  private  property  altogether.  Even  in  Aus- 
tralia, where  labor  unionism  dominates  government  to 
an  extent  unknown  elsewhere,  there  is  no  obligatory 
sharing  of  profits  and  no  cancellation  of  an  owner's 
right  to  close  his  works  when  he  chooses. 

Though  the  Obregon  government  is  neither  an- 
archistic nor  anti-foreign,  as  was  that  of  Carranza,  it 
is  founded  on  the  Constitution  of  1917  and  cannot 
legally  disregard  even  such  a  ruinous  article  as  No.  123 
unless  some  popular  support  can  be  found  for  its  amend- 
ment. An  obstacle  to  the  latter  is  the  belief  of  many 
liberals  that  Article  123  represents  a  real  progress 
toward  popular  rights  and  that  its  only  alternative  is 
a  return  to  the  peonage  of  the  Diaz  regime.  But  a 
little  consideration  will  convince  the  student  that  the 
theory  of  Article  123  is  the  very  opposite  of  liberalism. 
The  latter  postulates,  in  laissez  faire,  the  minimum  of 
restriction  of  individual  freedom  and  initiative,  while 
Article  123  aims  to  restrict  the  liberty  of  the  entre- 
preneur at  every  turn;  in  his  wages,  hours,  choice  of 
employees,  profits  and  even  right  to  shut  down.  Article 
123  is  therefore  in  complete  harmony  with  the  philos- 
ophy of  socialism  which  advocates  the  complete  subordi- 
nation of  the  individual  to  the  community.  Curiously 
enough,  many  socialists  consider  themselves  as  ad- 
vanced liberals,  but  this  is  a  serious  confusion  of  two 
opposing  schools  of  sociology. 

Unfortunately  for  the  success  of  modern  liberalism, 
it  has  been  strangely  inconsistent  in  the  economic  field. 
In  its  advocacy  for  the  greatest  possible  freedom  of  the 
individual,  consistent  with  the  equal  rights  of  others, 
it  has  maintained  the  Roman  system  of  private  prop- 
erty in  land  which,  by  its  fostering  of  land  speculation 
and  monopoly,  renders  any  such  thing  as  real  economic 
freedom  impossible.  The  young  and  obscure  Herbert 
Spencer  saw  this  clearly  and  declared  "all  men  havi 
equal  rights  to  the  use  of  the  earth,"  but  when  old  and 
famous,  in  a  landlord-ridden  society,  he  became  pur- 
blind to  his  youthful  vision  and  thus  struck  a  blow  nt 
the  logical  development  of  the  liberal  economic  school. 

When  you  say,  "And  even  many  Americans,  direct- 
ing mines,  shed  immediately  on  crossing  the  Rio 
Grande,  their  theories  of  the  equality  of  mankind 
.  .  .  and  drove  their  Mexican  labor  with  little  or  no 
concern  except  getting  the  maximum  of  work  done  at  i 
minimum  cost,"  I  think  you  give  a  wronp  impression 
of  conditions  before  the  revolution.  While  some  cases 
of  such  slave-driving  Americans  certainly  existed.  th< 
majority  of  resident  Americans  behaved  quite  differ- 
ently. In  fact,  the  general  practice  of  American  em- 
ployers in  Mexico  was  to  treat  the  peon  as  a  freeman, 
teach  him  improved  methods  of  production,  and  pay  hint 
better  wages.  By  this  course  they  earned  the  hatred 
of  the  great  feudal  landlords,  who  had  great  difficulty, 
even  with  the  help  of  the  rural  police,  in  keeping  their 
peons  in  captivity  whenever  an  American  enterprise 
started  up  in  their  neighborhood. 

It  seems  evident,  therefore,  that  what  is  needed  for 
Improving  the  condition  of  labor  in  Mexico  is  not  tbe 
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shackling  of  industry  by  a  system  of  socialistic  regula- 
tion even  more  extreme  than  that  prevalent  in  Aus- 
tralia, but  more  play  for  the  individual  freedom  both 
of  capitalist  and  laborer.  If  such  a  liberal  authority  as 
General  Smuts  can  be  believed,  the  state  labor  regula- 
tions are  ruining  the  industries  of  Australia;  certainly, 
as  all  miners  know,  they  are  responsible  for  the  collapse 
of  production  at  Broken  Hill.  If  state  socialism  works 
badly  in  Australia,  with  an  honest  and  efficient  gov- 
ernment and  an  intelligent  electorate,  what  can  be 
hoped  for  it  in  Mexico,  with  politics  overrun  with  dema- 
gogues appealing  to  an  electorate  of  which  80  per  cent 
is  illiterate? 

In  my  humble  opinion  Article  123  will  not  only  ruin 
the  employer  but  is  worse  than  useless  as  a  help  to  the 
laborer,  and  should  be  abolished.  All  the  protection  the 
laborer  needs  is  contained  in  Articles  2,434  to  2,468  of 
the  Mexican  Civil  Code,  and  in  Article  5  of  the  old 
and  17  of  the  new  constitution,  which  prohibit  peonage. 
Wages  can  be  effectively  raised  only  by  measures  tend- 
ing to  (1)  increase  the  output  per  man,  (2)  augment 
the  laborer's  share  of  the  output,  and  (3)  decrease  the 
cost  of  living.  The  socialistic  labor-regulating  schemes 
all  tend  to  increase  the  cost  of  living  and  thus  injure 
all  laborers  as  consumers  while  perhaps  benefiting  a 
few  as  producers. 

Before  the  revolution,  Mexico  was  not  only  cursed 
with  illegal  peonage  but  with  legal  land  monopoly; 
11,000  families  which  owned  44  per  cent  of  the  national 
territory,  and  a  few  companies,  which  owned  10  per 
<-ent  more,  were  able  to  lock  out  a  population  of  15,000,- 
000  from  the  best  part  of  its  own  country.  Even  in 
mining,  the  abolition,  in  1892,  of  the  old  Mexican  re- 
quirement of  compulsory  work,  in  favor  of  a  trifling 
annual  tax,  had  resulted,  by  1910,  in  the  cornering  of 
all  likely  mineral  showings  by  speculators.  The  rais- 
ing, in  1915,  of  the  areal  tax  to  18  pesos  a  hectare  has 
already  broken  up  the  metal-land  monopoly,  and  the 
similar  decrees  of  1918  will  soon  break  up  the  petro- 
leum-land monopoly  whenever  the  mistaken  foreign 
opposition  is  relaxed  to  permit  their  enforcement. 

Once  complete  this  cycle,  by  taxing  the  great  agricul- 
tural and  urban  estates  on  their  true  value,  at  the  same 
rates  prevailing  in  the  United  States,  and  there  will  be 
as  great  a  scurrying  of  land-holding  parasites  before 
the  oncoming  producers  as  there  was  of  rats  in  Hamlin 
on  the  occasion  of  the  famous  visit  of  the  Pied  Piper. 

Ixmiquilpam,  Hgo.,  Mexico.  R.  B.  BRINSMADE 


Building  a  Tailing  Dam 
The  Editor: 

Sir — Referring  to  the  article  in  your  issue  of  Oct.  21 
entitled  "Building  a  Tailing  Dam  With  a  Mechanical 
•Classifier,"  in  most  cases  the  same  result,  within  reason- 
able practical  limits,  and  at  far  less  expense,  both  in 
installation  and  operation,  may  be  obtained  as  follows: 

Run  a  launder  along  the  top  of  the  dam.  In  the 
bottom  of  the  launder  bore  holes.  The  spacing  and  size 
of  the  holes  will  depend  on  the  amount  of  the  discharge. 
Fit  the  holes  with  long  hand  plugs.  The  coarser  mate- 
rial rolls  along  the  bottom  of  the  launder  while  the 
slime  is  carried  higher  in  the  water.  The  plugs  are 
withdrawn  from  time  to  time,  here  and  there,  as  points 
on  the  dam  need  raising.  The  sand,  with  but  little 
slime,  thus  builds  the  dam,  and  the  slime  can  be  turned 
inside  the  pond  with  the  advantages  mentioned  in  Mr. 
Allen's  article.  Victor  G.  Hills. 

Denver,  Colo. 


Electrothermic  Dry  Distillation  of  Zinc  Ores 

The  Editor: 

Sir — I  have  carefully  read  the  comments  on  "The 
Electrothermic  Dry  Distillation  of  Zinc  Ores"  made  by 
Messrs.  W.  McA.  Johnson,  W.  G.  Woolf,  and  Robert 
Lepsoe,  and  desire  to  reply  as  follows : 

As  to  the  merits  of  electric  smelting  of  zinc  ores 
over  those  of  electric  dry  reduction,  raised  by  Mr.  John- 
son, it  must  be  borne  in  mind  that  my  paper  describes 
a  particular  method  of  electrothermic  dry  reduction 
for  which  specific  advantages  are  claimed,  and  in  which 
the  lead  and  other  values  are  saved.  As  to  the  dis- 
advantage of  intermittent  working  which  is  supposed 
to  characterize  dry  reduction,  it  will  be  apparent  on 
analysis  that  when  working  with  large  charges  this  is  of 
but  little  moment.  In  the  Bessemer  converter,  in  the 
open-hearth  furnace  for  steel,  and  in  the  converter  for 
copper  mattes,  the  method  is  intermittent,  which  fact  is 
not  cited  against  these  processes. 

Mr.  W.  G.  Woolf's  remarks  are  best  replied  to  by  a 
theoretic  application  of  the  process  to  the  particular 
concentrate  he  has  in  mind.  On  the  basis  of  his  figures, 
the  concentrate  contains  37.25  per  cent  sphalerite,  34.04 
per  cent  galena,  and,  as  an  assumption  on  my  part,  10 
per  cent  pyrite  and  18.5  per  cent  quartz  or  other  gangue. 
If  a  ton  of  this  concentrate  be  roasted,  it  will  produce 
approximately  1,810  lb.  of  calcine  of  this  composition: 
27.4  per  cent  Zn,  or  34.3  per  cent  ZnO ;  33  per  cent  Pb, 
or  35.5  per  cent  PbO  (combined  with  SiO,)  ;  10.3  per 
cent  Fe203,  and  20  per  cent  SiO,.  This  will  be  briquetted 
on  the  basis  of  100  parts  calcine,  75  parts  of  coke  (10 
per  cent  ash),  and  184  parts  of  pitch,  which  mixture 
will  give  a  baked  briquet  containing  14.18  per  cent  Zn, 
18  per  cent  Pb,  39.7  per  cent  carbon,  and  the  remainder 
gangue  residue.  This  after  distillation  will  give  a 
briquet  residue  of  the  following  composition:  21.4  per 
cent  Pb,  27  per  cent  gangue  residue,  and  51.6  per  cent 
carbon.  An  allowance  is  made  for  the  distillation  of 
10  per  cent  of  the  lead  in  the  calcine,  which  is  high. 
The  distillation  of  15  per  cent  of  the  lead  applies  only 
to  concentrate  containing  up  to  about  15  per  cent  Pb. 
for  as  the  lead  increases  in  amount  the  percentage  dis- 
tilled decreases  rapidly.  The  ratio  of  weight  of  the  raw 
to  the  baked  to  the  distilled  briquets  is,  193.5: 185: 135.4. 

The  distilled  briquet  can  be  used  again  as  reducing  ma- 
terial and  for  the  purpose  of  concentrating  the  residue. 
Under  the  conditions  existing,  the  briquet  residue, 
amounting  to  135.4  parts  per  100  parts  of  ore  distilled, 
will  be  used  again  with  100  parts  of  ore  and  24  parts  of 
pitch,  so  that  the  new  briquet  has  the  basis  of  100  parts 
calcine,  135.5  parts  distilled  residue,  and  24  parts  pitch. 
This  gives  a  baked  briquet  weighing  247.5  parts  and 
containing  25  per  cent  lead,  11  per  cent  zinc,  and  33 
per  cent  carbon,  the  remainder  being  gangue  residue. 
This  baked  briquet  is  of  the  proper  composition  for  dis- 
tillation, and  will  yield  a  distilled  briquet  weighing  196.6 
parts  and  containing  28.4  per  cent  lead,  37.5  per  cent 
carbon,  and  33.8  per  cent  gangue  residue.  The  briquet 
residue  is  physically  in  excellent  condition  to  be  smelted 
for  lead  in  the  blast  furnace.  It  will  be  in  the  form  of 
a  high-ash  coke  containing  lead  in  the  metallic  condi- 
tion. The  percentage  of  carbon  is  in  excess  of  that 
required  in  lead  smelting,  which  will  permit  the  adding 
of  more  ore  to  the  charge. 

A  resume  of  the  data  presented,  expressed  in  tons  and 
pounds,  is  as  follows:  Two  tons  of  calcine  produced 
from  2.206  tons  of  concentrate  require  1,500  lb.  of  coke 
and  850  lb.  of  pitch.     There  is  produced  1,041  lb.  of 
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zinc  (.95  per  cent  recovery  Zn)  and  132  lb.  of  lead;  also 
1.188  lb.  of  lead  in  the  form  of  briquet  residue  ready 
for  smelting.  This  is  equivalent  to  2.882  lb.  of  cok<: 
per  ton  of  spelter  produced,  most  of  which  is  still  avail- 
able in  the  form  of  coke  in  the  lead-bearing  briquet 
residue  to  smelt  this  to  lead  bullion. 

In  the  treatment  of  such  a  concentrate  as  is  here 
under  discussion,  there  is  no  valid  reason  why  the  total 
cost  of  the  operation  should  be  assessed  against  the  zinc, 
for,  after  all,  the  problem  is  to  treat  the  complex  ore 
for  the  recovery  of  its  valuable  metallic  content  by  a 
combination  of  electrothermic  dry  distillation  and  blast- 
furnace smelting. 

Mr.  Woolf's  figure  of  ten  tons  of  coke  per  ton  of  zinc 
produced  must  be  due  to  some  misconception  of  the 
process  described. 

The  figure  of  1,400  kw.-hr.  is  per  ton  of  60  per  cent 
zinc  concentrate.  The  requirements  for  the  distillation 
of  a  25-per  cent  zinc  concentrate  will  be  considerably 
less,  and  can  be  placed  at  about  900  kw.-hr.  per  ton 
of  calcine.  This  is  equivalent  to  3,450  kw.-hr.  per  ton 
of  zinc  on  the  basis  of  95  per  cent  recovery,  and  not 
to  6,000  kw.-hr.,  as  Mr.  Woolf  states.  There  is  no 
question  that  a  leady  spelter  will  be  produced.  Thi3 
can  be  refined  to  Prime  Western  grade  by  liquation 
in  the  reverberatory  furnace  at  relatively  low  cost.  It 
would  appear,  therefore,  that  electrothermic  dry  distilla- 
tion is  not  so  unsuitable  for  the  treatment  of  a  high-zinc 
lead  concentrate  as  Mr.  Woolf's  communication  assumes. 
Mr.  Robert  Lepsoe's  remarks  on  the  power  economy 
of  electrothermic  distillation  are  rather  difficult  to 
reply  to,  as  there  is  involved  a  comparison  between 
processes  in  which  the  power  consumption  is  established 
by  experience  in  commercial  operations  and  a  process 
which  at  present  can  furnish  figures  only  from  technical 
experiment.  The  data  Mr.  Lepsoe  gives  on  the  per- 
centage of  blue  powder,  skimmings,  and  other  material 
from  the  retort  process  are  familiar  to  me,  and  were 
in  mind  when  making  the  statement  on  the  high  direct 
recovery  of  zinc  in  electrothermic  dry  distillation.  It 
is  not  possible  to  state  definitely  the  per  cent  of  direct 
jpelter  that  will  be  produced  by  electrothermic  dry 
distillation,  but  it  can  be  said  that  it  will  be  much 
higher  than  that  in  the  retort  process  and  for  this  rea- 
son:  In  the  experiments  in  East  St.  Louis  with  a  green 
furnace,  in  the  best  test,  52.6  per  cent  of  the  metal  was 
cast  as  Blabs,  and  the  condenser,  when  examined  after 
but-down,  was  found  to  have  its  interior  walls 
covered  with  a  coating  of  zinc  that  had  been  liquid 
and  bright.  Blue  powder  and  oxide  and  dross  were 
picUOUfl  by  their  absence.  The  failure  of  the  con- 
denser was  due  solely  to  the  unsuitability  of  the  lining 
employed.  It  is  only  logical  to  assume  thai  in  continued 
operation  over  a  considerable  period  the  larger  pari  of 
the  zinc  in  the  charge  would  appear  as  cast  Bpelter, 
for  there  was  no  blue  powder  or  dro  -  formed  In  which 
a  part  of  the  /.inc  could  be  found.  In  Interpreting  the 
metal  tables  of  my  article  In  Clu  and  Metallurgical 

rig  of  Jan.  21,  1920,  from  which  Mr.  i 

takes  his  figures  of  performance  ol  tl thermic 

e  must   have   in   mind  that    the  I 
the  resuH  of  a  number  of  experiment     and 
the  ]  iper  must  he  taken  into 
tin,,.    H       , .  •  proper  to  take  the  figures  in  I 

enting   the   performance   of   tl 
dry   distillation   on    a   commercial    s  ale. 

in  the  paper  on  the  process  read  before  the  American 
f   Mining  and   Metallurgical   Engineers   in 


September,  1919,  and  which  was  reproduced  in  Chemical 
and  Metallurgical  Engineering  in  January,  1920,  to 
which  Mr.  Lepsoe  refers,  the  following  statement  is 
made  under  "General  Characteristics  of  Process": 

''It  maintains  the  physical  and  metallurgical  conditions 
of  the  present-day  retort  practice,  in  that  it  operates  with 
a  closed  retort  within  the  space  of  which  is  maintained  a 
uniform  temperature.  This  produces  gas  practically  free 
from  carbon  dioxide,  from  which  zinc  can  be  condensed  as 
spelter  without  the  formation  of  blue  powder." 

The  electrothermic  dry  distillation  process,  however, 
excels  the  retort  process  in  mechanically  improving  the 
salient  features  of  the  retort  process.  Instead  of  a 
small,  uniformly  heated  space  which  is  inclosed  by  a 
more  or  less  porous  wall,  there  is  a  large,  uniformly 
heated  space,  which  is  practically  gas-tight.  Instead 
of  a  large  number  of  small  relatively  porous  condensers, 
there  is  one  large,  tight  condenser.  The  charge  in  elec- 
trothermic dry  distillation  contains  no  moisture,  as  is 
the  condition  in  the  retort  process.  It  is  mainly  due 
to  these  differences  between  the  retort  process  and 
electrothermic  dry  distillation  that  the  latter  can  pro- 
duce such  a  large  amount  of  direct  cast  spelter. 

As  Mr.  Lepsoe's  argument  on  the  doubtful  power 
economy  of  electrothermic  dry  distillation  is  based  on 
the  question  of  percentage  of  direct  cast  spelter,  the 
above  remarks  are  here  set  down  as  a  reply  to  his  argu- 
ment. Charles  H.  Fulton. 

Rolla,  Mo. 


The  Argonaut  Disaster 

The  Editor: 

Sir — Mr.  Rickard's  articles  on  the  Argonaut  disaster 
should  be  read  by  'every  miner  in  the  country  if  that 
were  possible.  For  not  alone  did  they  give  the  first 
clear  and  concise  account  of  the  disaster  itself,  but  also 
damning  evidence  of  the  blunder  that  cost  the  lives  of 
forty-seven  men.  Seemingly  we  learn  nothing  from 
experience,  as  the  Argonaut  disaster  in  1922  almost 
parallels  that  at  the  Osceola  in  1890.  In  both  cases 
the  burning  shafts  were  either  forced  to  become  or 
remain  downcast  to  fill  the  mines  with  deadly  gases. 
Mr.  Rickard,  from  a  technical  point  of  view,  may  lay 
the  blame  to  experts,  but  the  practical  miner  must  see 
it  in  a  different  light.  He  can  see  no  one  but  the  shift 
or  foreman  in  charge  of  that  shift.  He  was  the 
one  man  directly  responsible  for  the  safety  of  these 
forty-seven  men  from  the  moment  he  checked  on  shift 
until  he  checked  off.  His  duty  was  plain.  He  knew  the 
position  of  his  men;  he  knew  his  ventilation  system;  he 
knew  his  main  shaft  was  burning.  He  knew  it  was 
downcast;  he  knew  his  men  were  trapped  1,700  or  1.800 
ft.  below  the  fire.  He  knew  the  air  they  breathed  passed 
down  that  shaft;  he  knew  it  was  -till  passing  down; 
and  he  also  must  have  known  that  it  would  be  only  a 
matter  of  minutes,  an  hour  or  two  a<  the  most,  when 
the  aii-  sucking  down  the  shafl  would  become  deathly 

gas,  ami  his  men  would   not    have  a  ch.r  oe   it. 

His  action  in  going  back  down  the  shaft  may  be  com- 
mendable, hut  when  he  saw  nothing  could  be  done  there 
he  should,  without  consulting  any  one,  have  taken  the 
shorte  I  route  to  the  Muldoon  haft,  stopped  the  fan 
and  if  possible  reversed  it.  A  boof  as  he  was  sure  the 
ventilation  was  changed  and  his  main  shaft  had  become 
upcast,  he  should  have  entered  tin'  Muldoon  shaft,  plac- 
ing his  men  in  relays  of.  say.  100  ft.  to  pass  down  any- 
thing  thai    was   needed,   such   as   water  or    food,    to    the 
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men,  and  light  ropes  to  enable  him  with  his  rescue  crew 
to  pass  through  the  ventilation  raises,  if  the  ladders 
were  not  in  good  repair.  Had  he  taken  the  above- 
described  steps,  the  only  steps  to  take,  provided,  of 
course,  the  safety  of  his  men  was  his  first  consideration, 
the  lives  of  the  men  might  have  been  saved. 

Ray,  Ariz.  J.  T.  Keating. 


The  Editor: 

Sir — In  reading  what  has  been  published  thus  far  in 
the  Journal-Press  concerning  the  recent  Argonaut  mine 
disaster,  and  the  prevention  of  similar  catastrophes  else- 
where in  the  future,  the  two  main  topics  of  discussion 
appear  to  be  proper  ventilation  and  adequate  secondary 
exits  for  the  escape  of  the  miners.  The  question  that 
arises  in  my  mind  is,  "What  caused  the  fire  which  started 
a  thousand  feet  or  more  above  the  present  workings?" 
If  it  is  possible  to  determine  the  cause,  this  question 
will  undoubtedly  be  answered  by  the  promised  complete 
investigation. 

In  discussing  the  prevention  of  such  disasters  as  this 
one,  the  prevention  of  the  fire  itself  would  seem  logically 
to  be  of  primary  importance.  By  all  means  let  us  have 
ample  ventilation  and  thoroughly  equipped  secondary 
exits,  and  if,  as  Mr.  T.  A.  Rickard  states,  the  require- 
ments of  experience  in  mining  exceed  the  present  legal 
requirements,  let  us  have  more  adequate  safety  laws  in 
this  respect.  But  the  discussion  of  these  points  pre- 
supposes the  occurrence  of  fire.  Why  not  go  back  to 
the  source  of  the  trouble,  and,  by  study,  attempt  to  find 
new  methods  of  preventing  fires  in  metal  mines,  as  sug- 
gested in  an  editorial  on  p.  486  of  the  Journal-Press  of 
Sept.  16?    Doubtless  this  will  be  done. 

White  Hills,  Ariz.  W.  C.  Hogoboom. 


The  Editor: 

Sir — Since  the  recent  fatal  disaster  in  the  Argonaut 
mine,  in  California,  I  have  been  thinking  of  some  out- 
let from  deep  mines  that  would  be  safer  than  the  usual 
second  shafts  which  the  law  requires.  In  many  cases, 
existing  shafts  would  fail  in  the  event  of  fire,  just  as 
the  Muldoon  did  at  the  Argonaut. 

It  seems  to  me  that  a  small,  heavily  concreted  com- 
partment could  be  constructed  in  the  foot  wall  beneath 
the  main  shaft,  to  extend  all  of  the  way  from  the  collar 
to  the  bottom.  The  plan,  as  I  have  outlined  it,  would 
be  applicable  to  inclined  shafts.  This  supplemental 
concrete  compartment  would  not  need  to  be  more  than 
32  in.  in  width  by  40  in.  in  height.  It  should  be  fitted 
with  a  track  of  light  rails  which  would  also  serve  as 
side  rails  for  a  ladder  with  rungs  of  iron  pipe  on  rods 
passing  through  holes  bored  through  the  web  of  the 
track  rails. 

In  addition  to  the  track  and  ladder  this  shaft  should 
also  carry  telephone  wires  for  communication  between 
the  hoist  engineer  and  miners  underground;  also,  a 
small  air  pipe  through  which  compressed  air  could  be 
supplied  for  ventilation. 

At  each  station  of  the  main  shaft  an  air-  and  gas- 
tight  iron  door  should  lead  through  a  concreted  passage 
to  this  compartment.  A  train  of  small  cars  should  be 
maintained  near  the  collar  of  the  safety  exit.  If  this 
concrete  shaft  was  immediately  back  of,  and  in  line 
with,  one  of  the  main  winding  cables,  the  skip  could  be 
detached  and  the   rope  could  be  hooked  to  the  rescue 
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Section  of  fire  escape  in  foot  wall 

train.     The  regular  hoisting  machinery  could  be  used 
for  hoisting.    The  sketch  shows  the  details. 

Jackson,  Calif.  Wilton  E.  Darrow. 


Good  and  Bad  Taste  of  Metals 
The  Editor: 

Sir — You  have  an  editorial  in  the  issue  of  Oct.  21 
on  the  "Good  and  Bad  Taste  of  Metals,"  and  you  speak 
jokingly  of  the  complaint  of  the  lathers,  but  they  have  a 
real  complaint  if  the  nails  are  not  properly  treated. 

Some  years  ago,  I  was  in  close  touch  with  a  small 
wire-nail  manufacturing  shop  on  the  Pacific  Coast,  and 
it  was  the  custom  of  that  shop  to  blue  the  three-penny 
wire  nails  used  for  lathing.  Lathers  hold  these  in  their 
mouths,  filling  their  mouths  full  and  passing  them  out 
one  at  a  time  as  needed.  The  ordinary  bright  nails 
made  their  mouths  sore  and  could  not  be  sold  for  lath- 
ing, whereas  the  blue  nails  did  not  give  any  trouble. 

In  the  drawing  of  wire,  it  is  pickled  in  dilute  sul- 
phuric acid  after  annealing  to  remove  the  black  oxide; 
it  is  then  rinsed  and  finally  dipped  in  lime  to  remove 
the  last  of  the  acid  and  dried.  It  is  often  further  drawn, 
and  in  this  operation  soap  or  other  lubricants  are  used 
to  aid  its  passage  through  the  dies.  Some  of  these 
various  chemicals  cling  to  the  wire,  and  it  is  really  these 
that  cause  the  trouble  with  the  lathers'  mouths. 

The  blueing  operation  consisted  of  feeding  the  nails 
into  one  end  of  a  revolving  drum  which  had  a  fire  under 
it  and  in  which  sawdust  had  been  added  to  the  charge  of 
nails.  A  batch  was  revolved  until  it  was  heated  through 
and  the  nails  had  acquired  a  blue  color,  which  indicated 
that  they  had  been  heated  hot  enough  to  burn  off  the 
objectionable  materials.  Smoke  issued  from  the  drum 
during  the  process,  but  the  operation  was  seldom  hot 
enough  to  set  the  charge  on  fire.  When  the  charge  was 
blued  it  was  dumped  onto  a  screen,  and  the  partly  burnt 
sawdust  was  sifted  out  and  the  nails  were  kegged. 

Canonsburg,  Pa.  E.  B.  Durham. 
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The  New  Treatment  Plant  of  the  United  Comstock  Mines 

Largest  and  Newest  Cyanide  Mill  Built  in  the  Western  States — Of  Permanent 

Steel  and  Concrete  Construction — Silver-Gold  Ore  and  Stope  Fills  in 

Imperial  and  Other  Gold  Hill  Mines  To  Be  Treated 

By  George  J.  Young 


METALLURGICAL  PRACTICE  at  Virginia  City, 
New,  during  the  last  twenty  years  presents  an 
interesting  study.  Three  types  of  plants  were 
in  use  at  various  times — concentration,  cyanide  tail- 
ing, and  ore-treatment  plants.  Of  the  first  there  were 
three,  the  Kinkead,  the  Best  and  Belcher,  and  the 
Yellow  Jacket  mills.  In  all,  vanners  were  used;  in  the 
Kinkead,  crushing  by  Kinkead  crushers  was  followed 
by  vanners  and  canvas  strakes;  the  Best  and  Belcher 
utilized  stage  crushing,  classification,  and  stage  con- 
centration; the  Yellow  Jacket  employed  Kinkead  mills, 
followed  by  division  of  the  pulp  into  two  parts  and  con 
centration  on  Johnson  vanners. 

Of  the  tailing  plants  the  most  elaborate  was  the 
Butters  mill.  It  comprised  leaching,  slime  agitation, 
decanting  vats,  electrical  precipitation,  and  conveying 
and  excavating  machinery.  Charles  Butters  experi- 
mented with  sulphurous  acid  treatment  of  the  tailing 


Coane-crushing  and  fine-grinding  unit* 

fur  the  removal  of  copper  from  the  slime,  but  could 
not  separate  the  add  solution  from  the  slime,  although 
he  was  successful  in  dissolving  the  copper.  Subse- 
quently the  Butters  filter  was  developed  at  this  plant, 
and  by  its  use  slime  filtration  on  a  large  scale  was 
accomplished.  This  was  a  step  of  great  importance  in 
cyanide  treatment  and  has  profoundly  affected  practice 
since.  Later  a  twenty-stamp  mill  and  concentrating 
tables  were  added,  and  custom  ore  From  Tonopah  was 
treated.  Still  later,  ore  from  the  Chollar  croppings 
was   milled. 

The  Mexican  mill  was  constructed  about  1912. 
Stamps  and  Chilean  and  tube  mills  were  employed  for 
crushing  in  cyanide  solution.  Dorr  thickeners  and 
Trent  agitators,  followed  by  a  thickener  and  an  Oliver 
filter,  were  used.  The  ore  was  reduced  to  a  slime  ami 
continuously  treated.  Recently,  the  mill  was  enlarged, 
and   washing  of   the   ore    before   cyaniding    was 

li  of  independent   investigations  made 

I      Held   and    A    J.  Weinig  for  the  United  Com- 

't<.ck    Mine-.    Co       This    last    was   an    important    feature 


as  old  stope  fills  could  be  successfully  freed  from  wood 
and  soluble  salts  and  thereafter  cyanided.  The  two 
important  contributions  of  Comstock  metallurgists  dur- 
ing this  period  were  the  Butters  filter  and  the  system 
of  ore  washing  in  a  classifier  of  the  rake  type.  Of  less 
importance  was  the  system  of  harrowing  and  working 
tailing  for  the  purpose  of  oxidizing  interfering  organic 
substances. 

The  milling  and  cyaniding  plant  of  the  United  Com- 
stock Mines  Co.,  recently  finished,  and  placed  in  opera- 
tion in  September,  1922,  is  thoroughly  up  to  date,  and 
is  noteworthy  both  on  account  of  its  size  and  the 
materials  used  in  construction.  Ground  was  broken 
upon  the  mill  site  on  July  1,  1921,  and  the  plant  was 
put  in  operation  on  Sept.  23,  1922.  This  construction 
record  is  an  excellent  one,  and  particularly  so  in  con- 
sideration of  the  fact  that  the  winters  of  1921  and 
1922  were  especially  severe  in  western  Nevada. 

Treatment  is  predicated  on  an  anticipated  minimum 
of  twelve  years'  operation  on  a  basis  of  2,000  tons 
per  day.  An  unusual  metallurgical  problem  is  presented. 
According  to  A.  J.  Weinig,  the  ore  is  oxidized  and 
quartzose.  It  contains  a  variable  amount  of  clays  and 
ochers,  together  with  valuable  sulphides  and  other  min- 
erals. A  large  amount  of  organic  matter,  principally 
wood,  is  present,  together  with  more  than  ordinary 
quantities  of  soluble  constituents.  The  proportions  of 
the  general  constituents  are  approximately  0.3  per  cent 
of  wood  pulp;  1.5  per  cent  of  soluble  salts;  40  to  63 
per  cent  of  slime;  2  to  4  per  cent  of  concentrate,  and 
56  to  31  per  cent  of  sand  (on  basis  of  separation  after 
fine  grinding). 

The  ore  settles  well,  the  ratio  for  local  mills  being 
5  sq.ft.  settler  area  per  ton  of  ore  per  day  on  washed 
ore;  it  varies  from  hard  to  soft,  and  the  coefficient  of 
grinding  resistance  is  high.  The  valuable  metals,  gold 
and  silver,  are  in  a  ratio  of  one  of  gold  to  forty  ol 
silver.  The  gold  is  free,  being,  however,  alloyed  with 
considerable  silver  and  some  copper.  It  is  associated 
with  the  pyrite  and  is  also  in  minute  spongy  grains  in 
the  quartz. 

Pyrite  is  the  principal  sulphide.  With  it  are  asso- 
ciated argentite  and  the  alteration  products  of  argentite. 
Alabandite.  quartz,  and  gypsum  occur  as  inclusions  in 
the  pyrite  as  well.  The  free  metal  is  present  in  minuti 
skeleton  forms.  Some  of  the  silver  is  free,  being  usualb 
in  wire  form;  some  is  present  as  chloride,  and  traces 
of  silver  ai e  soluble,  indicating  its  probable  presence 
as  a  sulphate.  Silver  in  insoluble  form  is  associated 
with  manganiferous  ochers,  but  principally  in  the 
excessively  oxidized  surface  ores.  Some  of  this  silver 
can  be  converted  into  solubli  form  by  a  single,  selec- 
tive, reduction  treatment,  but  ome  is  unyielding  un'il 
the  manganese  compounds  have  been  reduced  and  the 
ore  has  been  completely  blenched 

The  soluble  constituents  are  ferrous  sulphate,  alumi- 
num sulphate,  manganous  sulphate,  calcium  sulphate. 
magnesium  sulphate,  and  coppei  sulphate.  Most  of  the 
soluble  constituents  increase  in  amount  with  ore  depth. 
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Average  ore  contains  15  lb.  of  soluble  salts  per  ton; 
on  the  basis  of  2,000  tons  milled  per  day,  the  total 
daily  amount  will  be  fifteen  tons.  The  sulphates  would 
cause  high  lime  consumption  and  the  aluminum  and 
magnesium  hydrates  formed  by  reaction  with  lime 
would  impair  thickening  and  filtration  if  allowed  to 
remain  in  the  ore. 

Preliminary  Testing  Work 

The  former  owners  of  the  property  had  reached  the 
conclusion  that  all-sliming  in  cyanide  solution  would 
be  a  suitable  method  of  treatment.  A  study  of  milling 
operations  in  the  district,  together  with  the  results  of 
a  mill  run  upon  100  tons  of  ore,  caused  the  metallurgists 
of  the  company  to  question  the  effectiveness  of  the 
existing  practice  of  grinding  to  90  per  cent  through 
a  100-mesh  screen  in  cyanide  solution.  In  their  opinion 
there  was  an  unnecessary  consumption  of  cyanide  and 
of  lime.  Laboratory  tests  confirmed  their  opinion.  An 
experimental  plant  for  the  treatment  of  1,000-lb.  lots 
of  ore  was  then  installed  and  the  improved  method 
thoroughly  tested  out. 

Walter  L~  Reid  states  that  one  test  without  prelim- 
inary washing  showed  an  extraction  of  90  per  cent; 
lime  and  cyanide  consumption,  22.7  lb.  and  4.06  lb. 
respectively;  a  comparative  test  with  washing  showed 
extraction  91.6  per  cent;  lime  and  cyanide  consumption, 
6.52  lb.  and  0.68  lb.  respectively.  Further  tests  showed 
that  by  crushing  to  i-in.  size,  the  soluble  salts  could 
be  removed  by  washing.  This  established  the  limit  size 
for  the  dry-crushing  plant. 

Tests  indicated  that  fine  crushing  to  between  16-  and 
40-mesh  screens,  instead  of  100-mesh  screen,  gave  a 
sufficient  extraction.  The  experiments  indicated  that 
approximately  60  per  cent  of  the  mill  feed  could  be 
leached  and  that  40  per  cent  of  the  contained  values  could 
be  recovered  by  concentration.  The  concentrates  con- 
stituted 2.5  per  cent  of  the  mill  tonnage,  thus  enabling 
a  more  thorough  treatment  to  be  given  them  than  if 
they  were  allowed  to  follow  through  the  mill  treatment 
in  the  pulp.  A  year  was  devoted  to  ore  testing  and  to 
the  selection  of  the  equipment  and  design  of  the  mill. 

Method  of  Treatment 

The  general  features  of  the  ore  treatment  are  as 
follows:  The  first  operation  is  a  preliminary  coarse 
crushing  and  washing  with  warm  water,  separating 
soluble  salts  and  a  primary  slime.  The  washed  coarse 
ore  is  fine  ground  in  cyanide  solution,  and  sand  and  slime 
(secondary  slime)  are  separated,  the  sand  (containing 
20  per  cent  of  the  values  in  the  feed)  being  tabled  and 
the  table  tailing  being  treated  by  leaching.  The  concen- 
trate (twenty  times  greater  in  value  than  the  feed)  is 
ground  finer  and  treated  by  cyanide.  The  primary 
slime  (varying  up  to  50  per  cent  higher  in  value  than 
the  feed),  after  passing  over  screens  to  remove  wood 
pulp,  is  thickened  and  sent  to  leaf-type  filters ;  a  loading 
of  3  to  4  lb.  of  dry  slime  per  square  foot  of  filter 
surface  can  be  made  in  from  twenty-eight  to  thirt;- 
minutes.  The  cakes  are  washed  and  then  transferred 
to  stock  mill  solution  and  the  retained  moisture  is 
displaced  by  cyanide  solution. 

Cyanide  is  consumed  rapidly  at  the  start,  and  a 
filtrate  is  displaced  that  is  low  in  cyanide  but  high 
in  values.  This  filtrate  is  precipitated  and  then  run  to 
waste.  The  slime  cakes  are  discharged  and  pumped  to 
agitators,  where  the  primary  slime  receives  additional 
nreliminary   treatment   and   is   then   run   into  the   sec- 


Five  7x6-ft.  ball  mills  are  installed 

ondary  slime  (containing  50  per  cent  of  the  values  in 
the  feed),  which  is  continuously  treated  in  agitators. 
After  thickening,  mixed  slimes  are  received  in  an 
agitator  from  which  the  leaf  filters  are  supplied  with 
mixed  slime  pulp  for  cake-forming,  final  washing,  and 
discharge.  The  pregnant  solutions  are  clarified  by 
basket  filters  and  precipitated,  after  removal  of  the 
oxygen,  by  zinc  dust.  The  zinc  dust  and  precipitate 
are  removed  from  the  solutions  by  Merrill  presses  and 
mixed  with  fluxes  and  reduced  to  bullion. 

The  treatment  scheme  is  sound.  Cyanide  is  not  ap- 
plied until  after  the  separation  of  the  primary  slime. 
The  application  of  cyanide  solution  in  fine  grinding  and 
the  subsequent  use  of  the  solution  in  bucket  elevators, 
classifiers,  upon  tables,  and  in  the  bowl  classifiers  and 
launders  leading  to  the  treatment  plant  assures  a 
high  degree  of  aeration  and  no  loss  of  time  in  the 
solution  of  gold  and  silver. 

More  than  40  per  cent  of  the  recovery  will  be  made 
by  concentration,  the  concentrate  being  3  per  cent  of 
the  weight  of  the  ore.  This  will  be  treated  separately 
and  will  thus  be  subject  to  wide  latitude  in  its  treat- 
ment scheme.  Sand  leaching  will  be  applied  to  an  easily 
leachable  material  of  relatively  low  value.  The  primary 
slime,  being  higher  in  values  than  any  other  part  of  the 
ore  excepting  the  concentrate,  will  be,  by  preliminary 
cyanide  treatment,  reduced  to  or  below  the  value  of 
the  secondary  slime  before  mixing  primary  and  sec- 
ondary slimes.  Thus  the  secondary  slime  cannot  act  to 
rob  the  primary  of  part  of  its  soluble  gold  and  silver. 
Concentrate,  after  cyanide  treatment,  is  run  into  the 
slime   circuit,    thus    extending   the    time    of   treatment 
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Complete  flow  sheet  of  treatment  plant 


without  throwing  an  overload  on  the  concentrate  treat- 
ment plant. 

The  separate  divisions  of  the  plant  are:  Coarse- 
crushing  division,  which  includes  revolving  tipple, 
gyratories,  rolls,  vibrating  screens,  sampling;  prelim- 
inary washing,  fine  grinding,  concentration  and  slime 
separation,  which  is  effected  by  Akins  classifiers,  ball 
mills,  Dorr  classifiers,  tables,  classifiers,  and  bowl 
classifiers;  the  cyanide  plant,  in  which  thickening, 
concentrating  treatment,  sand  leaching,  slime  treat- 
ment.  filtration,  and  pumping  are  accomplished;  the 
clean-up  plant,  which  contains  filter  presses,  melting 
and  refining  reverberatory,  and  sump  tanks;  the 
machine  shop,  the  plate  shop,  the  warehouse,  and  the 
assay  office  and  testing  laboratory. 

On  Rbcbtving  ami  Coarse  Crushing 

The  ore  is  received  from  the  mine  adit  in  trains  of 
twenty-four  ten-ton  Btecl  ears  (al  present  two  trains 
of  twelve  cars  each  are  being  used  I,  hauled  by  two  eight- 
ton,  troiie  in  tandem. 
The  ear  are  dumped,  four  at  a  time,  bj  8  revolving 
tipple   (operated  by  a  compressed-air  cylinder) 

ring  pocket  of  1,600  tons1  capacit)  .  compn       d  air 
is   supplied    by   two   small    belt-driven    compri 
being  in  reserve.     From  the  bin.  the  rged 

through  a  Anger-bar  rate  upon  a  18  in.  Stephen    Adam- 
son  pan  conveyor  with  wood-cushioned  pans.   The  con- 

Bl   the  head,  the  motor  being  directly  con- 


nected b,  a  flexible  coupling  to  a  double-gear  speed 
reducer  (housed),  which  is  direct-connected  to  the 
sprocket  shaft.  The  speed  of  the  pan  conveyor  can  be 
varied  from  9  to  15  ft.  per  minute  and  the  feed  to  the 
mill  controlled  within  the  necessary  limits.  The  con- 
veyor discharges  upon  a  Ross  drop-bar  grizzly  (2-  to 
3-in.  spaces),  the  oversize  dropping  into  a  hopper,  from 
which  it  may  be  delivered  to  either  of  two  No.  74 
Allis-Chalmers  gyratories;  the  undersize  bypasses  the 
gyratory  and  joins  the  crushed  product. 

The  whole  product  is  delivered  by  a  30-in.  belt  con- 
veyor (No.  2)  to  a  set  of  72x20-in.  Garfield  rolls, 
which  discharge  on  two  Mitchell  vibrating  screens.  The 
oversize  from  the  screens  falls  upon  a  30-in.  belt  con- 
veyor (No.  3)  and  is  discharged  into  two  54x20-in. 
Garfield  rolls,  and  these  in  turn  deliver  to  four  Mitchell 
vibrating  screens.  Oversize  returns  to  the  72x20  rolls 
and  undersize  falls  upon  a  80-in.  belt  conveyor  (No.  4), 
which  discharges  upon  the  conveyor  (No.  5)  leading 
to  the  fine-ore  bins.  The  ore  stream  from  No.  4  to 
No.  6  conveyor  is  cut  by  a  bucket  sampler  which  re- 
moves 150  lb.  at  intervals  of  one  minute.  This  amounts 
to  a  cut  of  80  tons  out  of  2,000  tons  per  day.  The 
gross  sample  passes  through  one  set  of  rolls  and  a 
Ye/in  sampler  and  is  reduced  to  8,000  lb.  This  sample 
is  retained  in  a  bin  and  is  further  reduced  by  rolls  and 
a  Ve/in  sampler  (followed  by  a  sample  grinder)  to 
100  lb.  weight  All  the  rejects  are  discharged  upon 
No.  5  conveyor. 
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1 — Eight-ton  elec- 
tric locomotives  used 
m  adit.  2 — Ten-ton 
steel  ore  cars.  3 — 
Car  dumper.  4 — Pan 
conveyor  delivering 
ere  to  coarse-crushing 
unit.  5 — No.  2  con- 
vr  yor  in  coarse- 
< rushing  unit.  6 — 
13x20  -  in.  crushing 
rolls.  7 — The  heavy 
mill  parts  yard  be- 
tween coarse-crush- 
ing and  fine-grinding 
units.  Note  conveyor 
housing  at  left  and 
craneway       supports. 

8—A    ball-mill   unit.      9— The   concentrating    nooi 
charge   from   the    tables    i*   received 


12 


10 — The    dis- 
cement-lined    launder* 


11 — A    thickener 
— Centrifugal 
used  for  return  xcater. 
13 — The  filtration 

unit.  14 — The  e>  n- 
trifugals  handling  the 
solution  discharge 
from  the  basket  fil- 
ters. 15 — Motor,  flexi- 
ble coupling.  and 
.•speed  reducer  used 
on  shaft  for  concen- 
trate treatment  thick- 
eners and  agitators. 
16 — No.  5  conveyor 
drier — motor,  gears. 
flexible  coupling.  17 
— Dorr  agitator  drive 
— 'motor,  flexible  coupling,  speed  reducer,  gears.  Note  detail  of 
operation  in  flowsheet  'page  848)  and  plan  and  section  (page  S50). 
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All  the  rolls  are  belt-driven,  both  open  and  crossed 
belts  being  on  the  same  side  and  being  driven  by  pulleys 
on  the  motor  shaft.  The  72x20  rolls  are  driven  by  a 
200-hp.  motor;  one  of  the  54x20  rolls  is  driven  by  a 
150-hp.  motor  and  the  other  by  a  200-hp.  motor.  It  is 
anticipated  that  the  daily  tonnage  of  2,000  tons  can  be 
handled  in  sixteen  hours  and  reduced  to  a  maximum 
size  of  approximately  i   in. 

The  building  is  of  reinforced  concrete  and  is  192  ft. 
long,  46  ft.  wide,  and  89  ft.  in  extreme  height.  Steel 
trusses  and  structural  steel  are  used  within.  It  is 
especially  well  lighted,  Fenestra  steel  sash  being  used 
for  all  windows.  Running  the  length  of  the  building 
is  an  overhead  craneway  served  by  a  traveling  crane  of 
twenty  tons'  capacity.  The  craneway  projects  beyond 
the  end  of  the  building  and  serves  the  bay  between 
the  plate  and  machine  shops.  In  the  extreme  limit  of 
travel  the  crane  is  above  a  railroad  spur  track. 

Fine  Grinding  and  Concentration 

The  receiving  bin  of  the  fine-grinding  division  is  of 
3,200-ton  capacity.  An  automatic  tripper  distributes 
the  product,  previously  weighed  by  a  weightometer, 
from  No.  5  conveyor  into  the  bin.  The  bin  is  of  con- 
crete, with  sloping  bottom.  The  discharge  side  is  offset, 
and  under  the  offset  portion  are  horizontal  rack  and 
pinion  gates  delivering  to  short  conveyor  belts,  which 
in  turn  deliver  to  ten  54-in.  Akins  classifiers.  Warm 
mine  water  is  added  to  the  classifiers  in  which  the  ore 
is  washed.  The  overflow  carries  the  primary  slime  and 
wood  pulp  and  is  sent  over  a  fine  vibrating  screen  to 
remove  the  wood  pulp,  and  laundered  to  thickeners  in 
the  cyanide  division. 


The  discharge  of  the  spirals  of  each  pair  of  classifiers 
is  received  upon  24-in.  belt  conveyors  (there  are  five 
pairs  of  Akins  classifiers  and  five  conveyor  belts)  and 
delivered  to  five  7x6-ft.  Allis-Chalmers  ball  mills.  Dorr 
classifiers  are  used  in  conjunction,  but  receive  only 
the  middling  from  the  tables,  delivering  this  product  to 
the  ball  mills.  Cyanide  solution  is  added  to  the  feed 
of  the  ball  mills,  and  thereafter  the  sand  and  secondary 
slime  are  handled  in  cyanide  solution  until  ready  for 
final  washing.  The  overflow  from  the  classifiers  and 
the  discharge  from  the  ball  mills  are  laundered  to  two 
bowl  classifiers.  The  overflow  of  the  bowl  classifiers 
(secondary  slime)  goes  to  thickeners  in  the  cyanide 
division  and  the  sand  discharge  is  elevated  by  bucket 
elevators  to  classifiers.  The  four  bucket  elevators, 
two  of  which  are  spares,  are  arranged  in  pairs,  back 
to  back,  with  30-in.  belts,  65-ft.  lift;  each  is  driven 
by  a  motor  direct-connected  to  speed-reducing  gears 
which  reduce  the  motor  speed  from  900  to  26  r.p.m.,  the 
speed  of  the  head  pulley;  the  gears  are  inclosed  and  run 
in  oil.  A  flexible  coupling  is  interposed  between  motor 
shaft  and  speed  reducer.  There  are  three  hydraulic 
classifiers  (using  cyanide  solution)  in  series.  The 
spigot  discharge  of  the  first  classifier  is  handled  on 
eight  rougher  tables;  the  second  classifier  spigot  prod- 
uct goes  to  eight  medium  sand  tables ;  the  third  classifier 
spigot  product  to  fifteen  fine  sand  tables;  and  the  third 
classifier  overflow  is  returned  to  the  feed  of  the  bowl 
classifier.    Deister  Plat-0  tables  are  used. 

Table  middling  is  returned  to  the  ball-mill  classifier; 
tailing  is  laundered  to  the  cyanide  division  for  leaching, 
and  concentrate  is  laundered  to  a  45-in.  Akins  classifier. 
The  coarse  concentrate  of  this  classifier  is  ground   in 
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a  5xll-ft.  ball-peb  mill;  the  overflow  of  the  classifier 
and  the  discharge  of  the  ball-peb  mill  are  elevated  by 
a  centrifugal  pump  to  a  concentrate-slime  table,  the 
coarse  concentrate  of  which  returns  to  the  Akins  classi- 
fier, and  the  slimed  concentrate  is  laundered  to  the 
concentrate  department  in  the  cyanide  division.  A 
small  ball  mill  for  grinding  lime  is  also  installed  upon 
the  main  grinding  floor. 

The  fine-grinding  division  is  housed  in  a  reinforced- 
concrete  structure,  240  ft.  long,  89  ft.  wide,  and  83  ft. 
in  extreme  height.  All  of  the  ball  mills  are  on  the 
ground  level.  The  bowl  classifiers  and  elevator  boots 
are  on  a  floor  below  this.  The  washing  classifiers  are  on 
a  level  slightly  above  the  grindfng-floor  level.  The 
classifiers  and  tables  are  on  the  top  floor  above  the  grind- 
ing floor.  Launders  are  constructed  of  wood  and  are 
lined  with  1  to  1  I  in.  of  cement.  The  ball  mills  are 
each  driven  by  a  150-hp.  motor  through  a  flexible 
coupling  and  herringbone  gears.  All  gears  are  housed. 
The  ball-peb  mill  is  driven  by  a  100-hp.  motor,  flexible 
coupling,  and  single-reduction  herringbone  gears.  The 
Akins  classifiers  are  driven  by  a  shaft  which  is  in  turn 
driven  by  a  motor  through  a  speed  reducer.  No.  5  con- 
veyor is  driven  by  a  motor  through  a  flexible  coupling 
and  speed  reducer.  A  twenty-ton  traveling  crane  serves 
the  ball-mill  bay,  and  the  craneway  extends  over  the 
supply  yard  and  to  the  machine  shop. 

Cyanide  and  Thickening  Division 

Four  launders  lead  from  the  fine-grinding  division 
— sand,  primary  slime,  secondary  slime,  concentrate — 
to  respective  parts  of  the  cyanide  plant.  The  primary 
slime  enters  a  60xl6-ft.  redwood  vat  equipped  with 
double-deck  thickening  mechanisms,  and  the  water 
solubles  are  removed  (this  water  is  used  for  sluicing 
tailing).  The  thickened  primary  slime  is  removed  by 
diaphragm  pumps  to  the  basket-type  filters,  and  after 
treatment  is  pumped  by  a  centrifugal  to  No.  1  agitator, 
passing  to  No.  4  agitator,  and  thence  to  No.  5,  where 
the  secondary  slime  is  introduced.  The  secondary  slime 
is  dewatered  in  a  60xl6-ft.  tray-type  thickener  and 
pumped  by  diaphragm  pump  to  No.  3  agitator.  From 
No.  3  agitator  the  secondary  slime  is  divided  between 
No.  5  and  No.  6  agitators  and  then  flows  into  Nos.  7 
and  8  agitators.  The  discharge  from  the  agitators  is 
handled  by  three  60xl6-ft.  tray-type  thickeners.  The 
thickened  slime  is  received  in  No.  9  agitator  before  it 
goes  to  the  filters.  The  agitators  are  nine  in  number. 
each  30x24  ft.,  and  are  equipped  with  Dorr  agitating 
mechanisms. 

The  filter  unit  consists  of  sixteen  reinforced-concrete 
tanks,  27x9  ft.  and  11  ft.  deep.  Each  tank  has  three 
hoppers.  The  filtering  tanks  are  equipped  with  twelve 
filter  baskets,  each  containing  sixty-two  leaves,  6x8  ft. 
The  aggregate  filtering  area  is  74,400  sq.ft.  The  unit 
is  served  by  two  forty-ton  electric  traveling  cranes.  A 
transfer  of  a  basket  from  tank  to  tank  requires  two 
and  one-half  minutes.  Three  tanks  and  accessory 
baskets  are  used  for  solution  clarification.  Three  tanks 
are  used  for  the  preliminary  treatment  of  primary  slime 
and  nine  tanks  for  the  filtration  of  the  mixed  slimes. 
Connections  are  made  from  the  suction  mains  to  the 
filter  baskets  by  short  lengths  of  hose. 

The  leaching  unit  consists  of  six  60xl6-ft.  redwood 
vats  arranged  with  filter  bottoms,  and  a  central  and 
four  side  sluicing-outlets.  They  are  charged  by  Butters 
and  Mein  distributors. 

The  concentrate-treatment  plant  comprises  a  30x6-ft. 


Dorr  thickener,  the  thickened  discharge  from  which 
enters  four  15x20-ft.  agitators  in  series,  the  last  agi- 
tator discharging  into  a  30x6-ft.  Dorr  thickener,  the 
overflow  from  which  enters  a  15x20-ft.  agitator  and 
then  passes  to  a  third  30x6-ft.  Dorr  thickener,  the  un- 
derflow from  which  enters  a  sump  tank  and  is  pumped 
to  the  mixed  slime  agitators.  The  solution  details  are 
shown  in  the  flow  sheet.  The  solution  tanks  are  eleven 
in  number,  two  60x16  ft.,  four  20x25  ft.,  and  five  30x24 
ft.  All  tanks  and  vats  (forty  in  number)  are  of 
redwood  and  rest  on  concrete  sills  placed  on  the  concrete 
floor  of  the  building.  All  pipe  connections  and  outlets 
from  the  tanks  are  carried  in  tunnels  or  culverts  run- 
ning under  the  floor.  The  runways  and  operating  floors 
about  the  tanks  and  superstructures  carrying  shafting 
are   supported   by   structural    steel   with   precast    rein- 
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A-Quantitative  Distribution  of  Treatment 
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B- Distribution  :*    /allies  and  Extraction  (Estimated) 

Quantitative  and  values  analysis  of  mill  products. 

Unit  is  100  tons.     Data  taken  from  published  accounts. 

forced  slabs  for  floors  and  runways.  Diaphragm  pumps 
(Goulds)  are  grouped  near  the  thickeners.  The  pulp 
flows  by  gravity  except  in  the  primary  slime  transfer. 

Group  drives  from  shafting  driven  by  motors  through 
speed  reducers  are  arranged  where  needed.  The  large 
thickeners  are  independently  driven  by  a  3-hp.  motor, 
operating  through  a  speed  reducer,  a  belt,  and  a  worm 
gearing.  The  motor  speed  of  1,200  is  reduced  to  a 
speed  of  87  r.p.m.  at  the  belt  pulley.  The  agitators  are 
each  independently  driven  by  a  motor  through  a  flexible 
coupling,  speed  reducer,  and  double-reduction  gears. 

All  solution  pumps  are  placed  in  a  bay  upon  the  low- 
est floor  of  the  building.  Four  triplex  pumps,  one 
group  of  six  centrifugals,  one  group  of  five  centrifugals, 
and  four  vacuum  pumps  are  driven  from  line  shafts 
which  are  belt-driven  by  motors.  Two  short-center, 
belt-driven,    17xl2-in.    compressors,    each   driven   by    a 


852 


Engineering  and  Mining  Journal-Press 


Vol.  114,  No.  20 


75-hp.  motor,  and  two  large  centrifugals,  driven  by  a 
single  direct-connected  motor,  are  on  the  same  floor. 
Pregnant  solutions  are  deoxodized  by  Crowe  vacuum 
receivers,  zinc  dust  is  added,  and  they  are  then  pumped 
to  the   refinery  building. 

The  cyanide  division  is  a  steel-frame  building, 
325x296.5  ft.  and  covers  2.25  acres.  A  bay  36  ft.  wide 
extends  along  the  west  side  and  contains  the  filtration 
unit.  In  the  interior  of  the  building  the  columns  are 
at  intervals  of  66  ft.  both  ways ;  the  exterior  bays  have 
a  column  spacing  of  66.5  ft.  The  tallest  interior  column 
-  74  ft.  11  in.  in  height.  The  roof  is  carried  on  trusses 
and  is  designed  for  a  40-lb.  per  sq.ft.  snow  load  and  a 
20-lb.  per  sq.ft.  wind  load.  The  total  weight  of  steel, 
exclusive  of  the  crane  girders  in  the  filter  unit,  is  441 
tons,  or  9.2  lb.  per  sq.ft.  of  area.  The  roof  is  sheathed 
with  li-in.  tongued  and  grooved  Oregon  pine  attached 
directly  to  the  steel  purlins  and  covered  with  20-gage 
galvanized  corrugated  steel.  One-third  of  the  wall  area, 
17,500  sq.ft.,  is  Fenestra  steel  sash.  Walls  are  28-gage 
galvanized  plain  steel  sheets  attached  to  the  steel  frame. 
Between  this  and  the  outside  wall  of  24-gage  corrugated 
galvanized  steel  sheets  are  two  layers  of  tarred  paper, 
15  lb.  weight  per  100  sq.ft.  The  sheets  are  fastened  at 
close  intervals  by  stove  bolts  and  galvanized  rivets,  and 
the  outer  sheets  are  attached  through  the  inner  plies  to 
the  steel  frame  by  galvanized  steel-wire  clinch  nails. 

Precipitation  and  Refining  Unit 

The  solutions  are  passed  through  four  Merrill  presses, 
placed  on  the  upper  floor  of  the  refinery  building  over 
two  sump  tanks.  A  tilting-hearth  reverberatory  fur- 
nace for  melting  is  placed  on  the  lower  floor.  The 
precipitate  is  discharged  directly  from  the  presses  into 
low  cars,  from  which  the  contents  arc  discharged  into 
the  reverberatory  after  mixing  with  fluxes.  The  rever- 
beratory is  oil  fired.  A  vault  and  scales  complete  the 
equipment.  The  building  is  of  reinforced  concrete, 
112x32  ft.,  and  24  ft.  in  height.  The  windows  are 
guarded  by  heavy  bars.  A  boiler  house  containing  two 
ar  oil-fired  boilers  is  placed  near  the  refinery.  The 
steam-heating  system  is  being  installed. 

Warehouse  and  Storage  Yard 

The  warehouse  is  of  reinforced  concrete  construction, 
32x96  ft.,  and  13  ft.  to  the  eaves.  It  is  cm  the  rail- 
road spur  track.  A  storekeeper's  office  and  shelving 
divided  into  3,000  receptacles  are  provided.  In  addition. 
1,000  Bq.ft.  of  floor  space  is  available  for  heav> 
aye.  A  platform  (8  ft.  wide  and  4  ft.  above  the  ground  ' 
built  of  reinforced  concrete  surrounds  the  building. 
The  space  between  the  machine  shop  and  the  fine- 
grinding  department  is  utilized  for  heavy  storage  of 
ball-mill  parts,  roll  shells,  pipe,  and  other  stores.  It 
is  served  by  the  crane  used  in  the  fine-grinding  depart- 
ment. 

■  \ iM.  \m>  Experimental  im i 

The  assaying  and  experimental  laboratories  are  placed 

in  a  two-story  building.  88x66  ft.    The  flrsl  floor  is  of 

reinforced  concrete;  the  upper  floor  is  of  jteel  frame. 

metal  lath,  and  cement   plaster  construction.     The  mill 

office  is  in  this  building. 

Repair  SHOPS 

The  machine  and  plate  shops  are  placed  o 
of  a  bay  at   the  end  of  the  coarse-crushing  unit.     The 
bay   between   the  shops   is   ::2x.">(r   ft.,   and   is   to   lie   used 
for  repairing  the  crushing  rolls  and  replacing  roll 


The  machine  shop  is  50x30  ft.,  and  32  ft.  to  the  eaves 
in  height.  It  contains  two  lathes,  three  pipe  and  bolt 
machines,  two  emery  wheels,  a  hydraulic  press,  and  a 
large  planer,  with  accessory  work  benches  and  tools. 
The  plate  shop  is  equipped  with  punching  and  shearing 
machines,  a  steam  hammer,  forges,  a  jib  crane,  and 
small  tools.  The  side  walls  of  both  machine  and  plate 
shops  are  of  reinforced  concrete  up  to  a  height  of  from 
4  to  6  ft.,  above  which  is  rein  forced-concrete  construc- 
tion paneled  with  Fenestra  steel  sash  over  the  greater 
part  of  the  wall  area.  Shop  lighting  is  exceptionally 
good.  A  30-in.  gage  track  (mine  gage)  extends  through 
the  supply  yard,  machine  shop,  and  plate  shop,  and  con- 
nects to  the  mine-track  system.  The  facilities  for 
handling  repair  jobs  for  the  mine  and  milling  plant  arc 
exceptionally  good. 

The  Electrical  Installation 

The  total  motor  horsepower  for  the  2,000-ton  milling 
and  treatment  plant  is  2,800  hp.,  or  1.4  hp.  per  day-ton. 
I  recall  the  operating  horsepower  per  day-ton  for  the 
Desert  mill,  which  was  the  first  large  mill  erected  in 
the  Tonopah  district.  It  was  1.75  hp.  per  day-ton.  This 
mill,  it  will  be  remembered,  was  of  400  tons'  capacity 
per  day.  Treatment  was  with  100  stamps,  supplemented 
by  Huntington  mills  for  fine  grinding;  sand  leaching, 
slime  agitation,  decantation,  and  slime  filtration  by 
Butters  filters.  The  ore  handled  was  a  medium  hard 
quartzose  silver  and  gold  ore. 

There  are  approximately  100  G.E.  motors.  With  the  ex 
ception  of  the  motors  used  in  the  fine-grinding  division 
(five  150  hp.,  one  100  hp.,  and  one  15  hp.)  and  a  20-hp. 
motor  used  for  driving  the  pan  conveyor,  all  of  th5 
motors  are  of  the  squirrel-cage  type.  The  fine-grinding 
motors  are  all  of  the  slip-ring  type.  The  pan  conveyor 
is  driven  by  a  variable-speed  slip-ring  type  motor.  The 
150-hp.  motors  used  for  driving  the  ball  mills  have  a 
starting  resistance  and  reversible  controllers  so  as  to 
admit  of  rocking  the  ball  mills.  They  operate  al  450 
r.p.m.  The  squirrel-cage  motors  are  all  equipped  with 
automatic  compensators  and  are  started  and  stopped  by 
push  buttons.  Xos.  2  and  :'.  belt  conveyors  are  provide,! 
with  20-hp.  motors;  X".  1  with  10-hp. :  No.  5  conveyor 
with  a  50-hp. ;  i  he  two  sampling  rolls  with  10-hp.:  ind 
the  chain  sampler  with  a  5-hp.  motor.  The  motor  for 
No.  5  conveyor  is  provided  with  a  remote  control,  oper- 
ated from  a  point   in  the  coarse-crushing  division. 

In  addition  to  the  motors  in  the  fine-crushing 
division,  the  following  motors  are  in  use:  Tables,  two 
L0-hp.  and  two  5-hp.;  Akins  classifiers,  two  15-hp. ; 
15-ft.  bowl  classifiers,  two  5-hp.;  miscellaneous,  one 
30-hp.,  one  7J-hp.,  two  5-hp.  and  one  10-hp.;  bucket 
elevators,  four  30-hp.  motors.  In  the  cyanide  treat- 
ment plant  the  large  thickeners  are  each  operated  by 
a  3-hp.  motor,  the  small  thickeners  and  small  agil 
by  a  30-hp.  motor:  and  the  large  agitators,  each  by  a 
3-hp.  motor.  Upon  the  solution  floor,  the  motors  ire 
as  follows:  Compressors,  each  75-hp.;  50-hp.  motor  on 
line  shaft  driving  centrifugals;  100-hp.  motor  driving 
line  shaft  for  four  triplex  pumps;  30-hp.  motor  driving 
line  shaft  for  vacuum  pumps  and  centrifugals  draining 
vacuum  wells  of  Biters;  and  a  100-hp.  motor  direct -con- 
nected   to    large    centrifugal.      Miscellaneous    pumps 

driven  by  direCt-COnnected  motors  are  in  use  at  various 

points. 

All    motors   are   of    I  10  Power    is   supplied    to   a 

substation  at   60,000  v..   three  phase,   Co  cycles.      At   the 

substation  the  voltage  is  stepped  down  to  2,300  v.  by 
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three  1,250-kva.  outside-type,  oil-cooled  transformers. 
These  are  supplied  by  ratio  adjusters,  so  that  by  chang- 
ing the  taps  in  the  primary,  the  secondary  voltage  can 
be  boosted.  The  2,300-v.  current  is  transmitted  to  the 
plant  and  is  stepped  down  to  440  v.  by  four  banks, 
each  of  which  has  three  250-kva.  transformers  in  vari- 
ous places.  Current  distribution  is  effected  by  cables 
supported  upon  porcelain  racks  (note  that  the  buildings 
are  essentially  fireproof).  Connections  to  motors  are 
made  by  conduit,  many  of  the  conduits  being  under- 
ground. The  size  of  conductors  is  liberal,  and  special 
regard  has  been  paid  to  permanency  and  safety,  the 
management  having  exceeded  the  requirements,  in  this 
respect,  of  existing  Nevada  laws.  Each  piece  of  appa- 
ratus is  protected  by  a  disconnecting  switch.  The  auto- 
matic starting  device  provides  overload  as  well  as 
no-voltage  protection.  Lightning  protection  has  been 
provided  upon  the  high  potential  side  of  the  60,000-v. 
transformers. 

The  engineers  chiefly  responsible  for  the  design  and 
erection  of  the  plant  are  Walter  L.  Reid,  consulting 
milling  engineer;  A.  J.  Weinig,  metallurgist;  Lee  L. 
Fillius,  superintendent  of  construction;  B.  P.  Little, 
chief  draftsman  in  charge  of  engineering  office;  and 
Robert  McF.  Doble,  in  charge  of  power  and  electrical 
engineering.  All  of  these  men  and  their  assistants  have 
just  cause  to  be  elated  not  only  over  the  general 
plans  but  also  over  the  way  in  which  they  have  been 
carried  out. 

Features  of  the  Plant 

Noteworthy  features  of  the  plant  as  a  whole  are  the 
fireproof  construction,  the  exceptional  repair  facilities, 
the  use  of  traveling  cranes  for  the  handling  of  heavy 
parts,  the  convenient  arrangements  for  the  receipt  and 
distribution  of  supplies,  the  extensive  use  of  speed 
reducers  interposed  between  motor  and  shaft,  the  use 
of  an  ore-washing  system,  and  the  revival  of  the  Moore 
filter.  Criticism  has  been  made  by  some  of  the  mem- 
bers of  the  Institute  that  the  plant  is  too  permanent 
and  is  therefore  not  susceptible  of  ready  alteration.  In 
answer  to  this  general  observation,  it  should  be  pointed 
out  that  the  life  of  the  operations  is  uncertain.  The 
minimum  is  a  twelve-year  camoaign.  and  there  is  prob- 
ability of  greatly  exceeding  this.  The  fireproof  features 
of  the  entire  plant  are  of  great  importance.  The  differ- 
ential in  cost  between  steel  and  timber  construction  is 
not  great  under  Nevada  conditions.  The  differential  in 
freight  is  also  probably  in  favor  of  the  existing  struc- 
ture. In  addition,  it  may  be  pointed  out  that  once  a 
rock  quarry  has  been  opened  up,  and  the  concrete, 
crushing,  and  other  machinery  installed,  the  initial  cost 
can  be  distributed  over  a  small  or  large  yardage  of  con- 
crete at  the  will  of  the  designer.  Reinforced  concrete 
was  used  to  a  large  degree  for  the  reason  that,  with 
the  existing  facilities,  it  was  cheaper  to  use  this  mate- 
rial than  the  equivalent  in  structural  steel. 

The  use  of  speed  reducers  has  resulted  in  the  elimina- 
tion of  countershafts  and  a  great  deal  of  belting.  Both 
safety  to  operators  and  convenience  have  thus  been 
attained. 

Not  a  little  comment  has  arisen  over  the  selection  of 
the  Moore  type  of  filter.  It  is  obvious  that  under  the 
conditions  imposed  by  the  nature  of  the  material,  this 
type  of  filter  provides  for  great  latitude  in  the  treat- 
ment of  the  slime.  As  in  many  other  new  mills,  mechan- 
ical and  metallurgical  difficulties  may  be  expected  to 
arise  in  this  plant,  but  "grief"  is  an  old  story  to  the 


cyanide  metallurgist,  and  the  experience  of  the  men  in 
charge,  and  their  versatility,  is  an  insurance  that  it  will 
be  overcome. 

As  a  preliminary  to  the  preparation  of  this  article,  I 
visited  the  plant,  and  I  take  pleasure  here  in  acknowl- 
edging the  courtesy  of  the  engineers  and  others  of  the 
organization  in  supplying  me  with  a  great  part  of  the 
information  incorporated  in  this  article. 


Gold  in  Wales 

Recent  Discovery  Results  in  Excitement  and 

Stampede  to  Locality  Where 

Find  Was  Made 

By  Percy  Dent 

THE  recent  discovery  of  gold  in  Wales  appears  to 
warrant  the  assurance  of  some  persons  that  the 
precious  metal  may  yet  be  found  in  paying  quan- 
tities in  the  British  Isles.  In  former  times  gold  has 
been  found  in  England,  Scotland,  and  Ireland,  and  with 
each  discovery  a  certain  amount  of  excitement  devel- 
oped, only  to  be  dissipated  with  the  dwindling  of  the 
pay  streak. 

Again  signs  are  observable  of  a  new  excitement  in 
Wales  over  one  apparently  rich  discovery.  Already  a 
gold  "stampede"  has  taken  place,  resulting  in  many 
legal  claims  being  staked  and  duly  recorded,  and  there 
are  ominous  rumors  afloat  that  syndicates  are  being 
formed  for  the  exploitation  of  both  the  metal  and  the 
probable  investors.  A  Klondike-Californian  aspect  has 
been  given  the  "find,"  and  to  the  uninitiated  the  word 
pictures  of  the  intrinsic  and  extrinsic  worth  of  the 
mineral  ground  are  fascinating  and  alluring. 

Seven  years'  placer  and  hard-rock  gold  mining  in 
Alaska  and  the  Klondike,  and  a  careful  survey  of  the 
ground  in  which  the  recent  discovery  in  Wales  has  been 
made,  have  led  me  to  make  an  analytical  computation  of 
the  similarities  existing  between  this  little  country  and 
the  vast  gold-bearing  gravels  of  the  Yukon  Territory. 

Considering  the  formations,  the  similarities  are  in 
excess  of  the  dissimilarities — clay-slate,  limestone, 
granite,  mica-schist,  and  other  rocks  more  or  less  com- 
bined with  various  metals  and  minerals;  but  the  ad- 
verse points  of  the  situation  are  the  ruling  factors  in 
this  case,  and  they  clearly  foretell  financial  disaster  to 
those  intrepid  speculators  who  would  invest  in  gold 
mines  in  the  British  Isles. 

In  the  Welsh  country  enormous  sums  of  money  would 
have  to  be  sunk  in  the  acquisition  of  adequate  hydraulic 
apparatus,  dredging  and  quartz-crushing  machinery, 
transport  facilities,  and  other  essentials  of  development, 
which  would  naturally  necessitate  a  comparatively  enor- 
mous yield  of  gold  to  pay  even  a  small  dividend;  and 
as  the  gold  mines  in  these  islands  are  essentially  of 
low  grade,  not  only  on  account  of  the  quality  of  the 
metai  found  but  also  because  of  the  limited  area  in 
which,  mining  operations  could  be  conducted,  the  indus- 
try would  be  risky  from  a  financial  point  of  view. 

People  should  bear  in  mind  the  lesson  which  expe- 
rience teaches:  that  in  a  time  of  gold-mining  excite- 
ment and  consequent  joint-stock  prospects,  for  every 
sound  legitimate  proposition  there  are  three  worthless 
bubbles,  which  will  burst  just  as  soon  as  the  promoters 
have  got  their  fill.  They  are  wildcat  gambles  in  the 
best  of  countries ;  the  huge  profits  of  one  or  two  mines 
usually  lead  to  the  establishment  of  the  unprofitable 
many  and  the  consequent  total  loss  of  invested  capital. 
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The  Marketing  of  Slate* 

Main  Producing  Districts  in  the  Eastern  States — No  Definite  Specifications 

for  Various  Grades  —  Keen  Competition  Among  Producers 

Rather  Than  With  Competing  Commodities 

By  Oliver  Bowles 

Mineral  Technologist,  U.  S.  Bureau  of  Mines 


THE  ACTIVE  slate  producing  regions  of  the 
United  States  are  the  Lehigh  district  of  North- 
ampton and  Lehigh  counties.  Pa.;  the  Fairhaven- 
Granville  district  of  Washington  County.  N.  Y.,  and 
Rutland  County.  Vt. ;  the  Peach  Bottom  district  of  York 
and  Lancaster  counties.  Pa.,  and  Harford  County,  Md.; 
the  Arvonia  district  of  Buckingham  and  Fluvanna  coun- 
ties. Va..  and  the  Monson  district  of  Maine.  Other  re- 
gions where  production  is  under  consideration  are  Fair- 
mont, Georgia,  and  Provo.  Utah. 

Slate  Largely  Applied  in  Building  Construction 

Slate  has  been  used  for  many  centuries  in  Europe. 
and  was  one  of  the  earliest  roofing  materials  used  in 
America.  Its  first  application  was  confined  almost  ex- 
clusively to  roofing,  but  other  uses  were  gradually  de- 
veloped, until  at  present  they  assume  great  importance. 
Slate  is  now  used  extensively  in  parts  of  buildings  other 
than  roofs,  as,  for  example,  in  lavatory  inclosures,  shower 
stalls,  steps  and  platforms,  wainscoting,  base  boards, 
floor  tiles,  window  sills,  mantles,  and  hearths.  It  is  also 
used  extensively  in  the  equipment  of  public  buildings 
and  private  dwellings  in  such  fixtures  as  billiard  tables, 
table  tops,  vats,  sinks,  laundry  tubs,  refrigerator 
shelves,  flour  bins,  and  dough  troughs.  Other  important 
uses  include  switchboards  and  switch  bases  for  elec- 
trical installations,  blackboards,  and  school  slates.  Pul- 
verized slate  is  used  as  a  filler  in  roofing  mastic,  in  road 
asphalt  mixtures,  and  to  some  extent  in  such  products 
as  rubber,  oilcloth,  and  linoleum. 

It  is  evident  from  the  preceding  paragraph  that  the 
chief  consuming  industries  are  the  building  trades  and 
manufacturers  of  electrical  equipment.  As  building 
construction  is  a  nation-wide  industry,  the  chief  cen- 
ters of  consumption  are  fixed  largely  by  freight  rat<  - 
and  the  activity  of  selling  agents.  Roofing  s!; 
widely  used  on  buildings  east  of  the  Mississippi  River, 
but  because  of  high  freights  the  demand  west  of  the 
Mississippi  is  limited.  For  the  same  reason  little  slate 
is  used  south  of  the  Carolinas,  with  the  exception  of  the 
city  of  New  Orleans.  Hen  the  necessity  for  conserving 
the  rain-water  supply  has  encouraged  the  use  of  in- 
soluble and  sanitary  slate  roofs.  Structural  slate  [>. 
less  affected  by  freight,  and  thus  has  a  somewhat  wider 
mark'  I  hntf   slate. 

The  centers  of  electrical  slate  consumption  are  the 
large  eastern  and  middle  western  industrial 
as  New  York,  Boston,  Philadelphia,  Schenectady,  I 
burgh.  Chicago,  .-iixl  St.  Louis,     The  market  for  black 
boards   is  general  throughout   the   United 

da,  and  about  90  p<  r  cent  of  the  school     lati 
duction  is  exported.    There  is  a  scattered  demand  for 
slate  blackboards  and  for  structural  slate  in  the  insular 
•  the  I'mt.  ii  States  and  in  Cuba. 

The  ,  hief  marketing  p  ti   an    Pei    Argyl, 

ton,  Baston,  and  Philadelphia.  Pa.;  New- 
York  ('it-.  nd  Portland,  Me.;  Boston,  Ms 

•  Pul  0|  ,.r  thi    1 


Granville,  N.  Y. ;  Poultney,  Fairhaven,  and  Hydeville, 
Vt.;  and  Richmond  and  Norfolk,  Va.  There  are  prac- 
tically no  seasonal  fluctuations  in  the  demand  for  elec- 
trical slate,  but  owing  to  building  inactivity,  the  de- 
mand for  structural  and  roofing  slate  is  somewhat  re- 
stricted during  the  winter  months.  Sub-normal  demand 
for  blackboards  is  usually  in  evidence  during  March, 
April,  and  May. 

The  extent  of  the  industry  may  be  judged  from  the 
following  figures  of  production  compiled  by  the  U.  S. 
Geological  Survey  covering  a  period  of  ten  years  prior 
to  1921: 

QUANTITY    AND    VALUE    OF    ROOFING    SLATE    AND    MILLSTOCK 
PRODUCED  IN  THE  UNITED  STATES.  191 1-1920 
Roofing   Slate  Millstoek 


1911... 

1.124.677 

4.348.571 

3 

87 

5.744.577 

1.027.605 

178 

351,843  5.728.019 

1912 ... 

1.197.288 

4.636.185 

3 

S7 

5.765.273 

1.013.220 

I7C 

393.913  6.043.318 

1913.. 

I.I  13,944 

4.461.062 

4 

00 

6.312,01  1 

1.233,838 

.195 

480.576  6.175.476 

1914.. 

1,019.553 

4.160.832 

4 

DM 

5,361,925 

977.930 

182 

568.025  5.706.787 

1915.. 

967,880 

3.746.334 

3 

87 

4.576,112 

819.672 

17'' 

392.909  4.958.915 

1916.. 

835.873 

3.408.934 

4 

08 

5.782.842 

1.177.260 

20 

752.643  5,338.837 

1917.. 

703.667 

3,41  1,740 

4 

85 

5,478,151 

1.277.249 

23 

1.060.977  5.749.966 

1918.. 

379.817 

2,219. HI 

5 

SJ 

4.841.133 

1.498.164 

.31 

1.123.825  4.841.120 

1919.. 

454.337 

3.085.957 

6 

79 

7,466,000 

1.782.793 

U 

1,161.898  6.030.648 

1920.. 

.   396.230 

3.524.658 

8 

.90 

9,910.000 

3.147,281 

.32 

2.054,503  8,726.442 

These  figures  indicate  a  decided  decrease  during  re- 
cent  years  in  the  demand  for  roofing  slate,  whereas  the 
demand  for  millstoek  is  increasing.  With  renewal  of 
building  activity  a  growing  demand  for  roofing  slate 
has  been  noted. 

No  Detailed  Specifications  for  the  Commodity 
Roofing  slates  are  graded  differently  in  different  lo- 
calities. In  the  Pen  Argyl-Bangor  district  of  Pennsyl- 
vania slates  are  graded  as  No.  1.  clear,  No.  2,  clear, 
No.  l.  ribbon,  where  the  ribbon  is  not  exposed  on  the 
finished  roof,  and  No.  2,  ribbon,  where  it  is  exposed. 
At  Slatington,  I'a..  and  in  Vermont  they  are  graded  as 
No.  l.  No.  2.  and  intermediate.  Peach  Bottom  Blates 
are  graded  as  No,  1  and  No.  2.  The  Virginia  product 
is  known  in  the  trade  as  Buckingham  slate,  and  is 
graded  as  No.  1  and  No.  2.  No.  I  is  sometimes  graded 
in  two  thicknesses,  fk  in.  and  in.  Recently,  in  Ver- 
mont and  Pennsylvania  another  class  of  heavy,  rough 
slates  known  as  architectural  grade  has  been  placed 

on  the  market;  and  a  similar  grade  known  as  "rustic" 
or  "Colonial  rustic"  is  manufa  tured  in  Virginia.  Struc- 
tural slate  is  graded  as  ribbi  or  clear  in  Pennsylvania) 
and  according  to  color  in  Vermont.  The  requirements 
for  electrical  slate  are  mon  igid  than  those  for  struc- 
tural or  roofing  slate,  for  it  must  have  high  dielectric 
rill,  and  must  therefoi  ei    of  all  ribbons  or 

other  conducting  material  No  definite  specifications 
are  now  established,  but  two  independent  movements 
are  on  foot  t<>  establish  uniform  specifications. 

Roofing  slate   in  carload   lots    is   packed   loose    in  cars, 
than  carload  lots  consisting  of  6,000  lb.  or  more 
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are  placed  loose  in  cars  and  partitioned  with  the  name  of 
the  consignee  on  partition.  Smaller  lots  must  be  crated 
or  bundled,  and  tagged.  Grave  vaults  are  placed  loose 
in  cars.  Millstock  is  shipped  loose  in  carload  lots  and 
crated  in  smaller  consignments.  Blackboards  are 
crated.  The  minimum  carload  of  roofing  slate  is  40.000 
lb.,  of  millstock  36,000  lb.,  blackboards  30,000  lb.,  and 
school  slates  24,000  lb. 

Roofing  slate  is  sold  by  the  square  (sufficient  slate 
to  cover  100  sq.ft.  when  placed  on  the  roof  with  stand- 
ard 3-in.  head  lapl.  millstock  and  blackboards  by  the 
square  foot,  baseboard  by  the  running  foot,  and  school 
slates  by  the  dozen.  Roofing  slate  is  generally  stored 
in  the  open,  but  other  classes  are  kept  under  cover. 

Up  to  the  present  time  slate  producers  have  been 
generally  unsuccessful  in  obtaining  commodity  freight 
rates,  the  best  rating  being  sixth  class.  As  slate  is 
a  heavy  material,  it  has  thus  been  greatly  handicapped 
in  competition  with  other  types  of  roofing.  A  recent 
ruling  of  the  Interstate  Commerce  Commission  reads  in 
part  that  "carriers  should  promptly  revise  their  rates 
on  roofing  slate  to  central  territory  so  as  to  bring  them 
into  better  accord  with  rates  on  other  roofing  materials." 
As  a  result  of  this  recommendation  it  is  expected  that 
changes  will  soon  be  made  which  will  concede  to  slat'1 
rates  that  will  be  substantially  below  sixth  class. 

The  terms  of  settlement  on  slate  shipments  are  usu- 
ally 2  per  cent  discount  in  ten  days,  thirty  days  net  for 
roofing  and  thirty  or  sixty  days  net  for  other  classes. 
The  only  insurance  on  shipments  is  usually  that  con- 
tained in  a  uniform  bill  of  lading.  Breakage  losses  are 
higher  for  blackboards  than  for  other  classes.  Damage 
claims  on  roofing  slate  are  negligible,  being  a  small 
fraction  of  1  per  cent. 

Roofing  slate  is  sold  directly  to  roofers  and  buildin? 
supply  dealers  or  through  jobbers  or  brokers.  Struc- 
tural slate  is  sold  on  contract  to  builders.  Unfortu- 
nately, some  irresponsible  roofers  reduce  the  requisite 
3-in.  head  lap  or  otherwise  improperly  lay  slate,  and 
the  resulting  defective  roofs  have  retarded  the  normal 
growth  of  the  slate  industry.  To  a  lesser  degree  simi- 
lar abuses  exist  in  the  structural  slate  industry.  To 
guard  against  such  undesirable  conditions,  co-operative 
marketing  companies  have  been  established  to  handle 
the  .-ales  of  large  groups  of  producers.  Such  companies 
establish  offices  in  all  large  consuming  centers  and  thus 
maintain  a  general  supervision  over  the  conduct  of  oper- 
ations and  workmanship.  The  maintenance  of  district 
offices  also  enables  the  producer  to  scrutinize  his  credits 
and  avoid  losses  through  sales  to  financially  irrespon- 
sible parties. 

The  tendency  for  some  producers  under  stress  of 
circumstances  to  underbid  their  competitors,  even  sell- 
ing at  a  loss,  has  led  to  an  instability  in  the  market. 
The  industry  also  suffers  from  improper  classification 
of  materials.  Slates  vary  greatly  in  quality,  and  lack 
of  sufficient  care  on  the  part  of  the  slate  salesman  prop- 
erly to  classify  and  represent  his  product  has  had  a 
detrimental  effect  on  the  industry.  Even  a  low-grade 
slate  if  properly  applied  makes  an  enduring  and  ser- 
viceable roof  for  the  lower  classes  of  structures,  but  the 
selling  of  low-grade  slate  where  the  highest  quality  is 
demanded  cannot  be  too  strongly  condemned.  A  slate 
can  be  procured  suitable  for  every  type  of  roof,  from 
sheds  and  garages  to  the  finest  residences,  and  the  price 
should  be  graded  accordingly.  A  more  rigid  classifica- 
tion and  insistence  upon  correct  representation  of  the 
product    by    sales    agents    would    undoubtedly    tend    to 


popularize  slate;  and  a  better  standardization  of  struc- 
tural slate  is  also  to  be  desired.  The  publication  by  the 
Structural  Service  Bureau  of  Philadelphia  of  a  series 
of  pamphlets  giving  standard  specifications  for  various 
types  of  structural  slate  is  an  important  movement 
toward  correcting  this  condition. 

The  outstanding  marketing  error  made  by  many  slate 
producers  is  the  attempt  to  make  sales  by  emphasizing 
the  defects  in  slate  from  districts  other  than  their  own. 
This  is  in  part  due  to  a  failure  to  realize  that  the  real 
competitors  of  slates  are  not  other  slates  but  materials 
of  an  entirely  different  character  that  may  be  used  as 
substitutes.  Thus,  for  switchboards,  structural  prod- 
ucts, and  household  appliances,  marble  and  soapstone  are 
interchangeable  with  slate;  and  in  the  roofing  field  a 
multitude  of  products  may  be  used.  When  slate  pro- 
ducers fully  awaken  to  the  fact  that  their  interest  lies 
in  uniting  against  common  competitors,  a  brighter  fu- 
ture is  in  store  for  them.  Such  unity  of  action  should 
embrace  the  development  of  better  mining,  improved 
manufacturing  equipment  and  methods,  and  wider  utili- 
zation of  waste,  for  thereby  the  cost  of  production  is 
reduced  and  a  more  favorable  basis  for  competition  is 
established.  A  second  step  is  to  grade  and  classify 
slate  more  rigidly,  and  discourage  misrepresentation.  A 
third  step  is  to  establish  better  bookkeeping  methods. 
Price  cutting  which  undermines  and  demoralizes  the 
market  is  commonly  due  to  ignorance,  for  the  seller, 
through  poor  cost  accounting,  may  unwittingly  sell  be- 
low the  actual  cost  of  production. 

The  active  effort  now  being  made  to  establish  a  Na- 
tional Slate  Association  is  a  long  step  in  the  right 
direction,  for  it  is  only  by  united  action  and  by  the 
development  of  a  spirit  of  co-operation  rather  than  com- 
petition that  conditions  in  the  industry  may  be  im- 
proved. 

The  attractiveness,  enduring  qualities,  and  service- 
ability of  slate  are  well  known,  and  any  successful  effort 
on  the  part  of  producers  to  provide  a  carefully  classified 
and  reliable  product  at  moderate  cost  would  not  only 
benefit  the  slate  industry  but  also  the  multitude  of 
individuals  who  may  dwell  under  its  protection,  or  whom 
it  may  serve  in  various  other  ways. 


New  Applications  of  Schoop's  Metal- 
Spraying  Process 

Strongly  adherent,  homogeneous  coatings  of  lead,  tin, 
zinc,  aluminum,  brass,  or  copper  can  now  be  sprayed 
without  the  use  of  compressed  oxygen,  a  small  pointed 
flame  of  acetylene  and  compressed  air  being  sufficient, 
according  to  an  article  in  the  Sept.  2  issue  of  the 
Chemiker  Zeitung  abstracted  in  the  Journal  of  the  So- 
ciety of  Chemical  Industry.  Not  only  is  the  cost  of 
transport  and  hire  of  cylinders  obviated,  but  the  process 
is  more  economical  than  the  older  one.  For  many  years 
coatings  of  enamel,  quartz,  or  glass  have  been  produced 
by  Schoop's  process,  and  recently  very  hard,  chemically 
resistant  coatings  of  a  mixture  of  metal  and  glass 
enamel  or  similar  substances  have  been  successfully 
obtained.  Another  new  application  of  the  process  is 
in  the  production  of  coatings  of  "stainless"  steel  on 
metallic  objects  whereby  they  may  be  made  non-rusting 
as  well  as  hard;  and  further  experiments  are  now  in 
hand  which,  if  successful,  will  result  in  the  production  of 
machine  tools  having  an  outer  skin  of  hard  alloy 
("stainless"  or  tungsten  steel)  on  a  body  of  other 
suitable  softer  metal. 
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The  Proposed  Payroll  Tax  in  Mexico 

A  Critical  Study  of  Legislation  Suggested  by  President  Obregon  to  Establish  State 

Compensation,  Insurance  and  Pensions — Intended  to  Regulate 

Profit-Sharing  Clauses  of  Constitution  of  1917 

Special  Correspondence 


WHEN  the  Mexican  Constitutional  Convention, 
held  at  Queretaro  early  in  1917,  was  considering 
the  new  organic  law  for  the  republic,  it  was 
demanded  by  the  leaders,  headed  by  Carranza,  that  the 
inspiration  and  purpose  of  the  revolution,  which  was  to 
secure  for  the  people  improved  economic  and  social  con- 
ditions, be  written  into  the  new  constitution  as  a  pro- 
tection to  the  country  from  future  reactionary  move- 
ment. And  as  the  demands  of  the  leaders  prevailed, 
we  find  embodied  in  the  constitution  of  1917  an  article 
numbered  123  on  Labor  and  Social  Welfare.  The  last 
sentence  of  Clause  VI  of  the  article  states: 

"In  all  agricultural,  commercial,  manufacturing  or  min- 
ing enterprises  the  workmen  shall  have  the  right  to  par- 
ticipate in  the  profits  in  the  manner  fixed  in  Clause  IX  of 
this  Article." 

Clause  IX  reads: 

"The  determination  of  the  rate  of  profit  sharing  described 
in  Clause  VI  shall  be  made  by  special  commissions  to  be 
appointed  in  each  municipality  and  to  be  subordinated  to 
the  Central  Board  of  Conciliation  to  be  established  in  each 
state." 

In  accordance  with  the  requirement  of  the  introduc- 
tory paragraph  of  Article  123,  some  of  the  state  legis- 
latures already  have  passed  laws  regulating  the  principle 
thus  constitutionally  established.  But  as  the  principle 
of  profit  sharing  appears  repugnant  to  certain  theories 
of  economics,  the  application  of  the  state  laws  regulat- 
ing this  division  of  profits  between  labor  and  capital  is 
found  to  be  difficult.  Profit  sharing  has  been  found 
by  experience  in  other  countries  to  be  an  excellent 
method  of  reward  to  executives  and  supervisors  whose 
judgment  and  whose  acts  directly  affect  the  success  of 
an  enterprise  and  its  net  profits,  whereas  the  same  ex- 
perience has  proven  that  such  participation,  when  purely 
profit  sharing,  that  is,  a  prearranged  agreement  between 
employer  and  employees  that  the  latter  shall  share  in  a 
predetermined  proportion  of  the  profits,  rarely  leads  to 

et inn  on  the  part  of  the  workmen,  because  the 
accumulation  of  the  reward  is  for  them  too  far  removed 
trom  their  control,  too  speculative,  and  the  payments 
are  too  remote  in  application.  It  was  to  be  expected 
that  the  same  features  would  be  noted  in  Mexico.  Under 
the   laws  of  at  least  one  of  the   Mexican   states,  varia- 

from  pure  profit  sharing  are  permitted,  but  such 
variations,  unless  carried  into  tine  bonus  systems, 
which  really  have  nothing  to  do  with  net  profits,  savor 
stronglv  of  gratuities  rather  than  actual  participation. 
It  ha  iblished  thai  true  profit  Bharing  falls  so 

indiscriminately  on  all  workmen,  worth)  or  unworthy, 
that    the  skillful   resent   this   lack   <■  nation,   and 

a  tendency  to  suppi  i      per  anal  inil  •   ults. 

Obregon  Favosa  i"  PbCbmtTa    on  i-       Payboli 

Evidently  realizing  these  feature  .  and  i  iiK  the 

difficulty  of  application,  President  Obregon  announced 

il  months  ago  thai  this  fall  he  would  |   i  ent  to 

the  National  Congress  for  its  consideration  and  action. 

m  legislation  to  regulate  those  clauses  of  n,. 

Btitutional   article   dealing  with  profit    sharing,  his   pur- 

•  deral    law.    applicable 


throughout  the  republic,  for  the  several  state  regula- 
tions covering  the  subject,  the  proposed  federal  law  to 
establish  state  compensation,  insurance,  and  pensions. 
The  President  gave  considerable  publicity  to  his  project, 
and  at  the  time  requested  the  Congressional  candidates 
to  express  their  opinions  regarding  it  before  the  July 
elections,  so  that  the  voters  might  have  knowledge  of 
the  attitude  of  the  candidates  toward  the  proposal. 

To  come  to  the  gist  of  the  proposed  law,  it  is  only 
necessary  to  note  that  Obregon  states  that  it  is  his 
personal  belief  that  all  industry  should  be  taxed  10  per 
cent  of  its  total  payroll,  to  establish,  with  the  proceeds 
of  the  tax,  state  funds  from  which  to  pay  workmen's 
accident  compensations,  death  benefits,  and  old-age  pen- 
sions. This  tax  should  be  offered  as  a  substitute  for, 
and  to  relieve  employers  of,  all  other  forms  of  profit 
sharing.  In  one  of  the  sections  of  the  proposal  the 
amount  of  the  tax  is  qualified  by  the  phrase  "not  to 
exceed  10  per  cent,"  but  as  in  another  section  the  per- 
sonal idea  of  the  maximum  is  given  as  above  expressed, 
it  is  evident  that  the  legislation  will  be  attempted  with 
that  maximum  as  a  goal.  With  the  recommendation 
of  the  chief  executive  of  the  nation  back  of  it.  there  is 
little  doubt  that  such  taxation  in  such  amount  will  be 
enacted  unless  more  vigorous  protests  against  it  than 
now  are  apparent  prevail. 

Mining  Industries  Cannot  Pass  Tax  On  to  Consumer 

The  effect  of  such  a  tax  on  Mexican  industry  in  gen- 
eral will  be  the  immediate  increase  in  costs  in  all  pro- 
ductive industry,  in  agriculture,  in  mining,  in  manu- 
facturing and  in  all  lines  of  selling,  in  jobbing,  in 
wholesaling,  and  in  retailing,  where  this  extra  overhead 
will  have  to  be  absorbed.  Concomitant  with  these  in- 
creased costs  will  lie  an  immediate  increase,  marked 
up  by  producers  and  handlers,  in  sales  price  or  con- 
sumer's cost  of  practically  all  articles  produced  except 
some  raw  materials  the  prices  of  which  are  fixed  in 
markets  outside  the  republic.  Attendant  upon  these 
increases  will  come  a  further  increased  cost  of  living. 
requiring  to  complete  the  cycli  further  wage  increases 
on  which  additional  tax  will  be  colli 

A.-  usual,  the  consumer  will  ultimately  pay  the  tax, 
v.  it'n  tew  exceptions.  One  ol  these  exceptions  is  in  the 
metal-mining  industries.  Whereas  the  manufacturer,  the 
sales  agent,  and  the  retailer  can,  and  will,  avoid  the 
M  of  ih.  tax  by  the  simple  process  of  boosting 
prices,  the  metal  miner  in  .Mexico  will  not  lie  so  for- 
tunate in  securing  relief.  For  him  the  prices  of  his 
product  gold,  silver,  copper,  lead  /.inc.  and  other 
metals  air  not  established  by  himself,  but  by  other 
tones,  both  economic  ami  personal,   in   foreign  markets. 

London  will  dictate  to  him  the  price  he  shall  receive 

for  his  silver;  New  York  '  nal  ,"r  bis  '^ad,  and  so  on.  To 
the  Mexican  metal-mining  industries  the  proposed 
assessment  means  only  an  additional  direct  federal  tax 
which    will    have    to    lie   entered    as   another    item    in    an 

alreadj  alarming  and  growing  list  of  cosl  accounts. 

Taxes  on  the  mining  industries  in  Mexico  are  already 
d   heavy,     'lie'    Federation   taxes   production, 
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production  sales,  the  mining  claims,  and  in  addition 
receives  a  proportion  of  certain  of  the  state  taxes;  the 
states  tax  production,  material  sales,  and  real  property. 
A  resume  for  the  first  half  of  1922  of  the  taxes  actually- 
paid,  the  production,  costs,  and  profits  of  a  favorably 
situated  and  relatively  highly  profitable  but  small  prop- 
erty in  northern  Mexico,  affords  an  interesting  example 
of  present  conditions.  Probably  the  greater  majority 
of  operating  concerns  in  the  Mexican  metal-mining 
field  are  far  from  being  so  fortunate.  The  resume  is 
given  as  follows: 

Pesos 

Federal  tax  on  production 54,989.28 

Federal  invoice  tax 4,187.52 

Federal  perten'ncia  tax  (1$  tercios) 1,234.64 

Total  direct  federal  taxes 60.411.44 

Federal  percentage  on  state  property  tax 204.00 

Federal  percentage  on  state  sales  tax 47.  64 

Federal  percentage  on  municipal  automobile  tax 1 8 .  00 

Total  indirect  federal  taxes 269 . 64 

Grand  total  of  all  federal  taxes 60,681.08 

State  production  tax 12,148.92 

State  property  tax 815.88 

State  sales  tax 190.51 

Statecai/iracumtax 19.40 

Total  state  taxes 13,174.7! 

Municipal  tax  on  automobiles  and  auto  trucks 72  00 

Grand  total  federal,  state  and  municipal  taxes 73,927.  79 

Average  total  taxes  per  month 12,321.30 

Average  total  taxes  per  day 410  71 

Total  ore  shipped  first  half  year  1922.  tons 444.8 

Total  ore  milled  first  half  of  year  1922.  tons 22,747.7 

Total  crude  ore  production,  tons 23, 192.  5 

Pesos 

Total  taxes  paid  same  period 73,927.79 

Total  taxes  per  ton  of  crude  ore 3, 1 87 

Total  actual  gross  value  of  production 923,867.  04 

Per  cent  total  taxes  of  total  gross  value 8.  002 

Costs  for  same  period :  Pesos 

Mining 202.93 1 .  84 

Milling II  3,482  20 

General 70,779.31 

Freight  and  treatment 128.986.86      516,180.21 

Total  actual  gross  operating  profit 407,686.  83 

Total  taxes  paid 73,927.79 

Total  actual  net  operating  profit 333,759.04 

Per  cent  total  taxes  of  gross  profit 18.133 

The  total  payroll  for  the  period  amounted  to  233,- 
499.68  pesos.  Had  Obregon's  proposed  10  per  cent  pay- 
roll tax  law  been  in  effect,  the  company  would  have  had 
to  pay  an  additional  23,349.97  pesos  in  direct  federal 
taxes.  This  would  have  amounted  to  an  additional 
2.544  per  cent  on  the  gross  value  of  the  production,  and 
5.727  per  cent  on  the  gross  operating  profit. 

Many  operating  mining  concerns  are  not  in  so  favor- 
able a  position  as  the  above.  Some  already  are  paying 
as  high  as  40  per  cent  of  their  gross  profits,  and  the 
proposed  tax  on  wages  will  add  over  10  per  cent  more. 
Such  excessive  taxation  on  an  industry  so  hazardous, 
from  an  investment  standpoint,  as  is  mining  does  not 
attract  new  capital  to  the  field.  If  all  managers  of 
Mexican  mines  now  in  operation  were  to  make  analyses 
of  their  present  taxes  and  the  new  proposed  wage  tax 
against  present  profits,  many  would  be  shocked. 

It  is  interesting  to  weigh  the  claims  respecting  bene- 
fits which  the  proposed  tax  is  alleged  to  offer  to  the 
mining  industries.  First,  according  to  the  scheme  as  now 
presented,  the  employers  will  be  exempted  from  com- 
pensation payments  for  death  by  accident,  and,  second, 
similar  exemption  on  account  of  accidents  resulting  in 
permanent  incapacity.  These  are  all.  The  scheme  di- 
vides work  accidents  not  resulting  in  mortality  into 
three  classes:  those  resulting  in  total  permanent  inca- 
pacity; those  resulting  in  partial  permanent  incapacity, 
and,  finally,  those  of  a  transitory  nature,  comprising  the 
class  in  which  the  victim  recovers  within  ninety  days. 
The  state  is  to  indemnify  for  the  first  two ;  the  employer 
the  latter. 

Without  accurate  statistical  data  it  is  fair  to  assume 


that  the  majority  of  injured  employees,  up  to  90  per 
cent  as  an  estimate  of  the  accident  cases  in  mining, 
fully  recover  and  are  back  to  work  within  ninety  days. 
These  are  the  cases  for  which  the  employer  will  have 
to  furnish  medical  attendance  and  pay  full  wages  for 
the  transitory  period.  Necessarily,  then,  the  employer 
must  continue  to  carry  compensation  insurance  to  cover 
this  risk,  in  addition  to  paying  an  abnormally  high  tax 
to  secure  the  two  exemptions  noted. 

In  view  of  the  fact  that  metal  prices  are  fixed  by 
others  than  the  Mexican  producers,  and  in  addition  to 
the  responsibility  for  compensation  in  case  of  minor 
accidents,  the  justice  of  the  tax  at  the  rate  proposed 
is  to  be  doubted. 

Ancient  River  Channels  of  California 

By  George  L.  Slimmer 

Much  money  has  been  invested  in  mining,  or  trying 
to  mine,  the  ancient  river  channels  of  California.  These 
channels  are  exceptionally  interesting  gold  deposits,  and 
although  little  attention  is  paid  to  them  by  most  engi- 
neei-s,  they  nevertheless  deserve  study.  With  intelli- 
gent supervision  and  ample  capital  to  tide  over  the  min- 
ing of  poor  streaks,  they  should  add  considerable  to 
the  wealth  of  the  country. 

Butte  County,  Calif.,  is  one  of  the  counties  that  offer 
an  attractive  field  for  the  study  and  development  of 
ancient  river  channels.  East  of  the  Sacramento  River 
in  the  Sierra  Nevadas  a  number  of  channels  have 
been  discovered,  and  mining  them  for  gold  has  gen- 
erally been  profitable  when  properly  managed. 

The  dredge  fields  in  the  Sacramento  valley,  among 
the  richest  in  the  world,  have  derived  their  gold  almost 
entirely  from  the  ancient  channels  on  the  higher  moun- 
tains. Although  some  of  the  channels  have  been  mined 
more  or  less,  the  bulk  of  their  wealth  still  lies  buried 
under  the  lava-capped  mountains. 

The  gravel  in  these  ancient  streams  lies  on  a  bed- 
rock of  slate,  serpentine,  sometimes  granite  and 
porphyry;  the  slate  is  interlaced  with  thousands  of 
small  quartz  stringers,  very  few  of  which  show  colors 
in  the  pan,  except  the  worn  placer  gold. 

The  overburden  or  covering  on  the  gravel  is  sediment 
and  lava  cap.  The  sediment  varies  in  thickness  from 
a  few  inches  to  30  ft.,  and  on  top  of  the  sediment  the 
lava  varies  from  a  few  feet  thick  along  the  mountain 
slopes  to  500  or  600  ft.  on  the  higher  ridges.  The 
gravel  is  generally  free  from  large  boulders,  and  the 
gold  is  easy  to  save  in  the  ordinary  sluice  box  with 
attached  undercurrent. 

The  gold  has  a  fineness  from  850  to  925.  Some 
platinum  occurs  in  practically  all  of  the  channels,  but 
little  attempt  has  been  made  to  save  it.  Ninety  per 
cent  of  the  gold  is  on  bedrock,  and  though  there  is 
almost  always  a  defined  pay  streak,  it  will  change  from 
rich  to  poor,  narrow  or  wide,  and,  quite  often,  in  a 
very  few  feet.  As  an  instance,  one  claim,  extraordi- 
narily rich  at  point  of  discovery,  suddenly  returned 
almost  nothing  on  favorable  bedrock  for  300  ft.:  then 
began  paying  a  hundred  dollars  a  man  per  shift. 

Owing  to  the  impossibility  of  determining  the  prob- 
able gold  content  of  ancient  river  channels,  mining 
operations  in  such  river  beds  are  obviously  of  such  un- 
certainty that  the  man  or  company  of  small  means  should 
let  them  strictly  alone,  as  most  of  the  failures  have 
been  due  to  lack  of  funds  to  carry  on,  where  those  with 
ample  cash  would  have  won  out. 
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JOHN  T.  FULLER 


NEAR  the  door  of  the  "private"  office  of  the  gen- 
eral superintendent  for  the  American  Bauxite 
Co..  at  Bauxite,  Ark.,  is  a  painted  sign  which 
advises  all  and  sundry  employees  to  come  in  and  "not 
lose  time  waiting  outside."  From  this  particular  mine 
comes  the  ore  for  mak- 
ing, among  other  things, 
the  aluminum  contained 
in  90  per  cent  of  all  the 
kitchen  utensils  and  au- 
tomobiles in  the  United 
States.  About  1,000  men 
work  around  the  mine 
and  mill.  Bauxite  is  ex- 
clusively a  "company" 
town,  and  the  superin- 
tendent is  a  sort  of  god- 
father to  the  entire  pop- 
ulation of  the  commun- 
ity. A  visitor  in  the  office 
will  find  the  superintend- 
ent of  the  calcining  plant 
and  the  fireman  of  a 
steam  shovel  standing 
listening  while  the  chief 
chemist  or  the  purchas- 
ing agent  is  settling 
some  question  with  the 
general  superintendent, 
who  sits  at  his  desk  fac- 
ing the  door.  There  can- 
not be  much  behind-the- 
other-fellow's-back  stuff 
when  the  other  fellow  or 
one  of  his  best  friends 
may  walk  in  at  any  time. 
The  prevailing  atmos- 
phere is  one  of  open 
frankness;  nobody  has 
much  secret  business, 
because  all  are  working 
to  the  same  end :  efficient 

production  of  bauxite  ami  a  decenl  life  fin-  everybody 
in  the  community.     This  system  i  ng  things  in 

the  open  might  not  work  well  in  many  places;  as  a 
matter  of  fact,  it  mi^ht  not  work  at  Bauxite  except  for 
the  personality  of  the  occupant  of  the  chair  behind  the 
desk:   meet   Mr.  John  T.  Fuller.     The  neer" 

might  be  applied   to   Mr.    Full'  r    in    t'  ■   original 
meaning  the  man  who  driv<  "  machine 

!)••  controls  is  human;  it  consists  "f  th(  taflf  .Mil  the 
employees   of   the    company.      He    !•''•  pli 

romp  >  vision  and  a  contented  group  of  labor- 

Hit    i>'i    ii"  CO  ordinatr    the  i  f   all 

To  this  end.  he  has  a  meeting  every  day  at  i  p.m.  of  all 
department  heads,  and  of  department  head  nd  fore- 
men twice  each  month  in  the  evening.     At  thes< 

the  adjustments  that  are  i 
make    the    different    parts    .,i"    his    machine    operate 
thly.     That  really  ought   to  lie  the  principal   func- 
tion of  any  manager.     Before   he   went    to    I: 
I'M  I,  Mr.  Fuller  had  been  for  a  ;!it  superin- 


tendent for  the  Canadian  Copper  Co..  in  charge  of  min- 
ing operations  at  Copper  Cliff,  Ontario,  and  prior  to 
that  time  he  spent  five  years  for  the  De  Beers  Consoli- 
dated company  in  the  diamond  mines  of  South  Africa. 
At  the  time  he  left  Kimberley  he  was  manager  of  the 
Du  Toits  Pan  mine,  the 
most  remarkable  of  the 
De  Beers  group  and  the 
largest  diamond  mine  in 
the  world.  He  had  risen 
through  successive  pro- 
motions from  chief  en- 
gineer, the  position  that 
he  took  originally  in 
1903.  As  manager  at 
Du  Toits  Pan,  he  was 
largely  responsible  for 
the  development  of  the 
ingenious  method  of 
underground  mining 
that  superseded  the  old 
open-cut  work  and  made 
possible  the  exploitation 
of  the  lower  portions 
of  the  diamond-bearing 
"pipes."  This  plan  was 
originated  by  Gardner 
Williams,  as  related  in 
the  Journal  -  Press  of 
Sept.  23,  1922.  If  one 
can  get  him  started  on 
the  narrating  of  his 
experiences  in  South 
Africa.  Mr.  Fuller  has  a 
repertoire  of  true  stories 
of  adventure  that  will 
seem  almost  unbeliev- 
able. Lions,  snakes, 
Hottentots,  fires,  pesti- 
lence,  mine  caves,  floods. 
and  shipwrecks  are  a 
few  of  the  topics  he  can 
discuss  from  personal  experience.  He  is  a  most  inter- 
esting raconteur.      He  tells  of  the   intricate  proce- 

ting  diamonds  concealed  in  the  body  of  workers 
whose  contracts  are  to  expire.  Native.*  frequently  cut 
themselves  and  allow  the  wound  to  heal  over  a  stone. 
Swallowing  diamonds  is  amateurish,  and  is  detected  In 
a  simple  homeopathic  treatment. 

Mr.  Fuller  was  graduated  from  Lehigh  University  in 
L902,  after  a  brilliant  career  as  a  football  and  track 
man  that  did  not  entirely  eclipse  his  reputation  as  an 
engineering  student.  Four  months  each  summer  dur- 
ing liis  college  ''  I  iii  the  anthracite  mints  at 
Shamokin,  where  he  did  everything  that  a  miner  has 
Lo  do.  Mr.  Fuller  married  Rebecca  Thompson,  of 
rlomesdale  Pa,,  in  Capetown  on  May  lo.  unit..  They 
have  two  children,  .•<  son  fifteen  and  a  daughter  thirteen. 
This  sketch  started  in  the  year  1922  and  has  progressed 
backward  if  such  a  thing  i--  possible  chronologically, 
we  may  add  that  in  Wilkes-Barre,  Pa., 

.  n    No  Mr     Fuller   was   born. 
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Producers  of  Radium-Bearing  Ores 
and  Radium 

"Will  you  kindly  tell  me  the  name  or  names  of  companies 
in  the  United  States  which  mine  the  ores  and  extract  radium 
from  them?" 

We  can  do  no  better  than  quote  from  a  recent  report 
of  the  U.  S.  Geological  Survey  by  F.  H.  Hess,  which 
describes  the  activity  of  radium  ore  producers  during 
1921.  The  radium  occurs  in  minute  amounts  in  uranium 
and  vanadium  ores,  and  the  8,540  tons  produced  con- 
tained 109  tons  of  uranium  (256,945  lb.  of  U30\),  201.5 
tons  of  vanadium  (719,720  lb.  V,05),  and  about  33  gm. 
of  radium.  The  approximate  value  of  the  ore  was 
$76,000.  Radium,  mostly  as  sulphate,  amounting  to 
35.693  gm.,  was  isolated  during  the  year.  Mr.  Hess's 
report  follows,  in  part: 

"The  Standard  Chemical  Co.,  the  largest  operator  in  the 
United  States,  closed  its  mines  late  in  October,  1921.  The 
Radium  Company  of  Colorado  closed  its  camp  in  Long  Park 
early  in  the  fall  of  that  year,  and  carried  on  only  minor 
operations  at  its  Calamity  Creek  camp.  The  Carnotite 
Products  Co.,  formerly  the  Tungsten  Products  Co.,  com- 
bined with  the  Radium  Company  of  Colorado,  and  business 
was  continued  under  the  latter  name.  The  camp  of  the 
United  States  Radium  Corporation  in  Long  Park  was  oper- 
ated throughout  the  year.  The  W.  L.  Cummings  Chemical 
Co.,  with  claims  in  Bull  Canyon,  Gypsum  Valley,  and  Hamm 
Canyon,  did  not  mine  on  any  of  its  claims  during  the  year, 
nor  did  the  Chemical  Products  Co.  operate  on  its  proper- 
ties on  Temple  Mountain,  Utah.  The  uranophane  deposits 
at  Lusk,  Wyo.,  were  worked  but  little  during  the  year,  owing 
to  litigation.  The  deposits  of  torbernite  and  autunite  in  the 
White  Signal  district  of  New  Mexico  were  prospected,  but 
no  shipments  of  ores  were  made.  Some  of  the  material  was 
used  in  a  sanatorium  at  Silver  City  for  making  radio-active 
water  for  external  and  internal  application  in  disease.  Most 
of  the  production  at  Utah  came  from  properties  formerly 
owned  by  Senators  Kearns  and  Clark,  now  owned  by  the 
Radium  Company  of  Colorado,  on  Dry  Creek,  between  Moab 
and  Monticello.  Smaller  quantities  came  from  the  property 
of  the  Keystone  Metals  Reduction  Co.,  on  Polar  Mesa,  on 
the  north  side  of  the  La  Sal  Mountains,  from  H.  W.  Balsley's 
claims  on  the  south  side  of  the  La  Sal  Mountains,  and 
from  Sayer  &  McKeever's  operations  on  the  San  Rafael 
Swell.  The  total  shipments  from  Utah  amounted  to  373 
tons,  probably  averaging  somewhat  less  than  2  per  cent 
of  U.O,  and  4  per  cent  of  V=05. 

"Newly  discovered  carnotite  deposits,  with  the  usual 
accompanying  vanadium  minerals,  extend  for  a  number  of 
miles  on  the  east  and  west  sides  of  Carrizo  Mountain,  in 
New  Mexico  and  Arizona,  on  both  sides  of  the  state  line. 
They  were  prospected  during  the  year,  and  were  examined 
for  several  companies.  No  shipments  were  made.  The 
deposits  are  much  richer  in  vanadium  than  in  uranium,  and 
the  claim  owners  base  most  of  their  hopes  for  profit  on  the 
vanadium.  The  deposits  occur  in  rocks  of  the  same  age 
as  those  of  the  Paradox  region,  in  Colorado. 

"Deposits  were  reported  to  have  been  found  in  the  Lukach- 
ukai  Mountains,  in  Arizona,  south  of  Carrizo  Mountain,  but 
no  details  are  at  hand. 

"No  production  is  known  to  have  been  made  during  the 
year  from  the  vanadinite  deposits,  of  which  a  considerable 
number  are  known  through  the  Southwest,  although  none 
have  been  proved  to  be  large. 


"The  quantity  of  radium  in  salts  produced  during  the 
year  was  greater  than  the  quantity  of  radium  in  the  ores 
mined.  It  was  produced  by  the  Standard  Chemical  Co., 
Pittsburgh;  Radium  Company  of  Colorado,  Denver;  United 
States  Corporation,  58  Liberty  St.,  New  York  City;  W.  L. 
Cummings  Chemical  Co.,  16th  and  Arch  Sts.,  Philadelphia, 
Pa.;  and  Keystone  Metals  Reduction  Co.,  Cheswick,  Pa.  Most 
of  the  radium  was  produced  as  sulphate,  and  a  smaller 
quantity  as  bromide. 

"Physicians  and  surgeons,  to  whom  most  of  the  radium  is 
sold,  were  affected  like  others  by  the  bad  business  situation 
of  the  year,  and  European  financial  conditions  were  so  bad 
that  radium  was  not  bought  nearly  as  fast  as  it  was  pro- 
duced, and  a  considerable  stock  was  therefore  left  in  the 
hands  of  the  producers. 

"Like  the  State  of  New  York  in  1920,  the  City  of  Phila- 
delphia bought  two  grams  of  radium  in  1921 — twenty-five 
milligrams  in  the  form  of  anhydrous  radium  sulphate  and 
the  remainder  in  the  form  of  anhydrous  radium  bromide.  The 
radium  was  bought  under  sealed  bids,  and  the  contract  was 
awarded  to  the  Radium  Company  of  Colorado  on  July  29  for 
$154,000.  The  radium  bromide  is  kept  in  solution  at  the 
Philadelphia  General  Hospital,  and  the  emanation  is  pumped 
off  every  other  day  and  sealed  into  capillary  tubes  or  seeds. 
These  are  used  both  by  permanent  embedding  in  diseased 
tissue  and  in  certain  forms  of  applicators.  The  Philadelphia 
General  Hospital  serves  especially  the  poor  of  the  city,  and 
radium  treatment,  necessarily  very  costly  under  ordinary 
circumstances,  is  brought  within  the  reach  of  those  of  small 
means. 

"It  is  greatly  to  be  hoped  that  other  municipalities  or 
units  of  government  will  also  buy  radium,  so  that  its  use 
may  be  available  to  many  more  of  the  needy.  Some  well-to- 
do  philanthropists  have  given  radium  to  hospitals  in  which 
they  were  interested,  and  as  its  value  becomes  better  known 
similar  gifts  will  probably  be  made  by  others." 


The  Production  of  Celestite 

"Will  it  be  trespassing  too  much  on  your  time  and  good 
nature  to  ask  you  if  you  have  any  data  at  hand  that  will 
give  us  an  idea  as  to  the  amount  and  price  of  celestite- 
strontium  sulphate  used  and  produced  in  the  United  States? 
Is  the  celestite  imported  in  the  crude  or  is  it  in  the  sulphate, 
and  does  the  new  tariff  place  a  duty  on  it?" 

In  1921,  according  to  the  records  of  the  U.  S.  Geo- 
logical Survey,  no  strontium  ore  was  mined  in  the 
United  States,  nor  has  any  been  mined  since  1918,  when 
a  small  amount  was  produced  from  a  deposit  in  Barstow 
County,  Calif.  Deposits  in  Arizona,  Texas,  and  Wash- 
ington have  been  worked  on  a  small  scale  in  the  past. 
About  2,000  tons  of  strontium  ore  is  required  each  year 
by  the  United  States  chemical  industry,  practically  all 
of  which  is  imported.  The  imports  of  strontium  car- 
bonate and  strontium  oxide  into  the  United  States 
during  1921  amounted  to  1,212,758  lb.,  having  a  value 
of  $4,393.  Owing  to  the  infrequency  of  any  transac- 
tions in  strontium  ore,  and  to  the  fact  that  production 
in  the  United  States  is  almost  negligible,  Engineering 
and  Mining  Journal-Press  does  not  publish  quotations 
covering  that  mineral. 

Both  strontianite  and  celestite  have  been  placed  on 
^he  free  list  in  the  Fcrdney  tariff  act. 
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Slick  Oil  Field,  in  Oklahoma, 
Described  in  Report 

429  Wells  Producing  in  March,  1922— Three  Sands 

Have  Yielded  Petroleum  —  Problem 

of  Treating  "Cut  Oil" 

A  REPORT  entitled  "Petroleum  Engineering  in  the 
Slick  Oil  Field,  Creek  County,  Oklahoma,"  by  F.  X. 
Schwarzenbek  and  J.  S.  Ross,  petroleum  engineers  of 
the  Bartlesville,  Okla.,  Experiment  Station,  has  just 
been  issued  by  the  U.  S.  Bureau  of  Mines.  The  report 
includes  a  history  of  the  development  and  description 
of  the  producing  formations  and  geological  structure  of 
the  Slick  field,  and  is  amply  illustrated  with  maps,  cross- 
sections  depicting  the  underground  conditions,  and 
sketches  of  various  mechanical  devices  used  in  oper- 
ating. 

The  Slick  field  is  six  miles  east  of  Bristow  in  the 
central  part  of  Creek  County,  Okla.,  and  lies  in  T. 
15  and  16,  N„  R.  10  E.  The  town  of  Slick  lies  near 
the  southwest  corner  of  the  field  and  is  reached  by 
the  Oklahoma-Southwestern  R.R.  from  Bristow. 

Oil  was  discovered  in  the  Slick  field  in  1913  by  a 
well  drilled  near  the  central  part  of  Sec.  15,  T.  15  N., 
R.  10  E.  Initial  daily  production  of  this  well  is  re- 
ported to  have  been  about  seven  barrels.  The  first  well 
drilled  to  the  Dutcher  sand  in  the  Slick  field  was  com- 
pleted in  the  fall  of  1918,  by  the  Oklahoma  Syndicate, 
Ltd.  The  Dutcher  sand  was  found  at  a  depth  of  2,579 
ft.,  and  the  well  started  flowing  at  the  rate  of  200  bbl. 
per  day.  During  1919  only  a  small  amount  of  drilling 
was  done,  and  it  was  not  until  early  in  1920  that  an 
intensive  drilling  campaign  began.  The  greatest  activ- 
ity took  place  in  November  and  December,  1920,  and 
in  January  and  February,  1921.  On  March  15,  1922, 
there  were  429  wells  producing  in  the  Slick  field.  Of 
these  wells  302  flowed  naturally  after  being  drilled 
into  the  sand.  The  production  of  the  Slick  field  reached 
a  maximum  in  April,  1921,  the  average  daily  production 
during  that  month  amounting  to  approximately  16,800 
bbl.  The  average  daily  production  during  March,  1922, 
amounted  to  approximately  9,800  bbl. 

Oil  has  boon  produced  from  three  sands  in  the  Slick 
field.  The  names  of  these  Bands,  given  in  the  order 
of  their  depth  from  the  surface,  are  the  Glenn,  Dutcher, 
and  Wilcox.  The  Tanaha  sand  does  not  produce  oil, 
although  it  has  carried  showings  of  both  oil  and  gas 
in  a  number  of  wells.  The  Dutcher  sand  is  the  main 
productive  sand  in  the  field,  and  is  encountered  at 
depths  varying  from  2,600  to  2,800  ft.,  depending  on  the 
locality. 

A  peg  model  of  the  field  was  constructed  b  the 
Bureau  Of  Mines  u  an  additional  aid  in  studying  ub» 
surfare  conditions.  This  model  was  placed  on  exh 
at  the  offices  of  the  Mid-Continent  Oil  and  (las  Associa- 
tion in  Tulsa  and  was  viewed  by  a  number  of  Opel 
that  were  interested  in  the  Slick  field  An  underground 
'ir    map    was   drawn    representing    the    top    of    the 


Dutcher  sand.  A  copy  of  the  contour  map  and  a  photo- 
graph of  the  peg  model  are  included  in  the  report  on 
the  Slick  field. 

A  chapter  of  the  report  is  devoted  to  a  discussion  of 
water  problems  in  the  Slick  field.  Suggested  methods 
for  repairing  certain  wells  in  the  field  have  been  made, 
and  the  use  of  cement  for  plugging  operations  has  been 
discussed.  Analyses  are  given  of  waters  from  the  Glenn 
and  Dutcher  sands.  Curves,  giving  the  records  of  oil 
production  in  the  Slick  field,  as  well  as  family  decline 
curves  and  future  production  curves  for  the  Dutcher 
sand,  have  been  compiled.  The  report  also  discusses 
drilling  methods  and  production  practices  and  gives 
figures  showing  comparative  costs  of  steam  and  electric 
power  for  drilling  wells  in  the  Slick  field. 

Since  approximately  10  per  cent  of  the  output  of  the 
Slick  field  must  be  dehydrated  to  produce  "pipe  line 
oil,"  the  problem  of  treating  this  "cut  oil"  is  important. 
Some  wells  in  the  field  have  produced  oil  containing 
as  high  as  50  per  cent  "B.  S."  The  report  discusses 
methods  used  for  dehydrating  oil  and  gives  figures  on 
costs  for  the  different  methods  in  use. 

The  report  on  the  field  has  been  issued  in  co-opera- 
tion with  the  Bartlesville,  Okla.,  Chamber  of  Commerce. 
The  latter  organization  will  distribute  it  at  a  price  of 
50c.  in  cash  per  copy. 


Optimistic  as  to  Petroleum  Situation 
in  Mexico 

Despite  the  drying  up  of  wells  in  some  of  the  best 
districts  along  the  Atlantic  coast,  the  Mexican  De- 
partment of  Commerce  is  inclined  to  take  an  optimistic 
lookout  of  the  petroleum  situation.  Summing  up  an 
elaborate  statement  of  actual  conditions  by  districts 
discloses  the  following  condition:  Four  hundred  and 
seventy-six  wells  actually  in  production,  with  a  potential 
daily  capacity  of  202,961  cubic  meters,  or  1,276,625  bbl. 
This  gives  an  average  per  well  of  over  2,500  bbl.  daily. 
With  an  understanding  between  the  oil  men  and  the  gov- 
ernment regarding  a  fixed  tax,  for  at  least  a  reasonable 
period  in  advance,  large  territories  will  be  thoroughly 
explored,  and  presumably  there  will  be  a  large  produc- 
tion in  Mexico  for  main  years. 

The  principal  districts.  Dumber  of  wells,  and  monthly 
output  are  given  as  follows : 

\',>.  of  Monthly  Output, 

Wells  Bbl. 

S  n  Pedro  y  Lai                      3.  U  P.)  1 1 

I  b  ino  31 

191 

38 

-  in    JerAnlmo    2  72,410 

mpa   kmatULn-Zacamlxtle     ...   87  49  ..<M9 

errc   \zul 30  216.307 

Alaaan     8  1.436 

I    I    LlMIO    4  6.848 

2  17.298 

Tl.rrn    Hliinca-Alamo    '.»  U8.7B3 

1  18,870 

v.iiarlMn    11  1.1K4 

Sun    Marcos    l  20 

Tangulto    «  72 

12  338 

Ixhuatlan    9  B0 

--irl.it  2  8 

4  26 
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The  Lightning  River  Gold  Area,  in 
Ontario — The  Ontario  Department  of 
Mines  has  recently  published,  in  mimeo- 
graph form,  a  report  on  the  Lightning 
River  Gold  Area,  by  Cyril  W.  Knight. 
Copies  may  be  obtained  on  application 
to  the  department  at  Toronto.  This 
district  is  one  of  those  in  which  many 
prospectors  have  been  working  recently, 
and  the  report  will  be  exceedingly  in- 
structive to  them  as  well  as  to  others 
who  are  prospecting  in  other  parts  of 
northern  Ontario,  or  who  are  consider- 
ing doing  so. 

The  region  is  easy  of  access,  being 
in  the  Temiskaming  district,  south  of 
Upper  Lake  Abitibi.  It  is  entered  in 
summer  through  La  Reine,  Que.,  on  the 
Canadian  National  Ry.,  but  in  winter 
the  quickest  way  is  by  a  winter  road 
from  Ramore,  on  the  T.  &  N.  O.  Ry., 
92  miles  north  of  Cobalt. 

After  describing  the  various  pros- 
pects, Mr.  Knight  points  out  that,  lack- 
ing systematic  sampling,  it  is  necessary 
to  base  an  expression  of  opinion  largely 
on  geological  structures.  He  believes 
that,  at  the  north  parts  of  Harker  and 
Holloway  townships,  the  severe  disturb- 
ances' to  which  the  rocks  have  been 
subjected  are  favorable  to  the  deposi- 
tion of  gold  ore,  and  give  promise  of 
further  discoveries.  The  presence  of 
schisted  Temiskaming  conglomerate, 
such  as  is  found  at  Porcupine  and  Kirk- 
land  Lake,  is  encouraging,  and  he  con- 
siders that,  although  the  occurrences 
of  gold  in  the  Lightning  River  area  are 
only  in  the  prospect  stage,  the  region 
is  unquestionably  worthy  of  further 
and  more  intensive  prospecting. 

In  northeastern  Ontario  there  are  two 
main  gold  belts,  which  contain  the 
most  important  gold  mines  in  the  prov- 
ince. The  belts  are  roughly  parallel 
to  each  other  and  25  to  40  miles  apart. 
Each  is  about  70  miles  long  and  each 
follows  a  belt  of  Temiskaming  sedi- 
ments consisting  of  conglomerate,  gray- 
wacke,  and  slate.  Occurring  in  or 
near  the  northern  belt  of  sediments  are 
the  Dome  and  other  mines,  the  near-by 
Hollinger  mine,  the  Croesus,  and  the 
gold  prospects  of  the  Lightning  River 
area.  The  south  belt  includes  the 
Matachewan,  Kirkland  Lake,  and 
Larder  Lake  deposits. 

Vanadium — A  nineteen-page  bulletin 
on  "Vanadium"  has  been  issued  by  the 
Imperial  Mineral  Resources  Bureau  in 
its  series  on  the  mineral  industries  of 
the  British  Empire  and  foreign  coun- 
tries during  the  war  period.  The  topics 
covered  include  vanadium  minerals, 
metallurgy,  uses,  prices,  world's  output 
and  a  summary  of  the  deposits  in  the 
British  Empire  and  foreign  countries. 
A  bibliography  is  appended.  Obtain- 
aole  from  H.  M.  Stationery  Office,  Im- 
perial House,  Kingsway,  London,  W  C 
2,  England,  for  7d. 


Reduction  of  Hematite — "The  Rate  of 
Reduction  of  Hematite  to  Magnetite  by 
Methane"  is  discussed  in  U.  S.  Bureau 
of  Mines  Reports  of  Investigations  No. 
2,381,  obtainable  from  the  Bureau,  at 
Washington,  D.  C,  on  request.  While 
studying  the  reduction  of  iron  oxides  by 
fuel  gases  in  the  Pacific  Experiment 
station,  it  was  noted  that  methane 
seemed  less  active  than  hydrogen  and 
carbon  monoxide.  The  experiments  de- 
scribed in  this  bulletin  were  planned 
for  the  purpose  of  finding  under  what 
conditions  of  time  of  contact  the 
methane  would  become  effective  as  a 
leducer. 

Clay — U.  S.  Bureau  of  Mines  Reports 
of  Investigations.  No.  2,382,  six  pages, 
obtainable  on  request,  discusses  the 
methods  of  mining  and  preparing  white 
clays  for  market,  in  the  vicinity  of 
Langley,  S.  C.  The  clays  mined  in  the 
district  are  sedimentary  kaolins  with 
few  impurities;  they  are  well  adapted 
for  use  in  paper  stock,  for  which  they 
find  their  main  application,  and  in  pot- 
tery and  chinaware  without  washing. 
The  milling  practice  of  three  repre- 
sentative plants  is  described. 

Bureau     of     Standards — The     U.     S. 
Bureau  of  Standards  has  issued  Circu- 
lar No.  24,  which  is  a  list  of  all  publica- 
tions   of   the   Bureau   to   July    1,    1922 
with  short  descriptions  of  the  contents' 
of    each.       A     list    is     also    given    of 
all     government     depository    reference 
libraries    in    the    United    States.      The 
circular   may   be    obtained    on   applica- 
tion to  the  Bureau  at  Washington,  D.  C. 
Diamond  Drilling  for  Oil— In  a  four- 
page   article  in  the  Mining   Magazine 
for  October   (Salisbury  House,  London 
Wall,   London,   E.   C.   2;   price   Is.   6d  ) 
the  adaption  of  the  diamond  drill  to  the 
oil  field   is   discussed.     Its   advantages 
are    summed    up    as    follows:     By    the 
removal  of  a  core,  accurate  records  of 
underground    conditions    are   furnished. 
It  is  more  rapid  than  either  the  rotary 
or  the  standard  drill.     It  is  practically 
two  drills  in  one,  in  that  it  operates 
equally    well    in    soft    or    hard    strata, 
and    employs    mud    fluid    if    necessary. 
It  is  adapted  to  structure  testing,  wild- 
catting,  and  production  drilling,  at  any 
size,  to  any  depth,  within  limits  men- 
tioned in  the  article. 

Russian  Platinum  Industry— A  state- 
ment as  to  the  present  position  of  the 
Russian  platinum  industry  is  given  in 
a  three-page  article  in  the  Mining 
Magazine  for  October  (Salisbury  House, 
London  Wall,  London,  E.  C.  2;  price 
Is.  6d.).  Little  is  said  as  to  when 
Russian  production  is  expected  to  re- 
turn to  normal,  but  particulars  are 
given  of  the  Anglo-Ural  Platinum  Trust 
Co.,  Ltd.,  an  association  that  is  ex- 
pected to  assist  the  industry  in  getting 
back  on  its  feet. 

Colorado  Mining — The  Annual  Report 
for  1921  has  been  issued  by  the  Col- 
orado Bureau  of  Mines,  State  Capitol, 
Denver,  and  is  obtainable  on  request. 
The  report  covers  fifty-five  pages,  and 
includes  a  list  of  all  operating  mines 
in  the  state. 


New  Books 


The  Supervision  of  Manual  Work 

The  Foreman  and  His  Job.  By  Charles 
R.  Allen.  Lippincott  &  Co.,  Phila- 
delphia. $3.50. 
During  recent  years  there  have  been 
many  discussions'  on  the  subject  of  the 
position,  scope,  and  function  of  the 
foreman  in  an  industrial  organization. 
In  certain  phases  of  industry  a  realiza- 
tion of  the  importance  of  his  task  has 
resulted  in  the  holding  of  conferences 
at  which  minor  executives  discussed 
those  factors  that  may  affect  efficiency 
of  operation  and  cost  of  production 
The  author  of  this  book  has  acted  as  ' 
conference  leader  and  as  advisor;  he 
has  also  been  connected  with  schemes 
for  the  training  of  men  selected  for 
such  work.  The  result  has  been  the  col- 
lection of  voluminous  notes  on  the  sub- 
ject and  the  publication  of  the  volume 
under  review. 

The  book  deals  primarily  with  super- 
vision, cost  control,  and  instruction.  The 
duties  of  the  foreman  are  discussed 
in  detail.  The  word  "job"  is  defined, 
followed  by  the  most  dreadful  reiter- 
ation of  the  two  words  "job"  and  "jobs" 
that  it  is  possible  to  imagine.  In  an 
attempt  to  make  his  message  explicable, 
the  author  has  had  recourse  to  the 
plentiful  use  of  italics  and  quotation 
marks;  editing  to  condense  and  clarify 
is  conspicuous  by  its  absence. 

Early  chapters  deal  with  the  analysis 
of  tasks  and  supervisory  control,  the 
connection  between  detailed  responsibil- 
ities and  procedure  adopted,  and  the 
conditions  necessary  for  effective  super- 
vision. Subsequent  sections  discuss 
specific  and  detailed  responsibilities, 
costs  and  managerial  problems,  methods 
for  the  analysis  of  information,  the 
human  factor,  co-operation,  the  analysis 
of  a  managerial  problem,  and  general 
instructions. 

The  book  contains  much  of  value  to 
foremen  and  other  executives.  Its  use- 
fulness, however,  is  seriously  marred 
by  a  method  of  presentation  that  makes 
interpretation  exceedingly  difficult.  The 
claim  may  be  made  that  the  author 
speaks  the  language  that  is  understood 
by  foremen.  If  so,  a  great  opportu- 
nity has  been  lost  to  present  the  results 
of  much  experience  in  an  educative 
manner.  Unfortunately,  however,  an 
absence  of  clarity  on  the  part  of  an 
author  breeds  typographical  careless- 
ness, which  is  evidenced  in  the  first  few 
pages  of  the  book  under  review  by  such 
lapses  as  "analysis  of  the  foremans 
job"  and  "the  leaders  was  especially 
skilled." 

If  the  manuscript  had  been  condensed 
and  edited,  the  book  would  have  con- 
stituted an  acceptable  addition  to  the 
literature  of  the  subject.  Furthermore, 
it  might  have  been  possible  to  publish 
it  at  a  reasonable  price. 

A.  W.  Allen. 
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Mine  Fire  Measures  Considered 
by  California  Commission 

Recommendations    Made   by   Committee 

of  American  Mining  Congress  Basis 

for  Proposed  New  Regulations 

The  American  Mining  Congress  com- 
mittee which  was  appointed  at  the  re- 
cent Cleveland  meeting  in  compliance 
with  a  telegram  from  the  Industrial 
Accident  Commission  of  California  ask- 
ing that  a  study  be  made  of  the  facts 
available  concerning  the  Argonaut  mine 
fre  and  that  rules  be  formulated  that 
would  serve  to  prevent  the  recurrence 
of  such  a  disaster  has  submitted  a  list 
of  eight  preventive  measures  that  are 
applicable  to  all  metal  mines  in  gen- 
eral. Charles  A.  Mitke  was  chairman 
of  this  committee.    The  report  follows: 

Believing  that  every  mine  presents 
a  separate  and  distinct  fire-hazard 
problem,  requiring  special  study  and 
treatment,  we  offer  the  following  gen- 
eral recommendations,  to  be  used  in 
formulating  specific  measures  for  the 
prevention  and  fighting  of  metal-mine 
fires: 

Preventive  Measures 

1.  Keep  the  mine  workings  and  en- 
trances clear  of  all  unnecessary  accu- 
mulations of  combustible  or  inflammable 
material. 

2.  Establish  rules  for  the  safe  han- 
dling and  storage  of  oils,  carbide,  and 
explosives. 

3.  Maintain  adequate  insulation  on 
all  electric  wiring  and  equipment. 

4.  Caution  miners,  by  means  of  pla- 
cards and  otherwise,  as  to  the  dangers 
of  smoking  underground. 

5.  All  dry  shafts  should  be  fire- 
proofed.  In  cases  where  the  use  of 
gunite,  concrete,  or  other  fire-proof 
material  is  not  feasible,  a  sprinkler 
system   should  be   installed. 

Fire-Fighting  and  Life  Saving 
Measures 

1.  Formulate  a  plan  of  action  to  be 
followed  in  case  of  fire  in  any  part  of 
the  mine. 

2.  Make  suitable  arrangements  for 
warning  underground  men  in  case 
of  Ore. 

hnuld  be  made  ol  mine 
\  entilation,    and    '  ■  of    air 

i  ded  on  a  suitable  map. 
i    y. ,  hanii  al    ventilation    i      recom- 

for    those    in     which    air    CUrrei 

variable   and   mutable,      I    i 

•  nether  or  not    provision 

■ I  .    ' 

in  time  of  fire  depend*   on   condition 
ting  at  each  individual  mine. 
■  illation   of    fire    dooi 
ndi 

■  men. 
i\    Wherever     possible,    when    mine 
workings  extend  a  distance  of  1.000  ft. 
re  from  the  mine  opening,  or  en- 
connection  with  a  closely  sdja- 
Dine    should   be    maintained.      In 
further  addition   to  the   state   require- 


ments regarding  second  exists,  it  is 
recommended  that,  where  conditions 
warrant,  provision  be  made  for  sealing 
off  second  exits  or  main  shafts  from 
the  other  workings. 

7.  Provide  dry  shaft  stations  and 
pump  houses  with  means  of  extinguish- 
ing fires,  which  should  preferably  con- 
sist of  hose  connected  to  water  under 
pressure.  If  this  is  not  available, 
water  barrels  or  fire-foam  extinguishers 
should  be  provided.  All  electrical  in- 
stallations should  be  provided  with 
carbon-tetrachloride  extinguishers. 

8.  Oxygen-breathing  apparatus 
should  be  available  for  rescue  work. 

At  a  meeting  on  Oct.  24,  called  by 
the  Industrial  Accident  Commission  of 
California  to  consider  mine  fires  and 
their  prevention,  a  general  committee 
was  appointed  which  considered 
the  above  recommendations  and  ap- 
proved of  many  of  them.  The  recom- 
mendations approved  and  others  sug- 
gested by  G.  S.  Rice,  of  the  U.  S. 
Bureau  of  Mines,  and  suggestions  of 
the  Industrial  Accident  Commission 
and  others  were  referred  to  a  sub- 
committee with  instructions  to  prepare 
a  consistent  set  of  mine  fire  regulations 
and  report  them  back  to  the  general 
committee. 

Petroleum  Institute  Announces 
Program  for  Meeting 

Standardization     of     Drilling     Methods 
and    Equipment   To   Be   Discussed 
at   St.   Louis 
The   program   of   the   group   sessions 
to  be  held  at  the  third  annual  meeting 
of  the  American  Petroleum  Institute  al 
the  Statler  Hotel,  St.  Louis,   Dec.  6,   7 
and   8,    has    been    arranged    in    such    a 
manner  as  to  provide  for  a  full  discus- 
sion and  consideration  of  certain  funda- 
mental problems.     The  sessions  will  re- 
late to: 

ili  "Standardization,  Simplification 
and  Improvement  of  Drilling  Methods 
and  Equipment." 

(2)    "What  Is  Good  Gasoline?" 

The   Present    Status    and    Prob- 

;  ble    Development  of  Internal   Combus 

i  ngines     to     Consume      Heavy 

ill  "The  Development  and  Use  of 
Natural  Gasoline." 

There  will  also  be   group   sessions   of 
of    the    Institute    deal 
ing   with    Railroad    Transporation.   Fire 
on   and    a    meeting   of   Commit- 
tee  D-2    of   the    American    Society    for 

The  morning  of  Dei  -  6  will  !»■  de- 
voted   to   a    meeting   of   the   board   of 

councillors   to  nominate   twenty   direc- 
tor* and  to  consider  such  other  b 
us   may   be   brought    before   the   body. 

The  afternoon  and  evening  session;  will 


be  general,  and  the  program   for  them 
will  be  announced  later. 

The  group  sessions  as  to  the  other 
subjects  mentioned  will  convene  on  the 
morning  of  Dec.  7,  and  it  is  probable 
that  these  groups  will  remain  in  ses- 
sion throughout  Dec.  7  and  8,  recessing, 
however,  to  attend  the  general  sessions. 
The  program  for  the  group  sessions 
having  for  discussion  the  general  topic, 
"Standardization,  Simplification,  and 
Improvement  of  Oil  Drilling  Methods 
and  Equipment,"  beginning  at  10:30 
a.m.,  Dec.  7,  is  as  follows: 

(1)  "The  Cementing  of  Oil  Wells." 
F.  B.  Tough,  Bureau  of  Mines. 

(2)  "Physical  Qualities  of  Pipe — 
Iron,  Bessemer  and  Open-Hearth 
Steel."   S.  F.  Speller.  National  Tube  Co. 

(3)  "Essential  Qualities  and  Anal- 
ysis of  Raw  Materials  Entering  Into 
the  Manufacture  of  Drilling  Equipment 
and  the  Value  of  Heat  Treatment." 
Prof.  F.  F.  Mcintosh,  Carnegie  Insti- 
tute of  Technology;  S.  D.  Tuthill,  Lucey 
Manufacturing  Corporation;  and  F.  B. 
Foley,  Bureau  of  Mines. 

1 4 1  "Simplification  of  Methods  and 
the  Value  of  Co-operation  and  Co-ordi- 
nation by  Industries"  (Illustrated). 
William  A.  Durgin,  Department  of 
Commerce. 

1 5 I  "Standardization  in  the  Oil  In- 
dustry." From  the  engineer's  point  of 
view:  A.  B.  Steen,  The  Texas  Co.;  from 
the  field  man's  point  of  view,  speaker 
to  be  announced;  from  the  supply  man- 
ufacturer's point  of  view,  embracing 
general   discussion. 

(6)  "What  Has  Been  Done  Toward 
Uniformity?"  O.  V.  Borden,  Tulsa 
Purchasing  Agents'  Association. 

(7)  "Mid-Continent  Oil  and  Gas  As- 
sociation's Activities  Regarding  Pipe 
for  Deep  Well  Drilling."  J.  Edgar 
Pew,  The  Sun  Co. 

(8)  "Si  i.nilization  of  Tool  Joints." 
S.  A.  Guiberson,  Jr.,  The  S.  A.  Guiber- 
son   Corporation. 

(9)  "Standardization  of  Rig  Irons." 
H.  J.  Lockhart,  Parkersburg  Rig  & 
Keel    I 

(10)  "Standardisation      of     Cable 

Lou       C,    Sands.  Oil    Well    Sup- 
ply Co. 

(Ill  "What  Does  the  Oil  Industry 
Wish    to     Do    About     Standardization  ?" 

General  di 


Judge  Gary  (Jots  Safety  Medal 

\t    a    luncheon    given    at    the    Hanker 
Club,  in   New   York  City,  on   Nov.  8  by 
Arthur     Williams,     president     of     the 
Safetj     In   titute    of    America,    in    honor 

of  Elbert  II.  Gary,  the  Louis  Living- 
ston Seaman  medal  was  awarded  to 
Judge  Garj  for  conspicuous  achieve- 
ment in  the  conservation  of  human  life. 
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MEN  YOU  SHOULD 
KNOW  ABOUT 


The  resignation  of  Dr.  George  Otis 
Smith  as  director  of  the  U.  S.  Geologi- 
cal Survey,  so  that  he  can  qualify 
legally  as  a  member  of  the  President's 
Coal  Commission,  will  place  the  full  re- 
sponsibility for  the  conduct  of  the  Sur- 
vey during  the  next  eleven  months  in 
the  hands  of  Philip  S.  Smith,  who  has 
been  serving  as  the  Survey's  adminis- 
trative geologist.  The  new  director 
has  spent  practically  his  entire  career 
on  the  staff  of  the  Survey  and  is 
thoroughly  conversant  with  its  work. 
Though  his  outstanding  accomplish- 
ments have  been  on  his  geological  and 
economic  studies  in  Alaska,  he  has  had 
wide  experience  with  many  phases  of 
the  work  done  in  his  bureau.  He  is 
known  as  an  unusually  capable  geolo- 
gist, and  possesses,  also,  great  executive 
capacity.  Simultaneously  with  Dr. 
George  Otis  Smith's  resignation  came 
the  announcement  that  David  White 
will  retire  as  the  Survey's  chief  geol- 
ogist to  resume  his  research  work.  He 
will  be  succeeded  in  the  office  of  chief 
geologist  by  W.  C.  Mendenhall.  Mr. 
Mendenhall  has  been  a  member  of  the 
Survey  staff  for  twenty-eight  years. 
His  geological  field  work  has  extended 
from  the  southern  Appalachians  to 
Alaska.  For  more  than  ten  years  he 
has  served  as  geologist  in  charge  of 
the  Land  Classification  Board.  This 
latter  place  will  be  filled  by  the  promo- 
tion of  Herman  Stabler.  In  connection 
with  Mr.  White's  retirement  as  chief 
geologist,  Dr.  George  Otis  Smith  con- 
tributes this  comment: 

"On  Nov.  16  David  White  will  have 
completed  ten  years'  service  as  chief 
geologist.  This  contribution  to  the  ad- 
ministration of  the  Survey  has  been  at 


the  expense  of  his  own  scientific  work, 
even  though  he  has  thereby  increased 
the  scientific  value  of  the  work  of  his 
associates.  It  seems  fair  that  his  oft- 
repeated  request  for  permission  to  re- 
turn to  his  own  geological  studies 
should  now  be  granted,  not  only  to 
gratify  the  natural  desire  of  an  inves- 
tigator who  has  laid  aside  research 
problems  one  after  another,  but  to  pro- 
mote the  advancement  of  our  science." 

S.  F.  Shaw  is  inspecting  mines  at 
Taxco,  Guerrero,  Mexico. 

Walter  G.  Perkins,  of  London,  is 
spending  a  few  days  in  New  York,  stop- 
ping at  the  Hotel  Belmont. 

James  MacNaughton,  general  man- 
ager of  the  Calumet  &  Hecla  and  sub- 
sidiary properties,  has  gone  to  Europe 
for  several  weeks. 

Albert  Roberts,  formerly  of  Salt 
Lake  City,  has  been  appointed  secre- 
tary of  the  Minerals  Separation  North 


Philip  S.  Smith 


ajrtarrn  if  t«i»J 


Da  vid  White 

American  Corporation  and  will  here- 
after make  his  headquarters  at  the  New 
York  office. 

Alford  Roos  has  gone  home  to  Bayard, 
N.  M.,  from  geological  work  recently 
started  in  connection  with  the  peg- 
matites of  Taos  County,  N.  M.  Mr. 
Roos  will  return  soon  to  complete  the 
work.  His  headquarters  will  be  at 
Santa  Fe. 

J.  J.  Rutledge  was  erroneously  re- 
ported in  the  Oct.  21  issue  of  the 
Journal-Press  as  having  been  appointed 
chief  mining  engineer  of  the  Maryland 
Geological  Survey.  Mr.  Rutledge  is 
chief  mine  engineer  of  the  recently  or- 
ganized Maryland  Bureau  of  Mines. 

Mining  and  metallurgical  engineers 
visiting  New  York  City  last  week  in- 
cluded: H.  S.  Lyne,  of  Australia;  I.  C. 
Ashmead,  of  Wilkes-Barre,  Pa.;  R.  P. 
McLaughlin,  of  San  Francisco;  and  Carl 
E.  David,  of  Cleveland. 


W.  C.  Mendenhall 

David  Irwin  has  been  made  general 
superintendent  of  mines  and  mills  in 
Bisbee  and  of  the  smelter  in  Douglas, 
Ariz.,  by  the  Copper  Queen  branch  of 
the  Phelps  Dodge  Corporation.  Mr. 
Irwin  was  formerly  general  superin- 
tendent of  the  Moctezuma  Copper  Co., 
at  Nacozari. 


Obituary 


E.  A.  Latimer,  acting  general  mana- 
ger of  the  pipe-line  department  of  the 
Magnolia  Petroleum  Co.,  died  in  Dallas 
on  Oct.  10.  Mr.  Latimer  had  been  con- 
nected with  various  Standard  Oil  inter- 
ests for  many  years. 

Niels  Esperson,  a  Gulf  Coast  oil  oper- 
ator, died  suddenly  in  Chicago  on  Oct. 
14.  Mr.  Esperson  was  born  in  Born- 
holm,  Denmark,  in  1857,  came  to  the 
United  States  in  1872  and  settled  in 
California,  where  he  engaged  in  mining 
until  1889.  He  then  moved  to  Okla- 
homa, and  later  became  interested  in 
the  development  of  oil  in  Kansas.  In 
1905  he  went  to  Houston,  Tex.,  and  was 
associated  in  the  opening  of  the  Humble 
Oil  field. 

Roger  C.  Knox,  superintendent  of  the 
Black  Oak  mine,  at  Soulsbyville,  Calif., 
met  his  death  on  Oct.  17  by  a  fall  in 
the  mine. 

Mr.  Knox  had  been  superintendent  of 
the  mine  for  fifteen  years,  having  un- 
watered  it  after  a  shutdown  period  of 
several  years.  Under  his  regime  the 
vein,  which  had  been  faulted  off,  was 
recovered  and  the  property  bi'ought  to 
a  profitable  condition.  Prior  to  coming 
to  Black  Oak  Mr.  Knox  operated  exten- 
sively in  Montana  and  Nevada,  particu- 
larly in  Tonopah  in  the  earlydays  of 
that  camp. 
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Leading  Events 


BETTY  O'NEAL  100-ton  flotation  plant  starts  at 
Battle  Mountain.  New 

Phelps  Dodge  Corporation  doubles  output  at  Morenci 
I  Ariz.)  mines. 

Hollinger  and  Dome  companies  have  established  rec- 
ords in  northern  Ontario  mines. 

Iron-ore  shipments  from  Duluth  exceed  last  year's 
by  75  per  cent. 

Solution  of  problems  in  coal  industry  hinges  on  ade- 
quate transportation  facilities,  say  Washington  officials. 

Oliver  Iron  Mining  Co.  includes  salaried  men  in  wage 
increases. 


Bunker  Hill  interests  bond  Highland  Surprise  mine, 
in  the  Coeur  d'Alene  district  in  Idaho,  and  Callahan 
Zinc-Lead  plans  to  absorb  Galena  property. 

Tonopah  mine  operators  defeat  plan  to  gain  further 
wage  increase  by  surface  employees. 

North  American  Gold  Corporation  "sees"  $6,000,000 
in  property  abandoned  by  Coniagas  company  after 
spending  $300,000. 

Engels  Copper  Co.  earned  $98,000  operating  profit 
during  the  third  quarter. 

Production  costs  on  the  Rand  are  still  40  per  cent 
higher  than  in  1914. 


Active  Development  in  Sandon 
District,  B.  C. 

Properties  Idle  Since  the  Nineties  Are 

Being  Worked — High  Price  of  Zinc 

Has   Stimulating   Effect 

Not  for  many  years  has  activity  in 
the  mines  of  the  Sandon  district,  in 
eastern  British  Columbia,  been  so  pro- 
nounced. Old  properties  idle  since  the 
nineties  are  starting  operating,  and  in 
some  cases  shipping  high-grade  zinc 
ores  which  until  recently  were  worth- 
less. The  Whitewater  mine,  which  has 
been  operated  by  leasers,  has  started 
development  on  its  property  by  surface 
workings  to  determine  if  a  new  shoot 
uncovered  by  leasers  on  the  lower 
extends  to  the  surface.  The 
Whitewater  Deep  is  also  planning  re- 
suming development.  The  Charleston 
group,  near  the  Whitewater,  has  en- 
red  a  good  snowing  of  ore  The 
Wellington,  adjoining  the  Whitewater 
one  the  west,  has  recently  been  pul- 
iation by  the 
Slocan  Consolidated  Silver  M 
of  Sandon.  Johnny  Ilarn 
made  a  strike  of  high-grade  ore  in  the 
old  Reco  mine,  and  the  Noble  Five. 
.malum 
mines  have  resumed  development  work. 
In  the  "Four  Mile"  and  Silverton  dis- 
tricts si  "f  high-grade 
silver  ore  in  the  Van  Roi  and  Hewitt 
proper!                  sen  made  by 

ill  i  <  lariboo  has  resumed 
ml Tit  of  its  Jenny  ground.  Near 
Kaslo  and  Ainsworth,  in  the  lake  dis- 
trict, the  Cork  Provil 
countered  a  new  shoot  of  ore  in  the 
workings,  and  the  Florence 
Silver  is  operating  its  mine  and  mill  to 
full  rapacity. 


"Copper  Steel"  Selected 
to  Resist  Corrosion 

Sinking  of  the  new  Geneva  shaft  of 
the  Oliver  Iron  Mining  Co.  on  the 
Gogebic  Range  in  Michigan  was  started 
on  Oct.  24.  However,  the  regular  crews 
will  not  be  put  at  work  for  some  time, 
as  delivery  of  much  material  has  been 
delayed.  It  has  been  found  imprac- 
ticable to  roll  extra  heavy  sections  for 
shaft  lining,  so  it  is  now  planned  to 
obtain  the  required  resistance  to  corro- 
sion of  the  steel  by  using  "copper  steel" 
containing  a  proportion  of  copper. 


Salaried  Men  Get  Raise  From 

Oliver  Iron  Mining  Co. 
The  Oliver  Iron  Mining  Co.  has  an- 
nounced a  raise  in  wages  of  all  salaried 
men.  which  will  be  retroactive  to  Oct. 
1.  This  increase  is  in  line  with  the 
anted  general  labor  in  Septem- 
ber, but  is  based  on   a  gradual 

of  a  flat  rate.  The  total  num- 
ber of  men  that  have  been  effected  by 
the  two  raises  is  more  than  12,000. 


Lou-Washer  Patent  Suit  Decided 
Against  Inventor 

The    United    States    Court    of    Appeals 

red  a  decision  in  the  i 
Alexander    McDongall    vs.    the    Oliver 
Iron    Mining   Co.,   in   which   it    hi 
tabled     the     ruling     of     Judge     Wilbur 
Booth,   of   the  E     Disti  id    Court,   in 

favor  of  Hi.,  defendant.  The  lit 
i-  relative  to  alleged  infringemi 
a  log  washer  which  was  designed  ami 

•I   by    Mi      hfcDoUgall.      The  dam- 
by  the  plaintiff  involved 
a    large    ran    of    money,    and    the   case 
will    probably   be   appealed    again. 


Betty  O'Neal  Flotation  Plant 
Begins  Operations 

Old    Silver   Bonanzas    Near    Battle 
Mountain,     New,     Revived     by 
Construction  of  Modern  Plant 

On  Oct.  23  the  new  100-ton  flotation 
plant  of  the  Betty  O'Neal  company 
started  operations  at  Battle  Mountain, 
Nev.  The  holdings  of  the  company 
comprise  the  Betty  O'Neal  and 
Estella  mines,  which  were  operated 
forty  years  ago.  X.  H.  Getchell  is 
manager. 

ric  power  for  mill  and  mine 
machinery  is  generated  at  the  com- 
iwer  house,  equipped  with 
Fairbanks  Morse  semi-Diesel 
engine  direct  connected  to  a  generator 
which  produces  L"J")  hp.  of  electric 
energy. 

tin.  from  the  mine  is  weighed  on 
track    scales    at     the    coarse-crushing 

plant  and  dumped  into  a  50-ton  bin 
feeding  to  a  Xo.  4  Allis-Chalmers 
gyratory  crusher.  From  the  crusher 
the  product  i-  carried  by  a  120-ft.  belt 
conveyor  elevating  to  a  800-ton  bin 
at  the  top  >.f  the  fine-grinding  plant, 
thence  by  bi  II  ler  t..  one  avl-ft.  and 
one    lx6-ft.    Joshua    Bendy    ball    mill. 

The  ball  mills  operate  in  closed  circuit 
with  a  I  li  r,  the  oversize  from 

No.  1  mill  goil      to  Xo.  2.     The  product 
''.">  mesh  ami  passes 
from    the    bill    mills    to    flotation    cells. 
There     are     twelve     18-in,     Minerals 

Separation  flotation  cells  employing  the 
frothing  system  by  mechanical  agita- 
tion. The  product  from  the  flotation 
machines  gOi  to  an  American  filter. 
t.y  b.li  conveyor  to  the  drying 
house.  On  the  lower  floor  a  Wilfley 
concent  rat  tng  table  is  installed,  to  which  ' 
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a  small  portion  of  concentrates  is 
diverted.  This  table  acts  as  a  pilot, 
showing  the  condition  of  concentrates, 
so  that  any  deviation  which  may  occur 
will  show  at  once,  enabling  the  opera- 
tor to  make  necessary  corrections. 

The  concentrates  are  dried  by  an  oil- 
burning  furnace.  After  drying  they 
are  sacked,  weighed,  and  loaded  into  an 
auto  truck  for  transportation  to  the 
railroad. 

Ore  reserves  are  said  to  be  sufficient 
to  supply  the  mill  for  several  years 
with  $20  ore  at  the  present  price  of 
silver.  

Increased  Copper  Output  Pre- 
dicted for  Greene-Cananea 
Copper  Co. 

The  October  production  for  the 
Greene-Cananea  Copper  Co.  is  authori- 
tatively estimated  to  exceed  2,000,000 
lb.  and  the  same  sources  predict  an  in- 
crease to  around  3,000,000  for  the  com- 
ing months. 

Mining  operations  were  not  started 
until  Aug.  1,  following  suspension  of 
production  since  Jan.  1,  1921.  During 
the  period  of  idleness,  however,  the 
nucleus  of  its  organization  was  main- 
tained and  mine  was  put  in  condition 
for  economical  production.  The  surface 
plant  was  overhauled,  and  500  tons  per 
day  added  to  capacity  of  the  reduction 
works.  The  management  hopes  that 
on  a  finished  production  of  50.000,000 
lb.  of  copper  annually  the  company  can 
lay  its  metal  down  in  New  York  at  10c. 
a  pound,  exclusive  of  depletion  but  in- 
cluding depreciation.  It  is  close  to  do- 
ing this  today,  notwithstanding  pro- 
duction is  only  at  about  60  per  cent  of 
capacity,  and  unless  the  copper  metal 
market  falls  1923  should  be  a  good  year. 
The  year  1922,  however,  will  run  "red," 
as  the  company  spent  large  sums  on 
new  construction,  and  output  did  not 
really  get  under  way  until  the  middle  of 
September. 

International  Nickel  Co.  Needs 
Outlet  for  Product 

Monthly  sales  of  the  International 
Xickel  Co.,  whose  activities  center  in 
the  Sudbury  district  of  Ontario,  are  re- 
ported as  about  1,500,000  lb.  of  nickel 
and  nearly  500,000  lb.  of  the  nickel- 
copper  alloy,  Monel  metal.  However, 
nickel  sales  must  reach  at  least  2,000,- 
000  lb.  to  enable  the  Canadian  company 
fully  to  cover  operating  expenses  at 
current  prices.  The  output  before  the 
war  was  3,000,000  to  4,000,000  monthly. 
The  problem  now  is  to  popularize  the 
uses  of  the  product  to  fill  up  the  gap 
created  by  the  disappearance  of  the  de- 
mand by  armament  manufacturers. 
Nickel  is  used  as  an  alloy  in  steel- 
hardening  processes.  In  its'  pure  state 
it  is  free  from  oxidation  and  therefore 
invaluable  for  the  manufacture  of 
utensils  used  in  preparation  of  food 
products. 

The  company  plans  great  activity  in 
the  fabrication  of  nickel  products;  a 
new  $3,500,000  mill  at  Huntington,  W. 
Va.,  was  completed  this  year  for  the 
rolling  of  Monel  metal. 


Hollinger  and  Dome  Make  Records  result  of  the  stockholders'  meeting  can 

By  Alexander  Gray  be  anticipated. 

There    is    now    outstanding    in    the 

Official  figures  for  this  year  to  Sept.  hands     of     the     public     approximately 

9,  for  nine  of  the  thirteen  periods  into  66,390    shares    of   A    and    B    preferred 

which  the  operating  year  of  the  Holl-  stock    of    the    Securities    company    not 

inger  Gold  Mining  Company  of  Porcu-  owned  by  the  Smelting  company.     This 

pine.    Ont.,    is    subdivided,    show   these  stock,  on  dissolution  of  the   Securities 

results:  company,    is    entitled    to    be    paid    par, 

Tonnage  milled 1,015,280  plus    accrued    dividend    to   the   date  of 

&£%&::::::.::      ::::::  wwill  ^soso0lutri°n'  7hich  is  fixed  as  Feb-  *• 

Value  recovered     $8,573,764. 33     1923.     The  direct  annual  saving  to  the 

Me^empkn^rilled... ■.•'.:. ::::::  2,'3°83    Smelting   company   by   reason    of    the 

Average  coat,  p.t.m $4,113     dissolution   of   the   Securities   company 

SSS'S^::::::::::::::  $7'52256o0,!495  is  estimated  at  approximately  $115,000. 

In  the  four-week  period  ended  Sept.      Bunker  Hill  &  Sullivan  Co.  Will 

ci  ™e   1o?,74,j  *???   mv"ed    a.vetraged  Use  Tainton-Pring  Process 
£8.88.        Should     this     be     maintained  , 
throughout  the  remaining  four  periods     p  ™e  Bunker  Hlll  &  Sullivan  Mining 
of  1922,  the  1,466,000  tons  or  thereabout     «  Concentrating  Co.,  operating  in  the 
treated    in    the   year   will   represent    a     Coeurd  Alene    district    of    Idaho,    has 
gross  value  of  approximately  $12,900,-  de«ded     to     use     the      Tainton-Pring 
COO,  and  a  gross  recovery  of  $12,400,000.  P>'ocess    m    the    electrolytic    zinc   plant 
The    current    per    ton    profit    of    about  tbat  ]t  Plans  to  e/ect  for  the  treatment 
$4.70,     applied     upon     1,466,000     tons  °*  complex  ores  from  the  Star  mine,  at 
milled,  makes  it  possible  for  the  com-  Mullan;      The    company    has   been    en- 
panv  to  report  a  gross  profit  of  about  pged  in  extensive  research  for  a  num- 
$6,800,000.       Incidentally,    it    may    be  b^r  °f  years', and  has  investigated  all 
stated  that  the  periodic  report  to  hand  of  the  methods  now  in  use     An  agree- 
has   an   item   of   $404,421.53   as   special  ™ent  hasT  b,een  rea<*ed  with  the  Rand 
revenue    from    investments    and    other  JJmes,     Ltd.,    of     South     Africa,     and 
sources.    Assuming  no  interruptions  in  £:„        Tamton>    whereby    the    Bunker 
the  closing  periods,  the  Hollinger  com-  Hl11  company  acquires  territorial  rights 
panv  will  begin  1923  with  a  record  of  to    the    use    of    those    futures    of   the 
about  $60,200,000   in   gross   bullion   re-  Process  covered  by  the  Tainton  patents, 
covered  erection   of  the  zinc  plant  is   ex- 
Next 'in  the  order  of  size  among  the  ?e<;ted  to  Prov,e  beneficial  to  the  entire 
gold  producers  of  Northern  Ontario  is  ]^%try   "\the   territory   adjacent   to 
the  Dome  Mines  e  (j0eur  d  Alene,  as  many  mines  can 
Including    September,    this    company  Pfodufe  zinc  ore.  that  wil1   not   stand 
has     recovered     $16,980,020    worth     of  hlgh  transportation  costs. 
bullion,  with  an  operating   expense   of  T  _i-_  »»•        •   *-i          *■            • 
$9,120,044,    leaving    a    net    profit    of  Joplm-Miami  Operations  Are 
$7,508,893.     The  corresponding  figures  Expanding  Rapidly 
for    the    period    March    to    September,  The  starting  of   several   new  opera- 
1922,    are     $2,165,384,    $1,230,593     and  tions,     and     numerous     reopenings     of 
$970,297.      The    latest    Dome    average  old   properties,  have   been   recorded    in 
grade   is   higher  than   what   it  was   in  the  Joplin-Miami  district  recently.   The 
1913.     For  the  nine  years  ended  March  Eagle-Picher  Lead   Co.   ha   sstarted   its 
31   last,  and  excluding  1919,  when  the  Swift,  Crawfish  and  Whitebird  mines; 
mill     was     shut     down,     the     average  the  Golden  Rod  Co.  has  started  its  No. 
recovered    from    2,453,617    tons    milled  7  Desperation  mine,  and  the  Commerce 
was  $6,037;  the  average  operating  cost  Mining  &  Royalty  Co.  is  operating  one 
was  $3,211,  and  the  average  operating  new  mine,  the  Bob  White,  and  also  has 
profit  $2,826.     Obviously,  the  improve-  reopened  the  Jaybird.    The  Moore  Min- 
ment   in   the   grade   of   Dome    ore    has  ing  and    Smelting   Co.   is   hoisting   ore 
materially    benefited    the    company,    as  from  the  Blue  Bonnet  and  Beck.     The 
the    strong    treasury    position    attests.  Vinegar  Hill  Zinc  Co.  has  started  the 
Were     the    ore    reserves    such    as    to  Texas.      The    United    States    Smelting 
permit   of  positive  estimates,   the  out-  Co.  has  started  the  Royal,  and  Moses 
look  might  seem  better.     The  manage-  &    Marcum    have   reopened   the   Lucky 
ment    is    conservative    and    declines    to  Jenny,  at  Hockerville.     The  Lucky  OK 
enter  upon  "projections."  company  is  operating  the  Farmington. 

The   Dorothy  Bill   company   has  taken 

A    S   &  R.  Co.  Will  Dissolve  over  the  Nian?rua»  and  is  operating  it 

Qomii-itira  fn     *  as  Dorothy  Bill  No.  2,  and  the  Colgate 

securities,  va>.  hag    been    reopened.      The    Bethlehem 

The      directors     of     the     American  Zinc   Co.   has   placed   its   new  mine   in 

Smelters   Securities   Co.  have  voted  to  operation.       A    number    of    important 

disincorporate  that  company,  and  have  companies  are  doing  extensive  drilling 

called  a  meeting  of  stockholders  to  be  to  prospect  various  tracts.     This  work 

held  on  Dec.  14  to  take  action  upon  the  probably  will  result  in  the  erection  of 

dissolution.     As   the   American   Smelt-  new  mills.    In  the  Waco  field,  the  Butte- 

ing   &    Refining   Co.    already   owns    all  Kansas    has    reopened    its    mine    and 

of  the  common  and  more  than  enough  Tulsa-Pittsburgh    is    operating    again, 

of  the  preferred  A  and  B  stocks  of  the  The  high  price  of  concentrate  is  stimu- 

Securities    company    (89    per    cent)    to  lating  work  in  all  parts  of  the  entire 

bring  about  such  disincorporation,  the  Tri-State  field. 
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Knight  Central  on  Rand 
to  Close  Down 


Johannesburg,  Nov.  1. — It  is  officially 
announced  that  the  Knight  Central  gold 
mine  will  be  closed  down  at  the  end  of 
January.  The  company's  decision  to 
suspend  operations  will  be  a  bad  blow 
to  Germiston.  where  the  mine  is  situ- 
ated, as  more  than  200  Europeans  are 
employed  at  the  mines,  and  the  monthly 
expenditure  of  wages  in  the  stores 
averaged  about  £27,000. 


men  had  just  descended.  The  pres- 
sure on  the  rope  fortunately  threw  the 
safety  dogs  just  above  the  600  level. 
Six  of  the  men  are  in  the  hospital,  one 
with  a  fractured  skull,  and  all  were 
more  or  less  burned  from  the  battery 
solutions.  Fortunately,  the  cage  was 
stopped  just  above  the  600  level,  so 
that  it  was  possible  to  get  the  men  off; 
otherwise  it  would  have  been  necessary 
to  cut  through  the  side  of  the  cage  with 
an  acetylene  torch,  from  one  of  the 
other  compartments.  If  this  had  been 
the  only  recourse  the  men's  injuries  no 
doubt    would    have    been    much    more 


Callahan  Zinc-Lead  Will  Absorb 
Galena  Property 

Directors  of  the  Callahan  Zinc-Lead 
Co.  will  meet  at  the  mine  on  Nov.  21 
for  the  purpose  of  deciding  upon  a  basis 
of  exchange  of  Callahan  stock  for  the 
entire  issue  of  the  Galena  Mining  Com- 
pany's 2,500,000  shares.  A  majority  of 
Galena  stock  is  owned  by  the  Callahan 
company,  but  it  is  announced  that  the 
views  of  the  minority  will  be  given  due 
consideration  in  arriving  at  a  basis  of 
exchange.  Development  of  the  Galena 
mine  has  now  reached  a  stage  which 
requires  that  provision  be  made  for  a 
mill  and  other  expensive  operating 
equipment,  and  as  the  financing  of  the 
company  devolves  upon  the  Callahan 
company  as  the  majority  owner,  it  is 
understood  that  the  directors  propose 
to  absorb  Galena  and  take  over  its 
operation  direct.  Quite  a  large  ton- 
nage of  lead-silver  ore  has  been  de- 
veloped in  Galena  and  its  future  as  a 
producer  seems   assured. 

It  would  be  impractical,  on  account 
of  the  location,  to  utilize  the  Callahan 
mill  for  the  reduction  of  Galena  ores, 
even  if  it  had  the  capacity  above  the 
requirements  of  the  Callahan  mine,  and 
the  company  will  either  build  a  mill  or 
I  plant,  two  or  three  of  which 
are  available  in  the  district  The  Calla- 
han mine  is  about  six  miles  northeast 
of  Wallace,  and  the  Galena  is  about  two 
miles  west.  Following  are  the  names 
of  the  Callahan  directors,  all  of  whom 
are  expected  to  attend  the  meel 
the  mine  on  Nov.  21:  John  Borg, 
Joseph  B.  Cotton,  and  Charles  H.  Borg, 
of  New  York;  ('.  W.  Newton,  of  Inter- 
[daho;  Donald  A.  Callahan,  of 
Wallace,  Idaho;  M.  <;.  Rodearmel  and 
John  S.  Macule,  of  Minneapoll 
Titus,  of  Grand  Foi  md  Gust 

Carlson,  of  Duluth. 


Safety   Appliances  Work;   Mm  on 
Cage  Sur\  i\f  Accident 
\  peculiai 

at   the   Bollinger  gold   mine,  in 
'■it.      When    the    shift    WS 

on,   a    storage-battery    locomotive    and 

1  Hiding    on     the     lim 
lie  "f  t he  can  being  an 
tei       Tl 
ator  i'  •  the  steel  to  the 

try   turned  Mi.' 
controller  handle  the  wrong  v. 

the  two  .   it      :|III|   locomotive  went  down 

ft  m  which  a  rage  with  eighteen 


A  peculiar  feature  of  the  accident 
was  that  although  the  locomotive  was 
too  big  to  go  on  the  cage,  and  the 
empty  car  went  down  first,  when  the 
rescuers  started  to  remove  the  wreck- 
age the  empty  car  was  found  on  top. 
The  shaft  was  badly  damaged  by  the 
200  ft.  drop  of  the  locomotive. 


West  Australian  Gold  Output 


London,  Nov.  4. — The  output  of  gold 
in  West  Australia  during  October 
totaled  49,308  oz. 


News  from  Washington 

By  PAUL  WOOTON 
Special  Correspondent 


Transportation  Root  of  Coal  Difficulties 

Washington  Officials  See  Solution  of  Fuel  Problem  If  Railroads 
Are  Strengthened — Mining  Industries  Vitally  Concerned 


ADEQUATE  transportation  for  coal 
would  remedy  nine-tenths  of  the 
trouble  within  that  industry,  in  the 
opinion  of  official  circles  in  Washing- 
ton. Unless  some  step  is  taken  to  pro- 
vide more  transportation  for  coal,  the 
difficulties  of  the  industry  will  increase, 
especially  those  which  pertain  to  labor, 
until  strikes  become  annual  occur- 
rences, according  to  the  prediction  of 
a  high  administration  official.  The 
metal-mining  industries  are  vitally 
concerned  in  the  regular  and  economi- 
cal supply  of  fuel  both  for  power  and 
metallurgical  purposes.  Intermittency, 
it  is  contended,  may  be  charged  almost 
entirely  to  lack  of  transportation,  while 
over-expansion  may  be  attributed 
largely  to  the  same  cause.  In  the  opin- 
ion of  this  official,  the  unnecessary 
mines  would  he  eliminated  if  the  highly 
efficient  properties  could  rely  upon  a 
constant  car  supply.  As  it  is,  the  well- 
<\  and  efficient  mine  is  penalized 
each  time  there  is  a  car  shortage.  Each 
serious  emergency  costs  the  public  a 
-urn  than  the  entire  cost  of  the 
new  cars  that  are  needed  to  straighten 
out  the  situation. 

In  this  connection  it  is  pointed  out 
that  the  country  has  come  through  the 
tecent  emergency  at  much  less  sacri- 
fice  than  during  the  emergency  which 
preceded  it.  The  average  price  of  coal 
daring  the  emergency  growing  out  of 

this   year's    strike    is   computed    as   hav- 

n    $3.77,    compared    with    $6.50 

during  tin    preceding  emergency.   Thus 

far    this    year    it    is    claimed    that    there 
n    tin  single   in   tame   in   which   a 

public  utility  has  been   forced  to  sus- 
pend operation  or  any  industrial  estab- 
lishment      lo  e    down    for    lack    I 
This  is  attributed  mi  part  to  the  volun- 
l  iry  re         ini   in  prices  charged  and  bo 

lit  ,,f  Indusl i 

public  utilities  in  stocking  up  before 
April  I.  I  li  pile  the  lone;  strike,  prices 
never  would  have  gol  out  of  hind,  it  is 
had  there  been  sufficient 
trnnsp   i  ti 


The  shortage  of  coal  cars  is  only  one 
symptom  of  the  systematic  starvation 
to  which  American  railroads  are  being 
subjected.  New  lines  are  not  being 
built  in  proportion  to  the  increase  in 
population  and  in  industrial  activities. 
Terminal  facilities  have  become  woe- 
fully inadequate,  adding  greatly  to  the 
time  of  each  car's  turn-around.  The 
hope  is  expressed  that  the  Interstate 
Commerce  Commission  soon  will  have 
time  to  take  up  work  in  connection  with 
consolidations.  Since  it  is  clearly  un- 
constitutional to  compel  consolidations, 
it  is  believed  that  some  inducements 
will  have  to  be  held  out  to  secure  them. 
One  plan  is  to  reinvest  profit  in  the 
group  from  which  it  came.  It  is  be- 
coming more  and  more  evident  that 
something  must  be  done  to  save  the 
weak  roads.  Nothing  whatever  can 
be  gained  by  plunging  the  railroads 
into  receiverships. 


Disallowances  Exceed  Awards  by 
War  Minerals  Commissioner 

Subject  tn  tlii-  approval  of  the  Sec- 
retary of  the  Interior,  awards  have  been 
'  d  b;  the  War  Minerals  Re- 
lief Commis  ioner  as  follows:  C.  •'. 
Shank.  Edgewood,  Calif.,  |1,818.44; 
Olsen  A-  Olsen,  Washington,  Calif., 
N  li.  Hemphill  A  Sullivan, 
Roseville,  Calif.,  $r.02.77.  Disallow- 
ances were  reported  as  follows:  Ore 
bene  &  Fitzj  erald,  Yalmy.  New,  com- 
men  ial  importance  not  established; 
Shirley  Mining  Co.,  Covington,  Ky.,  not 
within  tin  ttrell,   Emery, 

Smith  and  Miller,  Powers,  Ore.,  com- 
mercial importance  not  established;  w*. 
R,  Mill.  '.  Powers,  Ore.,  commercial  im- 
•  tablished;  Phil  Emery, 
r  Ore.,    commercial    importance 

r      ed ;    George    C.    Cottrall, 
On  .    commercial    importance 

dj  Airuilera  y  Cia..  San- 
tiago de  Cuba,  not  within  the  act; 
I  LOS    Angeles.    Calif.,    not 

within   the  act. 
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Bureau  of  Mines  Aids 
Zinc  Industry 

Investigations  in   Mining,   Milling,   and 

Smelting  Aim  to  Reduce  Cost 

of  Producing  Zinc 

An  unusual  effort  is  being  made  by 
the  Bureau  of  Mines  to  be  of  service  to 
the  zinc  industry.  In  co-operation  with 
a  special  committee  appointed  by  the 
American  Zinc  Institute,  the  Bureau 
expects  to  undertake  new  work  in  con- 
nection with  the  mining,  milling,  and 
metallurgy  of  zinc  and  will  speed  up 
the  work  already  in  progress. 

Bureau  officials  are  convinced  that  it 
will  be  necessary  to  develop  an  entirely 
new  process  for  the  treatment  of  zinc 
ores  before  the  metallurgy  of  zinc  can 
be  brought  to  the  same  plane  which 
has  been  reached  in  the  metallurgy  of 
other  metals.  For  that  reason,  work 
is  to  be  concentrated  on  the  study 
already  begun  in  connection  with  elec- 
trothermic  processes  in  the  smelting  of 
zinc  ores.  Research  is  being  carried 
on  at  the  Bureau  of  Mines  experiment 
station  at  Rolla,  Mo.  This  work  is 
under  the  immediate  direction  of  B.  M. 
O'Harra,  under  the  supervision  of  Dr. 
C.  H.  Fulton,  the  director  of  the 
Missouri  School  of  Mines  and  Metal- 
lurgy, who  has  specialized  in  that 
study. 

Since  1914,  the  Bureau  has  been  work- 
ing on  the  hydrometallurgy  of  zinc  at 
its  Salt  Lake  City  experiment  station. 
In  addition,  it  has  given  attention  to 
the  separation  of  lead  and  zinc  in  vari- 
ous ores.  All  of  this  work  is  to  be 
given   increased   attention. 

The  Bureau  is  experimenting  with 
the  precipitation  of  zinc  from  sulphate 
solutions  by  electrical  and  other  meth- 
ods. An  investigation  of  underground 
loading  devices  in  zinc  mines  has  been 
in  progress  during  the  last  year.  At 
the  Rolla  station,  the  technicians  em- 
ployed there  are  collecting  data  and  in- 
formation with  regard  to  costs  of  and 
experience  with  copper  and  zinc  shin- 
gles.   

Gold  Exports  Seem  Possible  as 
Trade  Balance  Dwindles 

The  gold  situation  in  the  world  is  a 
matter  of  a  great  deal  of  economic 
thought,  and  no  doubt  the  heavy  drain 
to  America  has  contributed  to  the  in- 
stability of  foreign  currencies,  not  only 
by  the  diminution  of  their  essential 
guarantees  but  also  by  their  fluctuation 
involved  in  liquidating  trade  balances 
in  this  fashion,  according  to  a  state- 
ment issued  by  the  Department  of  Com- 
merce. Gold  stocks  in  the  United 
States  amount  to  about  $3,077,000,000. 
Of  this,  the  minimum  legal  necessities 
at  the  moment  for  assurances  to  this 
country's  currency  and  credits  amount 
roughly  to  about  $1,600,000,000,  but  for 
a  60  per  cent  reserve  of  security,  the 
country  would  require  about  $2,400,- 
000,000.  Therefore,  the  surplus  amounts 
to  something  over  $700,000,000.  Though 
this  is  an  asset,  it  nevertheless  would 
be  more  advantageous  to  us  if  it  were 
in  active   use.     The  automatic  tenden- 


cies in  international  trade  and  financial 
relations  are,  however,  setting  strongly 
toward   rectification  of  this   whole   sit- 
uation  without   artificial  action. 

There  is  a  steady  increase  in  the 
ratio  of  imports  to  exports  of  goods, 
as  indicated  by  the  decrease  in  the 
average  monthly  balances  in  favor  of 
the  United  States  over  the  last  two  and 
one-quarter  years. 

Average  Monthly  Balance 
in  Favor   of   the 
Six-Month  Period  United  States 

July     1  to  Dec.  30,  1920  $274,674,811 

Jan.      I  to  July     1,1921  202.333,636 

July     I  to  Dec.  30,  1921  126,980,328 

Dec.  30toJuly     1,1922  66,887,576 

Three-Month  Period 
July     ItoOct.     1,1922  51,623,542 

At  this  rate  the  United  States  would, 
theoretically,  reach  a  balance  in  the 
movement  of  goods  in  another  few 
months.  However,  economic  movements 
do  not  proceed  on  time  schedules,  al- 
though their  trends  are  no  less  positive. 
Many  uncertain  factors  naturally  affect 
commodity  movements,  and  but  little 
beyond  tendencies  can  be  noted.  It 
would,  at  least,  appear  that  the  invis- 
ible exchange  is  certainly  able  to  take 
care  of  commodity  balances,  and  that 
the  country  is  reaching  the  end  of  the 
gold  import  stage  of  war  readjust- 
ments. Continued  trend  in  the  general 
direction  now  evident  would  soon  pro- 
duce gold  exports,  even  in  the  face  of 
payments   on  account  of  Allied  debts. 


Feldspar  Producers  Plan  Co- 
operative Standardization 

As  the  result  of  a  recent  preliminary 
conference  and  sounding  of  sentiment, 
a  meeting  of  feldspar  producers  and 
grinders  will  be  called,  to  be  held  at 
the  same  time  and  place  as  the  annual 
convention  of  the  United  States  Pot- 
ters' Association,  to  form  an  organiza- 
tion for  handling  of  mutual  problems 
and  advancement  of  the  industry.  It 
is  probable  that  the  meetings  will  be 
held  in  Washington  in   December. 

Standardization  is  an  outstanding 
problem  in  the  feldspar  industry,  it  is 
pointed  out,  as  at  present  there  are 
wide  variations  of  grades  nominally 
identical.  It  is  believed  that  an  agree- 
ment on  this  point  can  be  worked  out 
satisfactorily  only  through  an  associa- 
tion and  co-operation  as  a  unit  with 
the  consumers. 

Those  interested  in  the  organization 
of  a  feldspar  association  also  declare 
that  proper  co-operation  would  bring 
about  a  wider  market  by  a  close  study 
of  the  amount  of  quartz  which  may  be 
left  in  the  prepared  product  without 
injury  and  by  means  of  interchanging 
soda  feldspar  and  potash  feldspar.  It 
also  is  felt  that  by  organized  effort  a 
wider  field  of  usefulness  for  the  prod- 
uct, which  now  is  consumed  principally 
in  pottery  and  enameled  ware,  could  be 
found. 


News  by  Mining  Districts 

Ey  Special  Correspondents  in  the  Field 


London  Letter 

Gesture  Toward  Plant  Construction  at 
West  Springs,  East  Rand 
By  W.  A.  Doman 
London,  Oct.  27 — One  of  the  Far 
Eastern  Rand  mines,  the  West  Springs, 
controlled  by  the  Consolidated  Mines 
Selection  and  Anglo-American  Corpora- 
tion, the  deal  between  which  I  referred 
to  last  week,  is  still  in  the  development 
stage.  From  time  to  time  rumors  have 
been  in  circulation  that  a  reduction 
plant  is  to  be  erected  at  the  end  of  the 
year.  So  far,  these  have  been  officially 
denied.  That  there  was  some  slight 
foundation  for  them  may  perhaps  be 
gathered  from  the  fact  that  appended 
to  the  September  quarterly  develop- 
ment report,  just  issued,  is  a  notice 
stating  that  in  view  of  recent  favorable 
disclosures  and  future  possibilities 
therefrom,  the  engineering  department 
is  now  proceeding  with  a  design  for  an 
all-sliming  reduction  plant.  Clearly, 
there  is  a  move,  but  proceeding  with  a 
design  for  a  reduction  plant  is  not 
exactly  the  same  thing  as  erecting  a 
plant.  The  all-sliming  process  is  not 
new;  it  has  been  under  discussion  for 
years,  but  H.  &  S.  Denny  have  of  late 
brought  it  to  the  front  again.  To  some 
extent  it  is  being  used  at  the  Springs 
Mines,  one  of  the  advantages  of  the 
plant  being  that  the  capital  outlay  is 
less    than    on    an    ordinary    plant. 


C.  A.  Moreing,  of  the  East  Pool  and 
Agar  Mines,  Cornwall,  has  been  giving 
his  views  on  the  future  of  the  tin- 
mining  industry  in  the  duchy.  He 
thinks  £150  per  ton  for  metallic  tin  a 
safe  average  on  which  to  figure,  and  he 
hopes  that  at  this  price  Cornwall  can 
hold  its  own  in  the  world's  market, 
though  in  due  course  he  does  not  think 
it  unreasonable  to  expect  £250  per  ton 
after  a  few  years.  Allowing  20s.  per 
ton  of  ore  for  working  expenses,  as 
against  17s.  6d.  per  ton  before  the  war, 
he  says  the  expenses  would  be  covered 
on  a  mine  producing  ore  averaging  25 
lb.  black  tin  per  ton  with  metallic  tin 
at  £150;  30  lb.  black  tin  at  £125  per  ton, 
and  35  lb.  at  £107.  Mr.  Moreing  is 
hopeful  as  to  the  prospects  of  East 
Pool  and  Agar,  and  forecasts  the  earn- 
ings on  various  tonnages  at  30  lb.  black 
tin  per  ton,  with  metallic  tin  rising 
from  £150  to  £250  per  ton.  With  new 
life  being  infused  into  Cornish  mining, 
he  suggests  sinking  new  shafts  with 
drives  rather  than  resuming  the  old 
shafts  and  workings. 

The  North  Anantapur  Gold  Mines,  in 
India,  has  exhausted  its  original 
property,  all  development  work  having 
ceased  and  only  dump  material  being 
treated,  which  it  is  expected  will  keep 
the  cyanide  plant  running  at  full  capa- 
city for  the  next  three  months.  The 
company  began  producing  in  1910,  and 
from  then  to  date  has   treated  220,021 
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tons  of  quartz  for  a  recovery  of  130,694 
oz.  of  gold.  The  Anantapur  field  has  not 
fulfilled  expectations,  and  other  com- 
panies formed  to  operate  on  the  same 
line  of  old  workings  have  met  with  less 
success  than  the  North  Anantapur.  The 
directors  are  now  turning  their  atten- 
tion to  Canada,  arid  have  applied  for 
10,000  shares  in  the  Anglo-Canadian 
Explorers,  which  has  a  nominal  capital 
of  £65,000,  and  which  is  under  the 
management  of  John  Taylor  &  Sons. 
The  company  is  also  testing  a  copper 
property,  a  new  gold  field  35  miles  from 
Anantapur,  and  is  likewise  interested 
in  a  company  formed  to  explore  a  gold- 
mining  area  in  Sumatra,  which  is  said 
to  be  of  considerable  promise. 

Johannesburg  Letter 

Increased    Efficiency    of    Labor;     Mine 

Supplies  Lower,  But  Costs  Still  40 

Per  Cent  Above  Those  of  1914 

Johannesburg,  Oct.  3. — At  the  quar- 
terly meeting  of  the  Transvaal  Chamber 
of  Mines,  last  week,  Sir  Evelyn  Wallers 
said  that  in  the  last  three  months  the 
industry  has  been  able  to  get  down  to 
hard  efficient  work.  With  the  elimina- 
tion of  shop  stewards  and  mine  com- 
mittees, managers  have  been  able  to 
devote  more  time  to  the  efficient  work- 
ing of  their  mines.  The  tonnage  milled 
in  August,  1922,  had  been  2,144,850, 
compared  with  2,050  722  in  August, 
1921.  There  were  employed  last  August, 
on  the  gold  mines,  16  059  Europeans 
and  170,503  natives,  compared  with 
20.381  Europeans  and  173,375  natives 
before  the  strike.  By  going  on  strike, 
the  European  employees  had  forfeited 
their  leave  privileges,  and  when  these 
again  become  due  the  industry  will  re- 
quire about  1.000  more  Europeans.  In- 
creased efficiency  is  shown  by  both 
white  and  native  workers.  The  cost 
es  to  the  mines  shows  a  decrease 
of  1  ">  per  cent,  compared  with  pre- 
strike  prices;  but  mine  costs  are  still 
about  40  per  cent  (or  3s.  per  ton  milled) 
above  those  of  1914. 

The  official  inauguration  of  the  Uni- 
.f  the  Witwatersrand  will  take 
place  tomorrow,  when  Prince  Arthur 
of  Connaught,  first  Chancellor  of  the 
new  university,  will  be  present  and 
lay  two  foundation  stones.  In  1916, 
there  were  77  students  at  the  then 
School  .,f  Mines;  in  1922  there  are  983 
university  students  enrolled.  The  pres- 
ent principal  is  Prof.  Jan  II.  Hofmeyr. 
Sir  Robert  Kotze,  Government  Mining 
Engineer,  is   the  first  vice-chancellor. 

According  to  the  new  law  in  Por- 
\f ri<  a,  the  eicodo  is  now 
the  unit  of  provincial  currency.  Its 
par  value  was  4i  to  the  pound  sterling. 
On  Sept.  28.  however,  the 
slumped  to  105  to  the  pound.  Dtaftt 
on  London  are  costing  114  nnd  on 
Johannesburg  115  to  the  pound. 

The  report  of  the  Mining  Industry 
Board  was  signed  on  Sep' 
town.  William  Brace  sailed  for  Eng- 
land that  afternoon,  per  mail  stoaim  r. 
Interviewed  hefore  leaving,  he  said  he 
felt  optimistic  about  the  working  of 
the  proposed  conciliation  plan.  He 
thought   gold    mining   in    South    Africa 


was  of  a  highly  scientific  character 
and  displayed  much  skill  from  the 
point  of  view  of  hygiene,  engineering, 
and  metallurgy. 

A  Capetown  correspondent  reports 
an  appreciable  improvement  in  the  mar- 
ket for  rough  diamonds.  In  Kimberley, 
all  the  mines  are  closed;  but  a  re- 
opening may  be  expected  soon.  In 
Southwest  Africa,  mines  have  been 
working  for  some  time  and  operations 
are  to  be  extended.  The  demand  for 
rough  diamonds  comes  chiefly  from  the 
United  States  and  from  South  America 
and  there  is  a  smaller  demand  from 
India.  In  Europe,  there  is  little  de- 
mand. The  acute  depression  of  the  mar- 
ket has  been  due  largely  to  the  huge 
quantities  of  cut  diamonds  put  on  the 
market  by  the  Russian  bolshevists. 
These  supplies  have  now  practically 
ceased;    hence    the   better   market. 

ONTARIO 

North  American  Gold  Corporation  Sees 

$6,000,000  Where  Coniagas 

Saw  Little 

Cobalt  —  Keeley  underground  work 
has  been  extremely  favorable,  and  on 
the  new  shoot,  recently  found,  the  drift 
in  places  shows  12  in.  of  bonanza  silver 
ore. 

Recent  developments  on  the  Princess 
property  of  the  La  Rose  have  revealed 
new  veins  in  practically  virgin  ground. 

During  the  three  weeks  ending  Oct. 
20  there  was  shipped  from  Cobalt  a 
total  of  41  cars,  containing  3,353,392 
lb.  Of  these  the  Nipissing  shipped  18 
cars  of  residues,  and  the  Mining  Cor- 
poration 22  cars  of  residues.  Coniagas 
shipped  one  car  of  flotation  concentrate. 

Kirkland — Unless  unforeseen  difficul- 
ties arise,  the  Northern  Ontario  Power 
Co.  will  be  delivering  power  again  to 
Kirkland  some  time  during  the  first 
week   in  November. 

The  Bidgood  has  crosscut  its  vein  at 
the  600  ft.  level,  but  no  information  has 
been   given    out   regarding    assays. 

Porcupine  —  The  Porcupine  power 
outlook  is  still  uncertain,  and  unless 
there  is  a  good  deal  of  rain  between 
now  and  the  "freeze-up,"  the  situation 
is  likely  to  become  serious  before  the 
winter  is  over.  In  the  meantime,  and 
pending  the  completion  of  the  Sturgeon 
Falls  plant,  no  new  customers  are  being 
accepted,  the  available  supply  being 
conserved  for  the  three  big  mines. 

There  has  lately  been  a  widespread 
belief  that  the  Ontario  Government 
had  in  mind  changes  in  the  mines  tax 
act  which  would  result  in  higher  taxes 
for  the  larger  and  more  profitable 
mines.  The  Premier  has.  however, 
stated  that  no  such  changes  will  be 
made. 

-  being  offend  in  the  North 
American  Gold  Corporation,  which  was 
formed  1,,  take  over  what  was  formerly 
known  as  the  Ankerite  property. 
ni  out  by  the  company  im- 
plies thai  the  property  is  owned  by  the 
company,  bat  this  is  not  the  fact,  as 
the  purchase  still  has  to  bo  completed. 
Company  statement!  place  the  ore  re- 
serves at  $6,000,000.    The  Ankerite  was 


at  one  time  under  option  to  the 
Coniagas  company,  of  Cobalt,  which 
spent  over  $300,000  in  exploration  work 
on  the  property.  Although  part  of  the 
purchase  price  had  been  paid,  the 
Coniagas  was  not  able  to  find  sufficient 
evidence  of  profitable  ore  to  warrant 
completing  the  payments,  and  the 
management  decided  to  let  the  option 
lapse. 

The  recent  high-grade  pocket  found 
in  the  Dome  mine,  though  not  large, 
contained  ore  running  about  $50,000  to 
the  ton.  An  official  statement  for  the 
first  six  months  of  the  fiscal  year  end- 
ing Sept.  30  shows  profits  of  $970,000, 
compared  with  $1,245,000  for  the  en- 
tire twelve  months  of  the  preceding 
year.  During  the  interval  $1  per  share 
was  repaid  on  capital  and  the  dividend 
was  increased  to  50c.  a  quarter,  and 
notwithstanding  these  disbursements 
the  surplus  was  increased  from  $245,- 
000  to  $712,000.  More  than  $250,000 
was  written  off  for  plant  depreciation 
and  mine  exhaustion,  and  reserves  for 
these  items  now  stand  at  nearly 
$3,000,000.  Cash  in  the  bank  is  shown 
at  $378,000,  bonds  at  $1,610,000,  and 
call  loans  at  $550,000. 

BRITISH  COLUMBIA 
Molybdenum-Gold  Ore  Found — Ore- 
Testing  Plant  Promised 

Rossland — It  is  reported  that  E.  L. 
Tate  and  associates  have  secured  an 
option  on  Le  Roi  No.  2  mine.  Advice 
from  the  company's  London  office  states 
that  an  option  on  the  mine  has  been 
granted.  Recently,  Clarence  Cunning- 
ham, the  well-known  Slocan  operator, 
made  an  examination  of  Le  Roi  No.  2 
and  also  of  the  Cliff  and  Velvet  mines. 

The  last  car  of  ore  shipped  from  the 
I.  X.  L.  mine  to  the  Bunker  Hill  & 
Sullivan  smelter  is  said  to  have  brought 
a  return  of  $12,000.  Lessees  are  still 
working  on  the  bonanza  shoot. 

Slocan — D.  Waddams  has  made  an 
unusually  interesting  strike  12  miles 
up  Fry's  Creek.  The  lode  is  said  to  be 
42  ft.  wide,  and  12  ft.  of  it  is  heavily 
impregnated  with  molybdenite;  the  re- 
mainder of  the  lode  is  supposed  to  be  of 
milling  grade  gold  ore.  Assays  made 
at  the  Trail  smelter  of  the  best  part  of 
the  ore  gave  a  return  of  $29  in  gold 
per  ton.  Trail,  however,  will  pay  for 
only  the  gold  content,  there  being  no 
means  at  the  smelter  of  recovering  the 
molybdenum.  A  10-lb.  sample  is  being 
sent  away,  with  a  view  to  finding  a 
market.  .Mr.  Waddams  has  a  car  of 
the  ore  mined,  and  will  ship  it  as  soon 
as  a  market  can  be  found. 

A  16-ft.  vein  of  milling  ore  has  been 
struck  at  the  Van  Roi  mine,  New 
Denver.  Two  cars  of  high-grade  re 
cently  have  been  shipped  from  this 
mine. 

I  i  ees  at  the  Standard  mine,  at 
Sllverton,  have  struck  a  4-ft.  shoot  of 
milling  ore.  A  car  of  lead  concentrate 
was   shipped   recently. 

Trail— The  Consolidated  Mining  & 
Smelting  Co.  is  erecting  a  new  foundry, 
to  facilitate  the  manufacture  of 
machinery  for  the  new  concentrator  at 
Kimberly.     Most  of   the  machinery  for 
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the  concentrator  is  being  made  in  the 
machine  shop,  which  is  kept  busy  on 
this  work. 

Vancouver — W.  E.  Payne,  secretary 
to  the  Board  of  Trade,  has  received 
a  letter  from  Mackenzie  King, 
Premier  of  Canada,  stating  that  the 
Dominion  Government  will  erect  an 
ore-testing  plant  in  British  Columbia, 
probably  in  connection  with  the  Uni- 
versity of  British  Columbia.  The  plant 
is  to  cost  about  $100,000. 

Nelson — A.  R.  Moen  and  partners 
have  just  returned  from  a  prospecting 
trip  in  the  Lardo,  and  report  the  dis- 


M  EX  ICO 

Revival  Reported  in  Matehuala  District 

— Copper  Smelter  in  Operation 

Matehuala  —  Application  has  been 
made  to  the  Department  of  Mining  at 
Mexico  City  by  Zeferino  Salazar  for 
permission  to  operate  the  Anexas,  a 
Humbolt  property,  pending  the  issu- 
ance of  titles  which  were  applied  for 
last  February.  This  mine  composes 
thirty  adjoining  claims. 

With  the  return  of  normal  conditions 
some  mines  in  this  district  are  resum- 
ing their  former  production,  while  a 
number  of  new  prospects  are  being  de- 


furnaces.  No.  1  has  a  capacity  of  150 
tons;  No.  2,  200  tons  and  Nos.  3  and  4, 
300  tons  daily.  This  plant  was  erected 
by  the  Cia.  Metalurgica  Nacional,  a 
company  organized  by  Manuel  Gonzalez 
and  J.  H.  Kilton.  Most  of  the  $500,000 
of  stock  was  subscribed  in  the  cities  of 
Pittsburgh  and  Chicago.  The  first 
operation  of  the  plant  was  the  treat- 
ment of  the  low-grade  copper  ores  of 
the  Matehuala  camp.  In  1910  the 
American  Smelting  &  Refining  Co.  ac- 
quired nearly  all  of  the  stock  and  took 
control  of  the  smelter.  The  principal 
ore  supply  is  now  obtained  from  the 
Santa   Maria  de  la  Paz,  a  silver  mine, 


Ruins  of  the  old  smelter  at  Durango,  in  Mexico 


covery  of  platinum  and  gold  ore  in  the 
Gray  Johnny  mine,  at  Gold  Hill.  It  is 
said  that  several  thousand  feet  of  the 
vein  was  uncovered  by  open  cuts  and 
that  assays  show  $22  in  platinum  and 
f  18  in  gold  per  ton.  John  Cumery,  also 
returned  from  the  Lardo  country,  re- 
ports a  new  find  of  silver  ore  assaying 
2,000  oz.  at  the  head  of  Canyon  Creek. 

Orange  Free  State  Diamond 
Mines  Will  Resume 

By  Cable  from  Reuters  to 
"Engineering  and  Mining  Journal-Press" 

Jagers  Fontein,  O.  F.  S.,  Nov.  2.— It 

is  authoritatively  announced  that  the 
diamond  mines  here  will  resume  opera- 
tions about  the  end  of  the  year. 


veloped  into  producing  mines.  Owing 
to  the  revolutionary  activities  in  this 
region,  followed  by  a  slump  in  the  price 
of  copper,  many  mines  shut  down. 

A.  J.  Manson,  owner  of  La  Presa 
mine,  in  the  municipality  of  Santa 
Maria,  is  exploring  with  the  expecta- 
tion of  developing  tin  ore,  of  which  he 
has  indications. 

A  number  of  new  properties  are  be- 
ing opened  up  in  the  Catorce  camp 
west  of  Metahuala,  and  shipments  of 
ore  are  being  made  to  the  smelting 
plant  in  this  city. 

The  Fundicion  de  Matehuala,  in  the 
State  of  San  Luis  Potosi,  is  now  owned 
and  operated  by  the  American  Smelt- 
ing &  Refining  Co.     It  has  four  copper 


about  7  km.  from  Matehuala,  and  from 
the  Dolores  group  of  copper  properties, 
about  15  km.  distant.  More  than  90 
per  cent  of  the  ores  treated  are  derived 
from  these  mines,  the  remainder  being 
obtained  from  the  Potrero  mine,  at 
Catorce;  the  Concepcion  del  Oro,  at 
Concepcion;  and  La  Aurora  at  San  Luis 
la  Paz,  in  Guanajuato. 

The  coal  and  coke  employed  as  fuel 
is  brought  from  the  mines  at  Sabinas, 
State  of  Coahuila,  which  are  owned  by 
the  A.  S.  &  R.  Co.  Considerable  crude 
oil  is  also  used  as  fuel.  This  is  brought 
to  the  smelting  plant  in  tank  cars  from 
various  companies  operating  in  the  oil 
fields  situated  within  the  Tampico 
district. 
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ARIZONA 

Phelps  Dodge  Operations  at  Morenci 
Will  lie  Expanded 

Morenci — J.  p.  Hodgson,  manager  for 
renci  branch  of  the  Phelps 
Dodge  Corporation,  states  that  the  out- 
he  Morenci  mines  will  be  in- 
creased to  1,400  tons  per  day.  This 
■will  be  double  the  tonnage  now  being 
mined.  More  men  are  to  be  added  to 
the  mine  force,  and  also  a  few 
mechanics  will  be  put  on  at  the  mill 
as  soon  as  they  can  be  secured.  Some 
construction  has  been  started  at  the 
No.  6  concentrator,  making  changes  to 
care  for  the  increased  production,  which 
should  be  completed  in  about  thirty 
days.  No  action  has  yet  been  taken 
regarding  the  resumption  of  the  Clif- 
ton smelter,  and  it  is  possible  that  the 
company  will  continue  shipping  its  out- 
put to  the  Douglas  smelter  indefinitely. 
Humboldt — Copper  production  at  the 
smelter  of  the  Southwest  Metals  Co. 
exceeded  1,000,000  lb.  during  the  month 
cf  September.  About  400  tons  of  cop- 
per and  silver  ores  are  received  at  the 
smelter  daily.  This  production  comes 
from  nearly  fifty  sources,  which  is  in- 
dicative of  the  activity  in  that  district. 
Phoenix — Notice  that  a  petition  for 
a  writ,  of  certiorari  is  to  be  filed  in  the 
U.  S.  Supreme  Court  asking  for  a  re- 
view of  the  Tom  Reed  -  United  East- 
ern apex  suit  has  been  served  on  the 
Arizona  Supreme  Court  by  the  Tom 
Reed  Gold  Mine  Co.,  plaintiff  and  appel- 
lant. In  a  recent  hearing  of  this  case 
a  decision  was  rendered  in  favor  of  the 
United  Eastern. 

Ajo — Excavation  has  been  started  by 
the  New  Cornelia  Copper  Co.  at  the 
site  of  the  new  concentrator.  This 
work,  it  is  expected,  will  be  completed 
some  time  in  December,  and  the  actual 
construction  will  be  started  before  the 
first  of  the  year. 

Globe — A  carload  of  asbestos  will  be 
brought  to  Globe  from  the  Richardson 
[or  shipment  at  an  early  date. 
This  property,  which  is  in  the  Pleasant 
Valley  district,  was  purchased  by  J.  H. 
Richardson  and  partners,  of  Los 
Angeles,  last  May,  and  since  that  time 
a  number  of  men  have  been  employed 
i.ing  the  mine  and  extracting  the 
fiber,  which  is  said  to  be  of  excellent 
oi>ality. 

OREGON 

\,-»     Orcbody    in    BftJ     Morse    Mine 

Howtfflri  -Tli.'  r.  s  Metal  Co„ 
operating  the  mine,  reports 

the  discovery  of  a  new  body  of  ore  west 
..f  the  diabase  dike  which  travi 
property.      The    development    work    for 
the    first    time    ha  I    to    the 

if  the  dike,  all  the  ore  heretofore 
having  been  shipped   from   the 
on  the  east   side  of  the  dike.    The  new 
;    i-     1.".    ft.    wide,    with    21 
ft      of    high-grade     shipping    ore.      The 

iny  has   shipped   61    carloads    of 

mi   1  and  has  paid  in  royal- 

16   per  cent   over   $10,000.  which 

on     the    pin.  li.i    |    |n  ice    of    the 
mine,  $25,000. 


CALIFORNIA 

Engels  Copper  Earned  S98.000  in  Third 
Quarter — Belmont-Shawmut  Work- 
ing  at    Capacity 

Special  Correspond' 

Alleghany — Announcement  has  been 
made  of  the  sale  of  the  Kenton  mine, 
formerly  known  as  the  King  Solomon, 
to  W.  H.  Rowe,  of  Los  Angeles,  and 
Charles  Burlock,  of  San  Diego,  and  a 
group  of  associates.  The  price  is  stated 
to  have  been  $50,000  cash.  Rowe  has 
taken  charge  of  the  property,  and  is 
preparing  to  run  a  900-ft.  tunnel  to  tap 
the  vein  at  depth.  Former  operations 
>vere  through  a  tunnel  600  ft.  higher 
up  the  bluff.  The  production  record  of 
the  Kenton  is  about  $500,000. 

Ambrose  Madden  is  developing  a  new 
mine  on  Kanaka  Creek,  one  mile  south- 
west of  the  Kenton.  The  ore  has  been 
shipped  to  the   Selby  smelter. 

Engels — The  Engels  Copper  Mining 
Co.  produced  in  September  1,135,146  lb. 
of  copper  at  a  production  cost  of  10.93c. 
per  lb.  after  crediting  gold  and  silver. 
These  figures  compare  with  1,257,527 
lb.  and  10.49c.  for  August.  For  the 
three  months  ended  Sept.  30  the  oper- 
ating profit  was  $98,856,  after  deduct- 
ing all  charges  except  depreciation;  the 
operating  profit  for  the  preceding  three 
months  was  $73,964  and  for  the  first 
quarter  of  the  year  $23,038;  and  the 
total  operating  profit  for  the  period, 
$195,858. 

Randsburg  —  The  California  Rand 
Co.  has  distributed  $1,964,800  in  divi- 
dends since  the  company  was  incorpo- 
rated. No.  2  shaft  is  850  ft.  in  depth, 
and  the  capacity  of  the  mill  will  be 
increased  to  200  tons  per  day.  The 
company  has   $383,000   in  its  treasury. 

A  hoist  and  compressor  is  being  in- 
stalled by  the  Ben  Hur  Divide  Mining 
Co.  An  ore-treatment  rate  of  $10.45 
per  ton,  including  freight  charges,  has 
been  agreed  upon  between  the  Hum- 
boldt smelter,  in  Arizona,  and  the  Ben 
Hur  company. 

Oroville — The  working  shaft  of  the 
Surcease  property  of  the  Gruss  Mining 
Co.  has  reached  a  total  depth  of  460  ft. 
on  the  vein;  it  will  be  extended  150  ft. 
deeper. 

IDAHO 

Highland  Surprise  Is   Bonded  by 
Bunker  Hill   Interests 

\\  allare — Fred  W.   Calloway,  who  is 
connected     with     the     Bunker     Hill     & 
Sullivan      company,     has     secured      an 
option     on     control     of     the     Highland- 
Surprise   Consolidated    Mining   Co.   and 
on   the  mine.     The  terms  of  the 
ileal    provide    for    the    payment    of    86c 
per  share   for  the  stock,  the  first  pay- 
mint    of  Be.    to  be   made   on  or   before 
and     other     payments     to     he 
month;     covering     n 
The   Highland- 
Surprise   i        ituated   on    Pine  Creek   and 
has    a    mill    of    Mill    ton,'   daily    capacity. 
The    On  Bver    and    zinc,    and 

irregnli  .luring  the  last   few 

have  amounted  in  value  to  ap- 
proximately $250,000. 


NEVADA 

Tonopah    Operators    Refuse    Additional 
Wages  for  Surface  Laborers 

Tonopah — The  request  of  the  surface 
workers  of  the  Tonopah  and  Divide  dis- 
tricts for  a  further  wage  increase  of 
25c.  per  shift,  which  would  make  a 
total  advance  of  50c,  or  the  same  as 
granted  the  underground  workers  on 
Oct.  17,  has  been  refused  by  the 
operators,  and  the  surface  workers  have 
taken  no  further  action.  This  settles 
the  wage  question  in  these  districts 
for  some  time  to  come,  at  least  so  long 
as  the  Pittman  Act  is  in  force. 

Favorable  developments  are  reported 
in  the  Halifax  mine,  owned  and  op- 
erated by  the  West  End  Consolidated 
Mining  Co.  The  main  vein,  which  is 
considered  to  be  the  easterly  extension 
of  the  Belmont  vein,  the  most  produc- 
tive vein  in  the  entire  Belmont  mine, 
has  been  recovered  above  a  flat  fault 
which  had  previously  been  thought  to 
limit  the  ore.  The  vein  is  reported  to 
be  wide  and  to  contain  good  values. 

Rochester — A  new  vein  has  been  cut 
on  the  800  level  of  the  Rochester  Silver 
in  the  hanging  wall  of  the  Windlass 
vein.  The  crosscut  was  being  driven 
to  cut  the  Windlass  vein,  but  en- 
countered the  new  find,  which  has  a 
different  dip  from  that  of  the  Windlass. 
Four  feet  of  ore  shows  assays  of  11 
oz.  of  silver  and  0.1  oz.  of  gold  per  ton. 
The  crosscut  is  to  be  continued. 

NEW    MEXICO 

Many   Shippers   in   Silver  City — Stamp 
Mill   Near   Calumet 

Silver  City— Mining  in  this  district  is 
flourishing.  Shipments  of  silver,  lead- 
silver,  and  copper  ores  are  moving  reg- 
ularly to  the  El  Paso  smelter.  Eight 
carloads  from  five  different  mines  were 
shipped  on  Oct.  25.  The  principal  ship- 
pers are  the  Grant  County  Mining  Co., 
operating  the  old  Houston-Thompson 
mine;  the  Hecla  Divide  Co.,  which 
operates  the  Langston  mine;  and  the 
Silver  City  Leasing  Co.,  which  is  ship- 
ping silver  ores  from  Chloride  Flat  and 
from  its  lease  north  of  town.  Ferro- 
manganese  ores  from  Boston  Hill  will 
probably  begin  to  move  at  an  early 
date. 

Chloride — The  r>0-ton  concentrator  at 
the  Silver  Mountain  mine,  12  miles 
north  of  here,  is  working  full  time. 

Owing   to   drouth   and   water  scarcity 

Inight  mine  has  been  shut  down 

ral  months,  but  operations  have 

been    resumed    with    a   force  of  fifteen 

men. 

A  50-ton  stamp  mill  is  being  built  on 
Poverty  Creek,  near  Calumet,  to  han- 
dle gold  on  recently  opened  up.  The 
Isolated  location  of  this  district  is  a 
drawback  to  mining  operations,  as  all 
supplies  must  be  hauled  100  miles  from 
the  railroad   by   trucks. 

MogoDon — The  Last  Chance  mine  of 
the  Mogollon  Mines  Co.  has  been  oper- 
ating steadily  for  eighteen  years  with- 
out a  shutdown  except  for  repairs.  The 
peaduood  mine  was  recently  reopened 
by  this  company  with  a  full  force. 
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UTAH 

Smelters  in  Salt  Lake  Valley  Near 
Capacity  Operation 

Salt  Lake  City— The  Garfield  copper 
smelter  of  the  American  Smelting  & 
Refining  Co.  is  running  at  80  per  cent 
of  capacity,  and  the  lead  smelter  of  the 
company  at  Murray  is  running  at 
capacity. 

The  State  Industrial  Commission  of 
Utah  has  awarded  compensation 
amounting  to  $1,000  to  the  mother  of 
Milt  Pappas,  residing  in  Greece,  for  the 
death  of  her  son,  who  was  electrocuted 
in  the  Sunnyside  mine  of  the  Utah  Fuel 
Co. 

Out  of  respect  to  the  memory  of 
Robert  Campbell  Gemmell,  managing 
director  of  the  Jackling  interests,  whose 
sudden  death  is  mourned  throughout 
the  intermountain  country,  on  the 
afternoon  of  Oct.  30,  the  date  of  the 
funeral  services,  all  work  was  stopped 
for  five  minutes  at  the  Utah  Copper 
mine  and  allied  properties. 

Eureka — Tintic  shipments  for  the 
week  ended  Oct.  28  amounted  to  142 
cars.  The  Chief  Consolidated,  in  addi- 
tion to  its  ore  shipments,  marketed  12 
cars  of  limestone  and  19  cars  of  road 
material.  Hereafter  shipments  from  the 
Gemini,  Grand  Central  and  other  prop- 
erties recently  acquired  by  the  Chief 
will  go  under  the  heading  of  Chief  Con- 
solidated. Shippers  are:  Chief  Con- 
solidated, 54  cars;  Tintic  Standard,  32; 
Dragon,  13;  Eagle  &  Blue  Bell,  8;  Iron 
Blossom,  7;  Colorado,  7;  Victoria,  6; 
Swansea,  5;  Mammoth,  3;  Empire 
Mines,  2;  Centennial-Eureka,  2; 
Showers,    1;    Alaska,    1;    May    Day,    1. 

It  is  reported  that  the  May  Day, 
Uncle  Sam,  and  Yankee  mines  are  un- 
der option  to  eastern  and  Utah  men, 
who  are  considering  taking  a  lease  on 
the  properties  for  a  number  of  years. 

Park  City — Shipments  for  the  week 
ended  Oct.  27  amounted  to  4,268  tons. 
Shippers  are:  Ontario,  1,227  tons;  Park- 
Utah,  1,218  tons;  Silver  King  Coalition, 
988  tons;  Judge  and  Park  City  Mining 
&  Smelting,  835  tons. 

MONTANA 

Silver    King    at    Thompson, 
Will    Be    Equipped 

Thompson — The  Silver  King  mine 
has  been  taken  over  under  bond  and 
lease  by  a  group  of  Wallace,  Idaho,  men 
headed  by  William  F.  Newton,  who  will 
have  charge  of  development  opera- 
tions. They  have  organized  a  common- 
law  trust  called  the  Mineral  Hill 
Mines,  authorized  to  issue  600  units  at 
S100  each,  through  the  sale  of  which 
it  is  expected  to  raise  $30,000,  which  it 
is  estimated  will  cover  the  purchase 
price  and  equip  and  develop  the 
property  to  the  point  of  profitable  pro- 
duction. The  ore  is  high-grade  silver, 
with  some  copper  and  lead,  two  small 
shipments  to  the  smelter  returning 
158.1  and  410.73  oz.  respectively.  The 
company  will  put  in  a  compressor;  also 
a  crusher,  a  conveyor  belt  and  a 
trommel  for  sizing  and  sorting  the  ore 
preparatory  to  shipment. 


MICHIGAN 

Quincy  No.  6  Shaft  Is  Repaired — Finer 
Grinding   at   Mohawk 

Houghton — Comparatively  few  men 
are  now  leaving .  the  Michigan  copper 
district,  and  the  number  coming  in  en- 
ables the  mines  to  show  a  net  gain  in 
underground  forces.  Among  the  new- 
comers are  good  miners,  men  of  long 
experience  in  the  copper  and  iron 
mines.  Both  the  Copper  Range  and 
Quincy  mines,  in  the  south  end  of  the 
district,  and  the  Mohawk,  in  the  north 
end,  are  profiting  by  this  change  in  the 
situation,  although  all  three  companies 
are  still  short  of  men. 

No.  6  shaft,  Quincy,  which  has  been 
undergoing  repairs  for  several  weeks, 
is  again  in  operation.  A  good  record 
was  made  in  re-conditioning  the  shaft, 
for  it  was  expected  it  would  take  until 
the  first  of  the  year  to  complete  the 
work.  The  shaft  was  badly  crushed 
between  the  44th  and  52d  levels  by  a 
series  of  air  blasts;  this  necessitated 
straightening  and  re-timbering,  the  re- 
moval of  rock  where  it  had  come  into 
the  shaft,  and  the  replacing  of  ti-acks 
and  pipe  lines  for  the  eight  levels. 
Three  shifts  of  men  were  employed  on 
the  repairs. 

Mohawk's  decision  to  introduce  finer 
grinding  at  its  stamp  mill  is  in  line 
with  modern  milling  practice  in  the 
amygdaloid  mills  of  the  district  to  re- 
duce to  an  absolute  minimum  loss  of 
copper  in  the  tailings.  The  value  of 
legrinding  installation  has  been  strik- 
ingly proved  at  the  Quincy  mill,  where 
all  but  one  head  is  so  equipped  and 
where  in  1921  a  total  of  2,035,000  lb. 
of  refined  copper  was  recovered  by  re- 
grinding.  Copper  Range  also  has  met 
with  much  success  in  this  respect,  its 
losses  having  been  reduced  to  as  low 
as  3.5  lb.  per  ton,  probably  the  lowest 
in  the  district.  Mohawk  is  at  present 
equipping  one  of  its  four  heads  with 
finer  grinding  sections,  and  it  is  the  in- 
tention to  equip  the  other  three  as  soon 
as  possible. 

Arcadian  has  encountered  rich  ground 
on  the  north  side  of  the  New  Baltic 
shaft  at  the  1,250,  or  bottom,  level.  It 
is  believed  to  be  a  continuation  of  a 
heavily  mineralized  section  of  the  vein 
cut  on  the  level  above. 

No  copper  is  accumulating  at  the 
Lake  smelters.  Orders  are  keeping 
pace  with  production,  and  it  probably 
will  be  unnecessary  to  ship  much  metal 
east  for  storage,  as  is  usually  done  at 
this  time  of  the  year.  Detroit  and 
other  mid-west  cities  continue  to  take 
large  quantities  of  copper. 

Gogebic  Range 

Ironwood — Most  of  the  mines  on  the 
range  have  stopped  shipping  from 
stockpiles,  but  are  still  shipping  part 
or  all  of  their  hoist  product.  The  New- 
port mine  has  shipped  all  of  the  large 
stockpiles  which  it  had  on  hand  last 
spring.  At  its  Ironwood  mines,  the 
Oliver  Iron  Mining  Co.  still  has  about 
200,000  tons  of  ore  in  stock,  but  at  its 
Puritan  and  Bessemer  mines  the  stock- 
piles are  about  cleaned  up. 


The  Oglebay  Norton  Co.  expects  to 
continue  shipping  for  another  week  or 
so.  Present  plans  are  to  continue 
working  through  the  winter  with  a  full 
force  of  men  at  the  company's  several 
mines.  The  company  employs  normally 
about  2,000  men  on  this  range.  Work 
on  the  seventy-four  houses  which  it  is 
building  at  Ramsay  is  being  pushed  as 
rapidly  as  possible  and  has  been 
greatly  aided  by  exceptionally  favor- 
able weather.  Several  of  the  houses 
are  now  ready  for  occupancy. 

MINNESOTA 

Duluth  Iron-Ore  Shipments  80  Per  Cent 
Higher  Than  in  1921 

Duluth — Ore  shipments  from  the 
docks  at  the  head  of  the  Lakes,  exclu- 
sive of  shipments  from  Marquette  and 
Escanaba,  Mich.,  for  the  season  up  to 
Nov.  1,  amounted  to  33,213,634  tons,  an 
increase  of  13,758,537  tons  over  the 
19,455,097  tons  shipment  for  the  1921 
season  during  the  same  period.  Ship- 
ments for  the  last  month  amounted  to 
5,053,923  tons,  a  gain  of  2,458,808  tons 
over  the  shipment  of  2,568,035  tons  as 
of  October,  1921.  Ore  shipments  for 
the  last  month,  however,  were  not  as 
heavy  as  shipments  in  September,  and 
from  now  on  the  shipments  will  be 
light,  as  all  concentrating  plants  will 
close  soon,  owing  to  freezing  weather, 
and  only  direct  shipping  pits  will  be 
operating,  and  the  car  supply  to  the 
latter  will  be  limited  by  the  railroads 
because  of  the  need  of  thawing  the  ore 
when  it  becomes  frozen  in  the  car. 

Keewatin— The  Bennett  Mining  Co. 
has  let  a  contract  to  the  Bethlehem 
Steel  Bridge  Corporation,  of  Buffalo, 
N.  Y.,  for  the  erection  of  a  steel  head- 
frame  at  its  No.  2  shaft.  The  work 
will  be  done  during  the  coming 
winter. 

Buhl — The  large  electric  shovel,  with 
drag-line  attachment,  operating  on  the 
removal  of  stripping  at  the  Wabigon 
pit,  a  property  of  the  Hanna  Ore  Co., 
is  completing  its  last  cut  with  the  pres- 
ent equipment,  after  which  the  drag- 
line attachment  will  be  removed  and 
the  shovel  converted  for  using  a  dipper 
in  its  future  operations. 

Nashwauk — The  carpenter  and  black- 
smith shop  at  the  La  Rue  mine,  op- 
erated by  the  Hanna  Ore  Co.,  were  re- 
cently destroyed  by  fire  with  heavy 
damage  to  the  machinery  in  both  shops. 
A  large  electric  shovel  near  the  shop 
was  saved  by  the  quick  work  of  its 
crew  in  removing  it  from  the  path  of 
the  flames. 

Chisholm — The  Oliver  Iron  Mining 
Co.  has  completed  plans  for  the  removal 
of  the  wooden  headframe  at  the  Tener 
mine  at  the  completion  of  the  present 
shipping  season  and  the  erection  of  a 
modern  steel  one.  On  completion  of 
this  work  it  is  assumed  that  a  larger 
production  will  be  forthcoming  from 
the  underground  workings.  The  com- 
pany is  also  dismantling  the  headframe 
at  the  Chester  mine,  a  property  which 
it  formerly  operated.  The  lease  has 
been  relinquished. 
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The  Situation  at  the  Mines 
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INCREASING  ACTIVITY  is  the  keynote  of  the  situation 
in  the  mining  industry  today.  This  is  manifested  (1)  in 
increased  production  at  many  properties,  both  large  and 
small;  (2)  in  stimulated  development  of  prospects  and  the 
reopening  of  old  mines,  and  (3)  in  the  construction  of  new 
plants.  An  unusual  number  of  new  mills  have  turned  out 
their  first  shipments  of  bullion  or  concentrate  during  the 
last  few  weeks,  and  construction  work  on  others  is  in 
various  stages  of  completion.  Output  is  limited  in  most 
places  by  the  available  supply  of  experienced  miners  at  the 
present  wages.  However,  the  attitude  taken  by  the  em- 
ployers generally  is  to  get  along  as  well  as  possible  under 
prevailing  wage  scales  until  next  May,  at  any  rate.  The 
recent  country-wide  increase  of  about  50c.  per  day  helped 
matters  somewhat,  and  the  labor  supply  is  definitely  better 
than  it  was  two  months  ago.  Incidentally,  the  Hollinger 
company,  of  Porcupine,  Ont.,  has  imported  100  "Cousin- 
Jack"  miners  from  Cornwall. 

The  reasons  for  increased  activity  scarcely  need  be  men- 
tioned. However  optimistic  producers  say  they  are  regard- 
ing the  price  of  silver  after  the  remaining  70,000,000  oz. 
provided  for  under  the  Pittman  Act  has  been  purchased  at 
$1  per  ounce,  they  certainly  are  letting  no  grass  grow  under 
their  feet  in  getting  the  metal  out  of  the  mine  and  into  the 
mint,  today.  This  applies  particularly  to  the  companies  min- 
ing siliceous  silver  ore;  in  a  large  measure  it  accounts  for 
the  dispatch  with  which  the  recent  two-day  miners'  strike  in 
Tonopah  was  settled  with  a  50c.  increase  to  $5.75  per  shift. 
It  accounts,  also,  for  the  excellent  records  for  rapid  con- 
struction established  in  the  building  of  new  milling  plants  in 
Nevada.  No  less  than  four  of  these  are  so  new  that  they 
are  still  in  the  process  of  "working  out  mechanical  kinks." 
Likewise,  the  legislation  that  made  Senator  Pittman 
famous  outside  of  Nevada  is  a  source  of  no  little  encourage- 
ment to  zinc  and  lead  producers  whose  ore  has  a  fair 
silver  tenor,  though  with  lead  hovering  around  7c.  and  zinc 
comfortably  ahead  of  that  figure  the  non-silver-bearing 
ores  of  these  metals  are  far  from  being  a  drug  on  the 
market.  High  metal  quotations  based  on  sound  economic 
considerations  make  zinc  and  lead  mining  more  active  than 
for  many  months.  The  situation  with  copper  is  different. 
The  rate  of  output  of  many  operating  companies  is  increas- 
ing, but  the  reason  is  the  desire,  not  to  take  advantage  of 
high  prices,  but  rather  to  diminish  the  per-pound  cost  of 
production.  Fur  instance,  Utah  Copper  plans  to  increase 
its  monthly  output  from  about  10,000,000  lb.  to  13,000,000, 
the  maximum  capacity  of  the  Arthur  mill;  and  it  is  reason- 
able to  assume  that  its  satellites,  Chino,  Ray,  and  Nevada 
Consolidated  (as  rapidly  as  after-fire  construction  permits), 
will  do  likewise.  At  the  Garfield  smelter  four  copper  rever- 
beratories  are  in  operation,  compared  with  three  a  month 
ago.     This.  0  increased  mine  output. 

Anaconda  is  producing  15,000,000  lb.  of  copper  per  month, 
but  the  excess,  after  filling  previous  contracts,  is  not  suffi- 
cient to  supply  all  the  requirements  oi  its  subsidiary,  the 
American  Brass  Co.,  so  that  it  would  undoubtedly  increase 
production  if  miners  could  be  Butte,  where,  it  is  safe 

.   incidentally,  the  labor   shortage    is   felt   move   keenly 
than  anywhere  else.  The  Davis-Haly  company  has  increased 
•>    of  output   to  Too  ton     of  high-grade  copper  ore  per 
day;  the  Ph<  is  doubling  production 

a*    Horenei,  Ariz.,  tO  make  1,400  tons  per  day;   and  at   Globe 

the  old  Dominion  output  has  been  Increased  by  remodeling 

the  concentrator. 

In  the  Coetrr  d'Alene,  the  Callahan  Zinc  Lead  Co.,  which 
can  pt  '    100  tons  of  zinc  and  had  concentrate  per 

day,  has  resumed  after  two  years  and  will   il  ale 

of  operations  to  capacity  as  rapidly  as  men  can  be  Obtained 
The   Wellington    Mines   To.    is   ready   to   resume   mining   and 

milling  of  zinc  ore    it   Breckenridge,  Colo.,  as  Is  al  o  the 

Sunnyside  Mining  &   Milling  Co.,  at   Knrcka.  wh< 
contains  lead  as  well   as  zinc.     These   two  will  employ    100 
and  200  men   respectively.      The   F.mpirc   /  limed 

operations  of   both    its   mine  and   mill   at   Hanover,    NJ.    M., 
during  October. 


The  A.  S.  &  R.  Co.  blew  in  the  Monterey  (Mexico)  lead 
smelter  on  Nov.  1.  As  a  consequence  numerous  near-by 
properties  will  resume  shipping.  In  British  Columbia,  the 
Granby  Consolidated  is  gradually  increasing  production, 
following  a  wage  increase  of  50c.  per  day. 

Advancing  prices  for  zinc  have  stimulated  prospecting 
and  development  as  well  as  production  in  the  Joplin-Miami 
district.  Drilling  is  being  done  by  the  Chanute  Spelter  Co., 
west  of  Baxter  Springs;  by  the  Bilharz  Mining  Co.,  north  of 
Picher;  by  the  Rakowsky  interests  and  by  the  St.  Joe  Lead 
Co.,  north  and  east  of  Baxter;  and  by  the  Admiralty  Zinc 
Co.,  near  Douthat.  In  southeast  Missouri  the  National  Lead 
Co.  is  sinking  a  new  shaft  near  Elvins. 

An  important  development  project  is  the  exploration 
below  the  12th  level  of  the  Winona  mine,  in  the  Michigan 
copper  country.  The  King  Philip  No.  2  shaft  is  being 
unwaiered  as  a  preliminary. 

Among  the  many  other  new  prospecting  and  developing 
operations  may  be  mentioned  the  work  of  the  Tonopah- A j  ax 
Co.,  a  subsidiary  of  the  Tonopah  Mining  Co.,  at  Cripple 
Creek,  Colo.,  and  that  of  the  Chief  Consolidated  Mining  Co., 
which  will  systematically  explore  at  depth  the  large,  partly 
mined  territory  of  which  it  has  recently  acquired  control 
in  Eureka,  Utah. 

At  Lark,  Utah,  the  Ohio  Copper  Co.  has  resumed  opera- 
tions and  has  shipped  precipitate  from  its  plant  for  recover- 
ing copper  leached  from  the  ore  in  siUi.  Sixty  companies 
are  either  mining  or  prospecting  in  the  Randsburg  district 
of  southern  California,  where  the  California  Rand  Co.  is 
planning  to  increase  the  capacity  of  its  125-ton  flotation 
plant. 

British  Columbia  is  the  scene  of  renewed  activity.  In  the 
Slocan  district  a  score  of  operators,  encouraged  by  the  high 
zinc  market,  are  developing  and  reopening,  with  400  miners 
employed.  Near  the  Alaska  border,  in  the  vicinity  of  the 
Premier,  which  paid  another  dividend  of  $750,000  in  Octo- 
ber, the  Granby  Consolidated  has  bonded  the  George  group; 
exploration  on  the  Big  Missouri,  in  the  same  region,  is 
revealing  excellent  orebodies. 

New  reduction  plants  are  to  be  noted  in  many  sections  of 
the  country.  The  Mother  Lode  Coalition  Mines  Co.  has 
completed  its  new  flotation  plant  in  Alaska.  In  Nevada,  the 
United  Comstock  is  approaching  the  rated  daily  capacity  of 
2,000  tons  with  its  new  mill;  the  Candelaria  Mines  Co.  has 
its  300-ton  cyanide  plant  in  working  order;  the  Betty  O'Neal 
flotation  mill,  of  100-ton  capacity,  has  just  been  started 
at  Battle  Mountain;  the  White  Caps  75-ton  plant  at  Man- 
hattan has  been  started  again  after  minor  alterations; 
and  the  small  Arizona  plant  at  Unionville  has  been  finished. 
It  is  taking  ore  from  the  Arizona  and  Silver  Reef  mines. 

The  Bernard  Mining  Co.  has  finished  a  150-ton  concen- 
trator northwest  of  Joplin,  Mo.  The  Golden  Feather  mill, 
in  the  Black  Hills  region  of  South  Dakota,  has  been  started. 
\t  BJverton,  Minn.,  the  largest  drying  plant  on  the  Lake 
Superior  iron  ranges  has  been  erected  at  the  Sagamore  mine. 
The  Tennessee  Copper  Co.  is  putting  the  finishing  touches 
on  the  500-ton  flotation  plant — the  largest  in  the  Ducktown 
district      at  the  London  mine. 

Among  the  Important  construction  projects  on  which  work 
has  started  during  the  last  few  months  are  the  new  flotation 
concentrator  being  erected  by  the  New  Cornelia  company  at 
Ajo,  Ariz.,  and  the  500  ton  dotation  plant  that  the  American 
Zinc.  Lead  &  Smelting  Co.  is  to  build  at  its  Silver  Dike 
property,  at  Neihart,  Mont. 

Work  is  progressing  rapidly  on  the  500-ton  concentrator 
at  Shirley.  Colo.,  where  the  Colorado  Corporation,  financed 
by  the  A.  S.  &  R.  and  Metals  Exploration  companies,  will 
mill  silvr  ore  from  the  Rawlcy  mine.  The  same  is  true  of 
the  3, 000-ton  Kimberly  concentrator  in  British  Columbia, 
i  he  Consolidated  Mining  A  Smelting  Co.  will  treat  ore 
from   its  remarkable  Sullivan   mine. 

I  have  made  no  attempt  to  catalog  the  many  construction 
projects  now  under  way,  but  have  selected  some  at  random 
to  indicate  the  healthy  and  widespread  activity  in  the  min- 
ing industries. 
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Daily 

Prices  of  Metals 

Copper,  N.'T., 
net  refinery* 

Tin 

Lead 

Ziuo 

99  Per  Cent 

Straits 

N.  Y. 

St.  L. 

Nov. 

Electrolytic 

St.  L. 

2 
3 
4 
6 
7 

13.50 
13.50 
13.50 
13.55 

13.55 

35.75 
36  625 
36  875 
37.125 

36.25 

36.50 
37  25 
37  50 
37.875 

37.00 

7.00 
7.00 
7.00 
7.00 

7 '.66 

6.80 

6.80 

6.80 

6.80@6.85 

7.075 
7.05@7.075 
7.05@7.075 

7.05 

8 

6.80@6.85 

7.05 

•These  prices  correspond  to  the  following  quotations  for  copper  delivered:  Nov.  2, 
3,  and  4.  13.75c;  Nov.  6  and  8,  13.80c. 

The  above  quotations  are  our  appraisal  of  the  average  of  the  major  markets  based 
generally  on  sales  as  made  and  reported  by  producers  and  agencies,  and  represent  to 
the  best  of  our  judgment  the  prevailing  values  of  the  metals  for  deliveries  constituting 
the  major  markets,  reduced  to  the  basis  of  New  York  cash,  except  where  St.  Louis 
Is  the  normal  basing  point,  or  as  otherwise  noted.  All  prices  are  fa  cents  per  pound. 
Copper  is  commonly  sold  "delivered,"  which  means  that  the  seller  pays  the  freight  from 
the  refinery  to  the  buyer's  destination. 

.Quotations  for  copper  are  for  ordinary  forms  of  wire  bars.  Ingot  bars  and  cakes. 
For  Ingots  an  extra  of  0.05c.  per  lb.  is  charged  and  there  are  other  extras  for  other 
shapes.     Cathodes  are  sold  at  a  discount  of  0.125c.  per  lb. 

Quotations  for  zinc  are  for  ordinary  Prime  Western  brands.  Tin  Is  quoted  on  the 
basis  of  spot  American  tin,  99  per  cent  grade,  and  spot  Straits  tin.  Quotations  for  lead 
reflect  prices  obtained  for  common  lead,  and  do  not  include  grades  on  which  a  premium 
Is  asked. 

The  quotations  are  arrived  at  by  a  committee  consisting  of  the  market  editors  of 
Engineering  and  Mining  Journal-Press  and  a  special  representative  of  the  Federal  bureaus 
In  Washington  which  are  interested  in  the  mining:  industries. 

London 


Copper 

Lead 

Zino 

Nov. 

Standard 

Electo- 
lytio 

Spot 

3  M 

Spot 

3M 

Spot 

3M 

Spot 

3M 

2 

62f 

63| 

70} 

179} 

179  J 

25| 

24| 

37} 

35f 

3 

62  f 

63} 

70 

183f 

184} 

26 

24! 

37} 

35} 

6 

63} 

64 

70 

187f 

187} 

26 

24| 

37! 

35! 

7 

63| 

64} 

70} 

184f 

185} 

26} 

25} 

37| 

355 

8 

63i 

63} 

70} 

180} 

181} 

26| 

25} 

38 

36 

The  above  table  gives  the  closing  quotations  on  the  London  Metal  Exchange, 
prices  In  pounds  sterling  per  ton  of  2,240  lb. 

Silver  and  Sterling  Exchange 


Sterling 

Exchange 

New  York 

New  York 

Nov. 

"Checks" 

Domestic 
Origin 

r  oreign 
Origin 

London 

2 

4.45! 

99} 

67} 

34 

3 

4.46} 

99} 

66} 

33H 

4 

4.45! 

99} 

66} 

33! 

Sterling 
Nov.  [Exchange 
'Checks" 


4.44| 
V.45} 


New  York 

Domestic 

Origin 

New  York 
Foreign 
Origin 

London 

99} 
99} 

671 
66} 

34^ 

33f 

33jV 

New  York  quotations  are  as  reported  by  Handy  &  Harman  and  are  In  cents  per 
troy  ounce  of  bar  silver,  999  fine.  London  quotations  are  in  pence  per  troy  ounce  of 
sterling  silver,  925  fine.  Sterling  quotations  represent  the  demand  market  in  the  fore- 
noon.    Cables  command  one-quarter  of  a  cent  premium. 


Metal  Markets 

New  York,  Nov.  8,  1922 
No  changes  of  importance  have  oc- 
curred in  the  metal  markets  this  week, 
with  the  exception  of  a  somewhat  vio- 
lent advance  in  lead,  which  occurred 
last  Wednesday  and  Thursday.  Cop- 
per has  sold  in  larger  volume  than  last 
week,  but  the  demand  for  zinc  and  tin 
has  been  quiet.  Consumption  of  all 
metals  keeps  up  wonderfully  well,  but 
transportation  is  not  yet  adequate  to 
serve  the  needs  of  the  industry. 

Tuesday  was  Election  Day,  and 
therefore  a  holiday.  The  result,  al- 
though a  rebuke  to  Republican  policies, 
is  likely  to  have  little  or  no  immediate 
effect  on  business. 


Copper 

On  Thursday  and  Friday,  there  was 
more  of  a  tendency  to  come  to  the 
13.75c.  delivered  price  than  had  pre- 
viously been  exhibited,  and  not  more 
than  two  or  three  producers  were  still 
adhering  to  the  higher  levels  previously 
quoted.  Scattering  sales  were  made  at 
premium  prices,  but  they  were  not  a 
drop  in  the  bucket  compared  with  the 
large  business  that  was  done  at  13.75c. 
In  fact,  the  business  at  this  level  was 
so  satisfactory  that  much  of  the  cop- 
per obtainable  at  that  figure  was  taken 
off  the  market.  This,  coupled  with  in- 
creasing strength  of  the  coppers  in  the 
stock  market,  led  to  a  firmer  feeling  on 
Monday,    when    it    was    no    longer    so 


easy  to  obtain  the  metal  for  13.75c. 
Today  the  same  condition  obtains,  with 
a  few  producers  willing  to  sell  at  the 
price  named,  in  limited  quantities, 
where  the  freight  rate  is  not  excessive. 
The  export  market  was  rather  de- 
pressed during  the  last  week  as  to 
volume  of  sales.  Prices  netted  pro- 
ducers here  slightly  more  than  could 
be  obtained  for  domestic  sales.  The 
decline  in  foreign  exchange — in  French 
and  German  currency  in  particular — 
will  without  doubt  have  an  adverse 
effect  on  the  ability  of  European  pur- 
chasers to  buy  American  copper.  The 
copper  industry  cannot  expand  ma- 
terially until  conditions  in  the  export 
market  become  more  favorable. 

Lead 

The  official  contract  price  of  the 
American  Smelting  &  Refining  Co.  was 
raised  on  Thursday,  Nov.  2,  to  7c, 
New  York,  the  advance  made  on  the 
previous  day  being  to  6.75c. 

After  the  sudden  advance  of  last 
week,  the  market  has  become  fairly 
steady  at  the  7c.  level.  For  some  time, 
it  has  been  the  custom  for  outside  metal 
brokers  to  set  their  price  at  an  advance 
over  the  A.  S.  &  R.  quotation,  regard- 
less of  other  market  factors.  Even 
with  the  advance  of  one-half  cent 
within  twenty-four  hours  which  the 
Smelting  company  made,  quotations 
even  above  7c.  were  immediately  heard. 
However,  the  business  around  7.10c. 
was  insignificant  compared  with  the 
sales  made  by  producers  at  the  even 
price.  For  small  quantities  of  spot 
lead,  premiums  would  no  doubt  have  to 
be  paid,  but  there  is  no  dearth  of 
metal  for  November-December  ship- 
ment which  reputable  consumers  may 
obtain  at  the  7c.  level,  and  quite  a  large 
tonnage  has  been  sold. 

The  St.  Louis  market  has  been  quiet. 
Most  sales  have  been  made  at  6.80c, 
with  some  chemical  lead  bringing  6.85c 
during  the  last  two  days,  and  with  quo- 
tations up  to  6.90c  heard. 
Zinc 

Trading  was  active  during  the  week 
at  prices  slightly  under  those  of  the  pre- 
ceding week.  The  metal  is  still  in  a 
strong  statistical  position,  and  the  sof- 
tening in  price  appears  to  be  a  minor 
reaction  and  not  due  to  any  change  in 
fundamental  conditions.  One  producer 
was  able  to  obtain  7.10c.  per  lb.  for  his 
zinc  without  any  difficulty,  but  the  larg- 
est amount  of  business  was  done  at  the 
prices  we' quote.  The  volume  of  busi- 
ness in  the  aggregate  was  better  than 
last  week,  and  export  sales  again  were 
a  feature.  American  zinc  producers 
are  having  trouble  in  increasing  their 
metal  output  because  of  labor  scarcity 
and  transportation  difficulties.  Good- 
sized  tonnages  were  sold  for  delivery  as 
far  forward  as  next  April  at  5  point 
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concessions  over  the  spot  price.  De- 
cember-January deliveries  could  have 
been  had  at  2i-point  concessions.  High- 
grade  zinc  continues  to  be  sold  at  8c.  in 
satisfactory  quantities. 
Tin 

Yesterday  and  today,  the  London  tin 
market  exhibited  a  not  unexpected  re- 
lapse, and,  as  the  New  York  price  is 
largelv  set  in  London,  the  price  here  de- 
clined accordingly.  The  level  is  still 
several  cents  above  that  which  tin  com- 
manded before  the  speculative  move 
began,  however,  and  consumers  have 
shown  not  the  slightest  interest  in  buy- 
ing. Tin  for  February  delivery  has 
been  held  at  substantially  the  same 
prices  as  have  been  asked  for  spot. 

Arrivals  of  tin,  in  long  tons:  Nov.  1, 
London,  50;  Liverpool,  110;  Straits,  35. 

Gold 

Gold  in  London:  Nov.  2d,  92s.  4d.; 
3d,  92s.  3d.;  6th,  92s.  5d.;  7th,  92s.  6d.; 
8th,  92s.  6d. 

Foreign  Exchange 

Exchanges  were  weak  and  unsettled 
during  the  last  week.  Marks  reached 
new  lows,  and  francs  slipped  further. 
Followers  of  the  market  predict  a  con- 
tinued decline  in  French  currency  and 
bonds.  On  Monday,  Nov.  6,  francs  were 
6.62c;  lire,  4.1425c;  marks,  0.01  Ac; 
and  Canadian  dollars,  A  per  cent 
premium. 

Silver 

With  the  exception  of  an  advance  on 
N..V.  <",,  caused  by  Indian  bazaar  buy- 
ing, the  market  has  continued  to  sag, 
China  sales  being  responsible  for  this 
condition. 

Mexican  Dollars — Nov.  2d,  512;  3d, 
61;  4th,  51;  6th,  513;  8th,  50Se. 

Other  Melals 

Quotations  cover  large  wholesale  lots  unless 
otherwise  specified. 


Aluminum — General  market  for  99 
per  cent  grade,  about  20@21c  per  lb. 
Antimony  —  Chinese  and  Japanese 
brands,  6.60c,  quiet.  W.  C.  C,  6.90@ 
7.25c  Cookson's  "C"  grade,  spot,  8g@ 
9c 

Bismuth— |2.46  per  lb. 
Cadmium — $1.15  per  lb. 
Cobalt— Metal,     $3@$3.25     per     lb.; 
black  oxide,  $2  per  lb.  in  bbls. 
Iridium— $240@$275  per  oz. 
Nickel — Standard   market,  ingot   and 
•hot,    36c;  electrolytic,    39c      Outside 
market,  32@34c.  per  lb 

Osmium  —  fur.-,     $70@$80     per     oz. 
troy,  in  Los  Angeles.    Strong. 
Palladia     -      ■>  |66  per  oz. 
Platinum— $108  per  oz.    Easier. 
(Jiiirksilver— $71@$72        per        76  lb. 
Bask.       Market     firm.       San     Francisco 
■ 
Bclenium-    Black     powdered,     amor- 
phous, 99.6  per  cent  pure,  $1.90  pel  lb. 
Tellurium— $2.50  pet  lb. 
Tungsten— Powder,  75c@$1.05  per  lb. 
cif  contained  tungsten. 

The  price  r,f  Molybdenum,  Monel 
Metal,  Rhodium,  and  Thallium  are  un- 
changed from  prices  given   Nov.  4. 
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Metallic  Ores 

Chrome  Ore — Indian  chrome  ore, 
$18  per  ton,  c.i.f.  Atlantic  ports.  Rho- 
clesian  and  New  Caledonian,  $23  and 
|25  per  ton.     Market  quiet. 

Iron  Ore — Lake  Superior  ores,  per 
long  ton,  Lower  Lake  ports:  Old  Range 
bessemer,  55  per  cent  iron,  $5.95;  Me- 
sabi  bessemer,  55  per  cent  iron,  $5.70; 
Old  Range  non-bessemer,  51J  per  cent 
iron,  $5.20;  Mesabi  non-bessemer,  5U 
per  cent  iron,  $5.05. 

Magnetite  Ore — F.o.b.  Port  Henry, 
X.  Y.:  Old  bed  21  furnace,  $5  per  long 
ton;  old  bed  concentrates,  63  per  cent, 
$5.25;  Harmony,  cobbed,  63  per  cent, 
$5.25;  new  bed  low  phosphorus,  65  per 
cent,  $7.50. 

Manganese  Ore — 30c.  per  long  ton 
unit,  seaport,  plus  duty;  equivalent  to 
about  45c  Chemical  ore,  $70@$75  per 
gross  ton. 

Molybdenum  Ore — 55@60c.  per  lb.  of 
MoS,  for  85  per  cent  MoSa  concentrates, 
plus  duty;  equivalent  to  80@85c  per  lb. 

Tungsten  Ore — Chinese  ore,  $7.50@ 
$8  per  long  ton  unit  of  WO:.. 

Tantalum,  Titanium,  Uranium,  Vana- 
dium, and  Zircon  ore  are  unchanged 
from  the  quotations  published  Nov.  4. 

Zinc  and  Lead  Ore  Markets 

Joplin,  Mo.,  Nov.  4. — Zinc  blende,  per 
ton,  high,  $44.90;  basis  60  per  cent 
zinc,  premium,  $46;  Prime  Western, 
$43.50@$44;  fines  and  slimes,  $43@ 
$41;  average  settling  price,  all  grades 
of  blende,  $40.15.  Calamine,  bas:s  40 
per  cent  zinc,  $22@$24. 

Lead,  high,  $90.10;  basis  80  per  cent 
lead,  $91;  average  settling  price,  all 
grades  of  lead,  $85.06  per  ton. 

Shipments  for  the  week:  Blende, 
7,861;  calamine.  106;  lead,  1,228  tons. 
Value,  all  ores  the  week,  $432,110. 

Sellers  held  up  the  market  until  late 
today,  waiting  higher  offerings  than 
buyers  seemed  willing  to  make,  finally 
securing  $1  to  $1.50  advances.  Pur- 
chases were  1,200  tons  less  than  the 
previous  week. 

Lead  was  advanced  $3.50  per  ton, 
and  buyers  were  striving  to  secure  an 
advantage,  one  over  another,  in  ob- 
taining a  share  of  the  limited  pro- 
duction. 

The  usual  weekly  market  dispatch 
from  I'latteville,  Wis.,  had  not  been  re- 
ceived  at  the   hour   of  going   to   press. 

Non-Metallic  Minerals 
Feldspar  —  No.     1     pottery     grade, 
"7. Ml    per   long   ton;    No.    2,   $4® 
$6.60,     f.o.b.     North     Carolina     points. 
No.    1.  $7.50;    No.  2,  $6.r.(i.   f.o 

nl  i.      No.    1,   Canadian,  $20 

ton,  f.oJ).  mills.     In  Maine,  $18 

i,  f.o.b.  cars.    Trade  affected  bj 

ill     China     and     sanitary     ware 

Plnorapai     Fluxing    gravel.    BE    pel 

I       ind    not    over    6    pi 

silica,   |  f.o.b     mines;    not    over    (i 

■  I   silica,  $21;  80  per  cent  grade, 

lint    fiver   5    p(  r   cent    silica.  $120;    ground 

add  grade,  $45  in  bulk;  ground  enamel 
ing  grade,  $:',.".  in  hulk;  packages,  $4 
extra,   all    f.o.b.   mines,    Illinois.      No.   1 
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lump,  $30;  No.  2  lump,  $25,  f.o.b.  Illi- 
nois mines.     Market  quiet. 

Magnesite — $37.50  per  ton,  f.o.b.  cars, 
California  calcined,  90  per  cent  MgO  or 
better.     Market  improving. 

Asbestos.  Barytes,  Bauxite,  Chalk, 
China  Clay,  Emery,  Fuller's  Earth, 
Graphite,  Gypsum,  Limestone,  Mica, 
Monazite,  Phosphate,  Pumice,  Pyrites, 
Silica,  Sulphur,  and  Talc  are  unchanged 
from  the  prices  published  Nov.  4. 

Mineral  Products 
Arsenious    Oxide     (white    arsenic)  — 

firm  at  10.75c.  per  lb. 
Copper  Sulphate,  Potassium  Sulphate, 

and    Sodium    Sulphate    are    unchanged 

from  quotations  of  Nov.  4. 

Ferro-Alloys 

Ferromanganese  —  Domestic,  78@82 
per  cent,  $101  per  gross  ton,  f.o.b., 
furnace.  Spiegeleisen,  19@21  per  cent, 
$39,  f.o.b.  furnace;  16@19  per  cent,  $38. 

Ferrotungsten — Domestic,  70@80  per 
cent  W,  85@95c.  per  lb.  of  contained  W, 
f.o.b.  works. 

Ferrocerium,  Ferrochrome,  Ferro- 
molybdenum,  Ferrosilicon,  Ferrotita- 
nium,  Ferro-uranium,  and  Ferrovana- 
dium  are  unchanged  from  the  prices 
published    Nov.   4. 

Metal  Products 

Lead  Sheets  —  Full  lead  sheets, 
10.25c;  cut  lead  sheets,  10.50c  in 
quantity,  mill  lots. 

Copper  Sheets.  Nickel  Silver,  and 
Yellow  Metal  are  unchanged  from  the 
prices  published  Nov.  4. 

Refractories 
Bauxite  Brick,  Chrome  Brick.  Chrome 
Cement,  Magnesite  Brick,  Magnesite 
Cement,  Silica  Brick  and  Zirkite  are 
unchanged  from  the  prices  published 
Nov.  4. 

The  Iron  Trade 
Pittsburgh,   Nov.   7,   1922 

Dullness  in  the  finished-steel  mar- 
kets has  increased.  The  chief  activity 
is  in  material  for  cars  and  locomotives. 
Buying  for  prompt  delivery  a  few  weeks 
ago  was  largely  by  consumers  who 
were  nol  receiving  adequate  deliveries 
on  their  old  orders.  Bars,  shapes,  and 
plates  are  regularly  at  2.00c.  wire  at 
2.45c,  nails  at  $2.70,  pipe  at  66  per  cent 
basing  discount,  and  black  sheets  at 
3.35c  to  3.50c.  Sheet  bars,  very  scarce 
a  few  weeks  ago  and  easily  command- 
ing $40,  can  now  be  bought  easily  at 
$88,  if  not  at  less,  but  there  is  no  de- 
mand. 

Pig     Iron.      On     a     smajl     transaction 

basic  li-i  declined  to  $2'.),  Valley,  bes- 
semer remaining  at  $33  and  foundry  at 
$30.     It  is  doubtful  whether  any  more 

idle  merchant  furnaces  will  resume  until 
the  market  bi  i  omes  active,  and  this  will 
hardly  occur  until  prices  have  been  re- 
adjusted   farther. 

Connellaville  Coke.  The  market  re- 
mains steady  at  $7.60@$8  for  furnace 
coke  and  $10@$11  for  foundry.  Cur- 
rent demand  is  light,  most  furnaces 
having  contracts  to  the  end  of  the 
year. 
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Currency  and  Metals  in  Germany 

Special  Foreign  Correspondence 

Charlottenburg,  Oct.  22 — The  deteriorating  currency  in 
Germany,  with  its  concomitant  financial  chaos  all  round, 
has  led  to  the  issue  of  a  decree  of  the  government  forbid- 
ding invoicing  in  terms  of  foreign  currency  so  far  as 
domestic  transactions  are  concerned.  Not  only  has  this 
decree,  however,  failed  to  attain  its  object  to  stabilize,  let 
alone  to  improve,  the  mark  value  within  Germany,  as  a  far 
more  spectacular  slump  resulted,  but  it  is  also  bound  to 
become  a  most  dangerous  handicap  to  the  conduct  of  every 
raw  material  business,  especially  to  that  of  metals.  Im- 
ported ores  and  metals  must  be  paid  for  in  foreign  cur- 
rency, mostly  in  dollars  and  pounds.  The  German  buyer — 
dealer  or  user — must  secure  those  foreign  means  of  pay- 
ment either  by  purchasing  bills  at  the  banks  or  by  receiv- 
ing payment  in  foreign  currency  from  his  customer.  Now, 
the  banks  of  Germany  have  stopped  forward  dealings  in 
non-German  bills  because  of  lack  of  support  from  their 
colleagues  abroad,  owing  to  the  growing  distrust  of  other 
countries  toward  German  financial  policies.  But  the  other 
method  of  invoicing  imported  goods  in  the  same  way  as 
they  have  been  procured  has  just  been  barred. 

Already  smelters  and  refiners  of  this  country  are  most 
reluctant  to  give  away  their  gold  mark  metals  for  paper 
mark  of  most  dubious  value.  Metal  prices  are,  therefore, 
showing  a  constant  increase.  The  legitimate  users  of 
metals  are  buying  only  from  hand  to  mouth.  Business  in 
metal  scrap  is  shrinking,  for  this  line  is  usually  carried  on 
upon  a  cash  basis.  It  is  extremely  difficult  to  find  ready 
cash  when  money  rates  "unofficially"  are  120  per  cent  per 
annum,  even  on  good  collateral.  On  the  other  hand,  specu- 
lation in  bullion  is  rampant,  and  bullion  quotations  are, 
as  a  rule,  driven  up  far  beyond  their  market  level  because 
of  the  intrinsic  value  of  the  precious  metals  and  because 
they  can  be  easily  hoarded  at  home.  Big  Berlin  banks  have 
stopped  dealing  in  future  silver. 

Under  the  influence  of  exchange  movements,  official  quo- 
tations are  often  ridiculous.  For  instance,  because  the 
Hamburg  Exchange  is  sitting  in  a  somewhat  later  time  of 
day,  in  many  cases  wide  differences  exist  between  the 
Berlin  and  Hamburg  quotations,  but  both  are  mostly  of 
little  value.  The  German  Zinc  Syndicate  now  quotes  zinc 
in  terms  of  pounds  sterling  instead  of  marks.  The  sources 
of  supply  of  this  metal  in  Germany  have  become  very  small. 
Wide  margins  exist  between  the  official  syndicate  quota- 
tions and  those  of  the  "free  trade";  the  former  being 
fixed  for  a  certain  period,  whereas  the  latter  are  highly 
uncertain.  The  volume  of  antimony  imported  has  been  of 
late  reduced  to  most  negligible  proportions.  This  is  due 
to  the  diminishing  demand  for  hard  lead  in  the  face  of 
the  slump  in  the  printing  and  graphic  trades  and  the 
superseding  of  foreign  babbitt  metals  by  home-made  ones. 
Different  refiners  have  given  up  the  working  of  antimony- 
bearing  scrap  on  account  of  high  costs  of  refining.  A 
notable  exception  is  the  Call  antimony  ore  smelter,  where 
quite  a  good  proportion  of  this  metal  is  turned  out  despite 
exchange  difficulties.  The  Call  mill  belongs  to  a  large 
metal  concern  of  Frankfort-on-Main,  which  disposes  of  a 
great  deal  of  virgin  metal  pi-oduction  of  Germany  by  dis- 
tributing it  to  affiliated  metal-manufacturing  firms. 

The  attitude  of  German  copper  buyers  toward  the  policy 
of  the  American  producers,  lately  somewhat  embittered, 
may  now  be  called  fatalistic.  It  is  argued  here  that  by  ruling 
out  the  important  German  outlet  as  a  buyer  of  the  red 
metal  in  America,  in  consequence  of  falling  financial  back- 
ing from  the  other  side  of  the  Atlantic,  the  copper  situation 
may  become  critical  later  on,  should  home  consumption  of 
copper  in  America  diminish  in  the  future.  In  a  talk  which 
I  had  with  a  copper  authority  in  Berlin,  the  thought  was 
recurring  that  American  copper  producers  had  better  not 
underestimate  the  German  consumptive  capacity  for  copper. 
The  separation  of  the  Nichols  Copper  Co.  from  the  Copper 
Export  Association  and  the  handing  over  of  its  Paris 
agency  to  the  Societe  Minerals  et  Metaux  is  taken  here  as 
a  flaw  in  the  strong  chain  of  the  inflexible  American  copper 
policy  toward  old  Europe. 


Movements  of  Ores  and  Metals 
for  September,  1921  and  1922 

Imports  and  exports  of  the  more  important  metals  and 
ores,  as  shown  by  the  returns  to  the  Department  of  Com- 
merce for  September  shipments,  with  the  comparative 
figures  for  September,  1921,  are  as  follows: 

IMPORTS,  SEPTEMBER.    1921  AND   1922 
In  Pounds,   Unless  Otherwise  Stated 


Copper 

September,   September. 
1921                1922 

Imported  from,  in  part 

1,481,743 
1,180,364 

1.255,052 
26,763 
24,219 

3,758,934 
1.064,162 

346,595 

Canada 

Mexico 

30,267 
316,196 

Cuba    

4,498,815 

Chile      

3.583,379 

5,548,325 

8,036 

233,033 

76.398 

373.153 

37,052,679 

6,747,981 

1,330,490 

253.675 

10,284 

297,537 

Lead 

916,246 

5.412,260 
35,968,864 

Imported  from,  in  part 

Canada 

401.069 

3,945.530 

Mexico 

375.060 

36.578,204 

Chile 

29,682 

329,300 

2,005.484 

554,314 

14.732 

46,869 

...      21,194.814 

28,671,616 

14,627 

17,872 

Imported  from 

14,627 

17.872 

664 

1.227 

5,796,186 

7.378.710 

Imported  from,  in  part 

1,375,549 

392,190 

3,714,741 

5.364,428 

500.992 

Zinc: 

672,296 

1,121,100 
1,722,089 

1.774 

EXPORTS  OF  COPPER,  LEAD 
In   Pounds 

Copper 

Ores,  concentrates,  matte  and  regulus  (copper  con 

AND  ZINC 

September,   i 
1921 

lent)     

12,885 

September, 
1922 

12,952 

59,323,273 
1.071 

60.169,763 

51.246.231 

Exported  to 

2,879.685 

4,765.442 

7.100.177 

11,036,902 

24,999,433 

15.199,231 

167.927 

4.739,656 

2,691,234 
650,968 

1,225.328 
471.356 

754,400 

1,538.939 

2,688,620 

7,646,814 

107,696 

120,685 

4.892,171 

1,792,000 

12.096,015 

448,000 

1,141,357 

1,261,878 

130,890 

693,502 

5,386 

Lead 

Pigs  and  bars 

51.536 

Exported  to 

Germany 

2,691,844 

112.104 

2,240,950 

227.149 

1,176,000 

33,254 

85.725 

896,367 
22J.P62 
560.262 

347.402 
47  5, 1C3 

Zinc 

2,756,904 

Spelter 

341.574 

2.231,792 

100.000 

Exported  to 

2,331.792 
1,803,228 

5,032 

336,268 

56,010 

5,306 

467,522 

285,483 

719.143 

342.226 

79,916 
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New  Jersey  Zinc  Co. 

A  statement  of  the  New  Jersey  Zinc  Co.  for  the  quarter 
ended  Sept.  30,  1922,  follows: 

(including  dividends  from  subsidiary  com- 
panies) after  deductions  for  expenses,  taxes,  main- 
tenance,    repairs,     betterments,     depreciation     and 

contingencies     $1,772. 5  70. SI 

Deduct  interest  on  first  mortgage  bonds 40,000.00 

Net   income    $1,732,570.81 

Deduct: 

Interest  on  stock  subscriptions $50.58 

Dividend,   2   per  cent,   payable    Nov.    10, 

1922     964.706.00        964.756.58 

Surplus  for  the  quarter    $767,814.23 


Le  Roi  No.  2,  Ltd. 

Gold,  Copper;  British  Columbia 

A  report  of  the  operations  of  Le  Roi  No.  2,  Ltd.,  for  1921 
states  that  a  loss  of  £19,977  4s.  2d.  was  incurred.  (Exchange 
is  taken  at  $4.85  per  £1.)     Profit  and  loss  account  follows: 


To  ore-production  account,  and  pumping . 

Concentration  account 

Miscellaneous  and  interest 


London  expenditure   

I.OSS  on  realization  of  investments   

Van  Roi  Mining  Co.,  Ltd.,  amount  written  off. 


Loss  on  exchange  . . 
Audit  fees,  London . 
Traveling  expenses, . 


3.552  1 

4,565  9 

350  17 

8,468  7 

1.475  7 

1,588  19 

10,033  8 

269  19 

1,575  0 

31  10 

186  6 


CREDIT 


By  sales  of  concentrates 

Concentrates  on  hand    

Miscellaneous  receipts:  £      8.       d 

ds 41      15      II 

Sales  of  shares 22     14       4 


interest  and  dividends  on  investments. 

I  ''eea 

Balance  as  per,balancc  sheet 


64 

10 

3 

2.709 

17 

9 

933 

15 

1 

8 

7 

6 

19.977 

4 

1 

Balance  sheet  as  of  Dec.  31,  1921,  follows: 

DEBIT 

To  capital  authorised  £ 

120, 000  shares  of  £  5  eachjssued  and  fully  paid 600, 000 

Sundry  creditors  £  s.      d. 

31      10       0 

Roaslaml  2.119        I        6 


I'nelaimed  dividends    

•  ienertil  r< 

ntinitencies 
Bank  of  Montreal,  Rowland .  . . 


67 

20,000 


By  property  account  Dec   i  I  539,529 

£        I.     d 

resale. 254       8       7 


alndint 


256 

Id 

10 

36,879 

It 

14 

7 

2 
II 

Mine 

lire     II.    1920. 

California  Mine 

Mine  machinery  and  plant  as  oi 
10.  19] 

mprovement*  and  buildings  at 

1.812     II 
Add.  expenditure  during  year 2     15 

ine  equipment  as  nt  Sept    10.  1920 

I    l'»20       2.476       0 
I   liture  during  year  5.517      15 


36.92t 

2 

1,241 

7 

3.815 
5.802 

III 

It, 

Credits    (Continued) 

Office  furniture,  survey  and  assay  equipment,  at  Sept.  30.  1920. 

Unexpired  liability  and  fire  insurance 

Stores  on  hand 

Concentrates  on  hand  and  in  transit 

Sundry  debtors 

By  1 5, 700  shares  of  £1  each,  fully  paid,  in  Cloncurrv  Syndicate. 

Ltd 

Shares  in  Van  Roi  Mining  Co.,  Ltd.  (in  liquidation) 

63, 1 93  ordinary  shares  of  Is.  each,  fully  paid 

10,483  preference  shares  of  £  I  each,  fully  paid 

447  shares  of  £  I  each,  fully  paid,  in  Dobbin  &  Cloncurry  Mines. 


Van  Roi  Mining  Co.,  Ltd.  (in  liquida- 
tion) loan  account  and  interest  there- 
on to  date 


530 

369 

1,433 

444 


5,962 

10,033 


Advances  re.  Cloncurry  (Queensland) 
properties 

Sundry  investments  at  cost  £500  Nat. 
war  bonds,  1923 

£4,400  Canadian  Pacific  Railway 
4  per  cent  debenture  stock 


Cash  at  bank 

Profit-and-loss  account 

Loss  for  the  year 19,977 

Less  balance  brought  forward  from  last 

account 3,576 


1,050 
4,734 

II 
9 

0 

10 

486 

5 

0 

3,674 

0 

0 

211 

5 
7 

0 

4 

16,401  1  6 
627,202     19       0 

The  report  states  further: 

"The  mill  started  to  operate  as  soon  as  the  preliminary 
modifications  had  been  completed.  Water  concentration 
began  on  Aug.  16,  about  six  weeks-  prior  to  beginning 
flotation  concentration,  which  had  been  retarded  owing  to 
delay  of  delivery  of  the  plant  on  the  part  of  the  manu- 
facturers. The  results  were  that  6,910  tons  feed  was  obtained, 
assaying  0.174  oz.  of  gold  and  0.38  per  cent  of  copper  per  ton, 
which  resolved  into  714,671  tons  of  concentrates  assaying 
1.0327  oz.  of  gold  and  2.03  per  cent  of  copper  per  ton;  and 
6,195.329  tons  of  tailing  assaying  0.075  oz.  of  gold  and  0.19 
per  cent  of  copper. 

"Total  milling  costs,  including  removal  of  dump  and 
placing  on  railway,  were  $3,182  per  ton  milled.  The  value 
of  the  concentrates  produced  averaged  $28,639  per  ton,  but 
from  this  $10.4822  had  to  be  deducted  for  total  smelting 
charges  plus  $0.2044  for  switching  and  umpire  charges. 

"From  the  technical  standpoint  the  results  were  satis- 
factory, and  the  proportion  of  the  valuable  contents  ex- 
'1    was    as    large    I  momic    limit    permitted. 

Greater  extraction  could  have  been  made,  but  the  additional 
cost  of  the  increased  saving  would  nut  have  been  justified 
even  under  improved  general  conditions. 

"Financially,  Die  results  were  not  as  anticipated.  There 
were  numerous  uncontrollable  (actors  which  prevented  the 
attainment   of  this  end. 

"The  actual  large-scale  operation,  as  is  usual  with  an 
innovation  in  treatment,  indicated  alterations  and  modifi- 
cations which  were  effected  B  peedily  as  possible,  but 
certain   of  these  took  considerable   time   in  obtaining  the 

.    luipmenl. 

"Other  adverse  factors  consisted  nt'  delay  in  delivery  of 
flotation   equipment    ami    further   delay    through   defective 

preliminary   design;    heavy    COSt    of    removal    dumps   due   to 

everity  of  weather  conditions;  increase  of  $1.25 
per  inn  m  dlrecl  anil  additional  increase  in  indirect  smelting 
charges;  ami  prevailing  lew  price    of  copper  and  silver. 

"In    Bpite    of    the    important    improvements    which    amelio- 

the  operations  toward  the  end  "f  the  campaign,  we 
•he  possibility  of  profitable  milling  under 
the  prevailing  conditions,  anil   were  obliged  to  recommend 
ontinuanca  at  the  end  of  last  January." 


November  11,  1922 
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Week  Ended  Nov.  4,  1922 


Stock                                Exch.  Hifth  Low 
COPPER 

Ahmeek Boston  59  57; 

Alaska- Br.  Col..         .  N.  Y   Curb  2j  2 

A11oup2  Boston  20  20 

Anaconda New  York  51  46 

Arcadian  Consol Boston  2'.  21 

Ariz .  Com'l. Boston  7;  6 

Big  Ledge N.  Y.  Curb  *I0  *8 

Bingham  Mines Boston  17;  16; 

Calumet  A  Arizona.  .  Best,  n  55  51} 

Calumet  &  Hec!a...  Boston  280  265' 

Canada  Copper   N.  Y.  Curb  *3  *2 

Centennial        Boston  8  8 

Cerro  de  Pasco New  York  39}  33! 

Chile  Copper New  York  27j  23? 

Chino     New  York  26!  23) 

Copper  Range Boston  39  371 

Crystal  Copper Boston  Curb  2  l; 

Davis-Daly Boston  4!  3: 

East  But i e     Boston  9  8', 

First  National BostonCurb  52  49' 

Franklin      Boston  I J  1} 

Gadsden  Copper  BostonCurb  *75  *72 

Granbv  Consol Xew  York  27;  23 

Greene-Cananea..      .  New  York  28}  22 

Hancock Boston  2}  2} 

Howe  Sound N.  Y.  Curb  3  3 

Inspiration  Consol..  .  New  Y'ork  37  321 

Iron  Cap BostonCurb  t6  t4 

Isle  Rovale Boston  20  19 

Kenneeott      Xew  York  35!  3 1 1 

Keweenaw Boston  1J  \] 

Lake  Copper Boston  3£  3! 

Magma  Copper  N.  Y.  Curb  

Mason  Valley N.  Y'.  Curb  I;  1 

Mass  Consolidated.. .  Boston  2!  2 

Miami  Copper.  .  .  Xew  Y'ork  28  26! 

Michigan Boston  2}  2} 

Mohawk Boston  565  54 

Mother  Lode  Coa. . . .  NY".  Curb 

Nevada  Ci  'nsol New  Y'ork  15  13'. 

New  Cornelia Boston  17':  15; 

North  Butte Boston  10  8} 

Ohio  Copper N.  Y.  Curb  *49  *40 

Old  Dominion Boston  20  19 

Osceola.                  Boston  31  30} 

Phelps  Dodge Open  Mar.  t'70     t<60 

Quincv.  B  ston.        .  35  32 

Ray  Consolidated      .  New  York  14  13 

Ray  Hercules  .          .  X.  Y.  Curb  IS  1} 

St.  Mary's  Min.  Ld.  .  Boston  40}  40 

Seneca  Copper Boston 

Shannon  Boston  *65  *60 

Shattuek  Arizona....  New  Y'ork  8!  6; 

Sooth  Lake   Boston  tl     t*30 

Superior  &  Boston     .  !'.,,-), ,n  1}  1  } 

Tenn.  C.  AC  efs.  New  York  9}  8} 

Tuolumne Boston  

United  Verde  Ex  BostonCurb  27  24 

Utah  Consol Boston  2  1! 

Utah  Copper Xew  York  65}  60 

Utah  Metal  &  T Boston  1  rV  I 

Victoria Boston  \\  1 

Winona     Boston  I  *90 

Wolverine Boston  8}  8 

NICKEL-COPPER 

internat.  Xickel 

Internat.  Xickel,  pfd. 

Carnegie  Lead  &  Zinc 
National  Lead 
National  Lead.  pfd... 
St.  Joseph  Lead 


15}        14} 
80 


LEAD 

5J 
118! 


80 


Pittsburgh 
New  York 
New  Y.  irk 

New  Y'ork  19;"        I 

QUICKSILVER 
Boston 


10 


'22,    Q  $1    00 

'19  1.00 

'20,  Q  1.00 


71  Oct. 

•18.  Q 

0  50 

*I0     .... 

17     Sept 

•19,  Q 

0.25 

55    Sept 

'22,  Q 

0  50 

270     Aug. 

'22,  Q 

5.00 

*2     ... 

8      Dee 

•18.  SA 

1   00 

39     Mar 

•21,  Q 

0.50 

27; 

26'.  Sept 

'20.  Q 

0  37 

38]    M:ir 

'22,  Q 

1.00 

3'    Mar 

•20,  Q 

0.25 

9     Dec. 

•19.  A 

0.50 

50     Feb. 

•19,  SA 

0.15 

11 

*72 

25}  May 

•19,  Q 

1.25 

25    Nov. 
2' 
3     Jan. 

'20.  Q 

0.50 

•21.  Q 

6. 05 

37     Oct 

'28.  Q 

1.00 

51    Sept. 

•20.  K 

0  25 

20     Aug. 

•22. 

0  50 

35;  Dec. 
1  | 

'20,  Q 

0.50 

31 
34     Jan. 

'19,  Q" 

6  50 

2'.   Nov. 

'17.Q 

i!66 

271  Aug. 

2', 
55}  Julv 

'22,  Q 

0  50 

'22.  Q 

i  1 6b 

1 1     June 

•22.1 

0  50 

15     Sept. 

'20.  Q 

0.25 

17'.    Aug 

•22.  K 

0  25 

'I8.Q 

0.25 

*44 

19}  Dec. 

'18.  Q 

1    00 

30'.    Aug. 

'22.  Q 

1   00 

1  let 

'22.  Q 

1   00 

34     Mar 

'20,  Q 

1.00 

13;   Dec. 

'20.  Q 

0.25 

40 '    Apr. 

7}      ... 

*65    Nov. 

'22.  K  ' 

2.00 

'17.  Q 

0.25 

8|  Jan. 

'20,  Q 

0.25 

*35     .. 

9'  May 

'18.  I 

1.00 

*50     May 

'13. 

0.10 

26     Nov. 

•22.  Q 

0.25 

2    Sept 

'18, 

0.25 

65'.  Sept. 

'22,  Q 

0.50 

1     Dec. 

'17, 

0.30 

116  Sept. 
112}  Sept. 
19     Sept. 


22.  Q 
22. ,Q 
22,  Q 


Am.  Z.  L.  A  S New  Y'ork 

Am.  Z.  L.  &  S.  pfd. . . .  New  York 

Butte  C  &  Z Xew  York 

Butte  &  Superior.      .  Xew  Y'ork 

Callahan  Zn-Ld      ...  New  York 

Xew  Jersey  Zn X.  Y".  Curb 

Y'ellow  Pine Los  Angeles 

Batopolias  Mining. . .  New  Y'ork 

Beaver  Consol Toronto 

Coniagas Toronto 

Crown  Reserve Toronto 

Kerr  Lake     N.  Y.  Curb 

La  Rose Toronto 

McKinley-Dar.-Sav..  Toronto 

Mining  Corp.  Can Toronto 

Nipissing X.  Y'.  Curb 

Ontario  Silver New  Y'ork 

Temiskaming Toronto 

Trethewey Toronto 


ZINC 


18!  May  '20.  1   00 

54}  52}  54!  Nov. '20,  Q  1.50 

7}  6?  7!  June  '18,  0.50 

33}  291  33}  Sept. '20  125 

84  71  81  Dec.  '20.Q  0   50 

167'  158  165  Aug.  '22.Q  2  00 

*75  *75  *75  Sept. '20,  Q  0.03 


i  1  !  Dec.  11,7  1  0,  12', 

*32  *3I  *32     May  '20,  K  0.03 

2   10  2  00  2   10     May  '21,  Q  0.  12'. 

*28  *24  *24     Jan.    '17,  0.0S 

3}  3}  31  Oct.    '22,  Q  0.  12; 

*26  *23  *26     Apr.  '22,  0.  10 

*23  '225  *23     Oct.    '20,  Q  0.03 

I  I  I     Sept.  '20,  Q  0   12'. 

6  5!  5J  Oct.    '22.  Q.X  0  30" 

7!  7'  71  Jan.   '19,  Q  0  50 

*32  *30l  *3I}  Jan.    '20.  K  0.04 

5  41  4;   .Ian.    '19,  0.05 


Stock 


Exch. 


High 
GOLD 


Alaska  Gold New  fork 

Alaska  Juneau New  Y'ork 

Atlas. Toronto 

Carson  Hill Boston 

Cresson  Consol.  G.. .  N.  Y.  Curb 

Dome  Mines New  York 

Golden    Cycle Colo.  Springs 

GoldfieU   Consol N.  Y.  Curb 

llollinger  Consol Toronto 

Horaestake  Mining. .  New  Y'ork 

Keora Toronto 

Kirkland   Lake Toronto 

Lake  Shore Toronto 

Mclntyre-  Porcupine.  Toronto 

Porcupine  Crown....  Toronto 

Portland Colo.  Springs 

Schumacher Toronto 

Teck  Hughes Toronto 

Tom  Reed Los  Angeles 

United  Eastern N.  Y.  Curb 

Vindicator  Consol. . .  Colo.  Springs 

Vipond  Cons Toronto 

White  Caps  Mining..  N.  Y.  Curb 

Wright-Hargreaves.  Toronto 

Yukon  Gold N.  Y.  Curb 


Boston  &  Montana.. .  N.  Y'.  Curb 

Cons.  Virginia San  Francisco 

Dolores  Ksperanza...  N.  \*.  Curb 

El  Salvador N.  Y.  Curb 

MacNamara  M.AM.  N.  Y.  Curb  *9        *7 

Tonopah   Belmont..  N.  Y.  Curb  I  &        1} 

Tonopab  Divide N.  Y.  Curb  *76       *74 

Tonopah  Extension..  N.  Y".  Curb  31          3 

Tonopah  Mining.  .  .  N.  Y.  Curb  2fV        2, 

West  End  Consol.. . .  N.  Y.  Curb  

SILVER-LEAD 

Caledonia N.  Y.  Curb 

Cardiff  M.  &  M Salt  Lake  *35 

Chief  Consol Boston  Curb  5} 

Columbus  Rexall..  .  .  Salt  lake  *20; 

Consol.  M.  AS Montreal  26} 

Eagle  &   Blue  Bell...  BostonCurb  t*5 

Electric    Point Spokane  3; 

Fe  ler.il    M.  AS New  York  12} 

Federal    M.  &  S.  pfd.  New  York  59} 

Florence    Silver Spokane  *38 

Grand   Central Salt  Lake  1 1 

Hecla    Mining N.  Y'.  Curb  8; 

Inn    Blossom  Con...  N.  Y.  Curb  *28 

Marsh   Mines N.  Y'.  Curb  *  1 1 

P.irk    City Salt  lake  3.50 

Prince  Consol Salt  Lake  *  1 2 

Rambler-Cariboo....  Spokane  :4 

Stewart   Mines N.  Y'.  Curb  *7 

Tamarack-Custer. . . .  Spokane  3 .  00 

Tint.ic  Standard Salt  Lak 


1' 

•38 
75 

'»          1} 
*36'.       "36- 

6;'        6; 

h       2}       If, 

39;-        44  _ 

*9I 

*6           *7 

12   60    12   60 

71         72 

"8           '9 

*42        «42 

2  78     2   78 

17.71    17   71 

*23}     "24} 

t*35       *40 

40         40 

♦90       '93 

*85         «85 

i     I*      li 

t*3         *4 
*66       *66 
*11        *ll 
3.25     3.35 
*70       *70 
SILVER 
*9       *10 
*l2i 
2}         2) 
•2         *3 

2 

46 

'*8 

12   70 

72 

*9 

Oct. 

Oct. 
June 
Dec. 
Nov 
Oct. 

•22Q. 
'22,  Q 

■21, Q 
•19, 

'22, 
•22,  M 

0.10 

0  50 

0  02 
0  05 
0  05 
0  25 

*42 

2  80 

18  00 

*25 

t*40 

41 

Aug. 
S.pt 
July 
Oct. 

'22,  Q 
'22,  K 

•17, 

'20,  Q 

0.02 
0.25 
0.03 
0.01 

*93 

•88 

IJ 
t*5 
*66 

Dec. 
Oct. 
Jan. 

'19, 
'22,  Q 
'20,  Q 

0.02 
0.15 

0.01 

*ll 
3.35 

*86 
AND 

*l  1 

Oct. 
June 

22. 

'18, 

6!6s 

0.02} 

3 

*4 

Oct. 

•22 

2.50 

3}  Oct.  '22.  Q  0.05 

2}  Oct.  '22.  SA.X  0   07} 
If  Sept.  '22,  SA       0.05 


35       *35     Dee.  '20, 


5}  Nov.  '22,  Q 


36} 

t'57 

71 


3.25 

*io; 

*3J 
*6 


'  20,  I 


*18"  Aug. 

25 1  Oct. 

*3  Apr.  '21.  K 

*3}  May  '20,  SA 

12  Jan. '09, 

59}  Sept.  '22,  Q 

*38  Apr.  '19, 

•61  Jan.  '21,  K 

7}  Sept.  '22,  Q 

*28  Apr.  '22.  Q 

*ll  June '21.  I 

3.50  


Utah  Apex Bosto 

Bethlehem  Steel"B"  New  York 

Char.    Iron Pittsburgh 

Char.  Iron,  pfd Dctr  it 

Colorado  Fuel  &  Iron  New  Y'ork 

Col.  Fuel  &  Iron,  pfd.  New  Y'ork 

Gt.  North'n  Iron  Ore  New  Y'ork 

Inland  Steel N.  Y".  Curb 

Mesabi  Iron NY'.  Curb 

Reologle  Steel New  Y'ork 

Republic   I     &   Steel  New  Y'ork 

Rep.  Iron*  St..  pfd  New  Y'ork 


2J 
IRON 


3  00 

3  05 

2} 


66} 
1} 

21 


32; 


•3}  Feb.  '19, 

*7     Dec.  '15, 

3   00     Jan.  '21,  K 

3.25     Sept.  '22,  K 

2}   Nov.  "20,  K 

70}  Oct.  '22 


51 S       47} 
85}       80; 


May 

"21 

Aug. 

•22 

Nov 

•20 

Sept. 

'22 

50;   May '2 
85     Jan.  " 
44     Feb. 
107  Sept 


22 


^-Sheffield  S.  &  I.     New  Y'ork 

U.S.  Steel New  Y'ork  1 07}      103 

U.S.  Steel,  pfd New  Y'ork  122;      II  o 

Virginia  I.  C.AC...      New  Y'ork  59}        59 

Virginia  I.C.&C.pfd.     Xew  York  86         85 

VANADIUM 

Vanadium  Corp New  York  41;        35} 

ASBESTOS 

Asbestos  Corp Montreal  69         66} 

Asbestos  Corp.  pfd. . .     Montreal  85         82 

SULPHUR 

Freeport  Texas New  Y'ork  23;        21} 

Texas  Gulf New  York  67         62j 

MINING.  SMELTING  AND  REFINING 

47     Sept.  '22, 


■22 

'22 

59}   Jan. '22 

85     July '22 


22;   Nov. 
Sept. 


o.  io 

0.03 
0.62} 
0.05 
0.03 
1.50 
1.25 
0.01} 

a. oi 

0.15 
0.02} 
0.02 

0  02} 

0.01 

0.05 

0.04 

0.05 

0.25 

12 


0.75 
2.00 
1.50 
1.00 


1.50 
1.75 
1.50 
1.25 
I  75 
1.50 
2.50 


Amer.  Metal. .... 
Amer.  Metal  pfd..  .  . 
Amer.  Sm.  A  Kef...  . 
Amer.  Sm.A  Ref.  pfd 
Am.  Sm.  Sec.  pfd.  A. 
U.  S.  Sm.  R.  A  M.  . 
U.S.  Sm.R.A  M.  pfd. 

♦Cents  per  share. 
Monthly.     K.  Irregul; 


Ne 


Y'oik 


York 
New  Y'ork 
New  York 
New  Y'ork 
New  York 
tBid  or  asked. 
I.  Initial. 


117 
59 


ioo;  ioo 


40 


38 


112'.  Sept.  '22,  Q 
59";  Mar. '21,  Q 
103  Sept.  '22  Q 
I  00  J  (let.  '22,  Q 
40  Jan.  '21,  Q 
46  Oct.  '22  Q. 


.50 


45! 
Q,   Quarterly.     SA,  Semi-annually.  M, 
ncludes  extra. 

i  B.  Wills;  Spokane,  Pohlman  Investment 
Salt  Lake,  Stock  and  Mining  Exchange;  Los  Angeles,  Chamber  of  Mines 
and  Oil;  Colorado  Springs,  The  Financial  Press,  N.  Y'. 


Toronto  quotations  courtesy  Hamiltr. 
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Current  Prices  of  Mine 

RISE  AND  FALL  OF  THE  MARKET 

Advances — Wrought-pipe  discounts  reduced  two  points  on 
Pittsburgh  basing  card  of  Oct.  19;  equivalent  to  rise  of  $4 
per  ton.  Steel  sheets,  spikes  and  track  bolts  about  10c. 
per  100  lb.  higher  at  mill.  Both  white  and  red  lead,  dry 
and  in  oil,  advanced  Sc,  per  lb.,  f.o.b.  New  York.  Yellow 
pine  structural  timbers  up  50c.  in  Kansas  City  and  $1 
per  M.  ft.  in  Minneapolis,  during  month.  Lumber  prices 
fairly  firm   elsewhere  throughout   the  country. 

Declines— Steel  shapes  quoted  at  $2@$2.10  as  against  $2 
@$2.25  per  100  lb.,  one  month  ago.  Quoted  as  low  as  $1.90 
on  attractive  tonnages,  and  at  a  maximum  of  $2.10  where 
orders  involve  special  considerations  and  speed  in  shipment. 
Despite  firmness  of  linseed  oil  market  in  New  York,  Chicago 
dropped  3c.  per  gal.  during  month;  declines  also  reported 
in  Dallas,  Montreal  and  other  points.  Explosives  cheaper 
in   Minneapolis  and  Seattle. 

SHEETS— Quotations  are  per  100  lb.  in  from  warehouse  also  the 
base  quotatioflPfrom  mill: 

Pittsburgh,  Pan 

Large              Si  Fran-            Now- 
Blue  Annealed              Mill  Lets         Louis  Chicago          cisco            York 

No.  10         $2  50("  $2  85     $-4.10  $4  00          $4.35           $4.19 

Black 

No.  28         3  35(<-    3.75       4.85  4.85            5.90            4.90 

Galvanize.! 

No.  28 4  35^   4  85 5.85  5.95            6  75            5  90 

STEEL  RAILS— The  following  quotations  are  per  ton  f.o.b.  Pittsburgh  and 
Chicago  for  carload  or  larger  lots: 

Pit  tsburgh . 

<  me 
Current    Year  Ago   Birmingham   Chicago 

Standard  bessemer  rails    543  00       $45.00         $43  00 

Standard  openhearth  rails 43  00  47  00  $43  00  43  00 

TRACK  SIPPL1ES—  The  following  prices  are  base  per  100  lb.  f.o.b.  Pittsburgh 
for  carload  lots,  together  with  the  warehouse  prices  at  the  places  named: 

. Pittsburgh —  fan       Pir- 

.  >no  Year  Fran-  ming- 

Current  Ago        Chicago  St.  Louis  Cisco      ham 

Standard  spikes,  A-in. 

andlarger $2  75'"  3.  00  12  30<f.  2  40  $2. 55       $3.  02J   $4.45  $3  29 

Track  3  85(.r  4  50     2  25m  3. 55     3.65         4.021     5.45     4.29 

D   angle 
bars 2   7'.  2  75  2  40  2  92'      4    10     2   94 

STRUCTUR  \L  MATF.RIAL—  Following  are  base  prices  fob.  mill,  Pittsburgh 

and  Birmingham  together  with  quotations  per    100  lb.  from  warehouses  at 
places  named: 

Bir- 
ming-  San 
burgh,        1,  ,im       N.w                         St.  Chi-    Fran- 
Mill              Mill         Y.Tk       Dallas       To„i,  caeo     Cisco 
Beams.  3  to  15  in      .   $2  OOto  !2.  10  $2  40  $3    14     $4  20     $3.00  $3  021   $3  25 
Channel.  3  to  1 5  in        2  00-    2   10    2  40    3   14       4  20      3.00  3  021     3.25 

Angles,    i  !•■  6  in  .   J 

in    thick  2  10  2  10  2  40  3  14  4  20  3  00  3  02 1  3.25 

,  andlarger  2  00  ■  2  10  2   '0  3  14  4  20  3.00  3  02J  3  25 

Plates  2  00  '  2  25  2   "0  3  14  4  50  3.00  3  02)  3  40 

WIRF.  ROPE      I  nsc  runts  fr   '  ■  Usl  pi f.o.b    New  Y..rk  and  east  of  I  ! 

Itiver.  ' bright  an- 1  galvanized  areas  follows: 

r  ni,i,  all  conntruetions        

el  round  strand  ropi  27;% 

Calvan  i  and  guv  rope I  ' 

Houn  i  r  n  tiller 

I  Ion 

Special  « I  r  ,nnd  strand  r  pe  33% 

New  York    Cleveland    t  hicago 
Drill  Rod  'from  lisQ 55W60%  40  j  50% 

WKOi'Hi  I'lf  ainuaretojobbeiafor  carload  lot 

latest  :  B  card: 

Iron 
I     dv.        Inches       Black        I 
BOTTWBLD—  .It.)  <.t.  54J       iiol!        34  19 

I.  \  I'  W I  2<to6  *3  511     21  to  6  321  19 

s  1 1  I  I    I'll'i  I  flowing  discounts 

Black . 

■ 

21  to  6         ., 54%  S8j% 

CAST-IKon  I'll' following  are  prices  per  net  ton  for  earing 

Ni 

6  in    at    I 

fS.its 

Hot  pi  'II.   '  >fT  list  !  $4  Oil 

i  'in  It.   I  iff  list.  ...  I    00 I   H'l 

New 
MACHIM    BOI    IS 
II  and  l. 

U 
li.  ILI.OV)    HI 
log  tile 

rl  .  Peril. 

4.12x12..   $o  1211   »n  1117  »0  nana,  $n  12  10  Oo',  $i  inn 

6x  I  2t  1 2  .      It  4      lilt     1112  H4 

1-I2il2  II      1516      IF7>    174     244   m  2147 


Materials  and  Supplies 

LUMBER— Prices  of  rough  Douglas  Fir  No.  I  common,  in  carload  lots  to  dealers, 
in  yards  at  San  Francisco.     To  contractors,  $2  per  M.  ft.  additional. 
6-8  and     10-16-1  8  and  22  and 
12  It.  20  Ft  24  I  t       25  to  32  Ft. 

3x3and4 $?0  00  $35  00  $33.00  $35.00 

3x6  and  8     30  00  33  00  33.00  36.00 

4x4-6and8 30.00  33.00  34  00  3700 

Wholesale  prices  to  dealers,  of  long  leaf  yellow  pine.     To  contractors  in  New  York 
City,  delivered  from  lighters  or  cars  to  job,  $5  additional. 

- New    York . 

20  Ft.  22-24 

and  Fnder  Ft. 

3x4to8x8 $47.00         $48  00 

3xl0tol0xl0 50.00  5i   00 

3xl2to  12x12     54.00  55  00 

Other  Cities 

-8  x8-In.  x  20  Ft.  and  Under 


20  Ft. 
and    Inder     24     Ft. 
$45  00 
48  00 
51.00 


1  inc 

Boston 

Cincinnati $40  00 

Montreal         50.00 

Minneapolis'. '.'.'. '.'.'." 

i    ity 

Birmingham      ... 


$47.01 
50  00 
53.00 
12   x    I2-In. 

20  Ft.  and  I'nder 


47  00 
47  00 
28.00 


$50  00 
50.00 

38  75 

39  75 
47.00 


Hemlock  Spruce 

Pine 

Fir 

$4>00 

$64.00 

$35  00     $38  00 

78  00 

50  00 

38  75       38  75 

39.75 

41  no 

50  00 

39.75 

47.00       49  50 

49  50 
36.00 

NAILS — The  following  quotations  are  per  keg  from  warehouse: 

Pittsburgh.                        San  St.  Mon- 

Mill         Chicago  Francisco    Dallas  Louis  treal 

Wire    $2  70          $3    10        $4   00        $5.00  $3   60  $4.95 

(ut              3.00           5.30         5.65         7  75  6.00  5  00 

PORTLAND  CEMENT— Prices  to  contractors  per  bbl.  in  carload  lots  xrilhaut 

bays.    Cash  discount  not  deducted. 

Current       One  Month  Ago     One   Y'ear   Ago 

NewYork.  del.  by  truck $2.60  $2  60ln  2  75  $2.40 

2.20  2  20  1.97 

Cleveland,  f.o.b  2.46  2.46  2.28 

LIME — Warehouse  prices: 

Hvdrated,  per  Ton       Lunip.perHarrel280-lb.net 
Finishing  Common      Finishing       Common 

NewYork    $I6.80<.<  $17 .  17     $13.10         $3. 63J   $2  75(«  $3   131 

..cisco 22.00  16.00  ..    .    (I80-Ibnetil.75 


LINSEED  OIL— These  prices  are  per  gallo 


Raw  in  barrel  (5  bbl.  lots", . 


One 
fear  Ago 
$0.72 


Drv 

n  2; 

13  5) 


In  Oil 

14  75 

15  00 


Drv 
12.25 
12.50 


. White , 

Ago      Current   Yr.   Ago 
1  >ry         Dry 

In  Oil  In  1  >il  In  Oil 
13  75  13  25  12.25 
14.00       13.50       12   50 


HOSE— 

Underwriters'  21-i 


.  coupled 


Fire 
Air 


50-Ft.  Lengths 
49jcper  ft. 


First  Grade 

I-in.  3  ply  per  ft $0.31  $0,221 

Discounts   fr.  1 
First  gride   50- V  SO-W,,     Third  grade 60% 

KIHBER  BELTINC — The  following  discount-  to  transmission 

rubber  and  duck  belting: 

■ade 

LEATHER  BELTINC— I  ist  price  per  ply,  I  2-in.  wide,  per  lin.  ft.  $2  88. 

Grade  Discount   from   list 

Medium 




For  cu  1  >    .  2nd  grade. 

K  WMimi    LAt  IM.  q.ft.:  2nd.  4V 

-.    48e.    per  sq.ft. 


I'M  KiNt.     Prices  per  pound: 

Rubbers                           >  pressure  steam,  i  in $0.90 

iiut.s.  rsheel                                                                -45 

Ittlhhcr  sheet     wire  ineerti.  .70 

MANILA  ROPE— Per  lb.,  i-in.  and  larger.  l.'00-ft.  coils. 

Miaul                                 $0  20         NVn  Orleans  $0   1 7J 

New  ".    rk                                             1;  .I6j 

I  >  18 


COTTON  WAST1 


...  cuts  |H>r  pound: 

<  hicago 

II   25 

10  00        9.00  8.00 


I    \l'l  ..sl\  IS       ft 


New   Y.Tk 

Cincinnati    .    . 
New  1  Irleana    . 


■ 

$0    30 
.189 

.2325 


.  It.5 


.115 
25 


I  I  .  .1  \  I  lov  nil  s      Ml  1 

..1  50-gal.  bbls,  gross  weight  500  1b. 

•     .pgr.O  930-0  940  ml  $0  90 

Pine  nil,  pun, deal,  dun  gal.  -85 

I'me  tar.  ..I.  re(  ..,,  rr    I    025-1    MS  gal.  46 

1  cnide.ip.tr.  I  025-1   035  lank  can  f.o.b  JackaonviU 


IN 


- .  I 


3. 
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NEW  MACHINERY 
AND  INVENTIONS 


A  Direct-Connected  Oil  Engine 
Air  Compressor 

The  Price  Type  PO  oil  engine  is 
manufactured  by  the  Ingersoll-Rand 
Co.  at  its  Phillipsburg  plant.  A  suffi- 
cient number  of  units  have  been  in 
service  long  enough  to  demonstrate  its 
success.     The  engine  employs  the  Price 


t   head-end   view  of  assembled 
engine  connected  up  to  oil,  exhaust, 
water,  and  starting  air 

system  of  fuel  injection,  which  elimi- 
nates the  need  for  a  three-  or  four- 
stage  1,000  lb.  pressure  injection  air 
compressor  with  intercoolers.  A  pump 
of  single  design  provides  the  force 
for  introducing  the  fuel  into  the  com- 
bustion chamber.  Two  spray  nozzles 
are  employed  and  are  so  arranged  that 
their  sprays  impinge.  Stress  is  laid 
on  the  fact  that  the  head  and  combus- 
tion chamber  are  shaped  so  that  their 
surfaces  are  at  all  points  parallel  to 
the  sides  of  the  fuel  sprays.  The  ob 
ject  of  this  is  to  prevent  the  fuel  fog 
from  coming  in  contact  with  a  metallic 
surface  where  it  would  collect  as  drops 
and  result  in  imperfect  combustion. 

The  air-injection  Diesel  engine  has 
long  been  regarded  as  the  most  eco- 
nomical and  efficient  prime  mover.  The 
Price  oil  engine  is  to  all  intents  and 
purposes  a  Diesel  engine.  The  elimina- 
tion of  the  air  compressor,  however, 
has  resulted  in  a  saving  in  mechanical 
efficiency  of  10  to  12  per  cent.  With 
the  Price  oil  engine,  it  is  stated  that 
fuel  consumptions  of  .38  or  .39  lb.  per 
b.hp.-hr.  can  be  obtained  with  ease. 
The  former  figure  means  that  20  hp.-hr. 
can  be  obtained  from  a  gallon  of  stand- 
ard fuel. 

Ignition,  as  in  the  air-injection  Diesel 
engine,  is  obtained  by  the  heat  of  com- 


pression. All  parts  of  the  head,  com- 
bustion chamber,  and  cylinder  which 
are  exposed  to  the  gases  of  combus- 
tions  are  completely   water-cooled. 

A  direct-connected  oil  engine  air- 
compressor  unit  is  of  considerable  in- 
terest to  the  power  user.  The  unit  of 
which  the  100  hp.  engine  forms  the 
prime  mover  has  the  air  cylinder  in 
line  with  the  power  cylinder  but  on  the 
opposite  side  of  the  crankshaft.  For 
100  lb.  pressure,  a  two  stage  air  cylin- 
der is  offered.  The  air  intercooler  is 
mounted  below  the  air  cylinder  and 
forms  a  support  therefor.  For  air  pres- 
sures less  than  100  lb.,  a  single-stage 
air  cylinder  is  offered,  which  is  con- 
nected to  the  oil  engine  frame  by  a 
distance  piece. 

In  the  50  hp.  size,  the  air  cylinder  is 
vertical  and  is  mounted  on  top  of  the 
engine,  immediately  above  the  crank- 
shaft. By  this  arrangement  it  has 
been  made  possible  to  mount  the  unit 
on  a  flat  car  or  truck  for  use  in  port- 
able work.  It  is  interesting  to  note 
that  this  construction  has  not  resulted 
in  excessive  height — this  having  been 
kept  less  than  8£  ft. 


A  Cutter  for  Wire  Rope 

A  device  for  cutting  wire  rope  easily 
is  shown  in  the  accompanying  illus- 
tration. This  consists  of  a  body  cast- 
ing   and    a    base    plate.      The    cutter 


Cross-section    of  oil  engine  compressor 

unit,  showing  intercooler  and  intake  and 

discharge-line  unloaders 


Wire-rope  cutting  device 

proper  is  so  constructed  that  it  may  be 
inserted  in  the  hardy  hole  of  an  anvil 
or  used  in  any  location  with  its  base 
plate.  A  cutter  blade  is  driven  down 
by  a  blow  from  a  sledge  and  a  lower 
cutting  die  cuts  through  the  rope  while 
the  blade  is  being  forced  down  by  the 
sudden  blow.  This  cutter  is  manufac 
tured  by  A.  Leschen  &  Sons  Rope  Co., 
5,909  Kennedy  Ave.,  St.  Louis,  Mo. 

The  Homestake  Mining  Co.  of  Lead. 
S.  D.,  uses  both  steam  and  electric 
hoists.  Its  most  recent  installation  has 
been  an  electric  hoist  for  the  Ellison 
shaft  built  by  Allis-Chalmers  and  not 
by  Nordberg,  as  indicated  in  the  article 
"Gold  Mining  Developments  in  the 
Black  Hills,"  published  in  the  Oct.  28 
issue.  The  steam  hoist  at  the  B  &  M 
shaft  was  constructed  by  Nordberg. 


A  Motor-Driven  Chain  Hoist 

An  electrically  operated  material- 
handling  device,  known  as  the  Motor- 
bloc,  has  been  developed  to  serve  the 
operations  lying  between  the  well-de- 
fined field  of  the  standard  hand  chain 
hoist  and  that  of  the  traveling  electric 
hoist,  with  the  substantial  overhead 
and  electrical  installations  which  its 
heavy  duty  requires. 

The  Motorbloc  is  a  rugged  and 
readily    portable    hoist,    which    can    be 


Motor-drh 


chain  hoist 


installed  without  engineering  prelim- 
inaries in  any  location  where  electric 
current  is  available. 

The  device  consists  of  a  standardized 
chain  hoist  of  steel  construction,  elec- 
trified by  the  application  of  a  specially 
designed  heavy-duty  motor,  liberally 
proportioned  reduction  gearing  and 
slip  friction  clutch,  applied  by  means 
of  a  malleable  iron  supporting  bracket 
comprising  a  self-contained  electrify- 
ing unit,  to  which  the  pendant  con- 
troller is  also  attached.  In  this  way  a 
simple,  rugged  mechanism  has  been  de- 
veloped for  the  electrification  of  the 
standard  spur-geared  chain  hoist  in 
capacities  ranging  from  one-quarter  of 
a  ton  to  ten  tons,  proportioned  to  stand 
up  under  the  severe  overloads  and 
abuse  to  which  portable  apparatus  of 
this  character  is  subjected  by  common 
labor. 

The  self-contained,  pendant  controller 
is  easily  operated  by  the  fingers  of  one 
hand,  leaving  the  other  hand  free  to 
guide  the  load.  This  arrangement 
makes  it  possible  for  one  man,  with- 
out physical  effort,  to  accomplish  what 
would  otherwise  require  two  or  more 
men  for  lifting  and  placing  the  same 
load.  The  ready  portability  of  the 
Motorbloc  is  apparent  from'  the  fact 
that  the  one-ton  size  complete  weighs 
only  148  lb. 

The  extreme  simplicity  of  this  mech- 
anism is  promoted  and  the  operation 
safeguarded  by  the  use  of  the  ring- 
oiled  slip  friction  clutch  which  prevents 
damage  from  over-running  to  the  hoist 
parts  and  chain  and  at  the  same  time 
completely  protects  the  motor  from 
overload,  without  the  complication  of 
an  electric  limit  switch. 

The  accompanying  illustration  shows 
the  Motorbloc  built  on  a  Franklin- 
Moore  all-steel  suspension  spur-geared 
chain  hoist.  It  has  been  placed  on  the 
market  by  the  Motorbloc  Corporation, 
Philadelphia.   Pa. 
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New  Design  in  Single-Roll 
Crusher 

A  recent  development,  which  marks 
a  fundamental  improvement  in  single- 
roll  crusher  design,  provides  a  frame 
fabricated  from  slab  steel  plates  into 
an  unbreakable  unit.  In  the  18  in.  x 
18  in.  and  the  18  in.  x  24  in.  sizes. 
manufactured  by  the  Pennsylvania 
Crusher  Co.,  Philadelphia,  the  steel  side 
plates  are  1  in.  in  thickness,  and  are 
connected  by  nine  steel  cross  members, 
all  heavily  hot-riveted  into  this  rigid 
box  frame.  Bronze  bushed  bearings 
are  shouldered  into  the  heavy  side 
plates  so  that  the  bearing  bolts  are 
not  subjected  to  shear. 

The  flywheel  pulley  which  drives  the 
roll  through  heavy-cut  back  gearing  is 


Single-roll  crusher  with  steel 
hopper  frame 

provided  with  a  shear  pin  safety  device, 
mounting  a  steel  bolt  in  hardened  bush- 
ings, thereby  insuring  full  protection 
of  the  crusher  parts  against  the  acci- 
dental   introduction  of  tramp  iron. 

The  breaker  plate  is  a  mass:-. 
ing  of  high-grade  charcoal  iron,  deeply 
chilled  on  the  crushing  surface.  It  is 
hinged  in  the  frame  at  the  upper  end 
and  suspended  at  the  lower  end  by 
means   of  powerful    relief   springs. 

Convenient  provision  for  adequate 
lubrication  has  been  made  by  means 
of    large    steal  grease   cups. 

which  can  be  screwed  down  without 
coming  into  close  proximity  with  mov- 
ing parts. 


INDUSTRIAL  NOTES 


that  oil-well  supply  and  machinery 
manufacturing  concerns,  as  well  as 
other  mechanical  establishments  seek- 
ing markets  in  Russia,  be  advised  that 
lie  will  appreciate  their  sending  him 
catalogs,  price  lists  and  other  literature. 
The  Keystone  Mining  Co.,  Park  City, 
Utah,  has  purchased  a  4 J-f t.  diameter 
by  16-in.  cylinder  Hardinge  conical  ball 
mill  to  grind  table  middlings  for  flota- 
tion. The  San  Luis  Mining  Co.  has 
purchased  two  6-ft.  diameter  by  22-in. 
cylinder  Hardinge  conical  ball  mills  to 
grind  for  flotation  in  the  company's 
plant  at  Durango,  Mexico.  The  East 
Butte  Copper  Mining  Co.  has  purchased 
three  7-ft.  diameter  by  36-in.  cylinder 
Hardinge  ball  mills  to  replace  Chilean 
mills  in  the  company's  plant  at  Butte. 
Mont.  The  Hammond  Exploration  Co., 
Gold  Creek,  Nev.,  has  purchased  a  3-ft. 
diameter  by  8-in.  cylinder  Hardinge 
ball  mill  for  its  test  plant.  The  Min- 
eral Products  Co.,  Bristol,  Tenn.,  has 
purchased  an  8-ft.  Hardinge 
mill  for  grinding  feldspar  and  silica. 


Construction  news 


Work  has  been  started  by  Dwight  P. 
|  .-    • 

Btruetlon    of   an   extension   to   the   plant 
of    the    American     Rolling 
Ashland,    Ky.      The    extension    will    in- 
clude a    jobbing   and   sheet  mill   and   a 
galvanizing  plant. 

•    C.    Svimonoff,    petroleum    and 
mining  engineer,  formerly  mat 

1  Engineering  <  lo  .  B 
is  leaving  this  country  after 
tensive  tour  of  the  oil  fields  of  Okla- 
homa, I  .i.i,  ,itni  Texas, 
which  was  begun  In  Jun.,  1921,  and 
was  recently  Completed  II.  future 
<  .  Svimonoff, 
Tiflis,    Georgia,    Russia.       II.      . 


trade  catalogs 


Material-Handling  Machinery  —  The 
Link-Belt  Co.,  of  Chicago,  Philadelphia, 
and  Indianapolis,  announces  the  comple- 
tion of  a  new  general  catalog  N'o.  400, 
which  embraces  the  company's  entire 
line.  It  is  the  most  complete  book  that 
the  company  has  ever  issued  on  this 
subject  and  contains  832  pages.  This 
catalog  also  lists  the  products  of  the 
H.  W.  Caldwell  &  Son  Co.  Included  in 
the  contents  are  the  following  a 
Link-belt  chains  and  wheels, 
transmission  machinery,  bearings, 
elevator  boots,  buckets,  casings,  con- 
veyor equipment,  revolving  screens,  jigs. 
elevators,  and  driers. 

Steam  Shovels— The  Marion  Steam 
Shovel  Co.,  of  Marion,  Ohio,  has  re- 
cently announced  a  number  of  new  fea- 
tures on  its  Model  21  |-yd.  revolving 
shovel.  One  of  the  important  features 
incorporated  in  this  shovel  is  a  dis 
tinctly  new  and  novel  type  of  rigid 
i  rawler  truck.  With  its  new  design 
the  Marion  company  has  provided  a 
power  steering  arrangement  that  is 
entirely    controlled    by    the    operator 

without  outside  assistance.  A  lever  i^ 
arranged  at  the  operator's  station  im- 
mediately hack  of  the  three  main  levers, 

Liberal    use    of    manga  n 
made   in   the   new   model.     The   dipper 
front  i  le  manganesi     tee!  cast 

ing  of  the  same  design  and  proportion 

ately  the  same  strength  as  the  larger 

el  propelling  g 
Bhipper  pinions  are  also  made  of  man 
.  Tor  they  are  continuallj 

ihration    and    shocks,   and 

aved  thai  mai 
much  more  serviceable  in  sodi 
pen-hearth  steel.  B 

d  by  the 

company,   and    are   available   to  anyone 
'".I   in    the    new  shovel. 


Tod  Stambaugh  Co.  Plans  Concen- 
trator on  Mesabi  Range 
in  Minnesota 

A  new  iron-ore  property  is  to  be 
placed  in  operation  by  the  Orwell  Iron 
Co.,  a  subsidiary  of  the  Tod  Stambaugh 
Co.,  near  Bovey,  Minn.  The  lease  to 
the  property,  known  as  the  Hill-Walker, 
was  acquired  by  the  Brier  Hill  Steel 
and  Inland  Steel  companies.  The  new 
drilling  has  proved  a  tonnage  of  over 
6,000,000  tons  of  direct  shipping  and 
wash  ore.  The  latter  will  require  the 
construction  of  a  concentrating  plant. 
Construction  work  on  the  plant  pre- 
liminary to  stripping  will  start  soon. 


New  Sulphur  Refinery  Is 
Projected  in  Texas 

The  Stauffer  Chemical  Co.,  of  Texas, 
has  purchased  thirty  acres  close  to  the 
Houston  ship  channel  near  Pasadena, 
Tex.,  for  a  sulphur  refinery  to  cost  more 
than  $100,000.  It  owns  a  sulphur  re- 
finery at  Freeport,  and  its  parent  con- 
corn,  the  Stauffer  Chemical  Co.,  of 
California,  owns  a  one-half  interest  in 
the  sulphur-refining  plant  of  the  Texas 
Chemical  Co.  at  Manchester,  on  the  ship 
channel.  Development  of  the  sulphur- 
mining  industry  in  Texas  has  aroused 
much  interest  in  byproducts  of  raw 
sulphur. 

New  Mill  at  Unionville.  Nev.. 
Grinds  at  Rated  Capacity 

Preliminary  runs  at  the  newly  com- 
pleted Arizona  cyanide  plant,  at  Union- 
ville, Nev.,  are  reported  to  be  satis- 
factory. Test  runs  to  ascertain  grind- 
ing capacity  gave  results  of  from  60  to 
HO  tons  per  day.  The  necessary  equip- 
ment for  separating  sands  from  slimes 
has  been  installed.  Ore  which  is  being 
drawn  from  the  Silver  Reef  mine  is 
said  to  assay  from  $12  to  $16  per  ton. 
Stope  filling  from  the  Arizona  mine 
samples  from  $6  to  $15  per  ton. 


Steel  Trestle  for  Michigan  Smelter 
at  Houghton 

'  i  art  for  the  erection  of  a  nine- 
span  steel  railroad  trestle  at  the  Michi- 
gan smelter  at  Houghton,  Mich.,  has 
been  awarded  to  the  Worden,  Allen  Co. 
It  will  replace  a  wooden  trestle  and 
will  be  used  lor  the  handling  of  mineral, 
coal,  lime,  and  other  materials  from 
i  aflroad  to 


I  .irl  Smith  Zinc  Smeller  Will 
Have  832  New  Retorts 

Announcement  has  been  made  that 
the  Athletic  Mining  &  Smelting  Co,  will 
add  two  blocks  of  882  retorts  each  to  its 
tnelter  at  Fort  Smith,  Ark. 
Charles  T.  Orr,  of  Webb  City,  Okla.,  is 
president. 
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Prohibition  and  the  Mining  Industries 

4  CORRESPONDENT  recently  wrote  us  from 
l\  Australia  inquiring  as  to  the  actual  effect  that 
X.  A.  prohibition  had  so  far  had  on  the  mining  indus- 
tries of  the  United  States.  Australia  is  a  progressive, 
not  to  say  a  daring,  commonwealth;  she  has  herself 
experimented  along  various  advanced  lines,  and  she  is 
ready  to  try  anything  which  the  United  States  has 
experimented  on,  with  a  favorable  result.  In  the  West- 
ern world  the  United  States  has  instituted  the  greatest 
experiment  in  this  type  of  benevolent  repression.  What 
have  been  the  differences  observable  in  the  mining 
industries  since  the  Eighteenth  Amendment  and  the 
Volstead  Law  went  into  effect  1 

What  we  want  to  know  is  not  theory,  or  belief,  or 
personal  feeling;  but  the  results  of  dispassionate  com- 
parative observation.  And  in  order  to  widen  our  own 
breadth  of  observation  and  comparison,  we  have  written 
to  a  number  of  prominent  mining  men,  in  different 
parts  of  the  country,  asking  for  their  observations. 
A  number  of  the  letters  which  we  received  in  reply 
are  presented  on  pages  891  to  895.  They  are  sufficiently 
varied  to  show  that  there  are  two  sides  to  the  problem, 
and  that  the  conflicting  evidence  on  each  side  of  the  scale 
is  to  be  weighed  carefully. 

Mr.  Arthur  Thacher,  for  example,  with  long  experi- 
ence in  the  lead  and  zinc  regions  of  Missouri  and  near- 
by states,  believes  there  is  still  plenty  of  liquor  con- 
sumed by  the  workmen  in  his  districts.  Mr.  George 
E.  Collins,  reflecting  the  observation  of  Colorado, 
reports  that  in  his  opinion  there  is  much  less  drinking 
than  in  pre-prohibition  days,  but  also  much  less  respect 
for  the  law.  This  is  a  serious  element.  Bootlegging, 
he  reports,  is  increasing;  and  the  knowledge  of  how  to 
manufacture  cheap  whisky  privately  is  becoming  a 
widespread  and  permanent  accomplishment. 

Mr.  Charles  A.  Chase  also  finds  the  enforcement  of 
anti-liquor  law  in  Colorado  less  than  in  the  old  days  of 
state  prohibition.  Nevertheless,  he  believes  that  prohi- 
bition is  beneficent  and  should  be  enforced.  Mr.  W.  H. 
Blackburn  reports  at  Tonopah  a  condition  similar  to 
that  above  for  Colorado — an  increase  in  bootlegging  and 
drunkenness,  although  both  miner  and  operator  in  gen- 
eral recognize  the  beneficial  effects  which  come  from 
actual  prohibition. 

Mr.  James  MacNaughton,  general  manager  of  the 
Calumet  &  Hecla,  in  Michigan,  advises  that  there  has 
been  an  exodus  of  workmen  from  the  mines  since  the 
prohibition  laws  went  into  effect,  and  a  consequent 
shortage  of  labor,  in  which  prohibition  may  perhaps 
have  some  part,  since  the  foreign  miner  does  not  care 
to  live  in  a  country  where  he  cannot  get  his  beer  and 
wine.  On  the  other  hand,  there  have  been  fewer 
accidents  and  a  decrease  in  lost  time  in  Michigan  under 
prohibition  than  formerly. 

A  very  thoughtful  letter  from  Mr.  William  Kelly  con- 
cludes that  prohibition  has  had  some  favorable  results 
in  the  Lake  Superior  iron  mining  region,  but  stresses 


the  considerable  attendant  evils,  lawbreaking  and  boot- 
legging; so  that  the  good  and  evil  results  are  pretty 
well  balanced. 

Mr.  John  C.  Greenway,  general  manager  of  the 
Calumet  &  Arizona,  advises  that  in  Bisbee  the  general 
effect  of  prohibition  has  been  good.  Accidents  have 
decreased;   and   savings-bank   deposits   have   increased. 

Mr.  Arthur  Notman,  of  the  Phelps  Dodge  Corpora- 
tion, is  also  of  the  opinion  that  in  general  miners  and 
their  families  have  been  benefited,  in  Bisbee,  although 
he  finds  that  there  have  been  great  difficulties  in  the 
enforcement  of  the  law. 

Mr.  B.  C.  Yates,  of  the  Homestake  Mining  Co.,  states 
that  the  effect  of  prohibition  during  the  first  year  was 
very  good,  but  that  bootlegging  and  moonshining  are 
on  the  increase.    The  question  is  one  of  enforcement. 

Mr.  Stanly  A.  Easton,  general  manager  of  the  Bunker 
Hill  &  Sullivan,  writes  that  in  the  Coeur  d'Alene 
district,  in  Idaho,  prohibition  has  been  of  the  utmost 
benefit  to  the  industry  and  to  the  individual.  The 
miners  have  a  better  average  efficiency,  a  better  physical 
and  mental  condition,  accidents  have  decreased,  and 
bootlegging  and  home  brewing  are  diminishing  and  not 
increasing.  The  labor  shortage,  he  believes,  may  be 
in  part  due  to  prohibition,  but  the  recited  benefits  more 
than  offset  this  disadvantage. 

Mr.  Louis  S.  Cates,  general  manager  of  the  Utah 
Copper  Co.,  is  quite  of  the  same  mind  as  Mr.  Easton 
and  Mr.  Greenway.  He  observes  increased  efficiency, 
less  labor  agitation,  and  a  higher  standard  of  living 
for  employees ;  and  (a  very  important  point)  the  wives 
and  children  have  better  care.  There  is  less  lost  time; 
there  are  more  shoes,  electric  lights,  and  telephones. 
Bootlegging  here,  too,  is  on  the  wane;  the  fatal  effect, 
every  now  and  then,  of  poisonous  moonshine  liquor 
acts  as  a  deterrent  from  much  liquor  consumption. 

Mr.  Robert  Linton,  president  of  the  North  Butte, 
in  Montana,  and  of  other  companies,  finds  that  the 
effects  of  the  prohibition  laws  vary  in  different  sections 
of  the  country.  In  old,  settled  camps  the  result  has 
been  beneficial,  the  law  being  better  enforced;  but 
in  many  of  the  western  mining  camps  the  law  is  not 
enforced,  and  the  use  of  bad  liquor  is  prevalent,  with 
its  consequent  serious  inroads  in  physical  and  mental 
health;  and  a  widespread  and  grave  contempt  for  law 
has  been  engendered. 

From  these  and  other  interesting  letters  the  argument 
for  and  against  may  be  summarized: 

For:  Increased  efficiency,  fewer  accidents,  less  time 
lost,  lower  labor  turnover,  greater  individual  savings, 
greater  comforts  and  luxuries,  better  care  of  families. 

Against:  Labor  shortage,  bootlegging,  poisonous 
liquor,  home  brewing,  disrespect  for  the  law. 

Considering  these  important  points  on  both  sides,  the 
case  in  favor  of  prohibition  appears  still  to  be  strongly 
presented,  especially  in  view  of  the  testimony  that  in 
many  districts  bootlegging  and  the  drinking  of  a  vile 
quality  of  liquor  are  on  the  wane.  There  then  remains 
the    serious    charge,    the    undoubted    condition,    of    a 
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widespread  disregard  and  disrespect  for  the  law — for 
the  prohibition  laws.  This,  as  we  all  know,  is  prac- 
tically universal,  and  one  in  which  advocates  of  prohi- 
bition and  its  opponents  in  many  cases  find  a  common 
ground.  Even  those  who  find  that  prohibition  has 
worked  an  improvement  will  often  not  forgive  the  fact 
that  it  was  imposed  on  the  country  by  a  zealous  and 
officious  minority;  and  they  resent  the  challenge  to 
their  personal  freedom  to  decide  whether  they  shall 
or  shall  not  take  a  drink;  they  are  apt  to  despise 
paternalism  and  the  continuous  hedging  in  of  daily 
actions  by  law,  enforced  often  by  agents  of  the  law 
with  bad  manners  and  low  standards  of  conduct. 

If,  however,  the  American  public  as  a  whole  should 
be  convinced  of  the  great  practical  advantages  of  pro- 
hibition, it  is  likely  that  the  prevalent  disrespect  will 
be  gradually  changed  into  co-operation  and  support. 
In  New  York  and  the  other  great  cities  of  the  Atlantic 
seaboard  the  general  public  opinion  of  rich  and  poor, 
of  teetotaler  and  drinker,  is  strongly  against  pro- 
hibition, according  to  our  observation.  Bootlegging, 
graft,  and  bad  liquor  are  evils  of  monstrous  dimensions. 
Anyone  can  obtain  all  the  liquor  he  desires,  but  at  high 
prices — which  of  course  automatically  limits  its  con- 
sumption. But  as  for  the  mining  industries  of  the 
country  at  large,  we  are  bound  to  believe,  from  the 
testimony  which  we  have  recorded,  that  a  general 
economic,  physical,  and  mental  improvement  has  been 
effected;  and  a  growing  recognition  of  this — if  this 
indeed  be  true — will  foster  slowly  an  increased  general 
respect  for,  or  at  least  a  greater  public  toleration,  of 
the  law. 

The  more  likely  immediate  outcome,  as  recent  elec- 
tions indicate,  is  an  effort  to  repeal  the  Volstead  Act, 
and  the  subsequent  interpretation  of  the  Eighteenth 
Amendment  in  certain  states  as  permitting  light  wines 
and  beer,  this  interpretation  varying  indifferent  sections 
of  the  country  from  absolute  exclusion  of  alcoholic 
drinks  to  the  most  liberal  interpretation  of  what  con- 
stitutes intoxicating  beverages. 


The  Doings  of  the  World 

RBI  ENT  DEVELOPMENTS  in  Europe  have  added 
another  memorable  chapter  to  history.     In  Italy 
.  the  so-called  Fascisti   have  taken  control  of  the 
government  without  the  formality  of  an  election.     The 
Fascisti  are  nationalists,  as  opposed  to  internationalism: 
they  are  opposed  not  only  to  bolshevism  but  to  socialism 
in  general.     This  is  Italy's  answer  to  the  relatively  re- 
. itt. nipt    of   Russian   bolshevism  to  capture  Italy. 
In  England,  the  coalition  government  under  the  leader- 
ship of  a  Liberal,  Lloyd  Gi  rge,   has   fallen,  and  tin 
ervativefl  have  taken  charge.     The  Laborites  have 
ed  under  in  the   British  elections.     To  com- 
prehend this,  we  must  recall  that  British  labor  has  been 
pro-bolshevistic,  while  American  labor  has  been  anti 
bolshevistic.    Italian  labor  has  joined  the  anti-bolshevisl 
ranks,  in  supporting  the  Fascisti,    is  it  1         o  largelj 
done. 

In    Turkey,    nationalism    hi  as    in 

Italy.      The    victorious   Turkish   army    hat    deposed    the 

Suit.!  effected  thus  a  separation  of  Church  and 

Th.   Sultan  v. ill  be  henceforth,  .  th. 

spiritual  head,  bul   the   head  of  the  government    v  ill  be 

bj     he  Turi.i  or  Assembly,  presum- 

ably from  among  the  royal  family,  although  some  raov< 
men'  government    head   outside  the    royal 


family,  such  as  choosing  the  victorious  chief,  Kemal 
Pasha,  for  president,  is  going  on. 

We  may  look  upon  all  these  recent  manifestations 
without  excitement  or  trepidation,  and  even  with  satis- 
faction. Democracy  is,  taking  things  by  and  large, 
gaining  the  ascendency  over  despotic  autocracy  on  the 
one  hand  and  despotic  bolshevism  on  the  other.  The 
pendulum  is  seeking  a  resting  place.  A  healthy  and 
moderate  nationalism  is  the  soundest  preparation  for 
helpful  international  co-ordination. 

In  Germany,  finances  are  in  a  state  of  collapse.  Eco- 
nomic conditions  are  demoralized;  the  economic  defeat 
has  been  worse  than  the  military  defeat.  The  govern- 
ment is  and  has  been  in  the  hands  of  the  democratic 
element — the  middle-of-the-road  party — opposed  alike 
by  the  monarchists  and  by  the  bolshevists.  It  is  doing 
the  best  it  can;  and  it  should  have  sympathy  and  assis- 
tance in  its  gigantic  task  of  paying  the  bill  of  the 
enormous  disaster  in  which  the  now  discredited  military 
party  involved  the  nation.  We  have  nothing  to  fear 
from  democracy,  in  any  nation. 

As  a  detail,  Sir  Basil  Thompson,  formerly  chief  of 
the  British  Secret  Service,  recently  stated  publicly  in 
New  York  that  the  Kaiser  was  forced  by  army  chiefs 
against  his  will  to  authorize  the  invasion  of  Belgium, 
the  alternative  being  abdication;  that  he  never  was 
more  than  a  rubber  stamp  thereafter,  and  that  he  was 
forcibly  removed  to  Holland  by  the  same  military  chief* 
after  the  war.     So  dies  another  popular  belief. 


A  Bureau  of  Mines  Forum 

DURING  THE  WAR  PERIOD  Congress  provided 
the  Bureau  of  Mines  with  a  special  appropria- 
tion to  undertake  all  necessary  work  in  encour- 
aging increased  production  of  minerals  that  were 
deemed  essential  for  military  purposes.  A  staff  of 
engineers  under  the  direction  of  Mr.  J.  E.  Spurr, 
Executive  of  War  Minerals  Investigations,  fulfilled  the 
duties  imposed  by  this  act.  From  the  activities  of  each 
engineer  the  Information  Section  compiled  every  month 
a  detailed  report  indicating  the  situation  regarding 
every  problem  and  the  progress  that  had  been  made 
from  the  previous  month.  Primarily,  these  monthly 
reports  were  for  the  guidance  of  the  Executive  of  War 
Minerals  Investigations,  but  the  information  contained 
therein  was  so  essential  to  a  proper  conduct  of  certain 
war  activities  that  a  limited  number  of  mimeographed 
copies  were  sent  each  month  to  some  branches  of  the 
War  Department  and  to  other  government  bureaus. 
The  scope  of  the  reports  was  gradually  broadened,  and. 
during  the  latter  part  of  the  war,  an  edition,  with  all 
purely  eonfidential  matter  eliminated,  was  issued 
monthly    as    a    public    document,    though    with    limited 

circulation. 

A  small  group  of  engineers  attached  to  the  regular 
staff  of  the  Bureau  of  Mines  were  engaged  in  war 
minerals  work,  and  familiarity  with  both  organisations 
enabled  them  to  recognize  the  value  of  the  monthly  re- 
ports as  a  permanent  Bureau  function.  Accordingly. 
the  armistice,  when  war  minerals  activities  were 
gradually  brought  to  a  conclusion,  an  effort  was  made 
to  salvage  the  month!)  reports  from  the  wreckage  of 
the  conflict.  Considerable  difficulty  was  experienced 
in  winning  for  this  new  activity  the  recognition  oeces 
jarj  I"  insure  success,  but  after  some  months  of 
struggle  its  uncertain  existence  gradually  attained 
itability,  and  it  is  now  recognized  as  an  important  func- 
t  ion  of  the  Bureau, 
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Though  the  original  monthly  report  related  only  to 
war  minerals,  the  modified  form  adapted  for  normal 
peace-time  activities  covers  all  branches  of  investiga- 
tions in  the  Bureau  of  Mines.  The  Reports  of  Investi- 
gations, as  they  are  now  termed,  in  no  sense  constitute 
a  periodical.  Each  report  covering  a  specific  problem 
is  bound  as  a  separate,  and  this  promotes  economy  in 
distribution,  for  each  number  may  be  sent  only  to  those 
interested  in  the  particular  subject  covered.  The  re- 
ports are  issued  at  irregular  intervals  as  prepared,  and 
are  listed  at  the  end  of  each  month. 

The  Reports  of  Investigations  are  not  substitutes  for 
printed  reports,  but  are  supplemental  thereto.  One 
great  drawback  to  printed  bulletins  is  the  long  period  of 
time  that  elapses  from  the  completion  of  the  problem 
to  the  appearance  of  the  report.  It  is  notorious  that 
some  government  publications  are  hopelessly  out  of  date 
when  they  finally  appear  before  the  world  after  their 
deliberate  progress  through  editorial  halls  and  hos- 
pitable printing  establishment.  The  mimeographed 
reports  have  the  great  advantage  of  bringing  the  results 
of  investigations  to  public  attention  with  little  loss  of 
time.  They  are  of  particular  value  in  giving  publicity 
to  certain  phases  of  the  larger  problems  that  are  of 
immediate  interest,  or  in  presenting  the  several  parts 
of  a  broad  and  comprehensive  study,  chapters  that  may 
subsequently,  in  more  complete  and  detailed  form,  be 
combined  into  a  final  printed  report.  This  phase  of  the 
Bureau's  work  fills  a  popular  demand,  and  will  un- 
doubtedly  grow   in  importance. 

Further  to  increase  their  usefulness,  the  Reports  of 
Investigations  are  now  being  used  as  a  medium  for  the 
exchange  of  ideas  between  the  miner  and  the  Bureau. 
The  difficulties  of  a  certain  mining  problem  are  pre- 
sented, various  possible  solutions  are  suggested,  and 
discussion  is  invited  by  practical  men  actually  engaged 
in  the  work.  Copies  of  the  report  are  sent  to  operators 
actively  interested  in  the  subject  discussed.  Thus  an 
attempt  is  made  to  establish  a  mining  forum,  a  long- 
range  debating  society,  where  the  wide  observation 
and  study  of  Bureau  engineers  may  be  supplemented  by 
the  operator's  practical  horse  sense  and  wisdom  of 
experience.  The  first  report  of  this  character  to  be 
issued  is  Serial  No.  2,401,  entitled  "Stripping  Problems 
in  Limestone  Quarries  of  the  Shenandoah  Valley."  The 
success  of  this  enlarged  function  of  the  reports  will 
depend  on  the  extent  to  which  operators  respond  to  the 
call  for  co-operation,  and  favorable  response  may  be 
expected  only  where  there  is  a  recognition  of  the 
Bureau's  ability  to  render  assistance  of  a  practical 
nature. 

Advice  to  Silver  Miners 

A  CORRESPONDENT  engaged  in  silver  mining 
recently  wrote  us  regarding  the  life  of  the  Pitt- 
man  Act  and  its  effect  upon  the  price  of  silver 
in  the  future,  stating  that  it  was  something  that  he  had 
just  happened  to  hear  about.  We  are  too  apt  to  assume 
that  fundamental  facts  and  conditions  are  a  matter  of 
common  knowledge. 

We  repeat,  then,  for  the  benefit  of  those  who  have 
not  studied  market  factors  closely,  that  the  purchases 
under  the  Pittman  Act  will  probably  be  completed  in 
about  a  year  from  now;  that  thereafter  the  producer 
of  silver  in  the  United  States  will  no  longer  receive  a 
dollar  an  ounce  for  his  silver,  but  will  receive  the  quo- 
tation in  the  world  market,  which  figure  at  present  is 
about   67   cents.     We  point   out   that   the    dumping   of 


the  American  silver  production  on  the  world  market 
will  tend  to  depress  the  world  quotation  immediately 
subsequent  to  the  cessation  of  the  operation  of  the  Pitt- 
man  Act  unless  some  unusual  purchases  by  foreign 
governments  take  place.  We  do  not  anticipate  further 
support  of  the  price  of  silver  from  the  United  State- 
Government. 

Therefore  we  advise  those  who  contemplate  engaging 
in  the  mining  of  pure  silver  or  silver-gold  ores  to  base 
their  plans  upon  a  price  for  silver  very  considerably 
lower  than  they  are  now  receiving.  The  world  market 
for  silver,  even  with  the  United  States  production  of 
silver  eliminated,  does  not  show  a  buoyant  tendency. 
For  those  to  whom  silver  is  merely  a  byproduct  of  lead 
or  copper  ores,  the  possible  long  depression  in  the  price 
of  silver  is  of  course  only  one  factor  to  be  considered. 

The  corollary  is  for  the  silver-producing  companies  in 
the  United  States  to  press  production  to  the  limit,  be- 
fore the  probable  slump  in  the  price  of  their  product  a 
year  hence. 


Refinements  in  Control  Apparatus 

THE  RECENT  USE  of  the  geophone  to  find  the 
position  of  leaks  in  a  pipe  conveying  compressed 
air  is  an  illustration  of  the  fact  that  the  applica- 
tion of  an  invention  is  not  always  limited  to  the  purpose 
for  which  is  was  designed;  its  sphere  of  usefulness  may 
spread  in  all  directions,  like  the  ripples  caused  when  a 
pebble  is  thrown  into  the  center  of  a  pond. 

The  geophone  is  an  instrument  that  intensifies  the 
effect  of  sound  waves  on  the  organs  of  hearing,  per- 
mitting control  or  knowledge  of  operations  or  move- 
ments at  a  distance,  and  through  a  medium  that  is 
popularly  considered  soundproof.  This  suggests  the 
possibility  of  the  convenient  centralization  of  receiving 
appai-atus,  and  it  is  interesting  to  note  that  the  idea 
has  been  elaborated  by  a  British  engineer,  who  uses  a 
modified  form  of  the  ordinary  physician's  stethoscope 
for  the  detection  of  abnormal  noises  in  operating  ma- 
chinery. It  is  proposed  that  vulnerable  parts,  such  as 
bearings  and  gears,  shall  be  fitted  with  a  special  type 
of  receiver,  connected  with  a  switchboard  in  the  super- 
intendent's office.  Each  machine  in  the  plant  can  then 
be  examined  at  regular  intervals,  at  a  distance  and 
without  loss  of  time,  the  result  being  the  early  detec- 
tion of  the  abnormal  conditions  that  usually  precede  a 
breakdown.  One  result  of  this  would  be  that  a  system- 
atized method  of  control  would  be  (Possible  at  a  small 
cost  for  installation  and  at  a  negligible  cost  for  main- 
tenance. 

Refinements  in  control  such  as  this  suggest  specula- 
tion as  to  how  complicated  or  how  simple  the  operation 
of  machinery  may  be  in  the  future;  they  draw  atten- 
tion to  the  fact  that  the  successful  engineer  is  the  one 
who  can  combine  acquisitiveness  with  inventiveness, 
thus  demonstrating  the  value  of  catholicity  of  interest 
in  the  evolution  of  ideas  and  in  the  utilization  of 
apparatus. 

-♦- 

Credit  to  the  Bureau  of  Mines 

A  CORRESPONDENT  writes  in  calling  attention  u< 
the  fact  that  in  the  list  of  books  for  a  mining  en- 
gineer's library  given  by  Mr.  Wickes,  printed  on  page 
754  of  our  issue  of  Oct.  28,  the  glossary  of  mining  terms 
by  Fay  is  credited  to  the  U.  S.  Geological  Survey,  whereas 
it  is  really  a  publication  of  the  Bureau  of  Mines. 
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The  Hazard  of  Fire  Underground 


By  T.  A.  Richard 


•  S  was  to  be  expected,  the  Argonaut  disaster  has 
l\  directed  renewed  attention  to  the  risk  of  fire  in 
X  A.  mines.  Naturally  it  has  led  to  the  placing  of 
undue  emphasis  on  this  particular  hazard,  for  in  the 
15  years  preceding  the  Argonaut  disaster  only  17  lives 
had  been  lost  in  mine-fires  in  California.  The  danger 
due  to  automobile  traffic  on  the  streets  of  a  city  is  much 
greater  than  that  incurred  by  the  miner  underground, 
and  there  is  less  excuse  for  it.  The  Argonaut  mine 
is  exceptionally  deep  and  the  conditions  at  the  time 
of  the  recent  fire  were  unusually  unfavorable,  partly 
because  obvious  precautions  were  not  enforced  and 
obvious  means  for  averting  the  disastrous  loss  of  life 
were  not  taken  promptly.  The  committee  of  investiga- 
tion appointed  by  the  Governor  of  California  has  no! 
finished  its  inquiry,  but  the  subject  of  fire-risks  has 
been  studied  by  several  groups  during  the  last  month. 
On  October  12  a  special  committee  of  the  American 
-Mining  Congress  at  Denver  prepared  a  series  of  sug- 
gestions. This  committee  was  composed  of  men  espe- 
cially qualified  to  give  good  advice;  it  consisted  of 
Charles  A.  Mitke  (chairman),  Edwin  Higgins,  Robert 
I.  Kerr,  J.  W.  Paul,  William  Conibear,  Lucien  Eaton. 
C,  L.  Berrien,  and  H.  F.  Lunt.  On  October  24  the  State 
Industrial  Accident  Commission  invited  the  mine  oper- 
ators of  California  to  a  meeting  in  San  Francisco  for 
the  purpose  of  considering  fire-hazards  in  mines.  Mr. 
Will  J.  French,  the  chairman  of  the  Commission, 
presided.  He  presented  a  number  of  suggestions 
prepared  by  the  engineers  of  the  Commission.  Messrs. 
H.  M.  Wolfiin,  G.  Chester  Brown,  and  F.  L.  Lowell. 
The  U.  S.  Bureau  of  Mines  was  represented  by  Messrs. 
George  S.  Rice  and  Byron  0.  Pickard.  Special  con- 
sideration was  given  to  the  recommendations  of  the 
Mining  Congress  committee  as  read  and  explained  by 
Mr.  Higgins,  who  besides  being  a  member  of  the  com- 
mittee also  represented  the  California  Metal  and 
Mineral  Producers  Association.  A  useful  discussion 
ensued,  after  which  a  general  committee  was  selected, 
including  four  representatives  of  the  mine  operators, 
four  spokesmen  for  labor,  the  three  engineers  of  the 
Accident  Commission,  two  officials  of  the  Bureau  of 
Mines,  one  independent  mining  engineer  (Mr.  R.  E. 
Tremoureux)  and  one  representative  (our  Mr.  George 
•I  Young)  of  the  technical  press.  This  general  com- 
ee  selected  a  sub-committee  consisting  of  Messrs. 
young  (chairman)i  Brown,  Rice,  Higgins,  F.  w.  Nobs, 
o.  McCraney,  Robert  Milligan,  i:   w.  Rodda,  and  H.  R. 

Plate.      Of   these,    four    represented    the   operator;      two 

represented  labor,  and  three  were  technicians  defc 
from  the  busine  of  mining.  It  was  fitting  thai 
Mr.  IToung  should  be  chairman,  because  he  has  made 
special  study  of  the  ubjed  and  there  is  &ood  reason 
for  believing  that  hi  paper  'Fire  in  Metalliferous 
Mini  \.   I.   M.   F...   1912)    was  an   in  portanl 

factor  in  prompting  the  recommendations  made  the 
members  of  the  committee  \V  R  Ingalls,  i  met 
Douglas,  J.  R.   Finlay.  .1.  Parke  Channing,  and    lohn 

Hammond)  appointed  by  the  American  M  'iiiK 
Congress  in  1906  and  printed  as  'Rule  ami  Regulal  ona 
for  Id  in  Bulletin  No.  7">  of  the  U.  S.  Bureau 

of  Mines,  issued  In  1916  the  recommenda- 


tions by  the  San  Francisco  committee  appears  on  an- 
other page  of  this  issue.  The  discussion  that  shaped 
these  recommendations  was  dominated  throughout  by 
the  idea  of  'suggestion'  rather  than  'regulation';  it 
was  recognized  generally  that  the  variety  of  conditions 
under  which  individual  mines  are  operated  is  so  great 
as  to  render  inadvisable  any  hard-and-fast  set  of  rules 
and  that  in  the  last  resort  the  proper  working  of  any 
safety  measures  should  be  left  to  the  intelligent 
co-operation  of  the  official  inspector  and  the  superin- 
tendent of  the  mine;  in  short,  what  is  required  is  a 
recognition  of  fundamental  principles  and  the  stimu- 
lation of  a  desire  on  the  part  of  the  mine  operators  to 
work  loyally  with  the  officials  of  the  Industrial  Accident 
Commission  in  a  joint  effort  to  minimize  the  risk  of 
mine-fires.  II  is  hoped  thereby  to  prevent  hasty  legisla- 
tion on  the  subject — such  laws  as  might  cripple  the 
mining  industry  of  the  State  without  affording  addi- 
tional protection  to  the  workers  underground.  For 
instance,  a  regulation  compelling  the  wetting  of  all 
shafts  by  means  of  a  sprinkler  system  would  be  im- 
practicable in  many  mines  because  it  would  cause  the 
ground  to  cave,  where  the  wall-rock  is  shale  or  slate. 
Similarly  the  use  of  concrete  or  gunite  for  fire-proofing 
is  not  suitable  in  shafts  in  which  the  timbering  requires 
frequent  repairs.  Again,  the  devices  that  are  suitable 
in  a  mine  4,000  ft.  deep  may  be  unnecessary,  or  even 
absurd,  in  a  mine  that  is  200  ft.  deep;  a  simple  system 
of  signaling  by  rapping  on  a  pipe-line  might  suffice  in 
a  small  mine  whereas  in  a  mine  with  miles  of  workings 
something  more  elaborate  would  be  needed.  It  is  the 
spirit  rather  than  the  letter  of  any  set  of  regulations 
that  must  be  observed;  it  is  a  condition  and  not  a  theory 
that  must  be  faced;  the  human  equation  cannot  l>e 
eliminated  from  the  problem. 

One  thing  to  keep  in  mind  is  that  the  first  duty  of 
a  superintendent,  when  a  mine  is  on  fire,  is  to  extricate 
the  men  in  it;  at  the  Argonaut  the  idea  of  extinguish- 
ing the  fire  obstructed  a  vision  of  what  would  happen 
if  the  fire  was  not  extinguished  promptly.  The  lesson 
of  the  disaster  is  that  a  competent  superintendent  is 
better  insurance  than  an\  code  of  regulations.  It  is 
a  mistake  to  put  millwrights  or  mechanicians  in  charge 
of  large  mines;  on  the  contrary,  it  is  desirable  that 
the  responsibility  should  be  shouldered  by  a  man 
possessed  of  the  miner's  instinct,  the  quick  appreciation 
and  envisaging  of  conditions  in  a  mine  such  as  comes 
from  long  familiarity  with  work  underground.  Next 
in  importance  is  a  competent  safety  inspector;  In 
preferably  should  be  a  former  superintendent  or  man- 
ager  of  mines,  so  as  to  be  able  to  exert  moral  authority, 
which  is  moie  potent  than  any  legislative  enactments 
or  bureaucratic  regulations.  The  Argonaut  disaster 
already    has   led    to   more   precautions    against    tire,   and 

to  the  introduction  of  more  system  for  that  pur] 
in  the  mines  of  California  than  anything  the  legislature 
at  Sacramento  could  accomplish  The  engineers  of  the 
Accident  Commission  and  the  mine  operators  are 
CO-operating  loyally  to  devise  methods  for  safeguard- 
ing life  and  property — the  life  and  the  property  involved 
in  each  mining  enterprise.  The  men  that  died  in  the 
Argonaut    have   not    died    iii    vain. 
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Reversing  Ventilating  Currents  During 
Mine  Fires  or  Explosions 

The  Editor: 

Sir — Mr.  Rickard's  discussion  in  the  Journal-Press 
of  Sept.  30  and  Oct.  7  and  13.  as  to  whether  or  not 
the  ventilating  current  of  the  Argonaut  mine  should 
have  been  reversed,  also  your  editorial  of  Oct.  7,  re- 
minds me  of  what  was  done  on  several  other  occasions. 
The  question  is  one  concerning  which  there  is  sharp 
difference  of  opinion.  Merely  to  make  it  clear  that  the 
argument  is  not  entirely  one-sided  these  instances  are 
cited. 

1.  In  October,  1914,  an  explosion  took  place  in  the 
North  mine  of  the  Franklin  Coal  &  Coke  Co.,  at  Royal- 
ton,  111.,  by  which  52  of  the  357  men  in  the  mine  were 
killed.  This  mine  was  ventilated  by  a  20-ft.  Sirocco 
fan,  running  as  a  blower.  The  air  shaft  was  the  down- 
cast and  the  hoisting  shaft  (315  ft.  deep)  was  the 
upcast.  At  the  time  of  the  explosion,  the  day  shift  had 
been  lowered  into  the  mine,  and  most  of  the  men  had 
reached  their  working  places;  but  a  number  of  men 
were  waiting  at  the  shaft  bottom  to  receive  instructions 
from  the  mine  manager,  J.  B.  Brown,  who  was  then 
on  top.  Immediately  after  he  saw  the  explosive  wave 
of  dust  come  up  the  hoisting  shaft,  and  knowing  that 
men  were  at  the  shaft  bottom,  he  had  the  fan  reversed, 
thereby  saving  between  80  and  90  lives.  A  rescue 
crew  without  apparatus  was  then  able  to  enter  the  hoist- 
ing shaft  and  help  those  congregated  at  the  bottom. 
Crews  wearing  oxygen  breathing  apparatus  arrived  soon 
after,  and  completed  the  work  of  rescue  and  recovery. 

2.  From  reliable  data  on  hand  it  is  certain  that  in 
the  great  majority  of  the  fires  in  coal  mines,  where  the 
main  hoisting  shaft  was  the  downcast,  the  fans  ire  re 
not  reversed.  The  reason  for  this  is  because  the  men, 
in  time  of  fires,  naturally  make  for  the  main  haulage- 
way  leading  to  the  hoisting  shaft,  and  thereby  meet 
the  fresh  air;  whereas,  if  the  air  current  is  reversed, 
and  the  men  take  their  accustomed  road,  they  will  have 
smoke  drawn  over  them. 

It  might  be  added  that  during  a  fire  in  the  700-ft. 
main  shaft  of  the  Leyden  coal  mine,  in  Colorado,  in  De- 
cember, 1910,  somebody  without  authority  did  revers 
the  fan,  hoping  to  save  ten  men  in  one  section  of  the 
mine,  but  this  action  did  not  save  them,  and  firefighters 
near  the  fire  barely  escaped  with  their  lives. 

3.  The  fire  at  the  North  Butte  copper  mine  in  June, 
1917,  will  be  remembered.  There  were  410  men  in  the 
mine  at  the  time,  of  whom  161  were  overcome  by  fumes 
and  two  were  burned.  The  system  of  ventilation  was 
briefly  as  follows:  At  two  shafts — the  Gem  and  Rain- 
bow— some  distance  from  the  main  part  of  the  mine, 
were  two  reversible  Sirocco  fans,  running  exhausting. 
There  are  two  other  shafts,  the  Speculator  shaft  being 
the  upcast  and  the  Granite  Mountain,  the  main  hoisting 
shaft,  the  downcast.  At  the  Speculator  shaft  was  a 
stand-by  fan.  On  the  3,000  level  was  a  motor-driven 
Sirocco  fan  for  augmenting  the  air  supply  to  the  lower 


levels.  A  good  deal  of  the  air  from  three  large  com- 
pressors was  generally  used  by  the  men  to  improve  the 
air  at  certain  faces.  Fire  broke  out  near  the  2.450 
level,  and  converted  one  compartment  of  the  downcast 
shaft  into  an  upcast.  Immediately  on  learning  of  the 
fire,  the  general  manager,  Norman  B.  Braly,  gave  orders 
to  have  the  fans  reversed  and  the  fan  at  the  Speculator 
shaft  started  as  a  blower.  The  first  fan  was  reversed 
within  thirty  minutes,  and  the  second,  with  that  at  the 
Speculator,  in  a  little  over  an  hour.  It  was  later  proved 
that  at  least  forty  lives  were  saved  by  this  prompt  action, 
and  it  also  allowed  of  the  quick  sealing  of  doors  in  the 
Granite  Mountain  shaft  and  in  various  other  important 
operations. 

4.  On  the  other  hand,  there  is  an  instance  where  the 
fan  was  not  reversed — namely,  at  the  Pennsylvania 
copper  mine  at  Butte,  in  February,  1916.  Fire  broke 
out  between  the  800  and  1,400  levels,  probably  at  1,200 
ft.,  near  the  downcast  airshaft,  when  there  were  220 
men  in  the  mine.  The  alarm  was  promptly  given,  the 
skips  were  changed  to  cages,  and  195  men  were  hoisted 
to  the  surface  within  forty-five  minutes  after  the  out- 
break: while  six  men  escaped  through  the  adjoining  mine 
at  the  1,000  level.  Nineteen  men  were  found  suffocated  on 
the  300,  500,  600,  800,  1,000,  and  1,200  levels;  but  it 
was  felt  certain  that  there  must  have  been  a  reversal  of 
air  currents  some  time  during  the  fire,  otherwise  these 
men  should  not  have  been  overcome.  To  what  cause 
this  probable  reversal  was  due  has  never  been  fully 
determined. 

Ventilation  of  this  mine  was  effected  by  means  of  a 
motor-driven  fan  on  the  surface,  forcing  air  into  the 
workings  to  a  depth  of  1,200  ft.  through  an  air  shaft  and 
a  system  of  tunnels,  raises,  and  drifts,  respectively  500 
and  800  ft.  from  the  main  hoisting  shaft,  which  was 
the  upcast.  On  the  1,200  level  at  the  air  shaft  was 
another  motor-driven  fan,  taking  air  from  this  shaft 
and  forcing  it  through  the  workings  to  the  1,600  level, 
and  partly  to  1,800  ft.  depth  south  of  the  main  shaft ; 
and  again  at  1,600  ft.  there  was  another  fan  supplying 
all  the  mine  below  1,800  ft:  (total  depth  then  2,800  ft.), 
and  between  1,600  and  1,800  ft.  north  of  the  main  shaft. 
All  of  the  air  returned  to  the  surface  through  the  main 
shaft.  A  system  of  doors  shut  off  the  air  and  main 
shafts  at  each  level. 

During  the  subsequent  fighting  of  the  fire,  the  ven- 
tilating current  was  reversed,  another  fan  having  been 
installed  on  the  surface  at  the  air  shaft.  This  was 
accomplished  within  fifteen  hours  after  the  fire  was  dis- 
covered. Also,  a  second  fan  was  installed  near  by  to 
be  readily  available  in  case  of  emergency  during  the 
fire  fighting. 

I  offer  no  opinion,  but  simply  give  facts.  Prompt 
decisions,  based  on  a  thorough  knowledge  of  normal 
conditions,  and  what  is  likely  to  happen — not  forgetting 
the  effect  that  any  change  in  the  direction  of  the  air 
current  is  likely  to  have  upon  the  men — seem  to  be 
expedient  in  such  cases.  M.  W.  von  Bernewitz. 

Pittsburgh,  Pa. 
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The  Relation  of  Gold  to  Currency 

The  Editor: 

Sir — Your  issue  of  June  3  contains  two  articles  on 
•>ne  of  the  biggest  issues  of  the  moment — the  relation 
•  >f  gold  to  currency.  The  one  alludes  to  proposals  to 
eliminate  the  use  of  gold;  the  other  to  the  need  for  the 
gold  standard.  Having  during  the  last  four  years  pro- 
pounded, through  the  press  and  otherwise,  certain  views 
on  this  issue,  I  have  been  impressed  with  the  general 
lack  of  attention  that  has  evidently  been  given  to  it.  I 
feel,  therefore,  that  no  excuse  is  needed  in  asking  for 
space  in  your  pages  for  comments  on  a  few  of  the 
fundamentals,  which  seem  to  be  generally  misunder- 
stood, and  on  a  few  of  the  main  results  that  may  flow 
from  present  policies.  The  issue  is  less  vital  to  Amer- 
ica than  to  certain  other  countries,  her  economic  status 
i>eing  much  stronger  and  she  being  in  a  position  of 
comparative  independence. 

Gold  is  not,  and  was  not  before  the  war,  the  basis  of 
credit.  Commodities,  including  gold,  form  that  basis. 
Before  1914,  gold  was  the  exchange  medium  and  the 
measure  of  values.  In  some  countries  it  is  still  both  of 
these.  In  others  it  is  neither;  its  place  has  been  taken 
by  paper.  Mr.  Ford  apparently  does  not  see  that  the 
question  of  using  gold  as  currency  is  not  a  question  of 
basis  of  credit,  but  one  of  having  a  common  measure 
of  value.     His  scheme  therefore  does  not  answer. 

The  main  reason  why  we  must  use  gold  if  we  are  to 
have  an  effective  exchange  medium  and  measure  of 
value  is  that  it  is  the  only  available  medium  for  inter- 
national trade.  If  a  country  did  not  (and  did  not  want 
to)  trade  with  others,  a  paper  currency  would  serve  its 
purposes  sufficiently  well,  provided  its  government  was 
reasonably  honest  and  intelligent.  Minor  objections  can 
be  ignored  here.  But  the  paper  of  one  country  is  value- 
ii  another  country.  Its  value  is  merely  what  it  can 
purchase  in  its  country  of  origin.  Consideration  makes 
it  obvious,  and  it  is  now  thoroughly  proved  in  practice, 
that  the  result  of  using  paper  currencies  is  that  there  is 
no  common  measure  in  which  the  countries  can  express 
fheir  trade  with  one  another. 

America's  currency  is  on  the  gold  basis,  but  the  fact 
that  the  currencies  of  other  trading  nations  are  not,  im- 
pedes her  trade  with  them.  The  issue,  therefore,  is  one 
that  concerns  her.  To  some  nations,  including  Britain, 
the  issue  is  vital  and  a  cure  is  sorely  needed.  Where  is 
the  best  cure?  The  prima  facie  way — of  just  freeing 
irculation  of  gold — cannot  be  adopted.  Those  na- 
tions have  inflated  their  price  levels  in  varying  degrees. 
Their  paper  has  decreased  in  value.  If  their  gold  coins 
released,  no  one  would  exchange  the  coins  for  the 
paper  at  par  i  face  value  i .  There  would  either  be  no 
gold  in  circulation  or  it  would  circulate  with  a  bigger 
exchange  value  than  the  paper.  Also,  the  exchange 
..due  between  them  would  be  fluctuating.  The  thing 
would  function  inefficiently.  The  objection  cannot  be 
mel  bj   withdrawing  part  of  the  paper,  because  that 

Would   hring   BDOUl    a   great    and   sudden    deflation    which 

would  have  ruinous  effects.     Also,  it   would  make  the 
great   national  loans  into  burdens  too  heavy  to  I,. 
ell  as  the  mean-  of  great    inju  tic<       addl 
peoples  with  loads  of  debl  greatly  in  excess    (ii    real 

values)   of  what   was  borrowed. 

The  cine  i  i  ave  advoi  ated  i-  to  giv<  .<  new  mi 
■  ■id,  such  as  would  t  nahle  it  to  be  freel)  circulated 
md  to  be  reinstated  as  the  legal  tender     i.e.  to  i. 
'he   interchangeabilit)    of  paid-  and   gold,     That   this 


course  is  the  best  I  am  still  satisfied.  It  wrould  simply 
re-establish  pre-war  conditions  (which  were  well 
proved),  but  on  a  different  level  of  nominal  values — on 
the  nominal  values  of  today.  It  would  restore  the  ex- 
change medium  and  the  measure  of  value  and  would 
stabilize  price  levels.  It  can  be  effected  by  simple  legis- 
lative action.  Like  most  other  cures,  it  has  probably 
become  less  easy  for  it  to  do  its  work  as  time  has  passed 
and  the  malady  become  more  confirmed.  But  that  it  is 
still  the  best  available,  I  have  found  nothing  to  cause 
doubt. 

It  appears,  however,  that  in  certain  influential  and 
well-informed  quarters  another  cure  is  being  aimed  at. 
This  cure  is  based  on  the  assumption  that  pre-war  rela- 
tions between  paper  and  gold  fin  nominal  value)  must 
not  be  altered.  The  cure  is  based  on  the  fact  that,  a 
great  part  of  the  pre-war  market  for  gold  fits  use  as 
currency)  having  been  eliminated,  there  is  promise  that 
its  accumulation  will  before  long  bring  its  price  to  pre- 
war parity  with  the  pound  sterling  without  withdraw- 
ing paper  or  deflating  price  levels.  The  price  has  lately 
been  within  10  per  cent  of  the  said  parity,  and  it  is 
expected  that  the  movement  will  continue.  The  idea  is 
that,  pre-war  parity  having  been  achieved,  gold  can 
then  be  restored  as  Britain's  measure  of  value;  that  by 
continuing  the  use  of  paper  only  for  internal  circula- 
tion (currency),  the  paper  can  be  made  convertible  in 
gold  at  parity  for  purposes  of  foreign  trade.  Thus  the 
idea  is  to  retain  paper  as  the  exchange  medium,  but  to 
use  gold  as  measure  of  value  and  as  an  exchange  me- 
dium for  international  purposes.  Some  talk  loosely  of 
France,  Italy,  and  others  following  suit.  We  are  even 
told  that  they  are  determined  to  do  it.  It  is  certain  that 
the  different  countries  cannot  all  get  back  to  the  same 
parity  by  pursuing  the  same  methods  and  starting  from 
different  points — where  they  are  now.  They  would  need 
to  make  adjustments  by  means  of  varying  degrees  of 
withdrawal  of  paper,  with  the  evils  of  deflation  men- 
tioned above.  However,  we  will  not  analyze  that  issue 
here. 

So  far  as  Britain  is  concerned,  it  seems  possible  that 
i  his  process  may  bring  her  paper  and  gold  to  pre-war 
parity,  and  without  deflation  of  prices.  Whether  it 
would  enable  an  effective  measure  of  value  to  be  eatab 
lished  is  not  certain.  Close  control  of  the  paper  would 
be  necessary,  and  even  thru  fluctuations  might  be  large 
enough  to  impede  trade.  Space  forbids  discussion  here. 
It  may  be  proposed  to  establish  gold  also  as  the  ex 
change  medium  internally,  but  to  rely  on  appeals  to  the 
people  not  to  use  it.  and,  by  making  convertibility  diffi- 
cult, to  keep  the  demand  for  it  very  small  if  not  nil.  In 
either  case  it  is  done  bj  systematically  reducing  the 
demand  for  gold. 

The   idea   in  both   this   process   md   the  one    I   advocate 

is  to  leave  real  values  unaffected  a!  present  price  levels 
It  is  also  to  have  values  expressed  in  gold.  My  pro 
posal  means  that  they  would  be  expressed  in  smaller 
terms  of  gold.  I  would  allow  gold  to  secure  such  value 
as  a  return  to  pre-war  currency  conditions  would  give 
to    it.      The    other   prOCCS      would    aim    to    have    gold    to 

lecure  such  value  as  the  decreased  use  (market)    for 

it  would  give.     I  would  reduce  the  value  of  the  present 

reign  by  decreasing  the  quantity  of  gold  in  it.    It 

would  reduce  the  value  of  the  sovereign  by  decreasing 

the   value  of   gold      Both      'in    at    the   sovereign   having 

ime  value,  that  of  the  pre  i  nl  paper  pound  sterling, 
flu   difference  between  value  and  price  must  be  clearly 
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visualized.  Value  is  used  herein  as  meaning  real  or 
commodity  value  (purchasing  power)  in  contradistinc- 
tion to  nominal  value  (price) . 

It  is  here  that  particular  factors  affecting  America 
enter.  Apart  from  her  general  concern  in  the  economic 
stability  and  well-being  of  other  countries,  the  issue 
affects  her  gold  mines,  her  gold  stocks,  and  her  foreign 
loans.  If  the  process  succeeds  in  further  lowering  the 
value  of  gold  and  of  fixing  it  permanently  at  a  lowrer 
level,  her  gold  mines  will  further  decline;  her  gold 
>toeks  and  foreign  loans  will  decrease  in  value.  In 
view  of  the  removal  of  a  great  part  of  its  market  (cur- 
rency) and  of  the  accumulation  of  gold  stocks,  it  seems 
the  said  process  may  so  succeed.  It  is  not  certain;  it 
will  probably  depend  largely  on  whether  part  of  the 
American  stocks  are  released  or  not  and  on  gold  pro- 
duction. 

Large  numbers  of  mines  are  on  the  bread  line.  A 
further  decrease  in  gold  value  will  close  them.  The 
industries,  Asia  and  other  countries  absorb  large  quan- 
tities. These  factors  may  possibly  counterbalance  the 
others.  The  present  point  is  that  if,  by  the  continued 
disuse  of  gold  as  currency,  it  is-  reduced  to  the  present 
value  of  85s.  per  ounce,  then  the  described  effects  will 
appear.  Further,  if  the  process  can  go  that  far,  why 
will  it  stop  just  there?  If  the  movement  can  reach  that 
point,  in  spite  of  America  holding  her  large  gold  stocks, 
to  what  value  will  gold  fall  if  America  releases  part  of 
these?  It  seems  that  we  would  be  faced  with  a  quantity 
of  gold  in  excess  of  what  is  wanted  to  enable  the  pound 
sterling  to  purchase  123  grains.  This  would  mean  either 
that  the  governments  would  have  to  carry  larger  stocks 
than  necessary  for  the  purpose  of  foreign  trade,  or 
would  mean  a  decrease  in  gold  value.  It  would  cer- 
tainly make  the  way  easy  for  inflation.  It  being  estab- 
lished that  a  certain  ratio  (apparently  a  very  small  one) 
of  gold  to  paper  enabled  the  new  conditions  to  function, 
governments  would  be  tempted  to  stretch  the  paper  to 
the  limit  of  such  ratio.  The  history  of  paper  currency 
supports  this.  Especially  will  such  temptation  be  strong 
in  the  coming  years,  when  most  of  the  big  nations  will 
be  pressed  hard  to  square  their  budgets  and  will  be 
burdened  with  huge  loans. 

The  above  described  probable  effects  of  the  process  in 
other  countries  would  mean  a  decreased  value  of  gold 
in  them.  The  result  presumably  will  be  for  more  gold 
to  drift  to  America  and  for  her  accumulations  to  in- 
crease. So  long  as  this  reservoir  exists,  gold  appar- 
ently will  maintain  its  present  value.  How  far  can  or 
will  this  movement  go?  America  might  not  care  to  al- 
low the  accumulating  to  continue.  To  check  it,  she 
might  inflate  her  price  levels — i.e.,  reduce  the  value  of 
gold  in  America.  No  doubt  it  is  the  said  reservoir  that 
has  held  up  the  value  of  gold.  But  for  it  sterling  would 
possibly  have  reached  gold  parity  by  now.  America  has 
been  buying  gold  below  pre-war  value  but  at  a  value 
higher  than  would  have  been  the  case  had  she  not  taken 
all  offering.  It  is  indeed  difficult  to  see,  if  present  con- 
ditions continue,  how  Britain  will  restore  pre-war  parity 
of  sterling  and  gold  unless  she  deflates  her  currency  or 
increases  her  production. 

As  regards  foreign  loans:  these  being  payable  in 
gold,  it  is  now  to  the  advantage  of  debtor  nations  that 
the  value  of  gold  should  be  low.  Though  the  advan- 
tages that  would  accrue  from  restoration  of  stability 
in  price  levels  would  doubtless  be  greater,  it  is  pos- 
sible that  this  consideration  will  cause  such  nations  to 
try  to  solve  the  problem  by  means  that  involve  low  gold 


value.  If  this  be  so,  it  would  pay  America  to  agree 
with  her  debtors  that  repayment  be  measured  in  com- 
modity value — say  present  commodity  value  or  a  little 
lower  being  accepted.  This  would  leave  the  debtor  coun- 
tries unaffected  by  any  increase  of  gold  value  that  might 
be  caused  by  their  returning  to  the  gold  basis,  and  thus 
eliminate  the  said  obstacle  to  their  doing  so. 

My  information  as  to  whether  all  the  foreign  loans 
are  legally  payable  in  gold  is  incomplete.  I  understand, 
however,  that  they  are  regarded  as  payable  in  gold.  In 
other  words  the  loans  represent  fixed  quantities  of  gold. 
A  point  worth  noting  is  that  America,  in  upholding 
gold  value  by  absorbing  all  that  offers  at  her  present 
price  levels,  is  thereby  preventing  the  real  value  of  her 
foreign  loans  from  declining  and  is  supporting  gold  pro- 
duction. 

It  is  impossible  in  a  brief  space  to  review  all  the 
probable  effects  of  present  currency  policies,  but  I  hope 
the  foregoing  will  indicate  some  of  them.  It  is  well 
that  all,  especially  those  concerned  in  gold  mining, 
should  realize  that,  as  regards  restoration  of  a  common 
uncharted  and  unknown  waters,  and,  as  to  the  future 
value  of  gold,  is  probably  heading  for  the  shallows. 

Perth,  Western  Australia.  H.  R.  Sleeman. 


The  Turk 
The  Editor: 

Sir — You  are  showing  a  partiality  toward  the 
damnable  actions  of  the  beastly  Turks.  I  have 
lived  in  Turkey  for  twenty  years  and  have  studied  the 
history  of  Asia  Minor  of  the  past  three  thousand  years 
and  also  the  Turkish  history  from  the  time  when  they 
started  from  their  Mongolian  homes  to  the  fertile  lands 
of  Armenia  and  Anatolia.  They  have  not  left  even  the 
grass  to  grow  under  their  feet;  they  have  always  de- 
stroyed everything  before  them  and  have  not  built  any- 
thing worth  while. 

These  facts  are  not  the  records  of  the  Middle  Ages 
but  they  have  occurred  every  day,  every  hour,  and  every 
moment  during  the  last  five  centuries.  Most  of  the 
harem-ridden  Americans  and  Europeans  take  a  fancy 
to  the  Turks  who  hide  their  hideous  nature  under  a 
pleasant  and  polite  social  smoke  screen  and  thus  blind 
their  filthy  and  dirty  character. 

A  conviction  that  the  Turks  are  addicted  to  wine, 
women,  and  song  is  the  result  of  my  experience  with 
the  Turks  in  the  last  twenty  years.  They  are  clever 
enough  to  camouflage  the  simple-minded  foreigners  as 
to  their  prohibition  habits  by  sticking  Koran  to  their 
eyes.  As  a  matter  of  fact,  they  drink  like  fish.  When 
General  Harbord  saw  Mustafa  Kemal  in  1920  at  Sivas 
during  the  investigation  for  the  U.  S.  Government,  he 
was  dead-drunk  and  could  hardly  talk  with  the  American 
General  except  with  yes  or  no.  This  is  the  same  man 
who  takes  airs  in  championing  the  prohibition  cause. 

The  Turks  have  not  produced  anything  worth  while 
and  have  not  learned  anything  from  western  civilization 
but  French  charlatanism.  They  have  destroyed  their 
own  big  empire  and  will  likely  end  in  complete  failure 
in  the  next  ten  years,  as  Russia  will  occupy  the  land  con- 
quered by  Turks  and  reach  as  far  as  the  Mediterranean. 
Then  the  same  Christian  elements,  the  rightful  owners 
of  the  land,  will  develop  the  country  for  the  benefit  of 
all  who  desire  the  progress  of  civilization.  Then  the 
mining  and  railroad  construction  will  go  on  in  a  right 
way  without  graft  and  corruption. 

New  York.  John  R.  Mardick. 
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The  Wilshire  Gold  Mine 

An  Account  of  an  Unusual  Type  of  Ore  Deposit, 
a  Bed  Vein  in  Quartzite — Mode  of  Deposition 
of  Valuable  Metals  and  Sulphides  Not  Clear 

Ry  H.  W.  Turner 


BY  WAGON  ROAD  the  Wilshire  gold  mine  is 
about  25  miles  southwest  of  Laws,  Inyo  County, 
Calif.,  a  station  on  the  Owens  Valley  branch  of 
the  Southern  Pacific  R.R.  It  is  situated  at  an  altitude 
•f  about  8,500  ft.  above  the  sea.  as  indicated  on  the 
mine  maps,  or  approximately  9,000  ft.,  according  to  the 
U.  S.  Geological  Survey's  map  of  the  Mount  Goddard 
Quadrangle. 

Not  far  west  is  the  crest  of  the  Sierra  Nevada,  the 
range  here  reaching  altitudes  of  over  13,000  ft.  On  the 
watershed  of  Bishop  Creek,  above  the  mine,  are  a 
number  of  picturesque  lakes,  and  these,  with  Bishop 
Creek  and  the  snow  banks  of  the  Sierra,  furnish  a  never- 
failing  supply  of  water,  which  is  utilized  by  the 
Southern    Sierras    Power    Co.    for    the    generation    of 


Fir/,  l     M",  ■•■   Wilshire  gold  mine, 

alif. 

electric  power.  Ry  virtue  ol  water  rights  transferred 
to  the  power  company  by  the  mining  company,  the 
latter  is  furnished  with  300  hp.  per  month  free  during 
the  life  of  the  Wilshire  mine. 

The   mine    ifl    operated    through    a    vertical    ' 
partmrnt  shaft  about  :;oi)  ft.  deep  with  levi  I    al   186  and 
285  ft.  Mow  the  collar.    The  ore  ■    flotfl 

Hon   i  &    K.  machine!  being  need,  and  the 

concentrates  at  present  are  shipped  to  Midv.de,  I  iah,  to 
the  United  States  Smelting,  Refining  ft  Mining  Co.    These 
ibove  $170  per  ton  in  gross  value, 
chiefly  gold,  with   a  little  silver  and   traces 
rpper,     Zinc  and  arsenic  an    present,   as   shown   by 
ite  in  'he  oi ■ 


In  the  last  run  from  June  28,  1921.  to  February.  1922. 
the  results  were  as  follows: 

Tons  wet  ore  milled 12.357 

Gold  produced,  oz 4,621 

Silver  produced,  oz '  721 

Gross  value  of  the  concentrates $96.2:17 

Gross  value  of  the  heads $108,594 

Gross  value  of  the  heads,  wet,  per  ton.  .  .  .  $8.78 

Ratio  of  gold  to  silver 1  to  0.156 

In  this  estimate  gold  is  valued  at  $20.67  per  oz.  and 
silver  at  $1.  There  is  generally  about  1  per  cent  of 
copper  in  the  concentrates,  for  which  an  allowance  is 
made.  The  loss  in  the  tailing  averages  about  $1  per 
ton  of  ore. 

Ore  Occurs  in  Qiartzitk  Reef 

A  geological  map  of  the  district  was  made  by  Adolph 
Knopf,  of  the  TJ.  S.  Geological  Survey,  and  published  in 
his  Professional  Paper  110,  treating  of  the  Inyo  Range 
and  the  eastern  slope  of  the  Sierra  Nevada  in  Inyo 
County.  On  this  map  is  shown  a  narrow  reef  (Fig.  2) 
of  sedimentary  rock  imbedded  in  granitic  rocks  and 
cutting  across  the  Middle  Fork  of  Bishop  Creek,  extend- 
ing thence  northwesterly  across  the  east  flanks  of  Mount 
Emerson.  This  reef  is  600  ft.  more  or  less  in  width, 
and,  in  the  vicinity  of  the  Wilshire  mine,  is  made  up 
entirely  of  quartzite,  dipping  at  steep  angles  of  60  dee. 
or  more  to  the  north,  as  seen  in  the  mine  workings. 
Nearly  everywhere  the*  reef  contains  some  sulphide- 
Knopf  describes  the  quartzite  as  a  "coarse  vitreous 
variety  that  contains  a  small  amount  of  accessory  garnet 
and  finely  disseminated  pyrrhotite.  Under  the  micro- 
ihev  (the  quartzites)  show  in  addition  small  quan- 
tities of  pyroxene  and  titanite.  They  have  obviously 
been  highly  affected  by  thermal  metamorphism.  .  . 
The  granitic  rock  west  (and  south)  of  the  mine  is 
quartz-monzonite  comparatively  rich  in  hornblende  and 
biotite  (a  facies  of  granodiorite) ." 

In  another  publication'  Knopf  refers  to  the  Wilshire 
leef  as  a   "root-pt  ndant"  and  says: 

"The  largest  roof -pendant  in  this  pari  of  the  Sierra  is 
that  between  the  Middle  and  South  forks  of  Bishop  Creek. 
.  .  .  It  is  not  only  the  largest,  but  appears  also  to 
project  most  deeply  into  the  granite,  extending  downward 
at  least  2,500  ft.  North  of  Middle  Fork  it  is  abruptly 
constrieted,  becoming  only  :i  few  hundred  feet  wide,  but. 
despite  its  narrowness,  it  persists  northwestward  for  se\ 
eral  thousand  feet  Thi  Bi  hop  (reek  (Wilshire)  gold 
mine  is    in   the   constricted    portion  and    the   or. 

body  consists  of  a  narrow  band  of  quartzite  carrying  dis- 
seminated sulphides,  principally  pyrrhotite,  but  also  ai-seno- 
pyrite,  sphalerite,  chalcopyrite,  pyrite,  and  molybdenite." 

in  posit  \  r.i  i>  Vein 

Since  the  date  of  Knopf's  visit  (  1916?)  much  develop 
ment  work  has  been  done,  and  the  ore  streak  has  been 
drifted  on  for  a  total  distance  of  about  660  ft.,  with 
Stoping  ground  for  about  860  tt.  of  this  distance.  The 
avenge  width  of  the  stones  is  about  13  ft.,  and  the  lode 
i,  (40  L,  I'.S'i  s  .  | 
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or  bed  vein  [bedded  vein]  shows  commercial  values  at 
many  points  but  not  continuously.  To  the  west  of  the 
Big  stope,  on  the  second  level,  a  strong  fault  was  en- 
countered, which  cut  off  the  ore.  However,  by  drifting 
through  the  fault  and  crosscutting  in  a  northerly 
direction,  the  vein  was  again  encountered  in  what  is 
known  as  the  Peary  workings.  The  fault  has  a  strike 
of  about  N.  60  deg.  E.  and  a  dip  to  the  southeast  of 
about  55  deg.  The  west  segment  of  the  vein  is  thrown 
to  the  north  about  115  ft.  as  measured  normal  to  the 
strike  of  the  vein  (about  N.  62  deg.  W.).  Later,  a 
crosscut  was  driven  on  the  first  level,  100  ft.  higher,  and 
the  Peary  vein  encountered  and  drifted  on  for  more 
than  100  ft.,  mostly  in  ore  of  a  commercial  grade.  The 
crosscut  passed  through  the  same  strong  fault  before 
reaching  the  vein,  as  on  the  second  level. 

That  the  Wilshire  reef  or  roof-pendant  has  a  con- 
siderable vertical  extent  has  already  been  indicated  by 
Knopf.  This  suggests  that  the  oreshoots  may  likewise 
have  a  considerable  vertical  extent.  The  development 
work  done  during  the  last  year  confirms  this,  for  thp 
drilling  done  nearest  the  surface  in  the  Sanford  tunnel, 
and  that  below  the  second  level  in  the  Peary  ground, 
found  commercial  ore.  This  is  illustrated  in  Fig.  3. 
which  is  a  vertical  projection  showing  the  work  just 
described.  This  projection  shows  that  ore  extends  80 
ft.  below  the  second  level,  and,  as  the  Peary  ore  of  thp 
first  level  may  reasonably  be  supposed  to  extend  up  to 
the  good  ore  developed  by  drilling  from  the  Sanford 
tunnel,  there  is  indicated  a  probable  vertical  range  of 
commercial  ore  of  420  ft.  in  this  shoot. 

Going  farther  west  from  the  Sanford  tunnel,  the 
ground  rises  rapidly,  the  quartzite  being  well  exposed 
about  North  Lake,  at  least  300  ft.  vertically  above  the 
Sanford  tunnel,  so  that  if  ore  is  found  further  west,  it 
may  have  a  vertical  range  exceeding  1,000  ft.  The  Wil- 
shire reef  is  intersected  in  places  by  granitic  dikes,  and 
these  contain  some  pyrite,  suggesting  that  they  were 
intruded  before  the  period  of  mineralization.  In  addi- 
tion, on  the  first  level  west  there  are  narrow,  dark, 
basaltic-looking  dikes  that  do  not  appear  to  be  mineral- 
ized and  hence  were  probably  intruded  after  the  period 
of  mineralization.  Knopf  has  identified  this  dark  dike 
rock  as  lamprophyre. 

The  most  remarkable  feature  of  the  Wilshire  vein 
is  the  fact  that  the  commercial  ore  is  almost  wholly 
confined  to   a   definite   continuous   layer,   which  to   the 
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Fig.  2 — Diagrammatic  cross  section  of  Wilshire 
quartzite  reef 


Fig.  3 — Vertical  projection  of  Wilshire  bed  vein 

unaided  eye  does  not  differ  in  appearance  from  the  wall 
rocks.  The  wall  rocks,  moreover,  are  not  separated 
from  the  valuable  bed  vein  by  fractures  or  selvages. 
To  determine  whether  or  not  the  drift  is  in  ore,  assays 
are  required.  Thus,  in  sampling  the  Peary  orebody  on 
the  second  level  in  10-ft.  sections  along  the  crosscut  at 
station  210,  the  sample  being  taken  normal  to  the 
strike  of  the  ore  and  the  bedding  of  the  quartzite,  the 
following  results  were  obtained:  $3.60;  $3.80;  $9.50; 
$12;  $2.80.  As  ore  of  a  value  below  $8  per  ton  is 
not  at  present  of  commercial  value  at  the  Wilshire 
mine,  these  samples  indicate  at  this  point  a  vein  20  ft. 
wide,  of  the  value  of  the  two  higher  samples,  or  $10.75 
per  ton.  If,  on  the  other  hand,  it  later  proves  practicable 
to  treat  on  a  large  scale  lower-grade  ore,  this  section 
might  be  interpreted  as  indicating  50  ft.  of  $6.34  ore. 
At  other  points  an  even  greater  thickness  of  low-grade 
material  is  proved  by  the  sampling.  The  bedding  of  the 
quartzite  is  indicated  by  narrow  bands  of  slightly  differ- 
ent brownish  colors,  and  this  banding  is  a  guide  in 
following  the  trend  of  the  bed  vein.  Where  the  rock  is 
more  crushed  or  broken  by  little  slips,  the  bed  vein  is 
difficult  to  follow.  Diamond  drilling  is  in  progress,  with 
a  reasonable  chance  of  proving  a  large  tonnage  of  ore. 

The  Wilshire  lode  is  called  a  bed  vein  because  it  is  a 
definite  sedimentary  layer,  impregnated  with  valuable 
metals  and  sulphides,  and  not  a  filled  fissure  in  the 
quartzite.  Why  the  solutions  should  have  deposited  their 
valuable  contents  in  this  particular  layer  is  not  clear, 
for  the  quartzite  layers  forming  the  walls  of  the  vein 
seem  equally  suitable  for  ore  deposition.  A  microscopic 
study  of  the  deposit  will  undoubtedly  throw  some  light 
on  the  subject. 

Veins  of  this  sort,  at  least  those  of  commercial  value, 
are  not  common.  What  appears  to  be  an  exact  counter- 
part of  the  Wilshire  bed  vein,  except  as  to  minerakcon- 
tents,  is  the  Snowstorm  bed  vein  in  Idaho  as  described 
by  Ransome  and  Calkins.2  The  unoxidized  ore  of  the 
Snowstorm  contains  copper  sulphides  with  silver  and  a 
little  gold. 

The  Snowstorm  deposit  is  described  as  follows: 

"The  Snowstorm  lode  is  in  a  zone  of  impregnation  which 
embraces  one  or  more  beds  of  the  Revett  quartzite  and  con- 
forms to  the  bedding  of  the  rocks  in  which  it  lies.  .  .  . 
There  is  apparently  no  lithological  difference  between  the 
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quartzite  that  carries  the  ore  and  that  which  forms  the 
country  rock.  Neither  is  there  any  pronounced  or  per- 
sistent Assuring  along  the  lode,  such  as  might  be  supposed 
to  have  determined  ore  deposition  in  its  vicinity.  The  ore 
occurs  impregnating  the  apparently  unfissured  quartzite, 
and  along  joints  and  small  irregular  fractures.  Micro- 
scopic study  shows,  however,  that  the  quartzite  has  been 
crushed  and  that  it  is  traversed  by  a  network  of  micro- 
scopic fractures.  These  capillary  openings,  invisib'e  to 
the  unaided  eye,  gave  access  to  the  ore-bearing  solutions. 
The  deposit  as  a  rule  has  no  definite  walls,  although  the 
ore  is  locally  limited  by  bedding  planes  in  the  quartzite." 

The  precious-metal  deposits  of  California  lie  chiefly 
in  sedimentary  and  volcanic  rocks  of  Jurassic  or  greater 
age  or  in  the  great  granodiorite  batholith  that  under- 
lies and  intrudes  these  older  deposits.  This  belt  extends 
along  the  western  slope  of  the  Sierra  Nevada  and 
farther  northwestward  through  Shasta,  Siskiyou  and 
Del  Norte  counties  to  the  Pacific  Ocean.  The  sediments 
and  old  volcanics  of  this  series  are  greatly  compressed, 
and  the  bedding  and  schistosity  planes  strike  with  the 
belt,  and  these  structural  features  determine  the  trend 
of  the  ore  deposits. 

Deposits  Occur  in  the  Tertiary  Sequences 

The  eastern  slope  of  the  Sierra  Nevada  is  character- 
ized by  a  great  northwest-southeast  series  of  faults 
along  which  movements  have  taken  place  in  recent  times. 
The  beginning  of  the  faulting  dates  back  at  least 
to  late  Tertiary  or  early  Quaternary  time,  and  is  there- 
fore recent  in  a  geological  sense.  Ore  deposits  form 
along  great  shear  planes  or  lines  of  fracture,  but  along 
many  great  structural  faults  no  ore  deposits  of  impor- 
tance are  known  except  when  there  has  been  subsequent 
igneous  activity.  Along  the  east  slope  of  the  Sierra  in 
Alpine,  Mono,  and  Inyo  counties  there  is  no  such  definite 
belt  as  on  the  west  slone.  but,  rather,  an  interrupted 
series,  and  a  number  of  these  deposits  have  been  pro- 
ductive. Of  these,  several  are  in  pre-Tertiary  rocks,  as 
in  the  Masonic,  Mammoth,  Blind  Springs,  Bishop  Creek, 
and  Kearsarge  districts.  It  is  conceivable  that  this 
series  is  of  the  same  age  as  those  of  the  main  gold 
belt — namely,  pre-Tertiary.  Others,  like  the  deposits  of 
Alpine  County  and  of  Bodie,  are  in  Tertiary  volcanic 
rocks,  and  hence  Tertiary  or  post-Tertiary  in  age. 

Traveling  along  the  east  base  of  the  Sierras  in  Inyo 
County,  one  observes  at  many  places  evidence  of  volcanic 
action  in  Quaternary  time:  massive  lava  flows  showing 
the  irregular  and  contorted  forms  of  recently  congealed 
lava;  volcanic  ash  beds  and  well  preserved  craters. 
These  volcanic  materials  came  up  along  the  fractures  of 
the  great  fault  zone.  Since,  in  most  cases,  mineral 
deposits  follow  rather  than  accompany  igneous  intru- 
it  ifl  likely  that  there  are  ore  deposits  now  forming 
along  this  fault  zone,  and  it  i-  conceivable  that  some  of 
them  may  be  exploited  and  developed  in  the  far  distant 
future. 

Bauxite  Mining  in  British  Guiana 

There  are  many  indications  of  a  resumption  of  ac- 
tivity on  the  part  of  the  Deniarara  Bauxite  Co.  about 
the  first  of  the  coming  year,  according  to  information 
from  the  consul  at  Georgetown,  British  Guiana,  and 
published  ■    Report*.     The   mines  and   plant 

have    been    closed    down    since    early    in    1921.      Under 
normal   conditions,   about   a   thousand    persons   are  em- 


Gunite  in  Metal  Mines 

The  U.  S.  Bureau  of  Mines  has  issued  a  rather  com- 
plete report  on  the  use  of  gunite  in  metal  mines,  with 
tables  of  costs  and  a  bibliography  (Reports  of  Investi- 
gations, Serial  No.  2,397;  thirty  pages;  obtainable  on 
request  from  the  U.  S.  Bureau  of  Mines,  Washington. 
D.  C).  "Gunite"  is  a  trade  name  for  a  mixture  of 
Portland  cement  and  sand  applied  under  pressure  to 
surfaces  with  a  mechanical  device  called  a  "cement  gun." 

The  most  important  points  which  were  learned  from 
the  experiments  are  summarized  as  follows: 

1.  The  transformer  house  built  at  the  Empire  mine  would 
have  been  better  and  cheaper  had  15  lb.  building  paper, 
attached  to  studding  16  in.  apart,  been  substituted  for  1-in. 
plank,  as  the  planks  warped  and  shrunk,  cracking  the 
gunite. 

2.  Metal  lath  has  only  one  advantage :  it  is  more  easily 
fitted  into  tight  places.  One-inch  poultry  netting  for  re- 
enforcing  is  cheaper,  and  though  it  costs  more  to  attach 
to  the  timbers,  the  finished  gunite  is  of  far  better  quality. 

3.  When  there  is  doubt,  re-enforcement  should  be  used, 
even  on  certain  rock  walls  and  concrete  dam  faces;  the 
resulting  gunite  is  more  elastic  and  less  subject  to  cracking. 

4.  Small  wire  nails  should  be  used  in  attaching  the  poul- 
try netting  to  timbers,  bending  the  heads  over,  as  they  may 
be  used  more  quickly  and  satisfactorily  than  staples.  The 
distance  between  nails  should  never  exceed  12  in.  The  re- 
enforcing  wire  netting  should  be  rather  loose.  Care  should 
be  taken  to  insure  looseness  of  wire  on  corners  of  square 
timbers,  as  tight  wire  results  in  cracking  of  the  gunite. 

5.  Always  wet  timbers  before  guniting. 

6.  Always  apply  more  than  one  coat.  Allow  each  coat 
to  set  thoroughly  before  the  next  is  applied.  Generally 
speaking,  the  thinner  the  application  and  the  greater  the 
number  of  coats,  the  better  will  be  the  quality  of  the 
finished  gunite. 

7.  One  part  of  cement  to  three  of  sand  (3  to  1  mixture) 
will  answer  for  practically  every  mine  job. 

8.  A  mechanical  mixer  for  big  jobs  reduces  the  cost. 

9.  The  sand  and  cement  should  be  mixed  thoroughly 
before  it  is  put  into  the  gun. 

10.  In  using  stamp-mill  sands,  at  least  10  per  cent  coarse 
gravel   (not  over  i  in.)   should  be  added. 

11.  Do  not  use  a  bone-dry  mixture  nor  a  mixture  with 
more  than  10  per  cent  moisture. 

1L'.    Rock  faces  must  be  clean. 

13.  If  swelling  is  to  be  prevented,  fresh  rock  unattacked 
by  air  and  moisture  is  essential. 

14.  To  prevent  swelling  ground,  all  exposures  should  be 
gunited. 

la  1)..  not  use  gunite  in  the  expectation  of  holding 
crushing  ground. 

16.  In  sealing  off  tire  areas  with  gunite  in  moving  or 
squeezing  ground,  the  Anaconda  mines  evolved  the  ust  of 
a  burlap  curtain  set  out  from  the  wall,  thus  giving  a  cer- 
tain amount  of  flexibility;  it  was  found  that  if  the  thin 
gunite  was  applied  to  squeezing  limbers  it  was  not  effect  ivc. 
Skin-tO-skin  timbers  make  I  he  most  effective  bulkhead  in 
squeezing  or  moving  ground,  with  possibly  the  ends  of 
the  timbers  gunited. 

17.  The  more  intelligent  and  conscientious  the  man  who 
operates  the  nozzle,  the  better  will  be  the  gunite. 

18.  The  comprei  ed  air  should  be  dry;  if  wet,  add  a 
water  trap  or  bleeder. 

19.  Hose  joints  should  lie   tight    to  prevent   clogging. 

20.  It  can  be  readily  understood  that  the  use  of  forms 
i.«  eliminated  to  a  large  extent. 
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Prohibition  and  the  Mining  Industry 

Prominent  Mine  Operators  Summarize 

Effects— The  Two  Sides  to 

the  Problem 


1"~MIE  EDITOR  recently  received  a  letter  from 
Australia  asking  what  the  effects  of  prohibition 
had  been  on  the  mining  industries  in  the  United 
States.  In  order  to  get  opinion  and  testimony  from 
leading  mining  men  in  various  parts  of  the  country, 
the  question  was  put  before  them.  The  following  letters 
are  among  those  received  in  reply : 

Arthur  Thacher,  Consulting  Mining  Engineer, 
St.  Louis,  Mo. 

As  to  the  effect  prohibition  has  had  on  the  mining 
industry,  I  think  this  is  a  very  difficult  question  to 
answer,  as  we  are  all  naturally  biased  by  our  personal 
opinion  of  prohibition.  In  looking  up  the  effects  we 
naturally  look  for  the  ones  that  support  our  views 
and  rather  stress  these.  Personally,  I  am  opposed  to 
prohibition,  as  I  do  not  believe  in  trying  to  legislate 
morals  upon  a  community.  If  prohibition  is  right, 
and  a  good  thing,  it  will  naturally  grow  without  legis- 
lative action. 

Certainly  we  are  all  opposed  to  intemperance,  and 
a  careful  study  of  the  past  will  show  that  this  has  been 
constantly  diminishing,  not  only  among  the  educated 
classes  but  also  among  the  workmen.  Those  of  us  who 
can  look  back  for  many  years  can  remember  the  dis- 
organization on  pay  day,  due  to  drunkenness,  but  my 
own  experience  has  been  that  this  has  been  constantly 
diminishing  and  the  drunkard  has  less  and  less  chance 
of  surviving. 

My  own  experience  since  prohibition  was  attempted 
has  probably  been  too  limited  to  draw  any  conclusions. 
I  say  attempted,  as  I  do  not  find  that  we  have  had 
prohibition,  for  liquor  has  been  plentiful,  although  of 
a  poorer  quality  and  at  much  higher  prices.  Extreme 
cases  of  drunkenness  have  been  frequent,  for  there  was 
a  tendency  promptly  to  consume  any  liquor  that  could 
be  obtained. 

The  advocates  of  prohibition  claim  a  saving  to  the 
workman  and  have  pointed  to  the  increased  savings 
bank  accounts.  How  much  of  this  should  be  credited  to 
higher  wages  it  is  difficult  to  say.  There  are  plenty 
of  cases  where  the  workman  has  spent  more  for  liquor 
than  prior  to  prohibition,  due  to  increased  cost  for 
what  he  was  able  to  obtain.  In  most  localities  there 
seems  to  be  little  trouble  in  obtaining  all  the  liquor 
one  desires  if  one  is  willing  to  pay  the  price  and  take 
what  one  can  get. 


George  E.  Collins,  Consulting  Mining  Engineer, 
Denver,  Colo. 

As  to  the  effect  on  the  mining  industry  of  the  passage 
of  the  prohibition  amendment,  I  might  first  remind  you 
that,  after  a  probationary  period  of  one  year,  during 
which  the  public  sale  of  alcoholic  beverages  was  pro- 
hibited, but  individuals  were  permitted  to  import  limited 
quantities  by  obtaining  a  special  license  for  each  im- 
portation, "bone-dry"  prohibition  went  into  effect  in 
Colorado  on  Jan.   1,  1916,  long  before  the  passage  of 


the  Eighteenth  Amendment.  We  have  therefore  had  a 
better  opportunity  to  judge  of  the  lasting  effect  of  pro- 
hibition than  most  mining  states. 

Since  receiving  your  letter  I  have  discussed  this  sub- 
ject with  several  mine  foremen  and  leasers  who  them- 
selves employ  miners.  Most  of  them  consider  that  the 
loss  of  working  time,  on  account  of  or  following  on 
intoxication,  is  as  great  as  in  prohibition  days.  I  am 
convinced  that  in  most  mining  camps  moonshine  liquor 
is  freely  sold,  although  I  cannot  state  this  on  personal 
knowledge.  Austrians  and  Italians  import  grapes  by 
the  carload,  and  manufacture  their  own  wine  openly. 
Many  of  these  men  tell  me  that  the  number  of  miners 
who  drink  to  excess  is  as  great  as  ever.  My  personal 
observation  does  not  agree  with  this.  My  own  opinion 
is  that  there  is  much  less  drinking  than  in  pre-prohibi- 
tion  days,  but  prohibition  has  led  to  increased  disrespect 
for  law.  The  overwhelming  majority  of  miners  scoff 
at  and  disapprove  of  prohibition. 

In  many  of  the  mining  districts  in  Colorado  there 
are  stills  everywhere.  I  believe  that  in  many  places  the 
officers  of  the  law  are  aware  of  the  fact,  and  do  not 
mind,  excepting  that  they  think  the  bootleggers  should 
be  brought  up  and  fined  at  intervals,  so  as  to  contribute 
to  the  county  or  town  revenues.  The  business  of  mak- 
ing and  selling  illicit  liquor  is  immensely  profitable,  and 
is  a  constant  source  of  corruption  among  the  officers 
who  should  enforce  the  law.  Bootlegging  in  its  various 
forms  is  increasing  rather  than  decreasing. 

One  feature  which  appears  to  me  serious,  and  which 
I  have  not  heard  mentioned  in  the  discussions  on  this 
subject,  is  that  large  numbers  of  people  have  learned  to 
manufacture  whisky,  and  find  it  so  cheap  and  so  readily 
made  that  they  will  probably  continue  making  it,  even 
if  prohibition  is  ultimately  abolished  in  favor  of  some 
more  effective  form  of  regulation.  In  other  words,  pro- 
hibition, while  not  successful  in  doing  what  it  aims  to 
do,  has  succeeded  in  creating  a  condition  the  evils  of 
which  are  nearly  as  great  as  those  of  wide-open  liquor 
selling,  and  which  may  be  permanent. 

From  the  standpoint  of  one  who  wishes  to  see  the 
evils  of  alcoholic  excess  lessened,  I  therefore  regard 
the  Eighteenth  Amendment  with  no  very  friendly 
feelings. 


Charles  A.  Chase,  Consulting  Mining  Engineer, 
Denver,  Colo. 

You  ask  of  the  effect  of  prohibition,  but  I  presume 
that  you  have  in  mind  the  benefits  or  penalties  to  the 
industry  from  the  Volstead  Law,  which  is  a  fact; 
whereas  prohibition  is  not  a  fact,  by  reason  of  the  lax 
enforcement  of  the  law. 

Some  of  us  in  the  West  have  had  opportunities  to 
observe  prohibition  as  a  fact  prior  to  the  Volstead  Law. 
I  saw  it  in  Colorado,  South  Dakota,  and  New  Mexico, 
and  found  the  results  beneficent.  At  Telluride  the 
benefits  were  striking,  as  a  single  example  will  illus- 
trate:    Prior  to  prohibition  any  accident  involving  a 
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day's  suspension  meant  disorganization  for  additional 
days  before  all  men  recuperated  from  the  spree  incident 
to  suspension.  Under  prohibition  we  escaped  the  severe 
penalty. 

Unfortunately  for  my  value  as  a  witness  in  your 
study,  my  work  at  Telluride  has  ceased,  and  I  am 
deprived  of  opportunity  to  carry  my  observations  of  one 
enterprise  into  a  third  stage,  prohibition  only  in  name. 
However,  I  have  opportunity  to  see  the  situation  gen- 
erally in  Colorado  and  know  that  conditions  are  much 
less  satisfactory  for  the  industry  than  in  the  days  of 
state  prohibition.  You  will  not  understand  from  this 
that  I. believe  local  prohibition  was  better  in  itself;  I 
refer  to  it  only  as  a  period  when  the  prohibitory  law 
was  new  and  popular;  when  the  bootlegger  had  not  built 
up  an  organization  and  when  prohibition  was  a  fact. 

The  present  condition  of  lax  enforcement  in  the 
state  at  large  pretty  surely  is  of  better  public  well- 
being  than  the  days  of  the  open  saloon.  As  to  the 
mining  districts  themselves,  a  smaller  number  of  men 
are  drinking  worse  liquor  purveyed  by  a  peculiarly 
disreputable  class.  The  net  present  result  in  the  mining 
districts  is  probably  neither  important  gain  or  loss,  but 
the  bootleg  business  as  a  whole  is  vile  enough  to  have 
in  it  the  seeds  of  self-destruction. 

In  the  light  of  my  observations,  prohibition,  enforced, 
is  beneficent,  and  a  good  mine  crew  can  be  brought 
to  respect  it.  Where  the  mining  industry  is  a  dom- 
inant element  in  the  community  the  management  is  in 
position  to  influence  largely  the  degree  of  enforcement. 
Where  the  law  is  inoperative,  one  may  expect  to  find 
management  indifferent,  or  even  hostile,  and  infected 
with  the  strange  belief  that  the  way  to  hold  men  on  a 
mine  is  to  permit  them  to  be  debauched  and  robbed, 
and  left  powerless  to  escape. 

Aside  from  answering  your  question,  may  I  offer  the 
comment  that  the  greatest  importance  of  the  Volstead 
Law,  by  reason  of  the  universality  of  its  incidence  and 
the  corresponding  mirroring  of  the  total  morality  and 
degree  of  respect  for  law,  is  in  showing  the  quality  of 
our  citizenship.  Whether  the  Volstead  Law  be  wise  is 
unimportant  as  compared  with  the  question  of  the  power 
of  a  minority  to  set  aside  law  in  other  than  regular 
ways.  This  is  of  special  importance  in  the  light  of  the 
preponderant  foreign  elements  in  many  mining  districts. 


W.  H.  Blackburn,  General  Superintendent,  Tonopah 
Mining  Co.  of  Nevada,  Tonopah,  Nev. 

At  the  time  the  prohibition  amendment  went  into 
effect  I  really  believe  both  operator  and  miner  were 
glad  of  it.  The  miner  thought  he  had  gotten  rid  of 
a  parasite  'hat  he  did  not  like  yel  could  not  keep  from 
supporting,  due  to  lack  of  moral  courage.  The  oper- 
ator thought  that  he  would  not  have  to  worry  about 
the  :  ■  rable  number  of  his  best  men  each 

pay  day  and  that  all  of  his  men  would  be  in  better  condi- 
tion  both  mentally  and  physically. 

Neither  were  disappointed  for  the  flrsi  few  months. 
Tli'  I  Hquor  had  a  beneficial  effi 

With    the    Coining    Of    the    moonshiner    and    the    boot- 
legger it  can  be  said  that  prohibition  has  the  opposite 
effect     thai  Is,  t    prohibition  is  enforced  at  the  present 
*     time     There  is  nearly  at  much  drunkenness  now  as  be- 
fore prohibition!  and  the  miner  pays  three  tunes  a< 

much  for  an  inferior  grade  of  liquor,  with  its  Ini 

ill  efl 

A  great   many  other  phases  of  the  question  could  be 


discussed,  but  as  prohibition  stands  today  I  believe  that 
no  appreciable  helpful  change  has  taken  place  in  the 
mining  industry. 

It  may  be  a  little  early  to  judge  results.  Our  past 
experience  with  absolute  dryness  may  enable  us  to  so 
modify  the  Volstead  Act  that  we  can  say  that  the  final 
outcome  of  prohibition  resulted  in  good  to  all. 


James  MacNaughton,  Vice-President  and  General  Man- 
ager, Calumet  &  Hecla  Mining  Co., 
Calumet,  Mich. 

As  you  doubtless  know,  Michigan  became  dry  about  a 
year  or  a  year  and  a  half  before  the  country  generally 
became  dry,  and  during  that  time  we  lost  a  great  many 
workmen  because,  as  they  stated,  they  wanted  to  work 
where  they  could  get  beer. 

I  have  heard  it  reported  many  times  that  since  gen- 
eral prohibition  went  into  effect  workmen  from  this 
district,  as  well  as  from  other  districts,  left  for  their 
former  homes  in  Europe.  This,  however,  is  only 
hearsay. 

After  closing  the  copper  mines  April  1,  1921,  a  great 
many  of  our  best  men  left  this  district,  and  since 
work  has  been  resumed  they  have  not  returned.  We 
have  always  relied  on  the  raw  immigrant  to  do  the  hard 
underground  labor.  After  he  had  done  that  class  of 
work  for  three  or  four  or  five  years,  and  had  become 
accustomed  to  the  methods  and  manners  of  the  country, 
he  aspired  to  something  better.  He  became  a  timber- 
man  or  a  miner.  Later  on  he  looked  for  a  surface  job, 
and  if  he  failed  to  get  it  he  probably  went  into  business 
or  went  farming. 

The  great  majority  of  men  do  not  spend  more  than 
twelve  or  fifteen  years  underground.  Since  the  begin- 
ning of  the  war,  however,  there  have  been  very  few 
immigrants;  indeed,  not  nearly  enough  to  do  the  hard 
labor  formerly  done  by  them,  with  the  result  that  it  is 
that  class  of  labor  of  which  we  are  very  short. 

I  do  not  attribute  this  shortage  to  prohibition,  and 
yet  I  think  if  it  were  not  for  other  restrictive  measures 
prohibition  would  be  somewhat  of  a  deterrent. 

The  foreign  workmen,  especially  the  Austrians, 
Croatians,  Hungarians,  and  Italians,  have  been  used  to 
beer  and  wine  all  their  lives,  and  I  think,  generally 
speaking,  do  not  care  to  live  in  a  country  where  they 
cannot  get  them. 

On  the  other  hand,  1  think  that  since  prohibition 
became  effective  we  have  fewer  accidents  and  have  not 
nearly  so  much  lost  time  as  formerly,  nor  is  the  turn- 
over of  men  quite  bo  great. 


John    C.    Greenway,    General    Manager,    Calumet    8s 
Arizona  Mining  Co.,  Warren,  Ariz. 

I  carefully  noted  the  effect  of  prohibition  on  our 
local  mining  Industry.  As  a  whole  the  effect  has  been 
good.  Accidents  in  the  mines  dropped  off  60  per  Cent 
almost  Immediately.  Men  had  been  accustomed  to  going 
into  'be  saloons  before  going  on  shift  anil  were  care- 
less in  barring  down  ground  in  their  working  places  as 
a  result  of  these  drinks;  hence,  the  accidents.  Hank 
deposits  of  "in"  men  increased  m  number  and  in  amount. 
In  times  of  labor  disturbances  the  removal  of  liquor  has 
Undoubtedly    removed    the   menace. 

These,  in  brief,  are  the  effects  of  prohibition  on  the 
mining  industry   in   Bisl 
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William  Kelly,  General  Manager,  Penn  Iron  Mining 
Co.,  Vulcan,  Mich. 

The  question  of  the  effect  of  prohibition  on  the  min- 
ing industry  is  very  difficult  to  answer  because  there 
are  so  many  conflicting  conditions  which  bear  upon  it. 

The  mining  community  in  the  Lake  Superior  iron- 
ore  district,  in  which  I  have  lived  for  the  last  thirty 
years,  is  a  thoroughly  settled  one.  More  than  half  the 
married  men  own  their  own  homes.  For  the  last  ten 
years  there  have  been  hardly  any  men  employed  who 
do  not  live  in  the  neighborhood  or  who  have  not  for- 
merly worked  here.  There  have  been  no  company 
boarding  houses  for  thirty-five  years.  During  the  war 
the  term  "labor  turnover"  had  no  meaning  here. 

The  principal  nationalities  represented  are  from  the 
Austrian  Tyrol  and  northern  Italy,  Flemish  Bel- 
gians, Galician  Poles,  Cornish,  French  Canadians, 
Swedish,  and  Norwegians.  Then,  too,  there  are  a 
number  of  American  born  and  educated  sons  of  foreign 
parentage.  The  farming  country  around  is  being  taken 
up  by  the  same  people.  The  professional  men  are 
largely  from  older  American  stock.  A  large  proportion 
of  the  Cornish  and  Scandinavians  are  total  abstain- 
ers, but  most  of  those  from  Central  Europe  have  been 
wine  and  beer  drinkers. 

Real  beer  has  been  shut  off  and  the  substitutes  do 
not  satisfy.  Wine  is  being  made  at  home  by  a  great 
many,  as  it  always  has  been.  The  traffic  in  raw 
whisky  is  considerable.  This  is  shown  by  the  records  of 
the  courts  and  by  drunken  men  seen  on  the  streets  and 
driving  on  the  roads.  The  small  proportion  who  be- 
lieve the  law  should  be  observed  on  principle,  and  the 
moderate  drinkers  generally,  are  undoubtedly  being 
restrained  from  the  use  of  intoxicants.  Those  who  lack 
control  of  themselves  are  still  able  to  appease  their 
appetites.  Between  these  extremes  there  are  doubtless 
many  who  refrain  because  of  the  absence  of  saloons  and 
the  character  of  the  alcoholic  beverages  which  can  be 
procured. 

For  many  years  before  prohibition  became  effective 
there  was  a  gradual  but  very  great  improvement  in  the 
temperance  conditions.  Formerly,  there  were  a  good 
many  who  did  not  report  for  work  after  Sundays  and 
holidays.  More  "Saints'  Days"  were  observed,  and  the 
fraternal  societies  of  the  different  nationals  had  picnics. 
But  these  conditions  had  already  largely  passed  before 
Michigan  went  "dry."  The  advantages  of  sobriety  and 
the  penalties  for  drunkenness  were  exerting  a  steady 
influence. 

When  a  man  is  away  from  work  there  is  no  record 
to  show  the  cause  of  the  absence.  If  he  has  been  on  a 
spree  he  says  he  has  been  sick.  The  time  sheets  do  not 
show  any  improvement  in  the  regularity  of  men  work- 
ing which  can  with  certainty  be  attributed  to  prohibi- 
tion, and  yet  it  is  quite  reasonable  to  think  there  are 
individual  cases  where  it  has  helped  to  keep  men  fit. 
Occasionally,  a  man  attempts  to  go  to  work  in  an  unfit 
condition,  though  very  infrequently.  The  efficiency  of 
work  and  the  incentive  for  men  to  put  forth  their  best 
efforts  or  the  reverse  is  governed  principally  by  the 
general  commercial  conditions,  and  the  influence  of  pro- 
hibition cannot  be  estimated. 

Individual  cases  are  noted  where  men  have  been  able 
to  improve  their  financial  condition,  and  yet  store- 
keepers have  just  as  much  trouble  as  ever  in  keeping 
the  accounts  of  their  customers  within  proper  limits. 
A  restrictive  law  does  not  change  human  nature,  and 
people  who  have  no  sense  of  thrift  still  spend  their 


money  extravagantly  or  recklessly,  though  possibly  less 
harmfully,  under  the  new  conditions.  It  is  hardly  pos- 
sible that  as  much  money  is  squandered  now  in  drink 
as  there  was  in  the  time  of  the  open  saloons. 

The  methods  of  enforcing  the  law  do  not  prevent  the 
young  people  from  getting  alcoholic  liquor.  There  is 
a  widespread  feeling  that  there  is  no  moral  obliquity 
in  violating  the  prohibition  laws  and  that  the  restric- 
tions incorporated  in  the  constitution  are  without  bind- 
ing effect. 

The  enforcement  of  prohibition  is  having  some  favor- 
able results,  but  not  what  its  advocates  expected.  It 
is  still  an  open  question  whether  it  is  the  best  method 
to  advance  the  cause  of  temperance. 


Arthur   Notman,    Superintendent    Mine  Department, 

Copper  Queen  Branch,  Phelps  Dodge 

Corporation,  Bisbee,  Ariz. 

In  replying  to  your  question  as  to  the  effect  of  pro- 
hibition on  the  mining  industry,  I  find  it  difficult  to 
divorce  my  mind  from  preconceived  notions  as  to  what 
the  effect  should  be.  Had  operating  conditions  been 
more  nearly  normal  since  the  Volstead  Act,  or  if  we 
were  further  from  the  Mexican  border,  or  had  we  not 
been  dry  in  Arizona  for  several  years  prior  to  the  fed- 
eral amendment,  my  opinion  might  be  more  valuable. 

During  state  prohibition  prior  to  1917  there  was  a 
steady  improvement  in  the  living  conditions  of  miners' 
families  in  the  district,  due  to  the  abolition  of  the 
saloon.  There  was  very  little  bootlegging,  and  enforce- 
ment seemed  to  be  an  easy  matter.  In  the  last  few 
years  saloons  have  been  opened  in  all  of  our  border 
towns  on  the  Mexican  side,  and  in  spite  of  the  very 
effective  state  enforcement  officer — probably  as  good  a 
man  as  there  is  in  the  service — considerable  smuggling 
has  gone  on  across  the  line.  I  want  to  take  this  oppor- 
tunity to  pay  my  respects  to  Mr.  M.  E.  Cassidy,  State 
Prohibition  Director  of  Arizona.  I  have  known  Mr. 
Cassidy  for  over  ten  years,  and  I  am  convinced  that  if 
any  man  can  enforce  prohibition  he  can.  Even  with 
these  local  difficulties,  my  present  belief  is  that  miners 
and  their  families  here  have  been  benefited,  and  that 
their  children  will  have  fewer  temptations  to  combat 
than  they  would  have  had  in  the  days  of  the  open 
saloon. 

This,  also,  seems  to  be  true:  The  men  have  more 
leisure  and  are  more  interested  in  discussing  the  whys 
and  wherefores  of  their  existence.  With  some  of  them 
this  naturally  leads  to  greater  discontent;  with  others, 
to  more  constructive  thinking.  Here,  too,  I  believe  the 
net  result  is  gain  rather  than  loss. 

Strangely  enough,  there  has  been  no  improvement  in 
regularity  of  attendance  at  work.  So  many  other  factors 
are  involved  that  it  is  impossible  to  say  that  this  is  or  is 
not  a  result  of  prohibition. 


B.  C.  Yates,  Superintendent,  Homestake  Mining  Co., 
Lead,  S.  D. 

I  find  it  very  difficult  to  express  my  convictions  as  to 
the  effect  which  prohibition  has  had  on  the  mining  in- 
dustry. During  the  first  year  or  more  after  the  saloons 
were  closed  the  general  effect  on  our  employees  was  very 
good.  The  number  of  absentees  from  work  on  account 
of  drinking  decreased  materially,  and  the  general  con- 
dition of  the  families  of  the  workmen  was  improved. 
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On  account  of  the  unsettled  condition  of  labor  at  that 
time  it  is  difficult  to  say  what  the  effect  was  upon  the 
stability  of  our  working  force.  We  were  short  of  labor 
at  that  time,  and  the  men  were  constantly  on  the  move, 
due,  I  think,  largely  to  the  effect  of  higher  wages  in 
other  industries.  During  the  last  year  the  traffic  and 
sale  of  what  is  generally  termed  moonshine  has  in- 
creased very  materially  in  this  community,  and  while 
every  effort  has  been  made  to  put  a  stop  to  the  traffic, 
it  is  increasing,  and  we  have  a  great  number  of  cases 
where  men  appear  for  work  intoxicated  or  showing 
the  effects  of  heavy  drinking.  A  great  number  of  men 
lay  off  on  account  of  drinking,  and  there  seems  to 
exist  a  regular  system  of  carrying  on  the  making  and 
sale  among  the  employees,  some  of  the  men  finding 
it  more  profitable  to  stop  work  and  make  and  sell 
moonshine  than  to  work  steady  in  the  mine. 

Personally,  I  have  up  to  this  time  always  felt  favor- 
able toward  prohibiting  the  sale  of  liquors,  especially 
in  a  saloon,  as  it  was  formerly  conducted  in  this 
country.  However,  I  am  beginning  to  think  that  unless 
it  is  possible  to  prevent  the  manufacturing  and  sale 
of  home-made  whisky,  it  might  be  better  to  sanction 
the  sale  of  light  wines  and  beer,  while  prohibiting  the 
sale  of  strong  liquors,  except  possibly  under  direction 
of  the  Federal  Government. 

Prohibition,  if  properly  enforced,  would  be  a  blessing 
to  the  mining  industry  and  would  in  time  bring  about 
great  blessings  to  the  workmen  in  the  mining  industry, 
but  if  it  cannot  be  enforced  better  than  is  now  being 
done,  some  change  should  be  brought  about  by  re- 
enactment  of  the  prohibition  law. 


L.  S.  Cates,  General  Manager,  Utah  Copper  Co. 
Salt  Lake  City,  Utah 

There  is  absolutely  no  question  in  my  mind  but 
that  prohibition  is  a  good  thing  and  that  it  is  here  to 
stay.  From  a  selfish  operating  standpoint  this  is  re- 
ed  in  better  efficiency,  steadier  work,  and  less 
agitation;  and  from  the  employees'  standpoint  I  have 
ed  a  higher  standard  of  living:  They  have  bettei 
furniture,  more  of  the  comforts  of  home,  and  take  far 
better  care  of  their  wives  and  children. 

In  one  industry  with  which  I  am  connected  we  have 
a  semi-monthly  pay  day.  Prior  to  prohibition  you 
can  look  over  production  charts  and  determine  each 
pay  day  on  account  of  the  output  being  reduced  from 
40  per  rent  to  as  high  as  00  per  cent.  You  can  now 
look  at  similar  charts  and  it  is  impossible  to  determine 
the  pay  days.  In  this  same  camp  prior  to  prohibition, 
90  per  cenl  of  'lie  children  were  barefoot  and  very  few 
were  equipped  with  electric  lighta  and  telephones. 

Now   the  children   are  well   kept;    practically   all   of   the 

.  |  ric  lighl    ;  ovei    120  telephones  have 

.  d,  and  the  whole  general  tour  and  aspect  of 

.  mendoiisly  improved. 
t    appreciate   that    there    are    -"me    arguments    that 
prohibition    ii   not    effective   in   the   mining  camps  on 

acCOUnl    of    so   much   moonshine   and    poor    liquor    being 
In    this    1    do   not    agree       1    am   willing   to   admit 
that    there   is   a   good   deal   of   poor   liqUOt   beinj     manu- 
ired    and   sold,    but    it    is    being   sold    in    decrei 

.nt.  rather  than  Increasing.    Every  now  and  then 

body  dies  from  an  overdose  of  bad  liquor,  and  this 
has  a  salutary  effect  npOfl  a  certain  number.  I  firmly 
believe  thai   within  the  Dear)   ten  years  the  drinking  of 


moonshine  will  have  disappeared,  or  practically  so.  I 
liken  the  prohibition  movement  a  good  deal  to  the  prac- 
tice of  dueling  in  the  past  century.  At  one  time  it 
was  quite  prevalent;  laws  were  passed  for  its  abolish- 
ment, but  it  was  a  considerable  number  of  years  before 
it  was  actually  abolished. 

I  do  not  wish  you  to  get  me  wrong  in  the  sentiments 
above  expressed  by  believing  that  I  am  a  teetotaler  and 
a  former  prohibitionist.  I  voted  against  prohibition, 
but  since  it  is  with  us  I  am  frank  to  say  that  if  it 
were  on  the  ballot  this  fall  I  would  certainly  vote 
for  it. 


Stanly  A.  Easton,  General  Manager,  Bunker  Hill  & 
Sullivan  Mining  &  Concentrating  Co.,  Kellogg,  Idaho 

In  answer  to  your  query  as  to  the  effect  of  prohibition 
on  the  mining  industry,  I  unhesitatingly  reply  that  I 
consider  prohibition  has  been  of  the  utmost  benefit  both 
to  the  industry  as  a  whole  and  to  the  workers  as  indi- 
viduals. I  must  limit  this  opinion  to  my  own  experience, 
but  I  feel  that  what  is  true  here  must  be  also  true  else- 
where, at  least  to  some  degree  and  possibly  to  a  greater 
degree  in  particular  instances.  My  position  is  taken 
because  of  the  following: 

Our  county  was  the  wettest  in  Idaho;  the  state  went 
dry  by  legislative  enactment  Jan.  1,  1916,  and  a  State 
Constitutional  Amendment  was  voted  on  the  following 
November,  and,  to  the  surprise  of  most  of  us,  when  the 
votes  were  counted,  the  county  went  overwhelmingly 
dry.  After  trying  prohibition  a  few  months  the  people 
liked  it;  although  the  industrial  centers  are  generally 
conceded  to  be  opposed  to  prohibition,  such  did  not 
work  out  in   Shoshone   County. 

We  never  were  troubled  seriously  by  drunkenness  on 
the  job.  Many  of  our  men  lost  much  time  because  of 
drinking  when  off  duty.  I  think  the  most  serious  effect 
on  the  crew  was  the  late  hours  which  resulted  from 
knocking  about  the  saloons  until  midnight,  the  closing 
hour,  and  afterward  on  the  streets.  This  resulted  in  a 
loss  of  sleep  and  rest  necessary  for  the  good  physical 
condition  of  underground  and  other  workmen. 

Before  the  saloons  closed  there  was  always  more  or 
less  of  a  crowd  in  and  out  of  our  Y.M.C.A.  until 
long  after  10  o'clock.  Now  the  crowd  has  disappeared 
and  gone  home  to  lied,  as  they  should,  before  10  o'clock. 
This  is  all  for  the  good  of  the  men  themselves,  and 
is    bound    to    result    in    a    better    physical    condition,    in 

increased   efficiency,  and   in  a  better  mental   attitude 

toward    the   world    in   general. 

The  foregoing  max  It  construed  as  an  argument 
against  saloons,  bul  not  against  liquor.  However.  I  link 
the  two  together  very  closely,  as  any  form  of  drinking, 
whether  in  saloons  or  elsewhere,  is  bound  to  result  in  late 
and  irregular  hours.  Our  records  and  the  records  of  the 
county  as  a  whole  will  show  fewer  accidents  since 
prohibition  went  into  effect.  1  think  this  is  pretty  gen- 
eral throughout  all  industries,  and  is  due  not  so  much 
to  drunkenness  on  the  job  :i-  to  the  fact  that  since 
prohibition  the  men  an'  in  better  physical  condition, 
have  more  and  better  rest,  are  keener  and  more  alert, 
and   thus  take  better  care  of   themselves. 

We  are  close  to  the  British  Columbia  line,  and  rum- 
running  is  easy:  nevertheless,  the  bootleggers  tell  me 
that  their  business  is  very  poor  fewer  men  are  willing 
t.>  pay  Die  price  -and  that  they  would  rather  spend  their 
money  on  gasoline,  moving  pictures,  and  other  forms 
of  recreation,     it   i-  a  question  of  business  more  than 
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one  of  morals ;  to  bring  a  load  of  liquor  in  from  Canada 
in  an  automobile  costs  money,  and  it  cannot  be  peddled 
at  pre-prohibition  prices.  Also,  there  is  the  risk  of 
arrest  and  confiscation,  which  must  be  written  off,  and 
although  men  may  want  the  liquor,  they  are  not  willing 
to  pay  the  price  which  circumstances  make  necessary. 

Also,  the  home-brew  game  is  playing  out.  In  former 
years  I  would  receive  almost  weekly  a  bottle  or  two 
of  home  brew  from  some  friend  of  mine  who  was  just 
putting  out  a  new  batch,  but  I  now  think  it  is  over  a 
year  since  I  received  my  last  friendly  bottle.  I  have 
asked  these  people  why  they  have  forgotten  to  so 
remember  me,  and  have  always  been  told  that  they  were 
sick  and  tired  of  fussing  and  slopping  around,  and  had 
stopped  making  home  brew  because  it  was  not  worth 
the  trouble,  and  that  they  were  fast  forgetting  that 
such  a  thing  as  beer  or  whisky  ever  interested  them. 

The  foreign  element  will  hang  on  to  liquor  longer 
than  anyone  else,  and  what  moonshining  is  still  going 
on  is  largely  confined  to  this  element,  though  many 
foreign  workmen  have  returned  to  Europe,  and  probably 
will  not  come  back  again.    There  is  no  doubt  that  some 


of  our  labor  shortage  is  due  to  prohibition,  but  I  am 
very  much  of  the  opinion  that  the  benefits  flowing  from 
prohibition  more  than  offset  this  temporary  shortage. 

Our  community  is  better  ordered,  no  one  is  ever  in 
jail  any  more,  and  we  are  free  from  the  undesirable 
and  parasitical  element  which  populated  the  fifteen  or 
more  saloons  formerly  supported  by  the  community. 
The  younger  generation  is  escaping  the  low  moral 
atmosphere  which  resulted  from  these  headquarters 
of  all  forms  of  vice,  and  it  is  surprising  what  a  new 
grip  on  life  many  of  the  old  hard-boiled  alcoholics  are 
taking.  Before  we  went  dry  I  was  dubious  of  the 
practical  effects  of  prohibition,  and  I  am  inclined  to 
think  that  I  would  have  voted  wet  if  I  had  not  observed 
several  months  of  a  demonstration  before  I  had  a  chance 
to  vote,  but  now  I  am  unalterably  for  prohibition,  and 
a  vote  of  this  county  would  overwhelmingly  support  the 
present  dry  regime.  I  know  the  big  cosmopolitan  sea- 
ports are  always  going  to  be  more  or  less  wet,  but 
the  small  town  and  the  agricultural  sections  are  dry 
for  good,  and  they  make  up  the  real  and  worth-while 
portion  of  our  country. 


Present  Situation  in  Korean  Mining 

Cost  of  Operating  High — Cheaper  Power  Desirable — Efficient  Concentration  by  Flotation 

— Gold  Dredging  Ground  Is  Being  Tested 

By  A.  H.  Colbran 


ONLY  with  the  greatest  difficulty  have  the  foreign- 
owned  mines  in  Korea  been  able  to  continue  oper- 
ations in  the  last  few  years.  Korea  produces  the 
greater  part  of  Japan's  gold  output,  and  the  bulk  of  this  is 
obtained  from  the  foreign-owned  concessions  operating 
under  charters  granted  by  the  old  Korean  Government 
previous  to  its  annexation  by  Japan.  Though  it  has  not 
been  necessary  to  increase  wages  for  labor  to  any  ap- 
preciable extent — owing  to  the  fact  that  the  operators 
sell  food  supplies  to  their  employees  at  cost  price — the 
cost  of  mining  supplies,  such  as  explosives,  steel,  and 
especially  fuel,  seriously  affected  the  profits,  and  some 
of  the  properties  have  continued  operations  under  an 
actual  loss.  The  Japanese  Government  seemingly  made 
no  effort  to  prevent  or  stop  profiteering.  In  fact,  the 
policy  of  the  administration  then  existing  was  to  uphold 
prices.  As  a  consequence,  in  Japan  proper,  we  find 
living  conditions  now  proportionately  higher,  as  com- 
pared with  pre-war  days,  than  in  other  countries.  For 
some  time  American  lumber  and  California  rice  have 
been  selling  in  Japan  at  a  lower  price  than  the  native 
products,  and  beer  imported  from  Germany  can  be  pur- 
chased for  less  than  that  brewed  at  home. 

The  installation  of  a  large  hydro-electric  power  plant 
at  the  Oriental  Consolidated  Co.'s  mines,  and  the  suc- 
cessful use  of  gas  power  at  the  French  Mining  Con- 
cession, afforded  some  relief  to  these  pi-operties.  Such 
mines  as  had  no  other  option  than  the  use  of  coal  at  a 
high  cost  were  indeed  unfortunate.  The  Fushun  coal 
field,  near  Mukden,  in  Manchuria,  is  one  of  the  largest 
in  the  world,  and  laying  down  a  cheap  coal  in  Korea 
would  confer  an  immense  benefit  to  that  peninsula  and 
its  people. 

The  mining  laws  are  quite  broad  and  liberal,  the  gov- 
ernment royalty  of  1  per  cent  of  the  production  (which 
has  been  remitted  for  the  time  being  to  companies  oper- 


ating under  the  Japanese  law)  and  land  taxes  of  about 
30c.  per  acre  per  annum,  are  not  onerous.  Mining  claims 
can  be  held  only  in  the  names  of  Japanese  subjects 
(which  include  Koreans),  or  by  foreigners  by  incor- 
porating under  the  Japanese  company  laws. 

The  average  wage  paid  miners,  including  machine 
drill  runners,  is  40c,  whereas  coolies  receive  30c.  for 
ten  hours'  work.  Koreans  make  excellent  miners,  and 
the  old  basis  of  requiring  three  Koreans  to  accomplish 
the  work  of  one  white  miner  holds  good  no  longer.  In 
an  effort  to  reduce  overhead  expenses  a  consolidated 
working  arrangement  is  now  contemplated  between  two 
of  the  largest  gold  producers. 

Combating  peculiar  situations  has  required  operators 
to  keep  abreast  with  the  most  modern  mining  and  mill- 
ing practice.  On  the  Suan  Concession  the  recovery 
of  copper  from  a  very  complex  and  variable  ore  by  oil 
flotation  is  extremely  high.  Three  gas-power  units  using 
charcoal  gas  have  lately  been  successfully  introduced  at 
the  French  Mining  Concession.  The  fuel  cost  for  this 
power  is  approximately  lc.  per  hp.-hr. 

During  the  war  gold  sold  in  China  and  Siberia  up  to 
a  20  per  cent  "premium,"  and  the  embargo  placed  by 
the  Japanese  Government  on  its  export  is  still  in  force. 
Lately,  a  duty  has  been  imposed  on  the  import  of  copper 
to  maintain  the  price  of  that  metal. 

Ideal  conditions  for  gold  dredging  obtain,  and,  though 
only  one  gold  dredge  is  in  operation,  that  of  the  Chiksan 
Mining  Co.,  which  is  handling  ground  averaging  10c. 
per  cu.yd.  at  a  profit,  good  results  are  expected  from 
new  areas  which  are  now  being  tested  by  Japanese  and 
foreigners. 

The  Japanese  authorities  are  making  an  effort  to  in- 
crease the  production  of  gold,  and  a  general  improve- 
ment toward  the  pre-war  situation  can  be  said  to  have 
already  taken  place. 
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Diamond  Drilling  in  El  Potosi  Mine 

Diverse  Uses  of  the  Data  Gathered — Orebodies  Delineated  Preparatory  to  Mining- 
Description  of  Methods  of  Operation — Adequate  Reports  Essential 
to  Make  Information  of  Maximum  Value — Costs 

By  Harlan  A.  Walker 


DIAMOND  DRILLING  has  been  successfully  car- 
ried on  in  the  properties  of  the  El  Potosi  Mining 
Co.,  in  the  Santa  Eulalia  district  of  Chihuahua, 
Mexico,  for  the  last  nineteen  years.  To  many  the 
diamond  drill  is  considered  as  essentially  an  ore  finder, 
and,  to  be  sure,  that  is  its  ultimate  object;  but  it  has 
found  a  more  varied  use  in  this  property.  In  addition 
to  the  proving  of  orebodies  by  penetrating  them,  a  vast 
amount  of  valuable  geological  information  has  been 
obtained,  which  has  subsequently  led  to  the  discovery  of 
previously  unknown  orebodies.  Moreover,  drill-hole  data 
have  proved  valuable  in  helping  to  determine  methods 
of  mining.  At  present  about  3,300  ft.  of  drilling  is 
done  every  month  on  the  Potosi  properties. 

Orebodies  Irregular  Deposits  in  Limestone 

The  oldest  known  formation  in  the  Santa  Eulalia 
district  is  Cretaceous  limestone,  varying  slightly  in 
color  from  grayish  white  to  dark  bluish  gray;  in 
texture  it  is  compact  and  semicrystalline.  Its  thickness 
is  estimated  to  be  from  4,000  to  20,000  ft.,  the  only 
localities  where  vertical  beds  are  exposed  being  about 
120  miles  distant.  In  that  locality  the  exposure  is 
not  satisfactory  for  accurate  measurement.  The  beds 
are  slightly  undulating  throughout  the  camp ;  dips  range 
generally  from  5  to  15  deg.  Directly  above  the  beds 
is  an  irregular  capping  of  tuffs,  flows,  and  detrital 
material  having  a  maximum  known  thickness  of  1,200 
ft.  Before  the  capping  was  laid  down  the  limestone 
beds  underwent  deep  erosion  and  slight  folding.  The 
capping  was  then  emplaced,  and  further  periods  of 
erosion  followed,  extending  at  times  through  the  cap- 
ping into  the  underlying  limestone  beds.  Hence  a  wide 
range  of  thicknesses  may  be  observed  in  the  different 
localities  of  the  district.  A  small  number  of  andesite 
and  rhyolite  dikes  traverse  the  area,  the  majority  of 
which  are  later  than  the  flows. 

There  are  three  types  of  ore  representing  successive 
stages  of  formation,  all  of  them  occurring  in  irregular 
deposits   in   the  limestone.     They   are  as   follows: 

1.  Silver-bearing  iron  sulphide  with  an  iron,  alumina, 
silicate  gangue. 

2.  Replacement  deposits  of  silver-lead-zinc  ores  in 
chimneys  of  circular  or  elliptical  form,  extending  from 
the  greatesl  depth  of  known  workings  to  the  capping. 
These  vary  from  66  ft.  up  to  .".28  ft.  in  diameter,  and 
have  a  maximum  length  of  656  ft.  This  is  the  most 
important  class  of  deposit,  for  it  repi  <■  type 
of  body  from  which  are  mined  the  lead-silver  carbonate 
ores   of   the  property. 

enfl    carrying    little    silver    and    practically    no 
ganguc.     This  occurs  in   narrow  streaks   along   fi 
and    is    not    economically    important    except    In    I  olated 
OCCUrrencee,   where  mining  has  been  done  on   the   sur- 
face along  fissures  in  the  capping. 

The   fissure   systems   are   of    main    geological    impor- 

•   and  follow  well-established  I  fflSflquentb/, 

an  intimate  knowledge  of  them  is  essential  to  intelligent 


mine  exploration.     The  fissures  are  practically  vertical 
— that  is,  normal  to  the  limestone  beds. 

The  main  deposits  are  found  on  north-south  fissures, 
the  earliest  known  fissure  systems.  They  occur  in  paral- 
lel bands  approximately  328  ft.  apart,  and  have  been 
formed  apparently  along  zones  of  weakness  resulting 
from  a  series  of  gentle  folds  having  north-south  axes. 
Another  important  ore-bearing  series  strikes  N.  10 
deg.  W.  However,  a  number  of  other  series  have  a 
pronounced  effect  upon  the  geology  of  the  orebodies. 
They  are  designated  by  their  strikes  as  N.  10  deg.  E  . 
N.  30  deg.  E.,  N.  30  deg.  W.,  N.  55  deg.  E.,  N.  70  deg. 
W.  and  N.  75  deg.  E.  These  are  important  at  points  of 
intersection  with  the  ore-bearing  fissures.  For  ex- 
ample, the  N.  75  deg.  E.  series,  upon  its  intersection  with 
the  north-south,  has  acted  as  a  depository  for  solutions 
leached  from  the  north-south  fissures.  One  of  the 
largest  orebodies  in  the  mine  is  formed  on  the  inter- 
section of  the  north-south,  the  N.  30  deg.  E.,  and  the 
N.  75  deg.  E.  fissures,  the  ore  having  been  "stepped"  by 
the  N.  75  deg.  E.  fissure  from  the  north-south  fissure 
onto  the  N.  30  deg.  E.  fissure.  The  N.  30  deg.  E.  fissures 
are  the  latest,  and  in  some  instances  extend  through 
the  flows  to  the  surface.  These  systems  are  not  ore- 
bearing  in  themselves,  but  when  they  intersect  any 
main  ore  channels,  very  often  some  ore  is  encountered, 
and  mineralization  is  strong. 

Diamond  Loss  Is  Low 

Machine  Types — There  are  two  types  of  machines  in 
use,  the  Sullivan  Beauty  machine  and  the  E.  J.  Long- 
year  UG  model;  each  has  a  maximum  capacity  of  hole 
of  800  ft.  Core  barrels  and  drill  rods  are  of  standard 
"E"  type.  Drilling  speed  in  good  ground  varies  from 
50  to  100  ft.  in  eight  hours,  running  at  200  to  300 
revolutions  per  inch  per  minute.  Compressed  air  is 
supplied  with  a  pressure  of  85  lb.  per  square  inch  at 
the  machine. 

Drill  Bits. — Bits  are  set  with  ten  stones,  eight  cut- 
ting and  two  clearance.  Black  diamonds  are  used  in 
sizes  ranging  from  A  to  2*  carats.  When  it  is  necessary 
to  buy  clearance  stones,  a  cheap  grade  is  satisfactory, 
but  for  the  larger  cutting  stones,  experience  has  shown 
that  the  best  grade  is  desirable.  These  unworn  stones 
are  started  with  a  weight  of  2  to  2*  carats,  and,  when 
once  broken  in,  li-  to  I J -carat  stones  are  obtained. 
These  give  excellent  results  and  low  diamond  loss.  In 
12,650  ft.  of  hole  drilled  between  Jan.  1  and  June  15. 
170  ft.  of  which  formation  was  in  a  hard  compact  lead 
sulphide  and  the  remainder  in  limestone,  the  diamond 
loss  was  5.01  carats,  or  0.0004602  carats  loss  per  font 
The  diamond  loss  is  greater  in  sulphide  ore  than  in 
carbonate  ore  or  limestone.  The  hits  used  had  an  aver- 
age weight  of  13.5  carats,  and  the  drilling  speed  aver 
aged  47.8  ft.  per  shift.  The  diamond  loss  depends  upon 
the  skill  exercised  by  the  drill  runner  and  bit  setter, 
the  character  of  ground  penetrated)  and  the  quality  of 
stone  used.     The  wear  when  diamonds  are  new  is  ap- 
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preciably  greater  than  after  they  have  been  used  for 
a  few  hundred  feet.  The  above-stated  average,  how- 
ever, includes  the  breaking  in  of  new  stones,  normal 
wear  on  stones  already  broken  in,  and  loss  due  to  break- 
age and  chipping  of  stones. 

Setting  Is  a  Responsible  Task 

The  life  of  a  bit  varies  according  to  the  skill  of  the 
setter,  the  care  taken  by  the  runner  in  operation,  the 
character  of  the  ground  drilled,  the  quality  of  the  metal 
in  the  bit,  and  the  quality  of  the  stones.  The  setter 
must  use  great  care  in  setting  his  diamonds  to  insure 
minimum  strain  on  them.  Some  setters  carefully  caulk 
each  stone  with  copper  so  that  the  metal  is  worked 
closely  around  it  at  all  points  and  but  little  of  the  stone 
is  exposed.  Others  set  their  stones  without  the  use  of 
any  auxiliary  caulking  metal  by  drawing  the  metal  of 
the  bit  up  around  the  stone.  This  requires  greater 
skill  and  care,  but  assures  a  better  bit. 

Bits  are  set  to  cut  41-in.  core.  Clearance  stones  are 
set  as  closely  to  the  face  of  the  bit  as  possible,  thereby 
acting  as  a  protection  to  the  cutting  stones  in  pulling 
through  caving  ground. 

Another  method  of  bit  setting,  employed  by  a  promi- 
nent firm  of  diamond-drill  contractors,  differs  from  that 
above  described  mainly  in  the  position  of  the  clearance 
stones,  which  are  set  3  to  4  in.  back  of  the  cutting  face, 
and  in  a  swelled  coupling.  However,  the  non-use  of  the 
swelled  coupling,  in  conjunction  with  the  setting  of  the 
clearance  stones  close  to  the  face  of  the  bit,  has,  as 
advantages,  minimum  strain  on  stones,  less  hole  deflec- 
tion, and  greater  footage  per  bit. 

A  bit  made  of  a  tough  special  steel  is  the  most  dur- 
able. It  is  slower  to  set,  as  the  metal  is  less  ductile, 
but  it  is  more  resistant  to  wear.  This  type  will  average 
500  to  600  ft.  in  ordinai-y  ground,  whereas  one  of  com- 
mon cold-rolled  steel  reaches  its  limit  in  200  to  300  ft. 
Often,  after  a  bit  has  been  used  for  several  hundred 
feet,  a  stone  or  two  may  be  repinned  or  recaulked,  after 
which  the  bit  may  be  again  used  without  resetting. 

Starting  of  Holes  and  Deviation — As  a  number  of 
holes  always  are  drilled  from  a  given  set-up,  the  usual 
practice  is  to  line  the  first  hole  with  a  transit;  the 
succeeding  holes  may  then  be  set  with  reference  to  the 
first  by  an  accurately  made  wooden  template  set  against 
rods  placed  in  the  first  hole.  Horizontal  holes  are 
started  by  carefully  leveling  the  feed  screw  with  a  spirit 
level,  care  being  taken  that  the  rods  are  properly 
centered  in  the  chuck.  The  tendency  of  a  horizontal  hole 
is  to  deflect  upward,  owing  to  the  downward  sag  of  the 
rods  from  their  own  weight  and  the  clearance  of  the 
rods  in  the  hole.  This  causes  them  to  assume  a  slightly 
curved  position,  thereby  causing  the  bit  to  work  up- 
ward. This  may  be  minimized  by  keeping  the  bit 
sharp;  and,  when  changed,  the  new  bit  should  be  re- 
calipered  to  insure  its  following  in  the  partly  drilled 
hole.  Setting  bits  with  slight  clearance  further  reduces 
deflection  of  holes. 

Deviation  of  Drill  Holes  Not  Important 

When  a  small  slip  or  uneven  rib  of  alternately  hard 
and  soft  rock  is  met  in  such  manner  that  cutting  alter- 
nates from  hard  to  soft  formation,  the  tendency  of  the 
bit  is  to  follow  the  lines  of  least  resistance,  and  deviate 
into  the  softer  rock.  However,  this  seldom  occurs.  At 
times  cherty  ground  is  encountered,  in  which  case  a 
sharper  bit  is  necessary  to  minimize  the  diversion  of  the 
hole  from  its  intended  course.     The  drill  speed  is  also 


lowered  to  reduce  vibration,  lessen  the  risk  of  breaking 
stones,  and  increase  drilling  headway. 

In  a  crosscut  recently  driven  along  the  course  of  a 
horizontal  hole  to  catch  ore  shown  in  the  log  of  the  hole 
at  500  ft.,  the  crosscut  was  started  with  the  hole  in 
the  center  of  the  face,  2  ft.  above  the  floor.  Deviation 
to  the  right  or  left  was  negligible,  but  the  hole  was 
lost  in  the  floor  at  300  ft.  This  was  due  in  part  to  the 
fact  that  the  crosscut  was  purposely  driven  with  a 
slight  upward  grade  to  facilitate  tramming.  The  drift 
was  continued  on  the  same  course  as  shown  on  the 
drill-hole  log,  and  the  ore  was  cut  at  the  proper  point. 
In  another  instance  where  a  crosscut  intersected  a  num- 
ber of  drill  holes  at  100  to  150  ft.  from  their  collars, 
the  variation  from  the  horizontal  in  that  distance  did 
not  exceed  2  ft. 

Drilling  in  Bad  Ground — This  may  mean  penetrating 
a  cavity,  porous  ground,  or  caving  ground.  Gen- 
erally under  such  conditions  the  hole  will  lose  the  cir- 
culation of  water  from  the  pump  at  the  drill,  to  the 
face  of  the  bit,  in  consequence  of  its  being  dissipated  in 
the  openings  of  the  rock.  In  drilling  in  porous  ground, 
either  ore  or  waste,  where  the  water  is  lost,  it  is  some- 
times possible  to  stop  the  crevices  sufficiently  to  resume 
water  circulation.  Horse  manure,  bran,  oatmeal,  or 
sawdust  may  be  fed  into  the  water  circuit,  or  the 
crevices  may  be  stopped  with  tallow.  To  accomplish 
this  the  hole  is  drilled  a  few  inches  in  advance  of  the 
point  at  which  the  water  first  disappeared.  Rods  are 
then  pulled  and  a  tallow  cartridge  is  moulded  to  fit  the 
drill  hole.  This  is  pushed  to  the  face.  It  should  be 
longer  by  at  least  6  in.  than  the  distance  from  the  end 
of  the  hole  back  to  where  the  water  was  first  lost,  so 
that  if  it  is  jambed  forward  it  will  flare  out,  filling  in 
the  surrounding  interstices  in  the  formation.  A  third 
remedy  is  to  grout  the  hole  with  cement.  This  is  rather 
difficult  and  hardly  practicable  for  any  but  steeply  pitched 
or  vertical  down  holes  where  the  grouting  will  easily 
flow  by  gravity  to  its  intended  place.  The  final  alter- 
native is  to  pull  the  rods,  ream  the  hole  past  where  the 
water  was  first  lost,  and  line  with  casing  for  the  entire 
distance.  This  method  is  tedious,  slow,  expensive,  and 
difficult,  and  wherever  possible  should  be  avoided. 

"Tonging"  in  Bad  Ground 

Upon  encountering  caving  ground,  increased  caution 
is  necessary  upon  the  part  of  the  runner.  It  is  some- 
times possible  to  run  through  the  bad  ground  with 
mechanical  power,  but  as  the  strain  on  the  rods  and  bit 
is  excessive,  it  is  usually  advisable  to  "tong"  ahead  by 
hand.  By  tonging  ahead  is  meant  turning  the  rods 
ahead  in  the  hole  with  Stillson  wrenches.  Bad  ground 
also  necessitates  the  use  of  more  water  than  is  ordi- 
narily employed. 

When  a  cave  or  fissure  is  struck,  the  rods  are  first 
tonged  to  determine  the  size  of  the  opening,  as  it  is 
not  practicable  to  pass  a  width  exceeding  5  ft.  Almost 
invariably  the  hole  must  be  reamed  across  the  fissure 
or  opening.  In  doing  this  a  few  inches  are  first  drilled 
on  the  far  side.  The  hole  is  then  reamed  to  the  opening, 
and  a  guide  is  placed  on  the  bit  so  that  the  reamer  will 
follow  the  course  of  the  original  hole  on  the  far  side 
of  the  opening.  If  water  continues  to  be  lost,  and 
casing  is  deemed  inadvisable,  the  hole  is  abandoned, 
and  the  desired  information  secured  from  another  drill 
base.  It  is  possible  to  continue  drilling  after  determin- 
ing that  the  water  will  not  return,  but  it  is  unsatisfac- 
tory, as  the  borings  are  likely  to  clog  the  hole,  and  it 
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is  difficult  to  determine  the  progress.  Drill  runners  de- 
pend much  upon  the  color  and  physical  character  of 
returning  sludge  to  govern  the  operation  of  their 
machines  in  varying  ground.  This  advantage  would 
naturally  be  lost  if  the  water  did  not  return,  and  forma- 
tion changes  could  be  noted  only  by  the  recovered  core 
and  the  "feel"  of  the  machine  during  drilling. 

In  general,  it  may  be  said  that  whenever  the  machine 
is  stopped  the  bit  should  be  pulled  back  2  or  3  ft.  from 
the  face  to  prevent  its  being  wedged  in  by  settled  bor- 
ings or  other  small  particles.  This  is  especially  true 
in  the  driving  of  an  angle  hole.  When  rods  have  been 
pulled  from  a  hole  it  should  always  be  washed  thor- 
oughly just  before  drilling  is  resumed.  This  clears 
the  hole  of  rock  fragments  which  might  otherwise  in- 
terfere. 

Drilling  in  Ore.  Sampling.  Pulling  of  Rods — The 
above  phases  of  drilling  are  so  interdependent  that  they 
may  properly  be  discussed  jointly.  In  the  typical  lime- 
stone it  is  unnecessary  to  pull  rods,  except  for  an  occa- 
sional inspection  of  the  bit,  provided  no  unusual  or 
broken  ground  is  met.  Practically  all  of  the  core  is 
ground  up.  When  ore  is  entered,  a  marked  change  is 
immediately  noted  in  the  color  of  the  sludge.  The  drill 
speed  is  then  lowered  and  the  water  turned  off.  The 
hole  is  advanced  about  four  inches,  and  if  trie  presence 
of  ore  is  still  noted,  the  drill  is  stopped  and  the  hole  is 
pumped  clean  as  possible.  The  rods  are  then  pulled, 
and  the  core  barrel  and  bit  are  thoroughly  cleaned. 
Any  sample  of  ore  found  is  saved  for  assay.  The  cut- 
ting trough  is  then  cleaned,  and  drilling  is  resumed  at 
a  reduced  speed.  The  frequency  with  which  the  rods 
should  be  pulled  depends  upon  the  character  of  the  ore 
and  the  running  condition  of  the  machine. 

As  the  average  carbonate  ore  is  soft  and  difficult  to 
core,  the  rods  are  pulled  every  2  or  3  ft.  This  is  due 
partly  to  the  fact  that  the  particles  of  ore  are  washed 
away  in  the  crevices,  or  are  diluted  by  previously  cut 
borings  in  the  limestone.  The  amount  of  recoverable 
carbonate  ore  is  usually  negligible,  and  the  sludge 
sample  must  generally  be  depended  upon  for  the  desired 
A  used  blank  bit  often  may  be  employed  to 
advantage  in  sampling  soft  carbonate  ores,  as  it  will 
do  the  cutting  just  as  well,  and  if  the  bit  is  lost  by 
caving  ground  there  is  no  loss  of  stones.  Another 
method  which  is  often  advantageous  is  to  set  a  blank 
bit  with  pieces  of  steel  file  instead  of  with  diamonds. 
As  much  as  50  ft.  has  been  drilled  through  bodies  of 
carbonate  ore  by  using  a  blank  bit,  or  one  set  with 
pieces  of  file. 

HlOIl  DEGBJEE  OF  A'  CURACY  IN  SAMPLING 

In  the  sampling  of  sulphide  orebodies,  the  recovery 

..f  core  runs  as  high  as  96  per  cenl  of  the  ore  footage, 

and  rods  are  pulled  every  5  to  i(>  ft.    Further,  Bulphide 

give   values   which   more   nearly   approach   the 

actual,  principal!  phide  ore  offers  higher 

to  the  proceMee  of  erosion  which  act  during 

drilling.    Sulphiri.  orebodies  of  the  hard,  compact 
may  !»•  accurately  sampled,  and  the  metal  contenl  may 

be  determined  accurately  I  ■  from  dia- 

mond-drill core.  The  sampling  of  orebodies  with  the 
drill  will  be  considered  later. 

Whenever  an  orehodv  of  considerable  extent   • 

nit.  even  though  the  assays  showed  values  considerably 

below  the  standard  allowable  for  mining  at  a  profit,  it 
has    Keen   found,   almost    without    exception,   that,    when 

developed,  exploitation  has  been  profitable.    Therefore. 

it  is  accepted  as  a  rule  that  such  bodies  should  lie  thor- 


oughly explored  and  developed  following  diamond-drill 
exploration.  This  is  carried  out  by  the  usual  drifts, 
crosscuts,  and  raises. 

In  drilling  in  the  typical  limestone  formation,  certain 
geological  observations  are  of  considerable  aid  to  the 
drill  runner  in  the  determination  of  the  proximity  of 
ore.  The  observation  of  the  sludge  water  as  a  key  to 
the  formation  has  already  been  noted.  Manganese 
stains  in  the  limestone  are  usually  an  indication  of  the 
nearness  of  ore.  In  addition,  it  is  often  noted  that  the 
limestone  darkens  in  color  when  close  to  an  orebody 
and  the  limestone  is  more  broken.  An  example  of  this 
was  a  large  sulphide  orebody  recently  intercepted.  The 
hole  ran  in  white  to  bluish  gray  limestone  for  several 
hundred  feet.  At  400  ft.  the  core  changed  to  a  distinct 
blue.  At  430  ft.  it  changed  to  a  dark  blue.  At  445  ft. 
black  limestone  was  caught.  At  445J  ft.  the  log  showed 
1  ft.  of  sulphide  ore,  followed  by  10  ft.  of  black  lime- 
stone, which  was  succeeded  by  20  ft.  of  sulphide  ore 
at  456i  ft. 

Arrangement  of  Drill  Bases  and  Holes — Special  drill 
bases  are  cut  15  ft.  wide,  about  25  ft.  long,  and  9  ft. 
high  unless  suitable  locations  are  found  in  stopes  or  in 
other  openings  of  sufficient  size  not  to  cramp  operations. 
Bases  are  located  with  special  reference  to  the  section 
of  ground  to  be  drilled.  Special  consideration  must  be 
given  to  the  geology  of  the  block  of  ground  to  be  drilled 
with  a  maximum  depth  of  hole  of  600  ft.  All  bad  drill- 
ing ground,  such  as  gravel,  broken  formation,  fissure 
systems,  caves,  vugs,  and  the  like,  should  be  avoided. 
Some  information  of  this  nature  may  be  obtained  from 
the  mine  maps  and  from  the  log  of  previously  drilled 
holes. 

"Fanning"  of  Holes  Has  Definite  Advantages 

The  bases  should  be  arranged  so  as  to  drill  the  maxi- 
mum amount  of  ground  from  one  base.  Holes  are  nor- 
mally "fanned"  in  an  east-west  direction  in  new  ground, 
in  order  to  intercept  the  north-south  systems.  The 
holes  are  fanned  for  approximately  180  deg.  with  a  hori- 
zontal interval  of  15  deg.  between  holes,  depending  upon 
conditions.  A  downwardly  inclined  hole  is  normally 
drilled  at  an  angle  of  15  deg.  from  the  horizontal  below 
each  horizontal  hole.  If  ore  is  cut  on  both  the  horizontal 
and  dip  holes  of  sufficient  extent  to  indicate  the  pres- 
ence of  a  workable  body,  then  the  upper  and  lower  ex- 
tremes of  the  body  must  be  determined. 

At  times  holes  are  drilled  in  a  general  north-south 
direction  to  catch  N.  70  deg.  W.  systems.  When  a  set 
of  holes  has  been  drilled  from  a  given  horizon,  the 
ground  covered  by  these  holes  should  be  cross-drilled 
from  the  next  higher  or  next  lower  horizon  or  both. 
In  locating  bases  and  holes  on  a  level  not  previously 
drilled,  they  should  be  BO  placed  that  the  holes  will 
finger  between  ground  drilled  on  other  levels.  This 
is  termed  staggering,  and  is  so  carried  out  that  not 
more  than  101)  ft.  of  ground  intervenes  between  holes 
on  different  levels. 

A  cursory  examination  of  plats  showing  liases  with 
holes   fanned   out    from    them      see   general   plat)    would 

naturally  lead  to  the  querj  as  to  why  so  many  holes  are 
drilled  from  one  point,  when  oftentimes  the  same  coun- 
try could  In'  drilled  from  individual  points  with  lesser 
footage.  There  are  several  reasons  for  this:  First, 
because  bases  are  of  special  Bize  and  location,  and  are 
always  out  of  the  way  of  tramming  and  mining  opera- 
tions. Second,  because  il  lakes  time  and  money  to 
change  set-ups  of  the  machine,  and  the  slight  footage 
•  i   bj    a  new  location   farther  along  in  a  working 
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General  plat  shoiving  "fanning"  of  holes  from  a  drill  base 


would  be  more  than  offset  by  the  expense  of  moving, 
loss  of  drilling  time  during  the  change,  transfer  of 
air  lines,  construction  of  new  pump,  and  the  like. 

Surveying  Holes — As  previously  stated,  the  deviation 
of  holes  in  this  formation  is  so  slight  that  it  is  unneces- 
sary to  carry  out  any  special  method  of  surveying, 
such  as  the  hydrofluoric  acid  method,  the  compass  and 
gelatin  method,  and  others.  Courses  are  obtained  by 
getting  the  alignment  of  the  holes  from  rods  centered 
in  the  chuck  and  projected  to  the  face  of  the  holes. 
About  20  ft.  of  rod  is  allowed  to  project  from  the  collar 
of  the  hole,  and  points  are  carefully  located  at  each  .end 
with  a  transit.  Co-ordinates  of  the  collar  of  the  hole, 
elevation  of  the  collar,  and  directions  are  then  obtained 
from  these  data.  Dips  are  usually  obtained  with  a 
Brunton  pocket  transit,  several  readings  being  made 
between  the  collar  of  the  hole  and  the  feed  screw,  as 
this  is  the  point  of  minimum  rod  sag.  When  completed, 
each  hole  is  plugged  and  plainly  tagged  with  a  small 
copper  washer  carrying  the  number  of  the  hole. 

Drilling  as  a  Guide  to  Mining  Methods — The  lime- 
stone formation  in  the  El  Potosi  property  is  such  that 
a  form  of  underhand  stoping  is  employed  without  the 
use  of  any  timber  whatever  to  support  the  back.  This 
necessitates  starting  mining  operations  at  the  top  of 
the  body,  and  great  care  must  be  exercised  in  thor- 
oughly cleaning  from  the  back  of  the  stope  any  loose 
boulders  or  doubtful  slabs.  In  fact,  the  roof  is  cleaned 
so  that  it  assumes  an  arched  shape,  this  having  proved 
the  safest  manner  in  which  to  handle  it.  Unsupported 
stopes  125  ft.  wide  are  not  uncommon,  and  one  stope 
has  a  vertical  height  of  250  ft.,  a  width  of  150  ft.,  and 
length  of  700  ft.,  entirely  without  timber  support. 


In  view  of  the  importance  of  the  determination  of 
the  top  of  the  orebody  before  stoping  operations  may 
be  intelligently  started,  the  diamond  drill  has  attained 
a  new  function,  as  drilling  is  both  economical  and  fast 
in  comparison  with  the  old-fashioned  and  haphazard 
way  of  exploration  with  drifts,  crosscuts,  and  raises. 
After  a  drill  log  has  shown  the  location  of  the  top  of 
a  body,  the  usual  drifts,  crosscuts,  and  raises  essential 
for  its  final  development  may  be  located  most  advanta- 
geously from  the  standpoint  of  economy  in  subsequent 
mining  operations.  This  may  be  shown  clearly  by  an 
example : 

In  drilling  through  virgin  ground,  20  ft.  of  sulphide 
ore  was  cut  in  a  horizontal  hole.  A  15-deg.  down  hole 
was  then  run,  and  30  ft.  of  ore  was  penetrated  on  the 
dip.  Other  holes  fanned  to  the  right  and  left  established 
the  dip,  lateral  extent,  and  strike  of  the  body.  There 
yet  remained  to  be  determined  its  upper  and  lower  boun- 
daries. Consequently,  a  30-deg.  down  hole  was  di-illed 
below  the  15-deg.  hole  which  had  caught  ore.  This 
hole  failed  to  bottom  on  the  ore  and  showed  broken 
limestone,  with  no  trace  of  ore.  A  20-deg.  down  hole 
was  then  drilled,  and  the  bottom  boundary  of  the  body 
was  thus  determined.  In  a  body  having  considerable 
depth  it  would  have  been  necessary  to  find  its  lower 
boundary  from  another  horizon.  To  explore  the  top 
of  the  body,  drifts,  crosscuts,  and  raises  were  first 
driven.  As  the  raises  continued  strong  in  ore  until 
poor  ventilation  made  it  impracticable  to  proceed  fur- 
ther, the  block  was  drilled  from  higher  levels,  and  its 
vertical  height  was  determined.  Thereafter,  stoping 
operations  could  be  started  with  facility.  At  no  time 
are  "up-angle"  holes  employed  to  ascertain  the  upward 
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trend  of  a  body,  as  they  are  impracticable  from  an  oper- 
ating standpoint. 

By  employing  similar  methods,  extensions  of  ore- 
bodies  may  be  proved.  This  may  be  illustrated  by  the 
plat  of  the  drill  base  accompanying  this  article.  This 
base,  located  on  level  4,  cuts  the  ground  to  the  south 
and  east  of  El  Potosi  shaft  No.  1.  Hole  No.  1,131  proves 
the  upward  extension  of  the  "0"  ore  body  above  the 
6th  level,  and  holes  1,135  and  1,137  show  the  probable 
continuation  of  the  "J"  orebody.  Hole  No.  1,129  was 
drilled  to  cut  over  some  of  the  old  workings  on  level  5. 

Mexicans  Learn  to  Operate  Drill 

Labor — For  a  number  of  years  all  drill  runners  were 
Americans;  at  the  present  time  all  drill  operations  are 
supervised  by  an  American.  He  is  a  salaried  employee 
of  the  company,  and  his  duties  in  the  main  consist  of 
setting  bits,  inspecting  the  machines,  and  overseeing  the 
work  of  the  runners.  Drill  runners  and  helpers  are 
Mexicans  trained  by  the  company.  Runners  and  help- 
ers work  on  a  contract  basis,  the  runner  receiving  8£c. 
gold  per  foot  drilled,  and  the  helper  5Jc.  The  runner  is 
guaranteed  a  minimum  of  $2.37}  and  the  helper  a  mini- 
mum of  $1.85  per  shift.  Contractors  are  paid  wages 
for  the  actual  time  required  for  changing  set-ups  at  the 
same  base  or  in  changing  bases,  at  their  minimum 
guaranteed  shift  rate.  They  can  average  45  ft.  per  shift 
in  typical  limestone,  and  under  good  conditions  can  drill 
100  to  110  ft.  in  eight  hours. 

Reports — The  reports  covering  the  drill  work  are 
as  follows: 

1.  Drill  runner's  shift  report. 

2.  Engineer's  report — diamond-drill  hole  log. 

3.  Report  on  drill  base. 

4.  Superintendent's  diamond-drill  hole  report. 

5.  Monthly  cost  report. 

6.  Annual  cost  report. 

An  example  of  a  drill  runner's  shift  report  is  given 
and  is  self-explanatory.  Under  "remarks"  are  made 
any  special  notations,  such  as  water  lost,  rods  pulled,  bad 
air.  caving  ground,  and  the  like. 


Hole  Xo.  1106                                         Sto.  Domingo. 
BL    POTOSI    MINING    CO 
DRILL  RUNNER'S  REPORT 

July  26.  1921 

Ore  encountered  at  413   ft. 
Commencing  at          415   ft. 
Ore  encountered  at     —  ft. 
Ore  encountered  at    —  ft. 

Tei 
To 

T.. 
To 

mina 

ting 

1  >a  v     x 
Night 

at    4  23  ft. 
122  ft 
-    -  ft. 
ft 

Remarks : 

Rods   pulled   twice. 
Pump  repacked. 

[Signature  ] 

Drill  Runner. 

Two  typical  drill-hole  logs  and  the  corresponding  en- 
gineers' reports  are  shown  in  the  accompanying  illustra- 
tions. They  give  all  geological  observations,  footage, 
engineering  data,  and  plats.  To  facilitate  their  com- 
pilation, all  drill  samples  are  turned  into  the  mine  office 
at  the  end  of  each  shift.  They  are  then  properly  classi- 
fied, special  care  being  taken  to  note  all  changes  in 
formation.  Often  there  are  changes  in  the  character- 
istics of  core  samples  which  may  appear  insignificant 
when  classified,  but  upon  correlation  with  other  data 
show  facts  of  importance.  Representative  samples  of 
each  shift's  run  are  tagged  and  filed  away  in  a  core 
tray.    When  the  hole  is  completed  and  has  been  logged, 


the  samples  are  filed  in  envelopes,  in  sections  represent- 
ing 150  ft.  of  hole.  These  envelopes  show  the  data  of 
completion  of  the  hole,  a  copy  of  the  log  of  that  section 
of  the  hole,  the  number  of  the  drill  base,  and  the  shaft 
number. 

After  core  samples  of  ore  are  carefully  classified,  and 
a  piece  is  saved  for  the  files,  the  remainder  is  tagged 
and  sent  to  the  assayer.  Core  and  sludge  samples  are 
assayed  separately.  Almost  invariably  core  assays  are 
higher  than  sludge  assays,  as  there  is  a  tendency  for 
the  heavier  particles  of  the  sludge  to  settle  to  the  bottom 


EL  POTOSI  MINING  COMPANY 
Diamond  Drill  Hole  Report 

,..„ 
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38 

BIT  REPORT 

To..l  L.1*. 

j 

REMARKS: 
lit  ro.    1105  drilled  600  feet. 

Report  for  an  individual  hole 

of  the  hole  rather  than  to  be  carried  out  by  the  water 
to  the  settling  trough.  Duplicate  pulps  of  core  and 
sludge  are  filed  for  future  reference.  As  a  rule,  samples 
are  assayed  for  silver,  lead,  and  zinc,  but  complete  as- 
says are  sometimes  made  of  the  metals  and  constituents 
indicated  on  the  drill-hole  log. 

Logs  of  holes  are  dated  on  the  day  of  the  completion 
of  the  hole  and  are  numbered  according  to  the  distance 
of  the  drill  bases  in  hundreds  of  feet  below  the  shaft 
collar.  This  is  due  to  the  fact  that  there  are  several 
working  shafts,  and  levels  carrying  the  same  number  in 
the  different  shafts  are  not  always  on  the  same  horizon. 
For  example:  Level  4  of  shaft  1  is  approximately 
1,100  ft.  below  the  collar,  and  the  first  hole  drilled  on 
level  4  is  1,101.  On  level  5,  shaft  1,  the  distance  below 
the  collar  is  about  1,200  ft.,  and  the  first  hole  drilled 
on  this  level  is  1,201.  Thus  the  numbers  as  arranged 
give  a  key  to  the  horizon  on  which  the  base  is  located. 

Plats  show  the  plan  of  the  hole  if  it  is  horizontal, 
and  both  plan  and  section  if  the  hole  dips.  Workings 
adjacent  to  the  drill  on  the  same  horizon,  in  conjunction 
with  workings  on  other  horizons  of  significance  to  the 
holes  being  drilled,  are  shown.     Sections  carry  collar 
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elevation  of  holes,  elevation  of  bottom  of  holes,  and 
elevations  of  any  level  intercepted.  The  report  on  the 
drill  base  is  a  resume  of  the  work  accomplished  by  that 
base,  and  includes  the  following  specific  data:  Drill- 
base  number,  shaft  number,  level  number,  block  number, 
hole  numbers,  footage  drilled,  types  of  holes  (whether 
fiat  or  angle),  and  assays.  A  statement  is  then  made 
as  to  what  blocks  of  ground  have  been  drilled,  followed 
by  a  resume  of  the  main  facts  discovered  by  each  hole, 
such  as  assays  of  ore  penetrated,  open  fissures  located, 
broken  ground  intercepted,  and  other  significant  data. 
This  report  is  accompanied  by  a  plat  giving  a  plan  view 
of  the  base  and  all  workings  having  any  relation  to  the 
holes  drilled. 

The  report  is  concluded  by  general  geological  com- 
ments on  the  entire  base,  recommendations  for  further 
work  on  the  ground  either  by  drilling  or  mine  develop- 
ment, and  also  comment  upon  the  future  possibilities  of 
the  ground. 

The  superintendent's  diamond-drill  hole  report,  a  sam- 
ple of  which  is  shown,  gives  daily  progress  of  the  hole, 
with  a  general  classification  of  the  formation,  whether 
limestone  or  ore.  The  bottom  of  the  sheet  shows  data 
pertaining  to  the  diamond  loss  in  carats  for  the  hole, 
and  the  number  of  feet  drilled  by  one  bit  is  shown  under 
"Remarks."  Broken  or  lost  stones  are  also  noted  under 
this  head.  The  report  is  concluded  with  the  cost  of 
supplies  and  labor.  It  is  forwarded  to  the  general  office 
and  forms  a  part  of  the  data  necessary  for  making  up 
the  monthly  cost  sheet. 

On  the  monthly  cost  sheet  expense  is  distributed  as 
"Labor,"  "Supplies,"  and  "Carbon";  it  is  condensed  in 
the  monthly  cost  sheet  under  the  general  heads  of 
"Operation,"  "Overhead,"  and  "Repairs." 

The  annual  cost  report  shows  the  financial  record  of 
drill  operations  for  the  fiscal  year,  and  includes  the 
average  cost  per  foot  of  drilling  during  the  period  which 
it  covers. 

Probably  in  no  other  mine  has  the  diamond  drill 
proved  its  worth  as  it  has  in  the  El  Potosi  and  affiliated 
properties.  The  extensive  orebodies  and  ample  reserves 
are  credited  in  great  part,  either  directly  or  indirectly, 
to  the  diamond  drill.  From  the  facts  and  illustrations 
brought  out  in  the  preceding  pages  it  is  clearly  evident 
that  the  role  played  by  the  diamond  drill  in  mining 
operations  is  broad  and  varied.  At  one  time  it  is  used 
as  an  ore  finder;  at  another  to  block  out  or  sample  a 
given  body;  again,  to  explore  the  extent  of  fissure  sys- 
tems, and  gather  geological  information;  and,  finally, 
to  clarify  methods  of  mining  a  given  body.  Through  an 
intelligent  interpretation  of  the  data  it  supplies,  broad 
ptiona  may  be  formed  which  are  invaluable  in  the 
correlation  and  the  scientific  mining  of  the  immense 
the  work  that  the  drill  has 
perforated  in  the  past,  it  is  only  logical  to  assume  that 
new  refinements  will  appear  in  the  future  further  to 
increase  the  potential  value  of  this  great  exploring 
agent. 


Robert  Sticht 

Special  Correspondence 

The  name  of  the  late  Robert  Sticht,  general  manager 
of  the  Mount  Lyell  Mining  &  Railway  Co.,  of  Tas- 
mania, was  familiar  throughout  the  world  as  that  of 
a  distinguished  mining  and  metallurgical  scientist.  Mr. 
Sticht  went  from  the  United  States  to  Tasmania,  where 
he  was  associated  with  Mount  Lyell  from  the  time 
its  resources  began  to  be  developed  by  the  company. 
After  an  examination  of  the  huge  pyritic  mass  there,  he 
declared  that  he  had  never  seen  a  deposit  of  ore  that 
so  lent  itself  to  true  pyritic  smelting.  In  1894  he  began 
acting  as  metallurgist  in  charge  of  the  company's  treat- 
ment operations,  and  from  then  to  the  time  of  his  death, 
on  April  29,  1922,  achieved  a  world-wide  reputation  for 
his  success  in  the  treatment  of  the  high-sulphide  ores 
with  a  minimum  of  fuel.  Much  of  this  work  was  of  a 
pioneer  nature,  for,  although  the  ore  was  naturally 
adapted  to  the  pyritic  process,  little  was  known  as  to  the 
correct  height  of  ore  column,  pressure  and  volume  of 
blast,  amount  of  free  silica  essential  in  the  charge,  and 
other  factors  necessary  for  the  best  operation.  To  Mr. 
Sticht  is  due  much  of  the  credit  for  the  discussion  of 
pyritic  smelting  which  appeared  in  Dr.  Peters'  books  on 
the  principles  and  practice  of  copper  smelting.  In  recent 
years  Mr.  Sticht  made  two  trips  to  the  United  States, 
chiefly  to  study  the  electrolytic  treatment  of  lead- 
zinc  ores.  Mr.  Sticht  took  the  deepest  interest  in  general 
science,  literature,  and  art.  His  library  was  one  of  the 
finest  private  collections  in  the  commonwealth. 


Costs  at  the  Mclntyre  Porcupine  Mines 

The  Mclntyre  Porcupine  Mines  Co.,  situated  in 
Schumacher,  Ont.,  gives  the  following  milling  record 
and  operating  costs  for  the  year  ending  June  30,  1922. 
in  its  500-ton  cyanide  plant: 
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Tons  milled .    . 
Value  per  ton 
Gross  value. . 
Production . 
Per  ton  milled  - 

TililitlE 

Per  ton  milled 
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fiuriiinit'  ti«.iir- 

Time  in  percei 


193.971 

$10  69 

$2,074,088.40 
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Iron-Ore  Deposit  Discovered  in  Malaya 

A  new  and  valuable  deposit  of  iron  ore  has  just  been 
discovered  near  Ipoh,  in  the  Federated  Malay  State  of 
1'erak,    according    to    '  The    report 

shows  that  trier.'  .'ire  between  five  and  six  million  tons 
available  between  the  surface  and  t(K)  ft.  below.  Smelt- 
ing and  transport  difficulties  .'ire  not  Insurmountable. 
It  is  probable  that  this  ore  will  And  a  ready  market  in 
Sintr:ii 


'loll 

I  tevelopraenl 

tuj  end  HtopinH 


.•  end  Ir»ni»p<irtnti"'i  ol  on 

Heeling;  and  mnintcnnnce,  building 
Bmployeea1  inauraiioeend  welfen 

ine  office 
Administrative  nnd  Rcnrrnl  expense,  heed  offle 
teral 


November  18,  1922 


Engineering  and  Mining  Journal-Press 


903 


The  Greatest  Mining  Enterprises 

"Can  you  kindly  give  us  the  names  of  the  five  greatest 
engineering  projects  now  under  way  throughout  the  world 
and  a  brief  description  of  each  ?  If  you  can  conveniently 
give  us  such  information  it  will  be  greatly  appreciated." 

As  this  inquiry  covers  a  scope  larger  than  the  field 
which  we  serve,  we  shall  only  give  a  list  of  those 
projects  particularly  related  to  metal  mining,  and  leave 
to  authorities  in  other  fields  a  selection  of  projects  with 
which  they  are  more  familiar  than  we  are.  It  is  ex- 
ceedingly hazardous  to  give  a  list  of  names  whose 
selection  can  readily  become  a  subject  of  controversy, 
but  the  following  enterprises  are  among  the  world's 
greatest  mining  activities,  great  not  only  with  regard 
to  size  of  operation  but  also  with  respect  to  the  par- 
ticular difficulties  that  had  to  be  overcome  in  each 
enterprise.  We  have  chosen  six  rather  than  five,  of 
which  one  selection  covers  a  group  of  mines,  and  shall 
permit  the  reader  to  exercise  his  own  judgment  in 
picking  out  the  five  which  he  thinks  are  the  greatest : 

The  Utah  Copper  Co.,  in  Bingham  Canyon,  Utah,  a 
gigantic  copper  mine  operated  by  steam  shovels  and 
one  of  the  most  successful  copper  mines  in  the  world, 
despite  the  fact  that  the  copper  content  of  the  ore  runs 
generally  less  than  20  lb.  per  ton. 

The  Chile  Copper  Co.,  whose  operations  are  at 
Chuquieamata,  Chile.  Another  gigantic  low-grade  cop- 
per mine  worked  on  a  huge  scale,  and  which  successfully 
employs  leaching  of  the  ore. 

Sulphur  mining  in  Louisiana  and  Texas,  remarkable 
for  the  unique  method  of  recovering  the  sulphur  from 
great  depths — the  Frasch  process.  Superheated  steam 
is  forced  in  pipes  leading  to  the  sulphur  deposit,  the 
sulphur  is  melted  and  is  pumped  to  the  surface. 

The  iron  mines  on  the  eastern  Mesabi  Range,  which 
are  open-pit  operations,  the  largest  in  the  world. 

The  copper  mines  of  the  Union  Miniere  du  Haut 
Katanga,  which  are  developed  in  the  heart  of  Africa, 
where  many  unusual  difficulties  were  encountered. 

The  gold  mines  of  the  Rand,  in  South  Africa,  may  also 
be  classed  as  among  the  world's  foremost  mining  opera- 
tions. Not  only  is  mining  done  from  great  depths, 
5,000  to  7.000  ft.  below  the  surface,  but  labor  conditions 
and  metallurgical  problems  have  been  troublesome. 


The  Tallest  Stack  in  the  World 

"In  my  last  number  of  the  Journal-Press,  dated  Aug.  19, 
which  I  have  just  received,  there  is  a  photo  on  the  front 
cover  of  'Anaconda's  Big  Stack — the  Tallest  in  the  World.' 

"I  have  lately  visited  the  Saganoseki  Smelting  Works, 
belonging  to  the  well-known  Kuhara  Mining  Co.,  and  I 
inclose  a  picture  showing  the  stack  at  these  works. 

"As  the  Saganoseki  stack,  which  is  550  ft.  high  and  has 
a  diameter  at  the  top  of  27.5  ft.,  is  the  tallest  in  Japan,  I 
am  very  curious  to  know  how  this  compares  with  the  Ana- 
conda stack  in  height.  I  would  be  greatly  obliged  if  you 
could  kindly  give  me  the  height  and  diameter  at  the  top 
of  the  Anaconda  stack." 

To  anyone  unfamiliar  with  the  comparative  measure- 
ments of  the  Anaconda  and  the  Saganoseki  stacks  the 


Japanese  stack  appears  much  taller,  an  illusion  created 
by  its  more  slender  construction.  However,  the  Ana- 
conda Copper  Mining  Co.'s  stack  as  shown  on  the 
cover  of  our  issue  of  Aug.  19  is,  so  far  as  we  know,  and 
as  stated  there,  the  largest  in  the  world.  This  stack 
discharges  the  flue  gases  after  they  have  been  through 
the  Cottrell  precipitators  and  is  built  of  perforated 
brick  laid  in  acid-resisting  mortar,  and  it  has  numer- 
ous built-in  bands  of  heavy  reinforcing  steel.  This 
stack  is  585  ft.  high,  or  35  ft.  taller  than  the  Saganeseki 
stack,  and  has  an  inside  diameter  of  75  ft.  at  the 
bottom,  and  60  ft.  at  the  top,  with  walls  varying  from 
6  ft.  6  in.  at  the  base  to  2  ft.  in  thickness  at  the  top. 
The  stack  rests  on  a  massive  concrete  foundation,  and 
is  a  landmark  for  miles  around.  An  interesting  feature 
of  its  construction  is  the  fact  that  the  brick  was  made 
of  old  Anaconda  mill  tailings.  The  stack  is  capable  of 
discharging  three  or  four  million  cubic  feet  of  gas  per 
minute,  and  replaced  an  older  stack  which  was  300  ft. 
high.  Perhaps  you  had  in  mind  the  dimensions  of  this 
older  stack  when  you  made  your  comparison. 


The  Saganoseki  stack,  the  tallest  in  Japan 
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Determining  Proper  Mine  Locomotive 
for  Specific  Service 

Factors  To  Be  Considered  in  Making  Selection  of 

Equipment  of  Both  Storage-Battery 

and  Trolley  Types 

By  Graham  Bright 

IN  the  last  decade,  many  factors  have  influenced  the 
increasing  demand  for  electrical  haulage  equipment 
for  mines.  The  necessity  for  reduced  mining  costs, 
the  striving  for  increased  tonnage,  the  improvements 
in  electric  motors  and  locomotives,  the  increase  in 
number  and  capacity  of  power  lines,  and  a  better 
understanding  of  the  advantages  and  savings  obtain- 
able by  the  use  of  electric  power — all  are  partly 
responsible  for  the  general  adoption  of  electric  mine 
locomotives  for  underground  haulage. 

A  great  variety  of  mine  locomotives  are  now  avail- 
able, involving  many  new  features  advantageous  to 
the  user  from  the  standpoint  of  simplicity,  accessibil- 
ity and  maintenance.  They  may  be  divided,  however, 
into  two  general  types — namely,  trolley  and  battery. 
To  the  uninitiated,  there  is  a  sort  of  fatal  simplicity 
about  the  latter  type;  as  the  fact  that  it  carries  its 
power  on  its  back,  so  to  speak,  eliminates  the  necessity 
for  any  form  of  a  trolley  system  and  makes  it  seem 
desirable  for  many  applications  where  careful  analysis 
shows  it  to  be  impracticable.  As  an  illustration  of  this, 
an  incident  might  be  cited  of  an  inquiry  received  for 
a  storage-battery  locomotive  for  yard  service.  Com- 
plete service  details  was  submitted  with  the  inquiry, 
and  it  was  found  that  a  locomotive  of  not  less  than 
twenty-five  tons'  weight  would  be  required.  As  an 
alternative,  a  trolley -type  locomotive  could  be  offered 
weighing  only  eight  tons  at  a  price  of  about  one-third 
of  the  storage-battery  type  and  more  desirable  from 
all-around  Bervice  standpoint.  This  apparent  discrep- 
ancy is  explained  bj  the  fact  that  a  certain  percentage 
of  the  power  in  a  atorage  batter;  on  a  locomotive 
is  expended  in  pulling  itself  around,  and  the  larger 
the  battery  necessary,  the  more  power  is  required  for 
this  purpose.  Obviously,  under  certain  conditions  BO 
large  a  battery  would  be  necessary  as  to  make  its 
weighl  and  il  of  proportion  to  the  work 

to  be  done.     This  illustration  Bhowa  clearly  thai  seldom 

motive  requirements  the  same  and  thai 

all  conditions  surrounding  actual  operation  should   be 
fully  analyzed  before  recommendations  are  made. 

To   choose  correctly  a  locomotive   suited   to  a   par- 
ticular mine  or  industrial  service,  the  following  data 

lid  lie  avail  '■  ,n<- 

problem: 

Weight  of  empty  car. 

W'ell'ht    of 

Number  of  cars  per  trip  (average  and  maximum). 

tga  lenjrth  of  round  trip. 
Number  of  trips  per  day. 
Hours  worked  per  day. 

Maximum    grade   and    it-    length    in    favor   of  or   against 
load. 


Average  grade  in  favor  of  or  against  load. 

Gage  of  track. 

Minimum  curvature  of  track. 

Weight  of  rail. 

Power  available. 

Limiting  dimensions. 

The  locomotive  weight  required  by  the  worst  grade 
conditions  should  first  be  determined.  This  may  be 
found  by  the  formula: 

L(R  +  G) 
n  —  20P  —  G 
where  W  is  the  required  weight  of  the  locomotive  in 
tons,  L  is  the  weight  of  the  trailing  load  in  tons,  R  is 
the  frictional  resistance  of  the  load  in  pounds  per  ton. 
G  is  the  grade  resistance  in  pounds  per  ton,  and  P  is 
percentage  of  adhesion. 

R  is  determined  by  the  type  and  weight  of  car,  the 
kind  of  bearings,  and  the  condition  of  track.  Where 
test  values  of  the  particular  car  are  not  available,  it  is 
customary  to  assume  30  lb.  per  ton  for  mine  cars  up  to 
three  tons'  capacity ;  15  to  20  lb.  per  ton  for  larger  mine 
cars;  and  7  to  10  lb.  per  ton  for  standard  freight  cars. 
With  roller  bearings  the  resistance  of  mine  cars  can 
be  assumed  at  15  to  20  lb.  per  ton.  G  is  twenty  times 
the  per  cent  grade.  When  there  are  curves,  the  resist- 
ance can  be  estimated  at  0.5  to  1  lb.  per  ton  per  degree 
of  curvature,  depending  on  the  wheelbase  of  the  car. 
Curve  resistance  may  usually  be  neglected  in  mine  ap- 
plications, as  the  curve  is  usually  much  shorter  than  the 
train.  The  value  of  P  is  20  for  cast-iron  wheels  and  25 
for  steel-t  road  wheels. 

Where  the  grade  is  in  favor  of  the  load,  the  locomo- 
tive weight  required  to  hold  the  train  on  the  down  grade 
may  be  the  determining  factor.  In  this  case,  the  carve 
resistance  is  neglected.     The  formula  then  becomes 

w  —    20P—G 
As  a  matter  of  safety  for  braking,  P  should  be  taken 
at  18  for  cast-iron  wheels  and  20  for  steel. 

Where  grades  are  light,  the  weight  of  locomotive 
required  to  accelerate  the  train  may  be  the  determining 
factor.  This  is  obtained  from  the  formula 
Lil:  G  J  C+A) 
■Jo/'  (G  <+A) 
where  I  Is  accelerating  resistance.  This  is  usually 
taken  as  100  lb.  per  ton  for  acceleration  at  the  rate  of 
one  mile  per  hour  per  Becond,  and  the  rate  of  accelera- 
tion required  In  mining  Bervice  is  0.1  to  0.2  miles  per 
id,  making  .1  equal  10  to  20.  The  value  of  P  during 
acceleration  maj  be  taken  aa  26  for  cast-iron  wheels 
or  BO  for  steel-tread  wheels,  it  will  be  apparent  that, 
where  G  is  large  with  respect  to  I.  the  increase  in 
allowance  adhesion  during  acceleration  will  more  than 
compensate  for  the  inclusion  of  A,  so  that  acceleration 
need  be  considered  only  where  grades  arc  light. 

The  weighl  of  the  locomotive  should  be  checked 
with    the   weighl    of    the    rail.    and.    for    good    operating 

conditions,  the  figure  expressing  the  weight  of  the  rail 
m  pounds  per  yard  should  be  approximately  three  times 
that  expressing  the  rate  of  a  two-axle  locomotive  in  tons. 
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When  the  weight  of  the  locomotive  has  been  deter- 
mined, the  motor  capacity  should  be  checked  against 
the  service.  In  haulage  service  it  is  desirable  to  check 
the  root-mean-square  current  against  the  continuous 
rating  of  the  motors. 

The  ability  of  the  motor  equipment  to  perform  the 
service  required  of  the  locomotive,  without  overheating, 
really  depends  on  the  continuous  capacity  of  the  motors 
at  the  average  voltage  applied  to  the  motors.  This  aver- 
age is  50  to  80  per  cent  of  the  line  voltage,  as  the 
motors  are  connected  across  the  line  without  resistance 
in  series  a  part  of  the  time  only.  Since  mine  motors 
are  rated  on  a  nominal  basis  of  one  hour  at  normal 
voltage,  the  continuous  rating  must  be  secured  to 
specify  the  adequate  motor  capacity. 

It  is  the  usual  practice  to  equip  locomotives  with 
motors  large  enough  so  that  the  hour-rating  will  not 
be  exceeded  at  the  rated  drawbar  pull  of  the  locomotive. 
TE  X  MPH 


HP 


375 


where  HP  is  the  horsepower  at  the  wheel  and  TE  is 
tractive  effort  in  pounds  at  the  wheel.  TE  =  DBP  = 
locomotive  friction  (which  is  assumed  at  1  per  cent 
or  20  T  pounds),  where  T  is  the  locomotive  weight  in 
tons.  TE  =  DBP  -f  20  T,  or  as  DBP  with  steel  tread 
wheels  is  25  per  cent  of  the  locomotive  weight,  of  500  T 
<  lb.),  TE  =  520  T  (lb.).  As  mine  motors  are  rated  at 
the  armature  shaft,  to  get  the  motor  horsepower  re- 
quired, add  the  gear  loss  to  obtain  the  horsepower  at 
the  wheel.  Assuming  a  heat  loss  of  5  per  cent  and 
substituting 

_    520  T  X   MPH 
0.95  X  375 

HP 

-jr  =  1.46  Mph  or 

HP  per  ton  per  MPH  =  1.46 
If  the  horsepower  per  ton  per  MPH  is  1.5,  the  hour- 
rating  of  the  motor  will  not  be  exceeded  at  the  rated 
drawbar  pull  of  the  locomotive.  As  the  maximum 
adhesion  on  starting  is  approximately  33  per  cent,  the 
maximum  drawbar  pull  which  the  locomotive  can  exert 
will  be  approximately  this  same  percentage  above  the 
rated  drawbar  pull  of  25  per  cent.  This  corresponds 
to  an  increase  of  25  per  cent  in  motor  current  above 
that  at  the  rated  drawbar  pull.  Since  modern  mine 
motors  will  stand  overloads  of  100  per  cent  or  more 
during  acceleration  without  injury,  the  horsepower  per 
MPH  might  be  considerably  below  1.5  without  affect- 
ing the  ability  of  the  motors  to  slip  the  wheels  without 
injuring  the  motor.  However,  with  the  usual  inherent 
low  ratio  of  continuous  capacity  to  hour-rating,  it  is 
desirable  to  have  the  horsepower  per  ton  per  MPH  1.5 
to  insure  a  motor  with  sufficient  continuous  capacity 
for  the  service  expected  from  a  mine  locomotive. 

The  standard  motor  equipment  on  haulage  locomo- 
tives has  sufficient  continuous  capacity  to  perform  prac- 
tically any  service  required  of  a  locomotive  of  the  weight 
involved.  Where  exceptionally  severe  service  conditions 
indicate  that  additional  capacity  is  required,  this  can  be 
obtained  by  the  use  of  ventilated  housings  on  the  motor, 
or  forced  ventilation  on  the  locomotive.  This  method 
of  increasing  the  capacity  is  preferable  to  increasing 
the  size  of  the  motor. 

In  storage-battery  locomotive  applications  it  will 
usually  be  found  that  the  battery  capacity  rather  than 
the  weight  is  the  determining  factor.  More  accurate 
data  as  to  service  are  required  to  select  a  battery  for 
a  battery  locomotive  than  to  select  the  proper  equipment 


for  a  trolley  locomotive.     The  battery  capacity  can  be 
roughly  determined  from  the  formula : 

Watt-hours  =  tractive  effort  X  172  X  distance, 
where  distance  is  given  in  thousands  of  feet.  The 
tractive  effort  required  on  the  various  sections  of  the 
run  should  be  figured  separately  and  the  watt-hours 
added.  The  sum  will  determine  the  capacity  of  battery 
required.  A  more  accurate  check  can  of  course  be  made 
by  the  use  of  motor  curves,  but  the  formula  gives  a 
first  approximation  and  is  usually  as  accurate  as  the 
data  on  which  it  is  based.  The  weight  of  the  locomo- 
tive required  to  mount  a  battery  of  the  proper  capacity 
is  usually  greater  than  that  required  from  the  stand- 
point of  adhesion. 

Storage-battery  locomotives  are  rated  at  1,000,  2,000 
and  3,000  lb.  drawbar  pull  for  the  6,000,  8,000  and 
10,000-lb.  chassis  respectively  at  a  speed  of  three  and 
one-half  miles  per  hour.  The  chassis  weight  does  not 
include  the  battery,  so  that  the  total  weight  of  the  com- 
plete locomotives  will  be  about  four,  six,  and  eight  tons. 

The  motors  have  a  one-hour  rating  equal  to,  or 
greater  than,  the  nominal  rating  of  the  locomotive. 
Though  the  horsepower  per  ton  per  MPH  is  less  than 
on  trolley  locomotives,  the  motors  will  slip  the  wheels 
without  injury  to  the  motor.  The  motors  have  a  high 
continuous  capacity  with  respect  to  the  hour-rating, 
and  the  motor  capacity  is  greater  than  the  battery 
capacity,  so  there  is  little  danger  of  overheating. 


Repairing  Belt  Conveyors 

By  A.  M.  Oliver 

The  average  concentrating  mill  has  in  daily  use  a 
considerable  amount  of  conveyor  belting.  This  belting 
represents  the  investment  of  hundreds  and  even  thou- 
sands of  dollars  and  plays  an  important  part  in  the 
operating  of  the  mill.  Yet  it  is  not  unusual  to  see  an 
expensive  belt,  several  hundred  feet  long,  go  out  of 
service  prematurely  on  account  of  a  damaged  surface. 
It  often  happens  that  a  crowbar  or  some  other  heavy 
tool  is  dropped  on  it,  tearing  a  hole  in  its  rubber  cover, 
which  is  there  to  protect  the  belt  from  abrasive  wear. 
The  plies  of  duck,  thus  exposed,  quickly  rot. 

There  is  a  way  of  repairing  this  damage:  If  the 
rubber  cover  is  merely  torn  back — that  is,  if  all  of  the 
cover  is  there,  being  only  peeled  from  the  body  of  the 
belt — the  trouble  is  easily  corrected.  Wash  with  gaso- 
line both  the  cover  and  the  first  ply  of  duck  that  is 
exposed.  Allow  it  to  dry  thoroughly.  Do  not  attempt 
to  do  any  more  until  the  gasoline  is  completely  evapo- 
rated. Then  apply  two  coats  of  ordinary  rubber  cement 
such  as  is  used  on  automobile  tubes,  leaving  each  coat 
of  cement  to  dry.  When  the  second  coat  is  perfectly 
dry,  press  down  the  cover  of  the  belt  and  rub  firmly 
with  a  file  handle  or  some  other  dull  tool,  making  sure 
that  no  air  bubbles  remain  under  the  cover. 

When  the  belt  cover  is  completely  torn  away,  it  is 
necessary  to  replace  it.  How  this  is  done  depends  upon 
the  size  of  the  hole.  On  a  small  hole,  about  the  size  of 
a  silver  dollar,  wash  the  damaged  part  carefully  with 
gasoline,  as  above  described.  Any  tire  dealer  will  sell 
you  a  small  can  of  "tire  putty,"  in  appearance  similar 
to  common  putty.  Work  this  putty  with  your  hands 
until  it  is  the  shape  of  the  hole  to  be  repaired,  dip  in 
gasoline,  and  then  press  it  firmly  into  the  hole. 

When  a  larger  area  of  the  surface  of  the  cover  is 
damaged,  proceed  as  above;  then  cement  a  piece  of  an 
old  automobile  tube  over  the  exposed  duck. 
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Core  Drilling  in  Oil  Fields  of 
Southern  California 

Single-  and  Double-Barrel  Drills  Used  as  Substi- 
tutes for  Fish-Tail  Bit— Double-Barrel  Drill 
Superior  Though  More  Expensive 

In  southern  California,  core  drilling  in  oil  wells  has 
risen,  in  the  short  space  of  one  year,  from  a  theory  to  a 
substantial  practicality,  state  J.  E.  Elliott  and  F.  C. 
Merritt  in  a  recent  report  of  the  California  State  Min- 
ing Bureau  summarizing  operations  in  the  Califor- 
nia oil  fields.  Primarily  designed  to  obtain  a  sample 
of  sands  suspected  of  containing  oil,  the  uses  of  the 
core  drill  are  multiplying,  and  operators  are  depend- 
ing on  it  to  a  greater  extent  every  day.  Two  types 
of  lore  drills  are  in  use  in  southern  California  fields — 
single-barrel  and  double-barrel  drills.  Devices  which 
take  scrapings  from  the  walls  or  bottom  of  the 
hole,  and  which  are  popular  in  Texas,  are  not  in  use  in 
southern  California. 

A.  W.  Ambrose  describes  a  single-barrel  core  drill, 
used  in  Texas,  and  virtually  the  same  thing  is  being  used 
today  in  hundreds  of  wells  in  California.  In  its  simplest 
form  it  consists  of  a  length  of  drill  pipe  from  3  to  8  in. 
in  diameter,  with  from  four  to  sixteen  teeth  cut  in  one 
end  with  a  hack-saw  or  oxy-acetylene  flame.  Alternate 
teeth  are  bent  slightly  in  either  direction  just  as  the 
teeth  of  a  saw  are  set.  This  is  for  the  purpose  of  giving 
clearance  for  the  escape  of  the  cuttings.  This  contriv- 
-  rotated  slowly  on  the  bottom  of  the  hole,  and 
when  it  is  decided  that  enough  core  has  been  cut,  con- 
siderable weight  is  given  to  the  pipe  for  the  purpose 
of  bending  the  teeth  in  to  form  a  basket,  and  the  pipe  is 
withdrawn  from  the  hole.  In  slightly  more  complicated 
form  the  pipe  contains  a  bulkhead  about  4  ft.  above  the 
.  in  which  is  a  valve  which  permits  the  escape  of 
the  fluid  that  will  be  entrapped  when  the  barrel  enters 
the  hole.  Immediately  above  this  bulkhead  are  holes  in 
the  walls  of  the  pipe,  which  permit  the  escape  of  the 
mud  flush. 

The  double-barrel  core  drill  consists,  roughly,  of  two 
concentric  barrels,  between  which  the  mud  flush  passes 
diriTtly  to  the  bottom  of  the  hole.  These  two  barrels 
are  attached  to  various  types  of  rutting  shoes.  The  inner 
barrel  is  usually  from  2  to  '■'•  in.  in  diameter.  The  core 
H  up  through  this  inner  barrel  and  is  protected  by 

it  from  the  mini  flush.     This  inner  barrel  may  I f  any 

desired  length,  and  it  is  fitted  at  the  top  with  a  valve 
which  permits  the  escape  of  the  entrapped  fluid.  The 
:  the  single-barrel  eore  drill 
and  the  double-barrel  core  drill  is  that  in  the  latter  the 
mud  Bust)  ran  be  carried  directly  to  the  bottom  "I  the 
hole  without  coming  in  contact  with  the  ton.  I  I 
not   be  done  with  a  single  -barrel,  and   it    is  a  detail   that 

fie  ext  ractioii  of  good  i 
The  various  types  of  core  drills  are  designed  to  be 

fish-tail  bit.  Careful  manipula- 
tion is  a  prime  requisite  with  all  t >■  i  ■  hills. 
This  point  cannot  be  emphasi                   -ugly. 


The  chief  advantage  of  the  single-barrel  drill  is  its 
low  cost  and  the  fact  that  it  may  be  made  up  quickly  by 
any  mechanic.  In  some  kinds  of  formations  it  extracts 
samples  which  serve  the  purpose,  particularly  in  soft 
shale.  Its  chief  disadvantage  is  that  the  material 
extracted  is  more  of  a  sample  than  a  core,  and  this 
material  cannot  be  relied  upon  as  being  a  true  sample 
of  the  formation  at  the  bottom  of  the  hole.  There  are 
two  principal  reasons  for  this:  First,  the  holes  for  the 
escape  of  the  circulating  fluid  are  from  3  to  6  ft.  from 
the  cutting  edge.  The  barrel  is  run  in  and  there  is  no 
way  to  circulate  out  the  heavy  mud,  cavings,  and  cut- 
tings that  have  settled  in  the  bottom  of  the  hole  since 
the  last  run  of  the  fish-tail  bit.  This  material  is  often 
compressed  into  a  cylindrical  form,  which,  to  the  unini- 
tiated, has  the  appearance  of  a  core.  One  such  alleged 
core  contained  in  the  heart  of  it  a  fragment  of  a  cement 
sack.  The  second  great  fault  with  the  single  barrel  is 
the  fact  that  if  it  is  rotated  too  rapidly  or  given  too 
much  weight  it  will  quickly  generate  great  heat,  and  in 
extreme  cases  the  barrel  will  become  plastic  and  How. 
resulting  in  a  great  knot  of  iron,  which  is  sometimes 
difficult  or  impossible  to  extract  from  the  hole.  In  this 
case  the  formation  being  cored  will  be  sintered  or  even 
fused  so  that  it  loses  its  original  identity.  .  .  .  It  is 
not  as  yet  widely  realized  that  incipient  fusion  may 
result  in  erroneous  conclusions  regarding  the  forma- 
tion cored. 

A  properly  constructed  double-barrel  core  drill  i 
more  to  build  and  operate  than  the  single  barrel,  but  the 
results  obtained  more  than  justify  the  added  expense. 
.Much  longer  cores  can  be  obtained  than  with  the  single- 
barrel,  and,  owing  to  its  tool  steel  teeth,  it  can  bore  in 
hard  material  that  the  single  barrel  cannot  reach.  The 
double  barrel  core  drill  extracts  a  core  that  is  similar  in 
appearance  to  cores  extracted  by  the  diamond  drill.  The 
formation  extracted  is  exactly  as  it  is  in  nature,  without 
being  washed  by  the  mud  flush  or  being  burned.  As 
circulation  passes  to  the  bottom  of  the  hole  it  is  possible 
to  get  rid  of  heavy  mud  and  cavings  in  the  bottom  of  the 
hole  before  coring  starts,  and  also  to  keep  the  cutting 
edges  cool  during  the  coring  operation. 

Imperial  Oil  Co.  Finds  Gas  Only 
in  Alberta  to  Date 

Oil    drilling   operations    in    Alberta    by    the    Imperial 
Oil  Co.  have  so   far  produced   nothing  of  value  N 
natural    gas.   although   drills    have   been  put   down   to   a 

considerable  depth.  The  well  at  Pouce  Coupe  struck 
gas  at  I, •'.?■">  it.,  with  a  flow  of  io  million  cubic  feet  per 
day  and  was  put  down  to  2,612  ft.  without  encounter- 
ing oil.  At  Mmc  Head  a  l.Vin.  bole  is  being  drilled 
and  a  depth  of  1,400  ft.  has  been  reached  without  find- 
ing gas  or  oil.  The  Fabyan  well  is  down  2,600  ft.,  with 
a  strong  flow  of  gas.  The  well  at  Monitor  has  attained 
;i  depth  of  ."..I"..  '   at   Willow  (reek  2.70(1  ft., 

hut  without  results.     On  Sept.  11  a  well  was  started  just 
OH  tlie  international  boundary,  which  at 
mtfl  was  down    1,000  ft. 
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Drill— No.  1,422,264.  A.  L.  Hawkes- 
worth,  Butte,  Mont.  The  drill  bit 
covered  by  this  patent  was  described 
in  the  Aug.  5  issue  of  the  Engineering 
and  Mining  Journal-Press. 

Rotary  Amal- 
gamator —  No. 
1,423,169.  Rus- 
sell Thayer, 
Philadelphia. 
The  character  of 
this  machine  is 
shown  in  the  ac- 
companying cut. 
The  pulp  is  fed 
at  the  top  and 
the  inner  cone 
rotated,  the 
mercury  spread- 
ing itself  over 
the  inner  smooth 
surface  owing 
to  centrifugal 
force.  Provision 
is  made  at  the  bottom  of  the  outer  cone 
for  drawing  off  the  heavy  amalgamated 
product. 

Oil  Shales— No.  1,422,204.  W.  W. 
Hoover  and  T.  E.  Brown,  New  York 
City.  Wells  are  driven  in  a  subsurface 
deposit  of  oil  shale,  and  explosives  in- 
troduced which  fracture  the  formation 
so  that  it  is  permeable  to  a  heating' 
medium,  subsequently  introduced.  This 
heating  medium  is  then  circulated 
through  the  shale,  converting  the 
bituminous  material  into  recoverable 
oil. 

Discharging  Smelter  Gases  —  No. 
1,422,575.  W.  H.  Howard,  Salt  Lake 
City,  assignor  to  American  Smelting  & 
Refining  Co.,  New  York  City.  Stack 
gases  injurious  to  vegetation  are  di- 
luted by  injecting  into  the  stack  another 
gas  of  an  unobjectionable  character  hav- 
ing a  temperature  above  that  of  the  at- 
mosphere, the  mixture  so  made,  diffus- 
ing into  the  atmosphere,  being  harmless 
to  vegetation. 

Chloride  Volatilization — No.  1,425,- 
667.  Samuel  McKirahan,  Golden,  Colo., 
assigner  of  two-thirds  to  F.  A.  Fuller, 
Denver.  Finely  ground  oxidized  ores 
are  mixed  with  sodium  chloride,  the 
mixture  heated  above  1,000  deg.  C.  to 
volatilize  the  metal  chlorides,  and  the 
metal  recovered  from  the  volatile 
product. 

Tube  Mill— No.  1,428,687.  Jose  Fer- 
encz,  Curityba,  Parana,  Brazil.  In  this 
tube  mill,  as  shown  in  the  illustration, 


a  shaft  extends  throughout  the  mill, 
being  carried  on  the  trunnions  at  either 
end.    On  this  shaft  are  mounted  grind- 


ing rollers  which  come  in  contact  with 
the  lining  of  the  mill  at  the  bottom. 

Roasting  Zinc  Blende— No.  1,422,701. 
F.  W.  Harboard,  London,  England.  Com- 
plex zinc  sulphide  ore  or  concentrate, 
or  zinc  blende,  is  finely  ground  and 
injected  by  a  blast  of  air  against  a  sur- 
face within  an  externally  heated  muffle 
chamber.  As  the  material  falls  down 
the  incline  of  this  chamber  to  a  collector 
below,  the  desired  degree  of  roasting  is 
obtained.  A  dust  catcher  is  also  pro- 
vided. 

Vertical  Retort  Furnace — No.  1,422,- 
684.  Ferdinand  Fiechtl,  Cherryvale, 
Kan.  A  smelting  furnace  with  vertical 
retorts,  removable  covers  therefor,  a 
mechanism  for  opening  and  closing  the 
bottoms,  and  means  for  introducing 
compressed  air  around  the  retorts. 

Refining  Copper-Nickel  Matte  —  Ca- 
nadian patent  No.  220,718.  The  Brit- 
ish America  Nickel  Corporation,  Ltd., 
Kristiansands,  S.,  assignee  of  N.  V. 
Hybinette.  Christiania,  Norway,  and  R. 
L.  Peek,  Ottawa,  Ont.  A  method  for 
electrolytically  separating  the  copper 
from  the  nickel  of  converter  matte,  and 
of  purifying  nickel-copper  sulphate 
electrolytes. 

Flotation  Reagent — Canadian  patent 
No.  219,757.  Canadian  Luckenbach 
Processes  Co.,  Ltd.,  Toronto,  Ont.,  as- 
signee of  the  Luckenbach  Processes, 
San  Francisco,  assignee  of  Royer 
Luckenbach,  New  York  City.  The 
reagent  may  comprise  liquefied  wood 
pitch;  the  reaction  product  of  a 
pitch,  an  alkali,  and  a  salt;  or  the 
reaction  product  of  a  rosin  pitch  and 
an  alkaline  reagent. 

Converter-Gas  Discharge  Pipe  —  Ca- 
nadian patent  No.  219,392.  The  Ameri- 
can Smelting  & 
Refining  Co., 
New  York  City, 
assignee  of  W. 
H.  Howard,  Salt 
Lake  City. 
Gases  from  a 
converter  treat- 
ing  copper 
matte  are  re- 
moved  by  a 
closely  fitting 
discharge  conduit  at  the  end,  rotating 
with  the  converter,  instead  of  passing 
through  the  throat  at  the  center,  as  is 
the  common  practice. 

Hydrometallurgy  of  Copper  —  Ca- 
nadian patent  No.  219,866.  C.  J.  A. 
Dalziel,  London,  England.  Finely 
ground  ore  is  leached  in  acid,  and  the 
pulp,  without  filtration,  passed  through 
electrolytic  cells,  an  air  blast  being 
used  for  agitation  to  prevent  sedi- 
mentation. 

Recovering  Vanadium  —  Canadian 
patent  No.  219,939.  P.  A.  Mackay,  Lon- 
don, England.  Vanadium  pentoxide  is 
separated  from  vanadium  ores  or  vana- 
dates of  lead  by  the  use  of  oleum. 

Vertical  Zinc  Retorts— No.  1,424,823. 
Archibald  Jones,  Pittsburgh,  Pa.  A 
zinc-smelting  furnace  with  vertical  re- 
torts arranged  in  rows  in  a  chamber, 
and  a  fixed  condenser  arranged  between 
each  two  rows. 


South  African  Mining — The  Depart- 
ment of  Mines  and  Industries,  Cape- 
town, South  Africa,  has  issued  the 
annual  reports  of  the  Secretary  for 
Mines  and  Industries  and  the  Govern- 
ment Mining  Engineer  for  the  year 
ended  Dec.  31,  1921.  Price  10s.  6d. 

Cottrell  Precipitation — A  paper  on 
the  electrical  engineering  features  of 
the  electrical  precipitation  process  was 
presented  at  the  meeting  of  the  A.I.E.E. 
in  Vancouver  in  August.  The  article 
embraces  a  discussion  of  source  of 
power,  methods  of  rectification,  direct 
current,  relation  between  precipitation 
and  impressed  voltage,  and  power  con- 
sumption. Copies  of  the  paper  may  be 
obtained  from  the  Research  Corpora- 
tion, 25  West  43d  St.,  New  York  City. 
At  the  same  meeting  "Electrical  Precip- 
itation of  Solids  From  Smelter  Gases" 
was  presented.  This  paper  describes 
the  Cottrell  process  from  the  stand- 
point of  the  smelter  metallurgist.  A 
third  paper,  "Recent  Conclusions  Per- 
taining to  Electrical  Precipitation,"  was 
presented  by  Walter  A.  Schmidt,  of  the 
Western  Precipitation  Co. 

Reheating  Compressed  Air — Univer- 
sity of  Illinois  Bulletin  No.  130  (En- 
gineering Experiment  Station)  is  a  95- 
page  discussion  of  the  reheating  of 
compressed  air  when  expanded  in  mo- 
tors, to  prevent  freezing  of  the  exhaust. 
Copies  may  be  obtained  for  50c.  each 
from  the  Engineering  Experiment  Sta- 
tion, U.  of  I.,  Urbana,  111. 

Flotation  of  Gold  Ores — The  July 
number  of  the  Journal  of  the  Chemical, 
Metallurgical  and  Mining  Society  of 
South  Africa,  Johannesburg,  price  3s. 
6d.,  contains  a  seven-page  paper  on 
"The  Application  of  Flotation  to  the 
Antimonial  Gold  Ores  of  the  Murchi- 
son  Range."  The  article  describes  flo- 
tation, cyanidation,  roasting,  and  amal- 
gamation tests  that  were  run  on  the 
ores,  from  which  it  was  determined 
that  flotation  following  amalgamation 
would  be  required  for  the  best  recovery. 

Portland  Cement — U.  S.  Bureau  of 
Mines  Reports  of  Investigations,  Serial 
No.  2,377  (five  pages;  obtainable  on  re- 
quest to  the  Bureau  at  Washington, 
D  C),  discusses  the  storage  and  trans- 
portation of  Portland  cement.  A  plea 
is  made  for  the  shipment  and  storage 
of  cement  as  unground  clinker,  to  be 
pulverized  as  needed,  though  this  of 
course  is  advisable  only  where  the 
amount  to  be  used  justifies  the  expense 
of  a  grinding  plant. 

Excavating  Machinery — U.  S.  De- 
partment of  Agriculture  Bulletin  No. 
300,  "Excavating  Machinery  Used  in 
Land  Drainage,"  has  recently  been  re- 
vised. The  present  edition  contains  59 
pages,  and  may  be  obtained  from  the 
Department  at  Washington,  D.  C,  on 
request.  The  bulletin  is  well  illus- 
trated, and  much  of  the  machinery  de- 
scribed will   interest  mining  engineers. 
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What  Is  a  Trade  Association? 

Definition   Prepared  by   Leaders   of 

American  Trade  Association  at 

Hoover's   Request 

The  executives  of  the  American  Trade 
Association,  comprising  secretaries  of 
more  than  100  of  the  leading  trade  asso- 
ciations of  the  country,  have  recently 
framed  a  definition  of  what  constitutes 
a  trade  association,  at  the  request  of 
the  Secretary  of  Commerce.  The  defini- 
tion was  adopted  in  an  annual  conven- 
tion: 

"A  trade  association  is  an  organiza- 
tion of  producers  or  distributors  of  a 
commodity  or  service  upon  a  mutual 
basis  for  the  purpose  of  promoting  the 
business  of  their  branch  of  industry  and 
improving  their  service  to  the  public 
through  the  compilation  and  distribution 
of  information,  the  establishment  of 
trade  standards,  and  the  co-operative 
handling  of  problems  common  to  the 
production  or  distribution  of  the  com- 
modity or  service  with  which  they  are 
concerned. 

"Although  the  activities  of  trade 
associations  are  necessarily  many  and 
varied,  the  following  are  likely  to  be 
found  in  any  such  association: 

"1.  Scientific  research  of  the  ma- 
terials, products,  processes,  and  markets 
of  the  industry  to  be  used  as  a  basis 
for  improvement. 

"2.  Educational  work  with  members: 
Dissemination  of  market  reports  and 
information  concerning  business  con- 
ditions and  probable  future  trends; 
compilation  and  distribution  of  vital 
statistics  of  the  industry,  such  as  num- 
ber of  plants,  capital  investment,  ton- 
nage of  shipments,  stocks  on  hand, 
wage  scales  and  schedules;  campaigns 
for  eliminating  waste,  introducing  im- 

firoved  methods  of  production,  estab- 
ishment  of  standards,  accounting  and 
selling  throughout  the  industry,  voca- 
tional education,  and  similar  purposes. 

"3.  Market  expansion:  Promotion  of 
the  use  of  the  products  of  the  industry 
and  development  of  new  D 

"I.    Legislative:     P  < »f    the 

needs    of   the    industry   at    Washington 
and    in   the   several  states    with 
to  pending  legislation. 

".">.    Transportation:    Presentation    of 
the  needs  ox  the  Industry  with 
to  railroad  services  and  rates,  handling 
of  complaints  of  members  with  the  rail- 
roads, and  auditing  freight  hills. 

"6.  Credit  work:  Gathering  and  dis- 
semination of  credit   information  about 

"7.     Prevention    of    trade    abo 
against   both    members  of   the 
he  public. 

"8.    I'  lardisa 

Publicity :  Di-  semination  to  the 
public  of  information  of  interest  and 
value  concerning  the   indu 

"The  following  !  ■  -intions 

ire  frequently  mistaken  for  trad 
<>ns: 


"1.  Associations  with  a  membership 
consisting  of  business  houses  engaged 
in  a  variety  of  businesses,  as,  for  in- 
stance, an  association  consisting  of 
manufacturers  of  miscellaneous  com- 
modities not  connected  with  a  specific 
industry. 

"2.  Professional  and  technical  soci- 
eties consisting  of  individuals  in  their 
professional  or  technical  capacity  rather 
than  business  units,  such  as  societies 
of  credit  men,  accountants,  sales  and 
advertising  managers. 

"3.  Non-mutual  associations,  in  which 
any  surplus  of  income  over  expense  is 
neither  returned  to  the  members  nor 
used  directly  or  indirectly  to  increase 
the  service  to  members. 

"4.  Associations  organized  for  a  sin- 
gle purpose,  or  a  limited  number  of  pur- 
poses, such  as  associations  of  manufac- 
turers which  are  traffic  service  bureaus. 

"Associations  which  are  organized  as 
trade  associations,  but  which  actually 
undertake  activities  within  a  limited 
field  only  are  not  trade  associations  in 
the  full  sense  of  the  term.  It  is  im- 
possible to  distinguish  between  a  real 
trade  association  and  a  limited  one  of 
this  type  of  definition;  the  distinction 
is  a  matter  of  fact.  If  it  is  the  general 
policy  of  an  association  to  undertake, 
within  its  means  and  power,  any  type 
of  activity  which  the  development  and 
protection  of  the  industry  or  its  mem- 
bers may  require,  it  is  a  real  trade 
association;  if  it  generally  gives  serious 
consideration  to  activities  of  a  certain 
type  only,  it  is  not  a  real  trade  associa- 
tion. However,  such  limited  associa- 
tions usually  perform  desirable  func- 
tions from  the  standpoint  of  both  their 
members  and  the  public." 


to  see  that  some  plan  was  adopted  to 
remove  causes  of  justifiable  complaint, 
but  that  such  a  plan  must  come  from 
the  management  and  not  be  foisted 
upon  him  by  a  board  of  directors. 
E.  P.  Mathewson  told  of  the  plans  to 
combat  state  licensing  of  engineers. 
Robert  Linton  presided. 


Industrial  Co-operation  Topic  at 
New  York  Section  Meeting 

Co-operation  between  employers  and 
employees  was  the  topic  discussed  at 
the  monthly  meeting  of  the  New  York 
Section  of  the  A.I.M.E.,  which  was  held 
at  Machinery  Club,  New  York,  on  Nov. 
8.  Cleveland  E.  Dodge,  vice-president 
of  the  Phelps  Dodge  Corporation,  told 
how  his  company's  employee  repre- 
sentation plan  had  worked  since  it  was 
put  in  operation  about  n  year  ago, 
though  this  period  was  too  short,  he 
aid,  to  permit  conclusions  to  be  drawn. 
Howard  X.  Kavenson,  of  Pittsburgh. 
told   of  the   way    in   which   housing  con- 

bad  '"en  improved  at  Gary,  W. 
Va.     Jamea    Larkin,   assistant    to    the 
I   of  the  Bethlehem  steel  Cor- 
poration, described   their  plan  of  em 

representation,  a  vital  point  of 
which  is  thai  the  representative  is  safe- 
guarded againBt  discrimination  in  do- 
ing his  duties  by  n  constitutional  right 
of  appeal  to  the  Secretary  of  Labor. 
Sidney  J,  Jennings,  recently 
■' 

aid  that  it  behooved  a  manager 


Patent  Exposition  in  New  York 
Next  February 

An  exposition  will  be  held  in  the 
Grand  Central  Palace,  New  York  City, 
Feb.  17  to  22,  1923,  the  object  of  which 
will  be  to  give  all  inventors  full  oppor- 
tunity to  show  the  public,  the  manufac- 
turer, the  merchant,  the  capitalist  and 
financier  the  possibilities  for  utility, 
business,  trade  and  commerce  that  lie 
in  their  inventions.  This  will  be  known 
as  the  Universal  Exposition  of  Inven- 
tions and  Patents.  It  is  intended  that 
it  shall  be  a  clearing  house  through 
which  men  of  originality  may  be 
brought  into  personal  contact  with  cap- 
ital as  well  as  with  those  in  need  of 
improvements  in  machinery,  devices  and 
practice.  The  exposition  will  be  held 
under  the  auspices  of  the  Universal 
Patent  Exposition  Corporation,  110 
West  40th  St.,  New  York. 

Lake  Superior  Mine  Safety 
Conference  Meets 

George  Martinson,  of  Hibbing,  Minn., 
was  re-elected  chairman  of  the  Lake 
Superior  Mine  Safety  Conference  at  the 
close  of  its  third  annual  session  at  Du- 
luth  on  Oct.  28.  S.  E.  Quayle,  of  Vir- 
ginia, Minn.,  was  re-elected  secretary 
and  the  following  were  elected  mem- 
bers of  the  executive  committee:  B.  D. 
Shove,  of  Ironwood,  Mich.;  W.  H.  Moul- 
ton,  of  Ishpeming,  Mich.;  and  G.  H. 
Lohnies,  of  Biwabik,  Mich. 

More  than  eighty  engineers  interested 
in  mine  safety  work  were  present.  The 
speakers  included  George  McCaa,  of  the 
U.  S.  Bureau  of  Mines;  W.  G.  Brown, 
of  Hibbing,  A  II.  Rohweder,  of  Duluth, 
W.  E.  Conibear,  and  W.  H.  Moulton,  of 
Ishpeming.  and  J.  T.  Vickers,  of 
Biwabik. 


Mining  Institute  of  Scotland 
Holds  Annual  Meeting 

A    general   meeting   of  the    Mining    In- 

■titute  of  Scotland  was  held  in  Glas- 
gow 00  Oct  26.  The  Institute's  N'or- 
man  Henderson  prize  of  E5  was  awarded 
to  David  Penman  for  his  paper  on  "A 
\ew  Method  of  Measuring  Ventilating 
a  ith  Special  Reference  to 
the  Operation  of  Mine  Fans  in  Combi- 
nation." \  similar  prise  was  also 
awarded  to  William  Brazenall  for  a  Da- 
poi  on  ■  ion  and   Pump  Effi- 

ciency." 
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Men  you  Should 
know  about 


Stewart  Campbell  has  been  re-elected 
State  Mine  Inspector  of  Idaho. 

Edwin  E.  Chase  has  returned  to  Den- 
ver after  a  few  weeks  spent  in  Boston. 
Ivan  Ragaz,  president  of  the  Parrefia 
Mining     Co.,    is    at    Taxco,     Guerrero, 
Mexico. 

G.  W.  Wallace,  of  Oakland,  Calif., 
has  been  examining  the  tin  mines  near 
Monticello,  N.  M. 

N.  D.  Bothwell,  of  Anchorage, 
Alaska,  is  at  the  Britannia  mine,  Bri- 
tannia Beach,  B.  C. 

Roy  Weathered,  of  Wallace,  Idaho, 
has  gone  with  his  family  to  Los  An- 
geles for  the  winter. 

Alexander  Legget  is  now  employed 
as  superintendent  at  the  Richmond 
mine,  near  Saltese,  Mont. 

F.  R.  Wee'kes,  mining  engineer  of  New 
York,  has  been  in  Virginia  City,  Nev., 
in  the  interest  of  the  Middle  Mines. 

The  permanent  address  of  Eliot 
Blackwelder  will  be  Stanford  Univer- 
sity, Palo  Alto,  Calif.,  beginning  Dec.  1. 
Charles  Butts  has  just  finished  an  in- 
spection of  the  marble  belt  in  Tennes- 
see in  co-operation  with  the  State  Sur- 
vey. 

J.  M.  Hill,  of  the  San  Francisco  office 


Jesse  J.   MacDonald  is  now  the  rep-  Nova   Scotia   and   New  Brunswick,  and 

resentative  of  the   Southwestern  Engi-  reports    important    discoveries    of'  new 

neering  Co.  for  the  Republic  of  Mexico,  coal  beds  and  oil-shale  deposits  in  both 

with  offices  at  16  de  Septiembre,  No.  5,  provinces. 

City  of  Mexico,  D.  F.  G.    H.    Cunningham,    chief    engineer 

J.  R.  Court,  of  London,  a  director  of  for  the   Electrolytic   Zinc   Co.   of   Aus- 

the   Spartan   Oil    Co.,    Ltd.,    is    investi-  tralasia,  has  been  visiting  the  Continent, 


gating  conditions  in  the  Coults  and 
Wainwright  oil  fields  of  Alberta  on  be- 
half of  British  financiers. 

E.    H.    Walker,    of    Boston,    has 


Scandinavia,  and  England  for  some 
months  on  behalf  of  his  company.  Mr. 
Cunningham  has  also  spent  several 
months   in  the   United   States,  and   re- 


turned from  a  visit  to  Porcupine,  where    turne('   early  this  month  to  Australia, 


he  and  his  associates  have  acquired 
large  interests  and  are  preparing  to 
operate  on  a  large  scale. 

William  J.  Quigley,  of  El  Paso,  Tex., 
president  of  the  Britannia  Mining  & 
Smelting  Co.,  is  inspecting  the  work 
done  upon  the  company's  new  concen- 
trator at  Britannia  Beach,  B.   C. 

R.  S.  Sterling  has  resigned  as  presi- 
dent of  the  Humble  Oil  &  Refining  Co. 
and  has  assumed  the  chairmanship  of 
the  board  of  directors.  W.  S.  Farish, 
formerly  vice-president,  succeeds  Mr. 
Sterling  as  president. 

W.  D.  Abel  is  in  Los  Angeles  in 
charge  of  engineering  work  for  the 
California  State  Corporation  Depart- 
ment. Mr.  Abel  has  been  temporarily 
transferred  from  the  San  Francisco  of- 
fice of  the  department. 

I'.  A.  Garred  returned  this  week 
from  the  Katanga  smelter,  in  the  Bel- 
gian Congo,  where  he  has  been  super- 
intending the  installation  and  operation 
of  a  plant  for  supplying  pulverized  coal 


of  the  U.  S.   Geological    Survey,   is   in     *°  the  copper  blast  fu™aces. 


Washington  for  conferences  regarding 
western  work. 

J.  L.  Danziger,  of  New  York  City,  in- 
spected the  lepidolite  deposits  of  Taos 
County,  N.  M.,  during  the  last  two 
weeks  of  October. 

Lee  L.  Filius,  construction  engineer 
on  the  new  United  Comstock  mill  at 
Gold  Hill,  Nev.,  has  gone  to  Joplin, 
Mo.,  for  a  month's  stay. 

J.  P.  Mertie,  Jr.,  of  the  U.  S.  Geolog- 
ical Survey,  has  completed  his  field 
work  adjacent  to  Fairbanks,  Alaska, 
and   is   returning  to   Washington. 

Charles  A.  Mitke,  consulting  engi- 
neer of  Bisbee,  Ariz.,  has  been  in  the 


J.  S.  Bowman  has  severed  his  con- 
nection with  the  Moctezuma  Copper 
Co.,  at  Pilares,  Sonora,  to  become  con- 
struction engineer  for  the  Westinghouse 
Electric  and  Manufacturing  Co.,  with 
headquarters  at  El  Paso,  Tex. 

George  L.  Collard,  of  Pittsburgh,  vice- 
president  and  general  manager  of  the 
Shenango  Furnace  Co.,  recently  visited 
the  various  properties  of  the  company 
on  the  Mesabi  iron  range,  accompanied 
by  E.  J.  Maney,  manager  of  mines. 

Duncan  C.  Milsom,  oil  geologist  of 
Los  Angeles,  was  in  Queensland  in 
October  looking  into  the  possibilities 
of  that  state  for  oil  production.  He 
had  visited  Roma  and  Beaudesert,  and 


Globe  district  for  some  time,  engaged  intended  going  through  the  Queensland 
in  consulting  work  at  the  various  mines. 
J.  Q.  Peterson,  of  the  U.  S.  Geologi- 
cal Survey,  has  completed  field  work  in 
Idaho  and  will  be  in  Ephraim,  Utah,  a 
few  weeks  before  returning  to  Wash- 
ington. 

H.  A.  King,  vice-president  and  gen- 


western  country. 

Alex  D.  Chisholm,  general  manager 
of  mines  for  the  Steel  &  Tube  Co.  of 
America,  has  returned  to  Ironwood, 
Mich.,  following  a  year's  absence  in 
Rio  de  Janeiro,  Brazil,  where  he  was 
in  charge  of  a  large  construction  con- 


eral  manager  of  the  Sinclair  Oil  &  Gas  tract  for  the  Leonard  Kennedy  Co 

Co     coastal  division,  with  headquarters  H.    W.    Edmondson    supervised    and 

in  Houston,  was  m  New  York  recently.  completed    development    work    for    the 

H.   R.   Robbins    sailed   from   Vancou-  Vivian   Mining   Co.,    at   Oatman,   Ariz., 

ver  on  Oct.  20  for  New  Zealand,  Aus-  which    work    included    crosscutting    by 


sailing  from  San  Francisco. 

Rodman  Meacham  resigned  on  Nov. 
1  as  general  manager  of  the  Rosiclare 
Lead  &  Fluorspar  Mining  Co.,  Rosi- 
clare, 111.,  and  will  devote  his  entire 
time  to  the  development  of  fluorspar 
properties  in  Kentucky  which  he  has 
acquired  in  the  last  few  years.  Mr. 
Meacham  becomes  president  of  the 
Keystone  Fluorspar  Co.,  with  offices  at 
Hopkinsville,  Ky.,  operating  mines  in 
Mexico  and  Kentucky. 

George  H.  Harbordt  has  been  ap- 
pointed assistant  to  Heath  Steele,  pres- 
ident and  general  manager  of  the  Com- 
pania  Minera  de  Penoles,  S.  A.,  and 
other  Mexican  subsidiary  companies  of 
the  American  Metal  Co.,  Ltd.,  of  New 
York.  Mr.  Harbordt  formerly  was  su- 
perintendent of  the  Monterey  lead 
smelter  and  refinery  of  the  Penoles 
company.  Recently  he  has  been  holding- 
the  position  of  general  superintendent 
of  the   metallurgical   department. 

Joseph  J.  Taylor,  of  Montpelier, 
Idaho,  one  of  the  veteran  mining  engi- 
neers of  the  West,  who  is  known  in 
southeastern  Idaho  as  the  "Father  of 
Phosphate,"  recently  presented  to  the 
School  of  Mines  of  the  University  of 
Idaho  a  large  portion  of  his  professional 
library,  including  many  rare  and  gov- 
ernment documents  now  out  of  print, 
and  dating  back  to  the  early  60's.  This 
is  to  form  the  nucleus  of  a  special 
School  of  Mines  library  which  has  been 
named,  in  honor  of  the  donor,  the  Joseph 
J.   Taylor  Collection." 

M.  Emanuel  de  Margerie,  of  the  Uni- 
versity of  Strasbourg,  French  exchange 
professor  in  applied  science  and  engi- 
neering, has  arrived  in  this  country  to 
take  up  his  work  for  the  academic  year 
1922-23  in  seven  leading  technical 
schools.  He  has  begun  work  at  Colum- 
bia University,  where  he  is  lecturing 
on  applied  geology,  especially  as  applied 
to  topography.  Other  institutions  at 
which  he  will  appear  are  Harvard,  Cor- 
nell, Johns  Hopkins,  Yale,  Massachu- 
setts Institute  of  Technology,  and  the 
University  of  Pennsylvania.  The  Amer- 
ican exchange  professor  under  this 
arrangement  is  Dean  John  Frazer,  of 
the  University  of  Pennsylvania,  who 
has  already  begun  his  task  in  France. 
Mining    and    metallurgical    engineers 


tralia,  and  other  countries  as  special 
foreign  representative  of  the  American 
Cyanamid  Co. 

Wade  L.  Wetmore  has  recently  re- 
signed his  position  as  mechanical  su- 
perintendent of  the  Granby  Consolidated 
M.  S.  &  P.  Co.,  Ltd.,  and  is  now  at 
Woodland,  Calif. 


.  visiting  New  York  last  week  included: 

diamond    drill    both    the    Mitchell    and  Howard    N.    Eavenson,    of    Pittsburgh, 

Leland  veins  from  the  700  level.     Mr.  Pa.;    stanlv    A.    Easton,    of    Kellogg. 

Edmondson  is  now  at  Manhattan  Beach,  Idaho;     D.    A.     Lyon,    of    Washington, 

Callf-  D.  C;  R.  D.  Ferron,  of  Bolivia,  S.  A.; 

Dr.    W.   H.    Collins,    Director   of   the  F.  E.  King,  of  Panama  City;  F.  L.  Wolf, 

Canadian    Geological    Survey,    has    re-  of     Mansfield,     Ohio;     J.     Rodman,     of 

turned  from  a  visit  to  the  field  parties  Pittsburgh;  E.  P.  Dargin,  of  Cincinnati; 

which    are    making     investigations     in  and   C.   R.  Kuzell,   of  Clarkdale,  Ariz. 


910 


Engineering  and  Mining  Journal-Press 


Vol.  114.  No.  21 


The  Mining  News  of  ENGINEERING  AND  MINING  JOURNAL-PRESS  is 
obtained  exclusively  from  its  own  staff  and  correspondents,  both  in  the  United 
States  and  in  foreign  fields.  If,  under  exceptional  conditions,  material  emanating 
from  other  sources  is  published,  due  acknowledgment  and  credit  will  be  accorded. 


Leading  Events 


UTAH  COPPER  has  started  its  Magna  concentrator, 
shut  down  since  the  armistice.  The  plant-has  been 
thoroughly  remodeled,  to  include  flotation. 

Iron-ore  shipments  from  the  Lake  Superior  region 
will  total  42.000,000  tons  as  the  season  ends. 

A  special  committee  representing  all  groups  in  the 
mining  industry  of  California  has  drafted  a  set  of  rec- 
ommendations to  minimize  the  hazards  of  mine  fires. 

Graphite  mining  is  being  resumed  in  Alabama,  and 
reports  announce  the  resumption  of  tungsten  mining  in 
Colorado. 

Preliminary  work  on  the  construction  of  the  new  mill 
at  Cortez,  New,  is  under  way. 


The  Hammon  Consolidated  Co.  has  shipped  two  new 
dredges  to  Dome  for  erection  during  the  winter. 

The  Britannia  Mining  Co.,  in  British  Columbia,  has 
closed  a  contract  for  electric  power  for  its  entire  opera- 
tions. 

Gold  mining  at  Normanby,  Queensland,  has  been 
revived. 

The  sinking  of  a  million-dollar  shaft  has  been  author- 
ized by  the  New  Modderfontein  company,  on  the  Rand. 

Cripple  Creek  production  increased  15  per  cent  in 
October. 

Hollinger  and  Dome  companies  warn  against  wild- 
cats in  northern  Ontario. 


Copper  Queen  Will  Employ  250 
More  Men  at  Morenci,  Ariz. 

The  Morenci  (Ariz.)  mines  of  the 
Phelps  Dodge  Corporation  are  continu- 
ing to  increase  their  forces;  200  to  250 
men  will  be  required  in  the  next  thirty 
flays  to  put  production  on  the  1.400-ton 
per  day  basis  that  has  been  decided 
upon.  The  concentrates  from  No.  6 
mill  will  continue  to  be  shipped  to  the 
Copper  Queen  smelter  at  Douglas.  The 
Clifton  smelter  will  not  open  at  present. 
A  "get-together"  meeting  of  depart- 
ment heads  was  held  at  the  Morenci 
Hotel  recently,  sixty-five  men  being 
present,  including  the  Phelps  Dodge 
official  staff  and  heads  of  the  engineer- 
ing, mining,  milling  and  smelting  de- 
partments. This  was  the  first  meeting 
of  the  kind  since  the  consolidation  of 
the  Arizona  Copper.   Ltd.,  inter 

f  the  Phelps   Dodg 
in    the    district.    J,    p.    Hodgson,   man- 
I '      D  '    .    spoke 

briefly    to    his    "fellow    workmen"    in 
what  he  described  as  "the  largi 
itig     proposition     in     Arizona,     b 

;'  acreage  and  tonnage  of  ore." 

ribed    the    present    situation    as 

COppeT   as   Ix-ing  somewhat    un- 

'   any  rati',  he  laid,  it  was 

much   better   than    it   was    a    year   ago. 

I,  further,  that  the  Copper  Queen 

branch  rating    at    two 

thirds   capacity,   the   plant  at    Nacozari 

rot  the  same,   and   the    Morenci 

plant    at    about   20   pet   cent   of   normal 

'    i  [■tain      llo.li 
the  point   that  the  keystone  of  the  arch 
loyalty   was   in   the 
proper   handling  and    consideration    for 
the    men    employed. 


Aluminum  Coins  in  Bulgaria 

The  Minister  of  Finance  of  Bulgaria 
will  soon  announce  an  adjudication  for 
the  striking  of  aluminum  coins  of  1  and 
2  leva,  according  to  dispatch  to  Reuters 
from  Sofia.  The  composition  of  the  al- 
loy will  be  as  follows:  aluminum,  90 
per  cent;  zinc,  8  per  cent,  and  copper. 
2  per  cent.  Nov.  30  is  mentioned  as  a 
I  roliable  date  for  the  adjudication. 


Fire  Destroys  Concentrator 
at  Picher.  Okla. 

The  mill  built  in  1917  by  the  Buffalo 
Mining  Co.,  which  was  taken  over  a 
few  months  ago  by  the  White  Mining 
Co.,  was  destroyed  by  fire  on   Nov.  8. 

It     was     in     the     northeastern     part     of 

Picher  and  was  a  modern  concentrator 

throughout.      Loss   is  estimated  by   (It is 

White,    manager   of    the   company,   at 

190,000,    With     only     (12,000    insurance. 

The  mill  had  been  running  double  shift 
ne  time.  Mr.  White  announces 
it  will  be  rebuilt  immediately,  and 
I  have  it  operating  again  in 
sixty  days  or  less.  About  eighty  men 
Were  thrown  out  of  work  temporarily 
by  the  burning  of  the  mill. 


Lake  Superior  Season's  Iron-Ore 
Shipments  42.000,000  Tons 

Shipments  of  iron  ore  from  the  port 
of  Marquette  in  October  amounted  to 
231.074  tons,  bringing  the  total  for  the 
season  to  Nov.  1  to  1,857.564  tons.  This 
compares  with  1,644,068  for  the  same 
period  of  1921.  Not  all  of  the  Mar- 
quette Range  ore  goes  east  by  the  way 
of  Marquette,  considerable  being  trans- 
ported to  Escanaba,  on  Lake  Michigan. 
The  total  for  the  entire  Lake  Superior 
region  to  Nov.  1  is  39.192,025  tons,  not 
including  all-rail  shipments,  and  the 
season's  total  will  be  about  42,000,000 
tons,  or  close  to  the  estimates  made 
last  spring.  Many  of  the  operators 
have  already  suspended  shipments  for 
the  year,  and  little  ore  will  be  moving 
bv   the  end   of   November. 


labestos  Royalty  Reduced  by 
Government  in  Quebec 
ilying  with   the   request  of  pro- 

in      the     Thetford 

.    the    provincial    govern 

ment     ot     Quebec     has     reduced     the 

royalty     on     B  luced     in     the 

from  .",  p.. i-  cent  to  2 J  Dl 
A     statement     widely    published    to    the 
it  the  loyalty  had  been  changed 
from   $.'>   to   |2  50   pi  >    ton    is  il 


Rhodesian  Output  of  Chrome  Ore 
and  Diamonds  Increa>e> 

The  British  South  Africa  Co.  an- 
through  Reuters  the  follow- 
ing mineral  output  from  Southern 
Rhodesia  (hiring  September.  Com- 
parative figures  are  given  for  the  pre- 
ceding month  and  also  for  the  cor- 
responding month  last  year: 


\llgll«t 
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ml                  nil 
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The  number  of  producers   is    176  and 
the  value  of  the  gold  produced  £240,846. 
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Chief  Consolidated  Will  Develop 

New  Ground  Intensively 

Utah    Company    Has    Acquired    Large 

Acreage  in  Tintic — Mined  S38  Ore 

in  Last  Quarter 

The  Eureka  Hill  property,  the  last  to 
be  taken  over  by  the  Chief  Consoli- 
dated interests  in  the  Tintic  district  of 
Utah,  is  to  be  opened  to  lessees  under 
the  leasing  system  developed  by  the 
Chief.  The  company  has  been  steadily 
adding  to  its  holdings  in  the  central 
part  of  the  district,  so  that  in  addition 
to  the  Chief  proper  it  now  controls 
ground  covered  by  the  Plutus,  Grand 
Central,  Gemini,  Ridge  &  Valley,  Eu- 
reka Mines,  and  the  Eureka  Hill  Mines, 
a  property  recently  held  by  a  close  cor- 
poration headed  by  Utah  capitalists. 

The  shaft  will  be  retimbered  and 
other  improvements  will  be  made.  At 
present  a  few  lessees  are  working.  This 
mine,  which  in  years  past  has  produced 
millions,  is  expected  to  respond  profit- 
ably to  intensive  development.  At  the 
Grand  Central  new  ore  has  been  opened 
on  the  1,300  level,  the  work  having  been 
done  under  contract  by  the  Walter 
Fitch,  Jr.,  Co.  This  ore — high-grade 
silver  lead  ore  and  siliceous  silver  ore 
— is  making  toward  the  adjoining 
Plutus.  and  the  find  is  considered  to  be 
of  such  importance  that  the  ground  is 
being  worked  under  the  community 
leasing  system,  which  has  been  used  in 
the  larger  stopes  of  the  Chief  itself. 
By  this  system  the  miner  is  guaranteed 
a  larger  wage  and  often  earns  two  or 
three  times  the  usual  miner's  wage.  At 
the  Gemini  production  has  been  begun, 
and  forty  lessees  are  working.  About 
50  tons  of  ore  daily  now  is  being 
shipped. 

The  report  of  the  Chief  for  the  third 
quarter  of  1922,  accompanied  by  checks 
for  a  dividend,  paid  at  the  rate  of  10c. 
per  share,  shows  a  net  profit  for 
the  quarter  of  $100,585.  Production 
amounted  to  26,008  tons  of  ore,  which 
brought  $574,543  after  payment  of 
smelting,  transportation,  and  sampling 
charges.  The  average  gross  value  of 
ore  was  $37.78,  and  the  average  net 
value  $22.03  per  ton.  The  cost  of  the 
new  holdings  is  given  in  the  report  as 
sightly  exceeding  $500,000,  of  which 
$150,000  was  paid  down,  notes  being 
given  for  the  balance,  payable  in  four 
quarterly  payments. 


Tonopah  Mining  Co.  Fined  S500 
as  Result  of  Accident 

A  short  time  ago  three  miners  em- 
ployed by  a  contractor  were  killed  in 
the  shaft  of  the  Herrick  mine,  in  West 
Shiningtree,  Ontario,  by  the  falling  of 
the  crosshead.  The  Herrick  is  under 
option  to  the  Tonopah  Mining  Co.  of 
Nevada.  Upon  investigation  it  was 
found  that  the  crosshead  was  operating 
without  safety  devices,  and,  as  a  con- 
sequence, information  was  laid  by  the 
Mine-  Inspection  Department  against 
the  Tonopah  Mining  Co.  and  against 
the  contractor.  In  the  police  court  at 
Sudbury  both  parties  were  fined  $500, 
witin  costs. 


Utah  Copper  Co.  Starts 
Magna  Plant 

The  Utah  Copper  has  started  the 
first  unit  of  1,000  tons  at  the  rehabili- 
tated Magna  mill,  at  Garfield,  Utah. 
The  plant,  which  is  the  oldest  and 
largest  of  the  so-called  porphyry  con- 
centrators, has  not  turned  a  wheel 
since  immediately  after  the  armistice. 
In  the  interim,  however,  the  equip- 
ment has  been  changed  and  flotation 
has  been  installed.  Other  units  will  be 
started  later.  The  total  capacity  with 
twelve  units  will  be  more  than  15,000 
tons  daily.  The  Arthur  mill  is  treating 
about  16,500  tons  daily. 


Million  Dollar  Mine  Shaft  for 
New  Modderfontein 


Capetown,  Nov.  8. — Sir  Evelyn  Wal- 
lers, presiding  at  the  annual  meeting 
of  the  New  Modderfontein  Gold  Mining 
Co.,  said  that  a  circular  shaft  is  to  be 
sunk  on  the  southwestern  part  of  the 
property  at  a  cost  of  £200,000.  The 
work  is  to  be  spread  over  five  years, 
but  sinking  operations  would  not  be 
started  until  June  next. 


Hollinger  Warns  Against 
Wildcat  Neighbors 

The  Hollinger  Consolidated  Gold 
Mines,  Ltd.,  is  sending  warnings  to 
shareholders  to  beware  of  promoters  of 
wildcat  mining  companies,  who  are 
taking  advantage  of  the  prominence  of 
the  Hollinger  by  using  its  name  in 
connection  with  their  enterprises.  In 
some  cases  they  emphasize  the  proxim- 
ity of  their  properties  to  the  Hollinger 
or  the  similarity  of  the  geological  for- 
mation, but  other  schemes  falsely  rep- 
resent the  Hollinger  officials  as  being 
interested  in  sundry  propositions  and 
offer  special  inducements  to  Hollinger 
shareholders.  Shareholders  at  different 
po'nts  in  the  United  States  have  re- 
ceived long-distance  telephone  messages 
to  this  eflfect.  The  same  sort  of  warn- 
ing has  been  mailed  by  the  Dome  Mines 
Ltd.,  to  its  shareholders. 


Phosphate  Mining  Languishes 
in  Florida  Fields 

Phosphate  mining  in  Florida  is  much 
depressed,  according  to  reports  to  the 
Bureau  of  Mines.  One  of  the  principal 
districts  is  operating  at  less  than  40 
per  cent  capacity.  The  decline  of  the 
mark  and  the  franc  is  given  as  the 
principal  reason  for  the  loss  of  much 
of  the  foreign  market,  and  the  advent 
of  the  boll  weevil  in  the  eastern  por- 
tion of  the  cotton  belt  has  resulted  in 
uncertainties  as  to  credits  and  has  re- 
duced greatly  the  domestic  market  for 
phosphates. 


Coeur  d'Alene  Zinc  Ores  Will 
Be  Marketed 

Federal  Contracts  With  U.  S.  Smelting 

Co.    to    Take    Zinc    From    Morning 

Mine — Callahan  Ships  to  Grasselli 

The  Federal  Mining  &  Smelting  Co. 
has  closed  a  contract  for  the  sale  of 
the  zinc  product  of  the  Morning  mine, 
at  Mullan,  in  the  Coeur  d'Alene  dis- 
trict of  Idaho.  The  Morning  ore  con- 
tains both  lead  and  zinc,  and  for  almost 
two  years  there  has  been  no  market  for 
the  latter,  the  high  freight  rate  making 
shipment  prohibitive.  When  zinc  was 
at  the  lowest  figure  the  company  for  a 
time  allowed  much  of  the  zinc  mineral 
to  go  away  with  the  tailing,  without 
attempting  to  save  it.  For  months, 
however,  the  zinc  concentrates  have 
been  stored  in  anticipation  of  improved 
market  conditions,  which  have  now 
arrived.  A  contract  has  been  entered 
into  with  the  United  States  Smelting 
&  Refining  Co.  for  the  entire  Morning 
zinc  output,  to  include  also  approx- 
imately 2,500  tons  now  on  hand.  Load- 
ing the  accumulated  stock  is  going  on 
as  rapidly  as  cars  can  be  procured,  the 
shipments  going  to  the  smelting  plant 
in  Oklahoma. 

It  is  understood  that  the  U.  S.  com- 
pany will  also  take  the  zinc  product  of 
the  Success  mine,  where  there  is  also 
an  accumulation  of  about  200  tons  of 
zinc  concentrates.  The  Callahan  mine 
began  production  on  Nov.  2  after  a 
shutdown  of  two  years.  Its  chief 
product  is  zinc,  which  is  under  contract 
to  the   Grasselli  Chemical  Co. 


Graphite  Mining  Being  Resumed 
in  Alabama 

Operating  conditions  in  the  Alabama 
graphite  field  are  beginning  to  show 
significant  and  marked  improvement. 
The  Dixie  Graphite  Co.  at  its  Poca- 
hontas plant  is  making  a  steady  and 
increasing  output  of  standardized  cruci- 
ble flake,  which  is  being  disposed  of 
without  difficulty.  The  plant  of  the 
Ceylon  Graphite  Co.  in  Coosa  county, 
is  also  now  reported  as  making  a  regu- 
lar output,  as  is  also  the  Taber  plant, 
in  Chilton  county.  The  last  named 
plant  is  the  only  one  in  the  district 
using  the  -electrostatic  method  of  sepa- 
ration, a  process  unsuccessful  in  other 
parts  of  the  field  on  account  of  the 
presence  of  iron  in  the  ore.  The  Su- 
perior Flake  Graphite  Co.  is  also  over- 
hauling its  hJant  preparatory  to  resum- 
ing operation  as  soon  as  possible. 


Indian  Gold  Output 

By  i  able   from   Reutet  -  to 
"Engineering  ■uni  Mining  lournal-Press' 

London,  Nov.  11. — The  production  of 
geld  in  India  during  October  totaled 
32,025  ounces. 


Locomotives  Need  Repair;  Ore 
Accumulates  at  Colorado  Mines 

Shipments  from  the  mines  of  the 
Telluride  district  in  Colorado  for  Octo- 
ber totaled  105  carloads,  against  143 
the  previous  month  and  155  cars  in 
October  1921.  The  falling  off  in  ship- 
ments was  due  to  a  lack  of  locomotives 
in  operating  condition  to  move  the  cars. 
The  Smuggler  and  Tomboy  yards  are 
full  of  cars  which  cannot  be  billed  out, 
as  the  Denver  and  Rio  Grande  road  is 
unable  to  move  them. 
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California  Gold  Dredges  Go  to  Nome 

Hammon  Consolidated  Company  Is  Erecting 
Two  New  Machines  —  Cold- Water  Thawing 
Will  Be  Used  —  Review  of  Nome's  History 


By  George  J.  Young 


TWO  MODERN  gold  dredges  are 
being  erected  near  Xome,  Alaska, 
by  the  Hammon  Consolidated 
Goldfields  Co.,  which  hopes  to  begin 
actual  dredging  early  in  the  summer 
season  of  1923  on  the  third  beach 
(terrace)     at    Little    Creek,    Si    miles 


Upper  tumbler  and  shaft 

east  of  the  camp.  A  Diesel-engine  elec- 
tric power  plant,  with  a  capacity  of 
1,575  hp.,  is  being  erected  at  Nome  to 
supply  the  required  power.  Upon  the 
success  of  the  present  venture  will  de- 
pend the  expansion  of  the  enterprise. 
The  effective  thawing  of  the  gravel  ap- 
pears to  be  the  most  critical  part  of 
the   undertaking. 

Dredges,  most  of  them  small  and 
many  of  them  inefficient,  have  been  op- 
erated in  the  district  since  1903.  Ac- 
cording to  Otto  Halla,  the  first  success- 
ful attempt  at  gold  dredging  was  made 
by  W.  L.  Leland,  manager  of  the  Three 
Friends  Mining  Co.,  on  Solomon  River. 
Other  dredges  were  constructed  soon 
afterward,  and  since  then  dredging  has 
been  continued.  The  largest  machine 
had  7-cu.ft.  buckets,  and  work  was  con- 
fined to  the  first  and  second  beach  lines 
and  creek  bottoms.  One  was  operated 
on  the  ocean   beach,   which  will  be  re- 


membered as  a  boneyard  of  mechanical 
contrivances  for  a  distance  of  five  miles. 
The  entry  of  the  W.  P.  Hammon  in- 
terests into  the  Nome  district  was  the 
result  of  the  preliminary  investigation 
of  the  dredging  possibilities  upon  cer- 
tain areas  that  were  known  to  carry 
gold  but  had  never  been  exploited, 
chiefly  because  of  the  depth  and  frozen 
character  of  the  ground.  The  develop- 
ment of  the  cold-water  thawing  process 
by  John  H.  Miles  opened  up  possibili- 
ties of  deeper  dredging  than  had  been 
hitherto  attempted  in  the  Nome  district. 
The  Hammon  company  acquired  all  of 
the  holdings  of  the  old  Pioneer  Mining 
Co.,  including  lands,  ditches,  and  water 
rights,  excepting  only  the  short  railroad 
which  was  acquired  by  the  Alaska  Rail- 
road Commission.  The  property  of  the 
Pioneer  Mining  Co.  had  been  worked 
principally  by  hydraulic  elevators  and 
giants.  It  was  being  operated  last 
September  by  five  hydraulic  elevators. 
The  new  company  began  preliminary 
operations  to  dredge  the  property  in  the 
summer  of  1922.  The  work  to  begin 
next  summer  will  be  the  first  operation 
of  its  kind  upon  the  third  beach.  In  its 
natural  state  the  gravel  is  frozen. 
Cold-water  thawing  has  been  greatly 
improved  by  the  Hammon  Engineering 
Co.  It  is  the  plan  of  the  company  to 
keep  a  large  acreage  thawed  out  in 
advance  of  dredging  operations. 

The  upper  bench  of  gravel  is  65  to 
100  ft.  deep  and  the  lower  bench  40  to 
50  ft.  The  bedrock  is  mica  schist.  The 
area  that  affords  possibility  of  dredg- 
ing is  unusually  large  compared  with 
the  areas  of  other  gold-dredging  dis- 
tricts. The  gravel  when  thawed  is 
easily  dredgeable,  and  is  finer  and  con- 
tains more  clay  and  muck  than  gravels 
dredged    in    favorable    fields    in    Cali- 


fornia. The  labor  conditions  will  be 
excellent,  as  trained  dredger  men  will 
be  brought  from  California  fields. 
Local  labor  will  be  used  to  supplement 
these  men.  It  is  anticipated  that  dredg- 
ing will  be  conducted  during  seven 
months  of  the  year.  The  temperature 
drops  to  60  deg.  below  zero  in  winter, 
and  operations  will  in  consequence  be 
stopped  during  the  period  of  critical 
cold. 

Both  dredges  are  alike  in  practically 
all  of  their  details,  excepting  that  one  is 
designed  for  a  digging  depth  of  60  ft. 
and  the  other  for  40  ft.  The  hull 
trasses  and  gauntries  are  of  steel  con- 
struction, and  the  bottom,  sides,  and 
decks  of  the  hulls  are  of  wood,  as  wood 
will  better  withstand  freezing  and 
water  conditions.  This  composite  type 
of  hull  construction  is  considered  to  be 
better  engineering  than  an  all-steel  hull. 

The  dredges  have  9  cu-ft.  buckets, 
and  are  expected  to  dig  6,000  cu.yd.  per 
twenty-four-hour  operating  day.  The 
monthly  output  anticipated  is  200,000 
cu.yd.  The  buckets  are  of  manganese 
steel,  with  bottom  and  hood  cast  in- 
tegrally. A  plain  outside  lip  is  riveted 
to  the  bucket  and  the  bucket  line  is 
close-connected. 

Because  of  the  clay  and  muck  in  the 


■  or  in  dgt  optrai  ions  ni 


Bucket  line  idler 

gravel,  the  screening  area  is  larger 
than  that  usually  provided.  It  totals 
900  sq.ft.  in  area,  the  dimensions  of  the 
revolving  screen  being  9  ft.  in  diameter 
by  :'.!i  ft.  in  length.  Screen  openings 
are  1  to  fi  and  8  to  J  in.,  tapered  hole. 
Screen  plates  are  of  high-carbon  rolled 
steel.  The  holes  are  drilled  and 
tapered.  One  stacker  is  160  ft.  long; 
the  other  142  ft.  The  conveyor  belt  is 
36  in.  in  width.  The  gold-saving  table 
area  will  be  1,400  sq.ft.  The  main 
drive  is  equipped  with  a  250-hp.  motor; 
the  pumps  have  motors  aggregating  160 
hp.,  ami  the  total  motor  horsepower 
provided  for  each  dredge  is  602.  The 
ilre  tires  in  design  and  equipment  em- 
body all  of  the  best  features  in  dredge 
i. Hon. 
Power  will  be  transmitted  ovei 
mile  line  to  the  dredges.  The  plant  will 
consist  of  three  525-hp.  Werkspoor  full 

D  engines   and   three   538-kVa.   Gen- 

eral   Eli  raters   directly   con- 

ta  the  engines,  which  will  sup- 
ply 2,200-voK  current.  This  voltage 
will  be  stepped  up  by  transformers  bo 
11,000  volts  for  transmission  to  the 
dredges.  Oil  storage  consists  of  b 
26,000  I  b  tank    and    a    smaller 

steel  tank  of  sufficient  capacitj  foi  one 
day's  operation  inside  the  power  house. 


November  18,  1922 

The  power  plant  will  consist  of  a 
wooden  frame  building  with  a  wooden 
roof  covered  with  corrugated  steel.  The 
inside  of  the  building  is  to  be  lined 
with  -amiwood."  The  foundation  for 
the  engines,  motors,  and  the  building 
will  be  of  concrete. 

An  interesting  detail  was  the  rapid 
construction  of  the  two  dredges  by  the 
Yuba  Manufacturing  Co.  The  order 
was  received  on  May  12,  1922,  and 
within  two  weeks  work  was  under  way 
in  the  shops.  In  anticipation  of  the  re- 
ceipt of  the  order  for  the  dredges,  pre- 
liminary plans  or  lay-outs  had  been 
made  for  machines  and  equipment  to 
meet  the  conditions.  The  plans,  after 
the  receipt  of  the  order,  were  rushed  to 
completion.  The  total  time  to  Sept.  1 
was  ninety  days.  While  the  parts  of 
the  dredge  and  the  mechanical  equip- 
ment were  being  constructed  and  as- 
sembled, advance  shipments  of  lumber, 
amounting  to  1,000,000  bd.ft.,  for  the 
construction  of  the  dredge  hulls  and 
camp,  together  with  tools  and  con- 
struction equipment,  were  made  on  the 
first  steamer  to  Nome.  The  next 
steamer  carried  workmen  and  addi- 
tional lumber  not  shipped  on  the  first 
steamer. 

Loading  of  the  motorship  "Culburra" 
began  early  in  September.  The  cargo 
totaled  approximately  3,500  tons  and 
there  were  thousands  of  individual 
pieces.  This  was  the  first  time  on 
record  that  a  large  ocean-going  vessel 
has  transported  a  full  cargo  of  gold- 
dredge  parts. 

The  construction  of  the  dredges  will 
start  immediately  under  direction  of 
Paul  E.  Morse.  The  manufacturing 
company  will  erect  the  dredges  and 
turn  them  over  to  the  mining  company- 
ready  for  operation.  The  cost  of  the 
two  dredges  and  power  plant  when 
ready  for  operation  is  estimated  to  be 
Sl.250,000.  H.  R.  Edward,  chief  engi- 
neer for  the  Hammon  company,  has 
been  in  Nome  for  the  last  three  sea- 
sons, and  is  directing  the  development. 
The  following  extract  from  the  story 
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Bull  gears 

of  Nome  by  Otto  Halla  will  give  a  pic- 
ture of  its  early  history: 

"With  the  opening  of  navigation  in 
June,  1899,  a  rush  of  people  arrived 
from  all  parts  of  Alaska  and  also  from 
the  States.  In  June,  after  the  first-day 
sluicing  was  done  on  Discovery  claim, 
and  the  amount  of  $9,000  was  taken 
from  the  boxes  that  day,  the  magnitude 
of  the  discovery  was  appreciated.  In 
July   the   beach   diggings  were   struck. 


People  with  rockers  could  make  from 
$15  to  $200  per  day,  and  in  some  in- 
stances even  more.  The  town  of  Nome 
came  into  existence,  and  by  the  closing 
of  navigation  in  1899  had  grown  to 
about  4,000  population.  Several  new 
finds  were  made  on  Snow  Gluch,  Glacier 
and  Dexter  creeks,  Solomon  River,  Big 
Hurrah,  Ophir  Creek,  Elkhorn  Creek, 
Cripple  River — all  of  which  have  proved 
to  be  paying  properties.  The  output 
of  gold  dust  in  1899  was  calculated  to 
have  been  $1,500,000. 

"On  the  opening  of  the  season  of  1900 
a  new  discovery  was  made  on  the  beach 
near  Top  Kock  point.  On  a  stretch  of 
200  feet  square,  within  three  weeks, 
about  S500.000  worth  of  gold  dust  was 
taken  out  with  rockers;  finally  the  pay 
was  traced  to  Daniels  Creek,  which 
since  has  produced  a  large  amount  of 
gold  dust.  Anvil  Creek  and  other 
creeks  were  opened  up  on  a  larger  scale, 
and  it  is  estimated  some  20,000  new 
arrivals  came  into  the  district.  The 
output  of  gold  during  the  year  1900 
was  officially  put  at  $5,500,000." 

Nome  has  experienced  the  usual  vicis- 
situdes of  placer  districts.  There  was 
the  peak  of  excitement,  followed  by  ex- 
pansion of  operations  wherever  gold 
could  be  found  in  remunerative  quanti- 
ties, and  then  the  hegira  of  disap- 
pointed prospectors  and  others  who  had 
failed  to  secure  mining  properties.  Fol- 
lowing this  was  an  interval  of  inten- 
sive operation,  and  then  began  the  slow 
decline.  Nome  has  been  slowly  dying 
during  recent  years. 

An  analysis  of  the  operations  in 
1920,  taken  from  "Mineral  Resources  of 
Alaska,  1920,"  indicates  the  status  of 
placer-mining  operations  for  that  year. 
The  output  of  gold  for  the  Seward 
Peninsula  was  valued  at  $1,300,000;  of 
this,  Nome  contributed  $540,000.  Dur- 
ing the  summer  112  mines,  employing 
a  total  of  540  miners,  were  in  opera- 


tion; in  the  winter  10  mines,  employing 
61  miners,  were  in  operation.  Dredging 
accounted  for  17  mines,  145  miners. 
•  and  an  output  valued  at  $475,000;  hy- 
draulic mining,  28  mines,  200  miners, 
and  $500  000  output;  drift  mining,  14 
mines,  65  miners,  and  $155,000  output; 
open  cut  (other  than  hydraulic)  53 
mines,  130  miners,  and  $170,000  out- 
put. Seventeen  gold  dredges  were  in 
operation  in  the  Seward  Peninsula  in 
1920;  in  1919,  there  were  24  dredges.' 
In  1919,  the  dredges  mined  865,000 
cu.yd.  of  gravel,  worth  52c.  per  yard; 
in  1920,  930,000  cu.yd.,  worth  51c.  per 
cu.yd. 

War  Mineral  Claimants  Continue 
To  Thrive 

Subject  to  the  approval  of  the  Secre- 
tary of  the  Interior,  the  War  Minerals 
Relief  Commissioner  has  recommended 
the  payment  of  the  following  awards: 
S.  B.  Potter,  Takilma,  Ore.,  $2,885; 
Seattle  Silver-Lead  Mining  Co.,  Seattle 
Wash.,  $7,485.28;  George  &  George' 
Salem,  Ore.,  $974;  N.  W.  Atkinson, 
Melrose,  Mont.,  $1,404.05;  G.  A.  Fitz- 
patrick,  Holland,  Ore.,  $252;  Jeldness 
&  Tainor,  Medford,  Ore.,  $214.30;  Jeld- 
ness, Gustine  &  Fry,  Medford,  Ore.. 
$401;  Daniel  McLeod,  Kerby,  Ore.! 
$437;  Ralph  S.  Bennett,  Grants  Pass, 
Ore.,  $426.70;  Byrnes  &  Danaher, 
Helena,  Mont.,  $2,070.23;  A.  B.  Puth, 
Holland,  Ore.,  $144;  William  E.  Davis.' 
Bisbae,  Ariz.,  $1,12S.25;  William  H. 
Monroe,  Coloma.  Calif..  SJ425.55;  Mike 
Hurley,  Livermore,  Calif.,  $213.75;  C. 
C.  Doran,  Ocean  Park,  Calif.,  $250. 

A  rehearing  was  denied  in  the  claim 
of  J.  S.  Shepherd,  of  Leadville,  CoV. 
while  failure  to  establish  that  there 
had  been  a  net  loss  resulted  in  the  dis- 
allowance of  the  claim  of  Welch  & 
Horr,  of  Talent,  Ore.,  and  of  Timothy 
Pearson,  of  San  Francisco. 
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Committee  Recommends  Fire-Control  Measures 

Representatives  of  Operators,  Employees,  Industry  at 
Large,  and  California  Industrial  Accident  Commission 
Collaborate  on  Suggestions  for  Combating  Mine  Fires 


AT  A  MEETING  held  on  Nov.  6,  at 
the  office  of  the  California  Indus- 
trial Accident  Commission  in  San 
Francisco,  a  special  general  commit- 
tee considered  a  report  suggesting 
measures  for  mine-fire  control  in  Cali- 
fornia mines  submitted  by  its  sub- 
committee. The  committee  consisted  of 
the  following: 

Representing  mine  operators — W.  J. 
Loring  (chairman),  A.  P.  Busey,  Jr., 
F.  W.   Nebs.  0.  McCraney. 

Representing  labor — James  Lord,  R. 
W.  Rodda,  J.  C.  Williams,  Robert 
Milligan. 

Representing  California  Metal  and 
Mineral  Producers'  Association  and  the 
American  Mining  Congress — Edwin 
Higgins. 

Representing  the  industry  at  large — 
George  S.  Rice,  B.  O.  Pickard,  George 
J.  Young,  R.  E.  Tremoureaux. 

Representing  the  Industrial  Accident 
Commission — G.  Chester  Brown,  F.  L. 
Lowell,  H.   M.  Wolflin. 

W.  J.  Loring  presided  and  the  gen- 
eral committee  adopted  the  following 
general  principle: 

"In  considering  the  following  sug- 
gestions, the  general  committee  desires 
to  emphasize  its  belief  that  no  blanket 
rule  or  regulations  can  apply  alike  in 
all  mines.  It  feels  that  the  suggestions 
made  herein  should  be  considered  in 
the  light  of  basic  principles  that  may  be 
modified,  in  the  judgment  of  the  mine 
inspector,  to  meet  existing  physical  and 
other  conditions  at  each  mine;  further- 
more, that  this  thought  and  intention 
should  be  embodied  in  the  rules  as 
finally  adopted  by  the  California  In- 
dustrial Accident  Commission." 

The  suggestions  adopted  by  the  com- 
mittee subject  to  the  foregoing  premise 
are  as   follows: 
Suggestions  applying  to  fire  control 
and  equipment  to  he  used 
■ii    nnil   emergency   xitiia- 
■ 

l.  All  dry-timbered  mine  shafts 
which  arr  used  for  working  or 
gency  exits  shall  bo  fi reproofed,  but 
the  use  of  concrete,  gunite  or 
other  Hreproofing  material  is  not 
>  .  then  a  pipe  system  for  the 
spraying  or  sprinkling  0 
timbers  shall  be  installed  and  used  and 
the  shaft  timbers  kept  constantly  wet. 
Where  there  is  an  insufficient  water 
supply  for  the  operation  of  sprinklers, 
the  mir  i     hall  requirt 

the  installation  of  adequate 
chemical    fire-fighting    appsrat 
where  ■  (  an  approved 

tnerrl  of  the  tin 

MChanical  ven- 
tilation has  been  installed  And  the  work- 
ing si  !  as  an  incast,  said 
working  shaft  only  needs  to  he  fire- 
This  will  apply  also  to  Dal 
urally  ventilated  mines  when  the  work- 
ing shaft  is  an  inca<t   and  the  ventilat 


;ng  head  of  the  outcast  shaft  is  suffi- 
cient to  insure  the  same  direction  of 
the  ventilating  current  at  all  times.  If 
the  ventilating  current  under  natural 
conditions  is  unstable  or  may  be  re- 
versed by  a  fire,  then  both  working 
and  emergency  shafts  should  be  fire- 
proofed. 

2.  Emergency  fire  doors  shall  be 
placed  in  passages  connecting  with  the 
emergency  exit  and  at  the  entrance  of 
the  downcast  shaft  where  bulkheads 
are  not  used  or,  if  it  be  an  upcast,  at 
the  entrance  of  said  upcast  shaft.  The 
emergency  fire  doors  may  be  used  also 
for  the  control  of  the  normal  mine 
ventilation.  In  all  cases  the  door 
frames  of  the  emergency  doors  shall  be 
constructed  of  concrete  or  other  suit- 
able material,  and  shall  make  a  tight 
connection  with  the  walls  of  the  pas- 
sageways. Doors  may  be  constructed  of 
wood  covered  with  sheet  iron  and  shall 
be  provided  with  suitable  latches  or 
other  mechanical  devices  so  that  they 
may  be  opened  from  either  side.  Addi- 
tional fire  doors  shall  be  installed  where 
they  will  serve  to  isolate  fires  or  pro- 
tect men. 

Provided,  that  such  emergency  fire 
doors  shall  only  be  necessary  where 
dry.  timbered  shafts  cannot  be  fire- 
proofed,  or  where  it  is  inadvisable  to 
keep  the  shaft  timbers  constantly  wet, 
or  where  an  insufficient  water  supply 
cannot  be  had  to  keep  the  shaft  timbers 
constantly  wet,  or  where  heavily  tim- 
bered stopes  or  other  timber  structures 
of  an  inflammable  nature  exist  in  the 
mine  between  exits.  In  all  other  cases 
fire  doors  shall  be  installed  where  it  is 
deemed  necessary  by  the  mining  engi- 
neers of  the  Industrial  Accident  Com- 
mission. 

:;.  Where  mechanical  ventilation  is 
used,  the  fan  and  the  fan  housing  shall 
be  constructed  of  non-combustible  ma- 
terial and  so  installed  as  to  admit  of 
the  reversal  of  the  ventilating  current 
by  doors  or  gates.  It  is  recommended 
that  the  principal  ventilating  fan  be 
placed  upon  the  surface  and  the  fan 
house  and  air  ducts  in  communication 
with  the  mine  opening  be  fi  reproofed  or 

constructed  of  non-combustible  material, 

nil  al       ventilation       is 
mended     foi      large     mines,     especially 
those    in     which     the    air    current,    are 
variable  and   unstable. 

1-    Means      for      extinguishing      fires, 
i   connected  to  ■  water 
main,   shall    be    provided   at    di  j 
stations,     pump     station!     and     other 

:.    localised    lire    hazard. 
\  -    an  .  .    watel     barrels    and 

1         of  a  type 
I  nderwriters'  I 

I  ill  be  providi  d.     It   > 
mended    thai    all    water-main    outlets. 

'    !    D  hall    have 

standard  pipe  thread  where  a  water 
and  hose  system   ha  tiled, 


All  electrical  installations  under- 
ground where  interruptions  to  service 
would  result  in  a  fire  hazard  or  where 
loss  of  life  might  occur  as  a  conse- 
quence shall  be  provided  with  a  supply 
of  dry  sand  or  an  approved  type  of 
fire  extinguisher.  Where  the  carbon 
tetrachloride  extinguisher  is  provided, 
care  must  be  taken  that  it  be  not  used 
where  the  ventilation  is  deficient. 

5.  In  all  mines  employing  50  or  more 
men  underground  on  any  one  shift,  it 
is  recommended  that  auxiliary  com- 
pressed-air lines  with  suitable  outlets 
be  provided  in  the  emergency  exit  ex- 
cept where  equivalent  protection  has 
been  made. 

6.  Where  connections  have  been  es- 
tablished between  neighboring  mines 
for  emergency  exit  purposes,  it  is 
recommended  that  telephones  be  pro- 
vided for  each  connecting  mine  at  the 
bulkhead  doors.  Compressed-air  lines, 
equipped  with  locked  valves,  should  be 
connected  to  the  compressed-air  system 
of  each  mine  and  should  terminate  in 
the  space  between  the  bulkhead  doors, 
but  should  not  be  interconnected. 

7.  A  surface  fire  alarm  consisting  of 
a  siren  or  equivalent  device  shall  be 
installed  and  used  for  the  purpose  of 
giving  a  general  fire  alarm  when  fires 
are  reported  in  the  surface  plant  or 
underground.  As  a  means  of  inform- 
ing underground  workers  of  the  pres- 
ence of  a  fire,  mines  which  are  equipped 
with  a  compressed-air  system  shall  in- 
stall the  method  of  stench  warning, 
and,  in  addition,  shall  establish  a  gen- 
eral danger  signal  to  consist  of  nine 
flashes  or  distinct  interruptions  of  the 
electrical  lighting  current.  Where  com- 
pressed-air lines  and  electric  lights  are 
not  available,  a  mechanical  alarm  sys- 
tem of  approved  type  shall  be  in- 
stalled. 

8.  Where  exceptional  fire  hazard  ex- 
ists in  a  large  mine,  it  is  recommended 
that  the  superintendent  or  other  per- 
son in  charge  designate  where  prac- 
ticable places  of  refuge  to  which  men 
may  go  in  cases  of  extreme  danger. 
Provision  should  be  made  to  protect 
such  places  from  an  incursion  of  gas 
or  fire  by  fire  doors.  Suitable  portions 
of  the  mine  workings  may  be  used  for 
this  purpose  in  conjunction  with  exist- 
ing tire  doors,  as  provided  in  sugges- 
tion No.  2.  Such  places  should  be 
equipped  with  telephones  and  com- 
preesed-air  lues  provided  with  suit- 
able valves  and  oui 

Note:  The  connection  of  neighbor- 
ing mines  for  emergency  exit  purposes 
has  already  been  provided  for  in  Cali- 
fornia    Mine    Safety    Orders     (Order 

'.'.    Signs  showing  the  direction  to  the 

emergency  exil  shall  be  hung  at  intervals 

in  the  used   workings  of  every   mine. 

10,   A      i:i:    -hall   be   posted   on  each 

surface  or  underground  ventilating  fan 

"This   fan  shall  not  be  stopped 

cepl    by  authority  of  the 

man  m  charge  of  tbe  mine." 

Suggestion*   applying   to   maps,   tire 

)ilails  n  lid    in 

11       \    plan  of  action  to  be  followed   in 
lire    I  surface   Of    underground) 
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shall  be  formulated  by  each  mine  super- 
intendent. All  foremen,  bosses,  skip 
tenders,  and  shaft  topmen,  and  other 
persons  who  may  be  designated  by  the 
superintendent,  shall  attend  a  monthly 
class  of  instruction,  to  be  presided  over 
by  the  mine  superintendent,  and  they 
shall  be  quizzed  by  the  superintendent 
as  to  their  respective  duties  in  the  event 
of  a  fire  or  other  emergency.  It  is 
recommended  that  where  feasible,  fire 
drills   be   conducted   monthly. 

It  is  recommended  that  the  foregoing- 
No.  11  supersede  Mine  Safety  Order 
No.  1,712   (k). 

12.  Every  mine  employing  twenty  or 
more  men  on  any  one  shift  shall  have 
prepared  a  skeleton  map,  chart,  or  blue- 
print, which  shall  show  the  position  of 
exits,  principal  levels,  manways,  tun- 
nels, shafts,  fire-fighting  water  lines, 
telephones  and  telephone  lines  and 
compressed-air  lines.  Such  map,  chart, 
or  blueprint  need  not  be  to  scale,  nor 
show  boundary  lines,  outlines  of  ore- 
bodies  or  other  unessential  detail. 
Copies  of  said  chart  shall  be  placed  in 
frames  behind  glass  and  shall  be 
placed  near  the  entrance  of  the  mine 
usually  used  by  the  men  and  at  the 
principal  stations  in  the  mine.  A  copy 
shall  be  sent  to  the  chief  mining  engi- 
neer of  the  Industrial  Accident  Com- 
mission and  filed  by  him  in  the  records 
of  his   office. 

13.  Shift  bosses  and  foremen  shall  be 
instructed  by  the  mine  superintendent 
to  inspect  mine  workings  on  their  reg- 
ular rounds  and  report  to  the  superin- 
tendent any  conditions  that  in  their 
judgment  would  increase  the  fire  hazard 
in  any  part  of  the  mine. 

14.  Shaft  topmen  designated  by  the 
mine  superintendent  for  this  duty  shall 
be  familiar  with  the  mine  workings  and 
shall  be  trained  to  meet  emergencies 
arising  from  mine  fires  or  other  acci- 
dents. 

15.  Fires  for  heating  shall  not  be 
permitted  underground,  and  open 
torches,  acetylene  lamps,  and  candles 
shall  not  be  left  unattended  in  any 
mine  in  the  vicinity  of  wood  or  other 
inflammable  material. 

16.  Oxygen  breathing  apparatus  of 
approved  type  shall  be  available  for 
use  where  required  by  emergency  con- 
ditions.   (See  Mine  Safety  Order  1704.) 

17.  In  the  event  of  the  discovery  of  a 
fire  underground  by  any  worker,  fore- 
man, shift  boss,  or  other  person,  he 
shall  give  an  alarm  to  the  men  in  his 
near  vicinity,  who  will  carry  the  alarm 
to  others,  and  he  shall  then  proceed  to 
the  nearest  telephone,  if  a  telephone 
system  is  in  use  in  the  mine,  or  the 
nearest  station  point,  if  a  fire-alarm 
system  is  in  operation,  and  shall  com- 
municate with  the  surface,  giving  the 
approximate  position  of  the  fire;  or 
shall  operate  said  fire-alarm  system. 
This  information  shall  be  communicated 
without  delay  to  the  mine  superin- 
tendent or  other  person  in  charge  of  the 
mine  at  the  time.  When  an  alarm  of 
fire  has  been  given,  it  shall  be  the  duty 
of  the  mine  superintendent  or  other 
person  in  charge  to  proceed  to  get  the 
men  out  of  the  mine  without  delay. 


The  committee  approved  the  follow- 
ing: 

"Where  the  use  of  a  series  of  raises 
is  contemplated  for  an  emergency 
exit,  the  mine  management  is  strongly 
advised  to  so  select  the  position  of  the 
raises  in  question  as  to  have  them  in 
line  with  one  another,  in  order  that 
hoisting  equipment  may  be  installed  if 
necessary  at  some  future  time." 

In  view  of  the  wide  variation  of  min- 


ing conditions  in  the  state,  the  general 
committee  was  of  the  opinion  that  a 
general  recommendation  to  equip  emer- 
gency or  second  shafts  with  hoisting  ap- 
paratus would  be  inapplicable.  With 
respect  to  auxiliary  hoisting  apparatus, 
the  committee  expressed  the  opinion 
that  the  mining  engineers  of  the  indus- 
trial Accident  Commission  can  make 
suitable  requirements  based  on  their 
judgment  in  special  cases. 


News  from  Washington 

By  PAUL  WOOTON 
Special  Correspondent 


Tariff  Raises  Tungsten  Price — 

Domestic  Mines  Still  Idle 

?8  Quotation  Much  Below  Figure  That 

Will  Warrant  Reopening  of 

Most  Domestic  Mines 

Due  in  part  to  natural  economic  pres- 
sure, but  largely  to  imposition  of  a 
tariff  rate  equivalent  to  $7.14  per  unit, 
the  price  of  tungsten  has  risen  in  the 
United  States  from  quotations  of  $1.85 
to  $2  per  unit  as  late  as  last  March  to 
around  $8  per  unit.  Even  at  the  in- 
creased price,  domestic  mines  remain 
idle.  Domestic  production  ceased  after 
1920,  when  the  average  price  dropped 
to  $7.86  per  unit,  from  the  $18.02  aver- 
age of  1919,  which  latter  was  then 
lower  than  for  some  years. 

Despite  the  fact  that  reports  to  the 
Geological  Survey  indicate  that  there 
is  two  to  three  years'  supply  of  tung- 
sten in  this  country,  there  appears  to  be 
little  prospect  of  a  break  in  the  market, 
as  the  supply  is  held  in  strong  hands, 
willing  to  sell  only  at  favorable  prices. 
Some  steel  makers  are  reported  to  have 
only  a  short  supply  remaining,  indicat- 
ing that  demand  will  be  stimulated  be- 
fore long. 

These  factors  favoring  a  price  in- 
crease are  offset,  however,  so  far  as 
domestic  mining  is  concerned,  by  a 
study  of  figures  compiled  by  Frank  L. 
Hess,  in  charge  of  the  rare-minerals 
section  of  the  Geological  Survey,  in  a 
report  covering  1921;  they  show  that 
United  States  production  of  tungsten 
in  1918  was  5,061  tons,  with  an  average 
price  of  $23.24  per  unit,  and  dwindled 
to  327  tons  in  1919,  with  an  average 
price  of  $18.02;  216  tons  in  1920,  with 
an  average  price  of  $7.86,  and  disap- 
peared entirely  after  that  year,  with 
further  and  drastic  price  declines.  In 
1915  the  average  price  per  unit  was 
$29.30;  in  1916,  $33.98;  in  1917,  $18.40. 
Comparing  the  production  table  with 
the  price  table,  it  would  appear  that 
domestic  mines  do  not  find  it  profitable 
to  produce  tungsten  when  the  price  is 
below  $20  per  unit — and  it  is  a  long 
climb  from  the  present  range  of  $8  per 
unit  to  $20. 

Most  of  the  tungsten  now  on  hand  in 
this  country  came  from  China,  where 
military  operations  have  compelled  con- 
tinued working  of  the  placer  mines 
even  at  the  very  low  price  of  $1.85  to 
$2  per  unit,  landed  cost,  which  was  paid 
here  for  some  months. 

The  new  tariff  rate  is  approximately 


four  times  the  price  at  which  tungsten 
was  being  bought  here  last  spring. 
The  old  tariff  act  did  not  impose  a  duty 
on  tungsten  imports. 

Although  the  price  has  risen  to  ap- 
proximately $8  in  the  United  States, 
Chinese  tungsten  still  is  being  sold  in 
England  at  around  $3  per  unit. 

The  vanadium  situation  in  the  United 
States  also  is  interesting.  Produced 
here  as  a  byproduct  of  radium,  the  out- 
put has  ceased  because  of  the  radium 
market  conditions.  Imports,  which 
have  been  principally  from  Peru,  also 
have  practically  ceased.  There  is  a 
supply  in  this  country,  however,  equal 
to  two  to  three  years'  normal  demand 
for  the  product.  The  Ford  Motor  Co., 
which  was  the  largest  single  consumer 
of  vanadium,  no  longer  uses  this 
metal   as  an  alloy  in  steel. 


Copper  and  Ore  Shipments 

Through  Panama  Canal 

Increase 

September  figures  covering  the  move- 
ment of  commodities  through  the 
Panama  Canal  show  marked  increases 
in  the  amount  of  copper  and  iron  ore  as 
well  as  of  crude  petroleum  moving 
from  the  Pacific  to  the  Atlantic.  Cop- 
per shipments  during  that  month 
totaled  25,158  tons;  crude  petroleum, 
65,366  tons;  iron  ore,  39,000  tons;  and 
phosphates,   14,000  tons. 


Pittman  Act  Silver  Purchases 

Purchases  of  silver  by  the  Bureau  of 
the  Mint  during  the  week  ended  Nov. 
11  amounted  to  177,000  oz.  This  brings 
the  total  purchases  under  the  Pittman 
Act  to  140,714,576  oz. 


"Class"  Rate  on  Shipment  of 
Ferromanganese  Sustained 

No  logical  reason  exists  why  class 
rates  should  not  be  applied  instead  of 
commodity  rates  on  unusual  shipments 
of  ferromanganese  from  Tacoma, 
Wash.,  in  the  opinion  of  the  Interstate 
Commerce  Commission,  rendered  in 
the  case  of  Bilrowe-Alloys  Co.  versus 
the  Northern  Pacific  Railway  Co.,  in 
which  the  action  of  the  carrier  in  ap- 
plying the  fifth  class  rate  to  ferro- 
manganese was  attacked.  The  manu- 
facturer contended  that  the  shipments 
in  question  should  have  taken  lower 
commodity  rates. 
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Coal-Mine  Wages  Attract  Butte 
Miners,  Says  Reports 

The  metal  mines  in  the  Butte  dis- 
trict  are  in  urgent  need  of  at  least 
3,500  men,  according  to  reports  being 
made  to  federal  officials.  There  are 
several  hundred  men  awaiting  work  at 
coal  mines  in  Wyoming.  An  effort  has 
been  made  to  induce  the  unemployed  in 
the  coal  fields  to  accept  positions  at 
Butte,  but  as  the  wages  in  the  coal 
mines  are  so  much  higher  than  the  cur- 
l  ent  wage  rates  at  Butte,  most  of  the 
men  prefer  to  stay  at  the  coal  mines 
and  take  the  chance  of  employment 
developing.  Reports  from  eastern  coal 
mines  indicate  that  men  are  applying 
for  work  in  much  larger  number  than 
they  can  be  employed.  High  wages  are 
the   attraction   there  also. 


Tungsten  and  Manganese  Will  Be 
Studied  Thoroughly 

Intensive  research  of  certain  features 
of  tungsten  and  manganese  resources 
have  been  begun  by  the  Bureau  of 
Mines.  Every  effort  will  be  made  to 
keep  abreast  with  the  American  de- 
velopment of  these  deposits  and  to  keep 
informed  on  the  world  supply  of  these 
two  important  minerals.  The  tungsten 
study  is  being  made  by  A.  V.  Udell,  a 
mining  engineer  on  the  staff  of  F.  W. 
Bradley.  The  service  of  Mr.  Udell, 
who  has  devoted  much  time  to  research 
into  sundry  aspects  of  the  zinc  mining 
and  smelting  industries,  have  been 
loaned  to  the  Bureau  for  that  pur- 
pose. J.  W.  Furniss,  of  Philadelphia, 
is  doing  the  specialized  work  on  the 
manganese  research. 


News  by  Mining  Districts 

By  Special  Correspondents  in  the  Field 


London  Letter 

Advance    in    Cam    &    Motor    Shares    in 

Light   of   Recent   Annual    Report — 

Mount  Elliott  Finances 

By  W.  A.  Doman 

London,  Nov.  3 — In  consequence  of 
the  recent  sharp  and  sustained  advance 
in  the  shares  of  the  Cam  &  Motor  Gold 
Mining  Co.  (Rhodesia),  the  annual 
report  and  accounts  to  June  30  last 
have  been  scanned  with  more  than 
usual  interest.  And  there  is  much  of 
interest  in  the  report.  The  reduction 
plant  has  undergone  reconditioning, 
with  considerable  advantage  to  the 
company.  In  1917,  1918,  1919  and  1921 
work  was  carried  on  at  a  loss,  and  in 
1920  only  development  and  experimental 
work  was  undertaken.  During  the 
year  under  review,  a  record  of  168,700 
tons  was  milled,  for  a  working  revenue 
of  36s.  6d.  per  ton  and  a  working  ex- 
penditure of  27s.  9d.  per  ton.  The 
latter  figure  includes  3s.  Id.  per  ton  for 
development  redemption. 

In  June,  expenses  dropped  Is.  per 
ton,  and  a  further  reduction  is  ex- 
•  ill  much  to  be  done  in 
the  way  of  improving  extraction,  for 
the  total  for  the  year  was  only  7(1.36 
per  cent,  of  an  average  ore  worth  I  L9s., 
or  31s.  7d.  In  May  and  June  this  year 
the  average  was  77.6  per  cent,  and 
alterations  now  bring  made  to  the 
plant,  including  the  operation  of  an 
additional  tube,  will  further  Increase 
the  extraction. 

The  develop!  <  ■■■>•  < 

ing.      In    the    Motor    mine    the    lowest 
the   11th   SI         Drive   South, 
where   960    ft.   driven    'luring   the    year 

111 I     to 

Hid  the  full  width  is  not  • 
From  this  level  two  wit 
sunk,  one  at  528  ft.  south,  and  the  other 
Ith.  The  first  is  down  60 
ft.,  disclosing  71  in.  of  reef  at  71s.,  and 
the  second  10  ft.,  exposing  68  in.  of 
in  neither  case  i<  the  full 
width  yet  exposed.     A  satisfactory  ore- 


body  is  therefore  being  opened  up.  On 
the  10th  level,  184  ft.  in  the  stope 
drive  south  showed  58  in.  of  reef  at 
38s.,  full  width  not  yet  determined. 
Similar  conditions  are  reported  on  the 
Cam  lode,  110  ft.  showing  from  43s. 
over  64  in.  to  47s.  over  58  in.  on  the 
6th  level.  A  raise  from  the  8th  level  is 
up  15  ft.,  proving  47  in.  of  reef  at  36s. 
Assuming  that  there  have  been  no 
changes  in  the  method  of  computation, 
the  5,394  ft.  of  development  have 
opened  up  234,810  tons  of  ore,  an  aver- 
age of  about  44  tons  per  foot,  the  total 
at  June  30  being  666,110  tons;  of  an 
average  value  of  39.9s.,  at  normal  price. 

The  agreement  between  the  Con- 
solidated Mines  Selection  Co.  and  the 
Anglo-American  Corporation  of  South 
Africa  was  sanctioned  by  the  share- 
holders of  the  former  at  the  meeting 
held  on  Monday. 

Some  time  ago  I  wrote  concerning 
the  difficulties  experienced  in  rearrang- 
ing the  finances  of  the  Mount  Elliott 
(North  Queensland).  The  negotiations 
which  have  been  in  progress  for  some 
time  have  now  been  virtually  com- 
pleted under  the  lead  of  Edmund  Davis, 
known  familiarly  as  the  Napoleon  of 
Finance.  It  is  believed  that  £600,000 
in  preference  shares  will  be  issued  and 
offered  to  present  holders  of  ordinary 
shares  in  the  proportion  of  two  pnf- 
tor  three  ordinary  shares  held. 

Ordinary    shareholders    will    receive    do 

dividend    until     all    of    the    pv  I 
have     been     repaid.        St 

operations  were  suspended  in  March, 
1919,  but  the  Queensland  Government 
will  construct  a  railway  to  Mount 
Oxide  as  soon  as  sufficient  working 
capital  is  forthcoming  to  resumi 

Is  tl  iti'd  ( [old   Fields  has 

not     n  npport     in     its 

application    to    Uasapil    Coppi 
shareholders,   it    has   decided   to  with- 

•  •  offer  and  not  to  include  the 
Uasapil  Copper  Co.  In  its  big  amal- 
gamation  scheme. 


QUEENSLAND 

Stamp    Mill    at    Normanby    Encourages 

Mining — "Shrimp   Tin"    May    Rival 

Sardine  Mine 

By  Our  Special  Correspondent . 

Brisbane,  Sept.  18 — The  operations 
that  have  led  to  a  revival  of  the 
long-neglected  Normanby  gold  field  are 
reaching  an  interesting  stage.  In 
its  early  days  this  mining  center  was 
eclipsed  by  the  far  more  attractive 
Charters  Towers  field,  then  newly  dis- 
covered, and  for  many  years  the  Nor- 
manby war  practically  abandoned.  The 
attempts  to  resuscitate  mining  there 
during  the  last  two  years  have  been  en- 
couraging, but  the  field  has  been  handi- 
capped by  having  no  milling  plant  and 
by  extremely  bad  means  of  access,  the 
road  to  the  port  of  Bowen,  about  50 
miles  long,  being  traversable  only  by 
means  of  pack  teams.  Now,  however, 
a  twenty-stamp  battery,  with  all 
requisite  appurtenances,  is  being  put 
up  by  the  principal  company  operating 
on  the  field,  and  will  be  ready  for  use 
in  two  or  three  months.  As  the  govern- 
ment, in  advancing  money  for  the 
machinery,  stipulated  that  a  certain 
number  of  stamps  should  be  reserved 
for  public  use,  the  different  mines  from 
which  the  output  has  been  showing 
good  results  on  assay  will  soon  have  an 
opportunity  of  proving  the  quality  of 
the  ore  in  bulk.  The  erection  of  the 
mill  has  greatly  stimulated  mining 
activity,  and  a  large  tonnage  of  ore 
awaits  treatment.  Moreover,  a  good 
road  has  just  been  found  connecting 
with  a  newly  opened  railway  from 
Bowen  to  the  Bowen  River  coal  field, 
pnd  the  distance  to  this  railway  will  be 
only  about  35   miles. 

On  the  Kangaroo  Hills  tin  field,  which 
is  about  100  miles  northeasterly  from 
Charters  Towers,  the  Shrimp  mine  is 
turning  out  remarkably  well.  A  late 
advice  states  that  in  the  bottom  of  a 
new  shaft,  which  is  down  only  6  ft.. 
there  is.  over  its  full  width,  ore  averag- 
ing 30  to  40  per  cent  of  black  tin;  the 
full  width  of  the  orebody  is  not  yet 
known.  This  disclosure  indicates  that 
from  a  low-grade  proposition  the 
Shrimp  is  developing  into  a  rich  mine 
that  may  rival  its  famous  neighbor,  the 
Sardine,  which   is   two   miles  away. 

There  Beems  to  be  some  hope  that  the 
rising  price  of  molybdenite  may  result 
in  a  resumption  of  mining  for  that 
metal  in  Queensland.  The  molybdenite 
mines    of    this    state,    which    have    been 

.  losed     down     since    the    government 

relinquished  control,  in  1920,  are  re 
|  uted  to  be  richer  in  grade  than  any 
other  molybdenite  mines  in  the  world, 
and  for  this  reason  should  be  the  ftral 

ime    operations    when    quotations 

become    sufficiently    high — that    is,    if 
duced,  as  they  have  been 
in  the  United  Stal 

Though  most  of  the  Queensland  molyb- 
denite came  from  the  ChillagOC  and 
"!i  districts,  in  the  far  north, 
the  Wonbah  mine,  at  Mount  I'erry. 
much  further  south,  proved  to  be  the 
richest  mine  of  the  kind  in  the  com- 
monwealth. 
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BRITISH  COLUMBIA 

Britannia  M.  &  S.  Co.  Contracts  for 
Electric  Power 

Sandon — The  American  Boy  mine, 
after  lying  dormant  for  fifteen  years, 
has  been  reopened.  A  winze  was  started 
on  the  800  level  on  a  stringer  of  lead- 
silver  ore  6  in.  wide,  which  has  in- 
creased in  width  to  2*  ft.  at  30  ft.  from 
the  collar.  The  ore  assays  115  oz.  sil- 
ver, 74  per  cent  lead,  and  3*  per  cent 
zinc,  according  to  E.  N.  McCall.  On  the 
400  level  a  shoot  of  zinc  ore  4£  ft.  wide 
and  350  ft.  long  is  being  mined,  and 
shipments  will  soon  start  to  the  Trail 
smelter.  This  property  suspended  oper- 
ations in  1916  after  producing  $200,000 
in  ore. 

Vancouver  —  George  Kidd,  general 
manager  for  the  British  Columbia  Elec- 
tric Ry.  Co.,  has  announced  that  his 
company  has  entered  into  an  agreement 
to  supply  the  Britannia  Mining  & 
Smelting  Co.  with  4,500  to  6,000  hp.  of 
electric  energy  for  ten  years,  with  op- 
tion of  renewal  for  an  additional  five 
years.  The  railway  company  will  start 
at  once  on  the  construction  of  a  high- 
tension  line  from  its  Lake  Buntzen 
plant  to  Britannia  Beach,  a  distance  of 
30  miles,  which  is  expected  to  cost 
$150,000. 

The  Britannia  has  a  2,735-hp.  plant, 
but  during  exceedingly  dry  summers 
and  cold  winters  the  water  supply  some- 
times gives  out  entirely,  and  even  un- 
der normal  conditions  it  is  necessary 
to  supplement  the  water  power  by 
steam  power.  The  contract  with  the 
B.  C.  Electric  will  entirely  obviate  this 
necessity  in  future,  and  will  be  both 
cheaper  and  more  convenient  than  the 
use  of  coal.  The  mining  company  will 
build  its  own  substation,  to  which  the 
electric  company  will  deliver  the  power. 

Victoria — A  deputation  consisting  of 
Mortimer  Lamb,  representing  the  Ca- 
nadian Mining  Institute;  Valentine 
Quinn,  the  Granby  company;  C.  P. 
Browning,  the  Britannia  company,  and 
Dr.  Hawkins,  the  Belmont-Surf  Inlet 
company,  has  waited  on  the  Hon.  John 
Hart,  Minister  of  Finance,  with  a  view 
to  obtaining  a  reduction  on  mine  taxa- 
tion, particularly  on  depleted  orebodies. 
The  deputation  was  promised  that  the 
matter  should  receive  the  consideration 
of  the  government. 


MANITOBA 


Mining  Corporation  Drilling  Flin  Flon 
Deposit 
Flin  Flon — Diamond  drilling  was  car- 
ried on  at  the  Flin  Flon  copper  prop- 
erty all  last  summer  by  the  Mining 
Corporation  of  Canada,  which  has  so 
far  spent  altogether  about  $500,000  on 
the  property.  A  deposit  of  quartz  has 
been  found  about  10  miles  distant,  which 
will  be  used  for  flux.  It  contains  suffi- 
cient gold  to  pay  for  the  mining  and 
transportation.  The  company  is  plan- 
ning to  obtain  power  from  Birch  Falls, 
on  Salmonweir  River,  35  miles  west  of 
the  mine,  where  it  is  thought  that  an 
adequate  supply  of  electric  energy  can 
be  developed. 


ONTARIO 

Montreal-Ontario  Will  Restart  Mill — 
Reorganization  for  Dome  Mines 

Cobalt — In  view  of  the  strong  finan- 
cial position  of  the  Nipissing,  and  the 
high  heads  going  to  the  mill,  it  is  an- 
ticipated that  a  bonus  will  be  paid  in 
addition    to    the    January    dividend. 

For  the  week  ending  Nov.  3  the  Min- 
ing Corporation  shipped  six  cars  of 
residues,  containing  489,000  lb.,  and  the 
Dominion  Reduction  Co.  one  car  of 
flotation  concentrate,  containing  87,- 
000  pounds. 

Montreal-Ontario  directors  announce 
that  milling  will  be  started  as  soon  as 
5,000  tons  of  ore  is  available.  This 
property  was  the  big  disappointment 
of  the  camp.  When  the  mill  was 
started  returns  were  only  about  $2.50 
a  ton,  resulting  in  a  heavy  operating 
loss,  and  it  was  soon  closed.  Recently 
a  new  manager  was  appointed,  who 
claims  that  the  poor  results  were  due 
to  dilution  from  waste  rock.  He  also 
states  that  100  tons  a  day  of  $8  ore 
can  be  drawn  from  the  450  level  and 
estimates  a  profit  of  $2  a  ton.  Though 
it  is  doubtful  if  these  expectations  can 
be  realized,  the  results  of  further  work 
will  be  awaited  with  interest.  The 
Montreal-Ontario  is  on  what  is  known 
as  the  south  "break,"  and  its  profitable 
operation  would  result  in  greatly  in- 
creased activity  in  the  camp. 

Kirkland  Lake — The  new  vein  found 
during  the  summer  in  the  Wright- 
Hargreaves  shaft  at  a  depth  of  600  ft. 
has  continued  in  the  shaft  to  800  ft., 
the  present  depth.  This  discovery  con- 
stitutes an  important  addition  to  the 
Wright-Hargreaves  property,  as  it  has 
a  width  of  about  6  ft.  and  averages  $12 
to  $13. 

Two  hundred  feet  of  drifting  has 
been  done  on  the  250  level  of  the  Cos- 
tello  property  of  the  Associated  Gold 
Fields,  at  Larder  Lake.  The  vein  aver- 
ages $8  over  6  feet. 

Porcupine — Owing  to  the  burning  out 
of  one  of  the  generators  at  the  Sandy 
Falls  plant  of  the  Northern  Canada 
Power  Co.,  it  has  been  necessary  to  put 
into  effect  a  power  reduction  of  15  per 
cent.  As  a  consequence  the  mines  have 
started  up  their  steam  plants,  and  will 
probably  have  to  keep  them  in  opera- 
tion until  about  January,  when  it  is 
expected  that  the  Sturgeon  Falls  plant 
will  be  completed. 

Dome  directors  have  announced  a  re- 
organization plan,  whereby  the  num- 
ber of  shares  of  the  company  is  to  be 
increased  and  shareholders  will  receive 
four  new  shares,  of  no  par  value,  for 
each  share  in  the  present  company.  It 
is  understood  that  no  further  repay- 
ment on  capital  account  will  be  made, 
and  that  the  dividend  rate  will  be  in- 
creased. There  are  477,667  shares  of 
Dome  outstanding,  which  have  a  par 
value  of  $9.  No  reason  is  given  for  the 
proposed  change,  but  it  is  understood 
that  some  of  the  larger  shareholders 
believe  that  under  the  new  arrangement 
the  shares  will  be  more  readily  market- 
able and  will  also  possess  a  higher  se- 
curity value. 


CALIFORNIA 

Grass   Valley   Mines   Employ    1,300 — 
Ben   Hur   Divide   Will   Ship 

Jackson — Articles  of  incorporation 
have  been  filed  in  the  office  of  the 
county  clerk  of  Amador  County  for  the 
Marklee  Mining  Co.  The  property  con- 
cerned is  northeast  of  Volcano  and  con- 
sists of  an  old  quartz  mine.  The  com- 
pany has  a  capital  stock  of  $100,000  in 
100,000  shares  of  the  par  value  of  $1 
each. 

At  the  Moore  mine,  near  Jackson,  ten 
stamps  are  in  operation.  By  Nov.  20 
it  is  expected  that  the  entire  24  stamps 
will  be  dropping. 

Preparations  are  under  way  at 
Volcano  to  resume  hydraulicking  at 
the  Elephant  Deep  gravel  mine.  The 
debris  dam  is  being  raised.  During 
the  winter  three  giants  will  be  oper- 
ated. 

Lewiston — The  newly  constructed 
Gardella  dredge  on  the  Paulsen  ranch, 
across  the  river  from  Lewiston,  is  now 
working.     Three   shifts   are    employed. 

Grass  Valley — An  unofficial  census 
of  the  number  of  men  employed  in  the 
mines  of  the  Grass  Valley  and  imme- 
diate districts  places  the  total  at  1,300. 
Of  this  number,  approximately  1,000 
are  employed  by  the  North  Star,  Em- 
pire, and  Idaho-Maryland  mines,  in  the 
near  vicinity  of  Grass  Valley.  It  is 
many  years  since  so  large  a  force  of 
miners  has  found  employment  in  the 
district  and  conditions  indicate  unusual 
activity. 

The  Empire  and  North  Star  mines 
continue  operating  with  large  crews. 
At  the  Empire  mine  80  stamps  are 
dropping,  three  shifts  being  employed 
in  all  departments.  At  the  North  Star, 
60  stamps  are  in  operation,  and  at  the 
Idaho-Maryland  20  stamps. 

The\  shaft  at  the  Normandie-Dul- 
maine  mine,  west  of  the  city,  is  now 
down  350  ft.,  and  at  the  300  level 
crosscuts  are  being  driven  on  the 
ledge. 

A  good  showing  in  ore  is  reported  at 
the  Newtown  Mining  Co.'s  property, 
operated  by  Lester  M.  Dull  and  asso- 
ciates.    Exploration  continues. 

The  Julia  Ross  mine  is  said  to  have 
a  good  showing  of  ore.  Thomas  Bath, 
who  has  been  driving  a  tunnel  on  the 
Rame-Wundrom  claims,  in  the  New- 
town district,  also  reports  good  pros- 
pects from  a  strike  made  recently. 

Oroville — The  McFarland  mine  is 
continuing  to  take  out  good  ore.  The 
E.  K.  Wood  estate  mine,  of  which  J.  F. 
Buell  has  charge,  is  continuing  the 
work  of  prospecting.  A  Keystone  drill 
is  being  used. 

R.  J.  Reynolds,  of  Strawberry  Val- 
ley, reports  that  work  on  the  ten-stamp 
Straub  mill  which  is  being  erected  on 
the  South  Fork  of  the  Feather  River  is 
progressing  satisfactorily,  and  the  mill 
is  expected  to  be  in  operation  within 
the  next  thirty  days. 

Randsburg — The  Ben  Hur  Divide 
Mining  Co.  has  contracted  to  ship  fifty 
tons  of  ore  per  day,  in  the  near  future, 
to  the  Humboldt  smelters,  near  Pres- 
cott,  Ariz. 
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WASHINGTON 

Whitman  County   Iron  Co.  Will  Ship  to 

Bunker   Hill   Smelter 

Tekoa — Iron  ore  from  the  deposits 
east  of  town,  owned  by  the  newly 
formed  Whitman  County  Iron  Co.,  will 
begin  production  at  once.  Orders  for 
a  car  of  ore  per  day  have  been  received 
from  the  Bunker  Hill  smelter,  at  Brad- 
ley, Idaho,  and  work  has  started  to  fill 
the  order. 

Northport — Twenty  men  are  em- 
ployed in  dismantling  the  Cottrell  plant 
of  the  old  Northport  smelter.  The 
plant  will  be  shipped  to  Chewelah  to 
be  used  in  the  magnesite  works  to  col- 
lect the  dust  from  the  calciners.  Suits 
have  been  instituted  by  farmers  against 
the  magnesite  companies,  claiming 
damage  to  crops  from  the  dust. 

Republic — The  Surprise  mine  is  ship- 
ping thirty  tons  of  gold  ore  per  day 
from  the  400  level.  The  oreshoot  at 
this  point  is  reported  to  be  350  ft.  long. 

The  Quilp  company  has  unwatered 
the  lower  workings  of  the  mine,  and 
has  started  stoping  the  ore  on  these 
levels.  The  orebody  is  8  ft.  wide  and 
335  ft.  long  and  averages  from  $18  to 
s'24  per  ton. 

The  Last  Chance  has  completed  un- 
watoring  its  workings  and  will  soon 
join  the  list  of  producers. 

All  Republic  shipments  are  to  Trail, 
B.  C. 

(  i  hille — The  Chloride  Queen  mine  is 
adding  a  steam  plant  and  compressor  to 
its  equipment.  This  will  greatly  facili- 
tate operations  in  exploration  work  at 
the  mine. 


NEW  MEXICO 
Silver    Spot    Mine   Is   Financed 

l.ord^burg — Ore  shipments  for  the 
month  of  October  for  this  district 
amounted  to  6,916  tons  of  copper  ore, 
275  tons  of  silver  ore,  33i  tons  of  silver 
concentrates,  and  40  tons  of  talc. 
Siliceous  silver  ore  to  the  amount  of 
132  tons  was  shipped  from  Steins  dur- 
ing the  last  month. 

Silver  City — A  holding  company  to 
be  known  as  the  Kirchman  Mines  Cor- 
poration has  been  organized  by  Robert 
I.  Kirchman.  It  is  the  purpose  of  this 
company  to  take  over  and  operate  the 
Silver  Spot  mine,  on  Boston  hill. 
Kirchman   was   formerly    p 

,    manager  of  the  Spot    property, 
which  has  been  developed  by  local  cap- 
ital.     It  is   said   that    (126,000    is   avail- 
able   for    the    new    work,    rami 
New  Jersey  invei  I 

i:.iv;ird— The    Black     Hawk     I 
dated  Co.  has  a  new  steam  power  plant 
m  i1     i  lombinat Ion  i  laim, 
and  is   sinking  an   BO  haft    t" 

reach   the   bedding   planes  on   which    the 
mil.'   and    a   half   to 
the  no:  Mr.; 

And   them    pro 
in    zinc.      The    l.ucky    Mill    has 
t,   no   n   long- 
time lea-'-,  and   he   is   shipping  ' 

galena  averaging  lend. 


NEVADA 

I'reliminary  Work  at  Cortez  Progresses 
—Miners  Strike  at  Goldfield 

Virginia  City— The  2,000-ton  mill  of 
the  United  Comstock  Mines  Co.  is 
operating  at  three-fourths  capacity,  or 
treating  1,500  tons  of  ore  per  day;  the 
extraction    is    said   to   be   94   per   cent. 

The  Spearhead  Gold  Mining  Co.  is 
preparing  to  operate  the  old  Succor 
mine.  The  shaft  is  to  be  retimbered  to 
the  400  level.  Equipment  and  supplies 
are  already  on  the  ground. 

The  10-stamp  mill  of  the  Comstock 
Silver  Mining  Co.  is  to  be  started  soon. 
Mill  tests  on  ore  from  various  parts  of 
the  mine  indicate  a  probable  extraction 
by  cyanide  process  of  over  90  per  cent. 

Cortez — At  the  Cortez  mine  camps 
for  the  accommodation  of  the  mine 
crews  and  the  mill  construction 
crews  are  practically  completed. 
Foundations  for  the  power  plant  are 
being  constructed,  and  machinery  is 
already  on  the  ground.  Ample  water 
supply  has  been  developed  in  wells  in 
the  valley,  and  the  water  will  be 
pumped  to  tanks  above  the  mill.  The 
process  is  to  be  wet  concentration, 
which  it  is  claimed  will  recover  55  per 
cent  of  the  metallic  contents,  the  con- 
centrates containing  nearly  all  the  lead 
and  copper  in  the  ore.  Tailings  from 
the  concentrators  will  be  dewatered  and 
cyanided.  The  mill  is  to  be  of  100-tons' 
daily  capacity. 

Royston — The  Hudson  Mining  Co. 
has  shipped  a  50-ton  car  of  ore  to  the 
Selby  smelter,  at  San  Francisco.  The 
ore,  said  to  assay  $250  per  ton  in  gold 
and  silver,  was  mined  from  the  400 
level.  The  shaft  is  to  be  sunk  to  the 
700  level. 

The  Canadian  Leasing  Co.,  operating 
the  Betts  lease  block,  has  a  second  car 
ready  for  shipment. 

Candelaria — The  new  300-ton  cyanide 
plant  of  the  Candelaria  Mines  Co.  is 
treating  200  tons  of  ore  per  day  and 
will  reach  capacity  during  November. 
Crushing  equipment  is  ample  for  a 
much  larger  tonnage,  and  it  is  planned 
gradually  to  increase  leachin 
filtering  equipment  to  600  tons'  daily 
capacity. 

Goldfield — Miners  and  craftsmen  em- 
ployed in  Goldfield,  with  the  exception 
of  those  working  for  the  Silver  Tick 
Mining  Co.,  went  out  on  strike  Nov.  1 
when   operators   refused    to   raise   wages 

to    conform,    to    the    Tonopah     scale. 

Present     wages     are    $4.75     and 
Operators   have   refused  to  grant    anj 

.    and    no    settlement     has    been 
1       The   strike  affects    ol.iy    about 

60  man,       mo  I  of  Hie  work  being  per- 
formed i'!  the  • loldfield  district  at  pres 

Pioche    The  improved  price  of  lead 
development     of     the 

■    thi     Pioche   district,  and  mines 

idle   for   the   last    two    years   are   pre- 

in. .     ill.1  Prince  company 

idditional 

equipment     being    now    on    the    ground, 
ion.       Resumption    of 

work  at   the  Prince  will   result,  in   all 
probability,  in  the  beginning  of  ship- 


ments of  lead  fluxing  ore  from  the 
Virginia  Louise  mine,  and  the  opei-a- 
tion  of  the  Prince  railroad  to  serve  the 
last-named   mine. 

A  further  payment  of  $5,000  was 
made  this  week  on  the  Lyndon  mine,  in 
the  Comet  district,  and  extensive  de- 
velopment work  is  planned  in  the  dis- 
trict this  winter.  A  carload  of  ore  is 
in  transit  from  the  Lyndon  mine  to  the 
A.  S.  &  R.  smelter  at  Murray,  Utah. 
Negotiations  are  in  progress  for  the 
sale  of  other  properties  in  the  Comet 
district,  which  has  made  a  steady  pro- 
duction from  leasing  operations  during 
the  last  year.  Shipments  from  the  dis- 
trict have  increased,  now  averaging 
approximately  2,000  tons  per  week. 
Siliceous  tailings  are  being  shipped  to 
the  Humboldt  smelter,  in  Arizona,  for 
use  as  a  flux. 

Settlement  assays  on  a  car  of  ore 
from  the  Queen  of  the  Hills  mine,  in 
the  Irish  Mountain  district,  received 
this  week,  showed  47  oz.  silver,  9.5  per 
cent  lead,  and  3.6  per  cent  copper,  a 
total  value  of  $58  per  ton.  The  Irish 
Mountain  district  was  the  scene  of  the 
first  discoveries  of  ore  made  in  Nevada. 


UTAH 


Utah  Consolidated   Is  Milling  800  Tons 
per  Day — Skilled  Miners  Stili  Needed 

Eureka — Tintic  shipments  for  the 
week  ended  Nov.  4  amounted  to  146 
cars,  compared  with  142  cars  the  week 
preceding.  The  Chief  Consolidated,  in 
addition  to  its  ore  shipments,  sent  out 
eight  cars  of  limestone,  eight  cars  of 
road  material,  and  one  car  of  quick- 
lime. Shippers  were:  Chief  Con- 
solidated, 51  cars;  Tintic  Standard.  37: 
Colorado.  14;  Dragon,  8;  Eagle  &  Blue 
Bell,  8;  Victoria,  8;  Iron  Blossom,  ■">: 
Gemini.  4;  Centennial-Eureka.  4:  Em- 
pire Mines,  3;  Tintic  Drain  Tunnel.  2; 
Bullion   Beck,  2;   Yankee,  1. 

Bingham.— The   1  i  lated   is 

shipping  about  800  tons  of  ore  daily  to 
its    mill    at    Tooele.      This    plant    began 

rig  in  June,  L922.  Tin 
Copper  Co.  is  sending  260  cars  of  ore 
daily  over  the  Bingham  &  Garfield 
K.R.  to  its  Magna  mill.  Shipments 
from  this  camp  exclusive  of 
out  by  the  two  companies  just  men- 
tioned amounted  to  84  cars.  Shippers 
were:     United     States    mines.    88    cars; 

Utah    Apex,    30;    Bingham    mines,    8; 
Montana-Bingham,  7. 
Part?  City.     Shipments  for  the  week 

.  nded  Noi .    I    u inb  d  to  8,917  tons. 

Shipper-  were;  Park-Utah,  1,170  ions; 
Silver  Kin ..•  Coalition,  1,012;  Judge  and 
Park  Citj    M.  A  S  .  rio,   198. 

Sail  lake  City.  There  is  still  a 
shortage  of  skilled  miners  in  the  vari- 
I  t.di.  This  condition  was 
brought  to  the  attention  of  the  mining 
committee  of  the  Salt  Lake  City  Cham- 
ber of  Commerce  at  its  weekly  meeting 
by  w.  Mont  Ferry,  managing  director 
of  the  Silver  King  coalition  mine,  at 
Park  City.  There  has  been  talk  of 
Offering  night  school  training  to  young 
unskilled  laborers  to  prepare  them  to 
take  place  in  the  mines,  as  a  possible 
;    meeting   the   shortage. 
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ARIZONA 

Miami  Operates  Five  Sections  Out  of 
Six — United   Verde  Increases  Output 

Clarkdale — The  Copper  Chief  Mining 
Co.  is  gradually  increasing  shipments 
of  ore  from  its  property  in  the  Verde 
district  to  the  Humboldt  smelter,  eight 
cars  being  shipped  during  September. 
According  to  J.  T.  Mason,  superintend- 
ent, smelter  returns  on  the  ore  show 
a  good  margin  over  the  cost  of  mining, 
freighting,  and  smelting. 

Miami  —  The  production  of  Miami 
Copper  Co.  for  the  month  of  October 
was  6,480,600  lb.  of  copper.  This  mine 
is  now  producing  about  5,000  tons  of 
ore  daily,  which  supplies  five  sections 
of  its  concentrator,  only  one  section 
remaining  idle. 

Phoenix — The  idea  "Buy  something 
made  of  copper"  was  emphasized  in  an 
extensive  exhibit  shown  at  the  Mines 
and  Mineral  building  during  the  last 
week  at  the  Arizona  State  Fair.  This 
was  made  possible  by  the  New  Cornelia 
Copper  Co.,  of  Ajo.  The  hundred  and 
one  uses  to  which  the  metal  can  be  put 
in  the  manufacture  of  articles  of  ordi- 
nary use  was  exemplified  in  the  collec- 
tion, which  included  scores  of  things 
from  a  screwdriver  to  an  automobile 
radiator  and  a  large  copper  kettle  for 
hotel  use.  Copper  shingles  were  also 
displayed,  and  the  superiority  of  that 
material  as  a  roof  covering  was  vividly 
demonstrated  to  the  observers.  An- 
other interesting  exhibit  was  that  of 
a  mineral  collection  donated  by  Magma 
Copper  Co.,  of  Superior,  showing  the 
character  of  the  copper,  silver,  and 
gold  ores  taken  from  the  various  levels 
of  the  mine,  together  with  the  country 
rock. 

Jerome. — Production  of  the  United 
Verde  will  show  considerable  increase 
for  November  as  compared  with  the 
output  during  the  last  months,  which 
has  been  approximately  5,250,000  lb. 
per  month.  The  leaching  experiments 
promise  to  add  to  the  output  by  the 
recovery  from  low-grade  ore. 


other  tungsten  operators  may  resume 
in  this  district,  where  operations  ceased 
soon  after  the  signing  of  the  armistice. 

Cripple  Creek. — The  production  from 
the  mines  of  this  district  for  the  month 
of  October  shows  a  decided  increase  over 
that  of  the  preceding  month.  The  Oc- 
tober tonnage  was  35,137  tons,  of  a 
bullion  value  of  $406,728,  compared 
with  the<  September  output  of  24.500 
tons,  valued  at  $365,500. 

Colorado  Springs — The  Golden  Cycle 
Mining  &  Milling  Co.,  operating  a  plant 
in  this  city  which  treats  the  greater 
part  of  Cripple  Creek  ores,  is  planning 
to  construct  a  steam-power  plant  of 
2,000  kw.  capacity  at  the  Pikeville  coal 
mine,  a  few  miles  north  of  this  city. 
The  plant  will  generate  a  current  be- 
yond the  requirements  of  the  Golden 
Cycle  mill,  but  no  announcement  has 
been  made  of  plans  for  disposing  of 
the    excess   power. 


COLORADO 


Cripple     Creek     Output     S406,728     for 
October;   8365,500  in   September 

Trinidad — On  Nov.  10,  bandits  held 
up  and  robbed  Leo  Gottlieb,  paymaster 
of  the  American  Smelting  &  Refining 
Co..  while  he  was  on  his  way  to  the 
mines  at  Coakdale  with  a  $14,000  pay- 
roll. 

Denver — Initiated  Law  No.  3,  pro- 
viding for  a  reapportionment  of  the 
legislative  districts  of  the  state,  and 
which  would  have  deprived  Colorado 
mining  counties  of  a  large  number  of 
their  representatives,  was  defeated  at 
the   November  election. 

Boulder — William  Loach,  manager  of 
the  Wolf  Tongue  Mining  Co.,  operating 
tungsten  properties  at  Nederland,  an- 
nounces that  his  company  is  making 
arrangements  to  resume  operations 
early  in  the  coming  year.  The  Wolf 
Tongue  company  is  one  of  the  largest 
in  the  field,  but  has  been  inactive  for 
the  last  two  years.     It  is  rumored  that 


OREGON 


Bay  Horse  .Mine  Ships 

Huntington — The  Bay  Horse  mine 
has  started  a  raise  on  the  new  orebody 
recently  exposed  east  of  the  dike,  and 
the  values  have  increased  100  per  cent 
in  the  raise.  It  is  proposed  to  continue 
the  raise  400  ft.  to  the  surface.  Since 
May  the  mine  has  shipped  63  carloads 
of  ore,  averaging  $1,000  per  car.  The 
ore  is  sent  to  the  Bunker  Hill  smelter 
at  Bradley,  Idaho. 


MINNESOTA 

Oliver     Iron     Mining     Co.    Will     Build 
Screening  Plant  at  Sweeney  Pit 

Hibbing — The  Oliver  Iron  Mining  Co. 
has  started  on  the  construction  of  a 
screening  plant  to  serve  the  Sweeney 
open  pit.  The  plant  becomes  necessary 
due  to  the  encountering  of  an  ore  for- 
mation containing  seams  of  taconite. 
The  ore  in  this  portion  of  the  pit  will  be 
screened  before  shipment  to  the  docks. 

Chisholm — The  reopening  of  the  She- 
nango  mine  has  been  announced  by  the 
Shenango  Furnance  Co.  The  property 
will  start  with  one  shift,  which  will  em- 
ploy approximately  eighty-five  men 
and  with  possibilities  of  a  second  shift. 

Coleraine — The  Trout  Lake  concen- 
trator, which  serves  the  properties  of 
the  Oliver  Iron  Mining  Co.  in  this  dis- 
trict, has  been  closed  for  this  season. 
The  plant  ran  on  only  a  70  per  cent 
basis  during  the  last  season,  but  at  the 
present  outlook  it  is  anticipated  that  it 
will  run  to  full  capacity  during  ore 
operations  next  season.  Stripping  oper- 
ations are  being  pursued  in  the  Holman 
open  pit  and  in  several  other  properties 
of  the  Oliver. 

Nashwauk — The  LaRue  Mining  Co.,  a 
subsidiary  of  the  M.  A.  Hanna  Co.,  has 
leased  the  Crosby  concentrator  from 
the  Cleveland-Cliffs  Iron  Co.  for  a  term 
of  years  effective  Jan.  1,  1923.  The 
Crosby  concentrator,  which  is  a  one- 
half  unit  plant,  was  operated  on  the 
washing  of  the  ore  from  the  Crosby 
mine,  which  lease  has  been  relinquished 
by  the  Cleveland-Cliffs  Iron  Co. 


MICHIGAN 

October  Copper  Shipments  Heaviest  of 
the  Year 

Houghton — Copper  shipments  out  of 
the  Michigan  district  in  October  were 
the  heaviest  for  the  year,  15,110,000 
lb.  moving  down  the  Lakes.  This  was 
several  million  pounds  in  excess  of  pro- 
duction. Calumet  &  Hecla  shipped  12,- 
066,000  lb.,  including  copper  of  its  sub- 
sidiaries. Of  this  amount  1,260,000  lb. 
came  from  the  copper  export  storage 
at  Dollar  Bay.  Copper  Range,  Mohawk, 
and  Wolverine  shipped  a  total  of  2,794,- 
000  lb.  and  Quincy,  250,000.  The  mines 
of  the  district  will  finish  the  year  with 
practically  no  surplus  metal. 

October  coal  shipments  were  large, 
107,369  tons  of  bituminous  being  re- 
ceived, compared  with  80,812  in  Sep- 
tember. The  mines  will  experience  no 
fuel  shortage  during  the  winter,  for 
present  stocks  will  carry  them  well  into 
the  spring. 

Quincy's  No.  6  shaft,  again  in  opera- 
tion, is  yielding  more  "rock"  than  when 
hoisting  from  its  lower  levels  had  to 
be  taken  care  of  by  No.  2  while  No.  6 
was  undergoing  repairs.  A  splendid 
lot  of  mass  is  coming  from  No.  2  shaft. 

Ahmeek  continues  to  mine  approxi- 
mately 120,000  lb.  of  mass  copper  from 
its  fissure  vein  in  No.  2  shaft,  and  its 
total  refined  output  per  month  is  now 
on  a  basis  of  1,600,000  lb.  It  is  prob- 
able there  will  be  little  variance  from 
this  total  throughout  the  winter,  inas- 
much as  Ahmeek  is  building  up  an  effi- 
cient underground  force  and  the  labor 
turnover  is  small. 

* 

JOPLIN-MIAMI   DISTRICT 

Federal   Mining    &    Smelting    Co.   Will 
Drill  New  Leases 

Miami — Fred  Snow  &  Co.  have  opened 
up  a  new  mine  in  Picher,  a  short  dis- 
tance east  of  the  Vantage  Co.'s  No.  2 
property. 

The  Marcum  &  Moses  interests  are 
operating  the  Lucky  Jenny  mine,  at 
Hockerville,  which  at  one  time  was  re- 
ported as  having  been  turned  over  to 
the  Lucky  O.  K.  Co. 

R.  L.  Kidner,  of  Kansas  City,  and 
associates  have  taken  over  the  Central 
mine,  in  Picher,  and  are  operating  it 
under  the  name  of  K.  L.  &  B. 

The  Federal  M.  &  S.  Co.  recently 
took  over  200  acres  of  leases  held  by 
the  Larsh  Mining  Co.;  also  the  lease 
known  as  the  Silver  Plume.  It  will 
thoroughly  prospect  the  last-named 
property  for  ore. 

The  Commerce  M.  &  R.  Co.  is  sink- 
ing two  new  shafts  on  what  is  known 
as  the  Tidwell  lease,  just  north  of 
the  Bob  White  lease. 

Lee  Fillius,  formerly  district  man- 
ager for  the  Anna  Beaver  Mining  Co. 
in  this  field,  has  been  in  the  district  for 
some  time;  and  it  is  reported  that  he 
may  initiate  a  resumption  of  operations 
at  the  Anna   Beaver  mines. 

The  Commonwealth  Mining  Co.  has 
closed  down  its  No.  1  property,  in  the 
north  part  of  Picher,  as  being  worked 
out. 
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Daily  Prices  of  Metals 


Copper,  N.  Y., 

Tin 

Lead 

Zino 

Nov. 

Electrolytio 

19  Per  CeDt 

Straits 

N.  Y. 

St.  L. 

St.  L. 

9 

13.55 

36.875 

37.50 

7.05 

6.85 

7.10 

10 

13.55 

36  75 

37  375 

7.05 

6.85 

7.15@7.25 

11 

13.625 

36  50 

37  25 

7.05 

6.85@6.90 

7.15@7.25 

13 

13.625 

36  375 

37  00 

7.05 

6  90 

7  25@7.30 

14 

13.625 

36.00 

36.75 

7.05 

6.90 

7.27S@s7.325 

15 

13.625 

36.25 

37.125 

7.05 

6.90 

7.275@7.325 

•These  prices  correspond  to  the  following  quotations  for  copper  delivered;  Nov.  9 
and   10.  13.S0c:  11  to  15  inc..   13.875c. 

The  above  quotations  are  our  appraisal  of  the  average  of  the  major  markets  based 
generally  on  sales  as  made  and  reported  by  producers  and  agencies,  and  represent  to 
the  best  of  our  judgment  the  prevailing  values  of  the  metals  for  deliveries  constituting 
the  major  markets,  reduced  to  the  basis  of  New  York  cash,  except  where  St.  Louis 
Is  the  normal  basing  point,  or  as  otherwise  noted.  All  prices  are  in  cents  per  pound. 
Copper  is  commonly  sold  "delivered,"  which  means  that  the  seller  pays  the  freight  from 
the  refinery  to  the  buyer's  destination. 

Quotations  for  copper  are  for  ordinary  forms  of  wire  bars,  ingot  bars  and  cakes. 
For  ingots  an  extra  of  0.05c.  per  lb.  is  charged  and  there  are  other  extras  for  other 
shapes.     Cathodes  are  sold  at  a  discount  of  0.125c.  per  lb 

Quotations  for  zinc  are  for  ordinary  Prime  Western  brands.  Tin  Is  quoted  on  the 
basis  of  spot  American  tin.  99  per  cent  grade,  and  spot  Straits  tin.  Quotations  for  lead 
reflect  prices  obtained  for  common  lead,  and  do  not  include  grades  on  which  a  premium 
is  asked. 

The  quotations  are  arrived  at  by  a  committee  consisting  of  the  market  editors  of 
Engineering  and  Mining  Journal-Press  and  a  special  representative  of  the  Federal 
bureaus  in  Washington  which  are  interested  in  the  mining  Industries. 

London 


Copper 

1              T  - 

Not. 

Standard 
Spot           S  M 

Electo- 
lytio 

Spot 

3M 

Spot 
26* 

3M 

251 

Spot 

3SJ 

3M 

9 

63J 

644. 

70  J 

184J 

185 

36? 

10 

63| 

64* 

70  J 

184  J 

184} 

26* 

25} 

39} 

36} 

11 

63} 

64| 

70} 

1821 

182| 

26} 

2Si 

39J 

36J 

14 

63! 

64} 

70} 

180 

1 80  J 

26| 

24 

381 

36? 

15 

631 

'  >{ 

70} 

\^1\ 

182  J 

26} 

25| 

383 

36J 

The  above  table  gives  the  closing  quotations  on   the  London   Metal  Exchange. 
prices  In  pounds  sterling  per  ton  of  2.240  lb. 


Silver  and  Sterling  Exchange 


Sterling 
Kxchnnge 

"Chrcks" 

Silver 

| 

Sterling 

Nov.  1  Exchange 

1  "Chrcks" 

Silver 

Not. 

New  York 

Domestic 

Origin 

New  York 
foreign 
Origin 

London    | 

33iV", 
33 

3:;    t 

New  York 

1  Domestic 

Origin 

99} 
99} 

New  York 
Foreign 
Origin 

London 

9 

10 

11 

4.46J 
4.45} 

4    1     . 

99}     i 

"■i 
99}     1 

66}     j 
654     1 
64|     ' 

13  1     4.461 

It        4.47} 
L5        4.461 

651 
65} 
641 

33 

32H 
32} 

New  York  quotations  are  as  reported  by  Handy  &  Harman  and  are  In  cents  per 
troy  ounce  of  bar  sliver.  999  fine.  London  quotations  are  In  pence  per  troy  ounce  of 
sterling  silver,  925  fine.  Sterling  quotations  represent  the  demand  market  In  the  fore- 
noon.    Cables  command  one-quarter  of  a  cent  premium. 


Metal  Markets 

\. m   York.  Nov.  16,  1922 
Metal  sales  have  been  somewhat  more 
active  during  the  last    week   and 

■  nerally  stiffened  lomewhat. 

Copper 

throughout  the  week,  ami  all  of  the  cop- 

,•    18.75c    delivered   has 
Practii  ally    all    pro- 
Satur- 
day, though   on  Tl 

• 
two    |"  n  r    1  lc, 

and   the   quotation    i  luminal 

•  'insumers   report    that    b 


continues  excellent,  and  many  of  them 
have  booked  more  business  into  the  new 
year  than  is  usual  at  this  period. 

Foreign  conditions  are  un  ettle  I,  and 
little  hope  of  a  sal  iafactory 
foreign  consumption  in  the  immediate 
For  some  weeks  European  de- 
mands have  been  considerably  less  than 
they  wt  m    il b    ago,  but  dur- 

ing the  last  week  exporl  sales  were 
triad,    in  fair  volume,  Prance  and  Ger 

Lead 
The  of    the 

ii     melting  . 

tl    7c.    N'ew    York. 

of  about   normal  vol- 
ring    the    week,    with    regular 


customers  of  the  larger  producers  able 
to  book  lead  for  December  shipment  at 
7c.  For  prompt  lead  there  is  a  pro- 
nounced premium,  and  small  orders  for 
November  shipment  have  been  booked 
at  from  7.15@7.25c.  This  business 
represents  only  a  small  proportion  of 
the  total  sales,  however,  the  average 
price  realized  on  all  sales  for  the  next 
two  months  being  about  7.05c.  St. 
Louis  business  has  been  confined  to 
small  orders  at  gradually  advancing 
prices.  In  the  last  three  days  most  of 
the  lead  has  been  marketed  on  a  6.90c. 
basis,  though  it  is  probable  that  on  a 
good  order  6.875  or  6.85c.  could  be  done. 
October  production  was  much  better 
than  that  for  the  preceding  month,  and 
there  is  now  an  indication  that  in- 
creased prices  are  having  an  effect  on 
increasing  the  supply  of  domestic  lead 
in  addition  to  furthering  the  entrance 
of  Mexican  lead  into  this  country. 

Zinc 

The  market  is  strong,  and  the  present 
tendency  is  to  continue  the  advance  that 
has  occurred  during  the  week.  Heavier 
tonnages  were  sold  for  export  than 
during  the  previous  seven  days,  but 
generally  for  forward  delivery — in  some 
cases  as  far  ahead  as  next  March.  One 
or  two  producers  with  a  small  supply  of 
prompt  zinc  have  remained  out  of  the 
market.  The  largest  proportion  of 
business  was  done  for  future  delivery, 
and  spot  metal  commands  a  premium  of 
5  to  10  points.  The  market  has  been 
difficult  to  quote  for  that  reason.  Small 
spot  tonnages  might  have  been  sold 
each  day  at  prices  slightly  higher  than 
those  we  indicate. 

The  statistics  of  the  American  Zinc 
Institute  for  October  show  that,  al- 
though production  increased,  consump- 
tion remains  above  it:  Stock  on  hand 
Oct.  1,  1922,  18,806  tons;  production, 
39,940;  shipments,  40,70.?;  stock  on  hand 
Oct.  81,  18,043;  reported  sold  for  ex- 
port during  October,  1,038  tons.  The 
price  of  high  grade  sine  was  advanced 
on  Saturday    to  8.26c, 

Tin 
Prices   for  the  week  are  not  far  dif- 
ferent   from    those  of  the  week  before. 
'n  the  last   two  or  three  days  consumers 

have  bought  on  a  small  scale,  both  of 
prompt  and  forward  metal,  but  sales 
Into  consumptive  channels  are  not  yet 

large.       Forward      metal     has      sold     at 

from    i«i  lc.    in    the    last 

four  day-;  on   the  preceding  days  of  the 

week    the    prices    of    spot    and    forward 

tin  were  the  same. 

Arrival-.  ..f  tin,  in  long  tons:  N'ov. 
Bth,    London,    150;  .    LOfh, 

13th,    Straits.    650;    China. 

100;    i  Hi..   Liverpool,   50;   China.  200; 

BOO.   Total   10   far   in   November. 

1,910. 
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Gold 

Gold  in  London;  Nov.  9th,  92s.  2d.; 
10th,  92s.  3d.;  13th,  92s.  3d.;  14th,  92s.; 
15th,  92s.  2d. 

Stock  of  money  in  the  United  States, 


ton;  old  bed  concentrates,  63  per  cent,  account   of   brimstone   competition    and 

$5.25;    Harmony,   cobbed,    63   per   cent,  high  freight  rates  to  interior. 

$5'f  ;*?tn  b6d  l0W  phosphorus'  65  Per  Asbestos.  Barvtes,  Bauxite,  Chalk. 
cent,  $7.50.  Emery,  Fuller's  Earth,  Graphite,  Gyp- 
Manganese    Ore — 30c.    per    long    ton  sum,  Limestone,  Mica,  Monazite,  Phos- 


Nov.    1,    1922:    Gold    coin    and    bullion,     unit,  seaport,  plus  duty;  equivalent  to     phate.  Pumice,  Silica,  Sulphur,  and  Talc 


$3,901,857,711;   standard   silver  dollars,  about  45c.    Chemical  ore,  $75@$80  per 

$414,414,404;    subsidiary    silver,    $269,-  gross  ton. 

885,995;  United  States  notes,  $346,681,-  Molybdenum     Ore — 60c.     per    lb.     of 

016;    Federal    Reserve    notes,    $2,688,-  MoSj  for  85  per  cent  MoSi  concentrates, 

938,910;    Federal    Reserve    Bank   notes,  p]us  dutv;  equivalent  to  85@90c.  per  lb. 

$56,204,400;      National      Bank      notes, 

$760,679,187;  total,  $8,438,661,623.     Cir- 


are    unchanged    from    the    prices 
lished  Nov.  4. 


pub- 


per 


culation  per  capita,  $41.44.  The  gold 
stock  increased  $27,000,000  during 
October. 

Foreign  Exchange 
On    Tuesday,    Nov.    14,    francs    were 
6.63c;  lire,  4.64c.;  marks,  0.01  Ac;  and 
Canadian  dollars,  ft  per  cent  premium. 

Silver 
Continued  selling  by  China  has  caused 
the  market  to  decline  still  further,  and 
at    present    there    are    no    indications 
pointing  toward  higher  prices. 

Mexican  Dollars— Nov.  9th,  50*;  10th, 
491;  11th,  49g;  13th,  50£;  14th,  50; 
15th,  491. 

Other  Metals 

Quotations  cover  large  wholesale  lots  unless 
otherwise  specified. 

Aluminum — General  market  for  99 
per  cent  grade,  about  21@22c.  per  lb. 
Antimony  —  Chinese  and  Japanese 
brands,  6.60c,  quiet.  W.  C.  C,  6.90@ 
7.25c  Cookson's  "C"  grade,  spot,  8i@ 
9c. 

Bismuth — $2.45  per  lb. 
Cadmium — $1.15  per  lb. 
Cobalt — Metal,     $3@$3.25     per     lb.; 
black  oxide,  $2  per  lb.  in  bbls. 
Iridium— $240@$275  per  oz. 
Nickel — Standard  market,  ingot  and 
•hot,    36c;  electrolytic,    39c.      Outside 
market,  32@34c  per  lb. 

Osmium  —  Pure,     $70@$80     per     oz. 
troy,  in  Los  Angeles.    Strong. 
Palladium — $52@$55  per  oz. 
Platinum — $108  per  oz.    Nominal. 
Quicksilver— $71  @$72       per       75-lb. 
flask.      Market    firm.       San    Francisco 
wires  $70.15. 

'Selenium — Black     powdered,     amor- 
phous, 99.5  per  cent  pure,  $1.90  per  lb. 
Tellurium — $2.50  per  lb. 
Tungsten— Powder,  75c.@$l. 05  per  lb 
of  contained  tungsten. 


Tungsten    Ore — Chinese    ore, 
long  ton  unit  of  W03. 

Tantalum,  Titanium,  Uranium,  Vana- 
dium, and  Zircon  ore  are  unchanged 
from  the  quotations  published  Nov.  4. 

Zinc  and  Lead  Ore  Markets 


Mineral  Products 
Arsenious    Oxide    (white    arsenic)  — 

firm  at  lll@12c.  per  lb. 

Copper  Sulphate,  Potassium  Sulphate, 

and    Sodium    Sulphate    are    unchanged 

from  quotations  of  Nov.  4. 

Ferro-Alloys 
Ferromanganese  —  Domestic,    78@82 
per    cent,    $101    per    gross    ton,    f.o.b., 


Joplin,    Mo.,    Nov.    11. — Zinc    blende,  furnace.    Spiegeleisen,  19(5)21  per  cent, 

per  ton,  high,  $46.40;  basis  60  per  cent  $39,  f.o.b.  furnace;  16@19  per  cent,  $38. 

zinc,     premium,     $47@$47.50;      Prime  Ferrotungsten— Domestic,  70@80  per 

Western,    $45@$46;    fines    and    slimes,  cent  W,  85@95c.  per  lb.  of  contained  W, 

$44@$40;    average    settling    price,    all  f0.b   works 

grades     of     blende,     $41.16;     calamine,  '  Ferroceriunl 


basis  40  per  cent  zinc,  $23@$25 

Lead,  high,  $92.50;  basis  80  per  cent 
lead,  $91;  average  settling  price,  all 
grades  of  lead,  $86.25  per  ton. 

Shipments  for  the  week:  Blende, 
8,925;  calamine,  135;  lead,  1,740  tons. 
Value,  all  ores  the  week,  $521,160. 

The  largest  purchase  of  any  one 
week  in  the  history  of  this  district  was  quantity,  mill  lots 
made  this  week,  totaling  19,530  tons. 
By  steadily  holding  for  higher  quota- 
tions, sellers  obtained  further  advances 
on  all  grades  of  ore. 

Shippers  have  the  promise  of  a  sup- 
ply of  gondola  cars  for  Eastern  delivery, 
a  few  of  which  were  loaded,  advancing 
the  average  car  tonnage  this  week  to 
more  than  45. 


Ferrochrome,  Ferro- 
molybdenum,  Ferrosilicon,  Ferrotita- 
nium,    Ferro-uranium,    and    Ferrovana- 

dium    are   unchanged    from    the    prices 
published   Nov.   4. 

Metal  Products 
Lead     Sheets  —  Full     lead     sheets, 
10.25c;     cut    lead    sheets,     10.50c    in 


Zinc  Sheets— $9.25  per  100  lb.,  with 
usual  discounts,  f.o.b.  works. 

Copper  Sheets,  Nickel  Silver,  and 
Yellow  Metal  are  unchanged  from  the 
prices  published  Nov.  4. 


Non-Metallic  Minerals 


Refractories 
Bauxite  Brick,  Chrome  Brick,  Chrome 
Cement,    Magnesite     Brick,    Magnesite 
Cement,    Silica    Brick    and    Zirkite   are 


China  Clay— Canadian,  in  lumps,  $17  unchanged    from    the    prices    published 

@$18,  f.o.b.  Quebec.     For  other  grades  Nov-  4- 

see  issue  of  Nov.  4.  The  Iron  Trade 

Feldspar  —  No.     1     pottery     grade,  Pittsburgh,  Nov.  14,  1922 

$6.50@$7.50  per  long  ton;   No.   2,  $4@  Except  in   sheets  and  tabular         d 
$5.50      f.o.b      North     Carolina     points.  buying.    is    light.      Car   and    locomotive 
No.   1,   $7.50;    No.  2,  $6.50,  f.o.b.   Con-  material  continues  to  move  freelv.   Rail- 
No.   1,   Canadian,  $.  3  road  buying  of  steel  has  been  'greater 


per  net  ton,  f.o.b.  mills.     In  Maine 
per  ton,  f.o.b.  cars.    First  quality  ground 
$21;   second  quality  $16  per  short  ton, 
f.o.b.  New  Hampshire  points. 

Fluorspar — Fluxing    gravel,    85    per 


than  for  several  years. 

Steel  prices  are  steady  or  firm,  but 
with  no  premiums  for  delivery  except 
small  premiums  in  sheets.  The  Amer- 
ican Sheet  &  Tin  Plate  Co.  has  not  yet 
cent  CaF2  and  not  over  5  per  cent  announced  its  sheet  and  tin  plate  prices 
silica,  $21.50,  f.o.b.  mines;  not  over  6  for  delivery  after  Jan.  1.  Last  prices 
per  cent  silica,  $21;  80  per  cent  grade,    were  $4.75  for  tin  plate  and  3.35c.  for 


The    prices    of    Molybdenum,    Monel     not  over  5  per  cent  silica,  $20;  ground     black  sheets.    Bars,   shapes   and   plates 


Metal,  Rhodium,  and  Thallium  are  un- 
changed  from   prices  given   Nov.   4. 

Metallic  Ores 

Chrome  Ore — Indian  chrome  ore, 
$18.50  per  ton,  c.i.f.  Atlantic  ports.  Rho- 
desian  and  New  Caledonian,  $23  and 
$25  per  ton.     Market  quiet. 

Iron  Ore — Lake  Superior  ores,  per 
long  ton,  Lower  Lake  ports:  Old  Range 
bessemer,  55  per  cent  iron,  $5.95;  Me- 
sabi  bessemer,  55  per  cent  iron,  $5.70; 
Old  Range  non-bessemer,  51J  per  cent 
iron,  $5.20;  Mesabi  non-bessemer,  51  i 
per  cent  iron,  $5.05. 
k  Magnetite  Ore— F.o.b.  Port  Henry, 
Old  bed  21  furnace,  $5  per  long 


N.  V. 


acid  grade,  $45  in  bulk;  ground  enamel-  are  steady  at  2c. 

ing   grade,   $35    in    bulk;    packages,   $4  Pig  Iron-The  market  continues  prac- 

f         '  An     v      oT65'     t£mV    u    rir1  tk'ally  sta^a»t-   Bessemer  and  foundry 

lump,  $30;   No.  2  lump,  $25,  f.o.b.  lib-  have    declined    about    $1,    the    market 

r.ois  mines.  being.  now  quotabie  at  $32  for  bessemer 

Magnesite — $37.50  per  ton,  f.o.b.  cars,  and  $29  for  basic,  malleable  or  foundry, 

California  calcined,  90  per  cent  MgO  or  Valley. 

better'  Connellsville   Coke— Furnace   coke   is 

Pyrites— Spanish,     lump,     lljc.     per  off  75c.  and  foundry  coke  $2  since  last 

unit;  furnace,  2 J  in.  diameter,  12 ic.  per  report,  at  $6.75@$7.25  for  furnace  and 

unit;  fines,  through  i-in.  mesh,  llic  per  $S@$9   for  foundry.    Demand   is   light, 

unit;    cinder    property    of    buyer.     Ma-  Some  Eastern  furnaces  are  said  to  be 

terial    runs    from    50    to    51    per    cent  awaiting  a  $6  price  to  encourage  their 

sulphur.      Lump    and    fines,    $5.75    per  resumption,    but    operators    state    they 

long  ton;  furnace  size,  $6.25,  f.o.b.  At-  can  do  better  by  selling  their  coal,  which 

lantic  seaboard.  commands    $3.75    to    $4   for    byproduct 

Market    limited    to    coast    plants    on  coking. 
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Kerr  Lake  Mines.  Ltd. 


Silver,  Ontario 

A  report  of  operations  of  Kerr  Lake  Mines,  Ltd.,  for  the 
year  ended  Aug.  31,  1922,  shows  that  dividends  of  $430,000 
were  received  from  the  Kerr  Lake  Mining  Co.,  Ltd.,  from 
which  $300,000  was  paid  in  dividends  to  holders  of  securities 
of  Kerr  Lake  Mines.     Income  account  follows: 

Administrative  and  central  expenses *^'!?*"in 

Sundrv  explorations 6,336.29 

Dividends  paid    300,000  00 

Balance 113,870  63 

$450,181.38 

Dividends  received  from  Kerr  Lake  Mining  Co $430,000  00 

Interest  18,<502   14 

Profit  on  sale  of  securities 1,27°.  24 

$450,181.38 

Balance  sheet  as  of  Aug.  31,  1922,  follows: 

ASSETS 
Kerr  Lake  Mining,  Ltd.,  of  Ontario.  Canada: 
Shares  acquired  in  consideration  of  the  issue  of 

capital  stock  of  this  company..  $3,000,000.00 

Less  amount  received  from  Kerr  Lake  Mining 
Co..  Ltd..  applied  to  the  reduction  of  the 
share  capital 600.000  00 

$2,400,000  00 

Sundrv  investments: 

t\s   4}  FoqTth  Liberty  Loan  Bonds,  at  cost $96,852  69 

Accounts  and  bills  receivable     268, 127.  15 

Investments  in  outside  properties: 

TahoeMine.  rtah.  I.OOI.OOOshares $432,000  00 

Rimu  Gold  Dredging  O.  Ltd  .  New  Zealand, 
95,238  ordinary  shares  <  $400,000)  2.835 
pref.-rence  shares)  $3. 867  66)  403,867  66 

Wettlaufer  Larrain  silver  Mines.  Ltd.,  150,000 

shares  7,500.00 

Goldale  Mines.  Ltd  .  sundry  expenses  for  which 

shares  have  b.-n.,r  ant..  I..- received 70.391.70 

913,759.36 

Cash 4,079.67 

$3,682,818.87 

I.IABIl.ITIF.S 

'ToaOOoThares  at  $4  each,  fully  paid  $2,400.000  00 

Kerr  Lake  Mining.  ltd  50.359  47 

Sundrv  liabilities  .  390   00 

Unclaimed  dividends  3.984.35 

Profit  and  loss  account 

BalanceAu*.  31.  1921  1,114.214   42 

Plus 

Transfer  from  income  mid  expenditure  account  113.870  63 

$3,682,818  87 

Production  for  the  year  was  3,988  oz.  of  silver  in  4,445 
lb.  of  high-grade  ore.  Mining  operations  were  discontinued 
at  Cobalt  on  Feb.  1,  1922. 

At  the  Tahoe  mine  a  crosscut  tunnel  driven  at  a  depth 
of  6">0  ft  measured  on  the  dip  of  the  vein,  below  the  upper 
main  tunnel,  is  developing  ore  fully  equal  in  value  to  that 
in  the  upper  levels.  The  capacity  of  the  mill  has  been 
increased,  and  the  mill  is  now  treating  about  250  tons  of 
ore  per  day.  During  the  period  from  Aug.  31,  1921,  to 
Aug.  31,  1922,  the  Tahoe  mine  produced  977,606  oz.  of 
silver  and  2,076  OS,  of  gold,  hut  10  far  the  profits  have  been 
applied  to  the  payments  on  account  of  the  purchase  price. 

The  dredge  on  the  Rimu  property  hat  continued  operat- 
ing, and  during  the  fiscal  jreai  •  .  of  :r"ld  has 
been  recovered.  The  value  of  the  ground  dug  has  been  up 
to  expectations,  but,  owing  to  certain  mechanical  difficulties, 
the  yardage  dug  by  the  dredge  was  not  B    In: 

mall  profit  was  made  far 

the  first  eight  month    of  the  year.     The  profit   for  the  month 

I  igUSl   for  tl  "   was  the  largest   yet  realized, 

being  estimated,  from  telegraphic  reports,  at  about  $14,000. 

No  dividends  from  either  ,,f  the  above-named  companies 
have  yet  been  received. 


The  company  has  recently  secured  an  option  on  sufficient 
shares  of  the  capital  stock  of  the  Goldale  Mines.  Ltd.,  to 
give  it  control  of  that  company  if  its  option  is  exercised. 
This  property  consists  of  1,9043  acres  in  various  parcels  in 
the  Porcupine  gold  district.  Development  work  is  being 
pushed  on  some  groups. 


Silversmith  Mines,  Ltd. 

Lead,  Zinc;  British  Columbia 

A  report  of  the  operation  of  the  Silversmith  Mines,  Ltd., 
from  June  1  to  Oct.  1,  1922,  shows  a  gain  of  $83,350.57  for 
the  period.    The  balance  sheet  as  of  Sept.  30,  1922,  follows: 

ASSETS 
Mining  property  $330,466.10 

Buildings  $64,491   37 

Machinery  and  equipment.  147.858   53 

212.349   90 

Current  assets,  cash.  76,434  84 

Ace. mnts  receivable-  ore  in  transit  and  on  hand  un- 
settled for  Sept.  30  132,300  00 
Deferred  charges 7,416.28 

$758,967   12 
LIABILITIES 

Authorized  capital  stock $750,000.00 

Less  treasury  stock  unissued $250,000  00 

Less  amount  issued  in   shares  to  be 

assessed  in  whole  or  in  part  125,000  00 

375.000  00 

Issued    stock,     2,500.000    common 

shares.  20c.  par  value,  paid  up  to 

15c...  375.000  00 

VrcMinits  payable Jo'!!?*    \n 

Accrued  accounts  (taxes)  29.613.  50 

Reserves: 

Depletion  168.287  70 

Depredation  48.794  09       ^  ^  ^ 

Surplus $1,136  86 

Gain  for  fiscal  year  ending  May 

31,1922  65.89106        $67.027  92 

l.ss  dividend  No.  2 25.000.00  42  027  ,2 

Gain   for  period   June    I    to  Sept. 

30.1922 83."°   " 

$758,967.12 

During  the  month  of  June,  the  company  milled  3,149  tons 
of  ore,  assaying  21.75  oz.  silver,  8.6  per  cent  lead,  and  6.2 
per  cent  zinc.  In  the  month  of  July.  2.923  tons  of  ore  was 
milled,  assaying  26.24  oz.  silver,  10.07  per  cent  lead,  and 
6.93  per  cent  zinc.  In  the  month  of  August,  3.169  tons  of 
ore  was  milled,  assaying  24.43  oz.  silver,  8.97  per  cent  lead, 
and  7.17  per  cent  zinc,  and  in  the  month  of  September, 
L'.Tl'.i  tons  of  ore  was  milled,  assaying  27.5  oz.  silver,  9.6 
per  cent  lead,  and  8.05  per  cent  zinc. 


United  Verde  Extension  Mining  Co. 

Copper:   Arizona 

A  report  of  the  United  Verde  Extension  Mining  Co. 
dated  Nov.  1.  1922,  states  that  the  monthly  average  output 

slightly  exc Is  8,000,000  lb.  and  the  blast  furnace  as  well 

BS  the  reverheratory  has  been  in  use  part  of  the  time  in 
order  to  keep  up  to  that  output.  Copper  sales  have  been 
good  at  an  average  dose  to  Me.,  and  the  company's  stock 
in  process  of  refining  and   Belling  covers   present   demands. 

Assets  follow : 
•  -..  h  "t.  hand  Oct  11*1  i-'-'l'SIS-UH! 

Libert;  'I'"-   18.866.100 — market    value..    8.SS0.2S8.BI 

Coppei  eolation,  in.  .  -   percent  told  note*      tfin.ooo.oo 

The  hoard  of  directors,  at  a  meeting  on  Sept.  15,  1922, 
declared  a  regular  dividend  of  26c.  per  share  and  25c.  per 
share  to  cover  the  deferred  dividend  of  Aug.  1,  1921,  pay- 
sble  on  Nov.  1,  1922,  to  stockholders  of  record  at  the  close 
of  business  O.t    "..  1922. 
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Week  Ended  Nov.  11,  1922 


High     Low  Last 


Ahmeek Boston 

Alaska-Br.  Col N.  Y.  Curb 

Allouez      Boston 

Anaconda New  York 

Arcadian  Consol Boston 

Ariz.  Com'l. Boston 

Big  Ledge N.  Y.  Curb 

Bingham  Mines Boston 

Calumet  «fc  Arizona.  .  Boston 

Calumet  &  Hecla. .  . .  Boston 

Canada  Copper NY.  Curb 

Centennial Boston 

Cerro  de  Pasco New  York 

Chile  Copper. New  York 

Chino     New  York 

Copper  Range Boston 

Crystal  Copper .  Boston  Curb 

Davis-Dai  v Boston 

East  Butte Boston 

First  National Boston  Curb 

Franklin      Boston 

Gadsden  Copper     ..  Boston  Curb 

Granby  Consol New  York 

Greene-Cananea..      .  New  York 

Hancock Boston 

Howe  Sound N.  Y.  Curb 

Inspiration  Consol. .  New  York 

Iron  Cap Boston  Curb 

Isle  Royale Boston 

Kennecott New  York 

Keweenaw Boston 

Lake  Copper Boston 

Magma  Copper  N.  Y.  Curb 

Mason  Valley NY.  Curb 

Mass  Consolidated.. .  Boston 

Miami  Copper. New  York 

Michigan Boston 

Mohawk Boston 

Mother  Lode  Coa. .    .  N.  Y.  Curb 

Nevada  Consol New  York 

New  Cornelia Boston 

North  Butte Boston 

Ohio  Copper N.  Y.  Curb 

Old  Dominion Boston 

Osceola Boston 

Phelps  Dodge Open  Mar. 

Quincy Boston.    ... 

Ray  Consolidated .    .  New  York 

Ray  Hercules NY.  Curb 

St.  Mary's  Min.  Ld...  Boston 

Seneca  Copper Boston 

Shannon     Boston 

Shattuck  Arizona New  York 

South  Lake Boston 

Superior  &  Boston. .  .  Boston 

Tenn.  C.  &  C.  cfs. .  New  York 

Tuolumne Boston 

United  Verde  Ex  Boston  Curb 

Utah  Consol Boston 

Utah  Copper New  York 

Utah  Metal  &  T Boston 

Victoria Boston 

Winona Boston 

Wolverine Boston 


521 

It 

*9 

B» 

278 


\r 


50 
1) 


48; 

2* 


25 
t21 


35| 

til 


25 
25 

t2J 
2i 

19 

32; 

H 

t31 


27}  261 

2}  25 

57*  56 

"is*  i« 

171  I6i 

9}  81 

*46  *38 

20  18) 

30J  29j 

t!75  +165 

34  33 

14  13} 

U  1* 


t*30 

i; 


66} 

irV 

tH 


Internat.  Nickel...    . 
lnternat.  Nickel,  pfd. 


NICKEL-COPPER 

New  York  15}        14} 

New  York  80         80 


Carnegie  Lead  4  Zinc  Pittsburgh 

National  Lead  .  .  New  York 

National  Lead.  pfd...  New  York 

St.  Joseph  Lead New  York 

Am.  Z   I..  4S New  York 

Am.  Z.  L.  4S.  pfd...  New  York 

Butte  C.  4  Z New  York 

Butte  &  Superior. .  .  .  New  York 

Callahan  Zn-Ld New  York 

New  Jersey  Zn N.  Y.  Curb 

\  ellow  Pine Los  Angeles 

Batopolias  Mining. . .  New  York 

Beaver  Consol Toronto 

Coniagas Toronto 

Crown  Reserve Toronto 

Kerr  Lake N.  Y.  Curb 

La  Rose     Toronto 

McKinley-Dar.-Sav..  Toronto 

Mining  Corp.  Can...  Toronto 

Nipissing NY.  Curb 

Ontario  Silver New  York 

Temiskaming Toronto 

Trethewey     Toronto 


118       in; 
112}      II2J 


ZINC 

17} 

54} 

« 
33| 

8|  B 

169}      167 

SILVER 

J 


30; 


*25 

3; 


58    Aug.    '22,    Q  $1   00 


49|  Nov.  '20.  Q 


17} 

525 

273 


Sept. 

8ep1 
Aug. 


•19.  Q 
'22.  Q 
'22.  Q 

'18.  SA 
'21.  Q 


I  rl 
M 


Mar. 
Dec. 
Feb. 


20.  Q 
19,  A 

19,  SA 


1114 

Sept. 

112 

Sept 

18 

Sept. 

17 

Mav 

52 

Nov. 

K 

SOI 

Sept 

H 

Dec. 

167} 

Nov. 

/> 

Sept. 

'22.  Q 
'22„Q 
'22,  Q 


'20, 
'20.  Q 
'22,  Q 
'20,  Q 


I  Dec. 
*3I     May 

2  May 
*28     Jan 

3}  Oct. 
*23  Apr. 
*2IJ  Oct. 

I     Sept. 

5;   Oct. 

6!  Jan. 
'325  Jan. 

4}  Jan. 


0  25 
0  50 
5.00 


*72! 

25     Mav  '19.  Q  1    25 

25    Nov. '20.  Q  0  50 

2}    . 

2J  Jan.    '21,  Q  0  05 

34;  Oct.    '28.Q  1.00 

5;  Sepl    '20.  K  0.25 

19    Aug.  '22.  0.50 

325  Dec.  '20,  Q  0.50 

\\        

3}  ... 

34     Jan.    '19,  Q  0.50 

l| 

2     Nov.  '17.  Q  1   00 

26}  Aug.  '22.  Q  0.50 

2} 

56    July   '22,  Q  1.00 

II     June  '22.1  0.50 

14}  Sept.  '20.  Q  0.25 

165  Aug.  '22.  K  0.25 

9    Oct.    '18,  Q  0.25 

*42 

18}  Dec.  '18.  Q  1    00 

29;  Aug.  '22,  Q  1.00 

Oct.    '22.  Q  1.00 

33     Mar. '20.  Q  1.00 

13}  Dec.  '20,  Q  0  25 

1}    . 

40    Apr.   '22.  K  2  00 

•80*  Not.  '17.  Q"     (L25 

8  Jan.    '20.  Q        0.25 
*35     

i;      

9  May  '18.  I  I   00 
*40     May  '13.             0.10 

26}  Nov.  '22,  Q  0.25 

2    Sept  '18,  0  25 

61}  Sept.  '22,  Q  0.50 

I     Dec.  *17,  0.30 


1.50 
1.75 
0.25 


1  00 
1.50 
0.50 

I    25 
0  50 

2  00 
0.03 


0  12! 
0.03' 
0.125 
0  Of 

0.12; 


0.7  1 
'20,  K 
'21, Q 
'17, 

22,  Q 

'22,  U.10 

'20,  Q         0.03 

20,  Q        0.12-5 

22,  Q,X    0.30 

19,  Q         0.50 

20,  K        0.04 
19,  0.05 


Stock 


Exch. 


High 
GOLD 


Alaska  Gold New  York 

Alaska  Juneau New  York  IS          1}          1} 

Atlas Toronto  *35;     *25       *26 

Carson  Hill. Boston  7}         k\          7 

Cresson  Consol.  G..  .  N.  Y.  Curb  2|         2  rV       2J 

Dome   Mines New  York  46}        39;        41; 

Golden    Cycle Colo.  Springs *9 1 

GoMSeU    Consol N.  Y.  Curb  *7          *6          '6 

Hollinsrer   Consol Toronto  12   60    12   25    12    ;5 

Hotnestake  Mining..  New  York  79         73         79 

Keora.. Toronto  *9         *8}        '  9 

ECirkland   Lake Toronto  *46       *44       '45 

Lake  Shore Toronto  2.90     2  83    2  85 

Mclntyre-  Porcupine.  Toronto  18   95    18.10    18   35 

Porcupine    Crown....  Toronto  *25        *24        *24'. 

Portland Colo.  Springs  t*40     t*35        '40 

Schumacher Toronto  *40       *39         40 

Teck  Hughes Toronto  *94;      '90       »90; 

Reed Los  Angele 


United  Eastern 
Vindicator  Consol 
Vipond  Cons..    . 
White  Caps  Mi"    ' 
Wright-  H  argreaves 


ne. 


Yukon  Gold N 


.  Curb 
Colo.  Springs 
Toronto 
N.  Y.  Curb 


0.t.'22Q. 
Oct.  '22,  Q 
June  '21,  Q 
Dec.  '19, 
Nov.  '22, 
Oct,  '22,  M 


Aug.  '22,  Q 
Sept.  '22,  K 

;uiv  '17. 

Oct.  '20,  Q 


Dec.  '19, 
Oct.  '22,  Q 
Jan.  '20,  Q 


0.10 
0.50 
0.02 
0.05 
0.05 
0.25 


0.02 
0.25 
0.03 
0.01 


Curb         *80       *70       *l 
GOLD    AND    SILVER 
N.  Y.  Curb 


0.05 
0.02} 


Boston  4  Montana 

Cons.  Virginia San  I' 

Dolores  Esperanza...  N.  Y.  Curb 

101  Salvador N.  Y.  Curb 

Mac.S'amara  M.4M.  N.  Y.  Curb 

Tonopah  Belmont. .  N.  Y.  Curb 

Tonopah  Divide N.  Y.  Curb 

Tonopah  Extension..  N.  Y.  Curb 

Tonopah  Mining..  .  .  N.  Y.  Curb 

West  End  Consol....  N.  Y.  Curb  ...      . 

SILVER-LEAD 

Caledonia N.  Y.  Curb  *8         * 

Cardiff  M.  4  M Salt  Lake 

Chief  Consol Boston  Curb 

Columbus  Rexall..  Salt  Lake 

Consol.  M.  4  S Montreal 

Eagle  &   Blue  Bell. .  .  Boston  Curb 

Electric   Point Spokane 

Fe  lend   M.  4  S New  York 

Feleral    M.  4  S.  pfd.  New  York 

Florence    Silver Spokane 

Grand    Central Salt  Lake 

Hecla    Mining N.  Y.  Curb 

Inn    Blossom  Con...  N.  Y.  Curb 

Marsh   Mines N.  Y.  Curb 

Park    City Salt  Lake 

Prince  Consol Salt  Lake 

Rambler-Cariboo Spokane 

Stewart  Mines N.  Y.  Curb 

Tamarack-Custer.. . .  Spokane 

Tintic  Standard Salt  Lake 

Utah  Apex Boston 


M2{ 


2f\ 


5} 
*I75 
28} 
+*5 


*8     Mav '10,  0.02} 

1}  July  '22,  Q         0.05 

78       

3J  Oct.  '22.  Q  0.05 

2AOct.  '22.SA.X  0.07} 
1}  Sept.  '22,  SA      0.05 


56} 


"7     Jan. '21,  M 
*35     Dec.  '20. 

5}  Nov.  '22,  Q 
*I6     Aug.  '22, 
27J  Oct.  '20,  Q 
♦3     Apr.  '21,  K 
*6     May  '20,  SA 
12     Jan. '09, 
565  Sept.  '22,  Q 
■—    Apr.  '19, 


tl     t*57       *6I  Jan.  '21,  K 

8!         8}         85  Sept.  '22,  Q 

*28  Apr.  '22,  Q 

*I0  June '21,  I 

3.50  

*I0  Nov. '17, 

•3}  Feb.  '19, 

*7  Dec.  '15, 

2j  Jan.  '21,  K 


*I0       "10 
+3.60  +3.40 


3.20     '. 
3} 
IRON 
72J 


12}   3    12}  Sept.  '22,  K 


2j 


3     Nov.  '20,  K 


Bethlehem  Steel  "B"  New  York 

Char.   Iron Detroit 

Char.  Iron,  pfd     ...  .  Detroit 

Colorado  Fuel  &  Iron  New  York  305       28} 

Col.  Fuel  &  Iron.  pfd.  New  York  

Gt.  North'n  Iron  Ore  New  York  35}       34} 

Inland  Steel N.  Y.  Curb  

Mesabi  Iron N.  Y.  Curb  llj        10} 

Reologle  Steel New  York  28}        26| 

Republic  I.   4   Steel  New  York  53        47 

Rep.  Iron  &  St..  pfd  New  York  85         82} 

Sloss-Sheffield  S.  4  I.  New  York  45        43 

U.S.  Steel New  York  110}      105} 

U.S.  Steel, pfd New  York  121}      120} 

Virginia  I.C.4C...  New  York  58         57 

Virginia  I.C.4C.,pfd.  New  York  84         84 

VANADIUM 

Vanadium  Corp New  York  41}       36} 

ASBESTOS 

Asbestos  Corp.  ...  Montreal  685       6? 

Asbestos  Corp.  pfd...  Montreal  85         82 
SULPHUR 

Freeport  Texas New  York  22}       20} 

Texas  Gulf New  York  67}       61} 


68}  Oct. 

22 

1}  .... 

28;  May 

'21 

05  Aug. 

'22 

34  5  Nov. 

•20 

485  Sept. 
10}  .... 

•22 

265  

o.oi 

0  15 
0.10 
0.03 
0.62} 
0.05 
0.03 
1.50 
1.25 


0.02} 

0.01 

0.05 

0.04 

0.05 

0.25 

1.2 


0.75 
2.00 
1.50 
1.00 


475  May  '21 
82  5  Jan. '22 
43"    Feb. '21 

105}  Sept 

1 20 J   Aug 


22 


22 
57"  Jan. '22 
84    July '22 


675  Oct.  '22,  Q 
83'  Oct.  '22,  Q 


20}  Nov. '19,  Q 
""    Sept. '22,  QX 


Amer.  Metal 
Amer.  Metal  pfd..  .  . 
Amer.  Sm.  4  Ref...  . 
Amer.  Sm.4  Ref.  pfd 
Am.  Sm.  Sec.  pfd.  A. 
U.  S.  Sm.  R.4M... 
U.S.  Sm.R.4  M.  pfd. 
'Cents  per  share. 
;hly.     K.  Irregula: 


MINING.  SMELTING  AND  REFINING 


New  Yoik 
New  Yoik 
New  York 
New  York 
New  York 
New  York 
New  York 
tBid  or  ask. 
I.  Initial. 


49; 

1125       112} 


Sept.  "22,  0.75 

1125  Sept.  '22,  Q  1.75 

55}  Mar.  '21,  Q  1.00 

I02J  Sept.  '22  Q  1.75 

101}  Oct.  '22.  Q  1.50 

39     Jan.  '21,  Q  0.50 

46    Oct. '22  Q.  0.87J 
SA,  Semi-annually.  M, 


d.     Q,  Quarterly. 
X,  Includes  extra. 

ilton  B.  Wills;  Spokane,  Pohlman  Investment 
Salt  Lake,  Stock  and  Mining  Exchange;  Los  Angeles,  Chamber  of  Mines 
and  Oil;  Colorado  Springs,  The  Financial  Press,  N.  Y. 


Toronto  quotations  courtesy  Ha 
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NEW  MACHINERY 
AND  INVENTIONS 


Device  for  the  Protection  of 
Feeder  Sections  on  Min- 
ing Trolley  Lines 

A  new  automatic  sectionalizing  con- 
tactor for  mining  use  that  auto- 
matically cuts  out  of  service  feeder 
sections  on  which  short  circuits  or 
overloads  occur  and  returns  them  into 
service  again  only  when  the  trouble  has 
been  cleared  has  recently  been  placed 
on  the  market  by  the  Westinghouse 
Electric  &  Manufacturing  Co.  The  con- 
tactor is  entirely  automatic  in  opera- 
tion, opening  on  overloads  and  reclos- 
ing  only  when  the  potential  difference 
between  the  feeder  sections  is  suffi- 
ciently small  to  limit  the  flow  of  cur- 
rent on  reclosure  to  less  than  the  over- 
load setting  on  a  relay. 

An  overload  relay,  a  main  contactor, 
a  holding  relay,  a  snap  switch,  fuses,  a 
resistor,  and  terminals  are  used  in  the 
construction  of  the  contactor.  This 
apparatus  is  assembled  on  a  slate  panel 
and  is  mounted  in  a  wooden  box  for 
outdoor  service.  The  box  is  lined  on 
all  sides  and  on  the  top  with  heavy 
sheet  asbestos  and  is  provided  with 
holes  in  the  bottom  for  bringing  in  the 
cables.  Suitable  hanger  irons  for  sus- 
pending the  box  from  the  cross  arm  of 
a  pole  are  mounted  on  the  rear. 

The  main  contactor  is  of  the  clapper 
type,  with  a  blow-out  coil  and  an  arc 
chute.  The  overload  and  holding 
relays  are  similar  to  each  other  (except 
for  the  coils),  and  arc  simple  and  re- 
liable in  operation.  Both  relays  are 
automatically  reset,  the  movii 
dropping  back  by  gravity  and  spring 
re  when  the  operating  coil  is  de- 
energized.  The  terminals  are  placed  in 
a  convenient  position  at  the  bottom  of 
the  panel,  just  above  the  holes  in  the 
floor  of  the  box,  so  that  cables  can  he 
easily   brought  in  and  connected, 

The  overload  relay  has  an  operating 

to    tWO,    B0    llrit    the 
relay   ran    In-   set    for   any   desii 
within   wide  limits.     The   holding   relay 
'•an   be   arranged    to   release    tl 
contactor  on   a   difference   of   potential 

■■I'     from     ap- 
proximately   30    v.    to     100 
higher. 

Manuanc.se  Steel  Sand  and 
(travel  Pumps 
With  the  object  of  i  pump 

tng    the    highest    effli 

minimum    cost   of    repair    pari      and    re- 
pair  labor,   a   study   of   nu 
and    gravel    pumps    in    operation    under 

conditions  of  sen  ii . 
made     by     the     American     Mai 

ult,  ;i  design  which 
•  mbody   numerous   f.  iturei 
Iminated  the  e  n  Ij   difficul 
ties  experienced  in  thi-  class  "f  equip- 
ment  has   been   evolved.     Tin 
mangane  •    rteel   h 


and  steel  parts  has  resulted  in.  a  much 
longer  life  to  the  pumps,  with  added 
efficiency  and  safety. 

The  Amsco  pump  shell  has  no  stud 
bolts.  The  two  side  plates  have 
slotted  flanges  corresponding  with  the 
slotted  flanges  in  the  shell.  Into  these 
slots  bolts  are  dropped.  This  assures 
the  operator  that  no  more  stud  bolts 
will  be  broken  or  studs  worn  off  by  the 
abrasion  of  the  sand.  The  side  plates 
are  quickly  removed.  The  gaskets 
between  side  plates  and  shell  are  solid 
rings,  no  holes  being  punched  into  them 
to  fit  over  the  stud  bolts.  The  suction 
side  plate  projects  into  the  opening  of 
the  runner.  No  sand  or  gravel  can 
drop  between  runner  or  side  plate. 
The  opening  between  runner  vanes  is 
large,  thus  permitting  all  solids  to 
enter  and  pass  through  easily.  The  hub 
of  the  runner  does  not  project  inside 
of  the  runner,  but  is  on  the  far  side, 
offering  no  resistance  to  the  flow  of 
material. 

The  shaft  of  the  Amsco  pump  is 
larger  in  diameter  than  other  pumps  of 
the  same  size.  It  is  supported  by  a 
large  bearing  placed  close  to  the  pump, 
reducing  the  overhang  of  the  shaft  to  a 
minimum,  which  eliminates  vibration 
and  springing  and  breaking  of  the 
shaft. 

The  packing  gland  is  placed  close 
to  the  runner  and  is  protected  from 
sand  by  close  fitting  of  the  side  plate 
around  the  shaft  and  a  water  seal.  The 
thrust  is  taken  up  by  thrust  collars  in 
the  main  bearings  and  a  ball-bearing 
thrust  collar.  By  reversing  the  side 
plates,  the  pump  can  be  changed  from 
a  left-hand  to  a  right-hand  pump.  The 
only  new  part  required  is  a  runner  for 
right-or-left-hand  operation  as  operat- 
ing conditions  may  demand.  Amsco 
pumps   are   made   in  G-,  8-,   10-,   12-,    15- 

in.  and  larger  sizes  to  meet  every  re- 
quirement of  sand  and  gravel  pumping 
in  the  construction  of  dikes,  fills,  im- 
pounding   tailings,    milling    operations, 

;  nil  similar  work.  Complete  informa- 
tion regarding  Amsco  pumps  can  lie 
had  by  addressing  tin-  Athenian  Man- 
ganese Steel  Co..  Chicago  Heights,   III. 


Industrial  notes 


The   Osgood    •'"..   Marion,   Ohio,   has 
established  a  district  sale-,  office  in  New 
ity    at    50   Church    St..    with    M. 
n  in  charge. 
The    i  Roi  k    Drill    I  i 

i  ed     its     Pacific    i  !oa  it     head 
quartet       from    516    Mission    St.,    San 
to  509  Peoples  Hank  Build- 
ing, Sacramento,  Calif.  P.  T.  Albert   is 

in  charge. 

w.  \\\  Sayers  has  been  promoted  to 

0    ttion    nf    chief    engineer    of    the 

It   Philadelphia  works  and  East- 

I  -I     I.,  in-     -.  •  n       Mi 

■   ii.   entative  of  the  com 

pany    in    its    Chicago    territory,      Mis 

h    idquai  '■  i    win  be  at  tin-  Philadelphia 

office, 


Piston  Ring  Testers  —  Societe 
Anonyme  Adolphe  Saurer,  Arbon. 
Switzerland,  has  issued  a  1-p.  pamphlet 
descriptive  of  the  Saurer  piston  ring 
testing  apparatus  for  verifying  the 
pressure  of  piston  rings.  The  ap- 
paratus is  manufactured  in  seven  sizes. 

Diesel  Engines — Busch-Sulzer  Bros.- 
Diesel  Engine  Co.,  St.  Louis,  Mo.,  has 
issued  an  8-p.  folder,  five  pages  of 
which  are  devoted  to  illustration  of 
some  of  the  installations  made  by  the 
company.  The  features  of  Diesel 
economy  are  pointed  out  in  the  type 
matter,  and  attention  is  also  called  to 
the  simplicity  and  reliability  of  Busch- 
Sulzer  Diesels. 

War  Surplus — Under  the  foregoing 
title,  the  Sales  Promotion  Section  of 
the  War  Department,  2515  Munitions 
Building,  Washington,  D.  C,  has  issued 
a  24-p.  booklet  which  describes  in  a 
general  way  the  methods  of  sale  re- 
sorted to  by  the  War  Department  in 
the  disposal  of  its  vast  stocks  of  sur- 
plus property,  and  tells  what  these 
stocks  contain.  Purchasing  agents  for 
mining  companies  will  find  it  worth 
while  to  keep  advised  of  the  offerings, 
which  are  extensive  in  scope. 

Engineering  Tables — P.  H.  &  F.  M. 
Roots  Co.,  Connersville,  Ind.,  have  pre- 
pared and  issued  a  32-p.  booklet  (Bul- 
letin No.  118)  "Engineering  Tables," 
which  will  be  found  invaluable  to  the 
engineer  having  to  do  with  blowers, 
gas  exhausters,  and  pumps.  An  earlier 
edition,  compiled  by  George  C.  Il'icks. 
was  distributed  by  this  company,  and 
the  most  important  of  these  tables  have 
been  reprinted  and  are  combined  with 
new  material,  which  makes  the  present 
edition  of  considerable  value.  No 
attempt  has  been  made  to  compete 
with  handbooks  covering  a  complete 
profession,  and  the  material  Included 
represents  a  condensation  of  data  to 
the  point  where  the  designation  "en- 
gineering   tables"  is  most  specific. 

Pumps — We  have  received,  in  a  con- 
venient   folder,  a   number  of   bulletins. 

i  of  pump-,  which  has  been 
sent  ii-  by  the  Goulds  Manufacturing 
Co.,  Seneca   Falls,  N.  Y.     The  bulletins 

COVei'  the  following  types  of  pumps: 
Double-acting,  single-cylinder  piston; 
single  a  ng,  ti  iplej  plunger  outside- 
guided  and  high-prc  double- 
BCting,     triplex     piston,     vertical     type; 

single-stage,   single    side,    suction    cen- 
trifugal;   vacuum   and    stuff;   deep   well 
triplex;    portable    mine;    single-stage, 
centrifugal;   centrifugal 

sump;     Hilary;     double  acting    plunger; 

ting,    triplex    pressure;    centri- 
fugal   fire;    single-stage,   single 
centrifugal;      multi  stage     cent 

mi    tutbine   driven   centrifugal 

pumps.      In    addition,   two   bulletins,   one 

giving  handy  data  on  power  pumping 

and    the    other    centrifugal    pi 

arc  included. 
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Immigration  and  Mining 

THE  PROBLEMS  of  the  mining  industry  include 
labor  shortage,  a  condition  felt  all  over  the  coun- 
try; and  one  of  the  main  factors  of  labor  shortage 
is  restricted  immigration.  Due  to  the  fact  that  so  many 
of  the  inhabitants  of  the  United  States  have  grad- 
uated from  the  primary  classes  of  labor,  or  have  elected 
to  avoid  labor  and  engage  in  barter,  and  due  to  the  lack 
of  fresh  supplies,  through  immigration  at  the  bottom 
of  the  scale,  there  is  much  competitive  bidding  for  both 
unskilled  and  skilled  workmen.  Great  irregularities  in 
pay  in  different  trades  and  in  different  sections  of  the 
country  are  thereby  established.  The  labor  unions  help 
in  preventing  the  flowage  of  labor  so  as  to  establish  an 
approximately  uniform  level  of  wage.  Thus,  while  a 
plasterer  in  New  York  is  getting  twelve  or  twenty  dol- 
lars a  day,  the  metal  miner  in  the  West  is  getting  four 
or  five  dollars  a  day,  and  the  coal  miner  in  Pennsylvania 
seven  and  a  half. 

The  labor  unions  are  in  favor  of  labor  shortage;  they 
are  opposed  to  immigration.  Managers  and  directors  of 
great  manufacturing  companies — the  great  industries 
of  the  United  States — need  more  hands  to  run  their 
mills  to  meet  the  public  demand  for  their  products;  they 
want  freer  immigration,  in  order  that  they  may  not 
need  to  raise  wages  to  secure  labor  in  competition  with 
other  needy  industries.  The  great  public's  interests  are 
partly  on  one  side,  partly  on  the  other,  according  to 
whether  those  constituting  the  mass  of  the  people  ai-e 
primarily  manual  workers  or  primarily  buyers. 

While  labor  is  at  a  premium,  education  is  at  a  dis- 
count. There  is  a  surplus  of  high  school  and  college 
graduates.  The  relative  rates  of  earning  of  former 
times  are  reversed.  Should  these  classes  follow  the 
wily  tactics  of  the  manual  workers,  they  would  limit  the 
number  of  graduates,  say  of  mining  engineering  schools, 
as  the  carpenters  and  bricklayers'  trades  limit  the  num- 
ber of  apprentices.  Colleges  are  more  and  more  turning 
toward  the  preparation  for  a  life  of  trade,  in  response 
to  an  insistent  demand  that  education  should  prepare  for 
life — for  where  the  fattest  modern  opportunities  lie. 
Manual  labor  or  the  production  of  wealth,  and  trade,  or 
the  distribution  of  wealth,  offer  the  readiest  market 
nowadays  to  the  young  man. 

As  for  the  country  at  large,  the  restricted  labor  sup- 
ply and  consequent  high  wages,  while  apparently  spelling 
greater  comfort  for  the  average  manual  worker,  in- 
creases the  difficulty  of  American  industries  competing 
in  the  world  markets.  More  and  more,  we  must,  accord- 
ing to  this,  forego  foreign  trade;  more  and  more  our 
industrial  economic  life  becomes  a  closed  circle.  And 
that  means  the  elevation  of  all  prices — of  the  cost  of 
living — commensurate  with  the  high  wages,  which 
therefore  fail  in  procuring  opulence. 

The  immigration  laws  do  not  apply  to  the  western 
hemisphere.  Mexicans  may  come  in  any  number  into 
the  United  States,  except  they  may  not  come  under 
contract.     But   in   general   there   is   little   immigration 


from  one  zone  of  latitude  to  another.  The  natural  flow 
of  immigration  is  east  and  west,  not  north  and  south, 
so  that,  except  near  the  Mexican  border,  there  is  little 
relief  in  this  for  the  mine-labor  problem.  And,  more- 
over, there  is  little  immigration  from  the  new  countries, 
the  countries  which  pour  forth  their  inhabitants  being 
those  which  are  overloaded  with  population,  or  near  it. 


Protection  for  Copper? 

A  HIGH  PROTECTIVE  TARIFF  has  been  placed 
upon  hundreds  of  commodities,  weak  and  strong 
alike,  with  exceedingly  few  exceptions — but  one 
of  them  copper.  The  red  metal  neither  asked  for  nor 
received  a  tariff.  This  may  seem  strange  to  the  un- 
initiated, as  not  only  does  the  American  copper  industry 
compete  with  cheap  labor  abroad,  from  the  blacks  in 
the  heart  of  Africa  to  the  native  laborers  of  Chile 
and  Peru,  but  it  also  receives  heavy7  importations  of 
this  "cheap"  foreign  metal  every  month.  Yet  agitation 
for  a  protective  tariff  has  seldom  entered  the  heads  of 
the  copper  producers,  although  we  recall  last  January, 
at  the  Engineering  and  Mining  Journal  staff  and  cor- 
respondents' dinner,  that  the  representative  of  a  large 
copper  company  pointed  out  these  facts  and  asked,  "Why 
not  a  tariff  on  copper?"  Recently  the  Boston  Neivs 
Bureau  discussed  the  "Copper  Import  Problem,"  and 
seems  to  think  that  some  form  of  protection  is  due 
the  American  copper  industry. 

What  would  happen  if  we  had  a  tariff  on  copper? 
One  of  two  things — foreign  metal  arriving  in  the  United 
States  to  be  refined  would  either  be  deflected  to  other 
countries,  probably  abroad,  where  refineries  could  be 
built  to  handle  it,  or  the  metal  would  still  be  refined 
in  bond  in  this  country.  The  domestic  refinery  capacity 
is  roughly  2,700,000,000  lb.,  or  more  than  enough  to 
refine  the  production  of  American  mines,  whose  output 
has  never  been  above  1,927,000,000  lb.  per  year.  The 
refineries  were  built  with  a  view  to  handling  foreign 
metal,  and  without  that  supply  they  would  represent 
poor  investments. 

American  copper  producers  know  that  their  great 
industry  has,  and  must  have,  the  world  for  its  market. 
Prices  are  not  controlled  by  any  one  group  or  by  any 
country,  but  are  set  by  the  universal  free  play  of  sup- 
ply and  demand.  Copper  producers  therefore  naturally 
have  taken  an  international  viewpoint  and  are  quick 
to  gage  the  importance  of  any  European  developments 
which  would  influence  the  demand  for  their  product. 
The  United  States  produces  more  copper  than  it  can 
use,  and  must  have  an  export  market  for  its  surplus. 
It  would  do  no  good  to  divert  copper  imports  from  our 
shores  only  to  have  them  compete  with  American  copper 
abroad.  A  similar  condition  exists  in  the  wheat  market, 
but  it  is  a  fact  which  the  wheat  growers  of  the  United 
States  have  failed  to  realize.  The  price  of  wheat,  as 
of  copper,  is  set  in  a  world  market.  By  excluding  Cana- 
dian wheat  thev  expected  to  do  away  with  competition 
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in  the  domestic  market,  never  thinking  that  this  same 
Canadian  wheat  would  compete  abroad  and  affect  the 
world  price. 

Another  important  reason  for  the  apparent  lack  of 
interest  in  or  demand  among  copper  producers  for  a 
tariff  is  the  fact  that  some  of  the  largest  foreign  copper 
deposits  are  owned  by  Americans.  It  is  mostly  "Ameri- 
can" copper  coming  into  the  United  States.  In  August, 
the  last  month  for  which  detailed  statistics  are  avail- 
able, about  12,000,000  lb.  of  copper  came  from  Chile 
i  mostly  Braden  and  Chile  copper ) ,  more  than  7,000,000 
lb.  from  Canada  (partly  Granby),  5,000.000  from  Peru 
(partly  Cerro  de  Pasco),  and  6,000,000  from  Cuba 
(partly  American  Metal  Co.).  Doing  anything  to  hurt 
these  foreign  enterprises — and  a  tariff  would  be  a  pass- 
ing injury  at  best — would  adversely  affect  American 
stockholders'  pocketbooks,  whereas  it  would  not  aid  the 
copper  industry.  If  copper  imports  are  heavy — and 
they  have  been  exceptionally  heavy  of  late — the  way  to 
reduce  them  is  for  the  American  producers  to  decrease 
foreign  production  voluntarily,  but  to  do  so  in  the 
case  of  the  huge  South  American  mines  would  mean 
producing  higher-cost  copper.  Although  in  August 
57,000,000  lb.  of  copper  was  imported  in  various  forms, 
against  an  export  of  63,400,000  lb.,  leaving  an  export 
balance  of  only  6,400,000  lb.,  and  though  other  months 
have  also  made  a  poor  showing,  this  condition  is  prob- 
ably only  transitory  and  awaits  a  clarification  of  the 
European  political  chaos. 


Domestic  and  Foreign  Supply  of  Nitrate 

MUCH  HAS  BEEN  WRITTEN  on  the  subject 
of  the  synthetic  manufacture  of  nitrate  from 
the  air,  but  little  on  the  reserves  of  nitrate- 
bearing  caliche  that  are  known  to  exist  in  the  United 
States.  The  Great  War  emphasized  a  national  need 
and  prompted  exhaustive  investigation  of  the  deposits 
in  Death  Valley,  Calif.,  which  were  considered  by  many 
to  be  of  commercial  value.  The  work  was  undertaken 
by  the  U.  S.  Geological  Survey  and  directed  by  Mr. 
Hoyt  S.  Gale.  Almost  all  the  known  deposits  reported 
were  examined,  but  the  results  were  disappointing.  In 
the  summary  of  conclusions  at  the  end  of  an  extensive 
report,  published  recently  in  bulletin  form  by  the 
Survey,  it  is  stated  that  the  nitrate,  averaging  less 
than  2]  per  cent,  occurs  as  a  blanket  deposit  in  a  layer 
of  caliche  about  5  in.  thick  and  9  in.  below  the  ground. 
ompared  with  the  residue  dumps  on  the  Chilean 
pampa,  the  domestic  deposits  are  probably  about  one 
five-hundredth  of  the  gross  weight  at  about  one-fourth 
of  the  nitrate  content.  The  most  promising  region  in 
the  United  States,  if  exploited,  would  yield  less  than 
2,000  tOUI  of  refined   nitrate. 

Mr.  Huntington  Adams,  who  will  be  remembered  in 
connection  with  the  introduction  of  continuous  agita- 
tion in  Pachuca  vats  in  Mexico  and  who  is  one  of  the 
few  American  mining  engineers  who  has  been  asso- 
I  during  recent  years  with  the  nitrate  industry 
of  Chile,  submitted  to  the  Army  authorities  early  in 
1918  a  report  on  the  Californian  deposits.  In  this  he 
showed  that  the  coal  of  recovering  the  i n.ooo  tons  of 
nitrate  known  to  be  in  reserve  in  Death  Valley  would 
tie  inordinate.  He  expressed  the  opinion  thai  it  was 
not  good  policy  to  ignore  the  cheapness  of  tin  Chilean 
product  and  produce  nitrate  uneconomically  for  no 
"ther  reason  than  because  a  small  quantity  of  low- 
grade  raw  material  existed   in  this  country.     Further 


work  was  then   abandoned  on   this  nitrate   enterprise. 

So  much  for  the  domestic  deposits,  as  determined 
after  extensive  exploration.  On  the  subject  of  the 
production  of  synthetic  nitrogen  products,  the  editor 
of  the  Saturday  Evening  Post,  in  the  issue  of  Oct.  21, 
says,  "with  our  coal  and  water  power  there  seems  to 
be  no  reason  why  we  should  not  develop  self-sufficiency 
in  nitrogenous  fertilizers  at  a  price  comparable  with 
the  price  of  the  imported  natural  material."  To  discuss 
such  a  statement  in  all  its  aspects  would  take  too  much 
space,  but  the  futility  of  single-track  reasoning  is 
apparent  when  a  broader  conception  of  the  problem 
forces  a  realization  of  the  fact  that  the  price  paid  by 
the  consumer  bears  no  relation  whatsoever  to  the  price 
at  which  Chilean  nitrate  could  be  sold  if  active  com- 
petition were  established.  The  nitrate  industry  is  of 
more  importance  to  Chile  than  is  the  export  tax  that 
brings  so  much  to  its  treasury;  if  the  hopes  and  antici- 
pations of  the  editor  of  the  Post  be  realized,  as  is 
probable,  the  prices  of  natural  and  synthetic  products 
would  not  remain  long  comparable.  Chile  would  begin 
to  lop  the  export  tax;  and  he  would  be  an  optimist 
who  would  predict  the  manufacture  of  artificial  fertil- 
izer of  quality  equivalent  to  the  imported  article  at 
a  price  comparable  to  that  at  which  Chilean  nitrate 
could  be  sold  to  provide  only  a  fair  profit  to  the 
producers  and  no  direct  income  to  the  government. 
This  lopping  process  would  constitute  the  initial  step 
toward  retaining  control;  subsequently  or  concurrently 
would  come  the  cheapening  of  production  consequent 
on  the  adoption  of  modern,  large-scale  methods — an 
inevitable  step  that  will  automatically  increase  the 
reserves  of  caliche  in  Chile  and  insure  the  re-treatment 
of  valuable  and  extensive  residue  dumps. 

The  foregoing  considerations  will  suffice  to  show  that 
the  body  known  as  the  Federated  American  Engineer- 
ing Societies,  which  is  to  make  an  investigation  into 
the  question  of  the  development  of  the  Muscle  Shoals 
project,  will  do  well  to  realize  that  the  subject  must 
be  considered  from  the  economic  as  well  as  from  the 
technical  and  financial  standpoint:  hence  the  need  for 
expert  counsel  from  those  who  are  conversant  with 
affairs  in  Chile  and  with  the  technology  of  nitrate 
production  there.  A  sharp  differentiation  must  be 
drawn  between  provision  against  war  emergency  in 
time  of  crisis  and  the  purchase  of  nitrate  for  industrial 
purposes  in  time  of  peace.  Any  "red-herring"  talk 
about  cheap  fertilizer  should  be  scrutinized  carefully, 
for  cheapness  is  a  comparative  term  that  is  often  used 
to  mislead.  Mr.  Ford's  offer  will  doubtless  be  examined 
impartially;  for  many  objectors,  foreseeing  that  the 
industry  may  lie  operated  economically  and  on  a  busi- 
ness basis,  have  emulated  the  attitude  of  certain  bank- 
ing interests  last  year,  when  the  industrial  wizard  of 
Detroit  went  outside  his  recognized  sphere  of  activity 
and  showed  that  he  needed  no  expert   financial  help. 

It  is  humiliating  and  dangerous  that  the  United 
States  should  be  dependent  on  two  foreign  countries, 
chile  and  Great  Britain,  for  the  supply  of  an  essential 
in  time  of  war;  and  adequate  provision  should  be  made 
to  prevent  a  recurrence  ol  such  dependence  by  placing 
the  synthetic  nitrate  plants  in  a  condition  to  be  able 
to  meet  all  possible  contingencies.  At  the  same  time 
it  should  be  recognized  that  an  attempt  to  compete 
with  Chile  on  a  commercial  basis  in  peace  time  is  likely 
ult  in  the  raising  of  prices  and  to  add  yet  another 
hazard  to  farming.  Germany's  re-entry  into  the  market 
as   a   purchaser   of   Chilean    nitrate    is    significant,   and 
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the  action  should  not  be  ignored,  especially  by  those 
who  fail  to  distinguish  between  national  necessity  in 
time  of  war  and  commercial  sagacity  in  time  of  peace. 
The  Chilean  pampa  offers  unprecedented  opportunities 
for  American  initiative  and  technical  methods,  for 
American  capital  and  American  equipment  on  a  large 
scale.  It  seems  probable  that  a  process  for  the  manu- 
facture of  synthetic  fertilizer,  even  if  technically  per- 
fect, will  be  economically  successful  only  when  the 
prospect  of  cheap  nitrate  from  Chile  can  be  discounted 
because  of  the  exhaustion  of  the  reserves  of  caliche. 
European  interest  in  South  America  has  waned  since 
the  war  because  of  financial  stringency.  As  with  the 
development  of  Chilean  copper  mines,  expansion  in  the 
nitrate  industry  on  an  adequate  scale  depends  to  a  large 
extent  on  the  United  States. 

Reversible  Mine  Fans 

SHOULD  mine-ventilating  equipment  be  reversible 
or  not?  Recently  the  opinion  has  frequently  been 
heard  that  the  loss  of  life  at  the  Argonaut  mine 
could  have  been  averted  had  the  direction  of  the  ventilat- 
ing current  been  reversed,  either  by  reversing  or  stop- 
ping the  fan.  Some  are  likely  to  jump  to  the  conclusion, 
therefore,  that  a  fan  that  can  be  reversed  when  desired 
is  in  general  the  proper  machine  to  install.  At  the 
recent  Cleveland  convention  of  the  American  Mining 
Congress,  however,  ten  of  the  twelve  members  of  the 
committee  on  metal-mining  ventilating  equipment  and 
practices  Concurred  in  the  committee's  annual  report 
which  states :  "For  general  mine  use,  so-called  'revers- 
ible' fans  are  not  recommended,  as  such  installations  ai-e 
not  considered  safe  for  general  practice."  The  installa- 
tion of  "reversible"  fans  in  a  mine  in  which  they 
cannot  be  used  to  advantage  constitutes  a  real  danger, 
the  committee  holds,  as  at  times  of  excitement  some  one 
may  hastily  give  an  order  to  reverse  the  air  currents 
and  endanger  the  lives  of  everyone  in  the  mine.  In 
denning  "reversible"  the  report  explains  that  additional 
doors  are  built  in  the  fan  housing  and  in  the  ducts  lead- 
ing to  and  from  the  fan,  and  that  by  opening  these  and 
closing  others  which  are  in  use,  the  air  currents  in  the 
mine  are  reversed  without  making  any  change  in  the 
operation   of  the  fan. 

Charles  A.  Mitke  is  chairman  of  this  committee,  and 
among  the  members  are  A.  C.  Stoddard,  chief  engineer 
of  the  Inspiration  Consolidated  Copper  Co.;  W.  C. 
Browning,  general  manager  of  the  Magma  Copper  Co.; 
W.  A.  Rowe.  chief  engineer  of  the  American  Blower  Co. ; 

C.  E.  Legrand,  consulting  mechanical  engineer  of  the 
Phelps  Dodge  Corporation;  and  E.  B.  Williams,  who  is 
manager  of  the  mine-fan  department  of  the  B.  F. 
Sturtevant  Co. 

In  its  report  of  1921,  the  committee  recommended 
tentatively  that  "all  fans  should  be  reversible."  It  now 
feels,  however,  that  decision*  regarding  the  installation 
of  "reversible"  equipment  must  be  based  on  local  con- 
ditions, the  various  considerations  carefully  weighed, 
and  great  caution  exercised  before  a  so-called  "revers- 
ible" fan  is  installed. 

The  two  members  who  differed  with  the  rest  of  the 
committee  were  A.  S.  Richardson,  chief  of  the  ventilat- 
ing department  of  the  Anaconda  Copper  Mining  Co.,  and 

D.  Harrington,  supervising  engineer  of  the  U.  S.  Bureau 
of  Mines.  As  is  well  known,  the  Anaconda  company  has 
definitely  c6mmitted  itself  to  the  installation  of  re- 
versible  ventilating  equipment.     It  has   spent  a   large 


sum  on  such  equipment  and  probably  feels  sure  of  its 
ground. 

It  will  doubtless  seem  to  many  a  not  impossible  task 
to  guard  against  the  improper  reversal  of  a  mine  fan 
by  an  unqualified  person  in  a  moment  of  panic.  It  is 
apparently  on  this  point  that  the  entire  matter  hinges. 
With  reversible  equipment  accidents  may  occasionally 
happen,  due  to  panic  and  resulting  in  loss  of  life.  But 
so,  also,  lives  may  be  lost  through  the  impossibility  of 
reversing  a  "non-reversible"  fan,  except  after  consider- 
able time,  necessary  to  make  the  change,  has  elapsed. 
The  report  of  the  committee  should  evoke  interesting 
discussion. 


Mexico's  Geological  Survey 

IT  IS  WITH  PECULIAR  PLEASURE  that  we  pub- 
lish in  this  issue  an  interview  by  one  of  our  corre- 
spondents in  Mexico  with  Mr.  Leopoldo  Salinas,  the 
Director  of  the  Geological  Survey  of  Mexico,  and  that 
we  present  at  the  same  time  photographs  of  the  beauti- 
ful building  which  has  been  built  for  the  Mexican  Geo- 
logical Survey — photographs  showing  both  the  harmony 
of  the  exterior  building  and  the  tasteful   interior. 

Several  impressive  reflections  are  suggested  in  addi- 
tion to  the  interesting  and  concise  information  supplied 
by  Mr.  Salinas.  First  comes  the  comprehension  of  the 
vision  of  the  Mexican  Government  in  initiating  and  sup- 
porting an  institution  of  pure  and  applied  science,  the 
beneficent  effects  of  which  should  well  repay  the  national 
investment.  Surely  a  country  that  segregates  out  from 
its  not  too  abundant  revenues  the  appropriation  for  so 
considerable  a  staff  of  geologists  gives  thereby  indica- 
tions of  taking  the  right  road  toward  stability  and 
progress. 

Our  last  impression  is  an  envious  one.  We  envy 
Mexico  her  Geological  Survey  building.  There  it  stands, 
the  realization  of  the  futile  dream  which  American  geol- 
ogists so  long  have  dreamed.  Most  able  and  devoted 
government  geologists  in  Washington,  chambered  incon- 
spicuously and  compressively  in  certain  aisles  in  the 
great  and  severe  Interior  Department  Building  in  Wash- 
ington, whom  an  earlier  generation  of  politicians  and 
statesmen  rightly  valued  and  respected,  but  a  newer 
shirt-sleeves  type  classifies  and  treats  as  clerks — most 
able  geologists,  we  repeat — look  at  these  pictures  and 
weep.  The  graft  that  is  being  joyously  dispensed  for 
bogus  war  mineral  claims  would  have  built  a  noble  and 
monumental  building  for  geology  and  mining,  like  this 
one.  or  as  much  grander  as  the  mineral  industries  of 
the  United  States  should  require. 

The  Geological  Survey  of  Mexico  is  doing  good  work, 
part  of  which  is  reflected  in  bulletins  and  monographs 
of  general  scientific  value. 


A  Mining  Engineer  Ambassador 

THE  APPOINTMENT  of  Gaelasio  Caetani  as  Italian 
Ambassador  to  the  United  States  was  a  happy 
thought  on  the  part  of  the  new  Italian  Premier.  The 
mining  fraternity  knows  him  as  plain  "Caetani,"  until 
the  World  War  of  the  firm  of  Burch,  Caetani  &  Hershey, 
of  San  Francisco.  Burch  was  the  mining  engineer, 
Caetani  the  metallurgical  engineer,  Hershey  the  geol- 
ogist of  the  "outfit."  The  newspapers  advise  his  old 
colleagues  that  he  is  "Prince"  Caetani,  but  we  know 
that  Italy  will  be  represented  in  Washington  not  only 
by  an  Italian  patriot  but  at  the  same  time  by  a  good 
American. 
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The  Duties  and  Privileges  of  Technical  Journalism 


By  T.  A.  Rickard 


THE  duty  comes  before  the  privilege:  the  per- 
formance of  the  duty  earns  the  bestowal  of  the 
privilege.  The  first  duty  of  technical  journalism 
is  to  be  interesting;  unless  the  technical  journal  is 
interesting  it  will  not  be  read ;  unless  it  is  read  it  is 
without  a  business  basis;  and  without  that  it  can  not 
subsist. 

Technical  journalism  stands  on  a  foundation  that  is 
firm  and  clean;  its  basic  purpose  is  to  publish  matter 
to  be  read  by  those  that  buy  the  things  offered  on  the 
advertising  pages.  The  advertiser  himself  may  not 
read  the  journal  in  which  he  advertises,  but  he  expects 
it  to  be  read  by  those  to  whom  he  makes  his  appeal  as 
a  seller  of  supplies  or  as  a  manufacturer  of  machinery. 
The  technical  journal  brings  the  buyer  to  the  seller. 
For  this  service  it  is  paid  more  by  the  seller — who  is 
the  advertiser — than  by  the  buyer — who  is  the  sub- 
scriber. The  cost  of  publication  is  shared  by  both,  but 
it  falls  chiefly  on  the  advertiser.  The  subscription  to 
a  technical  journal  represents  only  about  30%  of  the 
mechanical  cost — paper,  printing,  and  postage — and 
only  about  10%  of  the  total  cost  of  publication  and 
distribution.  Without  the  revenue  derived  from  the 
advertising  pages  it  would  be  unprofitable,  and  there- 
fore impracticable,  to  print  the  reading  pages.  And  if 
the  reading  pages  are  not  read  the  advertising  pages 
will  be  neglected — they  will  fail  to  fulfill  their  purpose. 
A  scrutiny  of  the  body  of  the  journal  leads  to  an 
examination  of  its  advertisements.  The  habit  of  read- 
ing the  journal  causes  the  advertising  pages  to  be  used 
for  purposes  of  business  when  the  addresses  of  manu- 
facturers and  other  information  concerning  them  and 
their  products  are  needed.  That  is  the  foundation  of 
the  business.  The  fact  that  a  person  subscribes  to  a 
technical  journal  is  less  important  than  the  fact  that  he 
reads  it,  because  until  he  reads  it  no  communication  is 
likely  to  ensue  between  him  and  the  advertiser.  If 
anyone  desired  to  injure  the  publisher  of  a  technical 
journal,  and  if  money  were  no  object,  he  could  sub- 
scribe for  a  thousand  copies  and  throw  them  into  the 
sea.  The  publisher  would  lose  twice  as  much  as  his 
enemy — as  a  matter  of  fact,  he  would  decline  to  sell 
the  thousand  copies  unless  he  knew  the  use  that  was  to 
be  made  of  them.  A  reader  that  does  not  subscribe  is 
more  valuable  than  a  subscriber  that  does  not  read. 
Publishers  frequently  fool  themselves  and  their  clients 
by  counting  the  number  (if  subscribers,  because  that  is 
the  simplest  method  of  ascertaining  the  extent  of  the 
service  they  are  supposed  to  be  performing,  but  it  is 
obvious  that  the  only  effective  unit  is  the  man  that 
reads  the  journal  and  is   led  thereby   to  transact    luisi- 

with  those  who  advertise  in  it.  One  copj  thai  is 
read  by  half  a  dozen  persona  of  whom  five  are  not  sub- 
scribers may  be  many  times  more  effective  in  accom- 
plishing the  desired  purpose  than  six  copies  sent  to  six 

■  ribers    that    lark    the    time    or    the    inclinat 
read  them. 

The  commercial  basis  has   been   defined   and  empha- 

•  w  it  favors  the  independence 

of  the  editor  of  the  technical  journal.    Those  for  whom 
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he  writes  do  not  advertise;  those  who  advertise  do  not 
read;  the  financial  support  of  the  publication  does  not 
depend  upon  printing  articles  that  are  pleasing  to  the 
advertiser  but  on  making  the  reading  pages  interesting 
to  those  whom  the  advertiser  wishes  to  be  interested, 
as  a  means  of  catching  their  eye  when  he  has  something 
to  say  about  himself  in  his  advertisement.  I  have 
known  ail  advertiser  to  object  to  something  said  in  the 
editorial  columns;  for  example,  a  Republican  manu- 
facturer objected  to  my  humorous  criticism  of  Mr. 
Harding's  speech  of  acceptance  on  his  nomination  to 
the  presidency.  In  reply  I  told  the  manufacturer  to 
"keep  off  the  grass,"  that  my  duty  was  to  interest — 
not  necessarily  to  please — those  to  whom  he  desired  to 
sell  his  products,  and  that  so  long  as  I  wrote  nothing 
offensive  or  improper  it  was  not  for  him  to  object, 
because  he  had  no  status  as  a  reader.  A  Republican 
merchant  would  not  refuse  to  advertise  in  the  New 
York  'Times'  any  more  than  a  Democratic  merchant 
would  decline  to  avail  himself  of  the  publicity  offered 
by  the  New  York  'Tribune'.  The  merchant  would 
select  the  newspaper  that  reached  the  clientele  he  de- 
sired to  attract. 

Occasionally  an  advertiser  will  ask  the  editor,  or  the 
publisher  by  whom  the  editor  is  employed,  to  publish 
some  of  the  advertiser's  own  writing  or  an  article 
prepared  by  his  agent  for  the  purpose  of  making  com- 
plimentary references  to  his  own  products.  When  he 
does  this  he  is  undermining  the  foundation  of  the 
business  in  which  he  and  the  publisher  have  a  common 
interest;  he  is  lessening  the  value  of  the  medium  of 
publicity  that  he  is  using  and  thereby  frustrating  his 
own  purpose — which  is  to  be  convincing  to  the  clientele 
that  the  publisher  and  his  editor  share  with  him.  The 
publication  of  such  matter  in  false  guise  undermines 
the  confidence  of  the  reader  and  thereby  checks  his 
inclination  to  continue  to  read  the  publication,  because 
the  annoyance  or  disgust  that  the  reader  feels  at  finding 
a  puff,  or  write-up,  as  it  is  called,  masquerading  as  a 
technical  article  or  as  unbiased  information  will  cause 
the  discriminating  reader — the  very  man  whom  the 
advertiser  desires  to  reach — to  throw  the  offending 
journal  into  the  waste-paper  basket.  A  write-up  is  a 
poor  thing  in  any  event;  it  is  like  the  recommendation 
the  office-boy  brought  from  his  mother — interesting  to 
the  family,  but  not  convincing.  Good  faith  is  essential 
in  this  as  in  any  other  genuine  business;  the  editor  and 
the  advertiser  that  conspire  even  tacitly  to  deceive  the 
reader  by  indirection  will  forfeit  his  confidence — after 
which  the  chance  of  doing  business  is  at  an  end. 

Unless  the  technical  jou^al  is  read  it  is  futile;  to  be 
read  it  must  be  interesting;  t<>  be  interesting  it  must 
be  truthful.  A  man  habitually  truthful  may  seem  inter- 
esting the  first  time  he  tells  a  lie,  but  the  performance 
has  only  a  morbid  interest  .md  will  not  bear  repetition. 
A  habitual  liar  is  a  mere  nuisance.  Some  newspapers 
have  the  habit  of  stating  things  that  are  not  true. 
but  the  public  in  its  ignorance  is  nol  aware  of  the  fact 
anil   continues   to    read    these    newspapers    in    the   belief 

thai  whal   it   reads  is  true.     A  technical  paper,  which 
deals  chiefly  with  the  applicatioi  ■   to  industry 

ami    is    read    by    intelligent    men   and   women,   must   be 
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scientific  in  its  truthfulness.  In  science  untruth  is  a 
crime. 

Besides  being  truthful  the  technical  journal  must  be 
informing.  The  statement  of  things  that  are  true  is 
not  enough — they  must  be  more  than  truisms.  An 
element  of  novelty  is  needed,  and  of  usefulness.  Infor- 
mation that  is  new  is  useful.  The  readers  of  a  technical 
journal  expect  to  be  kept  informed  concerning  the  prog- 
ress of  the  art  to  which  the  journal  is  devoted — for 
example,  mining.  They  have  a  right  to  expect  not  only 
news  concerning  the  latest  discoveries  of  ore  in  various 
districts,  but  also  concerning  the  invention  or  appli- 
cation of  new  methods  of  mining  the  ore  and  of  treating 
it  metallurgically  after  it  has  been  won  from  the  crust 
of  the  earth.  The  duty  of  the  technical  journal  is  to 
meet  that  want,  to  gather  the  latest  information  on  such 
matters  and  to  purvey  it  in  a  style  that  is  attractive. 
This  means  that  the  medium  by  which  the  information 
is  transmitted — namely,  the  writing — must  be  clear  and 
convincing.  It  must  have  a  literary  manner  that  will 
cause  it  to  be  read  not  only  understanding^  but  with 
ease  and  pleasure.  Therefore  a  technical  journal  must  be 
well  edited.  To  be  well  edited  it  requires  the  service 
of  men  that  are  not  only  good  writers  themselves  and 
well  informed  on  the  subjects  to  be  discussed  in  their 
journal,  but  they  must  know  how  to  enlist  the  services 
of  other  good  writers,  and,  above  all,  how  to  revise 
and  correct  the  writings  of  the  less  skilful  of  their 
contributors  so  that  their  readers  will  have  no  trouble 
in  understanding  what  is  printed  and  therefore  will 
enjoy  what  they  read. 

The  hardest  work  that  a  conscientious  editor  does  is 
the  editing  of  the  manuscript  of  others,  and  not  many 
editors  are  willing  to  perform  the  drudgery  involved  in 
such  correction  and  emendation.  The  lack  of  pains- 
taking revision  is  a  serious  defect  in  the  modern  busi- 
ness of  publishing.  The  Greek  word  for  editor, 
suntaktes,  means  'he  that  assembles';  the  English  word 
means  'one  who  gives  out' ;  the  French,  redacteur,  means 
'one  who  draws  up  or  prepares' ;  it  is  derived  from  the 
Latin  redigo,  redactus,  the  primary  meaning  of  which 
is  'to  drive  back' ;  but  redacteur,  the  French  word  for 
editor,  carries  the  secondary  meaning  of  its  root, 
namely,  'to  get  together',  'call  in',  or  'collect'.  Thus 
the  French  redacteur  is  a  synonym  of  the  Greek  sun- 
taktes— he  that  assembles  the  material  of  a  newspaper, 
magazine,  or  book.  To  that  definition  I  like  to  add  the 
thought  of  collecting  ideas  as  well  as  manuscripts,  of 
bringing  together  people  as  well  as  printed  pages.  It 
is  curious  that  none  of  these  synonyms  for  'editor' 
carry  the  meaning  of  revision,  although  the  primary 
meaning  of  the  verb  'to  edit'  is  to  prepare  or  supervise 
manuscript  previous  to  publication.  To  edit  manuscript 
is  tedious;  to  write  editorials  is  pleasant;  I  regret  that 
one  of  the  primary  functions  of  an  editor  is  usually 
held  in  abeyance,  for  to  this  neglect  we  owe  the  poor 
quality  of  so  much  that  we  read  in  books,  magazines, 
and  newspapers. 

The  editor  is  directly  responsible  for  the  policy  and 
the  contents  of  his  publication;  he  not  only  assembles 
but  peptonizes  and  assimilates  the  reading  matter  so 
as  to  render  it  mentally  digestible  to  his  readers ;  it  is 
his  duty  to  save  them  from  headaches  by  revising  and 
correcting  the  text  of  the  articles  he  prints,  and  if  he 
himself  should  suffer  from  an  occasional  headache, 
caused  by  the  effort  to  edit  the  manuscript  of  others, 
it  is  all  in  the  day's  work.  It  is  better  that  one  man 
should  have  a  headache  than  a  thousand.     Again,  the 


personal  responsibility  of  the  editor  is  such  that  he 
should  not  allow  his  editorial  columns  to  be  the  echo 
of  another's  opinions,  nor  should  those  columns  be  used 
by  anybody  not  on  his  staff.  The  practice,  adopted 
by  the  American  Institute  of  Mining  and  Metallurgical 
Engineers,  of  publishing  signed  editorials  in  its  mag- 
azine written  by  gentlemen  not  on  its  staff  is  contrary 
to  established  practice  and  opposed  to  good  policy.  The 
editorial  columns  ought  to  have  character;  they  should 
express  the  moral  strength  and  the  continuity  of  pur- 
pose that  mark  the  individual  rather  than  the  group, 
for  in  the  last  resort  the  editor  is  a  trustee  for  his 
readers;  they  look  to  him  to  protect  them  from  decep- 
tion ;  they  expect  him  to  keep  a  firm  hand  on  the  rudder 
that  steers  his  craft  amid  the  shallows  of  pretence  and 
the  cross-currents  of  competitive  interests.  Character 
can  not  be  syndicated. 

I  have  dwelt  on  the  duties  of  technical  journalism  so 
as  to  strengthen  my  position  when  I  venture  to  assert 
the  corresponding  privileges  that  accrue  in  consequence 
of  a  faithful  performance  of  those  duties.  The  first 
privilege  is  to  have  the  support  of  the  profession  and 
the  class  to  which  the  technical  journal  is  addressed 
and  in  whose  interest  it  functions.  Technical  journal- 
ism is  a  phase  of  class  joui'nalism — the  journalism  that 
is  meant  to  hold  the  interest  of  a  group  of  people  pos- 
sessed of  similar  tastes  and  engaged  in  similar  activ- 
ities. Those  who  constitute  the  clientele  of  a  technical 
journal  have  many  interests  in  common,  but  not  all  of 
their  interests  are  technical  or  industrial;  on  the  con- 
trary, the  readers  are  citizens  to  whom  the  welfare  of 
the  nation  and  the  administration  of  its  affairs  are 
matters  of  immediate  concern.  The  technical  journal 
eschews  politics  in  a  narrow  sense,  for  it  is  non-par- 
tisan, but  it  must  not  ignore  the  great  issues  of  its  day 
and  generation.  Such  subjects  it  will  discuss  occa- 
sionally, perhaps  less  skilfully  than  the  best  of  the 
great  newspapers,  but  its  discussions  of  such  subjects 
will  be  more  acceptable  than  the  utterances  of  the 
daily  press  because  they  are  written  by  one  belonging 
to  the  class  to  which  they  are  addressed  and  by  one 
therefore  sharing  a  point  of  view  that  is  similar  be- 
cause it  has  behind  it  a  similar  background  of  educa- 
tion and  experience — in  short,  sympathy.  To  establish 
this  relation  it  is  customary,  and  desirable,  that  the 
editor  and  his  associates  shall  belong  to  the  class  to 
whom  the  publication  is  addressed,  or,  to  put  it  in  terms 
of  business,  the  people  whom  the  advertiser  seeks  to 
exploit.  For  example,  the  editors  of  the  only  successful 
mining  journals  have  been  recruited  from  the  ranks  of 
the  mining  engineering  profession,  not  from  the  offices 
of  the  daily  press.  This  tradition,  I  feel  confident,  will 
be  maintained,  because  it  is  in  harmony  with  the  basic 
idea  of  class  journalism,  namely,  the  printing  of  writ- 
ings prepared  in  sympathetic  understanding  of  the 
point  of  view  and  the  best  interests  of  a  given  class. 
No  journalist,  however  clever,  can  hold  the  attention 
of  the  class  that  is  concerned  with  a  particular  depart- 
ment of  social  and  industrial  activity  unless  he  under- 
stands the  technique  of  the  work  done  by  that  class 
and  appreciates  the  purpose  of  the  work — in  short,  a 
sympathetic  understanding  is  essential  to  the  mainte- 
nance of  a  mutually  stimulating  relationship. 

After  this  explanation  I  revert  confidently  to  my 
statement  that,  in  return  for  the  accomplishment  of 
this  and  other  duties,  the  technical  journal  is  entitled 
to  the  privilege  of  cordial  support  from  the  profession 
and  the  class  that  it  serves  sincerely.    In  life  generally 
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we  accept  a  service  with  the  intention  of  being  recip- 
rocal; we  recognize  the  force  of  obligation.  Therefore 
the  independent  technical  press,  which  strives  honestly 
to  perform  its  proper  functions  in  behalf  of  the  pro- 
fession of  mining  engineers,  metallurgists,  and  geolog- 
its.  and  in  behalf  of  those  engaged  in  the  operation  of 
mines  and  metallurgical  plants,  should  be  immune  from 
attack  by  means  of  publications  issued  by  professional 
organizations  of  its  clients,  more  particularly  such 
organizations  as  are  formed  primarily  for  social  and 
fraternal  purposes.  To  be  specific :  the  independent 
technical  press  in  Canada  and  the  United  States  is 
entitled,  so  long  as  it  performs  its  duties  efficiently 
and  honorably,  to  be  immune  from  commercial  com- 
petition on  the  part  of  publications  issued  by  the  Mining 
Institutes  in  the  two  countries.  I  speak  as  a  mining 
engineer  and  an  editor,  as  one  familiar  with  the  pur- 
poses and  the  performances  of  the  technical  journals 
and  of  the  technical  societies.  The  time  has  come  for 
a  frank  facing  of  facts,  for  a  just  appreciation  of  a 
condition  that  threatens  to  develop  acute  animosity 
between  two  agencies  both  of  which  have  done  good 
service  for  the  mining  industry  and  both  of  which 
depend  upon  the  support  of  the  same  class — the  clas- 
represented  so  well  by  the  audience  that  I  am  now 
addressing. 

I  shall  be  frank,  as  a  man  is  frank  with  his  friends. 
The  independent  technical  press  has  dwindled  in  number 
recently.  A  paper  more  than  60  years  old  has  gone 
out  of  business  partly  in  consequence  of  the  invasion 
of  its  field  by  the  subsidised  journalism  of  a  social 
organization;  to  be  specific,  the  'Mining  and  Scientific- 
Press',  founded  in  1860,  ceased  publication  in  1922  be- 
cause, among  other  reasons,  the  American  Institute  of 
.Mining  and  .Metallurgical  Engineers  has  chosen  to 
engage  in  the  publishing  of  a  periodical  magazine  meant 
to  cover  the  same  field.  Again,  the  'Canadian  Mining 
Journal'  has  been  reduced  to  a  mere  simulacrum  of 
itself  by  reason  of  the  commercial  competition  estab- 
lished successfully  by  the  monthly  magazine  issued  by 
the  Canadian  Institute.  These  are  facts,  not  dis- 
tempered suppositions.  Whither  are  we  drifting?  I 
think  I  know.  You — the  mining  profession — are  kill- 
ing independent  technical  journalism  for  the  sake — 
or  with  the  result — of  substituting  something  altogether 
different;  you  are  developing  a  subsidised  technical 
press  controlled  by  a  coterie.  It  does  not  sound  at- 
tractive, but  the  sound  of  it  is  a  faithful  expression 
real  character.  I  have  had  a  good  deal  of  ex- 
perience in  these  matters.  Permit  me  to  refer  to  my 
personal  experience  in  so  far  as  it  throws  light  on  the 
i  Twenty  yean  ago  when  I  was  editor  of  the 
'Engineering  and  Mining  Journal'  I  had  an  opportu- 
nity of  steering  the  ownership  of  that  journal  into  the 
handt  of  the  mining  profession.  For  a  time  the  control 
exercised  by  a  committee  of  mining  engineers. 
I  was  able  to  test  the  idea  of  running  a  technical  paper 
by  a  directorate  of  engineers.  It  looks  attractive,  but 
the  attractiveness  is  an  illusion,  for  a  simple  reason: 
it  is  human  to  use  power  in  one's  own  behalf;  it  is 
Ural  for  a  group  of  engineer.-  when  in  control  of 
a  paper  to  use  the  paper  for  their  own  purposes,  not 
larily    in    a    nefarious    or   illegal    manner,    but    for 

onal  advantage.  The  members  oi  a  d  rectorate  in 
control  of  a  technical  paper  will  wish  certain  subjects 
to  be  discussed  in  a  '.v  will  object    to 

the  adverse  criticism  of  operation  in  which  any  one 
of  them  is  engaged;  thoy  will  look  for  favorable 


ment  on  activities  in  which  they  are  participating — 
in  brief,  they  are  intensely  human.  It  is  essential  that 
those  in  control — editors,  directors,  publishers — shall  be 
detached  from  the  affairs  on  which  unbiased  comment 
and  criticism  are  to  be  made  in  a  technical  journal. 
That  essential  is  lacking  under  the  conditions  that 
obtain  when  a  group  of  engineers — however  honorable 
in  character — controls  a  mining  publication.  I  need 
not  tell  you  that  whether  you  have  twelve  or  twenty- 
four  directors  of  an  Institute,  the  actual  working  con- 
trol is  exercised  by  four  or  five  men,  the  men  that  are 
near  headquarters  and  are  able  regularly  to  attend  the 
meetings  of  the  directorate.  The  technical  journal  that 
is  independent,  and  that  therefore  can  perform  its 
duties  properly,  is  tied  to  nobody  engaged  in  mining: 
its  publishers  and  editors  take  no  part  in  mining  oper- 
ations; it  is  free  to  perform  its  function  fearlessly. 
The  issue  must  be  faced:  is  the  mining  profession  and 
the  mining  public  to  be  served  by  an  independent  press 
or  by  subsidised  organs?  As  one  familiar  with  the 
conditions,  and  speaking  with  complete  sincerity,  1  ven- 
ture to  say  that  if  the  mining  profession  and  the  mining 
public,  both  of  which  are  included  in  the  membership 
of  the  Institutes,  must  choose  between  the  two,  it  will 
be  wise  in  choosing  to  retain  an  independent  technical 
journalism — the  technical  journals  that  did  much  to 
promote  and  develop  the  organizations  that  are  now 
engaged  in  an  unfair  competition  against  them.  I  ap- 
peal to  your  sense  of  fair  play.  There  is  scope  for 
both;  there  is  room  for  the  useful  activities  of  both 
the  technical  journal  and  the  technical  society.  Nt 
sutor  supra  crepidam;  if  each  performs  the  work  for 
which  it  was  intended,  and  for  which  it  is  fitted,  it  will 
contribute  best  toward  the  development  of  the  industry 
and  the  welfare  of  those  engaged  in  that  industry. 
It  is  a  pleasure  to  me  to  submit  the  issue  to  you,  be- 
cause I  know  many  of  you  sufficiently  well  to  feel  con- 
Bdent  that  you  will  weigh  the  matter  in  a  spirit  of 
justice  and  for  the  best  interests  of  the  parties  to  the 
controversy.  You  will  agree  with  me  that  in  a  democ- 
racy, such  as  yours  and  ours,  the  first  aid  to  good 
government — to  a  peaceful  and  orderly  dispensation — 
is  the  creation  and  maintenance  of  an  intelligent  public 
opinion.  Without  such  support  the  government  of  a 
country  is  feeble  and  the  administration  of  its  laws 
ineffectual.  For  the  guidance  of  public  opinion  it  is 
necessary  to  have  an  independent  press,  both  lay  and 
technical,  in  a  position  to  speak  fearlessly  on  all  im- 
portant matters.  The  fact  that  journals  and  news- 
papers of  the  independent  type  have  decreased  in  num- 
ber during  recent  years  on  account  of  the  intensive 
commercialization  of  such  enterprises  is  all  the  more 
reason  why  you  as  engineers  and  operators  engaged  in 
mining  should  take  pains  not  to  kill  the  only  kind  of 
journalism  that  is  worthy  of  your  support.  Subsi- 
dised journalism  belongs  to  the  category  of  a  broker's 
circular.  As  a  musical  instrument  it  ranks  with  the 
mouth-organ. 

The  magazine  of  the  American  Institute  is  the  expres- 
sion chiefly  of  a  desire  to  maintain  a  medium  of  pub- 
licity on  the  part  of  a  small  group  in  New  York.  To 
s  degree  it  is  the  consequence  of  an  effort  to 
enlarge  the  bureaucratic  activities  of  the  Institute- 
headquarters  in  the  hope  of  commercial  gain.  Thus  the 
magazine  is  partly  the  mouthpiece  of  a  clique,  partly 
the  outcome  of  that  desire  for  bigness  which  is  the  curse 
of  our  day.  I  hope  the  Canadian  Institute  will  not  fol- 
low a  bad  example.     I  beg  to  remind  you  that  the  mining 
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engineering  societies  were  founded,  developed,  and 
sustained  by  the  technical  press,  which  is  now  the 
victim  of  their  unfair  tactics.  The  American  Institute 
of  Mining  Engineers  was  the  child  of  the  editors  of 
the  Engineering  and  Mining  Journal,  and  an  editor 
of  that  paper — Rossiter  W.  Raymond — became  its 
presiding  genius.  The  two  organizations  worked  to- 
gether loyally  at  a  time  when  the  Institute  most  needed 
that  loyal  support.  Now,  in  the  mistaken  notion  that 
its  finances  can  be  strengthened  by  an  incursion  into 
the  field  of  commercial  journalism,  the  Institute  has 
committed  itself  to  the  publication  of  a  magazine  that 
half  of  its  members  consign  to  the  waste-paper  basket 
as  soon  as  it  arrives.  A  metallurgist  of  high  rank 
volunteers  the  statement:  "As  a  magazine  it  is  not 
worth  anything".  However,  that  is  a  matter  of  opinion. 
Mine  is  not  in  conflict  with  his.  Besides  its  magazine, 
the  Institute  publishes  excessively  voluminous  Trans- 
actions, badly  edited  and  needlessly  bulky;  it  fails  to 
realize  that  most  of  its  financial  troubles  arise  from 
mere  bigness,  from  recruiting  a  nondescript  member- 
ship and  from  printing  a  redundance  of  half-baked 
stuff,  including  a  brochure  for  a  small  coterie  at  head- 
quarters, instead  of  attending  to  its  major  functions, 
which  are  to  promote  the  solidarity  of  the  profession 
and  to  stimulate  a  discussion  of  technical  matters  at 
the  meetings  of  its  members.  The  fact  is  overlooked 
by  many  that  the  informal  conversations  that  take  place 
when  men  foregather  are  worth  much  more  than  the 
matter  that  gets  into  print.  The  printed  discussions 
are  vitiated  by  matter  a  large  part  of  which  is  suspect 
because  it  comes  from  prejudiced  sources,  notably  the 
agents  of  manufacturers.  Why  they  should  be  members 
of  the  Institute,  I  fail  to  see.  They  are  not  mining 
engineers,  metallurgists,  or  geologists ;  they  may  have 
been ;  they  are  functioning  now  as  sales  agents.  I  re- 
turn to  my  point:  that  the  most  valuable  function  of 
an  Institute  is  to  promote  professional  solidarity,  to 
facilitate  acquaintance,  to  give  opportunities  for  the 
personal  exchange  of  ideas  and  experience,  and  to 
stimulate  the  observance  of  a  high  code  of  professional 
conduct.  How  can  this  last  be  done  when  the  American 
Institute  itself  is  careless  of  its  honor?  Its  advertising 
agents  go  about  asserting  that  it  has  over  10,000  sub- 
scribers for  its  magazine,  when  it  has  no  subscribers. 
The  members  do  not  subscribe  for  the  magazine;  it 
is  wished  on  them.  A  subscription  price,  of,  let  us 
say,  $3  per  annum,  would  demonstrate  the  difference 
between  a  'subscriber'  and  a  'member'  in  an  unmistak- 
able manner.  The  mere  allocation  of  a  part  of  a  mem- 
ber's dues  as  a  contribution  to  the  cost  of  the  magazine 
may  circumvent  the  regulations  of  the  Post-Office  de- 
partment, but  it  does  not  constitute  a  paid  subscription 
on  the  part  of  a  member.  Indeed  the  placing  of  a 
subscription  price  on  the  magazine  would  be  a  proper 
procedure;  it  would  relieve  those  who  do  not  want 
the  magazine,  and  it  would  place  that  periodical  pub- 
lication on  a  more  nearly  fair  basis  of  competition 
with  the  technical  press — but  only  a  "more  nearly  fair 
basis,"  because  another  dishonorable  method  of  solici- 
tation would  survive.  I  allude  to  the  fact  that  the  adver- 
tising agents  of  the  Institute  when  soliciting  business 
from  a  manufacturer  use  the  names  of  directors  that 
are  at  the  head  of  the  big  mining  and  smelting  com- 
panies, suggesting  that  these  prominent  members  of 
the  Institute  will  be  pleased  to  see  the  manufacturer's 
advertisement  in  the  Institute  magazine.  This  is  a 
natural  consequence  of  the  kind  of  business  that  the 


Institute  is  doing;  it  is  not  anything  for  which  any 
individual  director  can  be  held  responsible,  it  is  the 
inevitable  result  of  a  vicious  system.  A  professional 
society  has  gone  into  business  in  competition  with  its 
own  members.  Why  should  not  the  Institute  start  an 
ore-testing  laboratory  or  an  assay-office?  These  are 
as  much  within  its  proper  scope  as  is  commercial 
journalism.  Your  sympathies  would  go  out  to  the  ore- 
testing  metallurgist  and  to  the  assayer;  mine  go  to  the 
publisher  of  the  technical  journal  and  to  his  editorial 
staff.  It  makes  all  the  difference  whose  ox  is  gored. 
As  Kipling  said: 

"The  toad  beneath  the  harrow  knows 
Each  quivering  tooth-point  where  it  goes; 
The  butterfly  beside  the  road 
Preaches  contentment  to  that  toad." 

Several  of  these  butterflies,  residing  in  New  York, 
have  preached  contentment  to  me,  but  in  vain;  I  see  a 
glaring  injustice  and  a  wrong  practice,  and  I  assail  it 
con  molto  gusto.  It  is  my  confident  belief  that  there 
are  many  who  will  say,  as  a  friend  of  mine  said 
recently  to  the  president  of  the  American  Institute: 
"Anything  that  hurts  my  technical  paper,  hurts  me". 
The  Institute  has  no  greater  claim  to  the  loyalty  of 
the  profession  than  the  'Engineering  and  Mining 
Journal-Press'.  Membership  in  the  Institute  means 
no  more  than  subscriptionship  in  the  'Journal-Press'. 
The  idea  that  membership  in  the  Institute  connotes 
professional  standing  provokes  a  smile  among  the  well 
informed;  which  of  you  would  consider  proof  of  mem- 
bership as  a  reason  for  employing  a  man  to  run  your 
mine  or  to  value  a  mine  that  you  were  thinking  of 
buying?  You  would  base  your  appraisal  of  the  man's 
fitness  on  evidence  of  his  character  and  experience; 
when  selecting  an  engineer  for  your  own  technical 
operations  you  would  accept  the  suffix  of  A.I.M.  &  M.E. 
as  of  no  more  practical  significance  than  the  iridescent 
tail  of  F.R.G.S.  or  R.S.V.P.  or  even  P.D.Q.  The  letters 
A.I.M.  &  M.E.  you  would  accept  merely  as  evidence  of 
an  interest  in  mining  affairs,  and  in  so  far  as  it  in- 
dicated such  interest  you  would  rate  it  as  equivalent 
to  a  statement  that  the  applicant  for  the  appointment 
or  job  was  a  constant  reader  of  the  'Journal-Press' 
or  the  'Canadian  Mining  Journal*. 

It  is  my  aim  to  remedy  what  seems  to  me  a 
scandalous  state  of  affairs.  To  that  end  I  made  the 
suggestion  of  putting  a  subscription  price  on  the  Insti- 
tute magazine.  Permit  me  to  make  another  suggestion 
— applicable  also  as  between  your  Institute  and  the 
'Canadian  Mining  Journal':  As  there  is  now  only  one 
technical  mining  paper  in  the  United  States,  why  should 
it  not  set  aside  two  or  four  pages  gratuitously  in  each 
issue  for  the  use  of  the  secretary  of  the  Institute,  for 
recording  notices  of  forthcoming  meetings,  the  names 
of  candidates  to  membership,  and  other  items  of  news 
such  as  need  to  be  given  periodically  to  the  members 
of  the  Institute?  This  suggestion  I  make  without  any 
authority,  simply  on  my  own  initiative.  It  appears  to 
me  to  be  one  way  out  of  an  intolerable  position,  and  a 
step  advantageous  to  both  parties.  A  similar  arrange- 
ment could  be  made  with  other  mining  papers,  if  their 
publishers  desired  to  do  so.  The  publication  of  Institute 
news  and  notices  in  any  technical  journal  would  have 
to  be  gratuitous,  because  such  matters  would  appear 
in  the  reading  pages.  No  reading  space  is  purchasable, 
no  advertising  space  is  gratuitous,  according  to  the 
code  of  clean  journalism. 
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I  shall  conclude  in  a  less  controversial  temper.  The 
duty  and  the  privilege  of  journalism  is  criticism,  con- 
structive for  what  is  good  and  destructive  of  what  is 
bad.  Literature  is  a  criticism  of  life;  class  journalism 
is  a  criticism  of  the  life  of  a  particular  class,  meaning 
thereby  not  a  stratum  of  society  but  a  group  of  people 
engaged  in  similar  pursuits.  The  idea  of  restricting 
technical  journalism  to  technology  is  out  of  date;  it  has 
been  rejected,  among  other  reasons,  because  it  provides 
no  basis  for  an  honorable  subsistence — a  purely  tech- 
nological publication  would  not  pay  its  way  and  there- 
fore could  not  be  independent.  Dependence  is  the  bug- 
bear of  honest  journalism.  Moreover,  man  does  not  live 
on  bread  alone,  least  of  all  can  he  sustain  his  mental 
life  on  the  dry  gravel  of  technical  data;  he  asks  for 
something  more  palatable,  something  more  nutritious. 
He  expects  from  his  class  journal  not  only  information 
but  stimulus,  not  only  statistics  but  philosophy — the 
philosophy  of  the  life  that  he  shares  with  others  of  his 
class,  and  with  the  editor.  The  mining  engineer  not- 
ably has  awakened  in  recent  years  to  the  larger  life  of 
the  community;  the  Great  War  drew  him  into  the 
service  of  the  nation,  and  with  him  went  many  of  his 
comrades,  the  mining  men.  At  the  present  time  there 
is  a  call  for  engineers  to  participate  in  civic  affairs ; 
the  engineer  has  learned  that  he  is  a  citizen  as  well 
as  a  technician,  and  that  it  is  his  prerogative  to  take 
part  in  the  business  of  government,  local  or  national 
as  may  be.  During  the  War  everybody — everybody 
with  brains — learned  to  think  on  subjects  beyond  his 
former  mental  horizon,  because  the  focal  length  of  his 
vision  was  extended  by  the  impulse  of  great  and 
stirring  events. 

The  War  was  a  brutal  teacher,  but  it  drove  us  from 
our  harbor  moorings  into  the  open  sea  of  tempestuous 
action  and  taught  us  forcibly  the  elements  of  political 
geography,    international   commerce,   and   human    rela- 
tionships in  their  worldwide  aspect;  in  consequence,  the 
technical  press  as  spokesman  for  its  class  felt  called 
upon  to  discuss  non-technical  matters,  recognizing  that 
the  problems  of  a  great  crisis  in  civilization  were  more 
pressing,  for  example,  than  the  petty  details  of  mining 
and  metallurgy.    This  broadening  of  the  scope  of  tech- 
nical journalism,  in  response  to  the  stimulus  of  a  heroic 
period,  was,  unconsciously  perhaps,  in  accord  with  its 
underlying  commercial  purpose  of  making  itself  inter- 
esting to  a  class.    During  the  critical  years  of  the  War 
the  journalism  of  the  trade  and  of  the  profession  came 
to  a  realization   of   its  essential  purpose  and  its  true 
tiny:  to  minister  to  the  thought  of  a  class — and  in 
that  realization  it  awoke  to  a  larger  aim  and  a  finer 
achievement.    The  readers  to  whom  the  technical  press 
makes  its  periodical  appeal  are  not  mere  specialists  in 
technique  and  industry,  they  are  men  responsive  to  the 
tides   of  human   thought  and   citizens   responsible   for 
playing  their  part  in  the  affairs  of  a  commonwealth. 
On  every  side  we  see  a  demand  for  information  on  the 
complex  questions  underlying  that   ail   "f  living  which 
we  call  civilization;  the  frontiers  of  human  thought  have 
been  shifted;  no  intelligent    man   is  contenl   today  to 
think  of  himself  as  a  ■hipwrecked  mariner  or  of  his 
communiU   as  an  island  in  terrestrial     pace.     Even  the 
lonel      pi    spector    in    the    hill<    feels    a    larger    kinship 
ise  he  reads  his  mining  paper,  ami  through  it  he 
the  pulse  ^f  tli''  world  and  the  vibr.ii  ions  of  human 
eadeaTOT  far  beyond  his  physical  horizon.    The  develop- 
ment  of  democracy,   or,   more   truly,   the  growth   of 
democratic  feeling  between  men,   tends   to  remove  the 


artificial  stratifications  of  society;  it  stimulates  the 
solidarity  that  is  founded  on  similarities  of  work  and 
aim.  The  democratic  idea  may  promote  international 
rather  than  national  sympathies,  but  I  am  one  of  those 
who  believe  that  true  internationalism  must  start  from 
sincere  nationalism  and  that  much  of  the  international- 
ism of  today  is  anti-social  in  its  effect,  if  not  its  pur- 
pose, and  that  it  still  remains  true  that  the  best  cosmop- 
olite is  the  man  who  loves  his  own  country  best.  This 
love  of  country,  if  accompanied  by  respect  for  other 
countries,  and  if  joined  to  such  solidarity  of  a  trade 
or  a  profession  as  induces  sympthy  with  those  engaged 
in  like  trades  or  professions  in  other  countries,  will  go 
far  in  improving  human  relationships  and  in  holding 
civilization  from  the  suicidal  madness  of  another 
great  war. 

The  community  of  ideas  and  feelings  that  is  con- 
noted by  class  journalism  is  not  of  a  narrow  kind;  it 
does  not  shrivel  the  broader  generosities;  on  the  con- 
trary, it  disregards  the  narrow  barriers  of  caste  and 
the  invisible  boundaries  of  international  frontiers.  We 
mining  men  are  anything  but  parochial;  we  take  the 
whole  earth  for  our  field  of  activity — and  not  only  its 
sunlit  surface  but  the  dark  places  underneath — we  deal 
with  all  sorts  and  conditions  of  men,  we  are  a  people 
of  catholic  tastes  and  manifold  aptitudes.  Nothing 
human  is  alien  to  us.  Therefore  we  expect  our  tech- 
nical journalism  to  grow  continually  to  a  larger  con- 
ception of  its  duties  and  a  wider  realization  of  its  func- 
tions, and,  in  return,  its  supporters,  you  and  others  of 
your  fraternity,  will  be  willing,  I  believe,  to  accord  to 
it  the  privileges  to  which  it  is  entitled,  the  chief  of 
which,  Gentlemen,  is  fair  play. 


Winter  Work  in  Portland  Canal  District 
of  British  Columbia 

It  is  expected  that  work  will  proceed  on  twelve  or 
thirteen  properties  in  the  Portland  Canal  district  of 
British  Columbia  this  winter.  Nine  of  these  are  on  the 
Salmon  River,  four  of  which,  the  B.  C.  Silver,  Indian, 
Big  Missouri,  and  the  Premier,  are  on  the  British 
Columbia  side,  and  the  other  five  of  which — the  Fish 
Creek  property,  operated  by  the  American  Mining  & 
Milling  Co.;  the  Titan,  the  Riverside,  the  Daly  Alaska, 
and  the  Alaska  Premier — are  on  the  Alaskan  side  of  the 
boundary.  There  are  six  active  properties  on  the  Bear 
River:  the  Prince  John,  the  Dunwell,  the  Sunshine,  the 
Mimico,  the  Mobile,  and  the  Silver  Bell.  The  Idaho, 
on  the  Marmot  River,  also  is  being  worked.  Two  of 
those  mentioned,  and,  in  addition,  the  Outsider,  the 
latter  being  situated  on  the  canal,  have  been  taken  over 
by  the  Granby  Consolidated  Mining,  Smelting  &  Power 
Co.  The  same  company  has  acquired  the  George  group, 
on  the  Bear  River,  which  it  is  planned  to  develop 
extensively. 

On  most  of  the  properties  mentioned,  with  the  excep- 
tion of  the  Premier,  where  about  225  men  are  employed, 
the  crew  numbers  about  ten  men  on  the  average.  The 
American  Mining  &  Milling  Co.,  on  Fish  Creek,  has  a 
larger  force  engaged,  and  is  looking  forward  to  making 
regular  shipments  of  high-grade  ore  over  the  snow.  The 
activity  of  the  Granby  company  in  the  Hear  River 
hi  has  given  rise  to  speculation  as  to  the  possibility 
polling  up  the  Portland  Canal  Ky.  If  a  sufficient 
tonnage  of  ore  were  assured  to  warrant  the  operation 
of  the  railroad,  rapid  development  of  many  promising 
prospects  would  result. 
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Oxidation  of  Ferrous  Salts  by  Atomized 

Air  in  Acid  Solution  Thought 

Practicable 
The  Editor: 

Sir — I  was  interested  in  Percy  R.  Middleton's  article 
in  your  issue  of  Sept.  9,  1922,  as  also  in  the  comments 
by  Messrs.  Roberts,  Tilley,  and  Ralston,  in  your  issue 
of  Oct.  21. 

Roberts,  Tilley,  and  Ralston  seem  to  question  Middle- 
ton's  ability  to  oxidize  ferrous  salts  to  ferric  salts  in 
an  acid  or  neutral  solution,  by  injecting  the  air  through 
a  porous  membrane.  With  finely  subdivided  or  atomized 
air,  in  a  hot  solution,  and  working  under  pressure,  I 
should  think  there  would  be  an  excellent  chance  of 
accomplishing  such  an  oxidation.     Copper  sulphate,  for 


Method  of  applying  gases  to  liquids 

example,  is  practically  unaffected  by  either  sulphur 
dioxide  or  carbon  monoxide  under  ordinary  conditions, 
but  under  heat  and  pressure  the  reducing  action  be- 
comes so  intense  that  the  copper  in  both  cases  is  pre- 
cipitated as  the  elemental  metal.  An  oxidizing  action 
should  be  much  the  same. 

For  some  years  I  have  used  an  apparatus  for  apply- 
ing gases  to  liquids:  for  oxidation,  for  reduction,  and 
for  flotation,  as  shown  in  the  accompanying  sketch. 
A  hollow  centrifugal  with  an  opening  at  its  lower  ex- 
tremity and  with  outwardly  arranged  discharge  pass- 
ages is  journaled  in  a  tank  containing  the  liquid.  Air 
or  gas  may  be  introduced  into  the  centrifugal  in  regu- 
lable amounts  through  a  stationary  pipe  having  its 
outlet  in  the  interior  of  the  centrifugal.  When  the 
apparatus  is  in  operation,  by  regulating  the  amount  of 
air  any  desired  mixture  of  air  and  liquid  may  be  ejected 
in  a  finely  divided  or  atomized  condition  into  the  sur- 
rounding liquid  in  the  tank.  The  impingement  of  the 
gas  on  the  liquid  is,  of  course,  much  the  same  as  hav- 


ing the  gas  and  liquid  under  pressure,  at  least  momen- 
tarily. This,  then,  should  give  considerably  better  re- 
sults than  the  ordinary  way  of  applying  the  gas. 

Careful  comparative  tests  between  this  way  of  apply- 
ing the  air,  and  as  applied  in  a  Pachuca  tank,  in  the 
oxidation  of  ferrous  salts,  show  that  the  reaction  is 
about  four  times  as  rapid. 

This  would  also  be  indicated  by  the  Cananea  tests 
referred  to,  for,  quoting  W.  L.  Austin's  account  of 
those  tests:  "In  order  to  enhance  the  efficiency  of  the 
oxidizer,  perforated  disks  were  submerged  in  the  solu- 
tion, and  heated  air  from  the  compressor  was  forced  in 
at  the  bottom.  The  improved  oxidizer  gave  much  better 
results." 

The  degree  of  atomization  of  the  air  obtainable  either 
by  the  apparatus  above  referred  to,  or  with  a  porous 
membrane,  is  incomparably  greater  than  that  obtainable 
with  stationary  perforated  plates. 

If,  therefore,  the  rate  of  oxidation  could  be  increased 
at  least  four  times  that  shown  by  the  Cananea  tests,  it 
would  seem  quite  possible  to  bring  it  within  the  range 
of  practical  application.         William  E.  Greenawalt. 

Denver,  Colo. 


Prospectors 
The  Editor: 

Sir — Father  Time,  with  relentless  justice,  has  a  way 
of  upsetting  most  of  the  careless  affirmations  and  hasty 
generalizations  which  have  misled  many  people  as  to 
many  things;  yet  it  is  not  always  wise  to  remain  silent 
and  to  leave  the  whole  job  to  Father  Time. 

Of  late,  quite  a  number  of  quasi-mining  men  have 
undertaken  to  convince  the  public  that  the  day  of 
the  prospector  is  gone,  and  that  he  is  no  longer  useful 
or  necessary;  and  that  the  so-called  grass-root  mines 
have  all  been  discovered  throughout  North  America. 
One  of  those  active  individuals,  referred  to  by  Mr. 
Hoffman  in  his  recent  letter  in  the  Journal-Press,  has 
endeavored  to  impress  a  Congressional  committee  with 
the  idea  that  our  territory  has  been  scraped  for  possible 
mines  with  a  fine  comb,  as  it  were,  and  that  no  further 
important  mines  need  be  sought  therein.  This  latter 
constitutes  a  rather  unfortunate  occurrence,  being  in 
itself  utterly  without  basis  in  fact,  and  tends  to 
further  entangle  an  innocent  and  confiding  Congress  in 
a  labyrinth  of  misconception  which  is  already  of  some- 
what notable  magnitude. 

The  "fine-combing"  of  the  mineral  regions  of  the 
United  States,  by  field  engineers  of  the  big  mining 
corporations,  has  been  purely  perfunctory  except  as 
regards  particular  objectives,  since  nothing  short  of 
an  army  of  experts  and  a  century  of  time  could 
accomplish  the  operation  suggested.  These  particular 
objectives  are  limited  to  all  the  great  mines  and  pros- 
pectively great  mines,  together  with  more  or  less  limited 
areas  whose  geological  conditions  indicate  the  possi- 
bility of  other  great  mines.  Field  engineers  usually 
have  their  time  fully  occupied  in  thoroughly  examining 
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the  one  or  two  mines  of  a  district  which  have  drawn 
them  thither,  and  rarely  give  more  than  a  cursory 
glance  at  other  local  ore  deposits;  yet  the  fact  that 
they  have  spent  some  time  in  the  heart  of  any  certain 
district  establishes  a  more  or  less  unwarranted  impres- 
sion that  they  have  seen  it  all. 

To  the  end  that  the  negative  operations  of  the  big 
companies  in  any  certain  district  may  not  be  considered 
as  terminating  its  possibilities  of  success,  it  may  be 
called  to  mind  that  the  big  companies  make  mistakes 
as  do  the  small  ones;  further:  if  they  happen  to  "turn 
down"  any  particular  mining  property,  it  by  no  means 
deprives  the  property  of  value,  since  it  is  likely  that 
the  interest  of  the  big  company  in  that  particular  prop- 
erty is  dependent  upon  the  existence  of  certain  par- 
ticular conditions,  which  will  fit  into  the  company's 
immediate  requirements;  and  it  is  nothing  short  of 
axiomatic  that  no  company,  however  big,  could  possibly 
buy  all  of  the  properties  which  are  offered  to  it  and 
which  it  examines. 

Admitting  the  fact  that  each  new  mining  discovery 
diminishes  the  possible  number  of  mines  yet  to  be 
found,  one  finds  in  this  nothing  less  than  a  most  im- 
pressive reason  for  an  increased  number  of  prospectors. 
In  the  valuable  ai'ticle  above  referred  to  ("Room  for 
Prospectors  in  Ontario,"  by  R.  D.  Hoffman,  Gowganda, 
Ont.,  Engineering  and  Mining  Journal-Press,  Oct.  14, 
1922,  p.  665),  Mr.  Hoffman  very  definitely  and  truly 
states  a  distinct  fact  when  he  says,  "There  is  but  one 
way  to  locate  new  mines,  and  that  only  by  hard  work 
in  the  field";  and  to  this  we  might  add  the  immediate 
corollary,  "and  the  prospector  is  the  only  one  capable 
of  doing  that  hard  work  in  the  field."  It  is  true  that, 
in  general,  his  knowledge  of  geology  and  mineralogy 
may  be  small,  and  it  may  take  him  a  year  to  establish 
conditions  which  would  be  immediately  patent  to  an 
expert;  but  he  has  patience,  optimism,  and  time  at 
his  disposal. 

Neither  court  geologists  or  geologists  of  the  garden 
variety,  nor  mining  engineers  (self-designated  or 
actual),  nor  mining  "experts"  of  any  kind,  nor  mine 
superintendents  or  foremen,  are  either  fitted  or  apt 
to  undertake  the  ill-paid,  ill-fed  lifetime  of  relentless 
toil  which  sums  the  existence  of  many  prospectors;  and 
the  fine  persistence  alone  of  these  prospectors,  which 
is  not  staggered  by  hardships  which  would  quickly  tire 
the  expert,  has  located  all  of  the  great  mines  and  most 
of  the  small  ones.  Quite  as  true  is  it,  also,  that  the 
personal  experience  of  no  single  one  of  our  geologists, 
mining  engineers,  or  mining  agents  (expert  though  he 
may  be  in  one  or  two  technical  lines)  fits  him  to  pass 
judgment  upon  the  vast  territory  which  he  has  never 
actually  examined,  except,  perhaps,  from  a  car  window 
or  by  hearsay.  Let  it  be  noted,  furthermore,  that,  if 
not  every  day,  at  least  every  year,  valuable  mines  are 
now  discovered  along  old  trails  over  which  thousands 
of  travelers  have  blindly  passed  for  many  years.  How 
exceedingly  probable  is  it,  then,  that  the  countless  more 
remote  and  Inaccessible  areas  will  be  one  day  found 

h   in  minerals,  as  a  result   of  careful  examination  1 

Mr.   Hoffman  suggests  the   increasing  mineralogical 

knowledge  of  the  prospector,  ami  also  his  knowledge  of 

ilogical  conditions   favorable  to  ore 

deposits;  and  he  is  not  only  right  for  Ontario  but  for 

tor    in    the    United    States.      He    is    also 

supremely    right    in    his   concept    of   the    vast    mineral 

of  unexplored  f'anada. 


One  may  inadvertently  grin  at,  while  he  sympathizes 
with,  the  ordinary,  typical  prospector,  in  consideration 
of  his  meager  general  equipment,  his  patient  negotia- 
tion of  limited  life-comforts,  and  existence  in  more  or 
less  pathless  and  waterless  wilds,  all  nobly  set  off  by 
his  almost  invariable  optimism;  and  one  may  even  feel 
disposed  to  encourage  him  in  some  of  his  favored  enter- 
prises, though  to  the  town  dweller  they  may  seem  hope- 
less. Yet  today  one  need  not  be  surprised  if  any  one 
of  these  old  boys  should  evidence  a  knowledge  of  the 
appearance  and  habit  of  valuable  minerals  which,  a 
few  years   ago,   were   practically    unknown. 

It  may  be  that  there  are  fewer  prospectors  in  the 
field  now  than  formerly.  If  so,  it  is  by  no  means  due 
to  the  fact  that  his  function  in  the  mining  world  has 
become  less,  but  it  is  much  more  likely  to  be  due  to 
the  fact  that  recent  years  have  seen  the  seeming  death 
of  mining  affairs  in  general ;  where  failing  or  extinct 
metal  prices,  exorbitant  freight  and  smelter  rates 
have  so  deeply  impoverished  the  mining  fraternity,  as 
well  as  many  lines  of  business  more  or  less  directly 
connected  with  and  dependent  upon  mining,  that  even 
the  small  stipend  necessary  to  "grub  stake"  the  pros- 
pector cannot  easily  be  found. 

Unless  we  are  inclined  to  believe  in  the  hopeless 
twaddle  of  the  exhaustion  of  our  mineral  riches,  and 
are  also  inclined  to  discredit  Ruskin's  valuation  of  "the 
recognition  of  human  worth,"  the  most  elementary  good 
sense  would  prompt  us  to  encourage  the  prospector. 

Chloride,  Ariz.  F.  C.  Smith. 
«•> 

Fire  Prevention  in  the  Sunday  Lake  Mine 
The  Editor: 

Sir — In  reference  to  correspondence  which  has  been 
appearing  regarding  the  Argonaut  mine  disaster,  a  de- 
vice which  was  in  use  at  the  Sunday  Lake  and  Mikado 
mines,  on  the  Gogebic  Range,  for  a  number  of  years, 
is  easily  applied  in  any  shaft  containing  a  water  dis- 
charge column  from  the  underground  pumps. 

A  brief  description  of  the  installation  at  the  Sunday 
Lake  mine  may  be  of  interest.  The  Sunday  Lake  shaft 
is  inclined,  the  upper  300  ft.  being  at  an  angle  of  ap- 
proximately 60  deg.,  and  the  lower  1,200  ft.  being  at 
an  angle  of  about  71  deg.  The  shaft  was  formerly 
timbered  throughout  and  in  its  upper  sections  was  quite 
dry.  A  simple  system  of  fire  protection  was  installed, 
consisting  of  a  series  of  Jenkins  stop  cocks  connected 
to  nozzles  pointing  toward  the  hanging  wall  at  intervals 
of  approximately  50  ft.  These  valves  were  connected  to 
the  water  column  by  a  light  wire  rope,  which  passed 
over  idler  pulleys  to  two  levers  which  were  installed  at 
the  shaft  collar.  There  were  two  ropes,  one  to  each 
of  the  levers,  the  upper  section  of  the  shaft  being  on 
one  rope  and  the  lower  being  on  the  other.  The  ropes 
were  provided  with  counterweights  at  their  bottom 
ends,  so  arranged  that  the  valves,  when  opened,  would 
be  self-closing  upon  the  release  of  the  levers.  In  case 
of  tire  all  that  it  was  necessary  to  do  was  to  pull  one  or 
both  levers  at  the  top  of  the  shaft,  and  at  once  the  entire 
shaft  or  the  section  desired  would  be  flooded  from  top 
to  bottom  with  a  high-pressure  flood  of  water.  The 
nozzles  were  directed  into  the  hanging  of  the  shaft,  and 
the  interval  between  the  nozzles  was  so  spaced  that  the 
entire  shaft  would  be  wet  down. 

Instructions  were  given  that  in  ease  of  tire  the  pumps, 
which  were  steam  driven,  should  be  left  running.  As 
long  as  the  water  column  was  kept  filled,  the  shaft 
would  be  flooded.     The  mine  averaged  about  300  gal. 
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per  minute,  the  sumps  were  of  generous  size,  and  the 
pumps  had  a  capacity  of  approximately  1,000  gal.  per 
minute.  The  result  was  that  a  heavy  flow  of  water  could 
be  maintained  in  the  shaft  for  a  period  of  time  sufficient 
to  drown  out  almost  any  blaze  imaginable.  I  happened 
to  be  in  the  shaft  at  one  time  when  this  device  was 
tested  and  can  personally  testify  that  it  was  the  wettest 
five  minues  of  a  lifetime. 

For  mines  which  pump  a  sufficient  amount  of  water 
through  a  discharge  column  in  a  shaft,  this  system  is 
inexpensive  and  easily  installed. 

If  a  mine  does  not  make  a  large  flow  of  water,  and 
the  pumps  are  of  small  capacity,  the  system  could  easily 
be  supplemented  by  a  storage  tank  in  the  discharge  end 
of  the  water  column,  which  would  provide  a  reserve  to 
operate  the  system.  For  shafts  carrying  steam  lines, 
which  are  likely  to  run  to  very  high  temperatures,  it 
would  seem  that  there  would  be  difficulty  in  applying 
the  fusible  plug  type  of  automatic  sprinkler.  If  the 
device  described  had  been  available  in  the  Argonaut, 
the  shift  boss  could  have  pulled  a  lever  when  he  made 
his  trip  to  the  top  of  the  shaft,  and  the  probabilities 
would  seem  good  that  the  fire  would  have  been  ex- 
tinguished, or  so  deadened  that  the  men  could  have 
been  hoisted  safely.  I  have  not  seen  any  statement  as 
to  whether  there  was  a  discharge  column  in  the  Argo- 
naut shaft,  without  which,  of  course,  the  system  would 
not  be  possible. 

This  device  was  worked  out  and  installed  under  the 
direction  of  W.  J.  Davies,  superintendent,  and  was 
regularly  operated  for  sprinkling  purposes  at  both  the 
Sunday  Lake  and  Mikado  mines.  No  fires  occurred  to 
test  its  efficiency,  but  to  one  who  has  seen  it  in  operation 
it  seems  impossible  that  any  fire  could  long  withstand 
the  force  and  volume  of  water  flow  obtainable  in  this 
way.  Stephen  Royce. 

Crystal  Falls,  Mich. 


Wet  and  Dry  Grinding  in  Conical  Mills 

The  Editor: 

Sir- — W.  H.  Landers,  in  his  discussion  under  the  sub- 
ject of  "Recent  Developments  in  Feldspar  Dressing"  in 
your  Oct.  21  issue,  says  that  there  is  a  vast  difference 
between  wet  grinding  and  dry  grinding  in  the  capacity 
per  horsepower.  Under  the  operating  conditions  which 
he  had  at  the  plant  of  the  Clinchfield  Products  Corpora- 
tion, his  statement  is  in  line  with  our  observations. 

The  point  I  would  like  to  bring  out  here  is  that 
ordinarily  with  conical  mills  of  the  new  design — 
namely,  where  means  are  provided  to  allow  free  en- 
trance and  discharge  of  the  material — no  such  variation 
exists.  As  a  matter  of  fact,  I  have  found  the  capacities 
for  wet  grinding  in  any  mill  to  be  only  15  to  25  per  cent 
greater  than  dry.  As  for  repairs  or  maintenance,  I 
have  found  that  in  dry  grinding  the  pebble  and  lining 
consumption  is  much  less  than  when  grinding  wet. 

Taking  an  average  of  grinding  wet  and  dry  in  the 
conical  pebble  mill,  I  have  found  that  the  life  of  the 
silex  lining  in  a  conical  mill  when  grinding  wet  averages 
from  six  months  to  a  year,  and  when  grinding  dry 
between  two  and  five  years.  Many  linings  have  been 
in  constant  operation  for  as  long  as  eight  years.  As  for 
the  pebble  consumption,  when  grinding  wet  this  aver- 
ages about  3  to  5  lb.  per  ton,  and  when  grinding 
dry  1  to  2  lb.  per  ton,  when  grinding  with  Danish  flint 
pebbles. 

I  agree  with  Mr.  Landers  that  the  dust  loss  is  high, 
and  particularly  in  a  feldspar  mill  it  is  advantageous 


to  keep  the  dust  as  low  as  possible,  as  it  is  injurious 
to  the  workmen.  The  only  dust  that  occurs  in  wet 
grinding  is  in  the  coarse-crushing  department. 

As  far  as  the  character  of  the  product  is  concerned, 
it  is  difficult  for  me  to  make  any  statement,  for  I  have 
mills  grinding  both  wet  and  dry  on  the  same  material, 
and  a's  far  as  I  can  see  there  has  been  no  appreciable 
difference  in  the  product  as  long  as  the  other  conditions 
are  constant.  But  the  moment  any  other  condition  is 
changed,  both  the  physical  characteristics  and  screen 
analyses  of  the  product  change. 

Undoubtedly,  wet  grinding  of  feldspar  will  become 
more  and  more  popular,  especially  where  companies  can 
make  the  large  initial  outlay  required  for  wet  grinding, 
for  the  net  operating  cost  over  extended  periods  may 
be  less.  H.  Hardinge. 

New  York. 


Honesty  and  Oil  Shale 
The  Editor: 

Sir — I  have  just  finished  reading  Mr.  Hoskin's  able 
paper  on  "What's  Wrong  With  the  American  Oil-Shale 
Industry?"  and  I  want  to  congratulate  you  both  on  its 
publication.  It  is  a  concise,  logical,  straightforward 
discussion  of  what  is  wrong,  and  I  think  that  anyone 
who  really  has  the  future  of  the  oil-shale  industry  in 
this  country  at  heart,  and  who  has  a  reasonable  knowl- 
edge of  the  facts,  will  indorse  most  heartily  what  Mr. 
Hoskin  has  to  say. 

There  cannot  be  the  slightest  doubt  as  to  the  future 
of  the  oil-shale  industry,  but  certainly  the  issue  has 
become  considerably  beclouded  by  the  plague  of  "ex- 
perts," so  called,  that  have  sprung  up.  All  that  these 
men  care  for  is  to  get  "theirs"  and  to  get  it  quick, 
and,  as  usual,  the  public  suffers.  My  only  hope  is  that 
they  will  get  "theirs"  in  another  sense  and  get  it 
plenty. 

I  sincerely  wish  that  all  of  us  who  are  really  trying 
to  further  the  industry  might  be  able  to  get  together. 
If  we  could  do  this  it  would  not  be  long  before  the 
recognition  that  is  warranted  by  the  unlimited  possibil- 
ities of  oil  shale  was  received.  C.  S.  Crouse. 

Lexington,  Ky. 

♦ 

Survey's  Mineral  Resource  Report 
The  Editor: 

Sir — In  your  issue  of  Nov.  4,  1922,  on  page  819,  you 
call  attention  to  the  U.  S.  Geological  Survey's  publica- 
tion, "Mineral  Resources  of  the  United  States,"  1919, 
Part  I.  I  am  very  sorry  that  I  am  obliged  to  ask  you 
to  correct  the  statement,  if  possible,  that  this  publica- 
tion is  obtainable  on  request.  Funds  allowed  the  Geo- 
logical Survey  for  printing  have  been  so  curtailed  that 
it  has  been  necessary  to  reduce  the  number  of  volumes 
printed  and  available  for  free  distribution  by  the  Sur- 
vey. The  Survey  can  undertake  to  supply  only  members 
of  the  mineral  industry  who  co-operate  in  the  statistical 
work  of  the  Survey,  and  certain  libraries,  educational  in- 
stitutions, and  others  whose  work  is  contributory  to 
literature  on  mineral  industries.  The  Superintendent  of 
Documents,  Washington,  D.  C,  has  a  limited  number  of 
1919  volumes  and  will  also  have  some  1920  volumes 
which  can  be  purchased  from  him  at  $1  a  volume. 

The  Geological  Survey  win  continue  to  distribute, 
without  restriction,  the  separate  chapters  of  Mineral 
Resources  until  the  supply  of  them  is  exhausted. 

Washington,  D.  C  Philip  S.  Smith. 

Acting  Director. 
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Mining  Engineers  of  Note 

H.  LIPSON  HANCOCK 


THE  retirement  of  H.  Lipson  Hancock  from  the  post 
of  general  manager  of  the  Wallaroo  &  Moonta  Min- 
ing &  Smelting  Co.,  Ltd..  in  South  Australia,  on 
July  31,  was  made  the  occasion  for  a  fitting  tribute 
paid  to  him  at  the  last  meeting  of  the  board.  The 
directors  passed  a  res- 
olution thanking  him  for 
his  consistent  and  whole- 
hearted attention  to  the 
company's  welfare  and 
for  the  capable,  manner 
in  which  he  had  regu- 
lated and  carried  out 
the  duties  pertaining  to 
his  responsible  trust. 
The  chairman  stated 
that  Mr.  Hancock  had 
filled  his  position  since 
1903  with  marked  abil- 
ity and  success.  Mr. 
Hancock  has  been  asso- 
ciated with  Australian 
mining  from  birth;  in 
fact  had  a  prenatal  in- 
fluence in  that  direction, 
for  his  father,  Captain 
Henry  Richard  Hancock, 
was  superintendent  of 
the  Moonta  Mines  for 
thirty-four  years,  and, 
concurrently,  of  the 
Wallaroo  Mines  for 
twenty-two  years.  Mr. 
Hancock  was  born  at 
Moonta  Mines,  on 
March  5,  1867.  He  was 
educated  at  Prince 
Alfred  College  and  at 
the  Ballarat  School  of 
Mines.  He  took  numer- 
ous mining  degrees,  and 
in  1888  became  engineer 

and  surveyor  of  the  Wallaroo  &  Moonta  Mines.  He  was 
appointed  assistant  manager  in  1893,  manager  in  1897, 
and  general  manager  in  1903.  American  metallurgists 
will  be  interested  to  know  that  Mr.  Hancock  and  his 
father  invented  the  Hancock  jig,  and  that  the  city  of 
Hancock,  Mich.,  therefore,  should  have  no  credit  what- 
ever for  that  achievement.  They  claim  to  have  been 
the  first  to  concentrate  Broken  Hill  sulphide  ores  suc- 
cessfully. In  19()8,  Mr.  Hancock  went  to  America  and 
Europe  on  company  business  and  visited  many  im- 
portant mining  centers  to  learn  the  latest  and  most 
approved  practice.  Again,  in  the  latter  part  of  1919, 
he  visited  the  United  States  foi  the  purpo  e  of  inves- 
tigating the  merits  of  pulverized  fuel  as  applied  to 
smelting  and  for  steam  raising,  and  ws  a  welcome 
visitor  at  the  E"    neering  and   Wining  Journal  office 

at  that  time.     As       r>    nit  of  his  trip,  a  coal  pulverizing 

plant,  and  large  reverberatory  furnace  are  now  being 
erected  at   Wallaroo,  which  will   take  the  of  the 

blast  furnace.     It   is  understood  that  •  ••  use 


of  this  method  of  combustion  will  soon  be  adopted  in 
connection  with  the  company's  operations,  which 
promises  a  considerable  reduction  in  production  costs. 
Mr.  Hancock  was  given  an  honorary  commission  by 
the  South  Australian  Government  to  enquire  into 
educational  matters 
while  in  the  United 
States,  and  the  report 
submitted  by  him  on 
his  return  was  most 
favorably  commented 
upon  by  the  various 
Adelaide  journals.  Mr. 
Hancock  is  an  enthu- 
siast in  Sunday-school 
work,  and  established  a 
grade  school  on  novel 
and  highly  effective 
lines  in  connection  with 
the  Methodist  church 
at  Moonta  Mines.  This 
institution  has  been  in- 
spected and  approved  by 
visitors  from  all  parts 
of  the  world,  and  it  has 
been  the  model  upon 
which  many  churches 
throughout  the  com- 
monwealth have  reor- 
ganized the  equipment 
of  their  Sunday  schools 
to  bring  them  up  to  the 
standard  of  efficiency. 
Mr.  Hancock  controlled 
the  destinies  of  the  fa- 
mous peninsula  mines 
through  their  many  vi- 
cissitudes —a  wonderful 
achievement  —  and  the 
conquests  of  difficulties 
that  he  made  are  indic- 
ative of  his  dominating 
will  power  and  genius  for  mastering  details.  Some- 
times personal  success  is  defined  as  sheer  luck,  but 
this  has  not  been  BO  of  Hancock  the  elder  or  his  brilliant 
son,  for  they  both  made  good  and  won  through  by  grit 
and  endurance.  Mr.  Hancock's  serenity  of  mind  and 
equanimity  of  temperament  have  not  been  disturbed 
by  failure  or  success,  and  during  his  term  of  twenty- 
four  years  as  manager  of  the  company's  affairs  he 
always  proved  himself  most  human,  and  displayed  a 
geniality  that  was  spontaneous.  Nothing  was  ever  too 
much  for  him  to  do  to  Improve  the  condition  of  the 
company's  employees,  and  among  his  many  activities 
he  directed  his  efforts  in  the  establishment  of  tree 
plantations  and  a  general  improvement  of  the  mineral 
liases,  which  made  the  living  conditions  of  the  miners 
mi. re  congenial  and  healthful.  The  approaches  to  the 
peninsula  mining  towns,  with  their  avenues  of  trees 
and  parks,  which  formerly  weir  waste  spaces,  will  be 
a  lasting  monument  to  Mr.  Hancock's  untiring  zeal  and 
energy. 
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Metal-Mine  Fires* 

A  Resume  of  Precautions  That  Should  Be  Taken  to  Minimize 
Fire  Risks  in  Mines  and  the  Selection  of  Equipment  and 
Training  of  Employees  to  Fight  Underground  Conflagrations 

By  D.  Harrington-)-,  B.  0.  PicKARDt,  and 
H.  M.  Wolflin§ 


jk  LTHOUGH  it  is  true  that  metal-mine  fires  are  not 
i-\  of  frequent  occurrence,  they  undoubtedly  result 
J.  JL  in  greater  loss  of  life  and  of  property  than  any 
other  extraordinary  occurrences  in  metal  mines,  such 
as  floods,  cave-ins,  or  magazine  explosions.  Because 
many  mine  fires  cause  no  loss  of  life,  the  general  public 
— even  the  general  mining  public — rarely  hears  of  them, 
although  the  property  loss  may  be  hundreds  of  thou- 
sands of  dollars.  Metal-mining  companies  ordinarily 
feel  that  fires  are  likely  to  occur  only  in  coal  mines,  be- 
cause coal  is  combustible,  yet  even  in  coal  mines  the 
original  igniting  material  generally  is  timber,  and  metal 
mines  ordinarily  use  much  more  timber  than  do  coal 
mines.  Fires  are  more  likely  to  occur  in  critical  places 
in  metal  mine?,  such  as  heavily  timbered  shafts  or  sta- 
tions, than  in  coal  mines. 

A  tabulation  of  metal-mine  fires  in  the  United  States 
compiled  from  all  sources  available  to  us  follows.  Many 
fires  which  have  not  occasioned  loss  of  life  have  gone 
unrecorded : 

Number  of 

Number  Men  Killed 

Causes  of  Fires  Underground 

Candles  in  connection  with  timber 30  1 08 

Carbide  lamp  against  timber 3  0 

Providing  heat  for  various  purposes  (warming  oil  or 

explosives)  (a) 10  21 

Spontaneous  combustion  (b) 15  5 

Surface  structures  asphyxiating  underground  men  or 

damaging  underground  workings  (c) II  57 

Electrical  equipment  (d) 8  191 

Incendiary 2  13 

Revival  of  old  fires   3  3 

Explosives  (e) 4  5 

Unknown  (/)    28  1 30 

Total  (») 114  533 

fajlncludes  fires  started  by  oil  lanterns,  warming  stoves,  and 
fires  used  to  thaw  pipes. 

Cft^Includes  spontaneous  fires  from  storing  ashes  and  manure 
underground,  firing  of  carbonaceous  and  pyritiferous  shales,  and 
other  causes. 

(c)  Includes  fires  started  in  surface  structures  by  lightning, 
stoves,  defective  wires,  smoking,  and  other  dangerous  conditions. 

(d)  Includes  North  Butte  fire  started  by  contact  of  open  flame 
cf  miner's  lamp  against  exposed  insulation  of  1,200  ft.  of  lead 
armored  cable,  which  had  fallen  down  a  shaft,  no  current  having 
passed  through  the  cable. 

(e)  Includes  only  instances  where  Are  started  in  connection  with 
explosives. 

(/)   Probably  includes  a  number  of  fires  caused  by  candles. 
(0)   Does  not  include  mine  fires  since  January,  1922. 

The  total  list  of  114  fires,  with  533  fatalities,  is  ad- 
mittedly incomplete,  yet  it  indicates  that  fires  in  metal 
mines  constitute  a  real  problem;  moreover,  a  consider- 
able number  of  the  fires  and  nearly  half  of  the  fatalities 
have  occurred  during  the  last  five  years,  and  hence  the 
problem  is  not  one  of  the  past. 

The  igniting  agencies  have  been  candles,  carbide 
lamps,  derangement  of  electrical  equipment,  careless- 
ness with  matches  in  smoking,  spontaneous  combustion, 
flame  from  fuse  or  explosive  in  blasting;  overturning 
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or  other  derangement  of  stoves  or  other  devices  for 
heating  and  thawing,  as  well  as  many  other  causes. 

Whereas  candles  have  undoubtedly  been  responsible 
for  more  metal-mine  fires  than  any  other  one  cause,  the 
candle  has  been  practically  abandoned ;  the  carbide  lamp 
is  much  safer,  but  has  caused  a  few  fires.  The  electric 
lamp  now  used  extensively  in  gaseous  coal  mines  should 
be  adopted  also  in  metal  mines.  With  the  passing  of 
the  candle,  electricity  has  undoubtedly  become  the  chief 
source  of  ignition  in  metal-mine  fires,  though  the  tabu- 
lation includes  comparatively  few  fires  caused  by  elec- 
tricity. 

Spontaneous  combustion  ignitions  are  usually  from 
some  carbonaceous  material,  such  as  carbonaceous  shale 
or  slate,  pyritic  shale,  old  hay  or  manure,  old  oil-soaked 
clothing  or  waste.  Only  infrequently  is  there  actual 
fire  from  spontaneous  heating  of  timber  alone,  although 
timber  in  contact  with  any  of  the  above-named  com- 
bustibles ignites  readily.  Sulphide  ores  subjected  to 
crushing  are  likely  to  fire,  especially  if  the  ore  is  iron 
or  copper  sulphides.  Many  serious  metal-mine  fires 
have  been  caused  by  fires  in  surface  structures,  and 
some  destructive  underground  fires  have  been  of  in- 
cendiary origin. 

Metal-Mine  Fires  Have  Resulted  in  Heavy 
Loss  of  Life 

Timber  is  by  far  the  most  widespread  combustible  in 
metal  mines,  and  under  certain  conditions  will  burn 
whether  in  place  in  workings  or  only  piled  ready  for 
use,  whether  wet  or  dry,  whether  in  form  of  crushed 
decaying  mat  or  in  solid  posts,  caps,  or  girts,  whether 
in  an  absolutely  open  space  or  in  an  abandoned  back- 
filled stope,  and  a  small  amount  of  burning  timber  can 
give  off  a  large  quantity  of  poisonous  fumes.  Sulphide 
ores  in  a  finely  divided  state  burn  readily,  especially  if 
in  contact  with  burning  timber;  and  copper  and  iron 
sulphides  appear  to  ignite  much  more  readily  than  lead 
and  zinc  sulphides.  A  most  difficult  fire  encountered  in 
metal  mines  is  one  in  a  timbered  stope  back-filled  with 
material  containing  considerable  percentage  of  finely 
divided  copper  or  iron  sulphides.  Other  flammable  ma- 
terials which  have  aided  in  the  starting  or  extending 
of  metal-mine  fires  are  gasoline,  oil,  and  grease  kept  in 
open  places  underground. 

Leaving  piles  of  bark,  chips  or  shavings  of  timbers 
in  exposed  places,  or  throwing  empty  explosive  boxes, 
excelsior,  sawdust,  manure,  spoiled  hay,  oily  waste,  old 
clothing  and  refuse  into  abandoned  workings — all  these 
careless  practices  have  resulted  in  starting  or  in  aiding 
the  extension  of  destructive  fires. 

During  the  last  five  years  more  than  200  lives  have 
been  lost  in  metal-mine  fires  in  the  United  States,  at 
least  90  per  cent  through  suffocation  by  gases.  Only 
infrequently  do  deaths  occur  from  contact  with  flames. 
One  of  the  most  unfortunate  features  of  these  fires  is 
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that  underground  workers  in  one  mine  are  frequently 
overcome  by  fumes  from  a  fire  in  an  adjoining  mine. 

Loss  of  life  and  loss  of  property  are  not  always  pro- 
portionate; some  of  the  most  destructive  metal-mine 
fires  have  been  accompanied  by  little  or  no  loss  of  life; 
on  the  other  hand,  there  have  been  fires  where  by  far 
the  greater  part  of  the  financial  cost  to  the  operating 
company  was  due  to  compensation  paid  on  account  of 
deaths. 

Few  mine  fires  which  get  a  good  start  can  be  extin- 
guished for  less  than  $10,000,  and  frequently  the  cost 
is  several  times  that  amount.  A  fii'e  in  one  mine  has 
been  fought  continuously  for  more  than  thirty  years, 
with  loss  of  sevei-al  lives  and  at  a  cost  of  several  million 
dollars.  Another  has  been  under  way  for  over  fifteen 
years,  has  cost  several  million  dollars,  has  tied  up  many 
million  dollars'  worth  of  ore,  and  caused  the  loss  of 
several  lives.  In  some  instances  the  compensation  death 
benefits  from  mine  fires  have  reached  over  a  hundred 
thousand  dollars. 

One  of  the  ill-effects  of  a  mine  fire  is  the  "black  eye" 
given  to  a  mine  in  the  minds  of  miners,  many  of  whom 
instinctively  avoid  a  mine  where  there  has  been  a  bad 
fire,  the  result  being  difficulty  in  maintaining  a  work- 
ing force  when  labor  becomes  scarce. 

Precautions  That  Should  Be  Taken 

At  old  mines  that  have  flammable  surface  structures 
near  the  entrances,  fire  doors  should  be  provided  to  pre- 
vent fumes  or  fire  being  drawn  into  the  mines.  Flam- 
mable surface  structures  should  not  be  closer  to  a  mine 
opening  than  100  ft.,  and  if  already  at  or  near  the  mine 
opening  such  structures  should  be  fireproofed  by  gunite 
or  some  other  method  and  thoroughly  protected  by  read- 
ily available  water  lines  such  as  hose,  sprinkler  system, 
and  fire  extinguishers,  the  equipment  to  be  kept  in  good 
working  condition  by  periodical  testing.  Combustibles 
should  as  far  as  possible  be  kept  out  of  structures  near 
mine  openings,  and  the  use  of  fires,  matches,  and  smok- 
ing materials  should  be  prohibited  or  restricted. 

Intake  air  shafts  are  generally  dry,  and,  if  timbered, 
constitute  a  continual  fire  hazard.  It  is  noteworthy 
that  a  large  proportion  of  fires  in  metal  mines  originate 
at  or  near  shafts.  It  is  desirable  that  downcast  shafts 
be  of  concrete  construction,  and  where  this  is  not  fea- 
sible, timbered  shafts  and  shaft  stations  should  be  fire- 
proofed  by  gunite,  slabs,  or  otherwise,  and  in  the  fire- 
proofing  process  it  ia  desirable  to  make  the  shaft  lining 
smooth,  as  this  greatly  facilitates  the  flow  of  air. 

In  fireproofing  by  gunite  it  is  advisable  at  intervals 
of  about  a  hundred  feet  (preferably  just  above  sta- 
tion- i  to  take  out  about  one  set  of  timbers  around  the 
-haft  perimeter  and  concrete  back  to  the  rock  walls  to 
prevent  creep  of  fire  in  timber  behind  the  gunite. 

Where  it  is  not  deemed  feasible  to  fireproof  downcast 
timbered  shafts  by  concreting  or  guniting,  the  shafts 
should  be  thoroughly  protected  by  sprays  or  water  pipe 
with  fusible  plugs  or  with  perforated  pipe,  and  with 
.lives,  so  that  in  rase  of  lire  in  the  shaft 
any  section  may  readily  be  drenched  with  water.  Pn  I 
.  rably,  the  water  lines  should  be  controlled  from  the 
mrface,  and  there  should  be  suitable  pre  ore  reduction 
valve-  and  signboards  denotinr  the  ea  I  location  of 
I  valves.    There  should  be  on  impoi    ml  shaft 

•      o   ft  of  fire  hose  connected   to  water  line 

nozzle  attached   and   with   valve  controls   near   at 

hand    (well  ■  I   b       Ignboards),  in  order  that 

may  be  always  available  for  use  without  delay 


on  the  stations  or  in  the  shafts.  Care  should  be  taken 
that  water  used  in  shaft  fires  should  be  so  applied  as 
not  to  reverse  air  currents,  with  resultant  loss  of  life, 
where  the  ventilating  current  is  weak. 

Timbered  upcast  shafts  which  are  usually  damp  or 
wet,  or  downcast  shafts  in  which  some  or  all  of  the 
timber  is  damp,  may  burn  readily  if  fire  gets  a  good 
start  in  a  dry,  heavily  timbered  station  or  other  adja- 
cent working.  Hence,  fire  protection  and  fire  prevention 
should  not  be  neglected,  even  in  upcast  shafts,  or  where 
the  timber  in  a  shaft  or  station  is  usually  damp.  Within 
the  last  few  years,  in  a  Mexican  metal  mine,  a  fire 
started  in  a  station  off  a  wet  upcast  shaft,  and  the  shaft 
timbering  was  burned  completely,  with  a  loss  of  more 
than  fifty  lives. 

As  many  fires  in  timbered  shafts  are  started  by  elec- 
tric wires,  it  is  desirable,  where  feasible,  to  transmit 
electric  power  underground  through  drill  holes.  This 
is  done  satisfactorily  in  several  places.  Where  power 
wires  must  be  taken  through  dry  downcast  shafts,  it  is 
advisable  to  fireproof  at  least  that  part  of  the  shaft 
containing  the  power  wires. 

Electric  trolley  wires  should  not  be  allowed  to  be  in 
contact  with  timber  caps;  wires  carrying  current  should 
not  be  attached  to  timbers  by  nails,  pieces  of  rope,  and 
wires;  electric  motors  should  not  (if  it  be  possible  to 
prevent  it)  be  located  close  to  timbers  or  in  heavily 
timbered  stations  or  under  heavily  timbered  stopes  or 
raises,  and  if  they  must  be  placed  in  such  places 
the  immediate  surroundings  should  be  fireproofed  (by 
gunite,  concrete  slabs  or  otherwise).  Electric-light 
globes  should  not  be  in  contact  with  timber;  fuses 
should  not  be  bridged  by  heavy  wires;  circuit-breakers 
or  no-voltage  release  compensators  should  not  be  locked 
in  place;  and  the  usual  slipshod  methods  of  installing 
mine  electrical  equipment  and  of  making  repairs  on  it 
should  be  supplanted  by  work  of  a  nature  at  least  as 
careful  as  that  required  in  connection  with  surface 
work. 

Electrical  Installations  Should  Be  of 
Special  Construction 

Electric  switches  should  be  of  the  inclosed  externally 
operated  type  of  substantial  and  safe  construction,  at- 
tached to  fireproof  base,  and  the  region  around  the  base, 
as  well  as  the  region  around  the  wires  near  the  motor, 
should  be  fireproofed.  Switches  should  be  provided  at 
reasonable  intervals  on  each  level  to  allow  of  cutting 
off  current  without  delay,  each  switch  location  being 
suitably  designated  by  colored  light  or  by  signboard. 
Trolley  locomotives  should  be  superseded  where  possible 
by  storage-battery  locomotives.  Where  trolley  wires 
are  guarded  by  wooden  trough,  occasional  sections  of 
the  trough  should  be  made  of  non-combustible  material, 
as  fires  have  been  transmitted  several  hundred  feet 
along  trolley  guards  in  a  drift  otherwise  devoid  of 
timber. 

Storage  of  even  small  quantities  of  oil,  grease,  gaso- 
line, or  similar  flammable  materials  underground  is  dan- 
gerous, and  if  necessary  should  be  done  under  lock  and 
key  in  a  fireproofed  place,  and  isolated  from  travelway 
and  air  currents,  instead  of  allowing  these  dangerous 
ances  to  lie  around  timbered  shaft  stations  or  other 
workings,  as  is  common  practice. 

Similarly,  explosives  should  be  stored  underground 
in  a  place  isolated  from  ordinary  travel  and  air  cur- 
rents, the  caps  and  fuse  at  least  100  ft.  distant  from 
the  "powder,"  an  attendant  issuing  these  supplies  at 
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certain  stated  periods.  These  places  should  be  kept 
clear  of  excelsior,  paper,  empty  boxes,  parts  of  boxes, 
and  other  refuse.  All  open  lights  should  be  absolutely 
excluded,  the  place  being  lighted  either  by  the  ordinary 
incandescent  electric  lights  properly  installed  or  by 
small  battery  lights.  It  is  advisable  to  have  fire  patrol 
of  working  places  immediately  after  blasting,  especially 
where  blasting  is  done  in  or  close  to  timber.  Where 
feasible,  blasting  should  be  done  electrically  rather  than 
with  fuse,  and  in  blasting  timber  not  more  than  five  or 
six  holes  should  be  fired  simultaneously  at  the  same 
place,  and  it  may  be  advisable  to  try  out  the  coal  miner's 
permissible  explosives  to  decrease  the  fire  risk. 

Candles  should  be  entirely  excluded  from  mines  ex- 
cept for  the  purpose  of  occasional  testing  of  oxygen 
content  of  air;  and  the  metal  miner  should  learn  to 
carry  his  carbide  lamp  in  his  cap  as  the  coal  miner  does, 
the  "candle  stick"  holding  carbide  lamp  to  timber  post 
being  responsible  for  several  small  fires.  Notwithstand- 
ing the  opposition  to  it,  a  no-smoking  rule  should  be 
instituted  and  rigidly  enforced  in  metal  mines,  and 
bosses  as  well  as  other  underground  employees  should 
obey  it. 

Control  of  Fire  and  Saving  of  Life  in  Mine  Fires 

As  every  metal  mine  which  has  timber  or  other  flam- 
mable material  underground  has  a  fire  hazard,  every 
such  mine  should  take  precaution  to  combat  fire,  and 
one  of  the  most  essential  precautions  is  to  have  avail- 
able, not  only  in  shafts  and  shaft  stations,  but  on  im- 
portant levels,  water  lines  of  at  least  2-in.  diameter  and 
with  suitable  surface  storage  and  valve  control.  The 
practice  of  converting  air  lines  to  water  lines  is  good, 
but  care  must  be  taken  that  locations  of  valves  to  ac- 
complish the  change  are  well  marked,  with  full  instruc- 
tions by  signboards  at  or  near  the  valves.  In  deep 
mines  where  the  head  could  be  excessive,  suitable 
pressure-reducing  valves  or  other  equipment  should  be 
introduced  into  lines  or  branches  for  attachment  of 
hose  for  fire  purposes,  to  hold  pressure  to  less  than  75 
lb.  per  sq.in.  at  the  hose,  so  that  one  man  may  be  able 
to  control  it. 

If  a  fire  can  be  directly  and  promptly  attacked  with 
an  appropriate  method,  it  generally  can  be  extinguished 
before  much  damage  is  done;  hence  it  is  important  to 
have  available  at  critical  points — important  shaft  or 
other  stations — emergency  equipment  such  as  fire  hose 
and  extinguishers,  and  it  is  absolutely  essential  that 
such  equipment  be  kept  in  working  order  by  periodical 
try-out  and  the  instruction  of  the  men  in  its  purpose 
and  use. 

There  should  be  at  least  two  openings  through  either 
of  which  men  may  escape  without  danger  or  difficulty 
when  one  is  not  available  temporarily;  if  the  mine  is 
deep  (say,  500  ft.  or  over),  and  employs  a  considerable 
number  of  men  (say  twenty-five  or  more  underground 
on  one  shift),  two  shafts  should  be  available,  each  with 
hoisting  equipment  to  the  lowest  levels,  able  to  remove 
the  men  from  the  mine  with  minimum  delay. 

There  should  be  more  than  one  system  of  shaft  sig- 
nals, and  if  feasible  there  should  be  a  system  of  signal- 
ing from  moving  cage.  Telephones  should  be  installed 
on  important  underground  shaft  stations  and  at  impor- 
tant gathering  places  in  the  mine,  and  if  feasible  the 
telephone  lines  should  be  brought  into  the  mine  through 
some  opening  other  than  the  one  ordinarily  used  for 
handling  men.  Where  it  is  feasible,  air  and  water  lines 
should  be  brought  into  the  mine  through  two  openings, 


to  be  available  from  one  in  case  the  lines  are  destroyed 
in  the  other. 

Signboards,  always  kept  in  good  condition,  should  be 
placed  at  comparatively  numerous  points  underground 
to  designate  the  direction  of  exits  as  well  as  to  denote 
places  of  danger.  New  employees  should  be  promptly 
acquainted  by  bosses  with  the  location  and  best  methods 
of  reaching  the  various  exits  and  should  be  required  to 
use  these  exits  at  least  once  a  month. 

There  should  be  installed  some  system  of  prompt 
notification  of  miners  at  time  of  fire,  and  all  employees 
should  be  informed  as  to  the  significance  of  such  signal. 
Turning  compressed  air  on  and  off,  filling  compressed- 
air  lines  with  water,  rapping  on  pipes,  ringing  of  gongs, 
flashing  of  lights,  use  of  telephones  and  introducing 
some  stench  into  compressed-air  lines  are  the  methods 
in  use.  In  the  opinion  of  the  writers  the  latter  is  one 
of  the  most  efficient. 

The  establishment  and  maintenance  of  a  carefully 
designed,  efficient,  mechanically  controlled  ventilation 
system  with  (1)  air-tight  doors  so  placed  as  to  isolate 
shafts  from  mine  levels,  (2)  with  air  splits  held  abso- 
lutely separate  from  each  other,  and  (3)  with  the  main 
man  travelway  downcast  or  intake,  is  probably  the  best 
and  most  effective  method  of  protection  of  both  life  and 
property  in  case  of  fire.  Positive  control  of  air  cur- 
rents at  all  times  is  essential,  as  even  small  defects  in 
ventilation  arrangements  may  be  costly.  Leaky  doors 
which  only  partly  hold  air  at  ordinary  times  and  fire 
fumes  in  time  of  emergency,  open  levels  between  main 
intake  and  return  shafts,  or  open  raises  or  crosscuts 
between  separate  splits — and,  in  fact,  anything  which 
allows  short-circuiting  of  air — is  likely  to  be  danger- 
ous. Even  the  trolley  slot  in  doors  or  doorways  should 
be  made  as  small  as  possible.  Doors  held  closed  only 
by  air  pressure  are  extremely  dangerous,  as  they  will 
probably  open  if  the  direction  of  the  air  currents  be 
changed,  which  is  a  common  occurrence  in  a  fire.  Doors 
which  must  be  closed  by  personal  effort  are  dangerous, 
as  they  probably  will  not  be  closed  by  panic-stricken 
workers.  Hence,  doors  should  be  equipped  to  close  auto- 
matically by  the  use  of  weights  and  pulleys  or  other 
devices  attached  to  the  track. 

Ventilating  one  mine  through  another  is  not  advisable 
if  other  circuits  are  possible,  for  experience  has  shown 
that  a  fire  in  either  mine  may  overcome  or  kill  men  in 
both  mines.  The  mine  which  ordinarily  delivers  air  to 
its  neighbor  may  at  time  of  fire  receive  deadly  fumes 
through  reversal  of  air  currents.  This  danger  from 
inter-ventilation  of  mines  is  present  whether  the  mines 
are  owned  by  separate  companies  or  by  one  company, 
and  it  exists  to  a  certain  extent  where  ventilation  is 
mechanically  controlled,  though  not  nearly  so  much  as 
where  the  ventilation  is  natural.  Where  two  mines  have 
been  stoped  along  the  boundary  line,  slime  or  sand  fill- 
ing may  be  used  to  make  barrier  pillars. 

Fans  Should  Allow  Air  Currents  To  Be  Reversed 

The  main  ventilating  fan  should  be  in  a  fireproof 
housing,  and,  if  possible,  be  placed  on  the  surface  and 
connected  to  mine  openings  by  fireproof  ducts.  It 
should  be  equipped  with  a  system  of  doors,  at  or  near 
the  fan,  which  will  allow  of  changing  direction  of  air 
currents  with  minimum  delay.  However,  at  time  of 
fire,  the  ordinary  direction  of  underground  air  currents 
should  be  reversed  only  after  mature  consideration  of 
the  effect  upon  those  underground. 

Comparatively  few  men  at  metal  mines  understand 
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methods  of  inducing  or  controlling  the  flow  of  air  at 
ordinary  times,  and  still  fewer  know  how  to  handle  the 
gases  from  a  fire.  It  is  a  fatal  mistake  to  assume  dur- 
ing a  mine  fire  that  a  man  is  safe  in  clear  air  so  long 
as  his  carbide  light  burns.  Men  who  were  in  air  devoid 
of  smoke  have  been  found  dead  from  carbon  monoxide 
with  their  carbide  lights  burning  brightly  beside  them. 
The  candle  or  carbide  light  burns  brightly  in  air  con- 
taining enough  carbon  monoxide  to  cause  death  in  a 
fraction  of  a  minute;  however,  a  man  can  live  in  air 
containing  too  little  oxygen  to  support  the  flame  of  a 
candle  or  a  carbide  light.  A  candle  is  extinguished 
when  the  amount  of  oxygen  falls  to  below  17  per  cent, 
and  the  carbide  light  when  the  oxygen  is  below  14  per 
cent;  whereas  a  man  can  exist  for  some  time  when  the 
oxygen  content  of  the  air  falls  to  as  low  as  10  per  cent, 
if  no  other  harmful  gases  are  present.  A  canary  or  a 
mouse  is  quickly  made  unconscious  by  a  percentage  of 
carbon  monoxide  in  which  a  man  can  live  for  a  short 
time;  hence  when  the  canary  drops,  the  man  should  take 
warning  and  retreat  immediately. 

When  venturing  into  air  suspected  of  being  impure, 
if  the  small  animal  (canary  or  mouse)  lives  and  a  can- 
dle or  carbide  light  burns,  a  man  is  safe,  and  this 
method  of  testing  should  be  adopted  even  in  face  of  the 
ridicule  usually  offered  when  the  animal  is  used.  When 
men  are  unable  to  escape  to  the  surface  at  time  of  mine 
fire,  they  generally  can  aid  materially  toward  saving 
themselves  if  they  do  not  lose  their  heads  and  attempt 
to  force  their  way  through  the  smoke  and  gases.  By 
retreating  to  blind  workings  into  which  the  smoke  has 
not  penetrated  and  tightly  sealing  off  the  openings  to 
exclude  the  gases,  using  timber  posts,  boards,  plank, 
canvas,  paper,  mud,  dirt  or  even  clothing  to  make  the 
.real.  men  may  live  for  days,  especially  if  they  have 
included  within  the  sealed  region  one,  two,  or  several 
hundred  feet  of  fresh  air  drift  and  have  taken  with 
them  a  supply  of  water  and  such  food  as  they  may  have, 
and  use  food,  water,  and  light  sparingly,  and  move 
about  occasionally  to  keep  the  air  within  the  sealed 
place  properly  mixed.  The  moving  about  is  important, 
as  otherwise  the  air  may  be  locally  depleted  of  oxygen 
where  many  men  sit  or  lie  still,  and  they  may  die  for 
lack  of  oxygen,  although  plenty  is  available  twenty  or 
thirty  feet  distant.  In  selecting  a  place  to  barricade, 
care  must  be  taken  to  choose  solid  ground,  as  barri- 
cades placed  in  filled  or  broken  ground  are  likely  to  ad- 
mit gases,  and  at  several  fires  have  done  so,  with  the 
resultant  death  of  the  men.  Similarly,  care  must  be 
taken  to  seal  all  openings  and  to  keep  seals  tight;  in  at 
least  one  instance  men  tried  to  seal  themselves,  but  ap- 
parently did  not  see  a  raise;  later,  fumes  entered 
through  the  raise  and  suffocated  them. 

Refuge  Chambers  Sometimes  Built 
Some  mining  companies  now  have  underground 
refuge  chambers  with  air-tighl  doors.  in  these  cham- 
■re  placed  barrels  of  water,  compressed-air  lines, 
compressed  foods.  Bnd  telephones.  It  is  suggested  that 
mines  with  bad  Are  hazards  be  equipped  with  such  sta- 
tions. Mines  with  only  one  opening  to  the  Burface 
should  he  required  to  have  such  refuge  i  hambera  for  use 
m  case  of  cave-ii  a  and  (ires  in  the  one  opening, 

frequently  a  fire  obta  eal   a  start 

that  it  is  impossible  to  be  handled  direct]  or  it  is  In  an 
inaccessible  place,  or  in  a  place  in  which  falling  mate- 
rial prevents  actual  contact  and  recourse  must  be  had 
to  other  methods  of  attack.     To  control   iuch   fin 


most  successful  and  acceptable  method  is  to  place  seals 
of  clay,  sand,  boards,  canvas,  or,  preferably,  concrete  in 
such  manner  as  to  confine  the  fumes  within  a  compara- 
tively restricted  area  with  minimum  leakage  of  air  into 
the  region.  As  a  rule  this  can  be  done  only  after  much 
dangerous  effort.  Where  the  seals  are  made  tight  and 
kept  so  by  constant  watchfulness,  and  where  the  sur- 
rounding strata  are  not  broken,  the  oxygen  content  of 
the  air  is  soon  depleted  below  the  5  or  6  per  cent  neces- 
sary to  support  combustion.  If  the  region  is  then  al- 
lowed sufficient  time  to  cool  before  being  opened,  fires 
are  generally  controlled  with  minimum  expense,  though 
even  then  the  cost  may  mount  into  the  thousands  or 
even  into  the  hundreds  of  thousands  of  dollars. 

Where  an  entire  mine  must  be  sealed  or  where  terri- 
tory with  much  open  space  (say  1.000,000  cu.ft.  or  over) 
must  be  sealed,  the  process  of  extinguishing  a  fire  by 
sealing  is  likely  to  be  long  drawn  out  and  may  not  be 
feasible.  This  is  especially  true  when  any  opportunity 
for  air  leakage  exists,  as  through  intersecting  veins  or 
connecting  workings  to  other  mines,  or  breaks  or  open- 
ings of  any  kind  to  the  surface.  In  such  circumstances 
other  methods  of  control  must  be  utilized,  though  in 
any  event  sealing  is  likely  to  constitute  an  important 
part  of  the  process. 

The  usual  method  of  overcoming  a  metal-mine  fire 
where  sealing  is  not  effective  is  to  flood  it.  This 
method  is  costly,  both  in  actual  performance  and  in  sub- 
sequent effects.  Sometimes  steam  is  tried  for  extin- 
guishing a  fire,  but  generally  without  success.  At  other 
fires  some  inert  gas,  such  as  carbon  dioxide,  is  used. 
Water  sometimes  is  introduced  through  diamond-drill 
holes  and  coursed  through  the  area.  One  fire  of  long 
standing  is  now  being  gradually  overcome  by  the  intro- 
duction of  hundreds  of  thousands  of  tons  of  mill  tail- 
ings through  diamond-drill  holes  and  other  openings. 
This  process  apparently  is  accomplishing  desired  re- 
sults, after  sealing  and  other  available  methods  proved 
unsuccessful. 

Cement  Can  Play  an  Important  Role 

The  cement  gun  is  extremely  useful  in  cementing 
broken  ground  to  prevent  escape  of  fumes,  and  also  in 
making  bulkheads  of  timber,  rock,  and  boards  air-tight, 
and  even  in  constructing  cement  bulkheads. 

Where  fire  is  in  moving  or  in  heavy  ground,  rigid 
bulkheads  of  cement  and  rock  are  inefficient,  and  bulk- 
heads of  timber  laid  skin  to  skin  can  be  held  tight  much 
more  readily  than  cement  and  rock.  Even  with  cement 
and  rock  bulkheads  it  is  frequently  advisable  to  con- 
struct the  upper  part  and  possibly  the  sides  of  a  bulk- 
head of  clay  to  allow  movement  being  taken  up  without 
cracking  the  bulkhead. 

All  bosses,  surface  and  underground,  as  well  as  clerks, 
timekeepers,  and  other  employees,  should  lx>  brought  to- 
gether into  an  organization  to  discuss  from  time  to  time 
possible  fires,  and  to  determine  definitely  what  each 
should  do  in  case  of  Are  on  the  lurface  or  underground. 
There  should  be  posted  in  the  mine  office  and  kept  up 
to  date  a  li.-t  n(  names  and  addresses  of  persons  to  be 
notified  in  case  of  tire,  including  mine  officials  (mana- 
ger, superintendent,  and  foreman),  safety  men,  oxygen 
mine  rescue  apparatus  men.  slate  inspectors,  doctors. 
and  ambulances.  All  bosses,  cagers,  motormen,  drivers, 
and  samplers  should  be  made  fully  acquainted  with  lo- 
cation of  valves  and  electrical  switches,  and  thoroughly 
instructed  ami  regularly  drilled  as  to  the  action  to  take 
at  time  of  fire,  first   toward  assuring  the  safety  of  the 
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men.  and,  second,  toward  protecting  property.  Bosses 
and  others  familiar  with  the  mine  should  be  trained  in 
the  use  of  oxygen  mine  rescue  apparatus,  and  bosses, 
at  least,  should  be  familiar  with  mine  fire  gases,  the 
danger  from  them,  and  methods  of  detecting  them. 
Above  all  other  things,  discipline  of  the  strictest  order 
should  be  maintained. 

It  is  of  extreme  importance  that  material  and  ap- 
paratus on  hand  for  use  in  case  of  fire  be  subjected  to 
periodical  inspection,  with  at  least  occasional  test  un- 
der conditions  approximating  those  of  an  emergency. 
It  certainly  is  exasperating,  to  say  the  least,  to  find  that 
fire  extinguishers  are  out  of  order,  or  hose  spanners 
lost,  or  fire  hose  broken,  or  valve  wheels  displaced,  after 
much  dangei-ous  effort  has  been  made  to  get  into  posi- 
tion to  fight  a  fire,  and  it  is  from  delays  caused  by  lack 
of  proper  attention  to  such  details  that  many  mine  fires 
get  out  of  hand.  It  is  of  particular  importance,  not  only 
at  emergency  work  on  a  new  fire,  but  at  the  more  long- 
drawn-out  task  of  controlling  an  established  fire,  that 
orders  respecting  the  fire  fighting  be  issued  by  some 
one  person,  thus  preventing  confusion  due  to  duplica- 
tion of  instructions. 

Portable  Fans  Have  Advantages 

The  establishment  of  an  efficient  mechanical  ventila- 
tion system,  as  previously  mentioned,  is  of  great  value 
in  fighting  a  fire,  and  mechanical  ventilation  is  now 
being  placed  at  some  metal  mines,  where  its  chief  use 
is  to  be  in  connection  with  possible  fires.  In  addition 
to  having  a  large  fan  to  control  main  air  currents,  some 
mines  are  equipped  with  small  auxiliary  fans  on  mine 
trucks,  with  a  supply  of  flexible  tubing  and  other  acces- 
sories. This  permits  of  controlling  the  ventilation 
locally  from  strategic  points  near  an  underground  fire. 
Some  mining  companies  combine  ventilation  doors  with 
fire  doors,  and  erect  concrete  jambs  with  metal  doors 
at  points  well  located  to  isolate  main  air  courses,  if 
desirable.  This  permits  controlling  the  flow  of  air  as 
well  as  fire  or  fire  fumes.  It.  is  desirable  that  these  fire 
doors  be  so  constructed  as  to  cause  the  metal  door  to 
close  against  the  side  of  the  concrete  jamb  rather  than 
against  a  groove  in  the  jamb,  in  order  that  settlement 
of  the  surrounding  area  will  not  prevent  the  opening  or 
closing  of  the  door.  It  is  equally  desirable  that  the  door 
have  a  positive  latch  by  which  it  may  be  opened  from 
either  side.  This  latch  should  be  of  such  construction 
that  it  will  not  rust  tight  or  become  inoperative. 

Each  mine  should  have  always  available  a  supply  of 
canvas  fire  hose,  with  nozzle,  to  fit  surface  or  under- 
ground water  pipe;  possibly  a  small  fan  with  canvas 
tubing,  and  at  least  a  dozen  three-cell  electric  flash- 
lights with  plenty  of  batteries  and  a  number  of  readily 
portable  fire  extinguishers.  A  large  mine  should  have 
at  least  five  sets  of  up-to-date  oxygen  mine  rescue  ap- 
paratus, with  supply  of  oxygen  and  regenerators,  but 
no  mine  should  purchase  or  have  on  the  property  for 
use  underground  any  type  of  gas  mask,  as  these  masks 
are  dangerous  in  underground  atmospheres  during  or 
after  fires.  Smaller  mines  or  mines  at  which  oxygen 
apparatus  may  not  be  available  can  secure  the  apparatus 
as  well  as  supplies  and  the  advisory  services  of  men 
accustomed  to  fighting  fires  by  applying  to  the  nearest 
U.  S.  Bureau  of  Mines  Safety  Car,  and  if  its  location 
is  not  known,  quick  action  can  be  had  by  wiring  for 
help  to  the  Director,  U.  S.  Bureau  of  Mines,  Washing- 
ton, D.  C,  who  will  promptly  notify  the  nearest  avail- 
able safety  car. 


Aerial  Tramway  Systems  and  Advantages 

In  an  article  in  a  recent  issue  of  The  Mining  Journal, 
on  aerial  ropeways,  the  following  advantages  of  this 
method  of  ore  transportation  are  summarized : 

1.  Low  initial  cost  as  compared  with  any  alternative 
method  of  mechanical  transport. 

2.  Low  operating  and  maintenance  charges. 

3.  Minimum  power  required  for  working. 

4.  Takes  the  shortest  route  to  its  objective,  despite 
all  natural  obstacles. 

5.  Can  work  in  all  weathers. 

6.  Does  not  encumber  the  ground  over  which  it 
passes. 

7.  Lends  itself  admirably  to  loading  and  unloading 
systems  at  the  end  terminals. 

There  are  two  fundamental  ropeway  systems,  the 
monocable  and  the  bicable.  In  the  former  a  single  end- 
less traveling  rope  is  used  both  to  support  and  trans- 
port the  load,  whereas  in  the  latter  fixed  rope  tracks  are 
used,  along  which  the  loads  are  hauled  by  means  of  a 
second  endless  moving  rope. 

The  monocable,  although  cheaper  in  first  cost,  is  not 
usually  suitable  for  capacities  above  sixty  tons  per  hour, 
and  if  angles  have  to  be  encountered  in  the  line,  cannot 
be  made  so  easily  automatic  in  working  as  the  bicable, 
which  will  carry  tonnages  up  to  250  tons  per  hour  up  a 
gradient  of  45  deg. 

There  is  a  third  system,  known  as  the  jig-back,  which 
is  really  a  bicable  line,  on  which  the  loads  are  hauled 
alternately  to  and  fro  instead  of  going  outward  on  one 
line  and  returning  on  the  other,  as  in  the  bicable  system 
proper.  This  type  is  used  for  short  distances,  or  for 
low  tonnages,  and  also  for  passenger-carrying  work,  in 
which  it  is  essential  to  have  reliable  safety  devices. 
Excessive  gradients  are  easily  overcome  by  this  type 
of  line,  however,  and  for  short-distance  work  its  low 
cost  often  makes  it  attractive. 


Latin-American  Handbooks 

During  the  last  two  years  the  U.  S.  Bureau  of  Foreign 
and  Domestic  Commerce  has  published  commercial 
handbooks  on  several  countries  of  South  America. 
Each  book  gives  detailed  information  regarding  the 
natural  resources  of  the  country,  its  commercial  and 
industrial  development,  and  trade  conditions  and  trade 
methods  found  there.  The  reception  given  these  hand- 
books has  encouraged  the  Bureau  to  continue  its  work, 
and  it  hopes  eventually  to  cover  all  of  the  countries 
or  trade  regions  in  Latin  America.  The  studies  on 
Bolivia,  Colombia,  Paraguay,  and  Venezuela  have 
already  been  published,  and  material  is  now  in  course 
of  preparation  for  handbooks  on  Argentina,  Brazil, 
Central  America,  Chile,  Mexico,  Peru,  and  the  West 
Indies. 

According  to  Commerce  Reports  the  Bureau  will  soon 
announce  the  release  of  the  new  edition  of  its  Commer- 
cial Travelers'  Guide  to  Latin  America,  by  E.  B. 
Filsinger.  The  first  edition  was  published  in  1917, 
primarily  to  meet  the  needs  of  commercial  salesmen. 
It  contains  detailed  information  as  to  steamship  serv- 
ice and  fares,  travel  routes,  distances,  and  time 
required;  lists  of  cities  and  towns  of  commercial  impor- 
tance and  the  methods  of  reaching  them;  and  much 
other  material  that  is  of  value  to  the  traveler  in  that 
region. 
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The  Geological  Institute  of  Mexico  City 

An  Interview  With  Leopoldo  Salazar  Salinas,  Director, 

in  Which  the  Work  and  Plans  of  the 

Organization  Are  Described 

By  Alberto  Terrones  Benitez 


RECENTLY,  when  the  opportunity  presented  itself, 
I  sought  an  inteview  with  Senor  Leopoldo  Salazar 
i.  Salinas,  who  has  filled  the  office  of  Director  of 
the  Geological  Institute  of  Mexico  City  for  the  last  four 
and  a  half  years.  The  nature  of  the  information  sought 
as  to  the  activities,  aims,  and  organization  of  the  Insti- 
tute, and  the  description  of  its  purposes  and  achieve- 
ments kindly  accorded  me  by  Senor  Salinas,  are  set 
forth  in  the  following  transcript : 

Mr.  Terrones — Can  you  give  us  any  historical  in- 
formation about  the  Geological  Institute  of  Mexico  City, 
since  its  foundation  to  the  present? 

The  Geological  Survey  in  Mexico  was  established  in 
1888  upon  the  initiative  of  Mr.  Antonio  del  Castillo, 
Engineer  of  Mines.  A  few  years  later,  by  special  enact- 
ment of  the  Federal  Congress,  the  Geological  Institute 
of  Mexico  was  founded  as  a  department  under  the 
supervision  of  the  Secretary  of  Fomento.  In  1917  the 
Institute  was  placed  under  the  Industry  Secretary. 

T. — What  is  the  organization  of  the  Institute? 

The  Institute  is  divided  in  the  following  sections  or 
departments:  Exploration,  Geology  Applied  to  Mining, 
Geology  Applied  to  Oil,  Hydrology,  Surveying,  Seismol- 
ogy and  Vulcanology,  Administration,  Petrology, 
Museum  and  Collection,  Chemistry  and  Experimental 
Research.  Besides  these,  we  have  a  group  devoted  to 
special  studies,  composed  of  a  mineralogist,  a  paleontol- 
ogist and  stratigrapher,  an  engineer  of  mines,  and  a 
publication  manager. 

T. — What  program  has  been  tindertaken  in  the  Insti- 
tute, what  work  has  been  done,  and  what  are  your 
projects  for  the  futun  f 

Our  aim  is  to  follow  the  remarkable  development  of 
geology.  We  endeavor  to  emerge  from  the  speculative 
clouds  of  mere  theories.  To  make  geology  popular  is 
our  motto.  We  are  conducting  our  investigations 
toward  a  practical  end.  In  olden  times  the  geologist 
was  a  man  fond  of  an  outdoor  life,  and  he  would  with- 
out tiring  look  for  mineral,  rock  and  fossil  specimens, 
which  he  assiduously  studied  and  classified.  Now,  each 
geologist  has  his  own  specialty.  Geology  has  become  a 
practical  science  at  tin-  sen  ice  of  a  more  practical  activ- 
i:ke  mining-  Mining  geology,  economic  geology, 
applied  geology,  or  useful  geo  termed 

by  the  Director  of  the  U.  S.  Gi  irvey,  have 

not    for   their   object  merely    to   indulge    in    theoretical 

riptions  and  statistics;  but  with  the  aid  of  ph 
raphy,  stratigraphy,  mineralogy,  chemisti  y,  and  physics, 
they  investigate  the  •  .  tablish  the 

relation  between  the  country  rock  and  the  mineral 
deposits,    t  n  of  mineralization  in  depth  and 

along  the  strike  of  the  deposits,  ami  Qnalh  undertake 
all  such  research  as  will  enable  the  miner  to  do  his 
work  ;     re  p  ofltab  ■ .    To  populi  ng  the 

i  main  purpi 

publication    Of    La    I  ■ 
Mining  Industry  in  Mexico"), 
whi'h  has  for  it  iiragement   of  mining 


activities  in  this  country.  The  production  of  the  most 
abundant  metals  in  Mexico,  such  as  silver,  gold,  copper, 
lead  and  zinc,  has  also  been  tabulated  for  the  purpose 
of  keeping  a  continuous  record.  We  have  begun  a  care- 
ful study  of  the  distribution  of  mineralization  in  Mex- 
ico, and  our  investigations  have  been  directed  especially 
toward  the  persistence  of  mineralization  in  depth,  for 
which  we  are  gathering  much  statistical  information. 

Much  of  our  time  is  devoted  to  the  building  up  of 
large  collections  of  minerals,  rocks,  and  fossils  for 
study  in  the  schools  and  for  a  number  of  foreign  exhibi- 
tions. Since  April  1,  1918,  we  have  studied  and  classi- 
fied 1,303  mineral  specimens  and  1,707  rock  specimens; 
and  we  have  made  1,051  assays,  comprising  water, 
minerals,  rocks,  gases,  and  petroleum  samples. 

A  catalog  of  all  the  meteorites  found  in  Mexico  is 
being  compiled.  Likewise  all  the  minerals  found  in  the 
republic  have  been  tabulated  in  a  catalog  which  will 
soon  be  printed. 

A  computation  and  classification  of  meteorological 
observations  all  over  the  republic  has  been  made  as  a 
basis  for  hydrological  studies  and  surveys ;  hydrological 
surveys  have  been  undertaken  in  the  states  of  Hidalgo. 
Queretaro,  Puebla,  Michoacan,  Tlaxcala,  Jalisco,  Colima, 
Aguascalientes,  Zacatecas,  and  Mexico,  the  Federal  Dis- 
trict, and  will  soon  be  started  in  the  State  of  Durango. 
Reports  of  these  surveys  have  been  delivered  to  the 
Agricultural   Department. 

A  geological  survey  is  in  progress  all  over  the  re- 
public, to  such  extent  that  a  detailed  geological  map  of 
the  country  will  soon  be  published,  as  well  as  partial 
maps  of  various  states.  The  geology  of  some  mining 
camps,  such  as  El  Oro  and  Tlapujahua.  has  been  studied; 
also  the  occurrence  of  faults.  A  considerable  number 
of  important  publications  on  geological  subjects  has 
been  issued.  Something  has  also  been  done  in  seis- 
mology and  vulcanology.  Earthquake  maps  comprising 
the  zones  of  maximum  intensity  and  the  volcanic  re- 
gions have  been  made.  The  country  around  Popo- 
catepetl has  received  special  attention.  An  observatory 
hae  been  established  in  Tlamacas  close  to  the  volcano. 

Flotation  experiments  have  been  made  with  silver. 
molybdenum,  and  antimony  ores.  An  investigation  of 
the  diatomaceoUB  earth  has  been  conducted  in  this  coun- 
try, as  well  as  of  the  tequetquiU  of  the  Texcoco  Lake. 

Oil   prospecting  has   been   undertaken   in  the  State  of 

Colima,  around  the  Chapala  Lake,  in  Jalisco  and  Michoa- 

m    a    zone   of    Oaxaca,    between    Salina    Cruz   and 

Puerto  Angel,  in  southern  Lower  California,  and  in  the 

nl    Chiapas  and   Tabasco. 

Our  program  for  the  future  is  to  intensify  the  work 

of  the  institute,  for  which  purposi  we  are  arranging  to 

have  on  our  staff  specialists  in  every  branch  of  geology. 

'/'.     Iht<    tin    liistitiitr    made  any   investigations   ON 

the  subject  of  rare  mineraUf 

We    have    compiled    a    catalog    of    the    rare    minerals 

found  in  Mexico,  and  a  complete  mineralogical  study 
of  most  of  them  has  been  made. 
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At  right — A  passageway 

Geological  Institute 

of  Mexico  City 


Below  —  Views    in    the 

Central  Museum  of 

the  Institute 
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T. — In  which  of  the  states  has  the  Institute  been 
most  active,  and  to  which  states  do  you  intend  to  de- 
rote  your  attention  now? 

We  have  in  mind  no  preference;  all  our  exploration 
work  has  been  done  on  the  same  scale  throughout  Mex- 
ico ;  but,  owing  to  special  circumstances,  we  are  now 
interested  in  the  study  of  oil  formations  in  the  states  of 
Colima,  Jalisco,  Michoacan,  Coahuila,  Tamaulipas,  Oax- 
aca,  Tabasco,  and  Lower  California.  As  regards  ex- 
ploratory geological  surveys,  we  have  preferred  to  con- 
fine our  activity  to  the  states  of  Sonora  and  Sinaloa 
and  to  Lower  California.  As  to  mineral  resources,  we 
are  giving  most  consideration  to  the  states  of  Mexico, 
Michoacan,  and  Durango.  We  have  undertaken  hydro- 
logical  surveys  over  nearly  all  of  the  area  of  the  re- 
public, and  will  continue  doing  so,  taking  in  considera- 
tion the  necessities  of  each  region,  especially  for 
agricultural  purposes.  The  large  valleys  of  the  Central 
Plateau  are  now  the  object  of  special  geological  surveys. 

T. — What  is  your  opinion  about  oil  and  the  future  of 
oil  production   in  Mexico? 

The  peculiar  geology  of  Mexico  complicates  our  oil 
problems  to  a  large  extent;  but  in  all  probability  we 
have  paying  zones  in  various  regions  around  the  Mexi- 
can Gulf,  besides  those  now  under  exploitation,  which 
are  exceptionally  rich.  As  already  stated,  we  have 
undertaken  several  surveys  for  oil  in  some  parts  of  the 
republic. 

T. — Does  the  Institute  entertain  any  friendly  rela- 
tions with  similar  organizations  abroad? 

The  Geological  Institute  of  Mexico  has  friendly  rela- 
tions with  nearly  all  the  similar  organizations  of  the 
world.  In  particular,  since  1919,  we  have  had  active 
intercourse  with  American  organizations,  both  because 
of  their  well-known  progress  in  geology,  and  because 
the  geological  structure  of  our  country  is  more  or  less 
like  that  of  North  America.  Particularly  we  keep  in 
close  touch  with  the  U.  S.  Geological  Survey,  the  Smith- 
sonian Institution,  the  Ontario  Museum,  the  Geological 
and  Mineralogical  Office  of  California,  and  the  universi- 
ties of  California,  Yale,  Chicago,  and  other  schools  of 
learning. 

T. — Would  you  be  willing  to  keep  in  constant  touch 
with  the  "Engineering  and  Mining  Joural-Press,"  con- 
cerning an  exchange  of  impressions  as  regards  matters 
of  mineralogy  and  geology? 

The  Engineering  and  Mining  Journal-Press  forms  an 
essential  part  of  our  library,  and  it  would  be  a  great 
pleasure  for  us  to  entertain  friendly  and  closer  relations 
with  such  publication,  especially  now  that  its  Editor  in 
Chief  is  a  geologist  of  world-wide  reputation. 

T. — On  what  date  were  you  placed  in  charge  of  the 
Institute,  and  what  work  had  you  done  prior  to  that 
date? 

I  took  charge  of  the  Institute  on  March  15,  1918. 
Before  this  time  I  was  engaged  in  my  profession  of 
geologist  and  mining  engineer.  In  1913  and  1914  I  was 
superintendent  of  the  exploration  department  and  chief 
engineer  of  the  Dos  Estrellas  Co. ;  also  I  was  in  charge 
of  the  geological  department  of  the  same  company  until 
1916.  In  1917  I  was  manager  of  the  El  Oro  &  Tlalpu- 
jahua  Exploration  Co.,  and  also  consulting  engineer  of 
the  Dos  Estrellas  Co.  Before  1913  I  worked  in  my 
capacity  of  mining  engineer  in  the  camps  of  Pachuca, 
Guanajuato,  Taxco,  Panuco  de  Coronado,  El  Chico, 
and  Tlalpujaha,  among  others. 


Lead  and  Zinc  Mining  in  China 

Lead  and  zinc  are  still  mined  by  native  methods  in 
the  Province  of  Hunan,  China,  except  at  the  Shui  Kou 
Shan  mine,  which  has  been  equipped  with  modern 
machinery  under  the  supervision  of  the  Hunan  Mining 
Board.  For  the  present,  native  methods  of  mining  suf- 
fice, as  there  are  not  enough  smelters  in  the  province  to 
take  care  of  the  output  of  the  mines,  says  Gordon  L. 
Burke,  writing  in  Commerce  Reports. 

Production  since  1896  has  been  88,753  tons  of  lead 
ore  and  236,571  tons  of  zinc  ore,  aggregating  in  value 
about  $7,000,000.  Although  labor  is  extremely  cheap, 
costs  are  excessive,  chiefly  on  account  of  many  unneces- 
sary officials,  administration  comprising  36  per  cent  of 
the  total  cost. 

About  fifty  tons  a  day  of  sorted  ore  is  the  maximum 
future  production  unless  development  is  carried  ahead 
of  stopes.  With  intelligent  development  this  capacity 
can  be  doubled  and  the  cost  per  ton  reduced.  The  char- 
acter and  size  of  past  orebodies  leads  to  the  belief  that 
much  additional  ore  exists  and  justifies  development. 

Only  two  smelters  are  in  operation — the  Hunan  Lead 
Smelting  Works,  at  Changsha,  and  the  Sumpeh  Zinc 
Smelting  Works,  at  Sumpeh,  which  is  about  three  miles 
from  the  Shui  Kou  Shan  lead  and  zinc  mines.  Both 
plants  are  under  the  control  of  the  Hunan  Board  of 
Mines,  which  is  a  government  institution. 

The  Hunan  Lead  Smelting  Works  is  a  modern  plant, 
consisting  of  two  reverberatory  roasting  furnaces,  one 
blast  furnace,  one  refining  plant,  and  one  retorting  and 
cupelling  plant.  The  Parkes  process  is  used  for  de- 
silverization.  On  account  of  the  high  cost  of  fuel  and 
repairs,  the  reverberatory  furnaces  for  roasting  were 
abandoned  in  1920  and  pot  roasting  was  adopted.  In 
the  same  year  the  blast-furnace  plant  was  enlarged  by 
the  addition  of  one  more  blast  furnace.  The  Sumpeh 
Zinc  Smelting  Works  is  an  old,  native-type  smelting 
plant.  The  Hunan  Board  of  Mines  intends  to  build 
a  modern  zinc-smelting  plant. 

About  500  tons  of  lead  ore,  composed  of  both  lump 
ore  and  concentrates,  are  smelted  in  the  Hunan  Lead 
Smelting  Works  every  month,  producing  approximately 
250  tons  of  refined  lead  about  99.90  per  cent  pure  and 
10,000  oz.  of  silver  of  99  per  cent  fineness.  The  refined 
lead  is  sold  to  the  native  shops  and  foreign  firms.  It  is 
shipped  to  Shanghai,  Hankow  and  Japan. 


Feldspar  in  New  Hampshire 

One  of  the  important  recent  developments  in  the  feld- 
spar industry  has  been  the  rapid  rise  of  New  Hampshire 
as  a  feldspar  producing  state.  The  unusual  size  and 
purity  of  the  deposit  now  being  worked  near  Keene,  and 
the  improved  methods  of  mining  and  milling  used,  have 
been  responsible  for  this  situation.  The  orebody  stands 
nearly  vertical  between  walls  of  mica  schist.  Between 
the  feldspar  body  and  the  schist  walls  on  each  side  occurs 
the  mica  for  which  the  deposit  was  opened.  The  width 
of  the  pegmatite  dike  varies  from  40  to  about  200  ft. 
The  total  depth  has  not  been  proved,  but  mica  workings 
to  a  depth  of  more  than  200  ft.  showed  no  apparent 
change  in  the  nature  of  the  deposit.  Mica  workings  have 
also  been  extended  over  a  length  of  750  to  1,000  ft.  along 
the  vein,  with  no  change  in  the  deposit  indicated.  Thus 
a  large  tonnage  of  ore  seems  reasonably  assured.  A 
description  of  feldspar  mining  and  milling  methods  used 
in  this  district  is  contained  in  U.  S.  Bureau  of  Mines 
Serial  2396,  by  Raymond  B.  Ladoo. 
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Sampling  Spotty  Gold  Ores 

Supplementary  Data  on  Experiments  Demonstrating 

Feasibility  of  Accurate  Results  If 

Work  Is  Properly  Done 

By  Charles  D.  Demond  and  A.  C.  Halferdahl 


A  RECENT  PAPER'  gave  some  experiences  in  sam- 
pling certain  typical  copper  ores,  and  showed  that 
.  the  results  are  consistently  in  accord  with  the  idea 
expressed  in  the  equation  W  =  kDq  where  W  is  weight 
pounds),  D  is  the  diameter  of  the  largest  particles 
I  inches ),  while  A-  and  a  are  constants.  This  article  pre- 
sents significant  conclusions  from  work  on  a  very  spotty 
gold  ore  carrying  20  to  30  per  cent  of  pyrite  in  a  quartz 
gangue,  but  containing  no  metallics. 

A  31-ton  lot  was  crushed  successively  to  2.3,  1.8,  0.80, 
and  0.29  in.;  and  19  per  cent  cuts  were  taken  at  each 
stage.  The  lot  was  run  through  the  mill  three  times; 
and  each  final  mechanical  sample  was  reduced  to  10  lb. 
with  a  quartering  shovel.  On  the  second  run  a  duplicate 
10-lb.  sample  was  taken,  and  on  the  third  run  the  64-lb. 
shovel  discard  was  all  ground  to  30  mesh  (0.02  in.)  and 
riffled  to  8  lb.  On  the  third  run  the  320-lb.  discard  of 
the  last  mechanical  sampler  was  ground  to  14  mesh 
(0.05  in.)  and  riffled  to  75  lb.  Each  of  these  special 
samples  was  ground  to  a  size,  before  further  cutting, 
which  the  final  conclusions  showed  would  give  an  error 
not  exceeding  0.02  oz.  gold  in  90  to  95  per  cent  of  all 
cases.    The  assay  results  on  these  samples  follow: 


Sampli 

First  run.  regular 

Second  run,  regular 

Second  run.  duplicate 

Third  run.  regular 

Third  run,  discard  from  regular       . 

Third  run.  discard  from  last  machine 


Average 


I  ,mM  A—:iv 

Ounces 
0  24 
0.48 
0.24 
0.25 
0.42 
0.76 
0.40 


The  deviations  indicate  that  the  average  may  be  in 
error  by  0.08  oz.  In  other  words,  the  correct  assay  may 
be  anywhere  between  0.32  and  0.48  oz.  per  ton. 

Some  years  ago  a  certain  gold  quartz  ore  was  fre- 
quently sampled,  in  30-ton  lots,  by  coning  and  quarter- 
ing after  crushing  to  2  in.,  1  in.,  J  in.,  etc..  at  the  dif- 
ferent stages.  Some  of  the  lots  were  sampled  three 
times,  taking  four  final  samples  each  time;  but  the 
twelve  results  often  ranged  from  1.50  to  2.50  oz.  per 
ton,  though  there  were  no  metallics. 

Such  experiences  have  often  led  to  the  conclusion 
which  we  believe  to  }«•  wrong,  that  "spotty  gold  ores 
cannot  be  accurately  sampled."  To  determine  the  real 
trouble  in  such  sampling,  an  investigation  was  made 
of  the  first  ore  mentioned  above,  by  the  method  outlined 
in  the  former  paper.  From  the  0.80-in.  discard)  sixteen 
ft]  cuts  were  riffled  out,  which  averaged  591  lb.  dry 
weight.  These  were  each  crushed  to  thirtj  mesh  CO. 02 
riffled  to  7.6  lt>..  ami  then  prepared  through  200 
mesh  for  a-   ay.     They  showed: 


0  200 

o  mi 

u  W0 

1  015 

0  Iff, 

n  m-. 

1  22^ 

o  wo 

n   470 

n  2"'. 

1  120 

The  usual  or  expected  deviation1  from  the  average  is 
0.426  oz.  This  is  the  deviation  most  likely  to  occur  in 
the  case  of  further  samples  taken  as  above ;  but  we  wish 
to  know  the  weight  necessary  to  give  a  precision  or  de- 
viation of  0.01  oz.  The  laws  of  probability  show  that 
deviations  are  inversely  as  the  square  root  of  the  quan- 
tity of  ore  taken.     Hence,  if  W  is  the  required  weight. 

If      _  0A26 
\  59.25  _    0.01 

and  the  weight  is,  therefore,  108,000  lb.  With  this 
weight  the  precision  will  be  0.01  oz.  in  half  the  cases; 
but  there  will  often  be  greater  deviations.  However,  it 
can  be  shown  that,  if  2.8  times  this  last  weight  is  taken, 
the  deviations  will  be  0.01  oz.  or  less  in  90  to  95  per  cent 
of  all  cases ;  which  gives  301,000  lb. 

A  liberal  amount  of  ore  was  ground  through  150  mesh 
(0.004  in.").  Taking  one  assay-ton  (0.064  lb.),  this  gave 
the  following  assay  results : 


Oz. 

Oz. 

Oz. 

0.25 

0.24 

0  23 

0.23 

0.25 

0.23 

0  25 

0.25 

0.24 

0.23 

0.25 

0.23 

0  21 

.   0  238 

The  deviation  to  be  expected  is  0.0119  oz.  If  the 
0.21-oz.  assay  is  omitted,  the  expected  deviation  is 
0.0091 ;  and  0.064  lb.  will  give  a  precision  of  0.01  oz.  in 
90  to  95  per  cent  of  all  cases. 

Thus  the  necessary  weight  at  two  sizes  is  known 
to  be: 


Substituting  these  values  in  the  general  equation,  W 
=  kD  .  and  solving,  it  is  established  that  k  =  576,000 
lb.  and  o  =  2.90.  From  these  values  the  following 
weights  are  found  necessary  for  the  ore  in  question: 

Inches        Weight,   Pounda 


1/64 

1  1 

1/16 

18b  0 

1  4 

10.300  0 

1 

576.000  0 

The  mill  was  not  equipped  for  finer  grinding  of  so 
much  as  10,800  lb.  of  '.-in.  ore.  hut  the  above-noted  re- 
sults show  that  the  real  difficulty  is  simply  a  question 
of  quantity.  Though  samplers  generally  take  more  of 
such  ore  than  they  do  of  ores  more  easily  sampled,  they 
often  fail  to  take  enough,  perhaps  principally  on  account 
of  the  trouble  anil  expense.  No  ore  is  so  spotty  but  that 
it  can  be  accurately  sampled. 

The  example  stated  is  an  extreme  case,  and  calls  for 
more  care  than  many  ores  thai  are  really  spotty.  The 
weights  shown  by  the  last  set  of  figures  are  for  a  pre 
in  of  0.01  oz.,  which  denoted  a  splitting  limit  of 
0.02  oz.  If  double  this  splitting  limit  is  used,  the 
weights  need  be  only  one-quarter  as  much  as  shown 
above;  ami  with  three  times  the  limit  the  weights  would 
I"'  only  one-ninth  of  those  shown. 


rnpinrrrinp   nvtl    .U<n,tip   .'our 
Ual-Prt 


when   d 
\ 
'  the  mini 


the  deviation   of  Individual   result*   front   the 

Is    the    usual    sign    for   summation,   and    n    Is 
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Several  Methods  Used  for  Separation 
of  Mica  From  Feldspar 

"In  a  feldspar  mine  which  I  am  operating  I  have  not 
been  able  to  obtain  as  pure  a  product  as  I  wish,  because 
there  is  right  smart  lot  of  mica  in  the  rock.  Can  you 
suggest  methods  by  which  I  might  purify  the  product? 
I  find  that  not  a  few  producers  hold  up  all  information 
about  their  processes,  although  some  have  been  willing  to 
give  a  little  helpful  advice." 

Mica  impurities  in  feldspar  may  occur  either  as  mus- 
covite  or  biotite.  Muscovite,  the  white  mica,  is  a  com- 
mon constituent  of  pegmatites,  and  may  occur  in  sizes 
varying  from  small  flakes  microscopic  in  character  to 
the  large  sizes  several  feet  in  diameter  known  as 
"books."  Biotite,  or  black  mica,  is  also  a  common 
associate  of  pegmatites,  but  its  mode  of  occurrence  has 
this  distinction  from  that  of  muscovite:  Biotite  mica 
is  usually  the  principal  constituent  of  feldspathic  peg- 
matites or  is  found  in  such  small  quantities  that  it  may 
be  considered  practically  absent. 

Hand  cobbing  is  an  important  method  employed  to 
separate  mica  from  feldspar,  and  is  generally  used 
successfully  where  the  mica  particles  are  larger  than 
1  in.  It  is  more  important  to  make  a  cleaner  sorting 
of  biotite  than  muscovite  mica,  as  the  muscovife  has 
greater  elasticity  and  does  not  become  a  powder  under 
subsequent  crushing  as  easily  as  the  biotite.  As  mus- 
covite mica  can  be  separated  in  screening  operations 
better  than  biotite,  it  is  imperative  that  greater  care  be 
taken  in  the  removal  of  the  biotite. 

Frequently,  biotite  mica  occurs  in  masses  so  closely 
matted  together  with  crystals  of  feldspar  that  it  would 
not  pay  to  attempt  hand  cleaning,  in  which  event  it  is 
best  to  leave  the  mass  alone.  It  is  one  of  the  peculiari- 
ties of  the  occurrence  of  biotite  that  the  masses  which 
may  not  justify  sorting  by  hand  may  be  found  with 
others  free  from  this  impurity.  Hence  the  fact  that  a 
deposit  contains  large  crystals  may  not  necessarily  pre- 
vent it  from  being  economically  worked. 

The  thoroughness  with  which  mica  must  be  sepa- 
rated from  feldspar  depends  largely  upon  the  use  to 
which  the  mineral  is  to  be  put.  For  white-burning 
feldspar  to  be  used  in  pottery  manufacture  mica  is 
objectionable,  but  when  the  ground  feldspar  is  to  be 
used  in  the  manufacture  of  scouring  soaps  or  for  other 
purposes  in  which  it  is  not  essential  to  have  a  white- 
burning  material,  a  greater  proportion  of  mica  may  be 
retained. 

In  the  old  so-called  "standard"  method  of  treating 
feldspar,  the  mineral  was  crushed  dry  by  buhrstone — 
large  granite  rollers  resembling  a  Chilean  mill — and 
some  of  the  mica  was  removed  in  screening  the  product 
of  the  mills.  Screens  of  the  revolving  and  shaking  type 
have  been  used.  It  has  been  reported  that  the  shaking 
screens  encourage  the  wedging  of  the  mica  particles 
in  the  mesh  of  the  screen,  and  that  trommels  are  better 
suited  for  the  purpose,  as  their  revolutions  tend  to  help 
the  mica  particles  fall  loose  from  the  feldspar.  Recent 
practice  in  the  North  Carolina  field  seems  to  incline  to 


wet  grinding  and  to  the  use  of  magnetic  vibrating 
screens,  which  effect  a  cheap  separation  of  the  two 
minerals.  Wet  processes  in  the  treatment  of  feldspar 
also  permit  the  removal,  by  the  use  of  concentrating 
tables,  garnet  and  other  impurities  that  are  undesirable 
constituents  of  the  final  product. 

After  preliminary  crushing  to  10  mesh,  the  mica  is 
generally  in  the  form  of  small  flakes  separated  from  the 
feldspar  to  which  it  adhered,  whereas  the  feldspar  has 
a  granular  appearance.  Advantage  is  taken  of  this 
condition  in  using  an  air  blast  or  water  flotation  to 
float  the  mica  particles. 

Definitions  of  Metallurgical  Extraction 

"Will  you  kindly  advise  what  is  the  general  acceptation 
of  the  following  terms: 

"Apparent  extraction 

"Indicated  extraction 

"Estimated  extraction?" 

Suppose,  for  the  purpose  of  illustration,  we  take  » 
concrete  case  such  as  one  representing  New  Cornelia 
results  which  was  given  in  the  Transactions  of  the 
A.I.M.E.,  Vol.  60,  page  25,  as  follows: 

Per  Cent 

Total  pounds  of  copper  to  process 43,847.000  100 

Total  pounds  of  copper  produced 32,392.565  73.88 

Total  pounds  of  copper  m  solution  end  of  first  year  . .  1,902,768  4.34 
Total  pounds  of  copper  unrecovered 

In  tailing  as  insoluble  copper.  ..  .  6,381,242  14.55 

In  tailing  as  water-soluble  copper 2,1.10,332  4.81 

Unaccounted  for 1,060,907  2.42 

In  this  case  both  the  apparent  and  indicated  extrac- 
tion would  seem  to  be  the  same,  or  73.88  per  cent,  and 
the  term  estimated  extraction  would  not  apply.  Preb- 
ably  the  terms  are  only  significant  when  used  in  con- 
nection with  experimental  work.  Then  apparent  extrac- 
tion might  mean  the  amount  of  copper  actually  plated 
or  recovered  as  cement  copper,  compared  with  the 
amount  of  copper  in  the  ores  leached  as  determined  by 
assay.  Indicated  extraction  might  include  also  the 
amount  of  copper  remaining  in  solutions  and  would  be 
by  that  amount  greater  than  the  apparent  extraction. 
Estimated  extraction  might,  refer  to  the  extraction  that 
could  properly  be  expected  in  a  commercial  plant.  The 
terms  have  no  generally  accepted  meaning,  and  if  used 
should  be  defined.  We  would  not,  however,  encourage 
the  use  of  terms  that  require  defining.  An  indicated 
extraction  or  an  estimated  extraction  must  be  obtained 
by  some  method  or  analysis  or  assay;  the  term  the- 
oretical extraction  is  better.  Actual  recovery  repre- 
sents the  amount  or  proportion  of  metal  obtained  in 
weighable  form. 

In  the  example  given  above,  the  theoretical  extrac- 
tion (based  upon  the  amount  of  copper  in  heads  and 
tails,  according  to  assay)  is  35,355,426  lb.  [43,847,000 
—  (6,381,242  -f-  2,110,332)  ]  divided  by  43,847,000  lb.,  or 
80.6  per  cent.  The  actual  recovery  was  73.88  per  cent 
(32,392,565  lb.  out  of  43,837,000  lb.).  The  difference 
between  theoretical  extraction  and  actual  recovery  was 
made  up  (1)  by  absorption  in  plant,  4.34  per  cent,  and 
(2)  by  unaccountable  loss,  2.42  per  cent. 
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Development  of  Petroleum  at 
Cold  Bay,  Alaska 

Standard  Oil  and  General  Petroleum  Companies 

of  California  First  to  Enter  Field — Pearl 

Creek  Dome  To  Be  Drilled  First 

By  Arthur  G.  Thompson 

WITH  the  landing  of  four  drilling  rigs,  casing,  lum- 
ber, and  a  quantity  of  miscellaneous  supplies  on 
the  beach  at  Kanatak.  a  little  Indian  village  on  the 
Alaska  Peninsula,  a  new  development  of  petroleum  in 
Alaska  has  begun.  The  Standard  Oil  and  the  General 
Petroleum  companies  of  California  are  the  first  to  enter 
the  field,  and  it  is  understood  that  the  Associated  Oil 
and  other  companies  are  preparing  to  follow  as  soon  as 
machinery  and  supplies  can  be  assembled  at  Seattle  and 
transported. 

A  corps  of  geologists  representing  those  companies, 
together  with  a  party  from  the  U.  S.  Geological  Survey, 
spent  the  better  part  of  last  summer  in  making  an 
investigation  of  this  field.  The  uniformly  favorable 
reports,  following  this  investigation,  upon  the  struc- 
tures, the  presence  of  oil,  and  the  accessibility  of  the 
region  have  evidently  offered  sufficient  attractions  to 
these  companies.  It  is  reported  that  each  of  the  three 
companies  mentioned  has  voted  to  spend  a  large  sum 
in  the  development  work.  The  work  of  the  geologists 
has  disclosed  much  evidence  of  oil  in  seepages  and  the 
presence  of  large  accumulations  of  residue  of  a  paraf- 
fine  base  saturating  the  moss  and  tundra  which  cover 
thts  region.  In  one  place  it  is  estimated  that  50,000  bbl. 
of  oil  has  escaped,  leaving  a  saturated  "peat"  which 
will  be  valuable  for  fuel  in  the  preliminary  stages  of 
the  development.  Two  anticlines  have  been  discovered 
and  traced  for  a  distance  of  30  and  40  miles  respec- 
tively, and  several  "domes"  of  almost  perfect  geologic 
structure  have  been  located.  The  first  drilling  will  be 
done  on  what  is  locally  known  as  Pearl  Creek  dome, 
which  is  about  16  miles  from  the  embryo  town  of 
Kanatak,  where  the  first  stampeders  are  gathering. 
A  road  has  been  built  from  this  point,  and  the  machin- 
ery and  supplies  are  being  hauled  by  gasoline-driven 
tractors.  The  country  where  the  drilling  will  be  done 
is  ragged,  but  not  precipitous,  and  undulating  in  general 
contour.  There  is  no  timber  along  the  Alaska  Pen 
insula  and   little  vegetation. 

logical    investigations    are    being    carried    on    at 

other  point-  along  the  Alaska  Penin  ula  and  Cook's 
Intel  with  a  view  to  locating  other  po  ibli  oil  fields. 
Reports  of  indications  of  oil  and  fa  ble  geological 
condition-,  existing  along  the  southed;  ride  <»f  the 
Alas]  ■    along  (  ool      I  i  distance 

UK     PC       bility    ol     this    region's 

future  importance.  From  Aneakshak  Ba  .  260  mile- 
southwest  of  Cold  Bay,  and  to  Hie  nortl  I  al  Kame 
shak  Bay,  Chinitna  Hay.  Tuxedna  May.  Beluga  River. 
and  •    reports  of  oil  k>  al  ior     and  po 

sible  oil  structure  At  Anchorage,  the  head  of  naviga- 
tion on  Cool      intet,  and  at  the  juncture  of  the  mam  line 


and  the  coal  branch  of  the  government  railroad,  seep- 
ages of  oil  and  gas  have  been  found  near  the  town,  and 
some  drilling  has  been  undertaken  in  a  small  way  by  a 
local  company.  Analysis  of  the  Anchorage  seepage  oil 
gives  62  per  cent  kerosene,  21  per  cent  lubricating,  and 
3  per  cent  volatile  constituents. 


Core  Drilling  Requires  Care 

Caz-eful  manipulation  is  a  prime  requisite  with  all 
types  of  core  drills,  according  to  J.  E.  Elliott  and  F.  C. 
Merritt  in  a  recent  report  of  the  California  State  Min- 
ing Bureau.  After  the  barrel  has  been  run  into  the  hole 
it  should  be  rotated  slowly,  just  off  bottom,  and  the 
pumps  should  be  started  and  allowed  to  operate  briskly 
for  about  fifteen  minutes.  This  is  for  the  purpose  of 
rotating  the  heavy  mud  out  of  the  bottom  of  the  hole, 
where  it  will  naturally  be  after  the  hole  has  been  idle 
for  a  few  hours.  Following  this  the  barrel  should  be 
raised  and  lowered  sharply  two  or  three  times  for  the 
purpose  of  dislodging  any  heavy  mud  that  may  have 
settled  in  the  barrel  on  its  way  down  the  hole.  Better 
results  are  obtained  with  a  thin  mud  than  with  a  thick 
mud,  particularly  when  sticky  shale  is  encountered. 
Naturally,  it  is  impractical  to  spud  while  taking  a  core, 
and  if  the  circulation  holes  become  completely  plugged, 
coring  must  be  discontinued  and  the  pipe  pulled,  with 
a  consequent  "wet  job,"  which  is  at  all  times  to  be 
avoided  because  of  the  resulting  damage  to  the  hole. 
Unfortunately,  it  is  not  always  possible  to  thin  the  mud. 
and  the  core  driller  must  do  the  best  he  can,  which 
means  he  must  core  slowly  and  watch  the  pumps  care- 
fully. Premature  plugging  of  the  core  barrel  is  usually 
due  to  inexperience  or  carelessness  of  the  operator. 

The  next  step  is  for  the  driller  to  feel  his  way  down 
carefully  until  the  bottom  of  the  hole  is  reached.  The 
core  barrel  is  then  rotated  slowly  and  given  very  little 
weight.  When  a  noticeable  slowing  in  cutting  of  core 
warns  the  driller  that  the  teeth  are  worn  out,  or  when 
a  sufficient  advance  has  been  made  to  till  the  core  barrel, 
the  pumps  are  slowed  down  and  considerable  weight  is 
given  to  the  pipe.  In  the  operation  of  a  single-barrel 
core  drill,  this  weight  bends  the  teeth  in  and  usually 
closes  the  bottom  of  the  cor.'  barrel,  so  that  the  material 
contained  in  it  will  not  be  lost  out.  In  operating  a 
double-barrel  core  drill  this  additional  weight  tends  to 
plug  the  opening  and  aids  in  retaining  the  core  within 
the   inner   barrel. 

After  withdrawal  of  the  core  barrel  from  the  hole, 
the  next  step  in  the  process  is  I"  extract  the  core  from 
the  barrel.  The  usual  procedure  in  using  a  single-bar 
rel  diill  is  to  cut  the  barrel  with  an  acet ;  lone  torch  into 
semi-cylindrical  parts.  The  inner  barrels  of  some  styles 
of  double-barrel  cole  drills  have  to  be  cut  in  the  same 
manner  to  gain  access  to  the  core.  In  others  the  core 
can  be  pushed  out  by  means  of  a  hydraulic  jack,  and 
from  still  others  the  core  can  lie  extracted  by  merely 
shoving  a  wooden  plunger  through  the  barrel.  Cutting 
the  barrel  with  an  OXy-acetylene  flame  has  the  disad- 
vantage of  taking  time  and  of  slightly  burning  the  core. 


November  25,   1922 


Engineering  and  Mining  Journal-Press 


951 


Technical  Papers 


Cranium  and  Radium — Bulletin  117 
of  the  University  of  Arizona,  Tucson, 
Ariz.  (26  pages;  free  on  request),  is 
devoted  to  uranium  and  radium  ores 
and  minerals.  Consideration  is  given 
to  mineralogy,  tests,  geology,  produc- 
tion, uses,  mining  and  metallurgy,  pur- 
chasers, and  general  marketing  condi- 
tions. A  brief  description  is  given  of 
Arizona  deposits. 

Canadian  Mining  —  The  Industrial 
and  Resources  Department  of  the  Ca- 
nadian National  Railways,  Toronto. 
Ont.,  has  published  for  free  distribu- 
tion a  63-page  booklet  describing  the 
mineral  deposits  and  mining  industries 
along  its  lines.  References  to  occur- 
rences are  necessarily  brief,  and  few 
of  the  operating  companies  are  men- 
tioned by  name. 

Copper  Refining — The  furnace  refin- 
ing of  electrolytic  copper  is  discussed 
in  the  October  issue  of  The  Anode,  the 
monthly  publication  of  the  Anaconda 
Copper  Mining  Co.,  Butte,  Mont.  The 
description  of  the  pi-actice  at  Great 
Falls  covers  six  pages  and  is  told  in 
elementary  language. 

Alaskan  Minerals — Bulletin  722  of 
the  U.  S.  Geological  Survey,  Washing- 
ton, D.  C,  266  pages,  obtainable  on  re- 
quest, is  a  report  on  the  progress  of 
investigations  into  the  mineral  re- 
sources of  Alaska  during  1920.  Much 
of  the  text  has  been  published  sepa- 
rately and  mentioned  in  these  columns. 

Canadian  Mineral  Production — A  pre- 
liminary report  on  the  mineral  produc- 
tion of  Canada  for  the  six  months 
ending  June  30,  1922,  44  pages,  is  ob- 
tainable from  the  Dominion  Bureau  of 
Statistics,  Ottawa,  on  request. 

Pyrite — The  Bureau  of  Topographic 
and  Geologic  Survey  of  Pennsylvania, 
Harrisburg,  Pa.,  has  published  a  19- 
page  mimeographed  bulletin  (No.  48) 
entitled  "Pyrite  from  Bituminous  Coal 
Mines  in  Pennsylvania."  The  report 
was  written  in  1918  and  describes  mode 
of  occurrence,  methods  of  estimating 
quantity  of  pyrite  available,  methods 
of  recovery,  cleaning  plants,  market, 
occurrence  in  Pennsylvania,  and  produc- 
tion and  imports. 

Mineral  Resources. — Recent  separ- 
ates issued  by  the  U.  S.  Geological 
Survey  in  the  "Mineral  Resources" 
series,  obtainable  free  on  request,  in- 
clude: "Secondary  Metals  in  1921," 
16  pages;  "Gold,  Silver,  Copper,  Lead, 
and  Zinc  in  California  and  Oregon  in 
1921,"  40  pages;  "Cobalt.  Molybdenum. 
Xickel,  Tantalum,  Titanium,  Tungsten. 
Radium,  Uranium,  and  Vanadium  in 
1921,"  27  pages;  "Copper  in  1921,"  46 
pages;  "Strontium  in  1921,"  2  pages; 
and  "Sand  and  Gravel  in  1921";  pp.  7. 

Transvaal  Report. — The  annual  re- 
port of  the  Transvaal  Chamber  of  Mines 
for  1921,  270  pages,  cloth  bound,  is  now 
available  from  the  Chamber,  at  Johan- 
nesburg. 


Foreign  Iron  Ore. — The  Imperial 
Mineral  Resources  Bureau  has  published 
Part  6  of  its  monograph  on  the  iron- 
ore  resources  of  the  world.  This  is 
devoted  to  Europe  and  Africa  outside 
of  British  possessions.  The  bulletin 
is  of  275  pages,  and  may  be  obtained, 
bound  in  boards,  for  6s.  aid.  from  H. 
M.  Stationery  Office,  Imperial  House, 
Kingsway,   London,   W.   C.   2,   England. 


Recent  Patents 


New  Books 


A  Truthful  Thriller  That 
No  One  Should  Miss 

Beasts,  Men,  and  Gods.  By  Ferdinand 
Ossendowski,  Officier  d'Academie 
Francaise.  E.  P.  Dutton  &  Co.,  New 
York.  $3. 
The  most  terrible  and  fascinating  book 
we  have  ever  read;  one  that  should  be 
read  by  everyone.  It  is  more  thrillinc 
than  the  wildest  novel  of  adventure; 
the  fearful  nakedness  of  humanity  grips 
one  with  unforgetable  lessons.  There 
is  no  document  which  is  more  vital  as 
a  contribution  to  the  literature  of  the 
present  world  unrest — anarchism,  social- 
ism, bolshevism,  capital  and  labor, 
autocracy  and  democracy,  militarism, 
pacifism — than  the  story  of  the  wander- 
ings and  adventures  of  this  Polish 
scientist,  driven  by  the  Russian  revolu- 
tion from  Siberia  to  Mongolia  and 
Thibet  in  a  desperate  and  heroic  long- 
drawn  struggle  for  his  life.  There  are 
interesting  references  to  gold  mines 
here  and  there;  and  not  only  those  who 
are  coquetting  with  the  idea  of  mining 
gold  in  Asia  should  read  this,  but  all 
others.  J.  E.  SPURR. 


Bellasis'  Hydraulics  Now 
in  Third  Edition 

Hydraulics  With  Working  Tables.     By 

E.  S.  Bellasis,  Third   Edition.     E.  P. 

Dutton  &  Co.,  New  York.  $8. 
The  commanding  feature  of  this  book 
is  its  compactness  without  sacrifice  of 
thoroughness.  After  a  brief  introduc- 
tion and  exposition  of  historical  facts 
and  definitions,  the  author  plunges  into 
general  principles  and  formulas.  Flows 
through  apertures  and  in  channels,  and 
the  movement  of  solids  by  a  stream, 
are  carefully  considered.  Orifices, 
weirs,  pipes,  open  channels,  hydraulic- 
observations,  unsteady  flows,  and  the 
dynamic  effect  of  flowing  water  all  re- 
ceive proportionate  attention.  The 
practical  aspect  of  hydraulics  is  kept 
constantly  in  mind,  as  is  indicated  by 
the  large  number  of  practical  problems 
and  tables  included  for  solving  them. 
Needlessly  long  mathematical  investi- 
gations are  avoided.  The  volume  will 
appeal  to  the  engineer  having  exten- 
sive hydraulic  problems  to  attack.  An 
element  which  may  affect  its  popular- 
ity in  the  United  States  is  its  rela- 
tively high  cost  compared  with  the  nu- 
merous other  treatises  on  hydraulics 
rvailable  here.  F.  E.  WORMSER. 


Electric  Furnace— No.  1,428,909.  Ivar 
Rennerfelt,  Djursholm,  Sweden.  An 
electric  furnace  with  an  upper  and  lower 
chamber,  means  being  pi-ovided  for 
heating  the  lower  chamber  by  at  least 
two  electrodes,  forming  an  arc.  Patent 
No.  1,428,910  covers  a  method  of  oper- 
ating electric  furnaces  consisting  in 
first  supplying  two-phase  current  for 
heating  the  charge  by  means  of  free- 
burning  arcs,  and  then  supplying  three- 
phase  current,  heating  the  charge  by 
means  of  arcs  in  contact  with  the  ma- 
terial to  be  heated. 

Screening  Device  —  Canadian  patent 
No.  219,480.  H.  B.  Walling,  Salt  Lake 
City,  and  C.  R.  Sundberg,  Garfield, 
Utah.  A  screening  device  consisting  of 
an  oscillating  plate  with  rectangular 
perforations,  under  which  are  agitating 
plates  supported  on  pivots. 

Classifier— No.  1,424,339.  J.  H.  Bur- 
gess, Port  Angeles,  Wash.,  assignor  of 
one-half  to  Clara  M.  Clayton,  Seattle. 
Wash.  A  method  of  classification  which 
consists  in  supplying  the  material  to 
the  higher  end  of  an  inclined  floor  hav- 
ing a  surface  adapted  for  collecting  and 
holding  the  product;  the  floor  is  partly 
submerged  with  water,  and  the  classifi- 
cation is  brought  about  by  wave  action. 

Reduction  of  Xickel  Ores — No.  1,- 
424,711.  L.  P.  Burrows,  Erie,  Pa., 
Crushed  nickel  ore  is  treated  in  a  closed 
chamber  with  superheated  steam  for 
five  hours  at  a  red  heat. 

Electrolytic  Process  No.  1,423,069. 
Hans  Bardt,  Saritoga,  Chile,  assignor  to 
Scotland  Hidro-Metalurgica,  Santiago, 
Chile.  Metal-containing  materials  are 
subjected  to  the  action  of  a  solution  con- 
taining sulphuric  and  nitric  acids  in  the 
presence  of  a  catalyzer,  and  under  pres- 
sure, the  pressure  being  formed  by  the 
electrolyzing  of  the  solution  in  a  closed 
container. 

Precipitating  Metals  —  No.  1,423,070. 
Hans  Bardt,  Santiago,  Chile,  assignor 
to  Hidro-Metalurgica,  Santiago,  Chile. 
Metals  in  solution  as  salts  are  treated 
with  organic  substances  containing 
poly-saccharides,  under  pressure,  and 
at  a  temperature  exceeding  100  deg.  C, 
whereby  the  metals  are  precipitated. 
This  process  was  mentioned  in  the  Sept. 
2  issue  of  this  journal. 

Manufacture  of  Electrodes — Xo.  1.- 
423,071.  Hans  Bardt,  Santiago,  Chile, 
assignor  to  Sociedad  Hidro-Metalurgica, 
Santiago,  Chile.  A  process  for  the 
manufacture  of  electrodes  consisting  in 
electrolyzing  a  solution  containing  car- 
bonate of  manganese  and  an  excess  of 
perchloric  acid,  and  employing  anode 
material  inert  to  perchloric  acid,  where- 
by a  deposit  of  a  peroxide  film  is 
formed  upon  the  anode  to  serve  as  the 
desired  electrode. 

Classifier— No.  1,423,130.  W.  C.  Mc- 
Coy, Wilkinsburg,  Pa.  An  ore-carrying 
table  submerged  in  a  tank  of  water, 
with  means  for  giving  the  table  oscil- 
lating- impulses. 
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Open-Door  Membership  Policy  Advocated 
at  Canadian  Institute  Convention 

Either  That  or  Increase  Dues,  Says  Secretary — Taxation  of 

Mines  and  Blue-Sky  Legislation  Discussed — 

Canada  Well  Represented 

By  Robert  Dunn 


FUTURE  policy  as  to  the  admission 
of  members  and  the  question  of  the 
taxation  of  mines  were  the  two  impor- 
tant matters  before  the  Canadian  In- 
stitute of  Mining  and  Metallurgy  on 
Nov.  15,  the  opening  day  of  the  annual 
meeting  held  at  Vancouver,  B.  C.  As  to 
the  former,  there  was  a  wide  divergence 
of  opinion.  G.  C.  Mackenzie,  general 
secretary,  who  was  not  present  in  per- 
son, had  a  paper  presented  by  proxy 
in  which  he  strongly  advocated  the 
"open  door."  The  scope  of  the  Insti- 
tute should  be  broadened  and  the  prin- 
ciples of  democracy  should  prevail,  he 
believed.  Hard  and  fast  rules  as  to 
technical  or  other  qualifications  should 
be  removed.  The  test  should  be  re- 
spectability and  an  honest  desire  to  be 
of  service,  through  the  Institute,  to  the 
mining  industry. 

The  sweeping  radicalism  of  Mr. 
Mackenzie  was  combated  by  H.  G. 
Nichols,  who  presented  a  paper  entitled 
"The  Institute  Idea,"  and  by  J.  D.  Mac- 
kenzie, of  the  Canadian  Geological  Sur- 
vey, Vancouver.  Mere  numbers,  Mr. 
Mackenzie  maintained,  were  not  a 
source  of  strength.  The  adoption  of 
such  a  policy  as  suggested  would  mean 
loss  of  character,  and  the  voice  of  the 
organization  would  not  have  the  force 
or  the  authority  that  would  come  from 
one  formed  of  technically  competent 
men.  He  stressed  the  point  that  there 
was  no  intention  to  differentiate  be- 
tween the  college-trained  and  others. 
Knowledge  was  what  was  sought, 
whether  it  came  from  the  college  or 
from  the  field  of  practical  experience. 
Mr.  Mackenzie  proposed  the  classifi- 
cation of  members  into  three  groups — 
namely,  full  members,  associates,  and 
imical  qualifications 
would  apply  to  the  former;  and  asso- 
ciates ami  Btndentl  would  all  be  inter- 
in  the  industry. 
The  opinion  of  the  meeting  appeared 
•  ■nly  divided  between  the  advo- 
cates of  the  two  policies.  In  the  course 
of  the  discussion  it  developed  that  the 
Institute  is  finding  it  difficult  to  finance 
itself,  and  that  it  is  necessary  either  to 
provide  for  an  increase  in  the  member- 
ship, as  suggested  by  the  secretary.  Mr. 
J,  I>.  Mackenzie,  or  to  increase  the 
annual  dues.  The  matter  will  be  the 
•  in  early  date. 
"Thp  Duties  end   Privileges  of  Tech- 


nical Journalism"  was  the  subject  of 
and  address  by  T.  A.  Rickard,  of  the 
Engineering  and  Mining  Journal-Press, 
which  is  given  in  full  elsewhere  in  this 
issue. 

"Government  Taxation  and  the  Min- 
ing Industry"  was  introduced  for  con- 
sideration by  Valentine  Quinn,  of  the 
Granby  Consolidated  Mining,  Smelting 
&  Power  Co.  He  dealt  chiefly  with  the 
situation  in  British  Columbia,  and  pro- 
posed that  the  Income  Tax  Act  be  re- 
written, allowances  being  made  for 
the  following:  Depreciation,  to  include 
short-date  amortization  of  war  expendi- 
tures and  obsolescent  allowances;  de- 
pletion; development;  and  allowance 
for  interest  on  money  borrowed  outside 
of  British   Columbia. 

The  subject  of  depletion  came  before 
the  meeting  in  a  paper  by  R.  V.  Norris, 
followed  by  the  presentation  of  the 
views  thereon  by  Hugh  R.  Van  Wage- 
nen.  The  latter  said  that  the  Canadian 
Government  already  recognized  the  ad- 
vantage of  basing  depletion  on  net 
earnings  instead  of  on  mine  valuation 
and  had  adopted  that  procedure.  He 
thought  that  the  province  should  accept 
this  lead,  that  the  conclusions  reached 
by  the  Dominion  should  be  taken  as 
basis  for  provincial  taxation,  and 
pointed  out  that  this  would  eliminate 
present  duplication  of  departmental 
machinery  and  effect  a  considerable 
monetary  saving.  In  Canada  the  gold 
and  silver  mines  were  allowed  to  deduct 
60  per  cent  of  their  net  earnings  for 
depletion  and  compute  the  tax  as  lOi 
per  cent  of  the  balance  of  the  net  earn- 
ings. Copper,  lead,  and  zinc  mines 
were  allowed  to  deduct  25  per  cent  of 
the  net  earnings  as  an  allowance  for 
depletion.  For  coal  mines  the  allow- 
ance was  about  10c.  a  ton.  Though 
this  was  not  a  scientific  method,  Mr 
Van  Wagenen  thought  that,  with  but 
slight  alteration,  it  might  be  made 
satisfactory,  and  that  the  province 
should  be  urged  to  bring  its  methods 
in  conformity  with  it. 

In     the    ensuing    discussion,    among 
log    pari    being   R.    Randolph 
i'lise   mine,   Winder- 
Mortimer  Lamb,  secretary  of 
ting;  and  T.  VV.  Ringay,  of  the 
Mining    &    Smelting    Co., 
it  developed  that  the  Provincial  Gov- 
ernment   had    been    waited    upon    with 


reference  to  taxation  and  that  the  rep- 
resentations made  had  been  received 
with  sympathy.  It  was  stated  that 
willingness  to  amend  the  act  in  regard 
to  allowances  for  depletion  had  been 
expressed.  The  question  was :  What  is 
the  most  equitable  method  of  arriving 
at  a  basis  for  such  allowance?  Mr. 
Bingay  put  it  rather  pointedly  when  he 
said:  "We  have  got  the  government 
moving  in  the  right  direction,  and  now 
we're  up  against  the  solving  of  a  very 
difficult  problem."  Mr.  Bruce  also  em- 
phasized the  difficulties  of  the  situation. 
He  pointed  out  that  there  are  a  great 
variety  of  orebodies  under  development, 
that  no  two  are  alike,  and  that  each 
has  a  character  all  its  own,  and  said 
that  to  reach  a  common  basis  for 
depletion  allowance  was  a  nice  point 
that  was  likely  to  tax  the  ingenuity 
both  of  mining  men  and  of  officials  of 
the   taxation   department. 

On  Thursday  there  were  presented 
papers  on  "Blue-Sky  Legislation  in 
Manitoba,"  by  Prof.  R.  C.  Wallace,  of 
the  University  of  Manitoba;  "The 
Story  of  Zinc,"  by  Prof.  H.  N.  Thom- 
son, of  the  University  of  British  Co- 
lumbia ;  "The  Mineral  Industry  of 
British  Columbia,"  by  Prof.  S.  J.  Scho- 
field,  of  the  University  of  British 
Columbia;  "The  Ore  Deposits  of  the 
Coast  Range,"  by  William  M.  Brewer, 
government  mining  engineer;  "The 
Premier  Mine,  Stewart,"  by  Dr.  George 
Hanson,  of  the  Geological  Survey,  Van- 
couver; "The  Quartz  Veins  of  Barker- 
ville.  Cariboo  District,"  by  Prof.  W.  L. 
Uglow.  of  the  University  of  British 
Columbia;  and  "The  Gold  and  Silver 
Mining  Industries  of  Ontario  and  the 
Asbestos  Industry  of  Quebec,"  by  A.  G. 
Burrows  and  Harrison  H.  Hansen,  of 
Ontario. 

To  Welcome  Caetani 

A  reception  and  banquet  at  which 
Prince  Gelasio  Caetani,  the  new  Am- 
bassador of  Italy  to  the  United  States. 
will  be  guest  of  honor,  is  being  planned 
by  the  Federated  American  Engineer- 
ing Societies.  I  .  \V.  Wallace,  the  exec- 
utive secretary  of  the  organization,  has 
written  Ambassador  Caetani  telling 
him  of  the  desire  of  the  engineers  in 
this  country  to  pay  him  this  mark  of 
respect.  No  information  has  been  re- 
ceived as  yet  at  the  Italian  Kml 
to  the  time  of  the  new  Ambassador's 
arrival.  It  is  believed,  however,  that 
he  will  be  in  this  country  by  the  first 
of  the  year,  in  which  event  Mr,  Wal- 
lace hopes  to  arrange  to  have  Prince 
Caetani  .as  the  truest  of  honor  at  the 
annual  banquet  of  American  Engineer- 
ing Council.  If  that  is  done,  arrange- 
ments will  be  made  so  that  all  engi- 
who  desire  may  attend. 
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MEN  YOU  SHOULD 
KNOW  ABOUT 


F.  W.  Bradley  recently  returned  from 
Juneau,  Alaska,  to  San  Francisco. 

W.  Lee  Heidenreich  is  visiting  the 
country  around  Alice  Arm  and  Stewart, 
B.  C.  " 

P.  A.  Simon,  president  of  the  Simon 
Silver-Lead  Co.,  has  recently  been  in 
New  York. 

J.  Gordon  Hardy  has  left  for  Colom- 
bia, South  America,  on  a  three  months' 
examination  trip. 

John  T.  Fuller,  of  Bauxite,  Ark.,  re- 
cently spent  a  few  days  in  Pittsburgh 
and   one   in    New   York. 

W.  T.  Tolch,  of  the  Alaska  Gastineau 
Mining  Co.,  at  Thane,  Alaska,  was  re- 
cently in  San  Francisco. 

Arthur  C  James,  vice-president  of 
the  Phelps  Dodge  Corporation,  is  mak- 
ing an  inspection  of  the  company's 
properties  in  the  Southwest. 

Dr.  J.  A.  L.  Henderson,  of  London, 
is  visiting  American  oil  fields.  He  is 
best  known  for  his  work  in  the  oil  fields 
of  Trinidad  and  Nova  Scotia. 

Arthur  E.  Pettit,  after  twenty-six 
and  a  half  years'  service  with  the  Con- 
solidated Gold  Fields  of  South  Africa, 
Ltd.,  and  subsidiary  companies,  is  re- 
tiring from  active  practice  at  the  end 
of  the  year. 

F.  M.  Smith,  manager  of  the  Bunker 
Hill  smelter  at  Kellogg,  Idaho,  and 
T.  A.  Rickard  attended  the  meeting  of 
the  Canadian  Mining  Institute  at  Van- 
couver, B.  C. 

Melvin  Brugger,  who  has  been  en- 
gaged in  exploration  work  in  Portu- 
guese West  Africa  for  the  last  two 
years,  is  now  in  New  York  on  his  way 
to  Oklahoma. 

C.  W.  Purington  has  returned  to 
Yokohama  from  an  inspection  of  the 
properties  of  the  Ayan  Corporation, 
Ltd.,  in  the  vicinity  of  Okhotsk,  on  the 
Siberian  coast. 

Edward  P.  Scallon,  general  superin- 
tendent of  mines  for  the  Clement  K. 
Quinn  Co.,  was  elected  representative- 
at-large  of  the  53d  district  of  the  State 
of  Minnesota  at  the  last  election. 

David  White,  of  the  U.  S.  Geological 
Survey,  is  in  Virginia  to  examine  the 
paleontology  and  stratigraphy  of  the 
red  shales  in  the  vicinity  of  Big  Stone 
Gap.    He  is  being  assisted  by  J.  B.  Eby. 

A.  Mayor,  of  London,  England,  has 
been  in  Winnemucca,  Nev.  to  examine 
the  affairs  and  plant  of  the  Silver  State 
Chemical  Co.  The  completion  of  the 
plant  depends  largely  upon  results  of 
his  examination. 

F.  L.  Ransome  is  continuing  his  ex- 
amination of  the  Oatman  district  in 
Arizona.  He  also  will  visit  Boulder 
Canyon  for  further  exploration  work 
for  the  Reclamation  Service.  H.  A.  C. 
Jenison  will  assist  Mr.  Ransome  in  the 
Oatman  district  work. 


F.  A.  Woodward,  present  general 
manager  of  the  Iron  Cap  Copper  Co., 
has  returned  to  Globe,  Ariz.,  after  an 
extensive  trip  in  the  East  during  which 
he  visited  Boston  and  New  York  and 
attended  the  meeting  of  the  American 
Mining  Confess  at  Cleveland. 

G.  J.  Hammond,  general  manager  of 
the  million  dollar  Hydro-Carbon  Prod- 
ucts Corporation  of  San  Francisco,  re- 
cently visited  Edmonton,  Alta.,  in  con- 
nection with  a  project  for  treating 
commercially  the  tar  sands  of  Atha- 
basca. 

Charles  R.  Fettke,  associate  profes- 
sor of  geology  and  mineralogy  at  the 
Carnegie  Institute  of  Technology,  at 
Pittsburgh,  has  completed  an  investiga- 
tion of  the  oil  resources  of  the  coals  and 
carbonaceous  shales  of  Pennsylvania 
for  the  State  Bureau  of  Topographic 
and  Geological  Survey. 

That  the  new  Italian  Premier  should 
have  chosen  Gelasio  Caetani  as  Ambas- 
sador to  the  United  States  is  a  matter 
of  great  satisfaction  to  American  engi- 
neers. Ambassador  Caetani  has  dis- 
tinguished himself  both  as  a  mining 
and  as  a  civil  engineer.  He  is  the 
fifth  son  of  the  Duke  of  Sarmiento, 
and  despite  the  prominence  of  the 
family  in  political  affairs,  insisted  on 
following  his  bent  toward  engineering 
and  he  completed  the  course  in  civil 
engineering  at  the  University  of  Rome. 
Almost  immediately  after  having  been 
graduated  from  that  institution,  he 
came  to  the  United  States  and  entered 
Columbia  University,  where  he  took  the 
complete  mining  engineering  course. 
He  then  went  to  California,  where  he 
joined  the  staff  of  F.  W.  Bradley,  and 
specialized  on  work  in  the  Coeur 
d'Alene  district.  He  took  an  important 
part  in  working  out  the  problems  in 
the  new  Bunker  Hill  mill,  in  that  dis- 
trict. Among  other  things  he  invented 
the  Bunker  Hill  screen,  an  ore-dressing 
device  which  has  proved  to  be  of  great 
worth.  Later  Mr.  Caetani  formed  a 
partnership  with  Albert  Burch  and 
Oscar  Hershey,  and  was  thus  engaged 
when  the  Great  War  began.  He  retired 
from  the  partnership  and  returned  to 
Europe  in  answer  to  a  call  from  the 
Red  Cross.  He  served  with  that  organ- 
ization until  Italy  entered  the  war.  He 
then  joined  the  colors  and  was  assigned 
to  an  engineering  regiment.  His  war 
service  was  a  succession  of  achieve- 
ments, the  principal  two  of  which  were 
the  blasting  operation  at  Col  de  Lana 
and  the  supply  of  outposts  in  the  high 
Alps.  His  success  in  each  of  these  in- 
stances is  attributable  to  his  mining 
experience. 

Following  the  armistice,  Mr.  Caetani 
felt  that  it  was  his  duty  to  stay  at 
home  and  help  to  pull  his  country 
through  the  difficulties  of  reconstruc- 
tion, although  it  was  his  personal  de- 
sire to  return  to  the  United  States  and 
to  resume  his  professional  work,  which 
had  assumed  promising  proportions  at 
the  time  he  was  forced  to  leave.  With 
the  purpose  of  providing  employment 
and  increasing  food  production,  he  di- 
rected a  large  reclamation  project  and 


took  an  active  part  in  political  affairs. 
As  a  member  of  the  City  Council  of 
Rome,  he  has  had  an  important  hand 
in  the  stirring  political  events  of  the 
recent  months  in  Italy. 

The  new  Premier  has  announced 
that  he  will  give  the  country  a  govern- 
ment, rather  than  a  ministry.  The  min- 
ing engineers  of  the  West  know 
Caetani,  and'  his  selection  as  Italian 
Ambassador  is  certain  to  be  applauded 
in  many  a  mining  camp. 

Mining  and  metallurgical  engineers 
visiting  New  York  City  last  week  in- 
cluded: Tom  K.  Willett,  of  Graham. 
Tex.;  Hugh  M.  Roberts,  of  Minneapolis; 
W.  H.  Staver,  of  Idaho  Springs,  Colo.; 
Leon  Feuchere,  of  Bisbee,  Ariz.; 
Richard  A.  Parker,  of  Denver;  H.  H. 
Hasler,  of  Cresson,  Pa.;  Harry  O. 
Robinson,  of  Margarita,  Venezuela;  and 
Henry   S.  Munroe,  of  Litchfield,   Conn. 


Obituary 


Michael  E.  Welch,  of  Burke,  Idaho, 
who  was  for  more  than  ten  years  fore- 
man of  the  Hercules  mine,  was  acci- 
dentally killed  in  the  mine  on  Nov.  2. 

Henry  Calvin  Brougher,  president  of 
the  Tonopah  Divide  Mining  Co.,  died 
in  San  Francisco  on  Nov.  7.  Mr. 
Brougher  was  one  of  the  best-known 
mining  operators  in  Nevada.  He  was 
active  in  Tonopah,  Goldfield,  and 
Divide. 

Captain  O.  W.  Carlson,  an  Alaskan 
prospector,  died  in  San  Francisco  on 
Nov.  12,  after  a  short  illness.  He  was 
seventy-seven  years  old.  During  the 
first  gold-seekers'  rush  to  Nome,  Cap- 
tain Carlson  was  in  the  forefront  of 
the  stampede,  and  he  filed  on  many 
holdings  around  which  centered  some 
bitter  fights  for  ownership.  He  later 
was  made  agent  at  Unga  for  the  Alaska 
Commercial  Co.,  and  served  in  this  ca- 
pacity for  many  years. 


SOCIETY   MEETINGS 
ANNOUNCED 


The  National  Crushed  Stone  Associa- 
tion will  hold  the  annual  convention  at 
Chicago,  Jan.  15-17. 

The  third  annual  meeting  of  the 
American  Petroleum  Institute  will  be 
held  at  the  Statler  Hotel,  St.  Louis,  Mo., 
on  Dec.  6,  7  and  8.  The  annual  dinner 
will  be  held  on  Dec.  7. 

The  thirty-fifth  annual  meeting  of 
the  Geological  Society  of  America  will 
be  held  Dec.  28-30  at  Ann  Arbor,  Mich., 
by  the  invitation  of  the  University  of 
Michigan.  The  headquarters  for  reg- 
istration will  be  at  the  University  of 
Michigan  Union,  and  the  scientific  ses- 
sions will  be  held  at  the  Natural  Sci- 
ence Building. 
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Leading  Events 


DEALERS  in  radium  are  offering  the  element  at 
$70,000  per  gram,  compared  with  recent  price  of 
$120,000.  The  Belgian  Congo  is  the  source  of  the 
cheaper  product. 

Present  progress  indicates  that  Star  crosscut,  in  the 
Coeur  d'Alene,  will  be  completed  in  a  year. 

The  United  Verde  and  U.  V.  X.  companies  default 
tax  payments  to  test  legality  of  Arizona  mine  tax. 

Miami  Copper  Co.  benefits  by  settlement  of  flotation 
litigation. 

Leadville   (Colo.)   companies  anticipate  mild  "boom." 

Alaska  Juneau  made  an  operating  profit  in  October. 


The  Mother  Lode  coalition  company  has  increased  the 
output  of  its  copper  mines  in  Alaska. 

The  San  Luis  Potosi  smelter,  in  Mexico,  is  operating 
at  full  blast. 

The  Park  City  Mining  &  Smelting  Co.,  a  new  Utah 
merger,  declares  first   dividend. 

Calumet  &  Hecla  output  in  Michigan  is  now  at  the 
rate  of  5,000,000  lb.  of  copper  monthly. 

In  Colorado,  the  Boulder  County  and  Caribou  mines 
are  being  reopened. 

The  Butte  &  Superior  company  is  making  a  good 
current  profit  on  its  zinc-silver  ore. 


Leadville  Looks  for  Mild  "Boom" 
— Zinc  Output  Increases 

Activity  throughout  the  various  sec- 
tions of  the  Leadville  district  in  Colo- 
rado continues  to  increase,  and  exten- 
sive preparation  for  enlarged  opera- 
tions seems  to  indicate  a  real  boom 
during  the  coming  winter.  The  new 
unit  of  the  Western  Zinc  Oxide  Co.'s 
plant,  which  was  completed  in  1918  but 
was  never  operated,  has  been  put  into 
operation,  and  a  constantly  increasing 
amount  of  zinc  ore  is  being  lifted  from 
a  number  of  mines.  Operations  have 
been  renewed  at  the  Mikado  shaft,  in 
Graham  Park,  which  has  been  inactive 
since  1919.  The  electrical  equipment 
has  been  overhauled,  and  work  will  be 
confined  for  the  present  to  workings 
above  the  water  level.  John  Harvey 
will  have  charge  of  the  property. 


Gold  Bounty  Bill  Introduced 
by  Senator  Oddie 

A  bill  which  directs  the  government 
to  pay  a  bounty  of  $5  per  troy  ounce 
for  new  gold  produced  in  the  United 
States  was  introduced  in  the  Senate  on 
Nov.  21  by  Senator  T.  L.  Oddie,  of 
Nevada.  The  measure  is  entitled  "A 
Bill  to  Conserve  the  Natural  Gold 
Resources  of  the  Nation."  It  was 
referred  to  the  Committee  on  Banking 
and  Currency. 


West  Shiningtree  District  Favor- 
ably Impresses  W.  H.  Weed 

Walter    II.    Weed,  of    New    York,   who 

en  making  an  investigation  of 
the  Wc-t  Shiningtrec  gold  area,  60 
iiith  of  Porcupine,  in  Ontario, 
Canada,  on  behalf  of  sonic  of  the  com 
panies  represented  there,  repoi 
he  is  favorably  impressed  with  the  po 
Bibilities  of  the  district.     II i 

kftei    visiting    almost    all    of    the 
gold     (I  i'ltirm     the     work     of 

the  Ontario  Bureau  of  Mines,  which 
showed  the  geological  and  mincralogicnl 
■  onditll  iinlar     to     • 

Porcupine,    and    he    is    confident 
underground  development  is  all  that  is 

to   make  the   dist  i 

lart 

I  and  are  persistent  f 

•  lie  veins  show 
II  at   the  surface. 


Calumet  &  Hecla  Is  Producing 
5,000,000  Lb.  per  Month 

Selective  Mining   Brings  Yield  to  40  lb. 

Per    Ton — Labor    Shortage 

\ffects  Subsidiaries 

Calumet  &  Hecla's  daily  rock  tonnage 
averages  3,300  tons,  the  yield  being 
1(1  lb.  to  the  ton.  In  addition  the  re- 
covery from  the  reclamation  plant  is 
l,7.r)0,000  lb.  of  refined  copper  per 
month,  which  makes  a  total  of  approxi- 
mately 5,000,000  lb.  Keen  selection  of 
ground  and  the  mining  of  backs  of 
rich  stopes  in  some  of  the  conglomerati 

btlte   to  the   high   yield. 
Some   work  will   be  done   in   the   waj 
1 1  ceolfl  during  the  wlntei . 

in    preparation    for    a     possible    resump- 
tion   of   operations    in   the   spring.      The 

mck  house  at   No.  6  shaft,  old  0 
is   to    be    repaired,   and    at    K. 

minor    repairs    will    be    given    attention. 
The     reopening    of    Osceola    and     other 

subsidiaries    of    Calumet    A    Helca    in 

ng     will    depend     on     the     labor 

on  'in'  metal  mar 

upply  of  labor  is 
short  of  requirements,  and  there  ;s 
much  doubt  in  mining  circles  that 
spring  will  bring  any  Improvement. 


Utah  Copper  Is  Concentrating 
19,000  Tons  of  Ore  Per  Day 

By  the  first  of  December  the  Utah 
Copper  Co.'s  Magna  plant  will  be  treat- 
ing 2,000  tons  of  ore  per  day,  opera- 
tions having  just  been  resumed  for  the 
first  time  since  February,  1919.  Two 
units  are  being  used.  Whether  addi- 
tional units  will  be  put  into  operation 
later  will  depend  altogether  upon  the 
instruction  received  from  the  eastern 
offices  of  the  corporation,  according  to 
officials    in    Salt    Lake    City. 

On  July  1  work  was  begun  by  the 
company  to  convert  the  Magna  mill 
from  a  table  concentration  to  a  flota- 
tion plant.  This  necessitated  the  re- 
moval  of  the  large  number  of  vanners 
and  their  replacement  by  Magna  type 
Janney  oil-flotation  machines.  No  addi- 
tional work  had  to  he  done  in  the 
grinding  department  of  the  mill,  which 
had  already  been   remodeled. 

In  present  practice  the  ore  is  put 
through  rolls  and  tube  mills.  Garfield 
and  Wiltley  tables  are  used  in  the  con- 
centration department.  The  material 
containing  mineral  values  not  n 
bj  tabic  concent  ration  is  conveyed  for 
treatment   to  the  .1  annoy   flotation  cells. 

At  present,  tiie  Arthur  mill  is  treat- 
ing   about     1  T.i t,ms    daily,    bringing 

tin-  tot.al  tonnage  now  handled  by  the 
Companj  at  both  plants  up  to  l'.i.OOO 
tons. 

the  plant  was  converted  to  an 
oil  flotation  plant,  it  had  an  estimated 
i  apacit]  of  - 0  tons  daily. 


Transvaal  Gold  Output 

London.   Nov.   18. — Production  of  gol  i 
in  the  Transvaal  during  Octobei 
77K.1.V.I    OS. 
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Suspension  of  Operations  by 
Knight  Central  Explained 
Policy  Adopted  in  1917  and  Adhered  to 
Since,  Says  Johannesburg  An- 
nouncement— -Ore  Exhausted 

In  connection  with  the  closing  down 
of  the  Knight  Central  Gold  mine,  Rand 
Mines,  Ltd.,  as  secretary  to  the  Knight 
Central,  Ltd.,  has  issued  a  circular  to 
shareholders,  dated  at  Johannesburg, 
which  says: 

In  view  of  the  disappointing  results 
obtained  in  the  area  south  of  the  Sim- 
mer Dyke,  the  board  decided,  as  far 
back  as  the  middle  of  1917,  to  suspend 
all  shaft  sinking,  to  limit  development 
to  the  few  points  where  payable  values 
had  been  exposed,  and  to  continue  mill- 
ing until  it  was  no  longer  possible  to 
do  so  profitably,  when  operations  would 
be  terminated.  This  policy  has  re- 
mained in  force  throughout,  having 
been  reaffirmed  by  the  board  and  in- 
dorsed by  shareholders  from  time  to 
time. 

The  fullest  information  has  been 
given  in  the  published  reports  year  by 
year  regarding  the  scale  and  results  of 
development,  ore  reserves,  and  the  pros- 
pective life  of  the  mine.  The  latest  in- 
timation of  this  kind  is  to  be  found  in 
the  report  of  the  consulting  engineer 
dated  Feb.  11,  1922,  which  stated  that: 

"The  position  as  far  as  it  can  be  seen 
is  that  the  life  of  the  mine  will  only  be 
a  matter  of  months.  A  large  area"  re- 
mains undeveloped,  but  practically  all 
exploratory  work  has  been  abandoned 
owing  to  the  unpromising  prospects,  as 
explained  by  the  consulting  engineer  in 
his  report  of  the  previous  year.  The 
grade  of  ore  left  in  the  mine  is  so  low- 
that  it  could  not  be  worked  at  a  profit 
with  gold  at  its  normal  price,  while  any 
selective  mining  is  out  of  the  question 
in  view  of  the  very  limited  number  of 
points  of  attack  available." 

Shareholders  have  also  been  advised 
that  any  scheme  for  exploring  the  large 
undeveloped  area  owned  by  the  com- 
pany would  necessitate  the  sinking  and 
equipping  of  at  least  one  new  vertical 
shaft,  which,  with  the  necessary  de- 
velopment, would  entail  the  expenditure 
of  a  large  amount  of  money,  not  war- 
ranted by  the  prospects. 

Since  the  termination  of  the  strike 
at  the  end  of  March,  the  company  has 
continued  milling  operations  at  a  profit; 
but  the  supply  of  rock  that  can  be 
milled  at  a  profit  has  now  nearly 
reached  exhaustion,  and  the  directors 
are  satisfied  that  it  will  not  be  possible 
to  earn  profits  after  the  end  of  January 
next  or  thereabouts.  Operations  will 
in  any  case  be  continued  until  a  loss  is 
incurred. 


Yellow  Pine  Resumes  Operation  of 
Its  Zinc-Lead  Mine 

The  Yellow  Pine  Mining  Co.  has  re- 
sumed mine  and  mill  operations  at  its 
property  at  Goodsprings,  Nev.,  after  a 
shutdown  of  two  years  due  to  the  low 
price  of  zinc  and  lead.  This  company 
was  incorporated  in  1902  and  has  paid 
fifty-nine  dividends  aggregating  $2.61 
per  share  or  $2  610,000.  Ore  reserves 
are   large. 


Progress  Made  in  Star  Crosscut, 

in  Coeur  d'Alene  District 

Should  Be  Finished  in  Another  Year — 

Will  Supply  Ore  to  New  Bunker 

Hill  Zinc  Plant 

The  8,926-ft.  crosscut  from  the  2,000 
level  of  the  Hecla  mine,  at  Burke,  Idaho, 
which  will  be  the  operating  outlet  for 
the  Star  mine,  had  been  extended  5,018 
ft.  on  Nov.  1,  leaving  3,908  ft.  to  go  to 
reach  the  Star  vein.  The  Hecla  man- 
agement predicts  that  the  crosscut  will 
be  completed  in  another  year.  The 
work  was  started  in  August,  1920,  and 
it  was  estimated  at  the  time  that  it 
would  be  completed  in  two  years.  Short- 
age of  labor  during  the  present  year 
has  delayed  the  work  and  it  will 
probably  require  about  three  months 
more  than  the  original  estimate. 

The  Star  crosscut  is  perhaps  the  most 
interesting  development  enterprise  in 
the  history  of  the  Coeur  d'Alene  dis- 
trict, and  wide  attention  was  attracted 
to  it  through  litigation  instituted  to 
prevent  its  being  driven.  About  a  year 
and  a  half  ago  the  directors  of  the 
Hecla  Mining  Co.  and  officers  of  the 
Bunker  Hill  &  Sullivan  company  en- 
tered into  an  agreement  to  purchase 
and  operate  the  Star  mine  on  a  "50-50" 
basis,  and  a  few  months  later  the 
ciosscut  was  started  from  the  2,000 
level  of  the  Hecla,  to  provide  a  perma- 
nent operating  outlet  for  the  Star.  In 
the  meantime,  injunction  proceedings 
were  started  in  the  district  court  at 
Wallace  and  in  the  superior  court  of 
Spokane  by  the  late  Eugene  R.  Day,  a 
stockholder  in  the  Hecla,  and  Mrs. 
Smith,  a  Hecla  director,  to  restrain  the 
stockholders  of  Hecla  from  ratifying 
the  agreement  entered  into  by  the  direc- 
tors with  the  Bunker  Hill  &  Sullivan; 
also  asking  the  court  to  stop  work  in 
the  crosscut  pending  the  final  decision 
of  the  court.  The  courts  refused  to 
interfere  with  the  crosscut,  and  later 
dismissed  the  injunction  proceedings 
without  hearing  the  testimony  on  be- 
half of  Hecla  and  Bunker  Hill. 

The  Star  mine  has  a  large  body  of 
low-grade  lead-silver  and  zinc  ore, 
which  will  be  an  important  source  of 
supply  for  the  electrolytic  zinc  plant 
which  the  Bunker  Hill  &  Sullivan  ex- 
pects to  have  in  operation  within  the 
next  two  years,  at  which  time  the  Sta'' 
mine  will  be  in  position  for  production. 


Mother  Lode  Coalition  Increases 
Copper  Production 

In  the  first  ten  months  of  1922  the 
Mother  Lode  Coalition  Mines  Co.  pro- 
duced 20,499,325  lb.  of  copper,  compared 
with  total  output  in  1921  of  18,901,592 
lb.  The  next  two  months  should  bring 
production  close  to  25,000,000  lb.,  as 
operations  expand  under  the  new  con- 
tract with  Kennecott  Copper  Corpora- 
tion for  handling  12,000  tons  of  ore 
monthly,  compared  with  6,000  tons 
heretofore.  As  copper  market  condi- 
tions warrant,  the  Mother  Lode  com- 
pany, under  the  new  contract,  should 
be  able  to  produce  up  to  3,000,000  or 
4,000,000  lb.  monthly.  The  present  cost 
is  reported  as  6.87c.  per  pound. 


Arizona  Mine  Taxation  Methods 
Will  Be  Tested 

Jerome    Companies    Fail    to    Pay;    De- 
linquency   Will    Bring    Question 
of  Appraisal  Into  Courts 

The  United  Verde  Copper  Co.  and  the 
United  Verde  Extension  Mining  Co.,  the 
largest  two  mining  companies  operating 
in  Yavapai  County,  Ariz.,  have  failed 
to  pay  their  1922  taxes  to  Frank  E. 
Smith,  county  treasurer.  On  Nov.  6. 
the  last  day  for  the  payment  of  taxes, 
the  two  companies  offered  to  the  treas- 
urer checks  for  the  lower  amounts 
which  they  claim  the  tax  commission 
should  have  assessed  against  their 
properties  under  the  state  laws.  The 
companies  claim  that  under  the  state 
law  their  tax  should  have  been  assessed 
on  the  basis  of  production  over  a  five- 
year  period,  but  the  tax  commission 
varied  from  this  procedure  and  as  a  re- 
sult arrived  at  a  higher  figure.  The 
checks  for  the  smaller  amount  were  re- 
jected by  the  treasurer,  and  litigation 
undoubtedly  will  be  started. 

Mining,  companies  claim  that  mines 
and  mining  property  should  be  taxed  as 
is  other  property,  on  an  approximation 
of  their  sale  value. 

James  S.  Douglas,  president,  has  ap- 
praised the  United  Verde  Extension 
property  at  $20,000,000,  whereas  the 
tax  was  based  on  a  valuation  of 
$32,000,000. 

Settlement  of  Flotation  Litigation 
Helps  Miami  Copper  Co. 

The  Miami  Copper  Co.  is  producing 
about  6,000,000  lb.  of  copper  a  month 
from  its  mines  in  the  Globe-Miami  dis- 
trict, in  Arizona.  This  is  a  high  record 
performance  for  the  company,  and  is 
all  the  more  remarkable  when  it  is 
realized  that  this  output  is  secured 
from  five  of  six  units  of  its  mill. 

Greater  mill  efficiency  obtained  in 
part  from  free  and  unrestricted  use  of 
flotation  is  a  factor  assisting  in  these 
results.  Cost  of  production  is  being 
lowered  proportionately.  The  labor 
situation  is  generally  satisfactory.  One 
helpful  factor  is  the  large  amount  of 
Mexican  labor  available. 


Guatemala  Ships  1,000  Lb.  of 
Mica  Monthly  to  U.  S. 

Guatemala,  although  at  present  a 
small  producer  of  mica,  may  become,  as 
a  result  of  development  work  now  in 
progress,  an  important  exporter  of  this 
mineral,  according  to  a  report  to  the 
Department  of  Commerce.  As  the 
United  States  requires  four  times  the 
mica  it  produces,  Guatemala  should 
readily  find  in  the  United  States  a  mar- 
ket for  all  that  it  can  export  in  the 
future.  Four  mines  are  now  open  and 
operating,  all  under  American  control; 
a  fifth  mine  will  be  opened  within  a 
month  or  two,  and  two  more  mines  are 
expected  to  be  operating  before  the  end 
of  the  year.  Present  production  is  at 
the  rate  of  600  to  1,000  lb.  per  month, 
being  about  40  per  cent  cut  mica  and  60 
per  cent  rough  trimmed,  all  of  which  is 
being  shipped  to  the  United  States. 
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Butte  &  Superior  Netted  $108,821 
in  Third  Quarter 

Zinc-Silver    Producer   Earns   Profit   for 
First  Time  Since  1920 

The  Butte  &  Superior  Mining  Co.  has 
for  some  months  been  earning  substan- 
tial profits,  although  the  net  loss  for 
the  first  nine  months  of  1922  was 
1142,573,  due  to  the  losses  incurred 
before  production   was  resumed. 

This  illustrates  the  heavy  expense 
mining  companies  are  compelled  to 
undergo  when  their  properties  are 
closed  down.  The  Butte  &  Superior 
mine  was  shut  down  from  November, 
1920.  to  February  of  this  year.  The 
total  cost  of  this  fifteen-month  suspen- 
sion was  $1,210,237,  and  notwithstand- 
ing the  zinc  market  has  been  steadily 
advancing  since  early  summer  of  this 
year,  Butte  &  Superior  in  the  quarter 
just  ended  had  to  charge  "shutdown 
expense"  amounting  to  $92,614.  This, 
however,  is  believed  to  clean  up  all 
these   extraordinary   expenses. 

Due  to  labor  shortage,  production  of 
ore  fell  off  to  77,031  tons  during  the 
third  quarter,  resulting  in  an  output  of 
20.756,117  lb.  of  zinc.  The  ore  in  the 
first  nine  months  of  1922  averaged  5\ 
oz.  of  silver  per  ton,  which  on  a  95  per 
cent  recovery  would  mean  a  production 
of  approximately   1,100,000   oz. 

Costs  are  still  high  in  Butte.  Butte 
&  Superior's  cost  in  the  September 
quarter  averaged  about  $10.50  per  ton 
of  ore.  This  is  about  $1  per  ton  less 
than  in  the  same  period  of  1920,  but 
is  about  $2  per  ton  above  "normal." 

Mining  and  milling  operations  are 
functioning  efficiently  and  it  would  not 
be  surprising  if  Butte  &  Superior 
earned  enough  in  the  final  three  months 
of  this  year  to  wipe  out  the  first  nine 
months'  deficit  of  $142,573. 

Iron  Mine  Will  Be  Operated 

Through  New  4' 2 -Mile 

Tunnel 

Development  of  the  iron  deposits  at 
Cogue,  in  the  Val  D'Aosta  in  Italy,  by 
the  Anslado  company  is  well  under  way, 
according  to  a  report  to  the  Department 
of  Commerce.  This  was  one  of  the  great 
undertakings  begun  by  Italy  under  the 
pressure  of  war  necessitii  The  prin- 
cipal problem  in  this  connection  was 
that  of  transporting  the  ore  to  Aosta, 
where  electric  furnaces  were  erected. 
This  was  solved  by  driving  a  tunnel 
through  the  intervening  mountain.  This 
tunnel,  which  baa  B  length  of  7  km.  (41 
.  has  just  been  completed.  The 
importance  of  the  work  involved  is 
demonstrated  by  the  fact  that  six  years 
have  been  required  for  its  construction 
The  Iron  deposit!  In  question 

than  10,000,000  tons, 

and  the  mineral  is  from  62 

nl   pure  magnetite,  similar 

which   yield   a 

My  malleable.    These  mines, 

heir    hydro-eli'.  tr  i.      plants,    fur- 

'her  equipment,  are  still  the 
ty  of  the  old   Anslado  company, 
which   is   undV  sidering 

offers  for  the;r  put 


Spanish  Lead  Mine  Will  Have 
Electric  Power 

The  Arrayanes  lead  mine,  belonging 
to  the  state,  in  the  Linares  basin,  in 
Spain,  is  to  be  electrified.  The  neces- 
sary material  is  already  to  hand,  says 
a  message  from  Reuter.  It  is  hoped 
to  increase  the  production,  which  has 
fallen  to  a  low  level,  hardly  exceeding 
2.000  tons  a  month. 


Feldspar  Is  Produced  by  Seventy 
Different  Companies 

There  are  approximately  seventy 
producers  and  grinders  of  feldspar  in 
the  United  States  of  sufficient  size  to 
be  listed.  The  principal  production  is 
along  the  Atlantic  coastline,  from 
Maine  to  Georgia,  with  some  produc- 
tion in  California  and  a  little  in  Colo- 
rado. 
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Radium  Now  $70,000  per  Gram; 
Was  $120,000 

Mining  of  Pitchblende  Ores  in  Katanga,  Belgian  Congo,  Responsible 
for  Drop  in  Price,  Says  Geological  Survey 


PRODUCERS  of  "commercial"  ra- 
dium have  recently  advertised  their 
product  at  about  $70,000  per  gram 
(about  15.4  grains)  of  elemental  ra- 
dium, whereas  the  former  price  was 
$120,000.  The  U.  S.  Geological  Survey 
has  explained  the  reasons  for  this  new 
price.  A  considerable  reduction  had 
preceded  this  drop,  because  several  man- 
ufacturers had  on  hand  fairly  large 
stocks  of  radium,  which,  owing  to  the 
present  financial  conditions,  were  not 
sold  readily.  The  recent  great  drop, 
however,  was  not  due  to  this  cause;  it 
was  due  to  the  discovery  in  Katanga,  in 
Belgian  Congo,  of  large  deposits  of 
rich,  easily  worked  radium  ores  and  to 
the  erection  of  a  plant  at  Oolen,  Bel- 
gium, about  40  miles  from  Antwerp, 
for  producing  radium  from  those  ores. 
These  deposits  are  at  Luiwishi  and 
Kasolo,  near  Elisabethville,  in  the  ex- 
treme southern  part  of  Belgian  Congo, 
and  consist  of  veins  on  the  property  of 
the  Union  Miniere  du  Haut-Katanga 
a  British-Belgian  company  operating 
huge  copper-bearing  properties  in  Ka- 
tanga. The  veins  carry  pitchblende, 
which  is  in  large  part  altered  to  gum- 
mite,  uranophane,  and  other  uranium 
minerals.  A  subsidiary  company  has 
been  formed  to  extract  the  radium,  and 
a  considerable  quantity  of  ore  carrying 
many  times  as  much  radium  as  the 
carnotite  ores  that  have  heretofore  gov- 
erned  the  world's  markets  has  been 
shipped  to  Belgium.  No  data  are  at 
hand,  however,  to  show  that  in  the 
tte  the  newly  found  deposits  will 
ly  yield  as  much  radium  as  the 
deposits  in  the  plateau  region  of  the 
United  States,  though  a  considerable 
quantity  can  be  produced  from  the 
Katanga  deposits  al  a  much  lo«> 
and  it  is  thai  COSl  that  is  ruling  the 
radium  market  today, 

American    companies,   closing    down 
-    mine  .   have  undertaken  to 
the    African    product,   and   ra- 
dium is  then  fine  now  offered  at  a  price 
lnwi  i   than  any  that  has  prevailed  since 
of  commerce,  and  an 
"ity  is  thus  given  to  branches  of 
government,     hospitals,     doctors,     and 
philant  I 


material  at  a  minimum  expenditure, 
for  it  seems  probable  that  the  price 
will  go  no  lower.  Eventually  the  prin- 
cipal source  of  radium  may  again  be 
the  carnotite  deposits  of  the  West,  and 
when  that  time  comes,  if  not  before,  the 
price  will  again  rise. 


Graphite  Producers  Seek  Modi- 
fication Under  "Flexible 
Tariff"  Provisions 

The  cost  of  producing  graphite,  which 
furnished  the  topic  of  lively  hearings 
before  both  House  and  Senate  commit- 
tees when  the  tariff  bill  was  under  con- 
sideration, will  probably  be  reconsidered 
before  the  Tariff  Commission,  as  an 
application  for  an  increase  in  duty,  un- 
der the  flexible  tariff  section  of  the  new 
act,  has  been  filed  with  the  commis- 
sion. 

In  the  new  tariff,  amorphous  graphite 
was  given  a  duty  of  10  per  cent  ad 
valorem;  crystalline  lump,  chip,  or  dust, 
20  per  cent;  and  crystalline  flake,  lie. 
per  lb. 

Domestic  producers  had  asked'  con- 
siderably higher  duties.  Protection  of 
at  least  4c.  per  lb.  on  the  flake  was 
said  to  be  necessary.  Under  the  flexi- 
ble siit ion,  the  maximum  increase  pos- 
sible, on  foreign  valuation,  would  be  50 
per  cent,  and  if  granted  to  the  maximum 
this  would  bring  the  duties  to  15  per 
cent,  10  per  cent  and  21c.  per  pound 
for  the  three  classifications.  A  transfer 
to  the  basis  of  American  valuation, 
which  also  is  possible  under  the  section, 
would   leave  the   figures  unchanged,  but 

would  have  the  effect  of  approximately 

doubling  the  effective  duty. 
The  Tariff  Commission  has  taken  no 

action  on  the  application  for  higher 
Vigorous  opposition  may  be  ex- 
f  hearings  on  this  subject  are 

sanction!  ■!  bj   the  commission. 


Pit  (man  Act  Silver  Purchases 

Purchases  of  silver  by  the  Bureau  of 

the   Mint   during  the  week  ended   Nov. 

IS  amounted  to  1.087,000  oz.  This  brings 

the  total  of  purchase  under  the  Pittman 

1  11. SOI. .".76  oz. 
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Alaska's  Gold  Output  Grows 

Production  for  1922  Will  Exceed  That 

of   Any    Recent    Year,    Say 

VVashington  Officials 

Alaska's  gold  output  for  1922  will 
exceed  to  a  considerable  extent  the 
production  in  any  recent  year,  accord- 
ing to  reports  from  field  officers  of 
the  General  Land  Office.  This  increase 
will  be  due  principally  to  the  heavy 
and  prolonged  rains.  The  unusual 
amount  of  rainfall  has  furnished  an 
abundance  of  water  for  sluicing  pur- 
poses, with  the  result  that  the  placer 
miners  have  been  able  to  sluice  dumps 
which  have  accumulated  during  the 
years  when  there  was  a  lack  of  sluic- 
ing water.  Credit  also  is  given  to  the 
Alaska  Road  Commission  for  the  great 
improvement  in  transportation  that  has 
come  with  the  betterment  of  roads  ami 
trails. 

Quartz  properties  on  Happy  and 
Fairbanks  creeks  are  being  operated 
with  profit,  and  a  large  dredging  con- 
cern is  prospecting  several  creeks  in  the 
Fairbanks  district  preliminary  to  dredg- 
ing the  ground. 

Importance  is  attached  to  the  new 
strike  in  the  Koyukuk  district  and  to 
the  prospective  production  in  the  Kan- 
tishna  district.  Many  prospectors  are 
being  attracted  to  this  latter  district, 
it  is  said.  The  completion  of  the 
Tanana  bridge  and  the  initiation  of 
through  train  service  to  Fairbanks  is 
expected  to  aid  a  number  of  districts 
materially,  as  it  will  mean  a  decided 
lowering  of  operating  costs. 

There  is  renewed  activity  on  Valdez 
Creek  in  anticipation  of  the  completion 
of  the  new  trail  connecting  that  dis- 
trict with  the  government  railroad.  The 
dredges  on  Fairbanks  Creek  have  had 
one  of  the  most  successful  seasons  in 
the   history   of  operations   there. 

The  Land  Office  is  preparing  to  send 
an  agent  to  Nome  to  handle  the  large 
number  of  applications  for  patent 
which  are  expected  next  year.  The  con- 
solidation of  the  most  extensive  hold- 
ings of  the  old  companies  is  expected 
to  result  in  large-scale  operations,  and 
a  large  number  of  new  claims  have 
been  surveyed. 

The  Treadwell  interests  are  develop- 
ing their  lode  prospects  on  Nixon  Fork, 
where  work  will  probably  continue  all 
winter.  There  has  been  a  gradual  re- 
sumption of  lode  mining  in  southeast- 
ern Alaska.  George  A.  Parks,  of  the 
Land  Office  field  division  in  Alaska, 
expresses  the  opinion  that  the  Alaska 
Juneau  mine  is  mining  and  milling  ore 
at  a  lower  cost  than  at  any  other 
property  in  the  world.  The  low-grade 
operations  have  been  showing  a  profit 
since  early  in  the  year. 

The  mines  at  Jualin  are  being  put 
in  condition  for  a  renewal  of  operation, 
and  outside  capital  has  been  inter- 
ested in  their  development.  Sizable 
outputs  are  expected  from  Chichagof 
Island  properties  next  year.  Develop- 
ment this  year  has  proved  the  existence 
of  the  veins  and  a  large  amount  of 
high-grade    free-nvlling    ore    has    been 


blocked  out.  Encouraging  develop- 
ments are  reported  from  the  American 
side  of  the  boundary  at  Hyder.  The 
profitable  properties  thus  far  have  been 
developed  on  the  Canadian  side  of  the 
boundary. 

War  Minerals  Relief  Commission 
Continues  To  Distribute 

Subject  to  the  approval  of  the  Secre- 
tary of  the  Interior,  the  War  Minerals 
Relief  Commissioner  has  recommended 
the  following  awards:  W.  C.  Meier, 
Santa  Margarita,  Calif.,  $940.85;  Rob- 
ert Raftice,  Joy,  Nev.,  $1,250;  Wan- 
derer Mining  Co.,  San  Rafael,  Calif., 
$2,360.50;  J.  J.  Cummings  &  Son,  San 
Francisco,  $2,122.40;   John   F.   Remple, 


Pendleton,  Ore.,  $741;  E.  D.  Hen- 
dricks, Yankee  Hill,  Calif.,  $260;  Iron 
Clad  Leasing  Co.,  Butte,  Mont., 
$3,891.93;  McKenny  &  Leonardi,  Lotus, 
Calif.,  $1,273.90;  J.  A.  Gillis,  Tuttle- 
ton,  Calif.,  $109.84;  Joseph  A.  Pratt, 
Tuttletown,  Calif.,  $109.84. 

Disallowances  were  recommended  as 
follows:  Huntington  &  Brockway,  Ker- 
nan,  Calif.,  not  within  the  act;  P.  J. 
Dullivan,  Watkins,  Ore.,  not  within  the 
act;  Wilmot  Bowerman,  Tuttletown, 
Calif.,  loss  fully  covered  in  former 
award;  Clifford  McClellan,  San  Fran- 
cisco, insufficient  data  upon  which  to 
base  decision;  Watson,  Williams  & 
Wadleigh,  San  Francisco,  no  ground 
for  award  in  addittion  to  that  already 
paid. 


News  by  Mining  Districts 

By  Special  Correspondents  in  the  Field 


London  Letter 

Crow  n  Mines  May  Acquire  Large  Addi- 
tional   Area  —  Tomboy    and    City 
Deep  Operations  Not  Auspicious 

By  W.  A.  Doman 

London,  Nov.  10. — A  rumor  is  in  cir- 
culation that  information  beneficial  to 
Crown  Mines,  Ltd.,  of  the  Rand,  will 
soon  be  published.  What  form  this  an- 
nouncement may  take  is  not  clear,  but 
it  would  not  be  surprising  if  it  was  to 
the  effect  that  the  old  Langlaagte  Pro- 
prietary property,  outcrop  ground  to 
the  west,  has  been  acquired  for  £50,000, 
and  will,  I  understand,  be  divided  be- 
tween Crown  Mines  and  Langlaagte 
Estate.  Further  to  the  south,  on  the 
Farm  Mooifontein,  adjoining  Crown 
Mines  to  the  west,  are  a  number  of 
claims,  about  400,  belonging  to  the 
Rand  Mines,  Ltd.  There  is  a  suggestion 
that  these  claims  are  to  be  acquired 
on  behalf  of  Crown  Mines.  Two  sub- 
stantial additions  will  therefore  be 
made  to  the  company's  area. 

According  to  the  policy  determined 
upon  five  years  ago,  the  Knight  Central 
mine  will  soon  close  down.  A  large 
area  remains  undeveloped,  and  ap- 
parently will  not  be  touched,  owing  to 
the  unpromising  results  of  prospecting 
work.  It  is  assumed  that  profitable 
working  will  continue  until  January. 

The  Colombian  Corporation,  Ltd.,  of 
Colombia,  has  just  issued  its  second 
annual  report  covering  the  calendar 
year  1921.  The  document  is  rather  dis- 
appointing, as  it  consists  largely  of 
estimates,  which  are  vague  and  in- 
definite. A  300-ton  mill  has  been  de- 
signed, but  no  mention  is  made  of  when 
it  will  be  ordered.  No  figures  of  ore 
reserves  are  given,  though  it  is  stated 
that  the  tonnage  is  sufficient  for  a  300- 
ton  mill  for  three  or  four  years.  Sev- 
eral reasons  are  given  as  to  why  the 
reserves  are  not  larger,  one  of  them 
being  of  a  technical  nature.  The  two 
main  veins  of  the  property  average 
7.94  dwt.  over  1,525.6  sq.m.  and  the 
general  manager  estimates  on  $8  head 
values,  though  he  admits  it  cannot  yet 
be  demonstrated  that  the  average  of 
the  mine  is  $8.     He  expects  an  85  per 


cent  extraction  of  the  gold  value,  and 
suggests  costs  of  $3,  leaving  a  net  yield 
of  $3.80.  To  the  critic  this  technical 
report  is  not  convincing,  and  as  there 
is  competition  for  labor  in  Colombia, 
$3  a  ton  or  less  for  operating  expenses 
is  a  somewhat  doubtful  figure. 

Although  the  Tomboy  Gold  Mines 
during  the  twelve  months  ended  June 
30  crushed  a  record  number  of  tons,  and 
worked  at  the  lowest  rate  yet  recorded, 
no  distributable  profit  was  earned.  The 
quantity  of  ore  treated  was  211,003 
tons,  as  against  197,557  tons  in  the 
preceding  twelve  months,  the  average 
yield  per  ton  being  $4,145,  or  $3  per 
ton  less  than  in  1921.  The  saving  in 
expenses,  however,  was  creditable,  for 
the  average  fell  from  $3,976  to  $3,808. 
No  development  work  was  done  in  the 
Argentine  group  of  mines,  and  in  the 
Virginius  orebody,  work  was  of  rather 
disappointing  nature,  so  that  the  total 
ore  reserves,  which,  at  June  30,  1921, 
were  estimated  at  888,000  tons,  of 
v/hich  503,000  tons  was  broken,  have 
fallen  to  802,751  tons,  of  which  443,00J 
tons  is  broken.  The  ore  developed 
stands  in  the  balance-sheet  at  £90,495. 
The  mines,  says  N.  S.  Kelsey,  general 
manager,  are  in  a  much  better  condi- 
tion today  than  they  were  a  year  ago. 
A  good  deal  of  dislocation  to  operations 
during  the  year  was  caused  by  a  fire 
which  destroyed  the  boiler  plant  build- 
ing, the  coal  bins,  and  about  250  ft. 
of  the  snow  shed. 

For  several  years  the  City  Deep, 
of  the  Rand,  seems  to  have  had  enemies 
of  a  sort,  for  despite  the  fact  that  de- 
velopments between  the  two  shafts 
have  proved  such  a  wonderful  stretch  of 
high  grade  ore,  the  shares  never  seem 
to  attain  the  value  in  the  market  which 
certain  persons  place  upon  them. 
Hitherto,  the  milling  return  has  been 
helped  by  ore  of  high  gold  content, 
drawn  from  the  northwestern  area  of 
the  property.  I  understand  that  this 
rich  material  is  rapidly  nearing  exhaus- 
tion, so  that  there  will  be  no  sweetener 
for  the  remainder.  The  average,  how- 
ever, of  the  2,428,300  tons  shown  as 
at  the  end  of  December  last  was  8.8 
dwt.,  and  the  actual  extraction  of  head 
values  was  96.7  per  cent  last  year. 
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Johannesburg  Letter 

Transvaal  Gold  Output  Shows  Increase 
in   Value   for   September — Unem- 
ployment  General  —  Stock 
Exchange  Active 

By  John  Watson 

Johannesburg,  Oct.  17 — The  output 
of  gold  for  the  Transvaal  for  the  month 
of  September  was  declared  by  the 
Chamber  of  Mines  on  Oct.  10  to  have 
been  747,089  oz.  having  a  value  of 
£3,473,964.  September  had  twenty-six 
working  days,  of  which  five  were  Satur- 
days (half  days);  whereas  August  had 
twenty-seven  working  days,  with  four 
Saturdays.  The  decline  in  production 
for  September  was  5,401  oz.,  but  the 
realized  value  of  the  gold  was  Is.  per 
ounce  more  than  in  August  and  hence 
the- value  increased  £12,510.  Taking  the 
individual  mines,  Modder  East  showed 
an  increase  of  3,260  oz.  but  the  City 
Deep  recorded  a  decrease  of  2,468  oz. 
and  the  E.  R.  P.  M.  a  decrease  of  1,364. 

The  following  table  shows  the  de- 
tailed figures  for  September: 


The  report  of  the  Johannesburg  Gov- 
ernment Labor  Bureau  for  September 
shows  that  there  were  1,827  applicants 
for  employment,  of  whom  1,248  were 
men.  Work  was  found  for  491  (460  of 
whom  were  given  relief  work).  The 
mining  industry  had  absorbed  no  more 
men  than  is  usual.  The  chamber  has 
agreed  to  certain  mine  workers  being 
granted  leave  on  and  from  January 
next,  where  it  may  suit  the  manage- 
ment to  grant  such  leave.  This  step 
may  finally  lead  to  more  workers  being 
taken  on.  In  the  local  engineering 
works  the  slump  continues.  Building  is 
going  ahead,  and  there  is  a  fair  demand 
for  competent  men.  Industries  are  re- 
ported to  be  at  a  standstill,  with  no 
demand  for  labor,  skilled  or  unskilled. 

On  the  Stock  Exchange,  during  the 
last  week,  business  has  been  active. 
The  advance  in  prices  was  due  chiefly 
to  buying  orders  from   London. 

Crown  Mines  increased  2s.  6d.  during 
the  week,  Government  areas  3s.  9d., 
Modder  B  2s.  3d.  and  Modder  Deep 
and  New  Modder  each  about  Is.  per 
share. 


( Ire  Crushed,  Tons 

Value  or  Revenue 

Estimated  Profit 

Tost  per  Ton 
19- 10 

216.000 

I      310.485 

£     95.884 

But  Eland  I"    M 

129,000 

137.859 

3.326 

20-10 

110.000 

238.273 

144,917 

17-  0 

City  Deep  . 
Modder  B 

83.500 

162.596 

55,858 

25-  7 

61.000 

149.519 
84.057 

84,713 
17,644 

21-  3 

58.800 

22-  7 

54.181 

61.656 
59.981 

12,310 

53.700 

17-  9 

53.300 

87,170 
68.002 
45,556 
34.356 

18.634 
10.598 
11,116 
3.C87 

45.900 

25-  0 

34.700 

19-10 

32.900 

32.000 
30.700 

30,202 
48.374 

3.802 
6.789 

27-    1 

26.600 

68.014 

34,067 

18.000 

26.780 

10,835 

45.300 

52,850 

3.152 

143.500 

291,485 

167.158 

163.000 

217,034 

55.367 

56.600 

132,557 

74.988 

20-   7 

49.700 

74.590 

23,009 

20-11 

47.200 

57.081 

46.300 

55.208 

21.700 

22,219 

3.619 

17      3 

11.500 

11.278 

1.325 

Brakpan 
Spring 
Modder  Deep 
GcduM  Prop 

62.000 

108.462 

46.000 
43.400 

90.026 
107,701 

45.627 
68.145 

22     7 
18-     3 

45.000 

77.613 

33.227 
35.118 
8.271 
6,365 
10.117 

Robircwtn  Deep. 

70.100 

Sub-Nigel 

v  in  Ryu  Estate 

u.  -r  Rand  <  ... 

in  nun 
34.000 

45.598 

20   i» 

34.000 
17.200 

44.623 
17.342 

4.717 
1.356 

18    7 

15.000 

39.284 

23.531 

21      0 

11.900 

In  the   Lichtenburg  district,  diamonds 
g  found  on  various  farms,  three 
il    stones    being    reported    from 
I'.uffelr.      Harold     [larger,    dia- 
mond mining  expert,  has  arrived  in  that 

in  connection  with  certain  new 
diamond  prospecting  and  developmenl 
enterpi 

In    B    previous    l<  '  Ce    was 

made  to  the  discovery  of  gold  i 
the    farms    Batavia    and    Kameelboon. 
it  rop  reef  on  Bata>  ia  i 

•.  ary  from  8  in.  to  8  ft.  in  widtl 
resentative  samples  taken  over  :;  ft.  are 
r.vt.  gold  and  ■".  dwt. 
silver.    One  taken  over  8  in.  i 

i'.ii    dwt.    gold    and    JO    dwt.    silver.      The 

two   farms   belong   to   the   government 

and    are    to    be    proclaimed    Bl    soon    as 

I     to     li,. 

eagerly   taking  op  farms   all  along   the 

,. 
be  uni(.  •  ion,     The  di 

'  ery    ;i 

id  U-  rivers. 


New  Copper-Recovery  Process? 
Details  are  awaited  with  much  in- 
terest  in  Queensland  of  a  new  metal- 
lurgical discovery,  called  tin-  metallic 
contact  process,  for  the  treatment  of 
low  grade    Copper    ores,    recently    tested 

lis   Dr.  Simpson,  Government  mineralo- 

:  i  and  chemisi  of  Western  Australia. 

Laboratory    tests   are   stated    to    have 

I  own    that     "i    per    Cent    copper    ores    of 

i     Phillips    River    gold    field,    in    that 

late,  can  he  profitably  treated,  whereat 

■  it  had  been  possible  to  handle 

nothing  lower  than  8   per  cent.     If  this 

can     he     done     p roli  I  ably .    it     is     stated. 

there  would  be  a  great   future   not   only 

foi    the    Phillips    River    held,    but    for 

other    fields    in    An  it i alia    no* 

down,      Phillips    River    sand-    an 
.    in  gold  contents,  some  running 

as   high   as   half   nn   ounce   per    ton.   and 

Dr.  Simpson  i 

tity    of   gold   ;i>    well   as    the   <  upper   can 


Melbourne  Letter 

"In-Amalgamating"  of  Bendigo  (, old- 
fields;  Six  Companies,  One 
Management 

By  Peter  G.  Tait 

Melbourne,  Oct.  14 — P.  G.  Morgan, 
Director  of  the  Geological  Survey  in 
New  Zealand,  has  recently  published  the 
results  of  his  resurvey  of  the  Waihi 
gold  fields,  undertaken  with  the  view 
to  ascertaining  the  persistence  at 
depth  below  the  levels  opened  up  by  th" 
mining  companies,  or  laterally  outside 
the  country  already  developed.  The 
general  conclusion  is  that  the  conditions 
favor  secondary  enrichment  at  depth  in 
the  western  part  of  the  Waihi  mine  and 
also  probably  in  a  section  of  the  Waihi 
Grand  Junction.  The  investigation  will 
in  all  probability  result  in  further  ex- 
ploration of  the  ore  deposits  on  the  field. 
Members  of  the  Amalgamated  Society 
of  Engineers  have  been  working  under 
a  Commonwealth  Arbitration  Court 
award  which  fixed  the  hours  at  forty- 
four  per  week.  This  award  was  given 
by  Justice  Higgins,  being  one  of  his 
last  acts  as  president  of  the  court. 
Recently  the  wage  rate  was  reduced  by 
about  20  per  cent  and  now  Justice 
Powers,  the  president,  has  granted  the 
application  of  the  employers  to  increase 
the  hours  from  forty-four  to  forty- 
eight.  This  decision  naturally  was  not 
popular  with  the  union,  and  the  mem- 
bers employed  by  the  Mount  Lyell  Co., 
Electrolytic  Zinc  Co.,  and  several  other 
large  concerns  refused  to  accept  it,  not- 
withstanding the  fact  that  the  union 
officially  would  not  declare  a  strike.  It 
is  expected,  however,  that  the  men  will 
soon  return  to  work. 

The  Bendigo  Amalgamated  Goldfields, 
which  was  a  combination  of  practically 
the  whole  of  the  mines  on  the  Bendigo 
field,  did  not  succeed  to  the  extent  an- 
ticipated. A  large  amount  of  prospect- 
ing work  was  carried  out.  but  with  one 
or  two  exceptions  the  results  did  not 
warrant  further  development,  and,  as 
operations  became  restricted  an  agi- 
tation arose  against  so  much  of  the 
country  being  held  by  one  large  com- 
pany. The  Bendigo  Amalgamated, 
therefore,  agreed  to  allow  other  com 
panic-  to  take  up  portions  of  its  leases, 
and  one  company  was  formed  for  this 
purpose,  namely  the  Bendigo,  At;  later 
the  Bendigo  Amalgamated  reconstructed 
and  refunded  capital  to.  shareholders. 
\ow  it  has  been  felt  that  greater  pub- 
lic  interest    would   be   manifested   by  the 

ion    of    six    separate   companies, 
operating    six    areas,    into    which    the 

company's  leases  have  been  divided,  and 
the  shareholders  have  approved  this 
incut.  The  Bendigo  Amalga- 
mated Co.  has  entered  into  an  agree- 
ment   with    each    of   the    new   companies 

for  managerial  service,  hut  each  com- 
pany will  havi  two  independent  mem- 
bers on  the  hoard.  The  new  companies 
will  each  have  a  capital  of  880,000,  of 
u  Inch  one  fifth  will  lie  issued 
Bendigo  Amalgamated  Co.  in  fully  paid 

up  shares  and  the  balance  among  share- 
holders   at    the    rale   of   eight    shares    in 

ompanj    for    ever}     urn    shares 
held  in  the  Bendigo  Amalgam  ■ 
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BRITISH  COLUMBIA 

Salmon   River   Railway   Is   Possible 
— Premier   District   Active 

Stewart — A.  G.  Larsen,  acting  for 
Spokane  interests,  has  bonded  the  Tor- 
ris  group  of  two  claims  and  the  Vir- 
ginia group  of  five  claims  for  $75,000 
payable  over  three  years.  The  claims 
are  conveniently  situated  on  the  main 
road  to  the  Premier  mine,  and  about 
12  miles  from  Stewart,  all  of  them 
being  on  the  Alaskan  side  of  the  inter- 
national boundary.  Little  work  has 
been  done  on  them.  Three  lodes  have 
been  exposed  by  trenching,  and  a  short 
tunnel  on  one  of  the  lodes  has  run  into 
some  promising  silver  ore. 

E.  J.  Conway,  one  of  the  Granby  com- 
pany's engineers,  has  made  an  exam- 
ination of  the  Alaska-Daly  mine. 

Charles  F.  Caldwell,  vice-president 
of  Utica  Mines,  Ltd.,  and  G.  A.  Carlson, 
a  railway  contractor  of  Spokane,  have 
made  a  reconnaissance  survey  up  the 
Salmon  River  valley,  with  a  view  to 
finding  the  opportunities  of  construct- 
ing a  railway,  and  find  that  the  valley 
offers  no  insurmountable  difficulties. 
Mr.  Caldwell  obtained  a  charter  for  a 
railway  from  the  United  States  govern- 
ment two  years  ago,  but  at  that  time 
only  the  Premier  mine  had  advanced 
beyond  the  prospect  stage,  and  capital- 
ists did  not  take  kindly  to  the  idea. 
Now  that  six  promising  properties  are 
being  developed  on  the  Alaskan  side  of 
the  international  boundary  Mr.  Cald- 
well believes  he  can  interest  capital. 

Smithers — J.  F.  Duthie,  of  Seattle, 
has  consolidated  a  number  of  claims 
near  Hudson  Bay  mountain.  Mr.  Duthie 
states  that  he  has  five  tons  of  bonanza 
ore  sacked  that  will  run  $1,800  per  ton 
and  200  tons  of  high-grade  assaying 
$200  per  ton.  The  ore  contains  a  good 
deal  of  gray  copper,  but  the  principal 
value  is  in  the  silver.  Development 
work  will  be  continued  through  the 
winter. 


MEXICO 


San   Luis   Potosi  Smelter   Is 
in  Full  Blast 

Mexico  City — A  meeting  of  the  share- 
holders of  the  Dulces  Nombres  Mining 
Co.  was  held  in  Mexico  City  on  Nov.  10 
for  the  purpose  of  discussing  further 
plans  for  a  liquidation  of  the  company. 
The  mining  properties,  which  are  in  the 
State  of  Nuevo  Leon,  together  with  the 
machinery  and  other  holdings,  are  to 
be  offered  for  sale  to  satisfy  the 
creditors.  J.  M.  Bellwald  is  president 
of  this  company.  Some  of  the  mining 
properties  might  be  profitably  worked 
with   additional   development. 

San  Luis  Potosi — Heavy  shipments  of 
ore  are  being  received  here  from  vari- 
ous mines  in  the  northern  states  con- 
signed to  the  smelter,  which  is  now 
operating  at  capacity.  A  large  ton- 
nage of  silver-lead  ores  is  coming 
from  the  Santa  Barbara  district,  in  the 
State  of  Chihuahua,  where  the  Cia. 
Metalurgica  Mexicana,  owners  of  the 
San  Luis  Potosi  smelter,  have  prop- 
erties. 


Considerable  ore  is  also  being  re- 
ceived from  Sombrerete  and  other  mines 
in  that  vicinity,  although  the  bulk  con- 
tinues to  come  from  the  San  Pedro 
mines,  situated  in  this  state  and  owned 
by  the  smelting  company. 

The  plant  was  built  for  the  treatment 
of  the  ores  from  the  mines  situated  in 
the  San  Pedro  district,  in  the  mountains 
of  the  same  name,  about  21  km.  from 
the  city  of  San  Luis  Potosi.  The  com- 
pany now  has  a  lease  on  the  mining- 
properties  pertaining  to  La  Victoria 
Mining  Co.  It  also  possesses  other 
mines  in  various  parts  of  Mexico  which 
contribute  to  the  metal  supply  for  the 
smelter. 

The  smelter  has  nine  lead  furnaces 
of  100-ton  daily  capacity  each  and  two 
copper  furnaces  each  with  250-ton  ca- 
pacity. When  operating  in  full  blast 
about  800  men  are  employed  at  the 
plant.  The  strike  at  the  coal  mines  in 
the  northern  part  of  Coahuila  last  year 
caused  a  suspension  of  operations  for 
several  months,  as  it  cut  off  the  supply 
of  coal  and  coke.  During  ten  months' 
operation  in  1920,  2,895  tons  of  lead 
bullion  and  4  354  tons  of  copper  matte 
were  produced  and  about  3,000  tons  of 
flue  dust. 

COLORADO 

Boulder  County  and  Caribou  Mines 

Will  Be  Reopened 

Boulder — Arrangements  have  been 
completed  for  resumption  of  work  at  the 
Boulder  County  and  the  Caribou  group 
of  mines  at  Cardinal  and  Caribou. 
Denver  interests  have  made  the  initial 
payment,  and  work  has  been  commenced 
on  the  milling  plant  at  Cardinal  and 
in  cleaning  out  the  old  tunnel,  which  is 
to  be  extended  15,000  ft.  to  undercut 
the  Caribou  shaft.  The  mill  will  be 
supplied  from  the  Boulder  County 
group  already  cut  by  the  tunnel  and 
from  the  Caribou  mines  which  have 
been  steadily  operated  for  the  last  three 
years.  The  Caribou  has  been  making  a 
regular  output  of  high-grade  ores, 
which  have  been  shipped  to  the  Lead- 
ville  smelter.  In  driving  into  new 
territory  and  opening  up  old  stopes, 
large  quantities  of  milling  ores  are  said 
to  have  been  uncovered.  J.  G.  Clark, 
of  Boulder,  will  have  local  charge  of 
the   operations. 

Breckenridge  —  Since  the  first  of 
November  the  force  on  the  Wellington 
mine  has  been  rapidly  increased  and 
the  mill  has  been  put  in  condition  to 
start  the  latter  part  of  the  month.  It 
is  estimated  that  about  150  men  will  be 
on  the  payroll  within  the  next  thirty 
days.  As  fast  as  cars  can  be  procured, 
the  large  stock  of  stored  zinc  concen- 
trates is  being  moved  to  the  market. 

Leadville. — After  several  months  of 
preparation  in  the  way  of  installing 
new  machinery,  repairing  buildings, 
and  cleaning  out  old  workings,  actual 
development  has  begun  in  the  shaft 
of  the  Fortune  Mining  Co.,  operating 
on  Little  Ella  hill.  Until  present  oper- 
ations, the  property  has  been  inactive 
since   1905. 


ALASKA 

Fairbanks  Scene  of  Active  Churn-Drill 

Prospecting 

Special   Correspondence. 

Nome — The  Steamship  Victoria  left 
Nome  recently  for  Seattle  with  $750,000 
in  gold  bullion.  This  represents  the 
early  spring  clean-up  in  the  far- 
northern  mining  camp.  The  Hammon 
Consolidated  Goldfields  Co.  is  erecting 
two  wood-steel  dredges  which  are  ex- 
pected to  be  in  operation  next  spring. 

Fairbanks — Despite  the  fact  that  the 
Fairbanks  district  is  enjoying  Indian 
summer  weather,  most  of  the  open-pit 
placer  mines  and  sluicing  operations  arc 
closing  down  for  the  winter  season. 
There  has  been  more  than  usual  activity 
on  all  the  principal  creeks  this  season. 
A  number  of  properties  have  started 
crews  at  drift  mining.  These  operations 
will  continue  throughout  the  winter, 
and  the  gravel  mined  will  be  "cleaned- 
up"  next  spring. 

The  Bigelow-Humphries  Co.,  which 
is  supposed  to  represent  one  of  the 
large  dredging  companies,  has  been  ac- 
tive all  summer  prospecting  Engineer 
and  Goldstream  creeks.  The  company 
is  using  a  Keystone  steam  outfit  and  is 
working  two  shifts  with  the  expectation 
of  continuing  this  work  through  the 
winter.  A  local  organization  is  also 
drilling  on  Goldstream  Creek  with  a 
small  gasoline  outfit. 

Quartz  mining  in  the  Fairbanks  dis- 
trict is  not  making  much  headway. 
There  are  now  five  properties  operating 
— all  in  a  small  way.  Two  of  these 
properties  have  been  operating  steadily 
for  several  years,  but  the  tonnage  pro- 
duced has  been  small.  The  ore  mined 
averages  from  $20  to  $40  per  ton  and 
is  treated  in  adjacent  custom  mills. 

Sitka — The  Hirst  Chichagoff  Mining- 
Co.  is  operating  its  gold  mine  from 
the  lower  tunnel,  through  which  ore  is 
delivered  directly  to  the  mill.  Ten 
stamps  were  operated  last  summer, 
crushing  ten  to  fifteen  tons  on  a  one- 
shift  basis.  Equipment  at  the  plant 
includes  a  35-hp.  gasoline  engine  for 
running  the  mill,  and  a  50-hp.  engine  to 
run  the  air  compressor  and  a  generator 
to  supply  electric  current.  The  ore 
milled  is  very  high  grade,  and  a  fail- 
recovery  is  effected  on  amalgamating 
plates.  J.  D.  Williams  is  superin 
tendent. 

Juneau — The  current  report  states 
that  the  Alaska-Juneau  Gold  Mining  Co. 
in  October,  1922,  trammed  234,850  tons; 
rejected  as  coarse  taillings  102,810 
tons,  and  milled  132,140  tons  of  fines. 
From  the  tonnage  milled  a  total  recov- 
ery of  $132,500  was  made— $1  per  ton 
milled,  and  $0.56  per  ton  trammed. 
Operating  costs  were  $45,000  for  mining 
and  tramming,  $54,000  for  milling;  and 
$3,000  for  general  cost,  a  total  of 
$102,000.  These  are  equivalent  to 
$0.77  per  ton  milled  and  $0.43  per  ton 
trammed.  The  operating  profit  was 
$30,500.  Expenditure  on  capital  ac- 
count was  $8,000;  San  Francisco  ex- 
penditures were  $16,000;  and  total 
estimated  expenditures,  $126,000. 
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ARIZONA 


Tombstone  Might  Profit  from  Colorado 
River  Power 

Globe  —  According  to  a  statement 
made  by  Charles  S.  Smith,  president 
of  the  Arizona  Commercial  Mining  Co. 
and  the  Old  Dominion  Co.,  the  apex 
suit  involving  the  former  company  and 
the  Iron  Cap  Copper  Co.  will  be  ap- 
pealed to  the  U.  S.  Supreme  Court  if 
other  appeals  are  not  successful.  The 
recent  decision  favored  the  Iron  Cap, 
the  case  having  been  tried  in  the  su- 
perior court  of  Gila  County  in  Decem- 
ber, 1921. 

The  first  crosscut  driven  on  the  1,700 
level  of  the  Arizona  Commercial  mine 
from  the  Copper  Hill  shaft  has  inter- 
sected the  continuation  of  the  Old 
Dominion  vein.  The  ore  is  chalcocite 
and  bornite;  it  is  14  ft.  wide  and  con- 
tains 8  per  cent  copper. 

Mayer — The  Blue  Bell  mine,  four 
miles  west  of  here,  owned  and  oper- 
ated by  the  Southwest  Metals  Co..  is 
producing  250  tons  per  day  of  3  per 
cent  sulphide  ore.  The  entire  output 
is  shipped  to  Humboldt,  where  the  com- 
pany's mill  and  smelter  are  situated. 

Tombstone — An  average  of  two  cars 
per  day  is  being  maintained  in  ship- 
ments to  Douglas  and  El  Paso  smelters. 
Most  of  this  comes  from  the  workings 
of  leasers  on  the  Bunker  Hill  property 
of  the  Phelps  Dodge  company,  where 
the  ore  is  being  mined  from  relatively 
old  workings  of  the  Bonanza  mine 
above  the  water  level.  It  is  thought 
that  the  equally  rich  ores  below  the 
water  level  may  eventually  be  mined 
when  cheap  power  is  available  from  the 
Colorado  River  projects.  A  large  part 
of  the  old  Tombstone  pumping  plant 
has  been  moved  away,  and  the  Phelps 
Dodge  company  manifests  no  inclina- 
tion toward  ridding  the  lower  levels  of 
water.  The  mining  done  by  the  leasors 
is  mostly  confined  to  rich  streaks  of 
-.ilver  ore. 

Kingman -The  new  Highland  mill 
has  been  given  an  initial  test  run  since 
the  installation  of  flotation  machinery. 
This  property  has  been  under  develop- 
ment for  about  four  years,  during 
which  time  several  thousand  feet  of 
work  has  been  done. 

Ofttmaa  A  crosscut  from  the  bot- 
tom of  the  Telluride  shaft  has  cut  a 
water  coarse  at  a  distance  of  98  ft.  and 
it  is  expected  to  intersect  the  vein 
within  80  ft.  more.  This  working  will 
rut  the  vein  at  a  distance  of  150  ft. 
from  the  wince,  where  rich  ore  was 
found  several  months  ago.  The  same 
vein  has  been  explored  in  the  Tom  Reed 
mine  on  the  500  level  where  the  ore  was 
trom  8  to  5  ft.  wide  and  contain 
very   rich   Ore. 

Blsbes  Thi  •  opper  Queen  is  making 
100,000  lb.  of  copper  a  year  from  water 
from  the  old  Czar  shaft,  one  of  the 
•  arliest  workings  in  the  district  and 
situated  l  lose  to  the  company's  store. 
From  every  1.000  gal.  pumped  5J  lb. 
of  copper  is  recovered.  This  •■ 
pumped  mainly  from  the  4on  level  in  an 
x  in.   steel    pipe   lined   with    wood.    The 
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pipes  discharge  into  long  wooden 
troughs,  wherein  about  78  per  cent  of 
the  copper  is  deposited.  During  the 
first  six  months  of  this  year  the  troughs 
consumed  155  tons  of  cans  and  47  tons 
of  scrap  iron.  The  Czar  is  one  of  the 
shallowest  mines  of  the  Copper  Queen, 
being  bottomed  in  quartzite,  and  is  the 
only  section  where  acid  waters  are 
found. 
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NEVADA 


Brougher  Stock  in  Tonopah-Divide  Will 
Be    Held    Intact 

Tonopah — Bullion  shipments  from  the 
Tonopah  district  for  the  latter  half  of 
October  totaled  about  $300,000,  which 
is  normal. 

Work  was  resumed  in  the  California 
&  Tonopah  mine,  situated  in  the  south- 
east portion  of  the  Tonopah  district, 
on  Nov.  10.  The  mine  has  been  idle 
since  April,  1921.  C.  W.  Geddes,  repre- 
senting New  York  interests,  has  closed 
negotiations  with  the  Stall  Brothers, 
principal  owners  of  the  mine,  and  has 
financed  future  development.  The  prop- 
erty has  produced  considerable  ore  of 
good  grade,  but  previous  operations 
were  not  profitable.  The  main  shaft  is 
750  ft.  deep,  with  some  work  done  from 
a  winze  on  the  1,000  level. 

Goldfield — No  settlement  has  been 
reached  between  miners  and  operators 
in  this  district.  The  Silver  Pick  men 
have  joined  the  strikers  and  all  work, 
except  that  of  leasers,  has  been  stopped. 
The  men  are  striking  for  the  Tonopah 
wage    scale. 

Divide — The  crosscut  on  the  1,200 
level  of  the  Tonopah  Divide  mine  en- 
countered vein  material  at  273  ft.  from 
the  shaft  and  has  penetrated  the  vein 
about  15  ft.,  the  last  7  ft.  showing  fair 
values.  The  Divide  vein  is  practically 
vertical  to  the  1,000  level,  but  on  the 
1,200  the  dip  is  63  deg.  to  the  southwest. 
The  1,400-level  crosscut  should  reach 
the  projected  position  of  the  vein  in 
about  60  ft.,  and  the  formation  is 
already  showing  some  mineralization. 

As  provided  in  the  will  of  H.  C. 
Brougher,  late  president  of  the  Tonopah 
Divide  Mining  Co.,  who  died  on  Nov. 
7,  his  stock  in  the  company  will  be 
held  intact  for  five  years.  It  is  rumored 
that  Clyde  A.  Heller,  president  of  the 
Tonopah  Belmont  Development  Co.,  will 
be  elected  president  of  the  Tonopah 
Divide  Mining  Co. 

Rochester — October  production  of  the 
Rochester  Silver  Corporation  was  $47,- 
461,  with  net  earnings  estimated  to  be 
$9,600,  or  $3,000  less  than  September. 
Little  work  has  been  done  on  the  new 
vein  discovered  on  the  800  level.  The 
mine    is    said   to   have    six    months'   ore 

Hamilton     it     fa    reported    that    the 
Hill    Mining   and    Milling   Co. 
irl    construction    on    a    100-ton 
cyanid.    plant   in   the  near  future. 

Bellehelen — The     Bellehelen     Merger 
• .  with  headquarter!  in  Tono- 
pah,   has    announced    its    intention    to 
construct    o    fifty-ton    cyanide    plant   at 
Bellehelen,  Nevada. 


CALIFORNIA 
Bigelow  and   Butte  Queen   Propertie- 
Are  To  Be  Reopened 

Redding — A  patent  for  the  Golinsky 
group  of  eight  copper  claims  near  Ken- 
nett  was  recently  recorded.  The  group 
produced  copper  ore  about  ten  years 
ago  and  was  bonded  to  large  mining  in- 
terests which  failed  to  take  up  the  bond 
The  principal  owners  are  the  estate  of 
Bernard  Golinsky,  W.  D.  Tillotson,  and 
George  Bayha. 

The  Pittsburg-Comstock  Co.  recently 
acquired  placer  ground  on  Canyon 
Creek,  between  Junction  City  and  Ded- 
rick.  F.  M.  Gibson  is  superintendent; 
the  ground  will  be  worked  as  soon  as 
miners   can  be  secured. 

A  strike  of  gold  ore  is  reported  in 
the  Buckskin  mine,  near  Hayden  Hill. 

Oroville — The  Butte  Queen  mine  is  to 
be  reopened  by  Gordon  Graham,  a  local 
mining  man. 

Downieville — The  Bigelow  mine,  near 
Sierra  City,  is  to  be  reopened  by  E.  C. 
Klinker  and  associates.  The  machinery 
and  equipment  of  the  Monarch  mine  has 
been  purchased  and  will  be  moved  to 
the  Bigelow.  By  agreement  with  the 
Sierra  Butte  mine,  adjoining,  the 
Bigelow  property  will  be  developed 
through  the  Sierra  Butte  tunnel  No.  9. 

Grass  Valley — The  Walker  mine,  on 
the  American  River,  near  Alta,  has 
shut  down  for  the  winter.  Work  will  be 
resumed  in  the  spring.  A  small  crew  of 
men  will  be  employed  at  the  Brandy 
City  mines,  near  Brandy  City,  getting 
ready  for  the  winter  season.  G.  F.  Tay- 
lor is  superintendent. 

Randsburg — The  Randsburg  district 
continues  to  be  the  most  active  of 
California  mining  camps.  Strikes  of 
minor  importance  are  reported  fre 
quently,  and  the  next  six  months  will 
determine  whether  outlying  properties 
have  any  importance  as  potential  pro- 


W  \SHINGTON 

Bead    Lake  Company   Starts 
New  Concentrator 

Newport — The  new  concentrator  of 
the  Bead  Lake  Gold  &  Copper  Mining 
Co.  has  been  started.  The  new  plant 
is  electrically  operated  and  has  a 
capacity  of  100  tons  per  day.  The  ore, 
which  is  galena  and  chalcopyrite  carry- 
ing gold  and  silver,  is  yielding  readily 
to  concentration,  according  to  W.  E. 
Allen,    man.i 

Keller — The  Iron  Creek  mine  has  re- 
sumed milling  operations,  having 
blocked  OH!  BUffii  lent  ore  to  keep  tlm 
plant    in    operation    till    winter. 

Republic— The  Knob  Hill  mine  has 
resumed  shipping  after  several  months 
of  development  work  which  has  . 

in  the  lower  levels  of  the  mine. 
The  Phil  Sheridan  mine,  near  Toroda. 
reports  ore  beginning  to  show  in  the 
drift  on  the  400  level,  on  which  a  drift 
is  being  driven  to  explore  the  ground 
on  that  level  below  the  McCormick 
•tope,  from  which  high-grade  silver 
was  shipped  several  yeai 
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UTAH 

Ore   Shipments   From   Tintic    Mine 
Increase  Slightly 

Park  City — Shipments  for  the  week 
ended  Nov.  14  amounted  to  3,772  tons. 
Shippers  were:  Park  City  M.  &.  S., 
1.480  tons;  Silver  King  Coalition,  1,005 ; 
Park-Utah,  867;  Ontario,  420. 

Eureka — Tintic  shipments  for  the 
week  ended  Nov.  14  amounted  to  156 
cars,  compared  to  146  cars  the  week 
preceding.  Shipments  were:  Chief 
Consolidated,  60  cars;  Tintic  Standard, 
28;  Iron  Blossom,  12;  Dragon,  10; 
Colorado.  9;  Eagle  &  Blue  Bell,  8; 
Victoria.  5;  Swansea,  5;  Centennial- 
Eureka.  4;  Mammoth,  2;  American 
Star,  1;  Alaska,  1;  Empire  Mines,  1. 

Bingham — Shipments  for  the  week 
ended  Nov.  14,  exclusive  of  the  Utah 
Copper,  which  is  moving  about  250 
cars  daily,  and  the  Utah  Consolidated, 
shipping  800  tons  daily  to  its  Tooele 
mill,  amounted  to  83  cars.  Shippers 
were:  United  States  company,  43  cars; 
Utah  Apex,  27;  Bingham  Mines,  7; 
Montana  Bingham,  6. 


IDAHO 


Ore  From   Slate   Creek  Assays   477  Oz. 

Silver — Geologists    Frowned 

on  District 

Wallace  —  Discovery  of  high-grade 
silver  ore  in  what  is  known  as  the 
Slate  Creek  section  of  the  Coeur  d'Alene 
district  seems  likely  to  upset  geolog- 
ical opinion  of  long  standing  that  that 
section  is  barren  of  mineral  deposits 
of  value.  The  discovery  was  made  by 
A.  M.  Mundell,  a  typical  prospector, 
who  for  manyT  years  has  braved  ex- 
pert opinion  by  persisting  in  the  de- 
velopment of  his  claims.  Warned  by 
the  snow  that  he  must  abandon  his  work 
for  the  winter,  he  laboriously  covered 
the  seventeen  miles  of  mountain  trail 
to  Wallace,  bringing  with  him  samples 
from  a  tunnel  which  he  had  driven 
125  ft.  on  the  vein.  Like  all  others  of 
his  kind,  Mundell  was  confident  that  an 
assay  of  his  samples  would  show  sub- 
stantial values  which  would  enable  him 
to  secure  financial  assistance  in  the 
development  of  his  claims,  but  even  his 
optimistic  spirit  was  not  prepared  for 
the  result  of  the  assay.  One  sample 
which  he  said  represented  the  entire 
width  of  the  vein  as  disclosed  in  the 
face  of  the  tunnel  carried  477  oz.  in 
silver.  Naturally  the  news  of  this  rich 
discovery  in  a  tabooed  district  has  at- 
tracted much  attention,  but  the  snow 
at  that  high  elevation  is  a  barrier  to 
performing  any  further  development 
until  spring. 

The  Cedar  Creek  Mining  &  Develop- 
ment Co.,  having  developed  a  large  ton- 
nage of  lead-silver  and  zinc  ore,  is 
planning  to  build  a  mill  in  the  spring. 
The  property  is  on  what  is  known  as 
the  North  Side  in  the  Coeur  d'Alene 
district.  Electric  equipment  has  just 
been  installed  and  a  sawmill  put  in 
which  will  turn  out  lumber  for  the 
mill  this  winter.  William  Becker,  of 
Wallace,  is  manager. 


NEW  MEXICO 
New  Railroad  Projected 

Lordsburg — The  Anita  Copper  Co. 
has  decided  to  push  development  work 
on  the  lower  levels  of  the  mine,  con- 
fining all  efforts  to  that  end.  George 
Foreman   is   manager. 

Smelter  returns  to  date  on  357  tons 
of  copper  ores  from  No.  1  shaft  of  the 
Bonney  mine  show  an  average  of  0.46 
cz.  gold,  6  oz.  silver,  and  9.04  per  cent 
copper. 

Magdalena — Preparations  are  being 
made  to  develop  the  property  of  the 
Copper  Belt  Silver  &  Copper  Mining 
Co.  This  property  is  situated  on  the 
west  side  of  the  Sevilleta  Grant  and 
has  an  extensive  showing  of  copper  car- 
bonates on  the  surface.  It  is  the  in- 
tention to  use  core  drills  for  deeper  de- 
velopment.    H.  Bennett  is  in  charge. 

Santa  Fe— The  Colorado,  Columbus  & 
Mexican  railroad  has  asked  the  Inter- 
state Commerce  Commission  for  a  "cer- 
tificate of  public  necessity  and  con- 
venience" to  build  a  railroad  from 
Columbus  to  Farmington,  N.  M.,  a  dis- 
tance of  400  miles,  with  branches  ex 
tending  into  Arizona  and  New  Mexico. 
This  road,  if  built,  will  furnish  trans- 
portation to  a  large  and  promising  min- 
ing territory  tributary  to  Mogollon.  It 
will  open  up  a  short  line  from  the 
Gallup  coal  mines  to  the  southwest, 
traverse  the  new  oil  fields  of  the  San 
Juan  River,  and  draw  ores  from  the 
rich  Silverton  quadrangle,  in  south- 
western Colorado.  It  will  be  a  low- 
grade  line  with  moderate  construction 
costs.  It  is  understood  that  New  Eng- 
land capital  is  interested. 

Deming — Exploration  work  on  the 
Tres  Hermanas  silver-lead  properties  is 
being  pushed  by  Peter   Mack. 

Two  drill  holes  will  be  put  down  on 
the  Waterloo  property,  the  work  to  be- 
gin at  once. 

# 

GEORGIA 

Revival  at  Dahlonega 

Dahlonega — A  general  revival  of 
gold  mining  in  the  district  seems  immi- 
nent. Warfield,  Kimber  &  Allman  have 
purchased  the  properties  of  the  Crown 
Mountain  (Gold)  Mining  &  Milling  Co. 
They  plan  to  rebuild  the  Gorge  dam,  so 
that  they  may  secure  sufficient  power 
to  operate  the  large  pumping  plant  on 
the  Chestatee  River.  The  proposed 
method  of  treating  the  saprolite  ore 
will  require  enormous  quantities  of  wa- 
ter. In  the  meantime  preparations  are 
being  made  to  work  the  several  placer 
deposits  on  the  property.  About 
twenty-five  men  are  now  employed. 

A  ten-stamp  mill  is  operating  on  the 
Findley  Ridge  property  just  east  of  the 
Crown  Mountain  mines.  Ore  is  being 
taken  from  several  new  veins  that  were 
uncovered  during  the  summer,  and  is 
said  to  average  about  $20  per  ton. 

F.  L.  Stone  has  just  made  his  first 
clean-up  at  the  Barlowe  mine,  where 
he  is  working  some  virgin  placer 
ground.  He  has  spent  more  than  a 
year  in  perfecting  his  water  supply, 
and  is  now  in  a  position  to  operate 
without  interruption. 


MICHIGAN 

Copper  Range  Output  for  November 
About  2,600,000  Lb. 

Houghton — Copper  Range  production, 
which  will  show  a  slight  increase  this 
month,  probably  will  be  2,600,000  lb. 
for  the  three  mines,  Champion,  Baltic, 
and  Trimountain.  Development  work 
is  not  being  neglected  in  any  of  the 
shafts  desipite  the  shortage  of  labor, 
although  it  is  necessary  to  alternate 
the  work  with  that  of  regular  mining. 
Opening  operations  are  particularly 
vigorous  in  Champion  and  Trimountain. 
There  has  been  no  change  in  average 
yield. 

Ahmeek  is  shipping  better  than  2,100 
tons  of  "rock"  daily.  The  yield  con- 
tinues high,  averaging  30  lb.  to  the  ton. 
giving  Ahmeek  a  refined  monthly  pro- 
duction of  approximately  1,600,000  lb. 
The  fissure  vein  in  No.  2  shaft  is  yield- 
ing 60  tons  of  mass  copper  per  month, 
but  this  metal  is  accumulating  at  the 
smelter.  Not  being  smelted  it  does 
not  appear  in  output. 


Menominee  Range 

Crystal  Falls — Henry  Ford  has  be- 
gun to  drill  for  iron  ore  on  Sect.  3, 
T.  48  N.,  R.  31  W.,  in  Manfield  Town- 
ship. One  drill  rig  is  now  at  work. 
The  lands  to  be  tested  are  owned  by 
Ford,  having  been  secured  when  the 
holdings  of  the  Michigan  Land  &  Iron 
Co.  were  taken  over.  Some  work  has 
been  done  in  this  neighborhood,  and  the 
prospects  for  finding  ore  of  good  grade 
are  encouraging.  At  present  Ford  is 
operating  one  mine,  the  Imperial,  on 
the  Marquette  Range,  but  buys  most  of 
his  ore  in  the  market. 

Palmer— The  Steel  &  Tube  Co.  of 
America  is  laying  a  track  to  the  Old 
Platte  mine,  where  a  diamond  drill  is 
now  being  operated.  This  territory  has 
never  been  thoroughly  explored.  The 
Maitland  pit  mine,  idle  all  summer, 
started  to  make  shipments  late  in  Oc- 
tober. This  is  the  only  mine  in  the  dis- 
trict where  iron  carbonate  (siderite) 
is  mined.  The  Richmond  has  about 
completed  its  season's  work  and  will  be 
closed. 


Gogebic  Range 

Ironwood — The  total  shipments  from 
this  range  for  the  season  have  passed 
the  5,500,000-ton  mark.  Weather  this 
fall  has  been  the  mildest  ever  recorded, 
and  shipping  could  probably  be  con- 
tinued for  a  few  weeks.  However,  most 
of  the  mines  have  filled  their  orders 
and  got  their  stockpiles  cleaned  up. 

Work  has  begun  on  the  construction 
of  a  two-mile  spur  track  from  the 
Chicago  &  Northwestern  main  line  into 
the  Morgan  mine  a  few  miles  east  of 
Wakefield. 

The  Berkshire  mine,  at  Mellen,  Wis., 
is  shipping  its  concentrates  to  the  Ash- 
land furnace  of  the  Charcoal  Iron  Co. 
of  America.  The  ore  is  a  low-grade 
magnetite  and  is  now  being  concen- 
trated magnetically  after  unsuccessful 
attempts  to  wet-concentrate  it. 
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Daily  Prices  of  Metals 


Copper,  N.  Y., 

Tin 

Lead                                 Zinc 

Nov. 

Electrolytic 

99  Per  Cent 

Strait* 

N.  Y.                   St.  L. 

8t.  L. 

16 

13.625 

35.625 

36.50 

7  05          6.90@6.925 

7.25@7.30 

17 

13.625 

35  625 

36  50 

7.0C@7.15 

6.90 

7.20@7.25 

18 

13.65 

35.625 

36  50 

7.00<a>7.15 

6.90 

7.20 

20 

13.6? 

35  875 

36  75 

7.00@7.15 

6  90 

7  15@7.20 

21 

13.65 

35.75 

36.625 

7.00@7.20 

o.S75@6.90 

7.10@7.20 

22 

13.65 

35 .  50 

36.375 

7.00@7.20 

6.875@6.90 

7.05@7.10 

'Th.fH  prices  correspond  to  the  following  quotations  for  copper  delivered:  Nov.  16 
and   IT.   13.876c;   is  to  l'l:  inc.,   13.90c. 

The  above  quotations  are  our  appraisal  of  the  average  of  the  major  markets  based 
generally  on  sales  as  made  and  reported  by  producers  and  agencies,  and  represent  to 
the  best  of  our  judgment  the  prevailing  values  of  the  metals  for  deliveries  constituting 
the  major  markets,  reduced  to  the  basis  of  New  York  cash,  except  where  St.  Louis 
Is  the  normal  basing  point,  or  as  otherwise  noted.  All  prices  are  in  cents  per  pound 
Copper  is  commonly  sold  "delivered,"  which  means  that  the  seller  pays  the  freight  from 
the  refinery  to  the  buyer's  destination. 

Quotations  for  copper  are  for  ordinary  forms  of  wire  bars,  ingot  bars  and  cakes. 
For  ingots  an  extra  of  0.05c.  per  lb.  is  charged  and  there  are  other  extras  for  other 
shapes.     Cathodes  are  sold  at  a  discount  of  0.125c.  per  lb 

Quotations  for  zinc  are  for  ordinary  Prime  Western  brands.  Tin  Is  quoted  on  the 
basis  of  spot  American  tin,  99  per  cent  grade,  and  spot  Straits  tin.  Quotations  for  lead 
reflect  prices  obtained  for  common  lead,  and  do  not  include  grades  on  which  a  premium 
is  asked. 

The  quotations  are  arrived  at  by  a  committee  consisting  of  the  market  editors  of 
•  rfno  and  Mining  Journal-Press  and  a  special  representative  of  the  Federal 
bureaus  in  Washington  which  are  interested  in   the  mining  industries. 

London 


Copper 

Tin 

Nov. 

Stan 

lard 

~  3  M~ 

Electo- 
lytio 

70} 

Spot 

Spot 

3M 

16 

63}          64} 

1781 

179} 

17 

63J          64} 

70} 

177} 

178} 

20 

63} 

64j 

70} 

178} 

179} 

21 

62; 

63} 

70} 

17s 

178} 

22 

6:; 

63| 

70} 

177} 

178} 

Spot 

3M 

Spot 

39 

3M 

26; 

24} 

37 

26 

24J 

39 

36} 

26 

24| 

38} 

35} 

26} 

24} 

37| 

35} 

26f 

25} 

36} 

35} 

The  above  table  gives  the  closing  quotations  on  the  London  Metal  Exchange, 
prices  In  pounds  sterling  per  ton  of  2,240  lb. 


Silver  and  Sterling  Exchange 

'    Sterli 

New  York 

Domestic 

Origin 

Silver 

New  York 
1*  orrirn        London 
Origin 

Sterling 
Not.  Exchange 
"Checks" 

New  York 

Domestic 

Origin 

SiWer 

Exchange 
Not.    "Checka" 

New  York 
Foreign 
Origin 

La 

16  4.465 

17  4.47} 
is      4.47} 

99}      , 
99}     ! 
99}      | 

63}           32} 
63J            32A 
64}            32f} 

20  ,     4.48}          99} 

21  1.49           99} 

22  1     4.48     !       99} 

64} 

65 
64} 

32* 
32; 
32rV 

New  York  quotations  are  as  reported  by  Handy  &  Harman  and  are  In  cents  per 
troy  ounce  of  bar  silver,  999  fine.  London  quotations  are  In  pence  per  troy  ounce  of 
sterling  Bllver,  925  fine.  Sterling  quotations  represent  the  demand  market  In  the  fore- 
noon.    Cables  command  one-quarter  of  a  cent  premium. 


Metal  Markets 
Km    Fork,  Mot.  22,  1922 
of    the    metals    have    been    un 
usually    quiet     during    the    last 
though    prices   have   been   firm    with   the 
on  of  zinc. 

Copper 
producer*  have  advanced  theii 
:   181c.  tn  Mi .,  delivered, 
i  ureal  deal  of  copper  ' 
sold   at    the    higher   level.     Thr    firmer 

has  had  th<-  effed  of  bi 
a  fair  volume  of  consumption 

•  dally  as 

the  quoted   in 

produce  ■  -sinn   th.it    ;it 

the  lower  Agon  a   ipe<  ial  bargain  was 

being  oS  charges 


are  high  there  seems  to  be  no  disposi 
tiun  to  go  under  14c. 

r(     demand    has    l n     steady, 

though    the    volume    is    not    Dearly    BO 
great  ai  would  be  the  fad  if  exchanges 

table.      The    foreign    busi 
i-    ill    general    netted    producers 

slightly  more   than   has  been   obtained 

for  domestic   deliveries. 

Producers  in  general  report    Novem- 
ber    lei    ineSl     better     than     for     several 

months  and  feel  thai  ■   i  Ic.  level  will 
ei  tablished. 

Lead 
The    official    conti  of    the 

n  Smelting  &  Refining  Co.  con 

New  York. 
Th<'     lead     market     has     been     rather 


more  quiet  than  usual  during  the  last 
week.  Although  the  price  of  the  prin- 
cipal interest  is  unchanged,  and  of 
course,  business  has  been  booked  at 
this  level,  consumers  are  unable  to  fill 
their  requirements  at  this  source  and 
premiums  continue  to  be  asked  by 
other  producers  for  early  shipment. 
There  is  no  dearth  of  lead  provided 
buyers  are  willing  to  pay  the  price  de- 
manded. In  the  St.  Louis  market,  busi- 
ness was  slow  at  the  6.90@6.925c.  level, 
so  in  the  last  day  or  two  it  has  been 
possible  to  buy  lead  at  6.875c,  though 
the  orders  even  at  that  figure  have 
not  been  large. 

Zinc 
The  market  has  become  decidedly 
softer,  mainly  from  lack  of  support  by 
galvanizers  and  Europe.  Today  com- 
mon zinc  has  been  sold  even  as 
low  as  7.05c.  for  November-Decem- 
ber shipment.  Whereas  a  week  ago 
sales  were  chiefly  made  for  for- 
ward delivery,  which  commanded  a 
discount  under  the  spot  price,  sales  dur- 
ing the  last  week  have  been  largely  for 
prompt  shipment.  The  let-up  of  Euro- 
pean purchases  indicates  an  easier  posi- 
tion abroad.  However,  export  trade  in 
zinc  was  not  expected  to  continue  in- 
definitely, as  the  sale  of  zinc  by  Ameri- 
can producers  is  ordinarily  confined  to 
the  domestic  market.  The  statistical 
position  of  zinc  is  still  excellent  anil 
relief  from  the  fear  of  a  runaway  mar- 
ket rather  than  alarm  is  expressed  by 
producers.  New  York  prices  continue 
at  35c.  per  100  lb.  above  those  at  St. 
Louis.  The  price  of  high-grade  zinc  re- 
mains at  8.25c.  with  30c.  per  100  lb. 
freight  allowance.  High-grade  zinc 
business   is   splendid. 

Tin 

The  tin  market  has  again  been  un- 
certain with  few  purchases  by  con- 
sumers. The  trade  is  still  awaiting  tin 
plate  prices  to  be  announced  for  the 
new  year;  these  ordinarily  appear  by 
the  first  week  in  November. 

Arrivals    of    tin,    in    long    ton.-.:     Nov. 

15th,  Straits.  75;  17th.  Rotterdam,  15; 

ISt  h.  China,  55;  20th,  Straits.  1,.'!7:>; 
China,  100;  Java,  26;  L'lst.  Liverpool. 
60.  Total  so  fa  i  in  November.  8,780. 
Golr» 
Cold  In  London:  Nov.  lllth.  B2a.  4d.: 
1 7th.  i»ls.  lid.;  20th,  His.  11,1.;  L'lst.  !Us. 
lid.;  22d,  His.  9<L 

Foreign  Exchange 

Violent  fluctuations  occurred  in  the 
foreign    exchange    market    in    the    last 

tew  days.     On    Tuesday,  Nov.  21,  francs 

186c.;     lire,     1.606c.;     marks, 

0.01      I    ;    and    Canadian    dollars,    par. 

Silver 
On     Nov.     16    the    London     price    fell 
i  .     which     was     identical     with 
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the   previous    low   figure   for  the   year,         Molybdenum     Ore — 60c.     per    lb.     of  Mineral  Products 

reached    on   Feb.    28.      The    New   York     MoSi  for  85  per  cent  MoS,  concentrates,         Arsenious    Oxide     (white    arsenict- 
offieial      on      this      recent      movement     plus  duty;  equivalent  to  85@90c.  per  lb.     firm  at  ll@lllc.  per  lb. 


which   was   only   3c. 
previous    minimum 


dropped  to  63ic. 
above  the  year 
price. 

From  Nov.  16  to  21,  the  price 
of  silver  improved,  on  the  strength 
"f  purchases  by  China  and  India.  Short 
coverings  also  played  a  part  in  this 
recovery. 

At  the  close  the  market  appear? 
weaker  in  tone. 

Mexican  Dollars— Nov.  16th,  481; 
17th,  48 J;  18th.  49u' ;  20th.  49J;  21st, 
I9i;   22d.   491. 

Other  Metals 

Quotations  cover  large  wholesale  lots  unless 

otherwise  specified. 

Aluminum — General    market    for    99 

per  cent  grade,  about   21@22c.   per  lb. 

Antimony  —  Chinese     and     Japanese 

brands.  6.&0c,  quiet.     W.  C.  C,  6.90@ 

7.25c.    Cookson's  "C"  grade,  spot,  8i@ 

9c. 

Bismuth — $2.45  per  lb. 
Cadmium — $1.15  per  lb. 
Cobalt— Metal,     $3@$3.25     per     lb.; 
black  oxide,  $2  per  lb.  in  bbls. 
Iridium — $240@$275  per  oz. 
Nickel — Standard   market,   ingot   and 
shot,    36c;   electrolytic,    39c.      Outside 
market,  32@34c.  per  lb. 

Osmium  — Pure.     $70@$80     per     oz. 
troy,  in  Los  Angeles.    Strong. 
Palladium — $52@$55  per  oz. 
Platinum — $108  per  oz.    Nominal. 
Quicksilver— $70@$72  per  75-lb.  flask. 
Market  firm.     San  Francisco  wires  $70. 
Quiet. 

Radium — $70  per  milligram  of  rad- 
ium content.  Price  was  $95  until  forty- 
five  days  ago.  Indications  are  thaf 
price  will  be  increased. 

Selenium — Black     powdered,     amor- 
phous, 99.5  per  cent  pure,  $1.90  per  lb. 
Tellurium— $2.50  per  lb. 
Tungsten— Powder,  75c.@$1.05  per  lb. 
of  contained  tungsten. 

The  prices  of  Molybdenum,  Monel 
Metal,  Rhodium,  and  Thallium  are  un- 
changed  from   prices  given  Nov.   4. 

Metallic  Ores 

Chrome  Ore — Indian  chrome  ore, 
$18.50  per  ton,  c.i.f.  Atlantic  ports.  Rho- 
desian  and  New  Caledonian,  $23  and 
f25  per  ton.     .Market  quiet. 

Iron    Ore — Lake    Superior    ores,    per 


Tungsten  Ore — Chinese  ore,  $8  per 
long  ton  unit  of  WO.. 

Tantalum,  Titanium,  Uranium,  Vana- 
dium, and  Zircon  ore  are  unchanged 
from  the  quotations  published  Nov.  4. 

Zinc  and  Lead  Ore  Markets 

Joplin,  Mo.,  Nov.  18. — Zinc  blende, 
per  ton,  high  $47.10;  basis  60  per  cent 
zinc,  premium,  $47.50@$48;  Prime 
Western,  $45@$46;  fines  and  slimes, 
$44@$42;  average  settling  price,  all 
grades  of  blende,  $42.12;  calamine. 
basis  40  per  cent  zinc,  $23@$25. 

Lead,  high,  $93;  basis  80  per  cent 
lead,      $91@$92.50;      average     settling 


The  demand  for  arsenic  by  insec- 
ticide manufacturers  has  been  excellent 
for  many  weeks  and  has  raised  the 
price  gradually  to  its  present  level  be- 
tween 11  and-  llic,  prices  at  which 
perhaps  90  per  cent  of  domestic  busi- 
ness has  been  done.  As  is  usually  the 
case,  the  present  arsenic  shortage  has 
enabled  some  brokers  and  speculators 
to  ask  prices  in  excess  of  those  we 
quote. 

Copper  Sulphate.  Potassium  Sulphate, 
and  Sodium  Sulphate  are  unchanged 
from  quotations  of  Nov.  4. 

Ferro  -Alloys 
Ferromanganese  — -  Domestic,    78@8I 


price,  all  grades  of  lead,  $87.14  per  ton.     Per    cent-    $10°    Per    8'10SS    ton>    f-°-b- 

.,  i        t>i     j        furnace.     Spiegeleisen,  19@21  per  cent, 

the     week:      Blende,     >00    » _ ,     *.f__  ,,„,«  *    ,qo 

$39,  f.o.b.  furnace;  16@19  per  cent,  $38. 


Shipments     for    the     week: 
12.724:   calamine,   59;   lead,   2,034  tons. 
Value,  all  ores  the  week,  $713,920. 


Platteville,  Wis.,  Nov.  4  (delayed)  — 
Blende,  basis  60  per  cent  zinc,  $47  per 
ton.  Lead,  basis  80  per  cent  lead,  $91 
per  ton.  Shipments  for  week:  Blende, 
765  tons;  lead  ore,  none.  Shipments 
for  the  year:  Blende,  21,648;  lead, 
1,349  tons.  Shipped  during  the  week 
to  separating  plants,  1,703  tons  blende. 

Non-Metallic  Minerals 

China  Clay — Canadian,  in  lumps,  $17 
@$18,  f.o.b.  Quebec.  For  other  grades 
see  issue  of  Nov.  4. 

Feldspar  —  No.  1  pottery  grade, 
$6.50@$7.50  per  long  ton;  No.  2,  $4@ 
$5.50,  f.o.b.  North  Carolina  points. 
No.  1,  $7.50;  No.  2,  $6.50,  f.o.b.  Con- 
necticut points.  No.  1,  Canadian,  $20 
per  net  ton,  f.o.b.  mills.  In  Maine,  $18 
per  ton,  f.o.b.  cars.  First  quality  ground 
$21;  second  quality  $16  per  short  ton, 
f.o.b.  New  Hampshire  points. 

Fluorspar — Fluxing  gravel,  85  per 
cent  CaF2  and  not  over  5  per  cent 
silica,  $21.50,  f.o.b.  mines;  not  over  G 
per  cent  silica,  $21;  80  per  cent  grade, 
not  over  5  per  cent  silica,  $20;  ground 
acid  grade,  $45  in  bulk;  ground  enamel- 
ing grade,  $35  in  bulk;  packages,  $4 
extra,  all  f.o.b.  mines,  Illinois.  No.  1 
lump,  $30;  No.  2  lump,  $25,  f.o.b.  Illi- 
nois mines. 

Magnesite— $37.50  per  ton,  f.o.b.  cars, 
California  calcined,  90  per  cent  MgO  or 
better. 

Pyrites — Spanish,     lump,     llic.     per 


long  ton.  Lower  Lake  ports:  Old  Range     unit;  furnace,  21  in.  diameter,  12*c.  per 

bessemer,  55  per  cent  iron,  $5.95;   Me- 

sabi  bessemer,  55  per  cent  iron,  $5.70; 

Old  Range  non-bessemer,  51i  per  cent 

iron,   $5.20;   Mesabi   non-bessemer,   51* 

per  cent  iron,  $5.05. 

Magnetite    Ore— F.o.b.    Port    Henry, 

X.  V.:  Old  bed  21  furnace,  $5  per  long 

ton;  old  bed  concentrates,  63  per  cent, 

$5.25;  Harmony,  cobbed,  63  per  cent, 
$5.25;  new  bed  low  phosphorus,  65  per 
cent,  $7.50. 

Manganese  Ore— 30c.  per  long  ton 
unit,  seaport,  plus  duty;  equivalent  to 
about  45c.  Chemical  ore,  $75@$80  per 
gross  ton. 


unit;  fines,  through  1-in.  mesh,  111c.  per 
unit;  cinder  property  of  buyer.  Ma- 
terial runs  from  50  to  51  per  cent 
sulphur.  Lump  and  fines,  $5.75  per 
long  ton;  furnace  size,  $6.25,  f.o.b.  At- 
lantic seaboard. 

Market  limited  to  coast  plants  on 
account  of  brimstone  competition  and 
high  freight  rates  to  interior. 

Asbestos.  Barytes,  Bauxite,  Chalk. 
Emery,  Fuller's  Earth,  Graphite,  Gyp- 
sum. Limestone.  Mica.  Monazite,  Phos- 
phate. Pumice,  Silica,  Sulphur,  and  Talc 
are  unchanged  from  the  prices  pub- 
lished Nov.  4. 


Ferrotungsten — Domestic,  70@80  per 
cent  W,  85@95c.  per  lb.  of  contained  W. 
f.o.b.  works. 

Ferrocerium.  Ferrochrome,  Ferro- 
molybdenum,  Ferrosilicon.  Ferrotita- 
nium,  Ferro-uranium,  and  Ferrovana- 
dium  are  unchanged  from  the  prices 
published    Nov.   4. 

Metal  Products 

Lead  Sheets  —  Full  lead  sheets, 
10.25c;  cut  lead  sheets,  10.50c  in 
quantity,  mill  lots. 

Zinc  Sheets— $9.25  per  100  lb.,  with 
usual  discounts,  f.o.b.  works. 

Copper  Sheets,  Nickel  Silver,  and 
Yellow  Metal  are  unchanged  from  the 
prices  published  Nov.  4. 

Refractories 
Bauxite  Brick,  Chrome  Brick,  Chrome 
Cement,    Magnesite    Brick,    Magnesite 
Cement,    Silica    Brick    and    Zirkite   are 

unchanged    from    the    prices    published 
Nov.  4. 

The  Iron  Trade 
Pittsburgh,  Nov.  21,  1922 
Production  of  steel  continues  at  fully 
the  October  rate.  All,  or  nearly  all. 
the  large  producers  have  sufficient  ton- 
nage on  books  to  carry  them  for  two 
months  or  more.  Following  the  recent 
disappearance  of  delivery  premiums  on 
bars,  shapes  and  plates,  leaving  the 
market  generally  on  a  2.00c  basis,  pre- 
miums on  black  sheets  disappeared  en- 
tirely in  the  last  week,  the  whole  market 
being  back  to  3.35c,  the  price  of  last 
summer,  with  several  independents 
eager  to  make  sales  and  able  to  offer 
very  prompt  rolling. 

Pig  Iron — The  market  remains 
stagnant,  with  prices  yielding  a  trifle 
now  and  then.  Basic  and  foundry  are 
both  down  $1  in  the  week,  to  $28,  Val- 
ley, bessemer  remaining  nominal  at 
$32,  Valley. 

Connellsville  Coke  —  Furnace  coke 
is  a  shade  firmer  in  tone,  but  can  still 
be  picked  up  at  $6.75  to  $7.25  in  odd 
lots.  Foundry  is  off  50c,  at  $7.50@ 
$8.50  according  to  brand.  Production 
continues  to  increase,  but  operators  ex- 
pect restriction  next  month  on  account 
of  winter  weather  affecting  transporta- 
tion. 
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German  Metal  Industry  Still 
Troubled  by  Exchange 

Special  Correspondence 

Charlottenburg,  Nov.  4 — In  my  last  letter  I  outlined 
the  difficulties  arising  out  of  the  untimely  and  awkward 
enactment  of  the  federal  government  of  Germany  which 
interdicted  buying  and  selling  of  metallic  stuffs  in  terms  of 
foreign  currency.  Under  this  provision  the  metal  import 
trade  was  simply  dead.  I  have  it  on  good  authority  that  for 
nearly  two  weeks  the  Berlin  branch  of  the  American  Copper 
Export  Association  made  no  offers  at  all  to  German  users 
of  copper.  This  applies  also  to  certain  American  brands  of 
lead,  to  selenium,  and  other  products  which  are  sold  in  the 
Behrenstrasse.  So  it  came  that  business  there  was 
restricted  to  non-German  consuming  centers,  especially  to 
Sweden  and  Hungary,  the  two  countries  being  busy  now  for 
Russian  and  Jugoslavian  account,  respectively. 

In  the  meantime  smelters  and  refiners  in  this  country 
refrained  from  quoting  because  they  feared  lest  they  might 
not  have  raw  material  on  which  to  work.  Lacking  offers, 
prices  in  the  open  market  soared  rapidly  to  undreamed  of 
heights.  Metal  for  the  refineries  was  not  available,  particu- 
larly because  this  line  of  business  is  going  on  upon  a  cash 
basis.  Electrolytic  copper  was.  by  the  end  of  October,  raised 
to  around  1,440  marks  for  a  kilo  in  sympathy  with  the 
sudden  premium  on  dollar  exchange,  and  is  now  (Nov.  4) 
at  2,030  marks  at  the  official  Metal  Exchange.  Also,  other 
refined  copper,  the  so-called  raffinadckupfer,  of  which  sup- 
plies are  more  plentiful,  jumped  up  to  1,250  and  1,675 
marks,  respectively.  Scrap  metal  prices  also  rose  propor- 
tionately. The  well-lubricated  machinery  of  the  copper 
producers  became  evidently  more  inefficacious,  as  is  seen  by 
the  fact  that  German  cathodes  of  only  99  per  cent  purity 
sold  as  electrolytic  copper.  The  protests  of  the  users  of 
genuine  electrolytic  copper  against  such  procedure  were 
easily  shelved  by  some  refiners  who  felt  their  monopolistic 
power.  The  endless  entanglements  involved  by  the  impos- 
sibility of  importing  and  dealing  with  the  imported  ores  and 
metals  in  an  adequate  way  were  solved  at  last  by  another 
amendment  to  the  law  that  gives  the  importer  the  power  to 
offer  to  the  first  home  buyers  in  terms  of  world  money.  This 
resulted  in  opening  the  floodgates  of  legitimate  demand. 
especially  for  the  copper  and  lead  for  the  cable-making 
and  electrotechnical  trades,  and  for  ferro-alloys,  by  tool 
makers. 

It  may  again  be  emphasized  that  the  producing  capacity 
of  German  metal  industries  is  enormous,  but  they  are 
greatly  handicapped  by  the  confusion  incident  to  fuel  and 
exchange  difficulties.  As  a  matter  of  fact,  the  rush  of 
demand  for  foreign  raw  materials,  resulting  in  an  excessive 
demand  for  foreign  currency,  caused  a  fresh  bad  slump  in 
the  mark  value,  so  that  the  tide  turned  anew;  for  the 
so-called  MetaUwirttchaftebuvd  (a  sort  of  antonomous 
metal  parliament  that  is  recruiting  its  members  from  all 
metal  circles  hen)  is  bound  not  to  grant  any  importation 
permits  unless   tl  ufficient   chance  to  bring  in 

remunerative  export  orders,  nor  to  allow  German  manu- 
factured metal  to  be  sold  unless  there  is  sonic  margin  upon 
imported  materials.  The  exercise  of  that  control  has, 
however,  become  a  difficult  matter  in  the  face  of  the  rapid 
fluctuations  of  money  values  on  the  one  hand  and  the 
-ity  of  making  up  long-sighted  contracts  with  the 
outward  buyer  on  the  other  land,  t  In-  German 

metal  users  have  to  cover  their  currency   requirements  at 
the  instant  the  metal  is  ordered,  and,  at  the  same  time,  to 
stipulate  foreign  currency  terms   with  their  customer 
the  little  time  spread  between  the  two 

to     involve     hcav\  at    oi     the 

nee  vagaries.     Therefore,  the   formula   is  occurring: 
Without   engagen 

many  misunderstandings  and   much   displeasure   abroad. 
The  German  metal  inning  to 

•he  pinch  of  diminished  orders  and  of  | rer  earnings. 

The   shrinking  of   the  general   bulk   of   order*    has   been   an 

landing     teatUM    among    the  man     metal 

manufacturers,  even  with  the  big  firm  Phdnix, 

*vheinstahl.  and  Krupp.     As  for  inland  tirade,  the  purchas- 


ing capacity  of  the  German  population  is  now  low.  Even 
cheaper  metals,  moreover,  which  were  formerly  regarded  as 
home  made,  such  as  zinc,  lead,  and  aluminum,  and,  further. 
some  alloys,  as  brass,  German  silver,  and  hard  lead,  which 
were  cast  in  respectable  proportions  here,  have  become 
scarce.  Zinc  is  handled  by  the  Syndicate  in  terms  of  the 
inordinately  expensive  sterling.  I  learn  that  the  huge 
amounts  of  British  ammunition  brass  and  bronze  which  the 
big  metal-mercha"ndising  houses,  under  the  lead  of  the 
Hirsch  concern,  sent  over  to  Germany  in  the  last  summer 
have  been  finally  absorbed,  and  now  only  negligible  supplies 
are  available.  The  rolling  mills'  big  amalgamation  schemes 
may  be  traced  to  this  fact.  The  Vereinigte  Xickelwerke,  at 
Schwerte;  the  Duisburg  concern;  the  Basse  und  Selve  Akt. 
Ges.,  and  the  WielandwTerke,  at  Ulm,  have  formed  a  com- 
munity of  interest  for  the  object  of  cheap  buying  of  metals 
and  working  off  their  mutual  metallic  residues  in  a  more 
efficacious  way.  In  that  manner  they  propose  to  meet  some 
of  the  present  difficulties. 


Non-Ferrous  Metals  in  France 

Special  Paris  Correspondence 

France,  whose  land  is  so  rich  in  iron-ore  deposits,  con- 
tains few  other  metallic  ores,  bauxite  and  antimony  ore  being 
the  only  ones  of  importance.  She  must  therefore  import 
almost  the  whole  of  her  consumption  of  non-ferrous  metals, 
and  she  does  so  by  bringing  in  either  ores  or — as  is  much 
more  frequent — raw  metal  in  pigs.  Copper,  tin,  lead,  and 
zinc  are  among  the  metals  usually  imported  in  the  raw- 
metallic  form.  The  French  refiners  buy  through  the  medium 
of  officially  commissioned  brokers,  only  a  few  of  whom  are 
appointed  to  the  Paris  market.  These  brokers  meet  every 
Saturday  between  11  and  12  o'clock,  to  establish  the  official 
prices  for  raw  metals  for  the  following  week.  They  base 
their  decisions  upon  sellers'  and  purchasers'  bids  and  also 
upon  exchange  rates. 

The  raw  metals  are  purchased  by  refiners,  who.  after 
treatment,  sell  them  in  the  shape  of  bars,  wire,  sheets, 
tubes,  and  other  forms,  to  wholesale  dealers,  who.  in  their 
turn,  deliver  them  to  consuming  interests.  Among  the 
principal  French  refiners  of  non-ferrous  metals  are: 
L'Affinerie  Francaise;  la  Cie.  de  Produits  Chimiques  et 
Electro-Metallurgiques  d'Alais,  Froges  et  Camargue,  which 
is  treating  aluminum;  la  Societe  Klcctro-Metallurgique,  de 
Dives  (Calvados);  la  Societe  d'Electro-Chimie  et  d'Electro- 
Metallurgie;  la  Societe  Geoff roy  et  Delore  (cable  and  wire 
for  electrical  use);  les  Trefileries  et  Laminoirs  du  Havre: 
la  <ie.  Francois  des  Metaux:  la  Societe  le  Nickel;  la 
Societe  des  .Mines  et  Fonderies  de  Pontgibaud;  la  Societe 
de  la  VieiUe-Montagne  (sine);  and  la  Cie.  Royale  Astu- 
rienne  (lead  and  zinc) . 

Copper  is  now  being  consumed  on  a  moderate  scale.  Buy- 
ing at  present  does  not  amount  to  much,  however,  and 
orders  arc  expected  to  be  restricted  until  the  end  of  Decem- 
ber, as  is  the  usual  rule.  From  that  time  on.  purchasers 
will  be  active,  so  that  they  will  have  sufficient  stocks  to  take 
of  the  spring  activity.  There  is  no  desire  to  carry 
large  stocks  at  the  end  of  the  year,  fi  r  reasons  of  inventory. 

The  lead  market  is  also  now  gi  nerally  dull.  The  con- 
sumption of  soft  lead  U  I  lightly.  In  France,  for 
example,  the  producers  of  iron  ami  steel  pipe  are  trying 
hard  I  i  have  load  products  replaced  by  their  own. 

Quite  different  is  the  situation  as  regards  /inc.  and  the 
activity  in  the  demand  for  this  metal,  notably  in  the 
devastated  areas  of  France  and  Belgium,  is  marked.  SI 
are  small.  Belgium,  ordinarily  a  big  producer  of  zinc, 
now  has  an  important  inland  consumption,  and  is  exporting 
only  Insufficient  supplies.  Upper  Silesia,  which  before  the 
war  was  one  of  the  ma  of  supply  of  the   French 

market,  is  now  sending  no  zinc  to  France.  The  smelting 
plants  there  are  divided  between  Poland  and  Germany; 
which  remained  German  are  producing  normally,  but 
their  output  is  entirely  absorbed  by  the  German  interior 
market.  As  to  those  that  wen  transferred  to  Poland,  their 
production  is  only  about  one-fourth  of  what  it  was  undei 
German   rule. 


November  25,  1922 


Engineering  and  Mining  Journal-Press 


965 


Trethewey  Silver-Cobalt  Mine,  Ltd. 

Silver,  Ontario 

A  report  of  the  operations  of  the  Trethewey  Silver-Cobalt 
Mine,  Ltd.,  for  the  year  ended  June  30,  1922,  shows  a  deficit 
of  $1,199,137.50  on  June  30.    Balance  sheet  follows: 


ASSETS 

Castle-Trethewey  Mines,  Ltd  .  (400.000 shares)  at  par.. 

Mines  Water  &  Supply  Co.  stock  (4. 204  shares)  at 

Rochester  Mines  shares  (566,503  shares)  at 
Mining  claims  and  license  of  occupat  ion . 
Accounts  receivable 

Equipment  stored  at  Cobalt  at  depreciated  value 

Deficit. 


$$400,000  00 

1  00 
1.00 

2  CO 
1   CO 

1.000  00 
1,199.137   50 

$1,600,142  50 


Capital  stock  authorized- 


Issued  and  outstanding 
Accounts  payable 


LIABILITIES 
-2,000.000  shares  at 


$2,000,000  00 


DEFICIT    ACCOUNT 

Deficit.  June  30,  1921 

Adjustment  of  investment  and  other  accounts  following  execution 
of  agreement  dated  Dec.  31.  1921.  with  Castle-Trethewev  Mines. 
Ltd..  Written  off: 
1.499,995  shares  Castle  Mining  Co  .  Ltd  $628,647.29 

Development,  Gowganda  J254.I78.98 

Less: 

Paid  for  in  shares  of 
Castle  Miring  Co., 

Ltd $100,000  00 

Written  off  develop- 
ment. June  30.  1921       25.057  46 


Plant  and  equipment,  Gow 
Less: 

Fire  loss  collected- . 
Reserve  for  depre- 
ciation. .  . 


$9,540   00 
4.757  26 


125.157  46 


SCHEDULE "B" 

Mine  and  head  office  expenses  for  year  ended  June  30.  1 922: 

Mineexpenses $11,178.92 

Head  office  expense.                   1,493.41 

Bank  and  other  interest  paid 1,183.46 

Less 

Sales  of  ore  residues  at  smelters $551 .  95 

Rebate  workmen's  compensation  insurance  127.92 

Sundry  revenues 255.40 

Net  expenses 


Wallaroo  &  Moonta  Mining  & 
Smelting  Co.,  Ltd. 

Copper;  Australia 

A  report  of  operations  of  the  Wallaroo  &  Moonta  Mining 
&  Smelting  Co.,  Ltd.,  for  the  year  ended  June  30,  1922, 
shows  a  loss  of  £109,356  7s.  lOd.  Balance  sheet  as  of  June  30 
follows : 

LIABILITIES 


I60.000sharesissuedpaidup  to  £2 320.000       0       0 


Drafts  in  transit. 

Sundry  creditors  and  unclaimed  dividends 

Wages  outstanding 

Elder.  Smith  &  Co..  Ltd.,  London  (copper account). 
National  Bank  of  Australasia,  Limited 


ASSETS 

By  mines  and   smelting    works,  with   buildings,  plant,  and 
machinery',  as  valued  in  balance  sheet  as  at  Dec.  31,  1916. . . 

Stores,  fuel  and  forage 

Refined  copper,  ores,  and  furnace  products 

Suspense  account 

Melbourne  copper  consignment  account 

Copper  Producers'  Association,  Pry.,  Ltd.  ( copper  account). . . 

Sundry  debtors 

Investments 

Miscellaneous 

Profit  and  loss  account 


7,500 

1. 116  4  5 

520  0  0 

7.132  1  I! 

181,736  7  I 

518,004  13  5 


118,857 
51.094 
5,485 
465 
12.516 
3,838 
104,480 


25,442 


400.000  shares  Castle-Trethewey 
Mines,  Ltd.,  at  par  of  $  1  each. . 

Net  liability  assumed  by  Castle- 
Trethewey  Mines  as  per 
Schedule  "A" 


$400,000  00 
87.124  47 


Mine  and  head  office  expenses  for  the  year  as  per  schedule  "B" 

Other  assets  written  down : 

Mining  claims  at  Cobalt  to$l $11.13 

Mining  claims  No.  657  at  Gowganda  to  $1 99,999.00 

Equipment  stored  at  Cobalt  to  $1.000 14,967.50 

Accounts  receivable  to  $  1 430. 56 


4.204  shares  Mines  Water  Supply.  Ltd  .  pr 
viously  written  off  reinstated  for  record  at. 


$115.408. 1» 

I   00 


Deficit.  June  30.  1922 $1,199,137.50 


SCHEDULE   "A" 
Liabilities  assumed   less    assets    sold    to    the    Cas'le-Trethewey 

Mines.  Ltd..  under  agreement  dated  Dec.  31,  1921. 
Contingent  liability 

Owing  Castle  Mining  Co..  Ltd..  shareholders  (payable  only  out  of 

net  earnings  frrm  r  Derations) 

Bank  overdrafts  less  cash 
Accounts  payable 


Less 

Supplies  on  hand 
L'nexpired  insurance. 


14.175  81 
Net  liability  assumed  by  Castle-Trethewey  Mines,  Ltd $87, 1 24 .  74 


Profit-and-loss  account  follows: 


Working  expenses 221,608 

Adelaide  office  expenses 3,679 

Special  charges 1.898 

Interest  and  discount 8,771 


235,959      7       7 


To  balance,  brought  down. 


Reserve  of  accumulated  prtfits. 
Special  reserve  account 
Balance 


109,356  7 

15,883  6 

68.030  15 

25,442  5 


109,356       7      10 

The  smelting  works  treated  the  following  tonnage  during 
the  last  twelve  months: 

11,810 

3,468 

393 

452 


Wallaroo  mines  ore.  tons 
Moonta  mines  ore,  tons 

Moonta  mines  precipitate,  tons. 
*  )utside  ore.  tons 


Votal,  tons 

and  produced  the  following  metals: 

Refined  copper,  tons  

Electrolytic  copper  (included  in  above),  tons. . . . 

G->ld  (calculated  as  fir  

Silver  (.996 fine),  cz 


1  911 

20$ 

621 


The  production  of  sulphuric  acid  was  5:^i,  tons. 
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Week  Ended  Nov.  18,  1922 
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NEW  MACHINERY 
AND  INVENTIONS 


A  Magnetic  Indicator  for 
Drill  Steel 

It  is  well  known  that  drill  steel,  in 
order  to  be  tempered  for  the  greatest 
possible  toughness  and  resistance  to 
wear,  should  be  quenched  at  the  lowest 
possible  temperature  above  the  critical 
point,  which  is  the  point  of  decalescence, 
or  that  at  which  the  structure  of  the 
steel  changes.  This  point  coincide^ 
with  that  at  which  steel  loses  its  mag- 
netism, and,  taking  advantage  of  this 
coincidence,  the  Sullivan  Machinery  Co.. 
Chicago,  111.,  has  designed  a  magnetic 
indicator  to  assist  the  blacksmith  in 
quenching  his  steel  at  the  proper  point. 
As  shown  in  the  accompanying  illus- 
trations, this  indicator  consists  of  a 
brass  or  bronze  casing  having  a  re- 
movable cover,  and  a  common  horse- 
shoe magnet  hung  on  a  pivot  at  its 
point  of  balance.  At  the  top  is  an 
opening  or  window  and  an  indicator  tab 
painted  white,  which  is  so  balanced  that 
when  the  bottom  of  the  magnet  is  im- 
pelled forward  the  top  will  strike  a 
lever  and  throw  the  indicator  into  view. 
A  shelf  is  provided  at  the  bottom 
of  the  casing  as  a  rest  for  the  steel. 

The  indicator  is  ordinarily  set  be- 
tween the  furnace  and  the  quenching 
bath.  When  the  blacksmith  judges  by 
the  color  of  the  steel,  or  by  the  tem- 
perature reading  on  the  pyrometer,  that 
it  is  approaching  the  critical  range,  he 
withdraws  it  from  the  fire  and  rests 
the  heated  end  on  the  shelf  at  the  base 
of  the  indicator. 

If  the  tab  shows  in  the  opening,  he- 
knows  that  there  is  still  some  mag- 
netism left  in  the  steel,  and  returns  it 
to  the  furnace  for  further  heating.  If 
the  magnet  does  not  show  the  tab, 
he  knows  the  steel  is  ready  for  quench- 
ing. 

This  indicator  is  9  in.  long  by  3  in.  in 
width  and  is  1  in.  thick.  It  weighs 
4  lb. 


Elements  of  Industrial  Heating 

In  an  effort  to  encourage  a  broader 
view  of  the  principles  governing  the 
heat  treatment  of  metallurgical,  chem- 
ical, and  ceramic  products,  and  the  se- 
lection and  use  of  equipment,  fuel,  or 
electricity  as  a  means  to  that  end,  the 
W.  S.  Rockwell  Co.,  50  Church  St.,  New 
York,  have  prepared  and  issued  a  44-p. 
booklet  under  the  above  title. 

The  views  outlined  are  the  result  of 
years  of  practical  experience  with  a 
great  variety  of  heating  operations  and 
direct  contact  with  actual  manufactur- 
ing conditions.  This  has  taught  the 
necessity  for  a  better  understanding  of 
the  underlying  principles  and  purposes 
of  industrial  heating  operations,  the 
results  of  which  should  be  measured  in 
terms  of  quality  and  cost  of  finished 
product — not  merely  cost  of  fuel  or 
labor,  mere  tonnage  of  output,  nor  in- 
dication of  temperature  control. 


Indicator  for  testiny  magnetism  in  drill  steel 
In  preparing  data  and  informa-  reference  to  the  company  itself,  on 
tion  the  Rockwell  company  has  pro-  the  assumption  that  whatever  promotes 
duced  a  worth-while  work  that  is  of  the  welfare  of  the  art  is  of  assistance 
interest  to  engineers  and  at  the  same  to  everyone  engaged  in  it.  Charts,  dia- 
t;me   has   not   destroyed   the    effect    by     grams,  and  tables  are  included. 
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Wheels  and  Harps  for 
Mine  Trolleys 

Recent  tendencies  in  mine  haulage 
practice  are  toward  the  use  of  larger 
locomotives  which  can  handle  cor- 
respondingly heavy  trips.  This  in- 
volves of  course  the  use  of  heavier  cur- 
rents to  be  collected  from  the  trolley 
line,  and  to  meet  this  condition  the 
Ohio  Brass  Co.,  of  Mansfield,  Ohio,  has 
brought  out  a  6-in.  trolley  wheel  and 
a  6-in.  harp. 

The  wheel  is  made  of  bronze  and  has 
a  graphite  bushing.  Around  the  bush- 
ing  is   a    reservoir    filled    with   grease. 


Six-inch  troth  ■   service 

The  harp  collects  the  current  from  the 
wheel  through  phosphor-bronze  contact 
springs.  The  pivot  is  set  forward  of 
'he  axle  so  that  the  harp  trails  freely. 

A  self-aligning  harp  made  in  both  the 
4-   and   6-in.   sizes   has   also   been    de- 


r 


Inch  trolley  harp 

veloped  and  placed  on  the  mm 
•pring  brings  the  fork  casting  into  line 
with  the  pole  head  when  the  wheel  is 
not  on  the  wire.  This  simpli' 
task  of  replacing  the  wheel  in  case  of 
dewirements  and  also  enables  the  harp 
rate  through  frogs  and  crossings. 


TRADE    CATALOGS 


The   Blak  Manufacturing 

Co.'s     Philadelphia     office     and     service 
station,  has  been  moved  from  81  - 

St.   to  824    '  St. 


Alloys— The  Cutler  Steel  Co.,  Pitts- 
burgh, Pa.,  in  its  bulletin  No.  221,  gives 
a  general  description  of  "Duraloy,"  a 
chromium  iron  alloy  for  resistance  to 
oxidation,  corrosion,  and  abrasion.  The 
metal  is  furnished  commercially  in 
practically  every  form,  including  cast- 
ings, rolled  or  forged  bars,  sheet,  wire, 
and  tubing.  The  alloy  should  have  a 
wide  application  in  mining,  milling, 
and   metallurgical  work. 

Conveyor  and  Elevator  Chain — The 
Erown  Hoisting  Machinery  Co.,  Cleve- 
land, Ohio,  has  recently  issued  Catalog 
L  1922,  "Drop-forged  Chain  for  Con- 
veyors and  Elevators."  The  various 
sizes  and  types  of  chain  which  have 
been  designed  for  heavy  duty  and  to 
withstand  severe  shocks  are  illustrated. 
The  claim  is  made  for  large  wearing 
surfaces  and  a  proper  distribution  of 
metal  to  stand  maximum  stress  with 
minimum  weight. 

Copper  Steel — The  American  Sheet 
Tin  Plate  Co.,  Pittsburgh,  Pa.,  has 
recently  issued  a  16-p.  booklet,  "The 
Testimony  of  a  Decade,"  which  outlines 
the  results  of  service  tests  and  ad- 
vantages of  "Keystone"  copper  steel 
for  sheet  and  tin  mill  products.  From 
the  evidence  collected  and  shown  in  the 
booklet,  there  can  be  little  question 
that  the  addition  of  0.10  to  0.50  per 
cent  of  copper  to  sheet  steel  or  iron 
offers  greater  resistance  to  corrosion 
than  do  the  common  sheeting  materials. 
Steel  Belt  Conveyors — Sandvik  Steel, 
Inc.,  New  York,  in  the  concern's  cata- 
log No.  18-T,  has  stated  the  advantages 
ami  general  uses  for  Sandvik  Steel  con- 
veyor belts.  This  type  of  belt  has 
been  in  general  use  for  some  time  in 
Europe.  The  maximum  width  of  belts 
is  16  in.,  although  the" manufacturers 
are  now  experimenting  on  sizes  up  to 
2  1  in.  in  width;  they  vary  in  length 
from  250  to  325  ft.,  and  in  thickness 
from  19  to  20  s.w.g.  (0.8  to  1.0  mm.). 
A  number  of  testimonials  and  illustra- 
tions are   included   in  the  booklet. 

Centrifugal  Sand  Pumps  —  A.  R. 
WilhVy  &  Sons.  Denver,  Colo.,  have 
recently  issued  a  16-p.  booklet  descrip- 
■  Model  B,  Wilfley  centrifugal 
sand  pumps.  Among  the  features 
which  will  particularly  appeal  to  users 
r.f  sand  pumps  is  the  disi  I 
which    is    used    in    place    of    the    usual 

onnection    for    releasing    the 

pump   case    from    the    discharge    line, 

ibling  the  wearing  parte  to  be 

end    quickly    changed.      These 

being     extensively     used     to 

handle  various  kinds  of  trritty  mate- 
rials, uch  as  sand,  tailing,  middling, 
lime,  .mil  froth;  also 
ml  solutions  which  are  hot. 
They  operate  against  low  as  well  as 
unusually    high    heads. 

Groaning    and    Grinding    Machinery — 

.  52,  53. 

nson  Co., 


Wellsville,  Ohio.  No.  52  illustrates  and 
describes  a  grinding  and  washing  pan 
which  has  been  developed  for  washing 
and  crushing  and  in  which  water  is 
forced  through  nozzles  upon  inclined 
screen  plates  placed  at  such  an  angle 
as  to  wash  the  rejected  particles  under 
rolls  traveling  on  the  revolving  pan 
bottom.  A  washing  and  separating 
machine  making  use  of  spiral  screws  is 
also  described  in  this  bulletin.  No.  53 
illustrates  and  describes  10-ft.,  9-ft., 
and  oft.  pans  for  dry  grinding.  No. 
54  details  the  company's  single  roll 
swinging  plate  crusher,  which  is 
furnished  in  seven  sizes.  A  reciprocat- 
ing plate  feeder,  used  for  mechanically 
charging  crushers  and  dry  pans,  is 
described  in  bulletin  No.  57. 


Construction  news 


New  Gold  Mill  in  Boundary 
County,  Idaho 

The  Boulder  Creek  stamp  mill,  eleven 
miles  east  of  Naples,  Boundary  County. 
Idaho,  is  practically  completed.  The 
machinery  was  transported  over  eleven 
miles  of  trail  to  the  mine.  The  plant 
is  designed  to  treat  the  gold  ore  from 
a  3-ft.  vein  reported  as  averaging  $45 
per  ton.  Thomas  King  and  John 
Peters,  of  Sandpoint,  are  the  owners  of 
the  property. 


Crushing  Plant  for  Mesabi 
Iron  Mine 

The  Oliver  Iron  Mining  Co.  will  add  a 
crushing  unit  to  the  company's  present 
screening  plant  in  the  Hull-Rust  pit 
on  the  Mesabi  Range  in  Minnesota. 
The  material  to  be  handled  will  now 
come  to  the  plant  over  a  40-ft.  trestle 
and  be  dumped  into  a  receiving  bin. 
From  there  it  will  pass  over  grizzlies 
with  6-in.  openings  with  the  undersize 
going  to  the  loading  pocket  and  the 
oversize  to  a  pocket  from  where  it  will 
be  taken  by  a  pan  conveyor  to  the  jaw 
crusher.  The  crushed  material  will 
then  he  elevated  to  the  loading  pocket 
by  a  belt  conveyor.  This  construction 
work  will  he  completed  for  use  during 
the  1923  shipping  season. 


Britannia  Mill  Construction 
in  Hritish  Columbia 
Is  Progressim; 
Work    in    assembling    the    structural 
iron  for  the  new  mill  of  the  Britannia 
Mining  &  Smelting  Co.,  at  Howe  Sound, 
B.   C,   is  progressing  rapidly.     Cranes, 
ind  concentrating  and  screening 
machinery  have  arrived.     The  electric 
railway    has    been    extended    for    the 
transportation  of  supplies,  and  the  con- 
i    storage  hins,  which  will   hold 
about    10,000  toi    .  are  finished      Mew 
dwellings   have    been   erected    for  em- 

and     much     development     work 

has    been    done    in    the   mine.      The    Yic- 

new,   having 

I  in. I  for  the  first   time  this  year. 
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The  Origin  of  Nitrate  Deposits 

THE  BULLETIN  on  California  nitrates  by  the 
U.  S.  Geological  Survey,  reviewed  on  page  995, 
affords  an  unusual  insight  into  the  origin  of 
nitrates  and  justifies  conclusions  further  than  any 
which  we  have  been  able  to  find  deduced  in  the  bulletin. 
The  facts  are,  however,  given,  from  which  we  offer 
certain  deductions.  Dr.  Gale,  in  the  preface,  observes: 
"The  accumulation  of  nitrate  salts  at  or  near  the 
surface  in  clay  soils  of  different  geologic  ages  and 
relations  tends  to  show  that  the  nitrate  owes  its 
preservation  to  peculiar  surface  conditions  and  that 
the  mere  fact  of  its  presence  does  not  imply  some 
deep-seated  source  where  it  occurs  in  greater  quantity. 
It  is  much  more  likely  that  the  nitrate  is  formed  at 
the  surface  in  essentially  the  same  way  that  nitrates 
are  now  being  formed  in  fertile  soils,  and  probably  in 
many  soils  that  are  not  fertile,  all  over  the  world." 

We  agree  fully  with  the  first  sentence,  but  not  with 
the  second.  Certainly,  "the  nitrate  owes  its  preserva- 
tion to  peculiar  surface  conditions,"  and  that  is  a  fact 
of  the  greatest  commercial  value,  for,  as  Dr.  Gale 
further  observes,  "consequently,  the  idea  of  exploring 
by  deep  drilling  for  a  supposed  source  of  the  surface 
nitrate  incrustations  finds  no  warrant  in  the  evidence 
that  has  been  collected."  But  there  is  probably  a  great 
difference  between  the  accumulation  of  nitrates  in 
fertile  soils  (we  assume  that  he  uses  the  term  "fertile 
soils"  in  distinction  from  "arid  soils")  and  their  accu- 
mulation in  desert  soils  and  subsoil  caliche,  as  in 
California  and  most  strikingly  in  Chile.  Briefly,  we 
refer  the  former  (the  nitrates  in  "fertile"  soils)  to 
organic,  the  latter  (in  desert  soils)  essentially  to  inor- 
ganic, agencies.  In  fertile  soils  the  fixation  of  nitrogen 
is  from  the  air  through  the  agency  of  bacteria,  inde- 
pendently, and  to  a  less  degree  through  the  agency  of 
nitrogen-fixing  plants. 

The  excretions  of  animals  and  the  decay  of  animal 
matter  add  to  the  list  of  organic  sources  of  the  nitrogen 
in  fertile  soils,  this  nitrogen  from  plant  and  animal 
sources  having  been  fixed  from  the  air  through  the 
organisms  involved.  Pi-actically  the  only  concentrated 
source  of  nitrogen — of  nitrogen  ore,  as  it  were — from 
this  source  is  the  guano,  the  accumulated  excreta  of 
birds  or  bats,  in  caves  or  in  roosting  places  otherwise 
protected  from  the  leaching  action  of  surface  waters,  as 
on  arid  islands.  Either  cave  protection  from  rains,  or 
the  protection  of  a  dry  climate,  is  essential  for  the  accu- 
mulation of  any  commercial  quantity  of  the  highly 
water-soluble  sodium  nitrate  salts. 

It  still  remains  a  striking  fact  that  the  only  vast 
accumulation  of  nitrates  is  in  Chile,  where  the  age-long 
aridity  of  the  climate  seems  to  minimize  or  eliminate 
the  agency  of  organic  action  in  fixing  the  nitrogen  from 
the  air.  Yet  in  Chile,  as  in  California,  the  nitrates 
occur  in  a  hardened  soil  or  subsoil  cemented  by  various 
salts,  including  sodium  nitrate.     It  is  a  layer  in  con- 


tact with  the  air  as  well  as  with  the  rock.  Thus,  the 
nitrate  deposits  of  Chile  and  of  California  have  these 
features  in  common,  that  they  are  confined  to  the  "con- 
tact-zone" between  atmosphere  and  rock;  that  they  lie 
in  an  arid  climate,  and  in  a  belt  of  intense  Tertiary  and 
recent  volcanic  action.  Bear  in  mind  that  in  the  first 
group,  that  of  the  accumulation  of  nitrogen  in  ordinary 
soils,  the  nitrogen  is  abstracted  directly  from  the 
ordinary  atmosphere;  and  that  one  of  the  similarities 
between  California  and  Chile,  and  one  of  the  features 
which  differ  markedly  from  most  regions  in  the  world, 
is  the  fact  that  they  are  in  the  great  Pacific  volcanic 
belt  above  referred  to.  Now,  volcanic  outbursts  mix 
the  atmosphere  with  vomited  gases,  including  abundant 
nitrogen  gas.  Conceive,  now,  the  violent  rains  which 
follow  volcanic  explosions,  due  to  the  condensation  of 
the  water-gas  emitted  from  the  craters.  These  rains 
tend  to  clear  the  atmosphere,  not  only  from  water-gas 
but  from  the  excess  nitrogen  and  other  gases,  which 
they  wash  out  from  the  air.  These  waters  accumulate 
on  the  ground,  and  evaporate,  or  they  sink  into  the  rocks 
and  evaporate;  and  thus  boron,  nitrogen,  chlorine,  and 
other  gases  are  added  to  the  soil  and  to  the  subsoil  con- 
stituents. 

Thus  we  may  visualize  two  processes  for  the  accumu- 
lation of  the  nitrate  deposits  of  California — the  emis- 
sion of  the  volcanic  gases,  and  the  scrubbing  of  these 
gases  from  the  air  and  into  the  soil  by  the  rains  which 
represent  the  condensation  of  the  volcanic  water-gas. 
But  the  data  given  in  the  Geological  Survey  bulletin 
show  that  these  two  processes  have  not  completed  the 
nitrate  accumulations,  and  clearly  show  what  has  done 
this. 

Caliche  is  a  hard  cemented  surface  soil  peculiar  to 
dry  regions.  One  may  find  it  widespread  in  Mexico 
without  any  valuable  mineral  content.  Frequently,  the 
cementing  material  is  lime;  whence  the  word  caliche. 
The  caliche  is  simply  due  to  the  hardening  by  cementa- 
tion of  a  surface  layer  of  soil  or  detritus,  by  the, 
evaporation,  on  reaching  the  surface,  of  moisture  drawn 
up  through  the  soil  or  loose  rocks  by  an  upward  capil- 
lary flow  under  the  influence  of  hot  desert  suns.  The 
cuts  in  the  bulletin  in  question  show  that  the  nitrate- 
bearing  caliche  of  California  is  beyond  doubt  of  this 
origin,  for  the  near-surface  blanket  of  caliche  covers 
reguluarly  the  outlines  of  the  present  hillocks,  and  so 
cannot  have  been  due  to  the  evaporation  of  standing 
water.  Here,  then,  we  have  the  third  factor  in  the 
proposed  theory  of  the  accumulation  of  these  California 
nitrate  deposits — volcanic  nitrogen,  transferred  to  the 
soil  by  rains,  later  concentration  at  the  atmosphere- 
rock  contact  and  reaction  zone  by  the  "drawing"  of 
the  sun's  rays.  And,  by  analogy,  we  can  recommend 
this  explanation  to  those  familiar  with  the  Chilean 
deposits.  It  is  a  theory  which  covers  borates  in  desert 
regions  as  well  as  nitrates ;  and,  incidentally,  some  other 
salts  and  mineral  deposits. 

969 


970 


Engineering  and  Mining  Journal-Press 


Vol.  114,  No.  23 


Wave  Transmission  of  Power 

MINE  OPERATORS  will  be  interested  in  a  series 
of  editorial  articles,  in  recent  issues  of  the 
Engineer,  describing  a  comparatively  new  sys- 
tem of  transmitting  power  by  means  of  the  vibrations 
of  a  liquid.  The  possible  utilization  of  the  method  in 
connection  with  rock  drilling  suggests  a  brief  discussion 
of  the  outstanding  features.  The  inventor  is  George 
Constantinesco,  a  Rumanian,  who  also  devised  an  inter- 
rupter gear  during  the  war,  which  permitted  the 
automatic  firing  of  shots  between  the  rapidly  moving 
blades  of  an  aeroplane  propeller. 

The  wave  system,  as  it  is  called,  usually  employs 
water  as  the  transmission  liquid,  flexible-jointed  piping 
being  used  to  connect  the  generating  apparatus  with  the 
rock  drill  or  other  machine  doing  the  work.  There  is 
no  direct  flow  or  liquid;  it  merely  pulsates  to  and  fro, 
in  consequence  of  intermittent  compression  and  release. 
Contrary  to  common  belief,  water  is  elastic;  it  has 
proved  a  desirable  medium  for  the  transmission  of 
power  by  the  new  method. 

The  wave  generator  is  really  a  high-speed  pump  of 
special  design.  The  transmission  piping  has  a  certain 
degree  of  flexibility,  on  account  of  the  provision  of 
movable  joints.  The  rock  drill  contains  the  usual 
plunger,  against  the  end  of  which  the  water  is  admitted. 
The  drill  is  held  in  a  chuck,  and  a  rotary  motion  is 
secured  by  means  of  a  bypassed  portion  of  the  water, 
a  small  amount  of  which  is  allowed  to  escape  to  the 
point  of  the  drill  and  so  prevents  dusting.  A  water 
spring  is  used  to  insure  the  return  of  the  hammer  to  its 
starting  position.  Comparative  tests  in  competition 
with  compressed-air  drills  have  shown  a  considerable 
saving  in  power  by  the  adoption  of  the  new  method. 

.Mining  engineers  will  probably  contend  that  a  serious 
drawback  is  evidenced  by  the  fact  that  the  generator 
must  be  operated  comparatively  close  to  the  drill ;  the 
need  for  frequent  moving  would  constitute  an  objection. 
The  connecting  piping  and  its  flexible  joints  are  clumsy 
and  heavy.  The  generator  must  be  driven  by  steam, 
internal-combustion  engine,  or  electric  motor.  The  use 
of  either  of  the  first  two  is  out  of  the  question,  and 
the  electric  motor  is  not  altogether  satisfactory  as  a 
source  of  power  to  operate  portable  apparatus  under- 
ground. However,  it  is  only  fair  t<>  say  that  the  pub- 
lished results  of  tests  are  such  that  the  system  cannot 
be  dismissed  as  impracticable  or  uneconomical  without 
a  frank  discussion  by  those  who  appreciate  the  need 
for  increasing  the  mechanical  efficiency  and  reducing 
the  cost  of  mining  underground.  Our  discussion  col- 
umns are  open  to  all  who  have  comments  to  make. 

The  New  President  of  the  Institution  of 
Mining  and  Metallurgy 

THK  WELCOME  NEWS  comes  from  London  that 
Mr.  R.  Oilman  Brown  has  been  dieted  president 
of  the  Institution  of  Mining  and  Metallurgy. 
This  will  please  his  many  friends  in  this  country  and 
the  mining  profession  generally  in  the  English-speaking 
countries,  for  Mr.  Brown  has  been  an  exponenl  always 
of   the   highest   code  of   professional   conduct.      He    is   a 

graduate    of    Dartmouth    (class    of    '86)    and    of    the 
Columbia  School  oi  Mum-     (cla      ol  '89);   early  in  his 

•  r  he  was  manager  of  the  Standard  mine    at   Bodie, 
and  had  an  office  in  San   Franei  I  ilting  engi- 

ne   was    connected    with    many    notable    mines    in 
Mexico  and   British  Columbia.     Al I    fifteen  years  ago 


he  went  to  London,  at  first  in  association  with  Mr. 
Oliver  Wethered  and  later  with  Messrs.  H.  C.  Hoover 
and  Leslie  Urquhart;  he  is  now  a  director  and  con- 
sulting engineer  of  the  Russo-Asiatic  Consolidated  and 
of  other  important  companies.  We  doubt  if  any  Amer- 
ican engineer  employed  by  British  clients  has  upheld 
the  honor  of  the  American  mining  profession  more 
consistently  by  sagacity  of  advice  and  integrity  of  con- 
duct; he  has  kept  himself  apart  from  the  share-peddling 
and  company-promoting  activities  that  have  submerged 
so  many  mining  engineers  resident  near  Throgmorton 
Avenue;  in  short,  he  has  stuck  to  his  last  and  remained 
a  true  engineer.  The  Institution  has  chosen  a  standard- 
bearer  worthy  of  its  honorable  traditions. 


Radium  and  Rubbish 

PRODUCERS  OF  CARNOTITE  ore  and  radium 
will  be  interested  to  learn  that  a  new  application 
has  been  found  for  their  product.  In  a  recent 
issue  of  Vanity  Fair  we  read  an  announcement,  which 
emanated  from  the  John  Wanamaker  store,  to  the  effect 
that  a  golf  ball  with  amazing  proclivities  is  now  for 
sale.  When  hit,  we  are  told,  "the  radium  salts  in  the 
plastic  center  start  a  wave  of  momentum  which  gives 
it  a  great  resiliency.  The  ball  literally  is  alive,  and 
the  released  energy  actually  fights  to  free  itself.  Hard 
hit — it  races  yards  farthest."  Thus  we  learn  that  the 
game  does  not  necessarily  go  to  the  adept,  to  the  strong, 
or  to  the  experienced,  but  to  the  one  who  can  afford 
to  patronize  a  high-class  store  to  buy  the  ball  with 
radium  salts  in  the  center.    Alas  for  golf  as  a  sport! 

Why  the  new  ball  becomes  alive  only  when  hit  is  a 
mystery;  there  seems  to  be  no  particular  reason  why 
it  should  not  start  to  move  on  its  own  accord  before 
the  player  assists  the  work  of  Nature  and  industrial 
ingenuity.  The  organic  world  possesses  many  types 
that  respond  promptly  to  a  blow,  but  we  confess  that 
this  is  the  first  instance  that  has  come  to  our  notice 
in  which  a  sense  of  retaliation  has  been  reported  in 
what  is  usually  considered  as  inanimate  matter.  It 
seems  a  pity  that  the  new  invention  lacks  luminosity. 
A  great  economic  waste  might  he  prevented  if  missing 
golf  balls  could  be  trained  so  that,  before  the  great 
"wave  of  momentum"  is  spent,  a  modicum  of  the  energy 
available  could   be  converted   into   light  and   sound! 

Magnetic  Appliances  in  Mill  and 
Treatment  Plant 

THE  MAGNETIC  SEPARATION  of  certain  iron 
minerals  from  gangue  ((institutes  an  important 
phase  of  operations  in  ferrous  metallurgy.  The 
extended  use  of  magnetic  pulleys  and  mushroom 
magnets  for  the  removal  of  tramp  iron  from  ore  going 
lo  crushers  is  an  example  of  the  direct  utilization  of 
magnetism  in  a  manner  that  has  proved  effective  and 
cheap.  An  additional  use  for  this  type  of  power  is  seen 
in  distant  control  by  means  of  magnetic  clutches. 

Those  of  us  who  have  had  experience  with  machines 
of  high  startinir  torque,  such  as  bail  or  tube  mills,  will 
recall  the  trouble  often  experienced  and  due  to  end 
thrust  and  movement  of  the  shafting,  to  slippage  and 
tiring,  to  the  need  for  frequent  adjustment,  and  to 
awkwardness  of  control.  A  large  proportion  of  such 
mechanical  troubles  were  attributable  to  the  fact  that 
th(  amount  of  preliminary  overload  was  not  anticipated, 
anil  clutches  were  provided   that   were  too  small   for  the 
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The  push-button  method  of  switch  control  of  motors 
operating  milling  machinery  is  a  step  in  the  right  direc- 
tion, for  it  simplifies  manipulation,  peraiits  quick 
action,  and  allows  the  operator  to  be  protected  from  the 
results  of  electric  sparking  or  short  circuiting.  Simi- 
larly, the  distant  control  of  machinery  operated  by 
direct  connection  with  moving  shafting  is  practicable 
by  the  utilization  of  magnetism  as  the  force  to  hold 
together  the  friction  surfaces  of  a  clutch.  In  addition 
to  the  advantages  of  distant  control  and  the  reduction 
of  accident  hazard,  magnetic  clutches  might  well  re- 
ceive wider  attention  because  of  their  simplicity  and 
compactness.  The  limited  field  for  synchronous  motors 
in  mills  and  metallurgical  plants,  due  largely  to  com- 
paratively small-scale  operations,  has  doubtless  re- 
stricted their  use  in  the  past,  but  it  is  interesting  to 
note  that  magnetic  clutches  have  proved  successful  in 
cement  plants,  in  which  the  mechanical  operations  are 
somewhat  similar  to  those  that  usually  precede  metal- 
lurgical treatment.  It  would  seem  that  magnetic 
clutches  would  be  suitable  for  use  in  the  operation  of 
pumps  and  other  auxiliary  apparatus  in  movable-leaf 
vacuum-filter  and  large-scale  leaching  plants,  in  which 
intermittent  action  is  a  feature. 


The  Institute  and  the  Federated  Societies 

THE  American  Institute  of  Mining  and  Metal- 
lurgical Engineers  has  decided  to  withdraw  its 
direct  financial  support  from  the  Federated  Amer- 
ican Engineering  Societies.  A  circular  from  the  presi- 
dent, dated  Nov.  15,  so  states;  but  it  also  adds  (in 
effect)  that  the  directors  are  willing  to  sponsor  a  con- 
tinued connection  between  mining  engineers  and  the 
Federated  Societies  through  individual  contributions  of 
the  Institute  members  for  that  purpose.  Therefore  the 
directors  have  sanctioned  the  appointing  of  a  committee 
to  receive  contributions:  it  is  not,  however,  an  Institute 
committee,  as  we  interpret  the  circular;  it  is  a  com- 
mittee "representing  friends  of  the  Federated,"  and  in- 
ferentially  does  not  represent  the  Institute,  which  infer- 
entially  is  dominated  or  controlled  by  those  who  are  not 
"friends  of  the  Federated."  The  reason  given  for  the 
official  withdrawal  of  the  Institute  is,  however,  an  ex- 
cellent and  doubtless  a  true  one — the  lack  of  funds. 

Last  year  the  Institute  cut  down  its  previous  contri- 
bution to  the  Federated  Societies.  Already  there  had 
been  great  dissatisfaction  among  the  Institute  members 
and  governors  on  account  of  the  disappointing  results 
of  the  Federated  Societies  to  date.  The  report  of  the 
Committee  on  the  Elimination  of  Waste  was  condemned 
by  the  Board  of  Directors.  That  report,  it  will  be  re- 
membered, laid  most  economic  waste  to  the  door  of  man- 
agement (not  labor),  which  scandalized  the  governor- 
ship of  the  Institute.  Mr.  J.  Parke  Channing,  chairman 
of  the  unlucky  committee,  vigorously  supported  its  con- 
clusions; but  the  opposite  thesis,  that  all  economic 
troubles  arise  from  the  impudent  extortions  of  labor,  has 
since  been  consistently  preached  in  the  Institute  organ. 
Finally,  the  Federated  Societies  has  trod  on  the  toes 
of  the  Institute  by  deciding  to  publish  a  journal.  The 
Institute  governors  disapprove  of  journalism  by  the 
Federated  Societies;  they  have  tried  it  themselves  and 
know  how  far  short  of  the  promised  results  it  has 
yielded.  Moreover,  there  is  the  keen  business  competi- 
tion—the competition  for  advertising — and  the  Institute 
is  an  advertising  hound,  so  to  speak;  therefore,  why 
should  it  help  support  a  business  competitor? 


Aside  from  this,  it  must  be  confessed  that  the  Fed- 
erated Societies  administration  has  been  inept.  It  failed 
to  take  part  in  the  question  of  engineer  licensing,  on 
which  the  Institute  took  so  decided  a  stand;  the  diver- 
gence of  opinion  among  the  different  engineering  socie- 
ties rendered  the  Federated  Societies  timid  and  negli- 
gible. A  similar  paralysis  of  timidity  marked  its  action 
on  other  vital  subjects.  It  failed  to  take  positions, 
thinking  to  be  diplomatic  to  all  engineering  interests 
involved;  and  behold  it  damned,  by  the  mining  engi- 
neers, for  this  very  pussy-footedness.  When  it  did  take 
decided  positions,  it  has  been  unlucky.  It  espoused  the 
campaign  for  a  Department  of  Public  Works  when 
Hoover  was  president;  when  Hoover  became  Secretary 
of  Commerce,  he  ceased  to  support  this  movement.  It 
embarked  on  a  campaign,  in  opposition  to  the  Mining 
Congress,  against  further  War  Minerals  Relief  legisla- 
tion; it  was  a  well-meaning  and  honest  effort  at  public- 
economy,  and  followed  principles  with  which  we  are 
sympathetic;  but  the  effort  was  diplomatically  untimely, 
and  hence  was  ineffective.  The  Mining  Congress  offi- 
cials, cleverer  at  this  game,  are  of  the  opinion  that  the 
opposition  of  the  Federated  Societies  enabled  them  to 
put  over  the  desired  legislation.  The  Federated  Socie- 
ties has  also  offended  by  being  too  active  in  newspaper 
propaganda,  and  too  lethargic  in  actual  accomplishments. 

And  yet — since  the  Federated  Societies  represented  a 
"splendid  gesture,"  an  idealistic  ambition  to  make  the 
engineer  more  useful  to  society,  and  society  better  by  the 
engineer's  knowledge,  we  should  not  welcome  the  weak- 
ening of  the  Federated  by  reason  of  the  mining  engi- 
neers' withdrawal.  Disapprobation  of  the  conduct  of  a 
worthy  organization  is  not  a  reason  for  withdrawal.  If 
it  were,  we  should  withdraw  from  the  Institute,  for  the 
Institute  governorship  has  been  not  only  heedless  but 
even  antagonistic  to  an  older  institution — the  independ- 
ent mining  journal — and  that  for  very  narrow  and  im- 
proper reasons.  But  we  forgive  the  governorship  for 
the  sake  of  the  membership;  all  is  condoned  in  loyalty 
to  the  profession.  If  the  Institute  governorship  lacks 
this  broad  and  sympathetic  loyalty,  we  cannot  for  that 
reason  be  drawn  into  any  lessening  of  loyalty  toward  the 
Institute  as  a  great  aggregation  of  the  finest  men  on  earth. 

Therefore  we  urge  the  members  of  the  Institute  to 
respond  to  the  appeal  of  the  committee  and  contribute 
through  it  to  the  Federated  Societies.  Do  not  expect 
to  get  your  individual  two  dollars  back  with  interest, 
but  give  with  the  feeling  that  you  are  for  once  in  your 
life  doing  something  for  which  you  do  not  want  to  be 
directly  paid — do  it  "as  one  who  loves  his  fellow-man." 
We  shall  contribute  our  mite  to  back  up  our  advice. 

Having  concluded  as  above,  it  will  not  be  difficult  ta 
analyze  the  actual  outcome.  At  two  dollars  or  more  a 
head,  the  number  of  Institute  members  who  will  actually 
subscribe  will  be  relatively  limited,  and  the  total  amount 
will  be  very  much  less  than  even  the  reduced  contribu- 
tion which  the  Institute  voted  last  year.  Then  a  few 
generous  and  devoted  men  will  dig  deep  into  their  jeans, 
and  the  connection  with  the  Federated  Societies  will  be 
maintained  for  this  coming  year  at  least.  We  should 
like  to  have  the  committee  let  us  publish  the  list  of  large 
donors.  We  can  do  it  without  blushing,  as  we  cannot 
be  among  the  number.  In  connection  with  this  we  wish 
to  register  admiration  for  the  devotion  of  Mr.  J.  Parke 
Channing  to  this  cause;  for  without  him  there  would 
no  longer  be  any  cause  for  debate.  He  has  given  his  time, 
his  money,  and  his  persistent  energy  freely  for  this  ideal ; 
and  mining  engineers  will  do  well  to  back  him  up. 
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The  Tellurides— III 


By  T.  A.  Rickard 


IN  NATURE  the  decomposition  of  the  goldbearing 
telluride  usually  liberates  the  gold  as  native  metal. 
The  gold  thus  set  free  has  characteristics  that  cause 
the  oxidized  portion  of  a  telluride  vein  to  be  readily 
recognizable.  At  Mount  Morgan,  in  Queensland,  it  was 
found  in  1886  that  the  dull-looking  gold  would  not 
amalgamate  in  the  stamp-mill.  Dr.  Leibius.  of  the 
Sydney  mint,  decided,  as  the  result  of  experiment,  that 
the  gold,  which  was  of  remarkable  purity,  was  coated 
with  an  iron  oxide.  In  1893  I  remarked  the  likeness 
between  the  gold  of  the  famous  mine  in  Queensland  and 
the  specimens  given  to  me  at  the  Pike's  Peak  and 
Garfield  Grouse  mines,  at  Cripple  Creek;  but  it  was  not 
until  1897  that  the  resemblance  was  traced  to  a  com- 
mon cause — the  derivation  of  the  gold  from  calaverite 
and  other  goldbearing  tellurides.  The  soft  brown  gold 
resulting  from  the  decomposition  of  tellurides  has  the 
appearance  of  metal  that  has  been  precipitated  from 
solution.  At  Kalgoorlie  its  pasty  character  won  for  it 
the  name  of  'mustard'  gold.  Tt  occurs  in  splashes  like 
vellow  clay  and  is  easily  overlooked  until  a  scratch 
burnishes  it  and  thereby  exhibits  the  unmistakab'e  glint 
of  the  standard  metal.  At  Cripple  Creek  lovely  pseudo- 
morphs  of  such  gold  after  sylvanite  and  krennerite  were 
found.  In  the  Gold  King  mine  patches  of  these  pseudo- 
morphs,  or  mineral  replicas,  were  to  be  seen  in  1899  in 
a  series  of  quartz  geodes,  or  cavities.  The  gold  looked, 
as  the  miners  said,  "like  splinters  of  rotten  wood". 
At  Cripple  Creek  the  free  gold  usually  has  the  appear- 
ance that  marks  the  metal  when  it  has  originated  from 
the  disintegration  of  tellurides,  but  at  Kalgoorlie  the 
more  usual  form  of  brightly  crystalline  gold  is  com- 
mon. Specimens  spangled  with  minute  crystals  are 
found.  Some  of  the  native  gold  is  so  coarse  as  to 
retard  solution  in  a  leaching-plant  and  prevent  suc- 
cessful extraction.  At  most  of  the  cyanide  mills  at 
Kalgoorlie  in  1897  it  was  found  necessary  to  use 
supplementary  amalgamating  tables,  over  which  the 
tailing  was  passed  after  discharge  from  the  cyanide 
vats  in  order  to  extract  any  of  these  larger  particles 
that  had  escaped  solution.  They  would  escape  leaching 
not  only  on  accounl  of  their  size  but  because  they 
lacked  the  spongy  character  possessed  by  gold  that  has 
'.il  either  from  the  decomposition  of  tellurides  or 
from  the  similar  decomposition  that  ensues  from  roast- 
ing in  a  metallurgical  furnace. 

Another,  and  rare,  product  of  oxidation  is  tellurite, 
the  oxide  of  tellurium.  In  1877  a  Dutch  miner  named 
Henry    Neikirk,   while   prospecting   m    Boulder  county, 

ido,   drove    his    pick    into    a    mass    of    soft    clay-like 

unctuous  stuff,  ami.  on  withdrawing  his  pick,  he  found 
that    it   was  gilded.     The   ma        <      i  ted   of  a   lemon- 
ed oxide  of  tellurium  ci  minute  particles 
of  amorphous  gold,  the  two  substances  being  produd 

of    alteration    derived    from    the    I, ion/,,    calaverite    that 

Neikirk  found  deeper  down  In  association  with  mag- 
nesite  and  tluorite.  This  prospect  becami  known  as 
the  Melvina  mine.  The  di -oxide  of  tellurium,  or  tel- 
lurium ocher  has  been  found  in  Tran  \\  o;  it 
is  rare  because  its  marked  affinity  for  ferric  alts  Cfl 
it    readily    to    form    a    definite    compound,    tie     tellurite 

of   iron,   to   which    l    have    referred    alread.    as  being 
laal  mvr  of  telluridi 
The    i  We    telluride    is   calaverite,    tn«    t-'l 


luride  of  gold.  It  is  named  after  the  county  of 
Calaveras,  in  California,  the  first  determination  of  this 
mineral  having  been  made  by  F.  A.  Genth  on  specimens 
obtained  from  the  Stanislaus  mine.  The  usual  com- 
position of  calaverite  is  tellurium  56%,  gold  41%,  and 
3%  of  silver  as  an  impurity;  it  has  a  hardness  of  2'. 
and  a  bronze-yellow  to  brass  color;  it  has  a  resplendent 
luster  and  is  one  of  the  handsomest  minerals  ever  dis- 
turbed by  the  miner's  pick.  At  Kalgoorlie  it  glorifies 
the  dull  schistose  rock  with  splashes  of  rich  meaning. 
Analyses  of  specimens  from  the  Great  Boulder  and 
Ivanhoe  mines  at  Kalgoorlie  show  42%  of  gold,  with 
less  than  1%  of  silver.  The  specific  gravity  is  given 
as  9.377.  At  Cripple  Creek  good  specimens  of 
calaverite  are  comparatively  rare;  it  occurs  finely  dis- 
tributed through  the  ore  and  is  obscured  usually  by 
sylvanite.  Analyses  of  specimens  from  the  Independ- 
ence and  Portland  mines  indicate  a  composition  ranging 
between  38  and  40%  in  gold,  with  3  to  4%  of  silver. 
The  specific  gravity  is  given  as  9.  In  Boulder  county, 
the  Horsfall  mine  has  yielded  some  fine  specimens  of 
calaverite.  Miners  find  it  difficult  sometimes  to  dis- 
tinguish this  telluride  from  pyrite,  because  the  differ- 
ence in  color  is  slight,  but  the  streak  of  the  former  is 
yellowish  gray,  whereas  that  of  the  common  iron  sul- 
phide is  brownish  black.  The  easiest  test  to  distinguish 
them  is  hardness,  calaverite  being  cut  easily  by  a  knife 
whereas  iron  pyrite  is  cut  with  difficulty;  one  is  twice 
as  hard  as  the  other.  The  cubic  crystalline  habit  of 
pyrite  is  another  mode  of  differentiation,  for  calaverite 
rarely  occurs  in  other  than  a  massive  form. 

As  calaverite  is  distinctively  the  telluride  of  gold, 
so  hessite  is  the  distinctive  telluride  of  silver.  This 
mineral,  which  is  named  after  G.  H.  Hess  of  St.  Peter- 
burg,  resembles  argentite,  the  sulphide  of  silver,  usually 
called  'silver  glance'  by  miners.  Hessite  contains  62.8' , 
of  silver  and  37.2%  of  tellurium,  whereas  argentite 
contains  87.1',  of  silver  and  12.9',  of  sulphur.  Both 
are  sectile,  that  is,  they  can  lie  cut  by  a  knife,  but 
argentite  is  the  harder;  both  are  steel-gray  to  iron-black 
in  color,  the  silver  sulphide  being  usually  darker  than 
the  corresponding  telluride.  Fine  specimens  of  hessite 
have  been  found  in  Boulder  county,  notably  in  the  St. 
Joe  mine.  At  the  Golden  Fleece,  in  Hinsdale  county. 
Colorado,  this  telluride1  occurs  in  association  with 
petzite.  a  gold-silver  telluride.  and  in  the  Shooflv  mine, 
in  the  La  Plata  mountains,  it  accompanies  sylvanite. 
another  gold-silver   telluride. 

Hessite  is  rarely  found  in  a  state  of  purity;  usually 
'l  Contains  some  gold,  and  thus  gradates  into  petzite, 
which  contains  II. 86',  of  silver  and  25.6',  of  gold. 
combined  with  82  •"■!  of  tellurium,  Peteite,  named  after 
w.  Pete,  a  German  chemist,  is  also  steel-gray  in  color, 

hut  usually  darker  than  hessite.  and  much  more  brittle. 
The  Village  BflUe  mine,  in  Boulder  county,  yielded  a 
massive    variety    of    this    mineral,    and    in    the    Golden 

Fleece  ore  the  peteite  was  so  intimately  mixed  with 
hessite  that  it  was  difficult  to  distinguish  them.  Some 
petzite  was  found  in  the  ore  of  the  Geneva  mine,  on 
Gold  hill,  hut  this  mineral  is  comparatively  rare  in  the 
Cripple  (reek  district.  BO  far  as  I  know.  It  is  the  tel- 
luride most  common  in  California. 

Sylvanite    la   another   double   telluride   of   gold   and 

silver;    il    con'ains    a    little    more    gold   than    peteite   and 
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considerably  less  silver,  its  composition  being  28.5  % 
of  gold,  15.7 %  of  silver,  and  55.8^,  of  tellurium. 
Sylvanite  is  a  beautiful  bright  silvery  mineral.  It 
is  named  after  Transylvania,  where,  in  the  mines  of 
Nagyag  and  Offenbanya,  it  was  first  found  and  mined 
as  a  rich  ore.  The  best  ore  at  Cripple  Creek  is  char- 
acterized by  the  presence  of  sylvanite.  I  recall  the 
'Jeweler's  Chamber'  on  the  fourth  level  of  the  Inde- 
pendence mine,  23  years  ago;  this  was  a  stope  cut  in  a 
mass  of  magnificent  telluride  ore,  which,  owing  to  the 
brilliant  luster  of  the  sylvanite,  shone  in  the  candle- 
light like  the  cave  of  Aladdin.  Sylvanite  is  readily 
distinguishable  from  petzite  by  its  lighter  color  and  its 
beautiful  crystalline  structure,  to  which  it  owes  its 
other  name,  'graphic  tellurium',  because  the  arrange- 
ment of  crystals  resembles  Arabic  lettering.  It  is 
softer  than  petzite.  Sylvanite  loses  its  silvery  sheen 
by  oxidation,  and  if  the  decomposition  proceeds  far 
enough  to  liberate  the  tellurium  as  an  oxide,  the  gold 
that  remains  may  retain  the  crystalline  form  of  the 
original  mineral — that  is,  the  gold  survives  as  a  pseudo- 
morph  after  sylvanite. 

Lead  has  its  telluride,  altaite,  which  is  named  after 
the  Altai  mountains,  in  Siberia,  where  this  mineral  was 
first  found  in  the  Savodinski  mine.  It  contains  62% 
of  lead  and  38fr  of  tellurium;  in  color  it  is  tin-white 
and  its  hardness  is  3.  Another  telluride  that  contains 
lead  is  nagyagite,  named  after  Nagyag,  in  Transyl- 
vania. This  mineral  usually  contains  a  notable  propor- 
tion of  antimony  (5  to  7%)  and  sulphur  (8  to  10%), 
besides  56%  of  lead,  18  to  20f(  of  tellurium,  and  9fc  of 
gold.  It  is  soft,  the  hardness  ranging  between  1  and 
li,  and  its  color  is  lead-gray.  Nagyagite  has  been 
found  in  the  Olive  Mabel  mine,  in  British  Columbia. 

Nickel  has  a  telluride  named  melonite,  after  the 
Melones  mine  in  Calaveras  county,  California,  where  it 
was  detected  by  Genth  in  1867.  It  contains  23.8  rr  of 
nickel  and  76.2 %  of  tellurium;  the  hardness  is  3  and 
the  color  is  reddish  white.  This  redness  is  interesting, 
because  the  other  tellurides  that  have  been  passed  in 
review  so  far  have  colors  like  those  of  silver,  steel,  and 
lead.  Another  telluride  is  red — the  telluride  of  copper. 
This  was  not  discovered  until  1902,  although  its  occur- 
rence in  nature  was  suggested  by  the  presence  of  tel- 
lurium in  the  anode  slime  from  the  electrolytic  refining 
of  copper  at  Butte  and  it  would  have  been  strange  if  a 
telluric  compound  with  copper  had  not  existed,  seeing 
that  so  many  other  metals  are  found  in  this  combina- 
tion. By  the  way,  the  telluride  of  zinc  remains  to  be 
detected.  I  became  interested  in  seeking  for  the 
telluride  of  copper  and  caused  many  analyses  to  be 
made  of  telluride  specimens  from  Cripple  Creek  and 
Kalgoorlie.  Several  of  those  from  Kalgoorlie  showed 
copper  as  an  impurity  in  sylvanite  and  petzite,  but  no 
recognizable  copper  telluride  was  found,  or  has  been 
found,  either  at  Kalgoorlie  or  at  Cripple  Creek.  In 
1902,  when  riding  across  the  San  Juan  from  Ouray  to 
Gunnison,  I  stopped  at  the  Good  Hope  mine,  at  Vulcan. 
There  I  found  a  pyritic  ore  that  contained  native  tel- 
lurium in  masses  as  much  as  three  inches  thick;  with 
these  were  associated  small  lenticular  pieces  of  a  purple 
mineral,  the  name  of  which  was  not  known  to  the  tech- 
nical men  at  the  mine.  I  made  the  test  for  copper  and 
the  test  for  tellurium,  and  discovered  to  my  delight 
that  the  mineral  reacted  strongly  for  both;  shortly 
afterward  I  took  my  specimens  to  Professor  S.  L.  Pen- 
field  at  Yale,  and  he,  with  Professor  W.  E.  Ford,  made 
a   complete   analysis,   which    showed    that   the   mineral 


was  the  telluride  of  copper,  and  in  a  state  so  pure  that 
its  chemical  structure  could  be  determined — it  was 
Cu^Te.,.  It  was  designated  rickardite.  Since  then  it 
has  been  found  in  several  places,  for  example,  at  the 
San  Sebastian  mine,  in  Salvador.  It  contains  40.51% 
copper  and  59.49 %  tellurium.  The  purple  color  of  the 
mineral  "rivals  in  intensity  the  deepest  purple  tarnish 
ever  seen  on  chalcopyrite  or  bornite",  as  Professor  Ford 
said;  but  this  beautiful  purple  is  not  merely  a  tarnish, 
for  even  the  powder  of  rickardite  when  finely  ground 
is  of  the  same  deep  color. 

Bismuth's  telluride  is  named  tetradymite,  from  the 
Greek  tetradymos,  fourfold,  on  account  of  its  rhombo- 
hedral  crystallization.  It  contains  52%  of  bismuth  and 
48 ' <  of  tellurium;  it  is  soft,  the  hardness  being  14  to 
2,  and  in  color  it  is  pale  steel-gray.  This  telluride  was 
the  first  of  the  species  to  be  found  in  the  United  States 
— by  C.  T.  Jackson  in  the  Whitehall  mines,  near  Fred- 
ericksburg, Virginia,  in  1848.  Since  then  it  has  been 
detected  in  North  Carolina  and  Georgia,  in  association 
with  the  gold  ores  that  are  typical  of  the  Appalachian 
region. 

One  more  telluride  remains  to  be  mentioned — that  of 
mercury,  which  is  named  coloradoite,  having  been  found 
first  in  the  Mountain  Lion  mine,  in  Boulder  county, 
Colorado.  It  contains  62%  of  mercury  and  38rr  of 
tellurium;  the  hardness  is  3  and  the  color  iron-black. 
Its  luster,  like  that  of  its  brother  tellurides,  is  bright. 
Specimens  that  I  obtained  at  Kalgoorlie  had  a  peculiar 
brown  tinge.  An  impure  variety,  containing  gold  and 
silver,  has  been  named  kalgoorlite,  after  the  place  of 
discovery,  and  another  variety  is  named  magnolite, 
from  Magnolia,  in  Boulder  county,  Colorado.  This 
is  a  tellurate,  Hg.TeO,.  The  detection  of  these  mercuric 
tellurides  is  easy,  because  of  the  fact  that  when  heated 
they  give  a  fume  that  readily  condenses  into  globules 
of  quicksilver. 


Electro-Plating  With  Chromium 

If  claims,  emanating  from  Sheffield,  relative  to  a  new 
method  of  electro-plating  by  the  deposition  of  chromium 
upon  iron,  steel,  copper,  nickel,  and  brass  by  electro- 
deposition  are  well  founded,  the  innovation  is  likely  to 
modify  profoundly  the  conditions  of  the  cutlery,  electro- 
plate, and  other  industries  in  the  future,  according  to 
The   Ironmonger. 

Chromium  resists  oxidation  by  air,  water,  and  acids, 
and  is  harder  and  more  durable  than  any  of  the  metals 
at  present  employed  as  coatings  for  the  prevention  of 
rust.  It  is  interesting  to  note  that  chromium  is  the 
element  which  is  added  to  the  furnace  charge  in  the 
manufacture  of  stainless  steels  and  irons.  The  new 
method  is  recommended  for  plating  spoons  and  forks, 
hollow  ware,  knife  handles,  and  many  other  articles  of 
utility  and  of  an  ornamental  nature.  It  is  also  sug- 
gested that  "chromium-plating"  may  be  used  for  render- 
ing ordinary  steel  knife  blades  stainless.  The  metal  is 
more  expensive  than  the  other  plating  metals,  pure 
chromium  being  quoted  at  4s.  9d.  per  lb.  on  the  London 
market,  but  this,  it  is  claimed,  does  not  constitute  a 
serious   objection. 

For  a  number  of  years  research  work  had  been  car- 
ried on  in  England  and  in  Germany  to  make  possible 
the  electro-deposition  of  chromium  upon  other  metals, 
but  had  not  hitherto  been  successful,  because  a  suitable 
composition  for  the  indicated  plating  solution  could  not 
be  found. 
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Where  Are  the  Miners? 
The  Editor: 

Sir — I  have  read  with  interest  several  articles  of 
late  appearing  in  your  valuable  paper  regarding  what 
has  become  of  the  old-time  miners?  Where  are  they 
and  why  have  they  left  the  mines?  These  questions 
have  been  written  on  by  persons  who  were  not  quali- 
fied to  do  so.  Some  have  been  answered  by  persons 
that  never  put  in  a  shift  underground,  others  by  men 
that  have  never  left  the  mining  camps.  They  have 
•  illy  quit  the  game  temporarily.  Most  of  them  have 
either  been  outlawed  or  have  been  worked  out. 

I  have  followed  the  mining  game  for  twenty-six  years ; 
that  is.  the  rare  metals,  non-metals  (excepting  coal;, 
and  all  the  various  metals.  I  have  taken  in  most  of 
'  he  boom  camps  and  all  of  the  old  camps  that  have  been 
going  since  I  have  been  in  the  game.  I  have  worked 
from  tool  boy  to  superintendent,  and  therefore  am 
qualified  to  answer  these  questions. 

First,  I  want  to  thank  ex-President  Wilson  for  bring- 
ing the  mining  industry  down  to  where  it  had  to  curtail 
production  and  lay  off  men  by  the  thousands.  That 
was  the  first  time  that  an  old-time  miner  was  brought 
to  his  senses.  Like  the  vast  majority,  I  was  under 
the  impression  that  I  could  not  do  anything  else  but 
mine. 

Now  you  ask  why  did  they  quit  the  game?  This  ques- 
tion is  answered  by  the  above  paragraph.  We  were 
simply  thrown  out  of  employment.  We  quit  for  the 
-imple  reason  that  our  pay  stopped. 

The  question  you  should  ask  is  "Why  do  they  stay 
quit?";  that  is  what  is  bothering  most  of  the  operators 
today.  Now,  let  me  tell  all  the  mine  owners  and  oper- 
ators in  a  fair  and  concise  manner: 

I  am  a  miner,  married,  have  four  children  and  am 
trying  to  educate  them  and  want  to  dress  them  as  the 
average  person  demands  to  be  dressed  today.  I  want 
to  live  in  a  home,  not  a  shack  or  cabin.  I  only  want 
the  average  home  for  my  family.  In  a  mining  camp 
I  would  be  the  only  one  that  would  be  earning  anything 
toward  furnishing  these  necessities.  I  would  be  work- 
up for  $5  a  day.  In  most  of  the  camps  one  works 
twenty-six  days  a  month,  that  is  $130  a  month.  I  would 
have  to  work  every  workiiiK  day  to  keep  that  up.  There 
would  be  renl  to  pay,  fuel  to  buy,  water,  lights,  hospital 
food  and  clothing.  I  am  working  for  and  sup- 
porting six  people.  There  would  !><■  nothing  in  a  min- 
ing camp  for  the  rest  of  the  family.  The  various 
*tate  laws  prohibit  a  boy  from  earning  a  Balai 
a  mining  camp,  and  then  there  is  not  employment  suffi- 
cient t-i  go  around. 

Today   I   am  in   Los  Angelet      Whal    am    l   doing? 

What   are   the    rest    of   my    family    doing'.'      Why    do    1 
g0    hack    to  ■   ■?       "    sums    up    aa    follows: 

I  am  working  for  a  building  company,  am  doing  rough 
work  and  cement  work;  that  .  building 
forms  and  pouring  concrete,  For  ibis  I  am  paid  $C> 
per  day.  I  can  put  in  all  the  overtime  I  want  (mining 
laws  prohibit  OV(  My  Oldest   boy    i-   working  in 


a  factory  where  he  earns  $21  a  week,  goes  to  a  night 
school,  and  goes  to  day  school  every  Monday  morning. 
My  girl  is  working  in  an  office  where  she  earns  $18 
a  week  and  is  learning  a  business,  and  goes  to  night 
school.  I  am  not  only  working  but  am  taking  a  course 
in  night  school  as  well  as  the  kids.  We  are  earning 
$324  a  month.  Our  expenses  are  not  a  cent  more  than 
they  would  be  in  a  mining  camp.  We  have  the  facilities 
of  a  large  city  and  do  not  have  to  go  without  anything. 

Does  this  look  as  if  I  should  return  to  old-time  con- 
ditions? Is  there  not  something  wrong  with  the  welfare 
conditions  in  mining  camps?  Have  not  the  various 
mine  managers  been  asleep  on  the  job?  The  world  is 
changing.  Mine  machinery  of  today  becomes  obsolete 
tomorrow.  Living  conditions  change  likewise.  Why 
do  they  watch  the  changes  in  machinery  and  not  in  the 
welfare  of  their  employees? 

Another  thing  about  mines  and  mining:  Too  many 
managers  want  too  much  of  a  man.  I  have  been  a 
shift  boss  in  many  places,  and  when  a  man  comes  in. 
puts  in  his  round,  tears  down,  and  is  ready  to  blast 
in  five  hours,  the  foreman  or  superintendent  comes 
around  and  says,  "Tell  that  man  we  want  a  6-ft.  round 
put  in  this  drift."  What  happens?  The  company  loses 
the  best  man  they  have  working.  There  is  only  one 
company  in  Arizona  and  only  a  few  companies  in  Michi- 
gan where  a  good  man  is  wanted.  The  Phelps  Dodge 
Corporation,  in  Bisbee,  has  the  fairest  bonus  system 
ever  put  into  effect,  and  it  is  not  the  greedy  kind  of  cor- 
poration that  generally  exists.  If  a  man  does  more  work 
than  his  partner  he  gets  more  pay.  There  is  a  reason 
why  he  wants  to  do  more  and  make  every  move  count. 
Then,  again,  the  P.  D.  people  are  not  afraid  to  teach 
their  employees.  They  employ  bosses  that  lead  their 
men  and  not  drivers.  Too  many  mines  today  are  under 
the  driving  system,  and  their  labor  turnover  is  their 
largest  cost  item  on  the  books.  Any  boss  without  brains 
can  discbarge  a  man  for  not  doing  a  job  according  to 
Hoyle,  but  few  bosses  can  teach  a  man  to  do  the  job 
properly.  Today  these  same  mines  are  hollering  for 
experienced  miners.  I  was  in  a  Nevada  camp  recently 
and  one  foreman  had  discharged  268  men  in  the 
last  two  months.  Where  did  this  company  gain  any- 
thing by  keeping  such  a  man  on  the  job?  Yet  he  was 
the  pride  of  the  superintendent  I  heard  the  superin- 
tendanl  Bay,  "Did  Blank  doesn't  fool  with  them.    He  is 

not  afraid  to  tell  it  to  them."  Did  that  super  ever 
pick  up  his  pencil  and  figure  out  how  much  more  the 
Other  foreman  was  worth'.'  Can  a  man  really  give  an 
honest  day's  work  to  such  a  foreman?  Can  a  man 
bring  his  family  into  a  camp  where  such  conditions 
exist? 

Today  I  realize  that   l  am  worth  more  to  a  mining 

company  than  I  am  to  a  building  compan  or  to  any 
other  kind  of  company,  because   1   know  every  system  of 

mining.    I  know  what  to  do  in  case  of  an  emergency, 

I  know  just  what  is  expected  of  me  and  my  boss.  ! 
know  when  I  am  in  waste  and  when  I  am  in  good  ore 
or  poor  ore     1  not  only  Know  the  game,  bet  ran  teach 


December  2,  1922 


Engineering  and  Mining  Journal-Press 


975 


it  to  those  that  do  not  know  it.  Yet  I  have  left  the 
game,  and  I  admit  that  many  times  I  long  for  the  smell 
of  the  underground  workings  where  the  sea  breezes 
never  blow.  I  get  lonesome  for  the  hum  of  the  rock 
drill  and  the  sound  of  the  blasts  as  I  am  going  from 
my  working  place  to  the  shaft.  After  all,  it  is  fascinat- 
ing and  it  is  hard  to  ween  oneself  away  from  it  after 
many  years  with  it. 

Miners  have  to  be  made.  They  have  to  be  made 
from  the  raw  material ;  and  it  takes  time  to  make  them. 
Most  foremen  have  not  the  time  to  teach  them.  Most 
of  the  shift  bosses  today  are  not  teachers.  The  major- 
ity are  just  a  little  better  than  the  average  miner.  Some 
are  friends  of  the  foreman.  Some  are  good  miners  and 
some  know  absolutely  nothing  of  the  game.  They  can 
go  through  the  mine  and  see  if  a  fellow  is  wet  with 
sweat,  but  they  cannot  tell  what  he  has  done,  or  under 
what  conditions  he  did  it.  What  the  mines  need  today 
is  bosses,  and  then  the  men  will  show  up. 

The  old-time  miner  is  worth  just  60  per  cent  more 
than  the  beginner,  and  he  is  worth  that  every  day  for 
the  first  six  months.  Why  not  keep  him?  Why  not 
make  conditions  such  that  he  is  sure  of  a  job  for  the 
morrow?  We  all  make  mistakes,  we  all  have  to  learn. 
Why  cannot  the  mines  and  their  operators  learn  this? 
Let  them  all  get  to  teaching  new  men,  as  it  is  not  right 
for  one  company  to  teach  them  and  not  the  other  ones. 

Two  years  ago  I  was  in  New  Yoi'k  City  and  met 
hundreds  of  miners  in  the  big  city  following  the  sub- 
ways. In  Detroit  I  met  miners  every  day  in  the  auto 
factories.  In  Fort  Wayne  are  numerous  miners  in  all 
kinds  of  industries.  The  past  year  I  have  found  miners 
in  every  city  and  hamlet  of  sunny  California.  Some  are 
ranching,  some  are  in  factories,  some  in  the  building 
trades.  Garages  take  a  considerable  number  of  them, 
and  a  lot  of  them  are  employed  in  stores.  Very  few  are 
street-car  employees,  and  less  of  them  become  sales- 
men or  solicitors.  They  are  found  in  all  the  iron  works 
and  steel  mills.  Shipyards  have  their  quota  from  the 
mining  ranks,  while  quite  a  number  are  trying  to  get 
by  with  a  chicken  garden.  "Tangle." 

Los  Angeles,  Calif. 


.     The  Russo-Asiatic  Agreement 
The  Editor: 

Sir — Since  I  wrote  my  editorial  on  the  Russo-Asiatic 
agreement,  the  company  has  held  its  annual  meeting  in 
London,  and  Mr.  Leslie  Urquhart  has  received  the 
thanks  and  hearty  approval  of  the  shareholders — indeed, 
he  was  given  an  ovation.  In  the  course  of  his  speech 
as  chairman  he  said  the  following: 

"Without  this  [technical]  knowledge  the  equipment 
and,  indeed,  the  properties  themselves,  are  of  secondary 
value,  as  has  been  shown  by  the  Soviet  Government's 
futile  efforts  to  operate  them.  It  has  taken  our  tech- 
nical organization  of  British  and  American  engineers 
and  metallurgists  fifteen  years  of  hard  and  intelligent 
work  and  the  expenditure  of  many  hundreds  of  thou- 
sands of  pounds  of  British  money  to  collect  this  vital 
knowledge  and  experience  which  went  to  build  up  and 
operate  our  great  mining  and  metallurgical  enterprise. 
This  knowledge,  without  which  the  enterprise  cannot  be 
operated  successfully,  is  ours  and  ours  alone,  and  is  in 
our  sole  possession;  no  one — whether  Communist  or 
capitalist  government — can  nationalize  it  without  our 
approval." 

This  needs  no  comment ;  it  is  splendidly  true. 

San  Francisco,  Calif.  T.  A.  RlCKARD. 


The  Evils  of  Poor  Management 

The  Editor: 

Sir — A  communication  from  Mr.  Arthur  Thacher  in 
your  issue  of  Sept.  16,  headed  "Hiring  and  Firing," 
has  recently  come  to  my  attention.  It  seems  to  me  that 
it  might  be  pertinent  to  call  a  little  more  attention 
to  the  fact  that  a  great  deal  of  improper  firing  is  due 
to  the  improper  hiring.  Mr.  Thacher  seems  to  place 
more  stress  on  the  effect  than  on  the  cause;  that  is,  he 
deplores  improper  firing  without  suggesting  any  other 
remedy  as  being  of  greater  importance  than  that  of 
taking  length  of  service  more  into  consideration. 
Undoubtedly,  this  should  be  done,  but  is  there  not  some- 
thing else  that  should  be  first  taken  into  account,  some- 
thing more  elemental,  more  vital,  and  still  more  impor- 
tant, both  to  the  permanence  of  an  organization  and  to 
the  permanence  of  an  individual's  life  within  that 
organization? 

In  securing  a  stable  and  permanent  organization, 
and  the  welfare  of  everyone  within  it,  what  is  there 
to  compare  in  importance  with  having  competent  offi- 
cials? How  can  they  be  had  unless  they  are  rigidly 
trained  in  all  details?  What  right  has  anyone  to  hold 
a  responsible  position  unless  he  has  proved  in  some 
measure  superior  to  his  fellows  in  understanding  and 
strength?  I  apologize  for  referring  to  an  axiom  as  old 
as  humanity,  but  it  is  the  old  truth  that  the  "stitch 
in  time  saves  nine"  which  has  the  most  bearing  on 
stability  of  organization,  and  consequently  on  "Hiring 
and  Firing." 

The  mining  business  has  been  and  always  will  be 
more  afflicted  with  ills  of  management,  dosed  with 
panaceas  of  organization,  and  possibly  relieved  by  the 
cathartic  of  reorganization,  than  any  other  business. 
Mining  continues  to  be  regarded  as  so  much  a  game  of 
chance  that  ordinary  truths  may  be  disregarded.  Again 
and  again  we  see  placed  in  responsible  positions,  even 
in  well-regulated  companies,  men  who  have  little  right 
to  occupy  such  positions;  men  untrained  in  funda- 
mentals, men  lacking  the  grasp  that  experience  alone  can 
give.  Some  of  the  best  reasons  that  I  have  heard  for 
selecting  a  manager  are:  he  is  the  relative  of  a 
director;  he  is  a  nice,  amiable  fellow  who  can  tell  a 
good  story;  he  is  a  wayward  son  for  whom  there  is 
no  other  refuge;  or,  a  la  Katherine  Blackford,  that  he 
may  be  fat,  with  a  receding  forehead  and  prominent 
ears.  Any  reason  except  his  training  and  aptitude. 
Everything  is  left  to  Lady  Luck,  and  away  we  go! 
In  larger  corporations  it  is  quite  natural  that  politics 
should  play  an  important  part  and  that  men  having 
especial  political  aptitude  should  reach  important  posi- 
tions. It  is,  indeed,  unfortunate  when  such  an  official's 
political  talents  outweigh  his  ability  to  grasp  his  work. 

In  larger  organizations  when  a  man  does  not  fit, 
the  whole  organization  becomes  afflicted.  There  is 
such  misunderstanding  and  consequent  misrepresenta- 
tion, both  through  lack  of  right  fundamentals  and 
through  political  necessities,  that  everyone  loses  grip 
on  the  situation.  Bad  mistakes  are  made  and  explained 
away.  Everyone  in  the  afflicted  group  becomes  an  ex- 
pert at  "passing  the  buck."  The  man  at  fault  may  be 
so  ingratiating,  so  likable,  so  plausible  in  explanation, 
that  mistakes  are  continually  forgiven  that  could  not 
be  continually  forgiven  in  others. 

When  such  a  condition  arises,  no  one  in  the  organiza- 
tion is  safe.  The  organization  itself  is  not  safe.  Then 
it  is  we  see  the  troubles  of  "Hiring  and  Firing"  at 
their  worst.     Something  is  wrong.     What   is   it?     No 
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une  can  place  the  responsibility.  It  is  necessary  to  find 
a  "goat."  There  is  a  "change  in  personnel."  Now 
everything  is  as  bad  as  before.  There  are  more  explana- 
tions. There  are  more  changes.  What  is  the  trouble? 
Every  employee  is  either  wondering  when  the  axe  will 
reach  his  neck,  or  scheming  over  a  way  to  evade  it. 
And  out  of  it  all  comes  a  sense  of  irritation,  of  un- 
fairness, and  of  resentment,  among  the  employees,  that 
works  havoc  in  any  attempt  to  secure  team  work. 

It  is  hard  to  say  which  is  the  worst  of  two  evils : 
one  where  a  good  man  is  deprived  of  the  right  to  select 
trustworthy  assistants,  or  the  other  where  a  weak  man 
is  given  wide  latitude  in  placing  his  friends  in  respon- 
sible positions.  In  the  same  class  as  the  latter  might 
be  classed  systems  where  the  employee's  fitness  for 
a  given  position  is  judged  by  purely  physical  appear- 
ance and  based  on  his  body  and  facial  contours.  The 
originators  of  such  systems  have  based  their  systems 
on  general  truths  long  known  to  most  people  who  have 
had  much  experience  in  human  relationships.  They 
have  elaborated  these  systems,  however,  to  a  point 
where  the  average  mind  cannot  follow  the  reasoning  and 
the  average  eye  cannot  follow  the  distinctions  made. 
Such  systems  are  interesting  and  indeed  may  be  helpful 
to  executives  already  experienced  in  such  matters,  as 
a  basis  of  comparison.  In  the  hands  of  a  youthful 
"employment  expert,"  however,  such  treatises  are  just 
another  method  of  playing  with  fire. 

In  such  matters  there  is  nothing  to  compare  with  the 
quiet,  sane  judgment  of  a  capable  man  who  has  served 
a  long  apprenticeship.  If  he  is  capable  himself  he 
will  select  and  should  have  the  right  to  select  capable 
and  loyal  assistants;  he  will  prefer  and  make  use  of 
simple  means  in  attaining  efficient  organization;  and  he 
will  have  a  loyal  organization  machine. 

In  avoiding  the  evils  that  Mr.  Thacher  mentions  we 
can  still  make  most  progress  in  training  and  then  by 
tremendous  care  in  selecting  and  combining  thoroughly 
tried  and  competent  men  as  officers.  J.  T.  Boyd. 

Cleveland,  Ohio. 

>•- — 

Electrical  Prospecting 
The  Editor: 

Sir — With  reference  to  my  articles  on  "Electrical 
Prospecting,"  which  appeared  in  the  Oct.  7  and  14 
issues  of  the  Engineering  and  Mining  Journal-Press, 
I  should  like  to  call  your  attention  to  a  number  of 
typographical  errors  which  occurred  therein. 

In  the  issue  of  Oct.  7:     In  Fig.  2,  the  curve  repre- 
senting   the    profile    of    potential    differences    was    not 
turned   upside  down   when  the  map  was  so  turned  by 
the  draftsman  in  your  office,  so  that  as  printed  it  must 
be  looked  at  from  the  north  in  order  to  avoid  making 
the    peaks    appear    as    depressions    and    >•/<■<     rrrsa.      In 
the  legend  the  sections  are  "Looking  3.W."  not  "Leak- 
ing S.W."     In  Fig.  7  the  legend  for  profile  No.  2  should 
read    "North    from    main   road    E.   of   manager's    li" 
not    "Main    road   E.   at    manager*!     house."      In    Fig.    S 
the  legend   for  profile    No.    1    should    read   "South   am. 
".    vein   at    west   end   id'   trench,"    not    "No.   5  vein 
•   id  "      In    Pig,    I    tin     mad    going    northwest 
Potato  Creek  should  b  "To  Ducktown," 

not  "To  Dlltchtown."     In  redraw  mi'   my  original  draw 
ing   of   this    figure,    for   purposes    of    reproduction,    no 
provision  was  made  for  the  fait  that  the  original  would 

tie  reduced,  and  hence  a  mere  statement  ol  the  scale 
would   i«     i  •  I'  I'.r  purposes  of  comparison,   the 

I    building   on    profile    No.    !t    is    150    ft.    from    the 
road,  and  the  highest   peak   on  the  same  profile   is    150 


millivolts,  or  approximately  3  in.,  above  the  line  along 
which  the  profile  was  traced  and  which  also  serves  as 
the  zero  line  in  laying  off  the  ordinates,  which  are  in 
millivolts.  In  the  legend,  "Profile  at  potentials"  should 
read  "Profile  of  potentials." 

In  the  issue  of  Oct.  14,  in  Fig.  12  the  legend  should 
read  "Point  No.  1  of  profile  12  same  as  point  No.  12 
of  profile  6,"  not  "Point  No.   1   at  profile  12." 

I  should  like  to  call  the  attention  of  your  readers 
to  the  fact  that  Professor  Schlumberger's  methods  and 
instruments  are  patented  in  all  the  civilized  countries. 

Lawrence,  Kan.  Sherwin  F.  Kelly. 


The  Near  East 

The  Editor: 

Sir — I  am  afraid  it  is  useless  for  me  to  point  out  the 
injustice  of  Mr.  Mardick's  unreasoning  hatred  of  the 
Turks  (p.  887,  Nov.  18  issue).  Of  course,  since  he  is  an 
Armenian  believing  and  hence  under  the  influence  of  the 
tales  regarding  the  massacres,  his  opinion  cannot  be 
classified  as  unbiased.  Had  it  not  been  for  the  fact  of 
its  appearance  in  the  esteemed  Journal-Press  I  would 
ignore  the  vicious  diatribe. 

In  answer  it  will  suffice  for  me  to  quote  a  passage  in 
the  current  number  of  Asia  from  the  leading  article 
contributed  by  Sir  Charles  Townsend.  General  Town- 
send  ends  his  second  paragraph  with  the  following : 
"The  Turk  has  had  to  deal  with  turbulent  and  treacher- 
ous peoples,  and  his  way  of  dealing  with  them  had  the 
merit  of  strength  at  least.  If  the  atrocities  were  totaled 
on  either  side  of  an  account,  we  should  find  that  many 
of  the  so-called  Christian  nations  were  deeper  in  blood- 
shed and  guilt  than  the  champion  of  Islam." 

Brooklyn,  N.  Y.  Djevad  Eyoub. 


An  Accusation  of  Plagiarism 

The  Editor: 

Sir — I  am  sure  all  fair-minded  readers  will  appre- 
ciate your  editorial  "A  Plea  for  Credit"  in  your  issue 
of  Aug.  19.  I  suggest  that  you  send  a  marked  copy  of 
it  to  Strauss  W.  Lloyd,  who  claims  credit  for  "Taking 
a  Solar  Observation,"  in  your  Sept.  23  issue. 

I  suppose  Mr.  Lloyd  felt  perfectly  safe  in  stealing  an 
article  twelve  years  old  and  which  appeared  in  a  maga- 
zine which  ceased  publication  several  years  ago,  so  he 
went  to  the  extent  of  lifting  it  bodily,  even  to  using 
such  sentences  as  "Although  people  should  not  make 
mistakes,  they  certainly  do."  To  be  sure,  the  "sur- 
veyor" of  the  original  article  has  been  promoted  to  an 
"engineer"  by  Mr.  Lloyd,  and  whereas  the  original  states 
that  the  observer  would  be  so  dazzled  that  he  "could 
not  recognize  his  wife's  relatives,"  Mr.  Lloyd  picks  the 
mother-in-law  out  of  the  lot  as  failing  of  recognition. 
Otherwise  the  thing  is  verbatim  except  for  a  change 
from  "while"  to  "although,"  or  some  such  similar  alter- 

at  ion  of  wording, 

The  original  article  was  entitled  "Determination  of 
the  Meridian,"  and  appeared  in  "Mines  and  Minerals" 
for  June,  1910.  The  author  is  .lames  H.  1'nderhill.  of 
Idaho  Springs.  Colo.,  author  of  ".Mineral  Land  Survey- 
ing," an  authority  in  his  line  and  a  man  always  ready  to 
give  credit   where  credit    is  due  l.KROY  A.   PALMER. 

San  Francisco,  Calif. 

|  The  charge  made  by  Mr.  I'almei  has  been  investigated 
anil  found  to  be  correct  Mr.  Lloyd's  paper  was  lifted 
bodily  from  that  of  Mr.  Underbill,  without  even  the 
trouble  of  rewriting  it  being  taken.— Editor.] 
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A  Prospector's  Thoughts 
The  Editor: 

Sir — I  am  a  prospector  of  the  class  which,  having  read 
of  the  discovery  of  a  bonanza  lode,  ask  themselves :  "Why 
not  do  likewise?"  There  ensues  a  hasty  search  for  infor- 
mation in  geology,  mineralogy,  and  metallurgy  through 
encyclopedia  and  public  library,  followed  by  a  departure 
for  the  mining  districts.  Here  the  prospector  finds  that 
others  have  been  before  him.  In  proved  districts,  until 
he  gets  beyond  a  reasonable,  visiting  distance  of  stores, 
by  careful  search  of  unclaimed  ground,  he  can  find  about 
a  dozen  deserted  prospect  holes  to  the  square  mile. 

Has  he  not  prepared  himself  to  vamp  the  earth  of 
its  aurum?  He  begins  to  use  his  "dope."  The  earth 
shows  evidence  of  at  times  having  engendered  consider- 
able heat.  Aurum  coming  into  contact  with  heat,  lime, 
and  water,  in  the  absence  of  iron,  becomes  a  chloride 
not  much  heavier  than  the  water.  It  floats  away  to  find 
a  resting  place  upon  the  bottom  of  the  sea.  Acids  and 
alkalies  in  the  soil  dissolve,  other  metals  leach  back  away 
to  bear  the  aurum  company.  There  is  evidence  that 
much  which  is  now  land  was  once  sea-bottom.  The 
thing  to  do  is  look  for  rock  which  was  once  sea-mud  and 
try  to  find  the  concentrate  of  the  metals  underneath. 

There  are  without  doubt  many  more  lodes  of  ore 
which  have  no  prominent  outcrop  than  there  ai-e  which 
have,  and  the  latter  are  investigated  as  soon  as  the 
territory  becomes  known  mining  ground. 

A  faint  lead  in  the  vicinity  of  ancient  sea-mud  rock, 
a  pick  and  shovel  with  which  to  commune  with  nature 
for  a  period  of  months,  or  years,  seems  the  quickest 
way  for  him  to  get  a  mine. 

Oh  yes;  I  have  been  here  for  a  year  and  have  un- 
covered a  three-foot  plus  lode  which  pans  a  little  aurum. 

Air.  Steinmetz  is  civilizing  in  starting  this  discussion 
of  the  technic  of  religion  and  science.  Is  he  not  the 
first  man  who  has  dared  attempt  to  put  religion  upon  a 
technical  basis  of  science? 

The  author  of  the  article  in  your  publication  has  al- 
ready followed  Mm  "over  the  top"  by  getting  rid  of 
the  bounds  to  our  mental  horizon,  imposed  by  the  in- 
finite, by  making  clear  that  "it  is  the  beginning  and 
the  end  of  finite  time  and  space,  of  which  the  mind  can- 
not conceive."  There  are  consequently  no  bounds 
which  can  be  recognized  limiting  our  conceptions. 

Is  it  possible  that  humanity  is  going  to  get  rid  of  its 
"overhead  expense"  of  bunk?  A  Prospector. 

Venezia,  Ariz. 


Diatomaceous  Earth 
The  Editor: 

Sir — May  I  call  your  attention  to  the  frequent  use  in 
articles  in  some  technical  journals,  of  various  trade 
names,  which  refer  to  the  material  known  to  commerce 
as  diatomaceous  earth?  My  company  produces  diato- 
maceous earth,  and  in  fairness  to  all  interested  in  the 
production  of  this  valuable  material  I  believe  it  should 
be  referred  to  in  technical  and  trade  articles  under  its 
proper  name,  "diatomaceous  earth." 

Diatomaceous  earth  has  also  been  known  under  the 
names  of  "infusorial  earth"  and  "kieselguhr."  I  be- 
lieve that  "diatomaceous  earth"  is  the  most  desirable 
usage,  the  material  being  composed  of  skeletons  of 
diatoms.  The  use  of  the  term  "infusorial  earth,"  in  this 
connection,  is  incorrect,  as  the  skeletal  remains  of  in- 
fusoria are  either  absent  entirely  or  present  in  an 
inconsiderable  quantity.  The  name  "kieselguhr"  is  of 
German  origin,  and  is  not  descriptive  of  the  material. 

Los  Angeles,  Calif.  Norris  Goodwin. 


Prohibition  and  the  Mining  Industry 
The  Editor: 

Sir — With  regard  to  the  effect  upon  the  mining  in- 
dustry of  the  Prohibition  Act  which  came  into  force 
some  years  ago,  in  my  opinion  the  results  will  vary 
with  geographic  location.  For  instance,  I  have  two 
large  mines  operating,  with  some  other  business  going 
on  in  California.  I  have  asked  the  same  question  of 
the  managers  of  these  different  enterprises,  and  they 
all  vary  so  much  that  I  could  not  use  the  information 
given,  with  any  degree  of  satisfaction,  and  have  come 
to  the  conclusion  that  the  best  way  to  handle  this  mat- 
ter is  to  discuss  it  from  my  own  viewpoint. 

The  great  trouble  is  that  there  are  so  many  different 
conditions  facing  the  mining  industry,  at  the  present 
time,  resulting  mainly  from  war  conditions.  At  the 
same  time,  the  Prohibition  Act  went  into  effect  during 
war  conditions,  and  therefore  it  is  difficult  to  separate 
it  from  other  causes. 

We  do  know  this  much — that  labor  is  scarce.  The 
miners  of  today  are  not  as  efficient  as  they  were  before 
the  war — that  is,  the  roving  miner,  the  fellow  that  we 
call  a  "ten-day  man."  There  are  a  lot  of  miners  in 
California  that  roam  around  from  mine  to  mine,  work- 
ing not  more  than  ten  days  in  one  place,  and  I  believe 
that  this  is  brought  about  from  the  fact  that  they 
became  dissatisfied  during  the  war,  due  to  war  condi- 
tions. Wages  were  so  high  that  it  enabled  them  to  work 
a  few  days  in  one  place  and  accumulate  sufficient  money 
to  enable  them  to  pass  on  to  the  next  job,  see  the  coun- 
try as  it  were,  at  the  expense  of  the  employer. 

The  old-time  miner  that  stuck  to  his  post  during  the 
war  is  the  same  old-time  miner  today  that  he  was  be- 
fore the  war.  There  is  no  alteration  in  his  habits;  if 
anything  he  is  a  better  man  today  than  he  was  before 
Prohibition  became  a  law,  but  I  believe  that  conditions 
have  been  made  worse  by  Prohibition,  so  far  as  the 
roaming  population  is  concerned,  because  these  fellows, 
due  to  higher  wages  paid  at  the  present  time  than  be- 
fore the  war,  are  able  to  work  a  few  days  at  a  place, 
accumulate  $40  or  $50,  pass  on  to  the  next  job,  buy 
bootleg  on  the  road,  and  poison  themselves  to  such  an 
extent  that  when  they  are  put  to  work  at  their  next 
job  they  cannot  even  render  a  good  account  of  them- 
selves— not  even  a  normally  good  account. 

This  question  is  a  great  big  rambling  one,  and  my 
candid  opinion  is  that  the  country  will  eventually  be- 
come a  better  country  if  Prohibition  is  absolutely  forced 
upon  the  people,  but  during  the  process  of  making  it  a 
better  country  and  a  better  people,  there  must  be  a 
period  of  great  dissatisfaction — and  we  are  passing 
through  that  period  at  the  present  time.  Today  there 
are  no  saloons  at  all.  We  do  not  seem  capable  of  going 
part  way,  or  taking  half  measures.  We  are  either  wet 
or  we  are  dry.  I  think  it  was  an  absurdity  that  the  Vol- 
stead Act  was  passed,  because  there  was  a  way  out  of 
all  this  difficulty  by  closing  the  blooming  saloons  and 
placing  restrictions  on  drinking  houses  that  would  legal- 
ize them,  keep  them  clean  and  enable  the  people  of  the 
United  States  to  drink  pure  spirits  rather  than  bootleg 
material,  such  as  they  are  poisoning  themselves  with 
these  days.  In  place  of  that  there  is  no  legalized  place 
to  secure  a  wholesome  drink,  and  the  result  is  that  there 
is  on  the  market  a  material  that  is  unfit  for  human 
consumption,  but  it  is  being  consumed  just  the  same 
at  the  expense  of  mind  and  life,  to  say  nothing  of 
broken  health  that   is  caused  by  using  this  poisonous 

Stuff.  W.  J.   LORING. 

San  Francisco,  Calif. 
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Practical  Manufacture  and  Use  of  Liquid  Oxygen 
Explosive  for  Breaking  Ore 

Much  of  Real  del  Monte  Company's  Tonnage  at  Pachuca  Broken  With  New  Explosive 
Made  on  Spot  —  Germans  Surpassed  —  Linde  Oxygen  Process  Employed  —  Lampblack 
Carbon  as  Absorbent  —  Detonation  by  Cap  and  Fuse  —  Face  Must  Be  Easily  Accessible 

By  A.  D.  Akin 


IN  A  MODEST,  corrugated-iron  building  perched 
high  up  above  the  famous  Loreto  mill  of  the  Real  del 
Monte  y  Pachuca  Company  at  Pachuca,  Mexico,  in 
which  almost  one-twelfth  of  the  world's  silver  is  pro- 
duced, and  almost  on  the  very  spot  where  tradition  says 
the  ancient  inhabitants  of  Mexico  worked  the  first  ore  of 
this  famous  district  in  prehistoric  times,  is  situated  a 
plant  which  is  the  parent  in  America  of  one  of  the  most 
astounding  developments  of  modern  mining  methods — 
blasting  with  one  of  the  component  gases  of  the  atmos- 
phere. The  Real  del  Monte  is  a  subsidiary  of  the  United 
States  Smelting,  Refining  &  Mining  Co. 

It  seems  particularly  suitable  that  this  should  be  at 
Pachuca,  for  here  has  heen  the  birthplace  of  many  radi- 
cal innovations  in  the  mining  industry,  beginning  with 
the  patio  process,  invented  and  put  into  operation  here 
in  1557  by  Bartolome  de  Medina.  The  first  experiment 
with  this  process,  which  came  to  be  so  important  to  the 
mining  world,  was  perfected  but  a  few  hundred  feet 
from  this  insignificant  building  where  the  air  is  being 
broken  down  and  called  upon  to  give  its  latent  forces  to 
the  rending  of  the  earth  that  man  may  recover  its 
treasures. 

Twenty-five  Hole  Round  Detonated  Effectively 
by  New  Method 

The  fact  that  liquid  air  combined  with  a  substance 
rich  in  carbon  forms  a  powerful  explosive  has  long  been 
common  knowledge,  and  many  experiments  along  this 
line  have  been  made  in  the  United  States  and  Germany, 
the  highest  technical  development  having  been  attained 
in  the  latter  country.  Even  there  to  only  a  limited  ex- 
tent has  the  development  reached  the  successful  prac- 
tical results  obtained  by  the  research  department  of  the 
Real  del  Monte  laboratories  and  which  are  now  daily 
employed  in  practical  commercial  use  in  the  company's 
mines.  Considering  the  perfection  to  which  this  com- 
pany has  brought  the  process,  all  prior  developments 
may  be  ignored,  and  this  .spot  in  a  pocket  of  the  Mexi- 
can  sierrai  maj  be  accepted  as  tin-  birthplact  of  its 
practical  commercial  utility. 

The  first  real  attempts  to  utilize  atmospheric  elements 
ai  an  explosive  on  a  basis  of  commercial  application 
initiated  by  the  "German  Oxyhydric  &  Stock  Co.," 
which  attained  such  a  degree  of  mccess  that  it  was  pos 
sible  to  load  four  holes  with  the  oxygen-carbon  car- 
tridges and  fire  them  before  th<  explosive  losl  it  <!. 
tonating  power.  This  primary  developmenl  failed  to  he 
commercially  successful  on  account  of  its  limitatio 
hut  has  been  brought  by  the  Real  del  Monte  company  bo 
to  perfection  that  it  is  now  possible  tn  load  and 
detonate  a  round  of  twenty-live  holes  without  using 
undue  haste  in  the  operation 

The  liquid  oxygen  used  in  the  process  bj    the  Real  del 

Uonl  heed  by  the  Lfnde  method,  the 

mechanical  equipment  having  been  constru   ted  from  the 
invent  l      ral  Ion  ha     jufBi  ■  many 


particulars  wherein  the  process  may  be  improved  and 
simplified,  with  attendant  economies  in  initial  cost  and 
operation.  The  maximum  pressure  used  in  this  process 
is  2,800  lb.  The  operation  is  in  charge  of  a  native 
laborer  and  an  assistant,  on  each  shift,  which  fact  is  a 
sufficient  indication  of  the  ease  with  which  it  is  con- 
ducted. These  men,  or  this  man  and  a  boy,  give  thor- 
ough satisfaction  and  demonstrate  the  degree  of  intelli- 
gence required.  The  power  used  is  100  hp.,  furnished 
by  an  electric  motor.  The  output  of  the  plant  is  thirty- 
six  cans,  each  containing  twelve  kilos  of  95  per  cent  pure 
liquid  oxygen,  per  eight-hour  shift. 

The  supply  of  raw  material  for  the  plant  is  drawn 
from  the  normal  atmosphere,  the  carbon  dioxide  present 
first  being  extracted.  The  liquefaction  is  accomplished 
by  the  familiar  method  of  gas  expansion,  multiple  com- 
pressors with  auxiliary  refrigerating  being  employed 
in  the  process  of  attaining  maximum  compression. 
After  the  air  is  liquefied,  it  is  reduced  to  a  liquid  oxy- 
gen, 95  per  cent  pure,  by  taking  advantage  of  the  fact 
that  the  temperature  of  ebullition  of  the  nitrogen  com- 
ponent of  the  liquid  air  is  less  than  that  of  the  oxygen. 
By  this  simple  process  of  evaporation,  or  liberation  of 
the  nitrogen,  which  involves  exposure  at  a  degree  of 
temperature  at  which  the  oxygen  is  safe  from  similar 
action,  a  satisfactory  product  is  obtained,  the  refrigera- 
tion induced  by  the  liberation  of  the  nitrogen  materially 
aiding  in  control  of  the  oxygen  in  its  liquid  form.  The 
resulting  product  is  a  bluish  liquid,  which,  when  poured 
from  the  container,  resembles  nothing  so  much  as  a 
polished  bar  of  steel. 

pl'rer  o  ygen  less  economical — mode  ok 
Transportation 

The  Germans  claim  that  they  have  obtained  in  their 
experiments  a  product  containing  98  per  cent  oxygen, 
but  this  refinement  has  not  been  found  necessary  or  de- 
sirable in  practical  use,  as  the  oxygen  over  95  per  cent 
pure  which  is  isolated  at  the  Real  del  Monte  plant  gives 
the  desired  efficiency  with  attendant  economy.  To  make  a 
gas  of  higher  purity  would  probably  cost  more  without 
increasing  the  explosive  efficiency. 

This  product,  locall]  called  "LO,"  is  drawn  off  from 
the  container  used  in  the  final  process  into  metal  cans 
Of  the  thermos-bottle  type,  those  in  common  use  con- 
taining 12  kg.  of  the  liquid.  These  cans  are  simply 
double-walled  tin  cans  with  cone  tops,  each  top  being 
in-mounted  by  a  neck,  which  is  reduced  by  a  bushing  at 
the  opening  to  an  orifice  about  one-quarter  inch  in 
diameter.  Through  this  small  orifice  the  filling  is  done, 
five  minutes  being  required  to  till  a  can  of  12-kg.  capac- 
ity. This  orifice  is  never  closed,  as  its  stoppage  would 
result    in    an    explosion.    BS   would    the   presence   of    lie 

Th.   c;  ored  on  the  floor  awaiting  transportation 

to  the  mine,  disclose  faint  bluish  wreaths  escaping  from 

the   orifices,    due   to   the   e\) I    surface   area,    which    is 

the  determinative  factor  in  storage  of  the  gas.     Under 
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the  conditions  existing  at  the  Real  del  Monte,  about  20 
per  cent  of  the  LO  is  lost  by  evaporation  before  arriving 
at  point  of  employment,  but  there  is  no  weakening  of 
strength  of  the  available  remainder,  the  loss  being 
quantitative  rather  than  qualitative.  No  special  care  is 
required  in  transportation  of  the  LO,  as  in  its  uncon- 
frned  and  uncombined  state  its  power  is  latent,  and  the 
worst  that  might  happen  is  the  spilling  of  it  on  some 
unlucky  miner. 

Greater  Refinements  of  Germans 
Give  Poorer  Results 

The  German  chemists  have  considered  a  refinement, 
beyond  the  point  of  the  necessities  of  practical  applica- 
tion, in  the  carbon  as  well  as  in  the  oxygen  used  in  the 
explosive  mixture.  To  this  end,  the  carbon  they  use  is 
made  from  cork,  though  practical  demonstration  has 
proved  that  there  is  no  greater  advantage  gained  by 
using  it  instead  of  the  cheaper  and  more  abundant  grades 
of  carbon,  than  there  would  be  by  the  use  of  the  highly 
refined  oxygen  previously  mentioned.  The  only  advan- 
tage assumed  to  be  gained  is  in  the  prolonged  life  of 
the  cartridge  after  being  prepared  for  detonation,  but 
the  advantage  of  the  increase  of  life  so  gained  is  doubt- 
ful, and  the  practical  utility  of  it,  if  a  fact,  is  likewise 
of  questionable  value.  The  life  of  the  cartridge  as  pre- 
pared by  the  Real  del  Monte  process  is  ample  for  prac- 
tical use,  and  with  all  their  refinement  of  materials,  the 
Germans  have  not  succeeded  in  attaining  a  cartridge 
life  which  would  permit  the  loading  of  more  than  one- 
sixth  the  number  of  holes  fired  at  each  round  by  the 
Real  del  Monte  in  its  daily  use  of  the  explosive.  This 
fact  alone  makes  any  further  discussion  of  the  grade  of 
materials  hardly  worth  while  and  demonstrates  the  su- 
periority of  the  American  method  and  the  suitability  of 
the  American  materials. 

This  theoretical  extension  of  detonating  life  imulies 
greater  rending  power,  based  on  a  fixed  unit  of  time 
elapsing  from  the  moment  of  impregnation.  This  is  the 
natural  result  of  the  primary  quality  of  a  higher  ratio 
of  absorption  and  consequent  slower  evaporation  of  the 
oxygen  component  of  the  impregnated  cartridge.  This 
does  not  imply  that  a  greater  quantity,  in  bulk,  of  the 
liquid  oxygen  necessarily  has  a  lower  evaporation,  but 
the  comparatively  lower  rate  is  due  to  the  fact  that  the 
cartridge  has  but  a  fixed  evaporating  surface  and  the 
liquid  oxygen  a  fixed  rate  of  evaporation,  resulting  that 
the  life  of  the  cartridge  depends  solely  on  the  ratio  of 
absorption.  Beyond  a  certain  unit  of  time  allowing  for 
loading  and  detonation,  this  life  has  no  practical  value, 
and  under  certain  conditions,  such  as  missed  holes, 
might  be  detrimental  to  the  safe  employment  of  the 
explosive. 

Lampblack  Used  as  Absorbent  at  Pa^huca 

Id  their  commercial  experiments,  the  Germans  have 
used  as  a  substitute  for  cork  carbon,  the  use  of  which  is 
prohibitive  on  account  of  scarcity  and  consequent  cost, 
the  lighter  carbon  products  of  petroleum  and  ordinary 
paraffin,  the  latter  associated  with  tripoli  to  secure  neces- 
sary porosity — the  paraffin  furnishing  the  carbon. 
These  experiments  have  shown  that  when  the  tripoli- 
paraffin  composition  is  employed,  the  best  results  are 
obtained  from  a  mixture  containing  40  per  cent  paraffin 
and  60  per  cent  tripoli.  However,  at  Real  del  Monte  the 
carbon  product  of  petroleum  in  its  more  crude  form  has 
been  found  to  give  economically  satisfactory  results. 
The    cartridge    of    this    composition    comes    sufficiently 


within  the  requirement  that  the  absorbing  power  of  the 
carbon  must  be  sufficiently  great  to  store  the  oxygen 
necessary  to  insure  a  clean  combustion  of  the  carbon. 
This  petroleum  carbon,  in  the  form  of  lampblack,  made 
by  combustion  of  chapopote,  the  residual  gum  of 
petroleum  as  found  in  the  crude  state  in  the  Mexican 
oil  fields,  is  used  by  the  Real  del  Monte  company  in 
its  practice.  This  is  a  very  impure  product,  its  ab- 
sorption ratio  being  4:  1,  as  compared  to  the  41  :1  ratio 
of  the  higher  forms  of  carbon  employed  by  the  Germans 
in  their  experiments,  but  since  the  happily  combined 
mean  of  safety,  efficiency,  and  economy  seems  to  have 
been  reached,  there  appeal's  to  be  no  necessity,  even  if 
an  opportunity  existed,  for  seeking  a  substitute. 

Arrived  at  the  point  of  loading,  the  explosive  is  pre- 
pared by  immersing  sticks  of  the  carbon,  above  referred 
to,  in  deep,  narrow  cans  of  sheet  metal  into  which  the 
LO  is  poured  when  ready  for  use.  These  are  commonly 
referred  to  as  "soaking  cans,"  and  the  operation  is 
known  as  "soaking."  This  stick,  or  cartridge,  of  car- 
bon is  somewhat  larger  than  a  stick  of  dynamite,  meas- 
uring 1.38  in.  in  diameter  by  12  in.  long,  and  its  absorp- 
tive powers  are  such  that  it  immediately  takes  up  the 
LO  in  the  proportion  of  4:1,  with  the  grade  of  carbon 
used.  Withdrawn  from  the  soaking  can,  it  is  then  the 
liquid  oxygen  explosive,  locally  designated  LOX,  and  is 
nothing  more  or  less  than  an  icicle  in  form.  As  fast  as 
withdrawn  from  the  bath,  the  sticks  are  placed  in  the 
holes,  caps  and  fuse  are  inserted,  and  with  but  a  prom- 
ise of  tamping  the  round  is  fired.  It  is  interesting  to 
note  that  the  drill  holes  must  be  of  ample  size  to  allow 
for  escape  of  gas  while  loading;  otherwise  the  charge 
may  be  pushed  out  of  the  hole  before  detonation. 

Firing  Must  Follow  Loading  Quickly — Charge 
Inert  Within  Twenty  Minutes 

From  the  instant  of  bringing  the  elements  of  the 
LOX  into  contact  every  move  must  be  swift  and  certain 
to  secure  best  results,  as  the  power  of  the  LOX  depends 
on  the  ratio  of  the  components,  and  under  the  influence 
of  the  greater  surface  exposed  to  evaporation  the  car- 
tridges rapidly  deteriorate  by  the  evaporation  of  the 
oxygen,  so  that  it  is  merely  a  matter  of  minutes  before 
the  charges  are  rendered  inert.  In  the  practice  at  Real 
del  Monte,  the  holes  are  generally  ready  for  firing  in 
from  eleven  to  twelve  minutes  after  the  cartridges  are 
withdrawn  from  the  soaking  cans,  and  even  at  this  time, 
assuming  it  as  the  instant  of  detonation,  it  has  been 
determined  that  the  cartridges  have  the  relation  of  65 
gm.  of  carbon  to  162  gm.  of  oxygen. 

As  the  explosive  effect  depends  on  the  relation  of  the 
elements,  it  is  obvious  that  the  earlier  the  operation 
arrives  at  the  instant  of  detonation  the  more  force  is 
available.  In  this  connection,  it  is  not  considered  eco- 
nomical to  detonate  the  charge,  for  breaking  effect,  when 
the  ratio  has  passed  below  21 : 1,  though  detonation  can 
sometimes  be  secured  at  as  low  as  1.75:1.  Under  con- 
ditions usually  prevailing,  the  charge  is  considered  inert 
after  twenty  minutes  have  elapsed  after  withdrawal 
from  the  bath,  but  a  resoaking  of  the  carbon  sticks  in 
the  LO  restores  their  life,  and  they  may  be  treated  as 
though  under  their  primary  impregnation. 

Detonation  by  8  :  Caps  and  Ordinary  Fuse 

The  charges  of  LOX  are  detonated  at  Real  del  Monte 
by  an  8x  cap,  which  is  the  mine  standard  of  that  com- 
pany, and  common  fuse.  Electric  detonation  is  prob- 
ably better  for  some  reasons  in  certain  localities,  and 
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is  considered  practically  indispensable  by  the  Germans, 
but  the  use  of  the  ordinary  fuse  and  cap  has  been  found 
surest  with  the  class  of  labor  locally  employed,  and 
materially  cheaper,  the  saving  amounting  to  about  2Jc. 
per  hole.  The  actual  firing  of  the  round  is  identical  in 
all  particulars  with  the  firing  of  a  powder-loaded  round. 

The  comparative  value  of  the  LOX  has  been  found  to 
be  that  a  1 1  x  8-in.,  40-per  cent  gelatin  cartridge,  weigh- 
ing 250  gm.,  is  equal  in  power  to  a  35  x  300-mm.  LOX 
cartridge,  carrying  65  gm.  of  carbon  and  162  gm.  of  LO 
at  the  time  of  detonation,  the  total  weight  being  227  gm. 
Economically  considered,  the  LOX,  as  developed  by  the 
Real  del  Monte,  costs,  per  ton  of  rock  broken,  80  per 
cent  as  much  as  the  40  per  cent  gelatin  powder  for  identi- 
cal results. 

The  extent  of  its  use  by  this  company  is  governed 
only  by  the  class  of  work  involved.  This  factor  is  com- 
prehended in  one  word:  accessibility.  The  employment 
of  LOX  necessitates  having  reasonably  easy  access  to 
the  face,  so  that  the  transportation  of  the  carriers  and 
soaking  cans  may  not  involve  too  much  time  and  labor, 
not  only  in  bringing  them  up  to  the  face  to  be  loaded, 
but  also  in  clearing  away  for  the  shot,  as  time  has  al- 
ready been  demonstrated  to  be  an  important  factor  in 
the  effective  use  of  the  explosive.  This  condition  pro- 
hibits the  use  of  LOX,  as  now  made,  in  upraises  and 
other  workings  difficult  as  to  access  and  clearing  away, 
more  particuarly  the  latter,  as  these  are  the  only  limit- 
ing factors  of  its  use. 

In  the  Rosario  mine  of  the  Real  del  Monte  company, 
which  is  now  (October,  1922),  producing  12,000  tons 
per  month,  90  per  cent  of  the  breaking  is  done  by  LOX. 
Except  for  the  limiting  conditions  mentioned,  it  is  there- 
fore evident  that  all  of  its  ore  would  be  broken  by  this 
explosive.  At  the  Camelia  mine,  producing  700  tons 
per  day,  50  per  cent  is  broken  by  LOX,  with  the  same 
exceptions. 

Of  course,  initial  economy,  as  cited  in  the  compara- 
tive costs  given,  is  generally  a  ruling  factor  in  all  com- 
mercial operations,  but  in  the  use  of  this  explosive  an- 
other important  feature  of  economy  is  presented,  in  that 
no  noxious  gases  are  produced  by  its  action,  and  pick- 
ing down  of  the  broken  face  and  mucking  out  may  begin 
as  soon  as  the  dust  settles,  thus  affording  an  appreciable 
saving  of  time  in  continuous  operation.  The  avoidance 
of  delay  in  approaching  and  reloading  missed  holes  with 
absolute  safety  cannot  be  ignored,  as  the  lapse  of  twenty 
minutes  from  the  time  of  withdrawing  the  impregnated 
cartridge!  from  the  soaking  cans  insures  sufficient  evap- 
oration to  render  them  inert,  and  they  may  then  be 
withdrawn,  resoaked,  primed,  and  are  ready  for  deto- 
nation. Any  mining  man  who  has  had  experience  with 
delayed  shots,  oftentimes  grewaome  in  their  conse- 
quences, will  particularly  appreciate  the  mental  relief 
afforded  by  this  safety  faetor.  Then  is  also  no  chance 
of  leaving  dead  charges  to  be  picked  into  by  the 
shovelers. 

Aside  from  these  economic  and  safetj  features,  there 
is  the  further  factor  of  safctv    i  the  vola- 

tility oi   the   LO  effectually  prevent-   its  Btorage,  and  the 

.  r,  is  not  dangerous.    The  components  in 

iffer  similar  security  and  are  absolutely   in- 

i  ■  atmospheric  temperatures.    The  develop 

m(.„-  del  Monte  indicate  that  thi  machinery 

producing  LO  maj  be  simplified  to  sack  ai   extent  that 

it    will    BOOK    be    possible   to   make    this    cheap   and    safe 

explosive  available   for  mine-,  of  comparatively  small 


Manganese  Dioxide  Produced  by  Chemical 
Process  in  California 

By  George  J.  Young 

The  American  Manganese  Products  Co.,  of  Redwood 
City,  Calif.,  was  established  over  a  year  ago  and  has 
been  perfecting  its  methods  for  the  treatment  of  raw 
manganese  ores.  This  company  was  formed  by  the 
VVinship  estate,  which  owns  eighteen  or  more  man- 
ganese mines.  These  mines  are  small  and  have  been 
leased  to  various  operators,  who  ship  their  ore  to  the 
plant  owned  by  the  company  named. 

The  mineral  is  manganese  dioxide.  The  ore  is  ground 
fine,  followed  by  digestion  with  a  sulphurous-acid  solu- 
tion and  air,  the  manganese  going  into  solution  as 
manganese  sulphate.  The  solutions  and  residues  are 
transferred  to  a  settling  tank,  the  coarse  particles  are 
settled,  and  the  solution  and  suspended  material  are 
filtered  by  means  of  an  Oliver  filter,  removing  silica 
and  other  solid  matter.  The  clear  solution  is  then 
treated  with  calcium  nitrate  shipped  from  Norway  to 
California  in  200-lb.  wooden  barrels.  The  manganese 
is  thus  changed  from  the  sulphate  to  the  nitrate,  the 
calcium  being  precipitated  as  calcium  sulphate.  The 
copper  in  the  solution  is  then  precipitated  by  means  of 
aluminum  dust.  The  resulting  solution  is  evaporated 
in  open  pans,  the  calcium  sulphate  separating  out. 

The  solution  is  next  filtered  and  then  evaporated 
under  vacuum.  The  manganese  nitrate  is  heated  in 
retorts  and  dissociated  into  manganese  dioxide  and 
nitric  acid,  the  acid  being  recovered  by  scrubbing  tow- 
ers in  series.  The  first  tower  produces  a  nitric  acid 
of  1.38  sp.gr.,  almost  chemically  pure,  which  it  is  pro- 
posed to  use  for  the  manufacture  of  lead  nitrate.  The 
manganese  dioxide  is  also  almost  chemically  pure. 
Attempts  have  been  made  to  market  this  product  in  the 
dry-battery  industry,  but  apparently  the  physical  con- 
dition of  the  dioxide  is  not  entirely  satisfactory, 
although  its  purity  meets  the  requirements.  Phillips- 
burg,  Mont.,  supplies  the  dioxide  to  the  dry-battery 
trade. 

Although  the  plant  has  been  producing  on  a  small 
scale  for  a  year,  little  manganese  dioxide  has  been  mar- 
keted and  that  only  during  the  last  three  months. 
Efforts  are  now  being  made  to  find  a  market  for  the 
product,  which  appears  to  be  especially  adapted  to  the 
demands  of  chemical  manufacturers  and  glass  makers, 
and  as  a  coloring  pigment  for  cement  pavements  and 
other  uses  where  a  pure,  high-grade  dioxide  is  required. 
The  process  used  has  been  patented  in  the  name  of  E. 
H.  Westling.  and  the  patents  have  been  assigned  to 
the  company. 

Prospects  in  Similkamccn  District,  B.  C. 

In  the  Similkameen  mining  district,  in  British  Colum- 
bia, are  situated  several  promising  low-grade  copper 
and  gold  properties  and  a  number  of  higher-grade 
silver-lead  prospects.  Among  them  is  the  Summit,  at 
the  head  of  the  Tulmameeti  River;  this  is  an  old  mine 
on  which  some  development  has  been  done,  but  little  ore 
has  been  shipped,  owing  to  transportation  difficulties. 
With  the  improvement  of  the  road  from  Tulameen 
village  on  the  one  side  and  Coquihalla  valley  on  the 
other,  there  was  every  chance  of  the  opening  of  mines 
of  some  importance.  A  number  of  properties  in  the 
vicinity  of  the  Nickel  Plate  mine,  containing  similar 
ore,  ma\    be   developed   in  the  near  future. 
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The  Production  of  Caustic  Calcined  Magnesite  in  the 

Scott  Furnace 

Apparatus  Used  in  the  Distillation  of  Quicksilver  Proves  Readily 
Adaptable  in  New  Field,  Despite  Much  Higher  Temperatures 
Essential — Has  No  Movable  Parts  and  Is  Virtually  "Fool-proof" 

By  W.  C.  Riddell  and  C.  N.  Schuette 


THE  SCOTT  FURNACE  was  invented  and  first 
used  at  the  New  Almaden  quicksilver  mine,  in 
California,  in  1875.  It  is  a  roasting  furnace,  and 
was  developed  to  treat  fine  ore.  Previous  to  its  intro- 
duction, coarse  lump  ore  and  briquets  (adobes)  were 
treated  in  simple  shaft  furnaces  of  the  lime-kiln  type; 
since  its  invention,  it  has  been  the  premier  furnace 
used  in  the  quicksilver  industry  of  America. 


with  this  type  of  furnace  in  the  production  of  caustic 
calcined  magnesite. 

The  furnace  referred  to  in  this  article  is  illustrated 
in  Figs.  1  and  2.  The  Scott  furnace  presents  the 
appearance  of  a  quardangular  prism  of  masonry.  Its 
greatest  dimension  is  height.  The  width  of  the  furnace 
is  determined  by  the  width  of  the  ore  shafts,  and  the 
thickness  depends  on  the  number  of  ore  shafts.     These 


Fig.   1.     Calcining  plant.     Maltby  magnesite   mine 


In  the  summer  of  1917  a  small  (two-shaft,  two-tile) 
Scott  furnace  of  the  Kings  Quicksilver  Mining  Co.,  Ltd., 
of  Kings  County,  Calif.,  was  used  experimentally  by  the 
King  Magnesite  Co.  to  calcine  magnesite  from  the  com- 
pany's near-by  mine.  Early  in  1920,  C.  S.  Maltby  built  a 
large  (four-shaft,  four-tile)  Scott  furnace  on  the  prop- 
erty of  the  Maltby  magnesite  mine,  near  Livermore, 
Alameda  County,  Calif.  This  furnace  has  been  in  suc- 
cessful operation  for  the  last  three  years.  This  article, 
written  with  the  consent  and  cordial  co-operation  of  Mr. 
Maltby,  presents  for  the  first  time  the  results  obtained 


furnaces  are  built  in  sizes  containing  from  two  shafts, 
two  tiles  wide  (each  tile  measuring  3  ft.),  to  six  shafts, 
five  tiles  wide,  and  are  designated  by  these  factors.  The 
height  is  about  40  ft.  for  all  furnaces. 

The  ore  shafts  are  fitted  with  staggered  tile  shelves 
inclined  at  45  deg.  and  so  placed  that  the  space  be- 
tween successive  shelves  (the  shelf  slit)  is  from  4  to 
6  in.,  according  to  the  depth  of  ore  bed  desired.  The 
ore  is  charged  at  the  top  through  an  expanding  throat 
and  is  discharged  at  the  bottom  through  doors  in  the 
side  walls.     From  top  to  bottom  the  ore  in  the  furnace 
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Fig.  2.    A  four-tile,  four-shaft  Scott  furnace 

forms  a  zigzag  column  on  a  superposed  series  of  in- 
clined hearths. 

On  each  end  of  the  ore  shafts  and  separated  from 
them  by  a  perforated  (pigeon)  wall  are  the  fireboxes. 
The  fuel  gases  from  the  primary  firebox  pass  through 
the  openings  in  the  pigeon  wall  (pigeon  holes)  into 
horizontal  flues  (inclined  hearths)  formed  by  the  ore 
column  on  one  tile  and  the  bottom  of  the  next  higher 
tile.  From  here  they  pass  through  the  rear  pigeon 
wall  to  No.  2  firebox,  ascend  until  deflected  by  a  firebrick 
arch,  and  pass  through  the  ore  column  again  to  the 
upper  front  firebox,  whence  they  make  a  third  and 
final  passage  of  the  ore  column  before  passing  out 
through  the  stack.  This  S-shaped  path  of  the  gases 
approximates  a  countercurrent  flow. 

The  outer  end  walls  of  the  furnace  have  peep  holes, 
registering  with  the  pigeon  holes,  so  that  the  operation 
can  be  observed  and  so  that  rods  can  be  introduced  to 
loosen  possible  hang-ups. 

The  cost  of  a  four-tile,  four-shaft  furnace  varies 
between  $15,000  and  $20,000,  depending  on  the  cost  of 
the  concrete  work,  the  brick,  and  particularly  the  dis- 
tance over  which  the  material  must  be  hauled. 

Two  products  of  magnesite  are  used  in  the  arts. 
Dead-burned  magnesite  is  used  as  a  refractory  furnace 
lining  and  caustic  calcined  magnesite  is  used  for  Sorel 
cement.  Dead-burned  magnesite  is  prepared  by  calcin- 
ing in  stack  kilns  or  rotary   furnaces  at  temperatures 
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between  1,400  and  1.600  cleg.  C.  Dead-burning  is  essen- 
tially a  process  for  changing  the  alpha  form  of  MgO  to 
the  beta  form,  or  periclase.  Pure  periclase  has  a  higher 
specific  gravity  than  any  other  form  of  MgO.  and  there- 
fore, when  used  as  a  refractory,  the  least  shrinkage. 
The  oxides  of  iron,  aluminum,  and  the  alkaline  earths 
have  the  property  of  catalyzing  this  reaction  from  the 
alpha  to  the  beta  form,  and  ferric  oxide  is  the  best  of 
these  catalyzers.  For  this  reason  high-iron  magnesites 
are  used  preferably  for  dead-burning  and  a  majority 
of  the  ferromagnesites  contain  about  7  per  cent  Fe.O,. 

The  burning  of  caustic  calcined  magnesite  is  carried 
on  within  a  limited  range  of  temperature  and  requires 
careful  regulation  of  the  time-temperature  factor.  The 
most  favorable  temperature  range  is  between  700  and 
850  deg.  C.  The  composition  of  the  magnesite  must  be 
considered,  as  an  appreciable  content  of  iron  oxide 
necessitates  greater  care  in  the  calcining  process.  With 
a  pure  low-iron  magnesite,  such  as  that  from  the  Maltby 
magnesite  mine,  a  higher  calcining  temperature  can  be 
used,  with  a  corresponding  decrease  in  the  time  of  treat- 
ment. This  favorable  factor  can  be  utilized  to  increase 
the  tonnage  output  of  any  one  furnace  by  maintaining  a 
higher  temperature  (but  not  over  1,000  deg.  C.)  up  to 
the  point  where  the  cost  of  the  additional  fuel  needed 
to  maintain  this  higher  temperature  offsets  the  value 
of  the  increase  in  tonnage  output. 

Aside  from  impurities,  magnesite  deposits  differ  in 
being  either  crystalline  or  amorphous.  The  crystalline 
magnesite  has  a  slower  rate  of  decomposition  at  any 
given  temperature.  The  rate  of  decomposition  of  mag- 
nesite at  any  one  temperature  varies  with  the  size  of 
the  particle.  Here,  again,  the  time  required  for  decom- 
position of  the  crystalline  variety  is  greater  than  for 
an  equal-sized  particle  of  amorphous  magnesite. 

The  time  of  decomposition  of  28-  to  35-mesh  amor- 
phous magnesite  is  shown  in  Fig.  3,  and  Fig.  4  shows 
the  effect  of  particle  size  on  the  rate  of  decomposition 
of  both  varieties.  The  curves  show  that  effective 
calcination  begins  at  approximately  700  deg.  C.  and 
that  a  smaller  particle  size  lowers  the  time  factor  of 
calcination.  Typical  analyses  of  the  two  varieties  are 
given   below : 

■  ■>i*  Magnceitc  Cryi  , 

From  ('!ilifornia__  ,   front  WastniiKt-  * 

SiOi I    20  7  65 

AI,Oa..  Hi  0  30 

FejOj 0  1}  0.70 

CaO II  70  0  0) 

\IkI>  46  60  4V50 

■I    71)  48  00 

ll?f> 0  02  0  0* 

urn  ,ii  inn  z« 

Equivalent  CaCOi I  25  0  05 

Equivalent  MgCOi 97  90  »1    '• 

Operation  OF  the  Scott  Furnace 

The  crude   magnesite    is  crushed    to  pass   :i    I 

screen  before  being  charged  to  the  furnace.  The  oper- 
ation of  charging  consists  of  dumping  the  crushed  rock 
from  a  car  into  the  hopper  above  the  furnace  throat, 

whence  it  descends  as  the  calcined  product  is  with- 
drawn below.  About  one  ton  of  caustic  magnesium  oxide 
is  drawn  out  at  hourly  intervals,  and  the  amount 
charged  is  about  two  tons,  the  loss  of  carbon  dioxide 
accounting  for  the  difference  in  weight.  The  opera- 
tion "f  drawing  consists  of  raking  the  calcine  from  the 
draw-plates  into  cars  at  the  side  of  the  furnace.  Then 
another  ton  of  calcine  is  drawn  down  on  to  the  draw- 
plates  from  the  lowest  tier  of  tile.  Here  it  is  left  to 
cool   tor  one  hour.     The  temperature  of  the  freshly 

drawn    material    is   about     ISO   deg.   C     and    this   COOlS    to 
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about  150  deg.  C.  before  being  drawn  into  the  cars. 
The  heat  lost  by  the  cooling  calcine  is  utilized  in  large 
part  to  pre-heat  air  passing  into  the  furnace  through 
the  draw  doors,  the  draft  being  strongly  inward  at  this 
point.  Sheet-iron  doors  are  provided  to  regulate  this 
inflow  of  air.  Different  draw  periods,  ranging  from 
thirty-five  to  seventy  minutes,  were  tried,  and  a  sixty- 
minute  period  was  found  to  be  the  most  satisfactory. 

Oil,  atomized  with  steam,  is  used  for  fuel.  Various 
types  of  burners  arranged  in  different  ways  and  at 
different  places  were  tried.  The  most  effective  arrange- 
ment found  is  now  in  use,  and  consists  of  two  opposed 
burners  giving  a  short  flame  in  the  primary  firebox, 
and  one  burner  in  No.  2  firebox. 

The  temperature  is  closely  controlled.  Thermocouples 
are  permanently  installed  in  No.  1  and  No.  2  fireboxes, 
the  temperatures  being  recorded  by  a  Thwing  elec- 
trical recording  pyrometer.  A  chart  of  this  instrument 
showing  how  closely  these  temperatures  are  regulated 
is  reproduced  in  Fig.  5.  The  average  temperature  in 
No.  1  firebox  is  1,093  deg.  C.  (.2,000  deg.  F.  on  chart), 
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Fig.  i.    Effect  of  particle  size  on  rate  of  decomposition 

of  magnesite  at  a  constant  temperature  of 

750  deg.  C. 

and  the  temperature  of  No.  2  firebox  averages  1,03S 
deg.  C.  ( 1,900  deg.  F.).  A  five-point  Thwing  indicating 
instrument  is  used  to  take  periodic  readings  at  other 
significant  points.  The  stack  temperature  varies  be- 
tween 425  and  455  deg.  C,  the  average  being  440  deg. 
C.   (825  deg.  F.). 

A  temperature  traverse  of  the  furnace  was  made  with 
an  iron-constantan  couple  protected  by  an  iron  pipe, 
and  a  Leeds  and  Northrup  potentiometer.  The  tempera- 
ture of  the  rock  on  the  tile  was  obtained  through  various 
peep  holes.  This  measured  the  temperatures  3  ft.  inside 
the  pigeon  walls.  The  results  of  this  traverse  are  given 
below : 


large  a  vertical  height  of  the  furnace  and  the  uniformity 
of  the  temperature  maintained.  It  is  a  striking  indica- 
tion of  the  heat  control  which  it  is  possible  to  obtain 
in  a  Scott  furnace. 

Before  equable  conditions  of  operation  were  obtained, 
the  fuel  consumption  was  sometimes  as  high  as  40  or 
even  50  gal.  per  ton  of  calcined  material,  with  a  daily 
production  of  about  24  tons.  Since  then  a  better  under- 
standing of  the  process,  together  with  close  tempera- 
ture control,  has  resulted  in  effecting  an  economy  in 
fuel.  In  the  thirty-one  days  from  July  1  to  July  31, 
1922,  a  total  of  25,530  gal.  of  oil  was  burned  in  the 
furnace.  In  this  time  675  tons  of  magnesite  was  pro- 
duced, the  daily  tonnage  varying  from  21  to  24.  This 
gives  an  average  fuel  consumption  of  37.7  gal.  per  ton  of 
caustic  calcined  magnesite,  and  an  average  output  of 
21.8  tons  per  day. 

Calculation  of  the  Furnacf  Gas  Volume 
Fundamental  data: 


Average  chemical  analysis: 

"Insoluble" 

Alumina.  AI2Oy 

Ferric  oxide,  FejO:( 

Calcium  oxide,  Ca<  I 

Magnesium  oxide,  MgO    

Carbon  dioxide.  C02. 
Water(ll0deg.  C.i.  HjO 

Total 

.     Average  stack  gas  analysis: 
Carbon  dioxide,  CO-: 

Oxygen,  O2 

Fuel  (California  crude  oil)  analysis: 

Hydrogen,  H2 

Carbon,  C 

Nitrogen,  N2 

Sulphur,  S 


Feed 
2.50 
0.30 
0.25 

1.25 
45.30 
50  50 

0  15 

100.25 


Draw 
■4.90 
0.50 
0.42 
2.45 


0.8 

0.7 

99.5 


fuel 

assumed  to 


ptn 


is  302  7  lb.  per  ton 
e-half  saturated  with 


Total 

14  deg.  Be.  weight  8.  03  lb.  per  gal. 
Heating  value,  18,500  B.t.u.  per  lb. 
On  the  basis  of  37.7  gal.  per  ton,  tin 
(2,0001b.)  MgO  produced. 

d.  Air  for  combustion  and  excess  air 
water  vapor  at  20  deg.  C. 

e.  Calculating  from  boiler  feed  water  and  number  of  burners,  the  steam  needed 
to  atomize  the  oil  is  about  one-third,  by  weight,  of  the  oil  used. 

The  carbon  of  the   fuel   burns  to  CO,.     Then  302.7 
44 
X  86.5  X  To  =  960  lb-  c02  wil1  be  formed  per  ton  MgO. 

Total  CO.  per  ton  MgO: 

Pounds  Per  Cent 

Iron,  fuel 960       or        34.2 

From  MeCO-.  .  .  1,846       or       65  8 


The  average  CO,  content  of  gas  leaving  the  furnace 
is  16  per  cent.  Of  this  0.16  X  0.342  =  5.47  per  cent 
is  derived  from  the  fuel. 

The  oxygen  consumption  corresponding  to  the  forma- 
3 
tion  of  5.47  volumes  C02  is  s  X  5.47  =  8.20  volumes. 

The   nitrogen   accompanying  8.2  volumes   of  oxygen 

79 
equals  ^  X  8.2  =  30.8  volumes. 

Now,  the  excess  air  can  be  calculated  by  difference: 


I  Third 
j  600 

[690 


of  the  gases      ] 
680  580  I 

~^695f 


'  Second  passage  of  the  gases  ] 

I  710  785  I  < 1 

—  <r- 650  to  700 

(710  890  I     No.  2 

Firebox 
f  First  passage  of  the  gases       1     1,038 
No.  II  880  [        ^ 

Firebox  1        >     845  to  860  [    

1,093       (  720  | 

The   striking   feature   brought  out   in  this   diagram 
is  the  maintenance  of  this  high   temperature  over  so 


Total 

Excess  air  by  difference. 


The   total  volume  of  air   entering   the   furnace  cor- 
responding to  100  volumes  of  gas  leaving  the  furnace, 

exclusive  of  moisture,  then  was: 


Oxygen  for  combustion .  . 
Accompanying  nitrogen 
Excess  air 


8  20 
30  80 
63  73 
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2       5       4        5        «>        7        6       a       10       II       12        I         Z 
Fig.  5.     Temperature  record  for  twenty-four  hours 


102.73 
Ratio  of  total  air  to  necessary  air  equals  — sq—  = 

2.63. 

Then  the  excess  air  entering  the  furnace  is  163 
per  cent. 

Components  of  the  gas  leaving  the  furnace  per  ton 
MgO : 

Pounds      Pounds 

liondl  from  fuel  960 

from  magnesile        1,846  2,806 

....  from  combustion       313 

from  Bteam  101 

air  87  501 

Sitt  wn  ....  .ft  hi,  an  For 

mbustion         3,270 
from  excess  air       5.340         8,610 

Oxygen  ....  (rora  excess  air  J      1.590         1.590 

Total  ....  13,507 

Furnace  gases  per  ton  of  calcined  MgO: 

u. i*l,i       Cu.Fl       Volume  in  Cu.Pt.  atjivr  Cenl 
.-ubstanci-  in  l.l.       per  Lb      Standard  Conditions      Volume 

2.806  8    15  22,800  14   2 

II  "                                                 501  19   90  10.000  6   2 

8.610  12  77  110.000  68  5 

1.590  II    21  17.800  III 

13,507  Ii.ii  Min  mi  fi 

Gas  Volume 

A  total  of  21.8  tons  of  MgO  is  produced  per  twenty- 
four  hours. 

Then  21.8  X  160,600  =  3,490,000  cu.ft.  is  the  daily 
volume  of  gas  discharged  from  the  furnace  as  measured 
•it  "  (leg.  C.  and  760  mm.  barometric  pressure. 

Heat  Balance  Pes  Ton  <2,ooo  Lb.  >  of  MgO  Produced 

Fundamental   data: 

Ku.i  rata*  of  II.-  mi.  per  lb. 

■  idr  heal  stack  r.im  .i.e.  <". 

■  of  decomposition  «i  MgCO    pei   lh   oi    M 

ii  i  M 

per  l.l. 

"ml  1.290 

.1  1.200 

1.245 

Hint  input  : 

Per  Cenl 
100 

Heat  outgo: 

i.i.  2.000X  |. 24',    -  2.410000  44    > 

*\jwV  ,  ,«;',   7n  1,600  nil"  «'.    I 

I    9 
'71 

100  n 


The  heat  balance  indicates  a  loss  by  radiation  and 
convection  of  7.1  per  cent  and  a  fuel  efficiency  of  44.5 
per  cent.  Stack  kilns  in  general  have  a  fuel  efficiency 
of  about  40  to  45  per  cent;  rotary  kilns  rate  lower  at 
25  to  35  per  cent.  The  Scott  furnace,  then,  with  a 
fuel  efficiency  of  44.5  per  cent,  offers  a  decided  advan- 
tage over  the  rotary  kiln.  It  compares  favorably  with 
the  stack  kiln  in  fuel  efficiency,  while  calcining  material 
too  fine  for  stack-kiln  treatment. 

The  outstanding  difference  in  the  use  of  the  Scott 
furnace  in  treating  quicksilver  and  magnesite  rock  is 
the  much  higher  temperature  needed  in  the  latter  work. 
In  treating  quicksilver  ore  the  furnace  temperature 
decreases  evenly  from  about  800  deg.  C.  at  the  bottom 
to  200  deg.  C.  near  the  top,  whereas  in  magnesite 
work,  a  top  temperature  of  600  deg.  C.  is  maintained 
In  high-temperature  work,  the  pigeon  wall  of  the  Scott 
furnace  becomes  the  weakest  structural  part.  Small 
amounts  of  dust  sifting  into  the  fireboxes  through 
the  pigeon  holes  form  a  fusible  magnesia  slag.  These 
pigeon  holes  must  be  kept  clean  and  the  firebox  tem- 
peratures must  be  kept  below  the  point  where,  aided  by 
the  magnesia  slag,  a  melting  of  the  pigeon  wall  would 
result.  The  stack  temperature  is  high,  but  the  heat 
lost  there  could  be  utilized  for  ore-heating  the  rock 
1  y  building  a  higher  furnace.  This  cannot  be  done 
in  quicksilver  work,  as  the  gases  there  must  pass  to  the 
condensers  above  the  "dew  point"  of  mercury  vapor. 

The  advantages  of  a  Scott  furnace  are  largely  due 
to  its  "fool-proof"  nature.  It  can  be  operated  entirely 
by  unskilled  labor,  and  the  absence  <>f  movable  mechan- 
ical parts  is  of  particular  advantage  iii  isolated  plants 
where  shop  facilities  are  meager.  Draft,  temperature, 
and  rate  i'i  feeding  can  be  closely  and  easily  controlled 
within  the  desired  limits,  and  the  fuel  efficiency  is  high. 
Bvery  part  of  the  furnace  i>  accessible  to  the  proper 

tools  and  inspect  inn,  and  maintenance  charges  are 
moderate.  In  quicksilver  work,  a  shutdown  of  a  Scott 
furnace  generally  implies  lack  of  ore  rather  than  neces- 
sary furnace  repairs,  and  at   least  one  Scott   furnace  has 

,i  i ni  of  twenty  years'  uninterrupted  operation.    As 

against  a  rotary  kiln  or  McDougall  type  of  furnace,  the 
Scott,  aside  from  fuel  efficiency,  has  the  advantage  of 
producing  little  <>r  no  dust. 

In  conclusion  it  may  be  -.ml  that  the  use  of  the 
Snill  furnace  for  the  production  of  caustic  calcined 
magnesite  is  a  good  example  of  'he  intelligent  applica- 
tion of  an  apparatus  tried  and  proved  in  one  process,  to 
a  new  pimess  with  similar  requirements. 
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Non-Metallic  Mineral  Wealth  of  Russia* 

A  Resume  of  the  Country's  Resources — Production  Important  Before  War 
— Petroleum  Reserves  Great — Country  Formerly  Ranked  High  as  Producer 
of  Salt  and  Asbestos — Numerous  Occurrences  of  Other  Metals  and  Minerals 

By  Sydney  H.  Ball 


AT  SOME  FUTURE  DATE  Russia  again  will  take 

l\  her  place  as  an  important  producer  of  minerals. 
J.  \~  When,  no  one  knows,  but  with  the  political  situa- 
tion such  as  it  is,  an  outline  of  Russia's  non-metallic 
mineral  wealth  is  opportune. 

European  Russia  is  geographically  linked  to  Germany, 
and  it  is  natural  that  eventually  the  technical  skill  and 
machinery,  and  even  perhaps  the  capital  to  develop  new 
enterprises  in  Russia,  west  of  the  Urals,  will  come 
largely  from  Germany.  The  pre-wTar  interdependence  of 
the  two  countries  is  indicated  by  the  fact  that  in  1913 
over  38  per  cent  of  Russia's  trading  was  with  Germany, 
29  per  cent  of  her  exports  going  to  Germany,  and  47 
per  cent  of  her  imports  being  of  German  origin. 

As  to  Siberia,  European  countries  are  not  as  favor- 
ably situated,  and  there,  at  least,  American  financiers 
and  technicians  should  be  in  an  advantageous  position. 
America's  financial  resources,  her  experience  in  develop- 
ing the  analogue  of  Siberia,  our  own  West,  and  the 
traditional  friendship  of  the  Russian  and  American 
peoples,  all  bespeak  the  propriety  of  America's  partici- 
pation in  Russian,  and  particularly  in  Siberian,  de- 
velopment. 

At  present,  participation  in  Russian  enterprises  is 
inexpedient.  Mining  enterprises  cannot  be  re-estab- 
lished or  developed  until  the  right  of  foreigners  to  hold 
property  and  the  right  to  conduct  private  enterprises 
without  government  interference  is  recognized,  and  un- 
til the  safety  of  foreigners  is  assured  by  the  creation  of 
a  stable  and  just  system  of  government  and  laws. 

Before  the  fall  of  the  monarchy,  non-metallic  mining 
was  no  less  undeveloped  than  other  Russian  industries 
were,  transport  before  the  war  being  inadequate  even  in 
European  Russia  for  any  but  high-priced  mineral  prod- 
uct; and  in  Siberia  conditions  were  more  or  less  com- 
parable to  those  in  western  America  in  the  70's.  Were 
Russia's  mineral  wealth  developed,  however,  no  other 
country,  not  even  America,  would  be  more  self-contained, 
so  far  as  minerals  are  concerned.  Her  coal,  because  of 
transportation  conditions,  is  available  only  to  herself 
and  her  immediate  neighbors,  but  her  oil  fields  will 
become  legitimate  centers  of  investigation  by  American 
capital.  The  asbestos  deposits  are  large  and  produce 
high-grade  fiber,  and  at  some  future  time  the  manu- 
facture of  Portland  cement  should  again  become  highly 
profitable. 

Statistics  as  to  Russian  mineral  products  are  ad- 
mittedly incomplete;  those  herewith  presented  are  ob- 
tained largely  from  Mineral  Resources,  a  publication  of 
the  U.  S.  Geological  Survey,  although  some  are  from 
Mineral  Industry  and  other  sources. 

Non-metallic  minerals  were  produced  in  Russia  in 
1913  to  the  amounts  given  in  Table  I.  The  value  of 
the  products  named  probably  approximated  $150,000,- 
000,  or  one-tenth  the  value  of  the  non-metallic  minerals 
of  the  United  States  for  the  same  year. 


The  imports  of  non-metallic  minerals  into  Russia  ex- 
ceeded in  value  the  exports,  the  principal  items  on  the 
import  list  being  coal  and  coke,  although  sulphur  and 
Chilean  saltpeter  were  also  important  items.  The  chief 
exports  were  crude  oil  and  oil  products. 

TABLE  I— RUSSIA'S  XOX-METALLIC  MINERAL  PRODUCTION  IN  1913 


35,500.674 

67,685,000 

2,220,000 

2,333,000 

19,264 

Peat,  short  tone 

Natural  gas,  M.  cubic  feet .    - 

Phosphate  rock,  short  tons ....... 

Potash,  short  tons 

5,510,000 

4,000.000 

27,558 

20,000 

27,544 

6,300 

18,000 

8,230 

$170,000 

Barite,  short  tons 

1,824 
411 

Sulphur,  borax,  ozokerite,  potash  nitre — unimportant 

•For  resume:  of  Russia's  metallic  wealth  see  article  by  S.  H. 
Ball  and  Bela  Low  in  Engineering  and  Mining  Journal,  March 
10,  1917. 


Since  the  war,  production  has  decreased  to  at  most 
a  pitiful  third  or  a  fourth  of  the  figures  given  in  Table  I, 
with  the  exception  of  that  of  oil,  which  has  decreased 
by  about  one-half  of  its  previous  figure. 

No  attempt  is  here  made  to  discuss  in  detail  the 
enormous  coal  and  oil  resources  of  the  old  Russian 
Emph-e.  An  adequate  discussion  of  either  would  run 
into  many  pages.    Summaries  are  available  in  textbooks. 

Russia  is  a  small  per-capita  consumer  of  coal,  due  to 
the  relatively  slight  development  of  her  industries,  and 
because  of  the  use  of  wood  or  oil  in  many  of  her  fac- 
tories. The  coal  production  rose  from  330,584  short 
tons  in  1860  to  35,500,674  in  1913.  Approximately  one- 
fifth  to  one-sixth  came  from  Poland,  which  field  pre- 
sumably never  again  will  be  Russian.  In  1913,  Russia 
imported  about  10,500,000  short  tons,  largely  from  Eng- 
land and  Germany. 

The  coal  fields  of  Russia  are  well  situated,  near  the 
larger  cities  and  manufacturing  centers.  The  Donetz 
Basin  is  without  forest,  and  is  the  most  important  iron 
district  of  Russia.  It  produced  two-thirds  of  the  coal 
of  the  old  empire,  of  which  latter  approximately  one- 
sixth  was  anthracite.  The  coal  fields  of  Siberia  are 
large,  widely  distributed,  and  contain  coal  ranging  from 
anthracite  to  lignite.  The  product,  amounting  to  about 
2,000,000  tons  annually,  is  practically  all  used  locally, 
largely  by  the  railroads.  The  most  important  field  is 
the  Kuznetsk  Basin,  near  the  Altai  Mountain  mines. 
On  the  west  coast  of  Sakhalin  Island  are  a  number  of 
coal  deposits  of  Cretaceous  and  Tertiary  age. 

Russia  Formerly  Leader  in  Petroleum 
Production 

From  1898  to  1902  Russia  led  the  world  in  petroleum 
production,  practically  all  oil  coming  from  four  pools 
in  the  Baku  region  covering  less  than  ten  square  miles. 
The  peak  production  was  that  of  1901,  which  was 
85,200,000  bbl.  In  1913,  Russia  produced  17.8  per  cent 
of  the  world's  total  production.  Prior  to  1860,  its  out- 
put did  not  exceed  20,000  to  25,000  bbl.  per  year.  The 
production  for  the  ten  years  1911  to  1920  is  given  in 
Table  II. 
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TABLE  II— RUSSIA'S  PETROLEUM  OUTPUT,  1911  TO  1920  INCLUSIVE 

In  Barrels 

1911  67,383,000 

68,227,000 
67.685,000 


1914 
1915 
1916. 
1917. 
1918. 
1919. 
1920. 


67,106,000 
68,854,000 
72.553,000 
62.443.000 
40.456.000 
25,498.000 
10,000,1 


The  figures  represent  a  slight  decrease  in  pre-war 
times,  and  a  disastrous  decline  since  the  Soviet  coup 
d'etat.  To  the  end  of  1920,  Russia  had  produced  ap- 
proximately 24  per  cent  of  the  world's  oil.  The  relative 
importance  of  the  various  pools  is  shown  in  Table  III. 

TABLE  III— RELATIVE  IMPORTANCE.  AS  REGARDS  PRODUCTION, 


OF  RUSSIAN  OIL  POOLS 
1910 
Per  Cent 
81.7 

0.2 

1913.    ' 
Per  Cent 
69.2 
5.8 
7.  1 
0.9 

83.0 
13.1 
1.3 

0  9 

1  3 
0  3 

1917. 

Per  Cent 

50.8 

7 

18.5 
1.3 

85.7 

77.6 

12  6 

18.3 

1. 1 

0.2 

I    A 

Ferghana 

0  3 

1 

Pre-war  consumption  was  from  63,000,000  to  75,000,- 
000  bbl.,  the  oil  being  largely  used  in  Russia  by  the 
Russian  industries,  by  the  Volga  River  fleet,  and  by 
the  state  railroads.  The  peak  of  exports  was  reached 
in  1903,  when  11,220,000  bbl.  was  exported;  in  1913, 
5,760,000  bbl.  was  exported. 

Baku  Field  Has  Long  Life  Ahead 

For  thousands  of  years,  the  Baku  natural  gas  springs 
were  venerated  by  fire  worshipers,  and  oil  was  ex- 
ploited in  the  vicinity  of  Baku  by  the  Persians  at  least 
as  early  as  the  ninth  century  A.D.  In  the  first  half  of 
the  eighteenth  century,  petroleum  was  exported  from 
Russia  to  England,  and  in  1813  about  12,000  bbl.  of  oil 
was  exported  from  Baku.  The  real  Baku  oil  industry 
dates  from  1871,  when  drilling  began,  all  previous  pro- 
duction having  come  from  hand-dug  wells. 

Near  Baku,  on  the  Aspheron  Peninsula,  are  the  four 
old  pools  of  Balakhan,  Saboontch,  Roman,  and  Bibi- 
'  Eibat,  and  the  newer  pools,  Bagdad,  Surakhan,  and 
Sviatoi  (Holy  Island),  the  last  lying  a  mile  off  shore. 
The  pools  are  located  on  rather  steep  domes,  compli- 
cated by  faulting.  The  oil  sands,  which  are  numerous. 
are  notably  lenticular,  and  occur  in  a  soft  Tertiary 
sand  and  flay  series,  which  causes  tremendous  drilling 
difficulties.  Some  of  the  oil  is  recovered  from  pits  sunk 
by  hand,  but  the  deeper  wills  reach  3,000  ft.  Gushers 
of  10,000  bbl,  are  by  no  means  unusual,  and  until  the 
limestone  <■  I  Mexico  were  pierced,  the  Baku 

had  no  rival  as  a  large-well  field.  The  acre  yield  has 
been  tremendous,  the  Bibi  I  250  acres)  hav- 

ing produced  over  1,600,000  bbl,  per  acre.  The  Baku 
production  will  continue  t"  be  largi  for  many  years, 
and,  properly  controlled,  development  will  doubtless  lo- 
other  pools.  In  1918,  the  Baku  ami  other  Cau- 
casian fields  employed  about  60,000  workmen,  largely 
Russians  and  Armenians. 

Grozny  Pool  Important     Maikop  DISAPPOINTING 

North  of  tt     I  M    intaina  is  the  Grozny  pool, 

in  t  f  Teri  k.      I  he  first   gusher  was 

found  in  1908  although  oil  had  been  obtained  from 
ham  before   that.      The  pay  sand 

on    8,000  to  4  000  ft.  deep,   th>'  pool   being  on  an 
anticlii  ••  of  Miocene  rocks.    Its  relative  importance  has 


increased  in  recent  years.  In  1914,  there  were  773 
wells,  of  which  385  were  producing,  and  in  1916  487 
were  producing.  The  pool  since  the  Soviet  regime  be- 
gan has  been  badly  damaged  by  fires,  but  presumably 
will  produce  much  oil  in  the  future.  Grozny  is  con- 
nected, as  is  Maikop,  by  pipe  line  with  Novorossiysk, 
on  the  Black  Sea.  The  Bellik  field,  discovered  in  1912, 
is  near  by. 

Maikop,  in  Kuban  Government,  which  had  produced 
from  dug  wells,  caused  much  excitement  in  1909  when 
a  large  gusher  was  struck.  A  number  of  highly  cap- 
italized English  companies  rushed  in,  but  the  production 
of  the  field  has  been  distinctly  disappointing.  The  oil 
occurs  in  Upper  Oligoeene  rocks  on  an  apparent  mono- 
cline at  a  depth  of  about  500  ft.  North  of  the  Caucasus 
Mountains  are  several  other  smaller  pools,  and  some 
production  has  also  been  obtained  on  the  Taman  and 
Kerch  peninsulas,  at  the  mouth  of  the  Azof  Sea.  On 
the  south  slope  of  the  Caucasus  Mountains  small  pools 
occur  in  the  governments  of  Elisavetpol  and  Tiflis. 

On  the  east  shore  of  the  Caspian  Sea  is  Cheleken 
Island.  Gushers  were  struck  on  a  dome,  but  the  produc- 
tion has  rapidly  declined,  as  the  gushers  ceased  to  flow 
just  before  the  war.  On  the  mainland,  wells  have  been 
drilled  at  Napthnia  Gora,  in  Transcaspian  Government. 

An  extensive  territory  on  the  northeast  shore  of  the 
Caspian  Sea  has  a  large  number  of  oil  seeps.  This, 
the  so-called  Emba-Uralsk  district,  began  shipments 
about  1910,  and  the  increase  in  production  has  been 
rapid.  The  region  is  a  complexly  folded  one,  and  as 
the  oil-bearing  rocks  are  largely  covered  by  Pleistocene 
beds,  the  structure  must  be  determined  by  drilling.  The 
principal  pool  is  that  of  Dos-Sor,  which  in  1914  had 
forty-six  productive  wells,  including  some  gushers.  The 
Novo-Bogatinsh  pool  is  less  completely  developed.  Fur- 
ther east,  in  the  neighboring  government  of  Turgai. 
light  oil  was  struck  at  Diusa  at  relatively  shallow  depth. 
This  region  will  presumably  become  an  important  oil 
producer. 

Several  small  pools  have  been  developed  in  Ferghana, 
1,000  miles  southeast  of  the  last-named  district,  in- 
cluding Chimono,  Sel-Rokh,  Shar-Sou,  and  Mali-Sa. 
Dug  wells  are  common,  and  the  oil  is  refined  locally. 

Uchta  Field  Isolated  but  Promising 

Nabatoff,  a  Moscow  merchant,  was,  as  early  as  1745, 
treating  about  1,000  bbl.  of  oil  a  year  in  a  small 
refinery  in  the  Uchta  oil  field,  situated  in  north  central 
Russia  near  the  Arctic  Ocean.  The  oil  was  obtained 
from  shallow  pits  sunk  in  the  outcrop  of  the  oil-bearing 
rocks.  The  chief  product  was  kerosene,  which  was  sold 
in  .Moscow  for  lighting  purposes.  Others  later  put  up 
small  refineries  in  the  district,  but  by  the  end  of  the 
eighteenth  century  the  industry  had  disappeared.  Peter 
the  Great  is  reported  to  have  •>  nt  samples  of  the  Uchta 
oil-bearing  rock  to  Holland  for  chemical  analysis. 
About  1909,  the  Imperial  Government  drilled  the  dis- 
trict and  brought  in  several  small,  shallow  wells,  yield- 
ing a  light  oil.  The  district  is  isolated  and  desolate,  but 
is  promising. 

On  the  east  coast  of  the  Russian  portion  of  Sakhalin 
Island,  about  twenty  groups  of  asphalt  seeps  (one  con- 
sists of  approximately  200  Beepages)  have  been  dis- 
covered,    the    Brat    being    known    in    the   80's,     The 

oil-bearing  rocks  are  of  Tertiary  age,  although  poflt- 
PliOCene  deposits  mask  them  somewhat.  Five  or  six 
companies  have  at  various  times  put  down  about  nine 
shallow   drill  holes,  the  deepest  being  about  930  ft.     A 
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certain  amount  of  heavy  asphaltic  oil  was  encountered 
in  several  of  them,  notwithstanding  the  fact  that  most 
of  the  locations  were  structurally  poor.  The  oil  appears 
to  come  from  at  least  three  different  horizons. 

Shallow  wells  have  been  drilled  in  the  Government  of 
Volhynia,  in  southwest  Russia,  near  the  Galician  field. 
Oil  seeps  occur  in  the  governments  of  Saratov,  Simbirsk, 
and  Samara  in  the  basin  of  the  Volga  River,  and  near 
Lake  Baikal,  in  Siberia. 

Russia  and  the  west  half  of  Siberia  are  predominantly 
composed  of  sedimentary  rocks,  and  considering  their 
composition  and  structure  it  would  be  extraordinary  if 
important  oil  fields  do  not  exist  which  are  unmarked 
by  asphalt  seeps.  It  is  confidently  believed  that  the  old 
Russian  Empire,  if  it  eventually  be  prospected  for 
petroleum,  as  is  probable,  will  develop  many  oil  pools 
the  existence  of  which  is  not  at  present  suspected.  In 
resume,  the  oil  resources  of  the  old  Russian  Empire  are 
great,  and  are  beyond  the  estimates  of  most  geologists 
and  engineers. 

Northern  Russia  is  supposed  to  contain  large  reserves 
of  oil  shale. 

In  the  Baku  region  natural  gas  was  burned  in  the  fire- 
worshipers'  temple  prior  to  Christ's  birth.  Jonas  Han- 
way,  an  English  traveler,  found  that  natural  gas  was 
used  to  light  houses  in  Baku  in  1750.  Baku  has  been, 
however,  probably  the  most  criminal  waster  in  the  world 
of  natural  gas,  although  a  small  amount  has  been  used 
around  the  rigs  in  drilling. 

Peat  exists  in  large  quantities  in  Russia,  and  in 
pre-war  times  approximately  5,500,000  short  tons  was 
used  annually,  in  part  for  domestic  purposes,  in  part 
for  factory  fuel,  and  in  part  to  develop  producer  gas. 
Early  in  the  war,  the  amount  was  doubled,  owing  to 
the  difficulty  in  obtaining  the  usual  supplies  of  coal. 

Production  of  Asphalt  and  Salt  Important 
Russia  has  been  a  considerable  producer  of  asphalt 
and  allied  substances,  as  is  indicated  by  the  latest  fig- 
ures at  hand,  which  are  given  in  Table  IV.    Most  of  the 

TABLE  IV— RUSSIA'S  PRODUCTION"    OF    ASPHALT    AND  ALLIED 
SUBSTANCES.  1906-1910 

Short  Tons  Value 

1906                                                                                                12,517  (a)  $110,294 

1907 14.116  ,a)  101,705 

1908 24,961  (61  491.302 

1909...                                                                                              2,665  (b)  4,599 

1910.                                                           27,544  (bl  176,518 

(a)  Includes  mineral  pitch;  (ft),  includes  ozokerite. 

asphalt  comes  from  the  Government  of  Simbirsk,  where 
it  occurs  in  veinlets  in,  and  impregnates,  Carboniferous 
limestones.  There  is  also  in  this  government,  to  the 
north  of  the  Samarskaia-Souka,  a  large  area  of  sand 
containing  20  per  cent  of  semi-fluid  bitumen.  Bitumen 
and  bituminous  rocks  have  been  quarried  in  this  region 
since  1874,  and  three  factories  prepare  the  material  for 
road  building.  A  little  asphalt  is  produced  at  several 
localities  in  the  Caucasus  Mountains  and  in  Ferghana. 
Asphalt  is  also  found  in  the  Uralsk  Government.  On 
Sakhalin  Island  there  are  several  fair-sized  asphalt  de- 
posits, one  of  which  is  estimated  to  contain  400,000  tons. 

Wurtzilite  occurs  near  Lake  Balkash,  in  the  Govern- 
ment of  Semiryechensk,  in  southwestern  Siberia. 
Ozokerite  accompanies  dried  petroleum  products  in  pock- 
ets in  Tertiary  sand  on  Cheleken  Island  (east  of  Baku) 
and  in  smaller  quantities  at  Kaikop.  Gilsonite,  or  a 
related  hydrocarbon,  was  formerly  worked  in  the  Cas- 
pian governments  on  a  small  scale. 

The  United  States  is  the  largest  producer  of  salt  in 
the  world,  and  in  pre-war  times  Germany,  Russia,  and 
Great  Britain  contended  for  second  place.  In  the  Govern- 
ment of  Perm,  salt  production  dates  back  to  the  middle 


of  the  sixteenth  century,  and  it  at  one  time  supplied  the 
whole  country.  As  early  as  1830  the  yearly  production 
was  378,000  short  tons.  The  production  in  1909  was 
2,255,000  short  tons;  in  1910,  2,279,000;  and  in  1911, 
2,220,000.  Russia  in  pre-war  times  exported  a  little 
salt,  particularly  to  Persia,  but  imported  for  her  own 
needs  much  more. 

Russia's  reserves  of  salt  are  large,  and  the  industry 
is  capable  of  great  expansion.  More  than  one-half 
of  Russia's  production  comes  from  saline  lakes,  some- 
what over  one-quarter  from  rock-salt  mines,  and  most 
of  the  remainder  from  brine  wells.  On  the  Lower 
Donetz,  the  chief  mining  region,  rock  salt  occurs  asso- 
ciated with  gypsum  and  anhydrite  in  clays  and  marls 
of  Permian  age.  The  chief  producer  is  the  Government 
of  Kharkov.  Rocks  of  similar  age  containing  salt  are 
exploited  in  the  Government  of  Perm,  on  the  latitude 
of  Petrograd.  Salt  is  also  mined  in  the  Government 
of  Vologda,  approximately  500  miles  west  of  the  last- 
named  locality.  Large  rock-salt  deposits  also  exists 
in  the  Government  of  Orenburg,  in  Transcaucasia,  in 
Yakutsk,  and  in  Ferghana.  In  the  Donetz  region  the 
salt  is  obtained  from  mines,  and  that  of  the  Perm  Gov- 
ernment is  obtained  from  wells  sunk  to  the  salt  horizon. 
To  the  south  of  the  Trans-Siberian  railroad  are  a 
number  of  salt  lakes  in  the  general  vicinity  of  the  Aral 
Sea,  the  principal  producers  being  the  Semipalatinsk  and 
Akmolinsk  governments,  and  also  Astrakhan,  in  Eu- 
ropean Russia.  The  chief  lakes  are  Baskunchak,  in 
Astrakhan,  and  Koryakovsk,  in  Akmolinsk.  Work  is 
usually  confined  to  the  summer  months,  during  which  the 
water  of  the  shallow  lakes  has  been  largely  evaporated 
by  the  sun's  heat.  Methods  of  exploitation  are,  as  a 
rule,  primitive. 

Salt  is  also  produced  from  a  number  of  springs,  par- 
ticularly in  Siberia.  In  the  Government  of  Tomsk  are 
the  Great  and  Little  Marmyshansk  lakes,  also  desert 
lakes,  but  from  which  glauber  salt  <  mirabilite), 
rather  than  salt,  is  harvested.  The  annual  production 
in  pre-war  times  was  about  6,300  tons.  Glauber  salt 
was  produced  from  other  Siberian  lakes  and  springs, 
bringing  the  total  production  to  almost  7,000  tons.  Of 
this,  part  went  to  soda  works,  part  was  used  in  smelting 
Altai  ores,  and  part  in  glass  manufacture.  The  reserves 
are  presumably  large.  A  thick  bed  of  glauberite  was 
at  least  once  worked  on  a  small  scale  at  a  place  about 
25  miles  from  Tiflis    (Caucasus). 

Some  Borax,  Potash,  and  Niter  Produced 
Borax  occurs  as  an  efflorescence  on  the  mud  volcanos 
of  the  peninsulas  of  Kerch  and  Taman,  south  of  the 
Sea  of  Azov.  With  it  are  associated  salt  and  soda, 
and,  in  the  past,  a  certain  quantity  of  these  minerals 
was  recovered  by  evaporating  the  brine  obtained  by 
dissolving  the  mud  in  water. 

The  pre-war  potash  industry  consisted  of  the  extrac- 
tion of  potash  from  wood  ashes  and  from  the  stems  of 
sunflower  plants.  The  total  annual  production  amounted 
to  about  20,000  tons  of  low-grade  potash.  Potash  niter 
occurs  in  the  Caucasus  Mountains  and  in  the  Trans- 
caspian  governments,  but  it  was  in  pre-war  times  ex- 
ploited only  on  a  small  scale  for  local  wants.  Niter  is 
also  produced  in  east  Russia  from  artificial  niter 
plantations,  but  most  of  the  saltpeter  used  in  Russia  is 
imported  from  Chile.  It  was  stated  in  1916  that  large 
deposits  of  rather  low-grade  saltpeter  had  been  found 
in  the  Eocene  of  Ferghana,  in  Russian  Turkestan. 

Thick  beds  of  alum  stone  occur  in  the  Government  of 
Elisavetpol,  south  of  the  Caucasus   Mountains.     Alum 
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plants  existed  there  in  the  50's  of  the  last  century, 
but  it  is  doubtful  whether  there  has  been  production 
recently. 

Russia  possesses  large  reserves  of  rock  phosphate, 
and  from  it  and  sulphuric  acid,  derived  from  the  Ural 
pyrite,  superphosphates  could  probably  be  manufactured 
to  advantage.  In  pre-war  times  a  small  phosphate  in- 
dustry existed  in  Russia,  but  foreign  plants  produced 
the  substance  so  cheaply  as  to  compete  successfully  with 
the  Russian  manufacturers  in  their  own  field.  A  little 
lime  phosphate  was  exported  to  Germany  prior  to  the 
■war  from  the  Podolia  region  (southwestern  Russia), 
the  only  field  exploited.  The  reserves  are  estimated  to 
be  1,500,000,000  tons  running  50  per  cent  tricalcium 
phosphate,  although  the  rock  mined  was  of  much  higher 
grade.  Mining  is  chiefly  by  underground  methods.  The 
phosphate  occurs  as  nodules  in  Silurian  shale  of  littoral 
origin  and  contains  approximately  70  per  cent  of  lime 
phosphate.  In  south-central  Russia,  between  the 
Dnieper  and  Don  rivers,  phosphate  occurs  in  rocks  of 
Cretaceous  age,  which  are  predominantly  sandy  marls. 
The  phosphate  occurs  as  dark-colored  nodules  or  lenticu- 
lar beds  containing  from  30  to  60  per  cent  phosphate 
of  lime.  Phosphate  beds  were  discovered  in  the  Gov- 
ernment of  Vologda  in  1896  in  the  district  of  Ustj- 
Syssolsk.  They  are  said  to  contain  from  27  to  38  per 
cent  phosphoric  acid.  Phosphate  rocks  are  also  known 
at  a  number  of  other  places  in  Russia.  The  production 
of  rock  phosphate  in  1912  was  27.558  short  tons;  in 
1913,  27,558;  and  in  1914,  15,432. 

Sulphur,  Gypsum,  and  Barite 

Twenty  years  ago  the  Russian  sulphur  production 
amounted  to  several  thousand  tons  a  year,  but  imme- 
diately prior  to  the  war  it  was  small,  and  the  sulphuric- 
acid  plants  of  the  country  used  pyrite  from  the  Ural 
copper  mines  as  raw  product.  The  Permian  rocks  on 
the  banks  of  the  middle  Volga  contain  sulphur  in 
veinlets  cutting  gypsiferous  marls.  Some  celestite 
accompanies  the  sulphur.  Sulphur  is  also  mined  on  a 
small  scale  in  Transcaucasia,  the  mineral  being  inter- 
bedded  in  Tertiary  marls.  The  deposit  is  of  consid- 
erable future  promise. 

Gypsum  occurs  in  the  Ordovician  rocks  in  north- 
central  Siberia  and  in  Devonian  rocks  in  the  Altai  moun- 
tain region. 

Barite  occurs  in  vein  form  at  a  number  of  places  in  the 
Caucasus  Mountains,  the  annual  production  being  about 
1,500  tons.  lal  with  that  mineral,  the  production 

is  derived  from  a  number  of  small  exploitations. 

Second  to  Canada  Formerly  in  Asbestos  Output 

Prior  to  the  war  Russia  was  surpassed  only  by 
Canada  as  a  producer  of  aabest  The  production  be- 
fore the  war  was  as  follows:  L912,  18,594  short  tons; 
1913,  19,284;  and  1914,  17,296.  Prior  to  1912  the  pro- 
duction all  came  fmm  the  Ural  Mountains,  but  in  the 
latter  year  exploitation  of  deposits  in  the  southern 
Urals  (Orenburg  Government)  ami  in  the  Krasnoiarsk 
district,  in  south-central  Siberia,  began,  although  their 
production  was  unimportant  up  to  the  outbreak  <>f  the 

I  In  the  I tk ut - k 
erinnent  and  in  the  Caucasus. 

PracticaD:  all  of  the  Ural  production  came  from 
Baskenovo,  in  the  Governn  rm,      Mosl   of  the 

oper;  Wore     Russian,    although 

Italian  ■  ipi'al  waa  Interested.     It   was  rumored  some 
ninths  ..go  that  an  American  a  lined  rights 

from  th'  rnment  to  certain  of  the  deposits. 


Although  some  asbestos  was  worked  up  in  Russia,  most 
of  it  was  exported  (from  1911  to  1913  over  85  per  cent 
of  the  production  was  exported),  particularly  to  Ger- 
many, the  chief  port  being  Riga.  Immediately  prior  to 
the  war,  a  certain  amount  was  exported  to  England,  but 
at  that  time  only  a  little  crude  reached  the  United 
States.  Baskenovo  (60  miles  northwest  of  Ekaterin- 
burg) lies  in  a  belt  which  contains  a  number  of  masses 
of  serpentine,  the  belt  being  approximately  18  miles 
long  and  from  2  to  3  miles  wide.  The  asbestos-bearing 
portions  of  the  serpentine  are  elliptical  in  form,  the 
largest  being  3,500  ft.  long  and  1,000  ft.  wide.  Asbestos 
occurs  as  cross-fiber  in  a  stockwork  of  veinlets,  the 
central  portion  of  the  ellipse  as  a  rule  being  the  richest 
in  asbestos.  The  maximum  width  of  the  veinlets  is  8 
in.;  a  little  slip-fiber  is  also  present.  The  fiber  is 
high  grade,  although  less  suitable  for  spinning  than  the 
Canadian.  The  deposits  were  found  by  a  farmer  in 
1710,  and  Nikita  Demidov,  the  founder  of  the  famous 
mining  family  of  that  name,  began  mining  soon  there- 
after. Various  textiles  were  woven  of  the  material  for 
the  next  fifty  or  sixty  years,  but  the  demand  was  small 
and  the  industry  languished.  The  open  cuts  were  re- 
opened on  a  small  scale  in  1883,  and  since  1889  the 
industry  has  prospered. 

Mining  is  done  in  open  pits  largely  by  contract  miners 
who  spend  most  of  their  time  farming.  In  consequence 
of  this  and  a  severe  winter  climate,  mining  is  confined 
largely  to  the  months  of  May,  June,  September,  and 
October. 

Prior  to  the  war,  Russia  was  producing  no  graphite, 
although  several  thousand  tons  was  mined  during  the 
Russo-Japanese  War  in  the  Turuchany  district  on  the 
Lower  Yenisei  River,  near  the  Arctic  Circle.  This 
promising  prospect,  producing  high-grade  graphite,  was 
discovered  in  1860  by  Sidorow,  a  trader.  The  famous 
Alibert  (Siberian)  mine,  near  Lake  Baikal,  was  aban- 
doned in  1858.  Here  high-grade  graphite,  particularly 
suitable  for  pencil  manufacture,  occurred  as  irregular 
nodules  in  an  intrusive  body  of  nepheline  syenite. 
Large  lenses  of  graphite  occur  in  the  Dzimarsk  district. 
Caucasus;  and  graphite  also  has  been  found  in  northern 
Siberia,  on  the  Pacific  Coast,  and  in  the  Urals. 

Fluorspar,  Monazite,  Magnesite,  and  Talc  Occur 

Fluorspar  occurs  in  eastern  Siberia,  and  a  small 
quantity  of  the  mineral  has  from  time  to  time  been 
mined  there.  Fluorspar  suitable  for  optical  purposes  is 
found  in  the  Adun  Chiton   Mountains.  Transbaikal. 

About  twenty-fire  years  ago  the  Russian  placers  of 
both  the  Ural  Mountains  and  of  Siberia  produced  con- 
siderable monazite.  Thorianite  associated  with  mon- 
azite occurs  as  a  constituent  of  the  gold  placers  of 
certain  of  the  Transbaikal   (  Siberian)  streams. 

Mica  is  not  produced  in  any  quantity,  although  the 
pegmatite  dikes  of  the  country  undoubtedly  contain  com- 
mercial quantities  of  nol  only  mica  but  of  feldspar  and 
quartz.  In  the  past  a  small  amount  of  mica  has  been 
produced  from  time  to  time,  and  it  will  lie  remembered 
that  mica  was,  two  hundred  years  ago  or  so,  called 
"Muscovy  glass"  and  was  used  in  Russia  for  window 
panes. 

Magnesite  has  been  mined  in  the  past  in  Ufa  Gov- 
ernment, southern  Urals,  at  about  55  deg.  N.  It  also 
occurs  about  1200  miles  farther  south  in  the  Urals  and 
also  on  the  north  slope  of  the  Caucasus  Mountains.  A 
considerable  quantity  of  magnesite  was  formerly  pro- 
duced at  the  first-named  locality,  the  production  in  1906 
being  2'.».013  short  tons,  the  pre-war  production  probably 
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being  between  16,000  and  20,000  tons.  The  magnesite 
was  made  locally  into  bricks.  Talc  occurs  in  several 
places  in  the  Caucasus. 

Corundum  occurs  at  Karnilowsk,  in  the  Altai  region, 
and  also  on  the  Kyshtym  Estate,  in  the  Urals,  but  at 
neither  locality  is  it  mined.  At  the  latter  property  it 
occurs  in  kyschtymite,  a  corundum-anorthite  anor- 
thosite. 

Cryolite  occurs  in  small  quantities  at  Miask,  in  the 
Urals. 

A  pumice  deposit  had  been  worked  and  exhausted 
before  the  war,  at  Malaya  Kutma,  near  Kars,  Trans- 
caucasia. The  grade  was  reported  to  be  excellent. 
Several  other  deposits  are  reported  to  be  partly  devel- 
oped in  the  same  district. 

Diatomaceous  earth  is  reported  from  Transcaucasia, 
and  two  small  quarries  were  operating  in  pre-war  times, 
producing  about  600  tons  a  year. 

Bauxite  is  reported  to  exist  about  200  miles  southeast 
of  Petrograd. 

The  manufacture  of  portland  cement  in  pre-war  times 
was  a  growing  industry,  there  being  about  thirty-three 
plants  in  1912,  and  just  prior  to  the  war  an  equal 
number  of  plants  were  being  erected.  Some  of  the 
companies  paid  handsomely,  and  the  expected  capacity 
of  the  plants  in  operation  and  in  process  of  construc- 
tion at  the  beginning  of  the  war  would  have  satisfied  only 
approximately  one-sixth  of  the  Russian  demand.  The 
production,  according  to  Concrete  (1917,  p.  113).  in 
1912  was  1,805,000  short  tons;  in  1913,  2,333,000  short 
tons;  in  1914,  3,611,000  short  tons  (estimated)  ;  and  in 
1915,  5,057,000  short  tons  (estimated).  In  1911  about 
450,000  bbl.  was  imported,  largely  from  Germany  and 
Sweden. 

A  considerable  amount  of  ceramic  clays  are  produced 
in  the  southwest  corner  of  European  Russia,  particu- 
larly in  Ekaterinoslav  Government.  These  were  used 
in  local  potteries.  The  last  statistics  I  have  at  hand 
for  the  production  of  porcelain  clays  are  those  of  1899, 
when  8,230  short  tons  as  produced,  of  a  value  of  $34,050. 
In  the  Tula  coal  field  to  the  south  of  Moscow  there  are 
interbedded  deposits  of  fireclay,  excellent  for  the  manu- 
facture of  refractory  wares. 

Lithographic  stone  occurs  in  Perm  and  Podolia,  and 
slate  occurs  in  several  different  districts.  Russia  also 
has  its  full  share  of  decorative  and  ordinary  building 
stones. 

Precious  and  Semi-Precious  Stones  Produced  in  Past 

The  value  of  the  precious  stones  produced  in  Russia 
annually  in  the  past  amounted  to  about  $170,000.  Semi- 
precious stones  are  produced  in  considerable  quantities 
in  two  parts  of  the  old  Russian  Empire — the  Central 
Urals  and  the  Altai  Mountains.  The  Ural  semi-precious 
stone  trade  dates  from  1755,  when  there  was  established 
at  Ekaterinburg  a  precious-stone  cutting  industry.  It 
uses,  in  addition  to  precious  stones,  a  large  number  of 
decorative  stones  from  the  Urals,  such  as  melachite, 
rhodonite,  and  jasper.  A  smaller  cutting  industry  exists 
at  Kolyvan,  in  the  Altais. 

About  220  diamonds  have  been  found  in  sixteen  local- 
ities in  the  Ural  Mountains.  In  addition,  four  diamonds 
have  been  found  in  three  different  localities  in  the 
Yenisei  River  district,  and,  further,  a  number  of  small 
stones  have  been  found  in  the  extreme  northwest  part 
of  Russia,  near  the  Arctic  Ocean  and  the  Swedish 
frontier.  It  is  remotely  possible  that  commercial  de- 
posits may  eventually  be  discovered  in  the  Urals. 

In   the   Urals,   the   semi-precious   stones   are   largely 


recovered  from  streams,  often  in  gold  washing.  The 
Urals  semi-precious  stones  include  cymophane,  ame- 
thyst, tourmaline,  topaz,  emerald,  beryl,  phenacite, 
euclase,  rock  crystal,  garnets  of  several  species,  and 
cyanite.  The  original  source  of  most  of  these  stories 
is  the  pegmatite  of  the  region,  and  emerald,  topaz, 
phenacite,  and  amazonstone  are  largely  obtained  from 
the  pegmatite  dikes  themselves^  In  addition,  the  cop- 
per mines  of  the  Urals  are  the  most  important  source 
of  ornamental  malachite,  and  rare  green  garnets — 
demantoid  and  uvarovite — are  obtained  from  veins  in 
serpentine.  It  will  be  remembered  that  the  variety 
of  cymophane  called  alexandrite  is  dark  green  by  day- 
light and  raspberry  red  by  artificial  light.  It  is  one 
of  the  most  remarkable  of  coincidences  that  this  stone, 
which  in  its  dichroic  colors  flashes  the  military  colors 
of  the  old  regime,  was  first  found  in  1833  on  the  day 
on  which  the  majority  of  the  Czarevitch,  afterward 
Alexander  II,  was  to  be  celebrated.  The  mineral  was 
named  after  the  young  prince. 

Aquamarine,  topaz,  colored  tourmaline,  ruby,  sphene, 
smoky  quartz,  and  amethyst  are  obtained  from  various 
deposits  in  the  Altai  Mountains,  largely  from  the 
vicinity  of  Mursinka. 

Amber  occurs  in  Eocene  rocks  from  the  Baltic  to  the 
Black  Sea,  and  before  the  war  in  Courland  there  was 
a  small  production.  Jade  and  lapis  lazuli  are  found 
near  Lake  Baikal,  in  Siberia,  and  turquoise  in  Russian 
Turkestan.     Meerschaum  is  said  to  exist  in  the  Crimea. 

Mineral  waters  in  Czarist  days  were  produced  in  con- 
siderable quantities,  particularly  from  springs  in  the 
Caucasus  Mountains. 


The  Latter  Day  Search  for  Chicova 

In  recent  times  several  well-known  South  Africans 
have  searched  for  the  once  famous  silver  mines  sup- 
posed to  be  in  the  Chicova  area  of  the  Zambesi  Valley, 
according  to  a  writer  in  the  South  African  Mining  and 
Engineering  Journal.  The  systematic  exploration  of 
this  area  has  now  been  undertaken  by  a  recently 
formed  Belgian  company  known  as  the  Miniere  Zam- 
bezienne.  M.  de  Malycheef  has  prospected  the  region 
for  the  company  in  an  effort  to  relocate  these  long- 
lost  mines,  the  quest  of  which  is  said  to  have  caused 
much  bloodshed,  adventure,  and  speculation. 

Prominent  among  those  who  have  made  the  search 
in  recent  years  has  been  Colonel  Sir  Aubrey  Woolls- 
Sampson,  who  first  heard  of  rich  silver  deposits  from 
an  old  native  whom  he  met  near  Dhlo-Dhlo,  in  Matabe- 
leland.  The  native  told  of  a  certain  curiously  shaped 
mountain,  but  said  that  they  would  be  unable  to  pene- 
trate into  the  mineralized  belt  because  of  the  growth  of 
thick  masses  of  spear-shaped  aloes  surrounding  the 
mining  district.  He  found  the  mountain,  but  could  not 
proceed  further,  on  account  of  the  aloes.  Years  later, 
Sir  Aubrey  started  off  from  Lusakas,  in  northern 
Rhodesia,  and  trekked  southwestward  toward  the 
Zambesi.  He  got  into  some  country  which  appeared  to 
be  uninhabitable.  When  he  reached  the  Luangwa  River 
his  natives  refused  to  go  farther,  saying  that  the 
Luango  was  the  country  of  the  dead,  and  that  it  was 
inhabited  by  ghosts.  There  was  no  alternative  but 
to  return.  Later  he  reported  his  adventures  to  the 
Administration  of  Northern  Rhodesia,  which  sent  an 
expedition  there.  Another  tale  is  told  of  a  prospector, 
who.  dying,  told  of  a  discovery  he  had  made  of  a  large 
deposit  of  argentiferous  galena  near  the  road  between 
Fort  Jameson  and  Tete. 
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The  World's  Production  and  Uses 
of  Quicksilver 

"In  Mrtal  Statistics  for  1922  I  note  reference  to  mer- 
cury, but  no  statistics  seem  to  be  embodied  as  to  world 
production.  I  will  greatly  appreciate  your  outlining  for  me 
the  production  of  cinnabar  and  mercury  of  the  various 
countries  for  the  years  1911,  1912,  and  1913,  and  the  1921 
and  1922  output.  I  would  also  like  to  know  the  per  cent 
recovery  of  cinnabar  from  the  various  properties  producing 
mercurial  ores. 

"I  note  the  minimum  price  average  was  in  1913,  $39.54 
per  flask.  Does  it  seem  logical  to  expect  this  price  to  obtain 
again,  or  will  the  price  remain  generally  at  a  minimum 
above  $50  ?  What  is  the  possibility  of  this  metal,  and  what 
countries  in  order  are  the  greatest  consumers  ?  Also,  can 
you  give  me  an  outline  of  the  general  uses  for  mercury? 

"Can  you  give  me  the  address  of  the  Mining  and  Engi- 
ng  World  or  tell  me  where  I  might  obtain  back  numbers 
of  that  paper?" 

Statistics  of  the  world's  quicksilver  production  can 
be  found  in  the  Mineral  Resources  of  the  U.  S.  Geo- 
logical Survey.  The  figures  covering  the  years  1911  to 
1920  inclusive  by  countries  are  given  as  follows: 

WORLD  PIWDUCTION  OF  QUICKSILVER,  IN"  FLASKS 

(One  Metric  Ton  =  29  395  II 
Country  1911  1912  1913  1914  1915  1916 

I"nirr-1  --  21.256        25.064         20,213         16,548        21,033        29,932 

I  22.428  (.7)24.104   i6i25,0O0   (M25, 000   (M25.O00 

Hungary  !,606     (6)2,500     (6)2,500     IM2.500 

:*.072  (./)29.406  (d)29,5!3  1. /ill. 341    (,/i28,954    l.)32. 129 

(M800     <M  1,100 

13,912   (D36.92I    (036,619   (028,000   1. '35. 925   (023.369 

Mexico  an. I   other 

4.500     (M4.500     (6)4.000     ll.i4.000     i'.)4.000     (M4.000 

120.773      120.813      117.055      107,589      118,212      118.030 

i  -  Dergbaaee  in  1  fcterrdch,  3\  ien 
-■iiwtica  not  available.     Estimate  only, 
agar,  statist,  .lal.rl.  .  Bud 
(./)  BJt.  servizio  min  .  Roma, 
1  radon. 

Furt-am-Main. 

baaed  on  ■  tm  I  information  from  1 
Commission  t..  I  1917. 

:  itadlstiea  miner  I  idrid. 

Country  1917  1918  1919  1920 

daaai         Plaala         Flasks  Flasks 

36.159  32.883  21.415  13.392 

25.147  16.677  36.055  25,330 

11.494  30.512  24,839  41,182 

.il'  066      1   112.346  Ml  i    1 

(    ) 

2,352  2.352 

974  4.809  3,496  2.269 

Other  < 1.000  1,000  1,000  1,500 

1         100.579          89,157  86,025 

■  .fin,  Madrid. 

allure  through 

di  n  ■ 
y  >le  inceni'-rln.  Madrid,  Ane    24.  1921 

(Viet) 

In  1921.  the      1    ear  ff>r  which  complete  rec< 
avail  rtoi    of  the  quicksilver  from  th<<  ore 

in  mines  of  California  am.  ■  <  -~> U .  and   for  the 

cent.  The  only  mine  worked 

nunc   Of   the 

\      iden     0     Thi   <  hi  ■     mine,  in  the  Terlingua 


district,  Brewster  County,  Tex.,  produced  the  only 
quicksilver  recorded  from  that  state  in  1921.  A  few 
smaller  mines  in  Oregon,  Nevada,  and  Idaho  contributed 
slightly  to  the  total  output. 

The  quicksilver  deposits  of  Spain  are  among  the  most 
important  in  the  world.  The  most  productive  Spanish 
quicksilver  mine,  the  Almaden,  mines  an  average  of 
8  to  9  per  cent  ore.  In  Italy  the  Monte  Amiata 
(Tuscany)  mines  are  the  principal  producers.  The  aver- 
age tenor  of  the  quicksilver  ore  is  0.9  per  cent,  but  a 
rich  shoot  running  close  to  30  per  cent  is  reported  to 
be  mined,  furnishing  perhaps  25  per  cent  of  the  total 
output.  The  ore  is  sorted,  bringing  the  minimum  con- 
tent of  the  sorted  product  to  12  per  cent,  and  the  rich 
ore  sent  to  the  furnaces  runs  18  to  20  per  cent.  Quick- 
silver is  generally  recovered  by  furnace  methods  utiliz- 
ing the  principle  of  distillation.  A  recovery  of  over 
90  per  cent  can  be  obtained  with  careful  supervision, 
but  the  average  recovery  probably  ranges  between  75 
and  90  per  cent. 

So  many  factors  enter  into  the  possibility  for  higher 
or  lower  prices  for  quicksilver  in  the  future  that  it  is 
inadvisible  to  make  any  guess  as  to  price  trends. 

The  United  States  and  Germany  are  the  greatest  con- 
suming countries. 

Quicksilver  has  a  wide  variety  of  uses,  the  most  im- 
portant being  the  manufacture  of  drugs  and  chemicals, 
followed  by  the  manufacture  of  fulminates  for  detonat- 
ing caps.  Calomel,  corrosive  sublimate,  mercuric 
oxides,  and  mercurial  salts  are  chemicals  in  which  mer- 
cury is  a  constituent.  The  metal  is  also  used  in  the 
manufacture  of  such  chemicals  as  glacial  acetic  acid, 
phthalic  acid,  and  phthalic  anhydride,  in  which  the  mer- 
cury itself  does  not  enter,  according  to  Ransome. 
Although  quicksilver  makes  an  excellent  fulminate,  sub- 
stances were  discovered  during  the  war  which  would 
replace  that  detonating  chemical.  One  of  them,  lead 
azide,  is  bo  sensitive  thai  large  dry  crystals  of  it  will 
explode  when  brushed  with  a  feather,  but  smaller  crys- 
tals are  less  sensitive.  The  use  of  substitutes  will 
naturally  cut  into  the  demand  for  quicksilver  in  detonat- 
ing compounds. 

Mercuric  sulphide,  a  brilliant  rod,  is  used  as  a  pig- 
ment. Mercury  vapor  lamps  and  other  electrical 
apparatus  consume  quicksilver,  and  mercuric  nitrate  is 
used  in  the  manufacture  of  felt  hats.  The  amalgama- 
tion of  gold  and  silver  ores  is  another  consuming  chan- 
nel.    Thermostats,    barometers,   and   other   appliances 

may  contain  the  metal.  Anti-fouling  paints  for  use  in 
marine  work   are   said   to   take   inn-easing   quantities  of 

the    metal.     Boiler   scale    preventive    compounds,    cos- 

metics,  and  dental  amalgams  may  have  use  for  quick- 
silver. Other  minor  uses  exist,  but  the  most  important 
have  been  out  lined  al>o\  e, 

The  Mining  and  Engine*  ring  Wold  is  no  longer  pub 
lished.  having  been  combined  with  Engineering  and 
Mining  Journal  many  years  ago.  Hack  numbers  can  be 
consulted    at    public    libraries    Or    engineering    societies 

libraries. 
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A  Continuous  Alkalinity  Indicator 
for  Flotation  Pulp 

By  B.  H.  McLeod 
In  some  recent  experiments  on  floating  a  certain 
ore,  it  was  found  that  the  highest  recovei'y  was  ob- 
tained when  using  lime  to  the  extent  of  0.5  lb.  per 
ton  of  ore  in  excess  of  that  required  to  neutralize  the 
acidity.  The  acidity  of  the  ore  pulp  required  from 
5  to  20  lb.  of  lime  per  ton  for  neutralization,  and  because 
of  this  variation  it  was  difficult  to  feed  the  lime,  in 
practice,  so  that  there  should  be  an  excess  of  0.5  lb. 
per  ton  of  ore.  To  overcome  this,  an  indicator  was 
designed  which  would  show  when  the  flotation  pulp 
contained  the  correct  quantity  of  lime. 


Continuous  alkalinity  indicator 

The  accompanying  diagram  shows  the  essential 
points  of  the  indicator.  .4  is  the  filter;  B  the  indicator 
tube  containing  fused  phenolphthalein;  C  the  container; 
D  vacuum  line ;  E  and  F  are  valves ;  and  G  is  the  air 
or  water  line. 

The  filter  .4  is  placed  at  the  head  of  the  flotation 
machine  and  connected  to  B  through  the  valve  £  by  a 
i-in.  copper  tube.  B  is  connected  to  C,  and  D  in  turn 
to  a  vacuum  line.  When  the  vacuum  line  is  opened  the 
water  in  the  pulp  is  filtered  through  the  bag  and  the 
indicator  tube  into  the  container.  If  the  water  is  red 
the  pulp  is  alkaline,  and  the  intensity  of  the  color  de- 
pends to  a  certain  extent  on  the  alkalinity.  By  com- 
paring the  color  and  the  results  obtained  by  titration, 
the  operator  can  soon  learn  the  color  corresponding  to 
the  0.5  lb.  of  excess  lime.  Every  few  hours  the  valve 
E  is  closed  and  F  opened,  thus  supplying  low-pressure 
air  or  water  to  the  bag  for  cleaning  off  the  slime  cake. 

The  filter  bag  consists  of  a  piece  of  6-mesh  screen 
6x6  in.,  over  which  is  sewed  one  thickness  of  filter 
cloth.     It  will  last  for  several  months. 

A  tube  of  small  diameter  is  used  so  as  to  bring  the 
filtrate  to  the  indicator  tube  as  soon  as  possible.  This 
i-in.   tube   is   attached   to   the  filter   bag   as   shown   in 


the  diagram.  A  i-in.  capscrew  is  drilled  through,  and 
the  copper  tube  is  soldered  in  the  hole.  The  capscrew 
is  put  in  a  hole  in  the  filter  cloth  and  the  filter  cloth 
clamped  between  two  washers,  which  of  course  must  be 
done  before  the  bottom  of  the  bag  is  sewed  up. 

The  indicator  tube  is  prepared  by  taking  a  i-in.  glass 
tube  24  in.  long,  in  one  end  of  which  is  placed  about 
0.5  gr.  of  phenolphthalein.  The  tube  is  now  heated  to 
near  the  melting  point  of  the  salt  (253  deg.  C),  and 
then  the  salt  is  heated  just  to  melting  and  allowed  to 
run  down  and  coat  the  inside  of  the  hot  tube.  If  these 
precautions  are  followed  the  tube  will  be  coated  with 
a  thin  film  of  the  salt,  which,  when  fused,  has  a  straw- 
yellow  color.  Care  must  be  taken  not  to  heat  the  salt 
much  above  the  melting  point,  as  it  decomposes  to  a 
black'  and  tarry  mass  which  is  not  effective. 

Other  methods,  such  as  an  alcoholic  solution  supplied 
by  a  wick,  and  percolating  the  filtrate  through  lumps 
of  the  fused  salt,  were  tried,  but  the  indicator  tube 
was  found  the  most  successful,  as  it  always  presents 
a  standard  surface  to  the  filtrate. 

A  tube  will  last  several  days,  but  is  better  if  re- 
newed every  day.  One  ounce  of  the  salt  should  be 
sufficient  for  two  months. 

The  apparatus  is  simple  to  construct  and  the  cost  of 
operation  is  negligible.  It  gives  a  continuous  indica- 
tion of  the  alkalinity  of  the  pulp,  which  could  otherwise 
be  obtained  only  by  taking  samples,  filtering  them,  and 
titrating. 

A  Self-Dumping  Bucket 

By  A.  W.  Allen 

When  visiting  recently  the  new  shaft  of  the  Black 
Hawk  mine,  at  Randsburg,  Calif.,  I  was  interested  in  a 
type  of  self-dumping  bucket  that  appears  to  embody  all 
the  obviously  satisfactory  features  of  the  original  idea, 
plus  some  structural  and  detailed  modifications  that 
should  commend  it  as  suitable  for  wider  adoption.  The 
general  arrangement  was  originally  used  underground 
in  connection  with  shaft-sinking  operations  on  the  pi-op- 
erty  of  the  Pittsburg  &  Mount  Shasta  Gold  Mining  & 
Milling  Co.  near  Redding,  Shasta  County,  Calif.,  having 
been  developed  by  E.  Jansen,  of  the  staff  of  C.  F.  Wie- 
land,  consulting  engineer,  of  San  Francisco,  and  D.  A. 
McCormick,  superintendent. 

The  drawing  herewith  shows  a  side  and  front  elevation 
of  the  equipment  above  the  collar  of  the  shaft;  it  pic- 
tures an  ordinary  type  of  sinking  bucket,  welded 
throughout,  fitted  with  two  projecting  lugs  near  the 
bottom  and  supported  by  two  chains  from  the  cross- 
head.  The  bucket,  on  being  hoisted,  rides  against  two 
deflecting  rails,  made  of  3-in.  steel  piping.  In  doing 
so,  the  lugs  are  guided  toward  a  hinge,  which  is  lifted, 
thus  permitting  them,  when  the  bucket  is  lowered,  to 
rest  in  a  cradle,  as  shown.  The  ore  is  then  dumped  on 
to  a  fixed  apron,  by  which  there  is  no  possibility  of  dis- 
charging rock  down  the  shaft. 

On  rehoisting  the   bucket,   the   lugs  pass   above  the 


992 


Engineering  and  Mining  Journal-Press 


Vol.  114,  No.  23 


hinge.  When  lowered  again  this  is  turned  down,  so 
that  it  forms  a  guide  over  and  above  the  cradle ;  where- 
upon the  bucket  is  deflected  back  toward  the  pipe  guide 
and  thence  to  its  central  position  between  the  timbers. 
As  previously  mentioned,  there  is  nothing  new  in  the 
idea  of  dumping  such  a  bucket  by  mechanical  means. 
The  feature  of  the  installation  described  is  that  sundrv 


Detail  of  bucket-dumping  arrangement 

well-known  principles  have  been  utilized  and  the  design 
of  the  apparatus  has  been  modified  so  that  a  "fool- 
proof," workable,  and  labor-saving  unit  for  use  in  con- 
nection with  a  vertical  shaft  has  been  evolved.  For 
the  opportunity  of  seeing  this  bucket  in  operation  be- 
fore shaft-sinking  at  the  Black  Hawk  mine  was 
started,  I  am  indebted  to  J.  0.  Greenan,  superintendent, 
and  D.  A.  McCormick,  engineer. 


Analysis  of  Monazite 

The    hitherto  published   methods    for   the    attack   of 

monazite  are  either  tedious  or  else  leave  large  quantities 

of  the  rare  earths  undissolved.     (Ann.  Chim.  Analyt., 

acted  in  Journal  See   Chem.  Ind.)   By  the  following 

method  the  whole  of  the  mineral  can  readily  be  brought 

into  solution:    About  1  g.  of  the  finely  ground  material 

is  heated  for  five  hours  with  5  c.c.   of  sulphuric  acid 

gr.  1.84)  at  230  deg.  C.    The  resulting  pasty  mass 

idually  poured  into  iced  water,  when  all  but  a  small 

residue  passes   into  solution.     This   is  filtered   off  and 

again  heated  with  sulphuric  acid,  a   little  hydrofluoric 

l>eing  added   to  volatilize  the  silica.     The   residue 

ith  six  part  m  carbonate.    On 

leol  with  intalum  passes  into  solution, 

t     eel still   remaining  will  be  zirconia 

and  may  he  brought  into  solution  by  fusion  with  potas- 
sium bisulpl 

In  ent  analysis  the  rare  earths  should  be 

16  deg.  C.  in  a  solution 

conta  I        •  dphuric  acid  and 


with  an  excess  of  3  per  cent  of  oxalic  acid.  At  this 
temperature  precipitation  may  be  considered  quanti- 
tative for  yttrium,  thorium,  cerium,  and  didymium. 
Lanthanum  oxalate,  being  the  most  soluble,  is  not  com- 
pletely precipitated,  and  50  c.c.  of  the  solution  under  the 
above  conditions  would  retain  0.011  g.  in  solution. 


Reversing  Without  Twisting  the  Belt 

By  W.  F.  Schaphorst 

Every  once  in  a  while  I  come  across  belt  drives  simi- 
lar to  that  in  Fig.  1  in  which  pulley  B  is  the  driving 
pulley  and  A  the  driven  pulley.  The  reason  for  this 
unusual  arrangement  is  that  pulley  A  must  rotate  in  a 
direction  opposite  to  B,  which  would  not  be  obtainable, 
of  course,  if  a  regular  open  drive  were  employed. 


Fig. 


1 — Objectionable  arrangement  for  reversed  drive 
ivith  uncrossed  belt 


To  reverse  the  direction  of  one  driven  pulley  the  most 
common  method  is  simply  to  cross  the  belt,  and  it  is  the 
method  to  be  recommended  where  belts  are  narrow  or 
where  there  is  sufficient  distance  between  shaft  centers 
so  that  there  will  not  be  too  much  internal  friction  in 
the  belt  due  to  abrupt  bending  or  too  much  rubbing  of 
the  belt  against  itself  at  the  crossing  point. 

The  arrangement  shown  in  Fig.  1  is  objectionable, 
however,  because  of  the  fact  that  one  of  the  idler  pul- 
leys must  resist  the  pull  of  two  tight  belts  as  indicated. 
Thus  the  upper  idler  pulley  in  Fig.  1  is  subjected  to  a 
greater  bearing  thrust  than  is  the  main  driving  pulley 
B,  the  latter  having  a  tight  belt  approaching  and  a 
slack  belt  leaving,  which  is  as  it  should  be  for  a  driving 
pulley.  Whenever  idler  pulleys  are  employed,  both  ap- 
proaching and  leaving  belts  should  be  slack.  Idlers 
should  be  operated  with  as  little  friction  as  possible. 

Fig.  2  is  an  arrangement  that  should  always  be  pre- 
ferred to  Fig.  1,  for  the  reasons  mentioned.  The  drive 
is  reversed,  the  belt  is  not  crossed,  and  the  idler  pulleys 


Fig.  I    Preferred  arrangement  for  reversed  drive  with 
uncrossed  belt 

are  not  subject  to  great  bearing  thrust,  because  in  both 
instances  the  approaching  and  leaving  belts  are  slack. 

Should  there  be  insufficient  space  for  an  installation 
similar  to  Fig.  2,  it  would  be  better  to  install  a  third 
idler  pulley,  if  necessary,  so  that  the  slack  side  can  hug 
the  driver  all  the  way  around,  rather  than  to  resort  to 
the  tight   idler  method  shown  in  Fig.  1. 
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Oil  in  Arkansas 

Production  Began  in  April,  1920,  Near  Eldorado,  Union  County — 
Four  Counties  Now  Producing — Camden-Smackover  Field  Being 
Opened — New  Well  Brought  In,  Near  Prescott,  in  September 

By  Tom  Shiras 


TT  7ITH  FOUR  COUNTIES  producing  oil,  Arkan- 
m/V'  sas'  importance  as  a  petroleum-producing  state 
»  T  has  been  greatly  increased.  The  most  impor- 
tant development  during  the  last  few  months  has  been 
in  Ouachita  County,  where  an  unusually  productive  field 
is  being  opened.  The  first  well  in  this  field  was  brought 
in  by  the  V.  K.  F.  Drilling  Co.,  in  29-15-15,  on  July  31, 
with  an  initial  flow  estimated  at  500  bbl.  Thirty-seven 
wells  were  completed  between  that  date  and  Nov.  4.  Of 
these  only  four  have  been  dry  or  abandoned  on  account 
of  water.  Five  of  the  remaining  thirty-three  have  been 
gassers  and  twenty-eight  have  been  oil  producers. 
McDonald  No.  1,  the  largest  well  in  the  field,  was 
brought  in  on  Oct.  30,  with  an  initial  flow  estimated  at 
from  15,000  to  20,000  bbl. 

Twenty  new  wells  were  brought  in,  in  the  Eldorado 
Field,  in  Union  County,  during  the  week  ended  Nov.  4. 
This  field  was  the  first  opened  in  the  state.  The  new 
field  in  Ouachita  County  has  been  named  the  South 
Ouachita,  or  Camden-Smackover  field.  Camden  is  the 
county  seat.  Smackover  is  a  typical  oil  town  on  the 
Missouri  Pacific  R.R.,  which  leaped  into  being  almost 
overnight  after  the  discovery  well  was  brought  in.  That 
part  of  Columbia  County  which  lies  in  the  Stephens  dis- 
trict is  making  a  light  production.  Late  in  September, 
a  light  producer  was  also  brought  in,  in  Nevada  County 
near  Prescott. 

The  producing  areas  are  all  situated  in  the  Coastal 
Plain  region,  which  lies  northwest  of  the  meanderings 
of  the  Mississippi  River,  reaching  to  the  foot  of  the 
Ouachita  Mountains  and  the  Ozark  Plateau.  Dr.  N.  F. 
Drake,  geologist  for  the  State  Bureau  of  Mines,  in  dis- 
cussing the  geology  of  this  section  says : 

"The  outcropping  rocks  are  Tertiary  and  Quaternary  in 
age.  The  Quaternary  beds  form  a  thin  covering  of  alluvial 
materials  lying  on  the  Tertiary  beds,  along  the  flood  plains 
of  the  river  bottoms.  The  Tertiary  beds  consist  of  clays 
and  marls  more  or  less  carbonaceous,  sandstone,  and  some 
lignite  beds.  The  strata  dip  gently  toward  the  southeast. 
Going  eastward  over  the  area  one  passes  over  beds  that 
are  higher  and  younger  geologically,  and  the  series  becomes 
thicker,  until  in  the  southeast  part  of  the  state  these  beds 
are  probably  2,000  ft.  or  more  in  thickness.  Under  these 
beds  the  Cretaceous  beds  extend  apparently  without  any 
breaks. 

"During  Tertiary  times  the  Gulf  of  Mexico  extended 
over  this  area  in  an  embayment  that  reached  northward 
to  the  southern  point  of  Illinois,  and  is  extended  to  the  east 
of  the  Mississippi  River  into  Tennessee  and  Mississippi, 
about  as  far  as  it  extends  westward  from  the  Mississippi 
River  into  Arkansas.  The  underlying  and  older  Cretaceous 
embayment  was   somewhat  broader,  but  did  not  extend  so 


far  northward.  The  embayments  gave  good  conditions  for 
the  accumulation  of  organic  matter  of  the  sea  and  neigh- 
boring land  areas.  Over  this  area  also,  with  the  possible 
exception  of  Crowley's  Ridge,  the  rocks  have  not  been 
altered  to  a  degree  that  would  injure  oil  accumulations, 
and  the  conditions  are  favorable  for  oil  and  gas  wherever 
structural  conditions  exist  to  catch  and  hold  it." 

Geologists  who  have  studied  the  south  Arkansas  field 
point  out  two  possible  sources  of  production:  the  Marl- 
brook  marl,  which  underlies  th«  Nacatoch  sand,  from 
which  most  of  the  production  h&s  been  made  to  date,  or 
the  Brownstone  marl,  the  Eagle  Ford  shale,  or  the 
Lower  Cretaceous  beds,  which  lie  deeper.  The  accumu- 
lation of  enough  oil  in  the  Nacatoch  above  the  Marl- 
brook  to  form  a  commercial  field  is  said  to  be  due  prob- 
ably to  an  association  of  a  source  of  oil,  channels 
through  which  it  can  migrate,  and  a  good  reservoir  bed. 
Oil  has  not  formed  everywhere  in  the  Marlbrook,  but  in 
the  most  favored  spots  where  it  was  laid  down  in  shal- 
low water,  and  possibly  raised  above  the  sea  from  time 
to  time,  the  conditions  being  right  for  the  deposition 
and  preservation  of  the  oil-forming  matter.  In  any 
event,  in  some  places  the  Marlbrook  appears  to  have  sup- 
plied large  amounts  of  oil  to  the  overlying  Nacatoch 
sand,  and  in  others,  where  the  structure  is  seemingly 
as  favorable,  it  has  supplied  little  or  none. 

There  is  a  chance,  however,  that  the  oil  is  not  de- 
rived from  the  Marlbrook,  but  may  come  from  a  deeper 
formation.  It  could  have  originated  in  the  Brownstone 
marl,  the  Eagle  Ford  shale,  or  the  Lower  Cretaceous 


Earth  tank  storage.     Richardson  No.  1  well  flowing 
approximately  30,000  bbl.  daily 


994 


Engineering  and  Mining  Journal-Press 


Vol.  114,  No.  23 


beds.  Although  they  are  much  deeper  than  the  Naca- 
toch,  this  would  be  no  obstacle  to  the  migration  of  the 
oil,  for  the  faults  which  cut  the  Marlbrook  would  also 
cut  them,  thus  furnishing  channels  up  to  the  Nacatoch. 
The  latter  theory  has  been  strengthened  recently  by  the 
bringing  in  of  three  producing  wells  at  around  2,900  ft. 
The  Eldorado  field,  near  Eldorado,  in  Union  County, 
was  the  first  oil  field  opened  in  the  state.  The  Con- 
statin  Oil  &  Refining  Co.  was  the  pioneer  company,  and 
brought  in  the  first  well,  which  was  a  big  gasser,  in 
April,  1920.   The  Busey  well,  now  known  as  the  discovery 


,.  .Vd.  ;  discovery  well 

well,  blew  in  on  Jan.  10,  1921,  under  a  heavy  gas  pres- 
sure, with  an  oil  production  estimated  at  anywhere 
from  5,000  to  30,000  bbl.  It  was  never  controlled.  A 
part  of  the  production  was  caught  in  hastily  thrown  up 
earth  reservoirs.  Water  came  in  and  cut  off  the  oil  and 
gas  flow,  and  the  life  of  its  productiveness  was  only 
five  days.  Immediat*  ly  after  the  Busey  Mew  in. 
development  started  and  ha  continued  unabated  ever 
since,  in  1921,  the  tieid  produi  ed  approximately  10,000,- 
000  bbl.  of  oil.  The  production  this  year  to  Oct.  1  lias 
been  approximately  8,648,000  bbl.  The  field  at  tins  time 
has  between  500  and  f.00  producing  wells,  4,000.111111  bbl. 
borage,  three  pipe  lines,  numerous  loading  racks,  and 
twelve  refineries. 

Owing  to  the   loose   nature   ,,<   the   formation,   th( 

•  -        ■•'.      not  feasible,  and  rotary  rigs  have  been 

icception.    The  depth  ot  production 

1  ft.,  and  most  of  the  wells  have 

been  n  thirty  daj       Tl     cost  ol    ome  of  the 

drilled   by  contract    ran   as  high   as  $25,000. 

This  figure,  however,  has  been  greatly  reduced,  a  fair 

bt    n;    ?1 

Late  the  Qeld  amounted 


to  6,825  acres.  About  2,000  acres  of  this  yielded  gas  and 
the  rest  oil.  It  is  hard  to  get  accurate  figures  on  what 
the  increase  has  been  this  year,  but  it  has  been  consid- 
erable— probably  as  much  again.  The  average  spacing 
of  the  wells  has  been  about  fifteen  acres.  The  oil  pro- 
duced in  the  field  averages  35.5  deg.  Be.  gravity,  and 
comes  within  the  range  of  paraffin-base  oils. 

The  South  Ouachita  or  Camden-Smackover  field  was 
approximately  a  half  mile  wide  and  two  miles  long  when 
I  visited  it  in  September,  but  new  production  has  en- 
larged this  considerably  since  that  time.  The  forma- 
tions are  much  the  same  as  those  encountered  in  the 
Eldorado  field.  Rotary  rigs  are  used  exclusively,  and 
the  drilling  costs  are  approximately  the  same.  Smack- 
over  is  in  the  center  of  the  producing  area.  Camden  is 
about  twelve  miles  north.  With  new  wells  being  com- 
pleted every  day,  and  market  facilities  getting  better, 
the  field  will  in  all  probability  have  a  production  of 
100,000  bbl.  a  day  by  Dec.  1. 

The  Simms  Oil  Co.  is  erecting  two  immense  tanks  of 
55,000-bbl.  capacity  on  a  tank-farm  site  at  this  time. 
As  soon  as  production  justifies,  the  company  will  prob- 
ably lay  a  pipe  line  to  Sibley,  La.  The  Standard  Oil 
Co..  the  Gulf,  and  the  Atlantic  Oil  &  Refining  Co.  are 
all  erecting  big  storage  tanks  on  tank-farm  sites.  The 
right  of  way  for  the  12-in.  extension  line  of  the  Stand- 
ard Oil  Co.  of  Louisiana  has  been  cut  from  Eldorado, 
and  the  work  of  laying  the  line  will  be  started  at  once. 
The  Bradstreet  Oil  Co.  is  laying  a  4-in.  line  from  its  well 
to  Smackover  and  is  building  a  loading  rack  at  that 
point.  The  Arkansas  Natural  Gas  Co.  is  also  laying  a 
4-in.  line. 

Among  oil  interests  the  development  of  the  South 
Ouachita  County  field  is  looked  upon  as  one  of  the  most 
important  of  the  year.  Although  the  oil  is  of  low  spe- 
cific gravity,  testing  from  20  to  22  deg.  Be.,  the  large 
initial  production  and  the  way  the  wells  are  holding 
up  make  it  desirable  territory. 

The  Stephens  district  is  near  Stephens,  in  the  south- 
west part  of  Ouachita  County  and  the  northeast  part  of 
Columbia  County.  This  district  first  brought  Arkansas 
into  prominence  as  a  possible  oil-producing  state.  The 
Hunter  well,  which  was  drilled  in  June,  1920,  proved  the 
presence  of  oil,  but  was  never  brought  in  as  a  producer. 
It  is  common  gossip  in  Ouachita  County  that  one  of  the 
large  companies  bought  up  the  field  and  is  letting  it  lie 
for  future  use.  Interest  in  the  field  died  then,  but  was 
revived  last  year,  when  Luke  Watkins  drilled  the  Poverty 
well,  bringing  it  in  as  a  small  producer.  In  September 
this  district  had  six  producers,  all  pumpers,  which  were 
making  approximately  100  bbl.  a  day  each.  The  pro- 
duction covered  an  area  at  that  time  of  approximately 
one-half  mile  wide  and  six  miles  long,  the  oil  testing 
27  deg.  Be.  gravity. 

With  the  exception  of  the  one  well  which  was  brought 
in  in  Xevrda  County,  in  September,  no  more  tests  have 
been  completed,  and  the  field  is  yet  in  a  state  of  pre- 
liminary development 


No  Doubt  as  to  Value  of  Teapot  Dome 

The  bringing  in  of  a  new  oil  well  in  Wyoming  in  the 
heart  of  the  Teapot  Dome  area,  which  proves  the  sec- 
ond Wall  Creek  sand,  is  regarded  by  petroleum  special- 
ists in  Washington  as  setting  at  rest  any  doubt  as 
to  the  value  of  that  reservation.  As  a  result,  the  Sin- 
clair  'til  Co.  will  hurry  its  pipe  line  to  the  earliest 
ble  completion. 
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Californian  Nitrate  Disappointing 

Nitrate     Deposits     in     the     Amargosa 

Region,  Southeastern  California.     By 

L.  F.  Noble,  G.  R.  Mansfield,  and 
others.  Bulletin  724,  U.  S.  Geological 
Survey,  Washington,  D.  C.  Free. 
As  Mr.  Hoyt  S.  Gale  (under  whose 
direction  the  work  was  done)  points 
out  in  the  preface,  the  subject  of  the 
nitrate  supply  in  the  United  States 
was  brought  into  prominence  during 
the  World  War  because  of  the  acute 
realization  of  the  dependence  of  the 
United  States  on  Chilean  nitrates.  On 
this  account,  the  U.  S.  Geological  Sur- 
vey, among  its  other  useful  occupa- 
tions, began  especially  to  investigate 
the  reports  of  nitrate  supplies  in  the 
United  States.  At  that  time  the  most 
favorable  source  of  supply  appeared  to 
be  in  the  deserts  of  California  and 
Nevada,  hence  the  investigations  de- 
scribed in  the  present  bulletin.  In  this 
desert  area,  chief  attention  had  been 
called  by  various  investigators  to  the 
nitrate  deposits  along  the  Amargosa 
River  near  the  boundary  between  Inyo 
and  San  Bernardino  counties,  in  south- 
eastern California,  a  region  lying  just 
south  and  east  of  Death  Valley.  "The 
conclusions  reached  in  this  bulletin  are 
entirely  unfavorable;  they  indicate  that 
the  deposits  are  not  commercially  work- 
able,!' and  the  conclusion  is  extended 
to  "nearly  every  reported  deposit  of 
nitrate  in  southeastern   California." 

The  nitrate  deposits  of  the  Amargosa 
region  are  associated  with  stratified 
lake  beds  and  sub-aerial  deposits  of 
Tertiary  age.  These  beds  have  been 
deformed  by  folding,  faulting,  and 
igneous  intrusion.  Originally  they 
consisted  in  part  of  stratified  volcanic 
ash,  and  were  accumulated  during  a 
period  of  active  Tertiary  volcanism. 
Intercalated  beds  of  rock-salt  and 
gypsum  occur.  These  usually  uptilted 
beds  have  been  eroded  into  bare  gray 
hills.  The  nitrate  deposits  overlie 
these  Tertiary  beds  without  regard  for 
the  stratification  of  the  latter.  They 
occur  in  a  hardened  or  cemented  layer 
of  detritus  (caliche),  which  forms  a 
mantle  or  blanket  following  the  con- 
figuration of  the  surface  and  usually 
less  than  six  inches  thick.  The  most 
common  saline  material  in  the  caliche 
is  ordinary  salt,  or  sodium  chloride;  the 
sodium  nitrate  is  quite  subordinate. 
Over  the  caliche  lies  soft,  porous  soil, 
usually  less  than  one  foot  thick.  The 
bedrock  underlying  the  caliche  gives 
ordinarily  faint  reactions  for  nitrates, 
or  none  at  all;  therefore  the  nitrate 
deposits  are  confined  to  this  caliche 
blanket.  The  report  made  as  a  result 
of  careful  investigation  concludes:  "It 
is  extremely  doubtful  if  the  nitrate 
could  be  extracted  from  even  the  best 
of  these  California  deposits  at  a  cost 
sufficiently  low  to  enable  them  to  be 
worked  at  a  profit  in  competition  with 
nitrate    from    abroad    or    from    other 


sources  that  can  compete  in  the  pres- 
ent markets."  It  is  pointed  out  that 
"the  areas  containing  the  higher-grade 
portions  of  nitrate-bearing  caliche  are 
small,  only  a  few  acres  at  best,  and 
these  portions  of  the  deposit  are  very 
irregular,  pockety,  and  patchy  .  .  . 
The  average  nitrate  value  of  the  best 
material  in  the  richer  areas  is  low,  few 
of  the  carefully  taken  samples  ob- 
tained in  the  present  investigation 
carrying  more  than  5.25  per  cent  of 
sodium  nitrate.  The  total  quantity  of 
nitrate  in  the  best  of  the  areas  studied 
is  too  small  to  justify  the  outlay  of 
capital  necessary  for  its  commercial 
recovery."  The  average  sodium  nitrate 
content  of  the  caliche  is  less  than  2.57 
per  cent  (p.  92).  It  is  estimated  that 
the  most  promising  fields  contain  only 
1,980  short  tons  of  refined  nitrate. 

This  bulletin  is  an  excellent  example 
of  an  accurate,  scientific,  and  highly 
commercially  valuable  piece  of  work  in 
applied  geology.  Not  only  miners  but 
students  of  political  and  commercial 
geology,  statesmen,  Congressmen,  min- 
ing congresses,  War  Department  and 
mining  society  committees,  and  others, 
may  safely  exclude  the  southeastern 
Californian  nitrates  from  serious  con- 
sideration. Further  prospecting  is  not 
discouraged,  but  the  known  fields  and 
the  known  probabilities  are  clearly  dis- 
posed of.  It  is  a  piece  of  commercial 
and  national  service  which  only  the 
U.  S.  Geological  Survey  could  have 
done,  and  the  type  of  work  which  makes 
this  organization  invaluable  in  its 
capacity  for  weighing  and  dispassion- 
ately pointing  out  facts.     J.  E.  Spurr. 


Manganese  of  Western  Virginia 
Manganese  Deposits  of  Western  Vir- 
ginia. Bulletin  No.  XXII,  Virginia 
Geological  Survey,  by  G.  W.  Stose 
and  H.  D.  Miser;  University  of  Vir- 
ginia, Charlottesville,  Va.  Obtain- 
able on  request. 
The  manganese  ore  deposits  in  western 
Virginia  are  widely  distributed,  occur- 
ring in  many  counties;  they  have  been 
worked  at  times  since  1834,  yielding 
both  manganese  and  manganiferous 
iron  ores.  The  only  notable  production 
was  during  the  Great  War;  in  1917  and 
1918  each,  about  5,000  tons  of  man- 
ganese ore  running  35  per  cent  or  bet- 
ter was  mined.  The  manganese  min- 
erals are  all  oxides.  The  deposits  occur 
in  sandstone  and  chert,  and  in  clays. 
Those  in  sandstone  and  chert  fill 
crevices  in  the  rocks  and  also  chemi- 
cally replace  them;  those  in  clays  are 
nodular  in  form,  originally  replace- 
ments of  shale  or  argillaceous  sand- 
stone. The  deposits  are  associated  with 
certain  beds  of  rock,  at  various  hori- 
zons. This  is  held  to  indicate  that  at 
these  horizons  manganese  was  origi- 
nally deposited  more  abundantly  than 
at  other  stages.  From  this  original 
condition  it  has  been  dissolved  by  cir- 
culating ground  waters  and  concen- 
trated in  its  present  form.  The  total 
reserves  of  manganese  ore,  containing 
over  35  per  cent,  are  estimated  at 
92,000  tons.  J.  E.  Spurr. 


Tin  and  Tungsten — "The  Report  of 
the  Tin  and  Tungsten  Research  Board." 
100  pages,  is  now  available  from  H. 
M.  Stationery  Office,  Imperial  House, 
Kingsway,  London,  W.  C.  2,  price  3s, 
Shd.  This  board  was  instituted  to  im- 
prove the  methods  of  treating  tin  and 
tungsten  ores  in  Cornwall.  The  book 
covers  the  present  practice  of  dressing 
tin  ores  in  Cornwall,  a  report  on  the 
microscopic  examination  of  veinstones, 
and  reports  of  various  experimental  in- 
vestigations of  proposed  methods.  Vol- 
atilization is  discussed  at  some  length. 

Smelting  Zinc  Concentrates — In  the 
October  number  of  Zinc  (obtainable 
free  of  charge  from  the  American  Zinc 
Institute,  27  Cedar  St.,  New  York  City) , 
O.  C.  Ralston  discusses  briefly  the  ex- 
cess cost  of  smelting  zinc  flotation  con- 
centrate. The  material  is  troublesome 
to  handle,  and  the  roasting  and  smelt- 
ing furnaces  in  use  are  not  adapted  to 
treating  such  fine  material  without  ex- 
cessive dust  losses.  Mr.  Ralston  be- 
lieves, however,  that  the  construction 
of  special  equipment  to  handle  this  ma- 
terial economically  may  not  be  advis- 
able, with  the  ample  smelting  capacity 
already  available  and  the  possible  in- 
roads of  electrolytic  and  electrothermic 
methods. 

Rhodesian  Mining — The  annual  re- 
port of  the  Rhodesia  Chamber  of  Mines 
for  1921,  a  cloth-bound  book  of  62 
pages,  is  now  available  from  the  Cham- 
ber at  Bulawayo,  Rhodesia. 

South  African  Geology — The  Depart- 
ment of  Mines  and  Industries  of  South 
Africa  has  published  Geological  Survey 
Memoir  No.  18  "A  Bibliography  of 
South  African  Geology  to  the  End  of 
1920."  The  publication  contains  prac- 
tically a  complete  list  of  all  articles 
pertaining  to  the  geology  of  the  Union, 
Rhodesia,  Southwest  Africa,  Angola, 
the  Belgian  Congo,  ex-German  East 
Africa,  Madagascar,  and  Portuguese 
East  Africa,  arranged  alphabetically  by 
authors.  It  contains  376  pages  and 
may  be  obtained  from  the  Geological 
Survey,  Pretoria,  for   10s.   6d. 

Oil  Burning — "Modern  Oil  Burning" 
is  the  title  of  a  twelve-page  article  in 
the  July  issue  of  Lubrication  (17  Bat- 
tery Place,  New  York  City;  free).  The 
article  gives  a  good  summary  of  modern 
ideas  as  to  character  of  fuel  and  types 
of  burners  for  both  house-heating  and 
industrial  furnaces. 

Arizona  Guidebook  —  Water-Supply 
Paper  490-C,  published  by  the  U.  S. 
Geological  Survey,  Washington,  D.  C, 
and  obtainable  on  request,  is  the  latest 
of  the  series  of  desert  guidebooks  being 
published  by  the  Survey.  The  area 
covered  in  this  issue  lies  in  central 
Yuma  and  western  Maricopa  counties, 
Ariz.  The  guide  is  published  in  the 
manner  made  familiar  by  use  in  auto- 
mobile blue-books,  and  excellent  topo- 
graphic maps  are  included. 
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Safety  Council  Section  Meets 

in  Butte 

Need  for  More  Safety  Work  by  Small 

Operator  Pointed  Out — Underground 

Refuge   Chambers   Recommended 

More  than  100  delegates  were  present 
at  the  first  annual  conference  of  the 
Northwest  Mining  Section  of  the  Na- 
tional Safety  Council,  which  met  in 
Butte,  Mont.,  on  Nov.  20.  The  confer- 
ence lasted  three  days.  Delegates  were 
present  from  mines  in  Idaho,  Montana, 
South  Dakota  and  Utah. 

W.  B.  Daly,  assistant  general  man- 
ager of  the  Anaconda  Copper  Mining 
Co.,  welcomed  the  delegates  in  the  name 
of  the  Butte  operators.  He  pledged 
the  latter  to  the  safety  movement  and 
promised  their  support  to  any  program 
that  would  eliminate  accidents.  C.  L. 
Colburn  responded  on  behalf  of  the 
delegates. 

The  first  session  was  given  over  to 
the  consideration  of  a  paper  entitled 
"Putting  Safety  Over  at  a  Small  Mine," 
by  Dr.  Arthur  L.  Murray,  who  charged 
the  small  operator  to  pay  more  atten- 
tion to  safety  and  outlined  a  complete 
safety  organization  for  a  small  mine. 
It  was  pointed  out  in  the  discussion 
that  followed  that  little  safety  work 
was  being  done  by  the  small  operator. 

The  second  and  third  sessions  were 
taken  up  with  the  subjects  of  ventila- 
tion and  fire  prevention.  "Maintaining 
Safety  Interest  in  Mines"  was  the  topic 
of  E.  J.  Rennouard,  Jr.,  safety  inspector 
of  the  Anaconda  company,  who  spoke 
at  the  fourth  session.  K.  T.  Sparks, 
of  the  Bureau  of  Mines,  presented  a 
paper  entitled  "First  Aid  as  a  Help 
to  Safety." 

The  fifth  and  last  session  was  taken 
up  with  a  description  of  the  safety 
methods  in  use  at  the  Bunker  Hill  & 
Sullivan,  the  Hecla.  and  the  Homestake 
mines,  and  with  talks  from  the  prom- 
inent officials  who  attended  the  con- 
ference. 

The   following  six   paper?   v 
sented   on   ventilation   and   fire   preven- 
tion: 

"Ventilation     and     Its     Relation     to 
."  by  A.   S.   Richardson,  ventila- 
tion  engineer,   Anaconda    Copper    Min- 

"Refuge    Stations    and   Warnings    in 
Min«s"  fo  ■'•    I-    Bruce,  general   man- 
l>aly   Minm, 
.■ction  as   an    Aid   to    Fire  Pre- 
.■•   by    Fred    P    Gaethke,   safety 
la  i  ompany. 
m    ti      ■    ai  Nozzles  in 
| 

ning  Co. 
Vbo  it 

.    assistant 

i  company. 


"What  Should  Be  Done  in  Case  of  a 
Mine  Fire,"  by  D.  Harrington,  super- 
vising mining  engineer,  U.  S.  Bureau 
of  Mines. 

Mr.  Bruce  recommended  that  refuge 
chambers  be  constructed  underground 
at  places  conveniently  close  to  the  work- 
ing places,  these  chambers  to  be  piped 
for  air  and  water.  In  the  discussion 
that  followed  it  was  claimed  that  if 
the  shaft  were  fireproofed  there  would 
be  no  need  of  the  refuge  stations,  but 
Mr.  Bruce  stated  that  the  fireproofing 
of  the  shaft  did  not  entirely  remove  the 
hazard;  that  these  refuge  stations  were 
inexpensive  and  would  protect  the  man 
from  noxious  gases. 

Colorado  Mining  Men  Plan  to  Meet 

The  tenth  annual  meeting  of  the 
Colorado  Metal  Mining  Association  and 
the  fifth  annual  meeting  of  the  Colo- 
rado Chapter  of  the  American  Mining 
Congress  has  been  called  to  convene  in 
joint  session  at  the  Albany  Hotel,  in 
Denver,  Jan.  16  and  17,  1923.  The  an- 
nouncement says: 

"The  last  year  has  shown  a  very 
decided  improvement  in  conditions 
affecting  the  metal  -  mine  operator. 
Higher  prices  for  the  base  metals, 
lower  cost  for  equipment  and  supplies, 
more  favorable  smelting  schedules,  and 
decreased  freight  rates  are  the  prin- 
cipal factors  which  have  led  to  in- 
creased activity  in  practically  all  of 
the  leading  metal-mining  camps  of  the 
state.  One  by  one,  the  distressing  prob- 
lems arising  from  war  conditions  are 
being  solved  and  the  industry  is  rap- 
idly approaching  pre-war  activity. 

"There  are  yet  problems  to  be  solved 
which  can  be  met  only  by  united  action 
on  the  part  of  the  mining  men  of  the 
state.  To  consider  problems  confront- 
ing the  various  mining  districts;  to 
unite  on  measures  of  relief,  and  to  take 
such  other  action  as  may  seem  expedient 
or  desirable,  it  is  urged  that  every 
mining  county  in  the  state  send  a 
Btrong  delegation  to  participate  in  the 
deliberations  and  help  formulate  and 
adopt  concrete  plans  for  co-operative 
effort  during  the  coming  year." 

Conference  on  Numbering  of  Steel 
Called  by  A.E.S.C. 
A   conference    to   consider  the   desir- 
ability of  providing  a  system  of  desig- 
nating  qualities   or   kinds   of  iteell    DJ 
code    numbers   has  been   called    by   Un- 
American  Engineering  Standards.  Com- 
mittee   at     the     request     of    tin-     U,     S. 
Bureau   of  Standards.     The  conference 
nrOl  b<-  held  in  the  Department  of  Com- 
P.uilding,    Washington.     Dec.    8, 
diject  is  of  importance  to  manu- 
■I    users    of   steel    in    large 
quantity.     The  conference  will  attempt 
miine  the  desirability   < ••' 
uniform  numbering  system. 


Columbia  Section  of  A.I.M.E. 

Meeting  With  Mining 

Students 

Members  of  the  Columbia  Section  of 
the  American  Institute  of  Mining  and 
Metallurgical  Engineers  have  ar- 
ranged a  series  of  meetings  with  the 
students  of  the  Idaho  School  of  Mines, 
University  of  Idaho,  at  Moscow,  Idaho, 
and  those  of  the  mining  department  of 
the  Washington  State  College  at  Pull- 
man, Wash.  As  indicated  by  L.  K. 
Armstrong,  of  Spokane,  secretary  of 
the  Columbia  Section,  the  purpose  of 
these  meetings  is  to  get  in  close  touch 
with  the  undergraduates,  in  order  to 
inspire  in  them  a  deeper  interest  in 
their  work  and  impress  upon  them  the 
best  traditions  and  ideals  of  the  min- 
ing professions.  The  first  of  thesj 
meetings  was  held  at  Moscow  on  Nov. 
4,  when  the  students  were  addressed 
by  the  following  engineers:  Rush  J. 
White,  of  Wallace,  chairman  of 
Columbia  Section,  who  spoke  on  "Min- 
ing Law  and  Geology";  Fred  W.  Callo- 
way, of  Kellogg,  who  discussed  "Con- 
struction of  Mine  Models";  and  E.  N. 
Patty,  of  Spokane,  whose  address,  was 
on  "Magnesite  in  Washington." 


Society  meetings 
Announced 


The  annual  meeting  of  the  American 
Engineering  Council  will  be  held  on 
Jan.  11-12  at  the  new  headquarters  of 
the  F.A.E.S.,  26  Jackson  Place,  Wash- 
ington, D.  C. 

The  Boston  Section  of  the  American 
Institute  of  Mining  and  Metallurgical 
Engineers  will  hold  a  meeting  following 
a  dinner  at  the  Engineers'  Club  on 
Dec.  4.  Dr.  Charles  Palache  will  ad- 
dress the  members  upon  the  subject, 
"South  African  Diamond   Mining." 

The  National  Exposition  of  Power 
and  Mechanical  Engineering  will  open 
on  Dee.  T,  at  the  Grand  Central  Palace. 
It  will  immediately  follow  the  annual 
meetings  of  the  American  Society  of 
ca]  Engineers  and  the  Anieri- 
ty  of  Refrigerating  Engineers 
and  will  remain  open  until  Dec.  13. 

Further  to  enhance  the  educational 
and  informative  value  of  the  exposition 
the  various  exhibitors  will  demonstrate 
the  fundamentals  underlying  tl- 
ation  of  their  apparatus  by  simulating 
actual  operating  conditions  as  nearly 
'e.  If  practical,  apparatus  will 
be  shown  in  motion;  otherwise  com- 
plete diagrams  will  be  displayed. 
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MEN  YOU  SHOULD 
KNOW  ABOUT 


Frank  Nelson,  Jr.,  has  been  elected 
president  of  the  Alabama  Mining  Insti- 
tute for  the  coming  year. 

Richard  A.  Parker  has  returned  to 
Denver  to  resume  practice  after  an 
absence  of  nine  months  in  Europe. 

R.  M.  Atwater,  Jr.,  mining  engineer, 
and  Felix  Vogel,  geologist,  of  New 
York,  are  visiting  various  mining  dis- 
tricts in  Nevada. 

D.  W.  Butner,  who  has  been  in  Ka- 
tanga, Belgian  Congo,  for  the  last  three 
years,  is  in  New  York,  on  his  way  to 
Colorado. 

T.  S.  Woods,  of  Boston,  is  in  the 
Michigan  copper  district  visiting  the 
properties  of  the  Franklin  and  Winona- 
companies. 

Louis  Levensaler,  mining  engineer,  of 
Seattle,  has  recently  made  an  examina- 
tion of  a  number  of  properties  adjacent 
to  Valdez,  Alaska. 

C.  T.  Brown,  manager  of  the  Empire 
Zinc  Co.  at  Magdalena,  N.  M.,  and 
Hanover,  N.  M.,  has  been  elected  state 
senator  from  Socorro  County. 

Robert  K.  Painter  has  recently  re- 
turned to  Auburn,  Calif.,  from  Texas, 
where  he  has  been  making  an  investiga- 
tion of  the  oil  fields  in  the  neighborhood 
of    Laredo. 

N.  L.  Wimnler,  of  the  U.  S.  Bureau 
of  Mines,  who  has  spent  the  season 
investigating  placer  mining  conditions 
in  Alaska,  left  Fairbanks  recently  for 
Berkeley,  Calif. 

Albert  Silver,  superintendent  of  mill- 
ing for  the  Tonopah  Belmont  Develop- 
ment Co.,  has  returned  to  Tonopah 
from  a  six  weeks'  trip  to  the  company's 
Surf  Inlet  property  in  British  Columbia. 
Howard  Poillion  has  resigned  as  a 
director  of  the  Dome  Mines,  Ltd.,  at 
Porcupine,  Ontario.  His  place  on  the 
board  has  been  taken  by  D.  B.  Lee, 
president  of  the  Motors  Product  Co., 
of  Detroit. 

Guy  H.  Moore,  former  chief  clerk  at 
the  Zenith  mine,  at  Ely,  Minn.,  has 
been  appointed  superintendent  of  the 
North  Chandler  mine,  at  Ely,  to  fill 
the  vacancy  created  by  the  death  of 
Herbert  King. 

Alford  Roos  has  gone  to  Taos 
County,  N.  M.,  to  finish  his  geological 
work  there.  He  is  working  out  from 
Dixon  on  the  Embudo  River  and  will 
return  to  his  home  at  Bayard,  N.  M., 
early  in  December. 

Charles  Camsell,  Deputy  Minister  of 
Mines  for  Canada,  is  making  a  tour 
of  western  Canada  to  study  the  fuel 
situation  in  the  Dominion,  more  partic- 
ularly with  a  view  of  providing 
Ontario  with  Canadian  fuel. 

J.  D.  Northrop  has  been  authorized  to 
act  in  charge  of  the  land  classification 
branch  of  the  U.  S.  Geological  Survey 
in  the  absence  of  Herman  Stabler.  Mr. 
Northrop  will  retain  his  duties  as  chief 
of  the  division  of  mineral  classification. 


With  the  idea  of  gathering  informa- 
tion to  assist  in  applying  to  the  best 
advantage  the  income  from  the  Belgian 
relief  fund,  Millard  K.  Shaler,  the 
American  mining  engineer  who  has 
taken  such  an  important  part  in  the 
entire  movement  for  Belgian  relief,  is 
visiting  the  principal  educational  cen- 
ters in  this  country.  When  the  war 
work  of  the  Commission  for  Relief  in 
Belgium  was  completed,  it  was  found 
that  a  considerable  sum  of  money  re- 
mained unexpended.  This,  together 
with  donations  received  for  the  purpose, 
has  been  invested  as  an  educational 
foundation.  With  the  income  from  this 
investment,  thirty-six  Belgian  graduate 
students  now  are  being  supported  in 
American  universities.    In  addition,  im- 


Arthur  C.  James,  vice-president,  and 
William  Church  Osborn,  general  coun- 
sel of  the  Phelps  Dodge  Corporation, 
and  T.  M.  Schumacher,  president  of 
the  E.  P.  &  S.  W.  R.R.,  were  in  Dawson, 
N.  M.,  inspecting  company  properties, 
on  Nov.  18,  and  have  returned  to  New 
York. 

F.  F.  Mcintosh,  associate  professor 
in  metallurgy  at  Carnegie  Tech.,  has 
been  invited  to  speak  on  Dec.  7  before 
the  annual  meeting  of  the  American 
Petroleum  Institute  at  St.  Louis.  The 
subject  of  his  address  will  be  "Applica- 
tion of  Metallurgical  Research  to  the 
Petroleum   Industry." 

E.  H.  Buckner,  of  Houston,  Tex.,  vice- 
president  of  the  Houston  Oil  Co.,  was 


portant  help  is  being  given  to  the  Uni-     elected   president   of   that   company   at 


versity  of  Brussels   and   other  schools 


Millard  K.  Shaler 

for  higher  education  in  Belgium.  That 
this  money  may  be  used  in  the  most 
intelligent  manner  possible,  Mr.  Shaler 
is  conferring  with  educational  authori- 
ties here.  Mr.  Shaler  began  his  profes- 
sional work  as  a  mining  engineer  with 
the  land  classification  board  of  the 
U.  S.  Geological  Survey.  He  went  to 
Africa  in  1906  with  Sydney  H.  Ball  for 
the  Forminiere  Co.  Mr.  Shaler  took  an 
important  part  in  directing  the  explora- 
tory activities  of  this  company,  which 
resulted  in  the  discovery  and  develop- 
ment of  the  Kasai  diamond  fields  and 
the  operation  of  other  profitable  enter- 
prises. Mr.  Shaler  was  later  sent  to 
Brussels  to  serve  as  the  director  of  the 
company's  technical  operations.  He 
has  continued  in  that  capacity  ever 
since.  Among  other  things,  he  directed 
the  work  that  resulted  in  the  discovery 
and  development  of  the  Angola  oil 
fields  in  West  Africa. 

When  the  Germans  invaded  Belgium, 
Mr.  Shaler  was  in  Brussels.  A  fund  of 
$100,000  was  hastily  raised  and  placed 
in  Mr.  Shaler's  hands  for  the  purchase 
of  food. 

Throughout  the  war,  Mr.  Shaler 
served  as  secretary  of  the  Commission 
for  Relief  in  Belgium.  At  the  same 
time,  he  carried  on  the  complicated 
managerial  affairs  of  his  company.  For 
his  war  service,  he  was  decorated  by 
the  king  and  has  become  an  important 
factor  in  Belgian  affairs. 


a  meeting  of  the  board  of  directors  at 
St.  Louis,  on  Nov.  17.  He  succeeds 
Henry  J.  Bowdoin,  of  Baltimore.  Mr. 
Buckner  has  been  engaged  in  the  coastal 
oil  business  since  1902. 

Daniel  C.  Jackling  left  Santa  Rita, 
N.  M.,  on  Nov.  18,  on  his  annual  hunt 
in  the  Black  Range.  He  is  accompa- 
nied by  John  M.  Sully,  general  manager, 
and  Dr.  F.  N.  Carrier,  chief  surgeon,  of 
the  Chino  Copper  Co.,  and  a  party  of 
friends.  Forty  miles  a  day  for  ten 
days  is  the  schedule  set. 

The  seniors  in  mining  engineering  of 
the  University  of  Illinois,  under  the  di- 
rection of  Professors  H.  H.  Stoek  and 
A.  E.  Drucker,  recently  returned  from 
their  annual  inspection  trip  to  the  lead 
smelters  and  byproduct  coke  plants  near 
St.  Louis,  the  lead  mines  and  mills  of 
southeast  Missouri,  and  the  coal  mines 
and  coal-washing  plants  of  southern 
Illinois. 

Walter  D.  Abel,  former  assistant  en- 
gineer of  the  California  State  Corpora- 
tion Department,  attached  to  the  San 
Francisco  office,  has  assumed  charge  of 
the  Los  Angeles  engineering  branch, 
succeeding  D.  W.  Minier,  who  resigned. 
L.  C.  Wyman,  a  mining  engineer  of 
Los  Angeles,  has  also  been  assigned  to 
the  staff  of  the  Corporation  Depart- 
ment. Mr.  Abel  was  graduated  from 
the  Colorado  State  School  of  Mines  in 
1906,  and  mined  throughout  the  west- 
ern states  and  Mexico,  where  for  seven 
years  he  was  mining  superintendent  for 
the  American  Metal  Co.  He  also  spent 
considerable  time  in  Arizona  and  Idaho. 
Just  prior  to  joining  the  staff  of  the 
State  Corporation  Department,  he  was 
attached  to  the  State  Highway  Commis- 
sion engineering  staff. 

Mr.  Wyman  is  a  graduate  of  the  Case 
School  of  Applied  Science,  with  the 
degree  of  mining  engineer.  He  has  been 
superintendent  in  mines  through  the 
western  and  southwestern  section  of 
the  United  States,  and  also  has  spent 
several  months  in  the  oil  fields  in  and 
about  the  Ventura  district  of  California. 

Mining    and    metallurgical   engineers 

visiting  New  York  City  last  week  in- 
cluded C.  H.  Suehiro,  of  Fukuoka, 
Japan;  Clifton  M.  Keeler,  of  Washing- 
ton, D.  C;  Francis  C.  Frary,  of  New 
Kensington,  Pa.;  and  L.  Wheeler,  of 
Tampico,  Mexico. 


998 


Engineering  and  Mining  Journal-Press 


Vol.  114.  Xo.  23 


The  Mining  News  of  ENGINEERING  AND  MINING  JOURNAL-PRESS  is 
obtained  exclusively  from  its  own  staff  and  correspondents,  both  in  the  United 
States  and  in  foreign  fields.  If,  under  exceptional  conditions,  material  emanating 
from  other  sources  is  published,  due  acknowledgment  and  credit  will  be  accorded. 


Leading  Events 


SHUTTING  down  of  properties  in  outlying  districts 
has  helped  the  labor  situation  in  Butte,  though  the 
shortage  continues. 

The  Chile  Copper  Co.  looks  for  20.000,000  lb.  monthly 
production  some  time  in  1923. 

The  Consolidated  Mining  &  Smelting  Co.  of  Canada 
will   resume  payment  of  dividends. 

Calumet  &  Hecla  has  moved  its  dredge  on  Torch  Lake 
to  reclaim  richer  sands  during  the  winter. 

The  surplus  copper  in  the  Lake  country  has  disap- 
peared. 

Magnesite  mining  in  Washington  is  being  resumed 
gradually. 


Mining  in  New  Mexico  is  active,  with  new  operations 
being  started  and  only  one  big  enterprise — the  Burro 
Mountain  property  of  the  Phelps  Dodge  Corporation 
— remaining  idle. 

Japanese  copper  production  is  at  the  rate  of  9.000- 
000  lb.  per  month;  imports  are  about  4,000.000  lb. 

The  provincial  government  of  Ontario,  Canada,  has 
decided  to  enforce  anti-wildcat  laws. 

New  developments  indicate  ore  in  hitherto  unproduc- 
tive eastern  part  of  Tonopah  district. 

Senator  Oddie  presents  i.rguments  in  favor  of  his 
gold-bounty  bill,  which  proposes  a  bonus  of  $5  per 
ounce  on  new  domestic  metal. 


New  Developments  Make  East 

Section  of  Tonopah  Look 

Promising 

Work    in    Halifax    and    Buckeye    Mines 

Indicates    Extension    of    Productive 

Area  in  Nevada  Silver  District 

Conditions  in  Tonopah,  the  most  im- 
portant mining  district  in  Nevada,  are 
excellent.  The  productive  area  of  the 
district  has  been  extended  to  the  east 
by  recent  important  developments  in 
the  Halifax  and  Buckeye  mines.  Little 
work  has  been  done  on  the  new  vein 
discovered  on  the  800  level  of  the  Hali- 
fax, being  worked  by  the  West  End 
Consolidated  company,  which  recently 
acquired  nearly  all  the  stock,  on  ac- 
count of  the  necessity  for  doing  con- 
siderable dead  work  to  facilitate  oper- 
ations. The  crosscut  which  cut  the 
orebody  on  the  800  level  was  driven 
from  a  raise,  and  about  500  ft.  of  cross- 
cutting  was  necessary  to  conned  to  the 
800  station  at  the  shaft  Tin-  work  is 
being  pushed  as  rapidly  as 
from  two  faces.  The  vein  has  been 
followed  on  the  800  level  for  a  distance 
"f  1".  ft.,  all  in  ore  of  good  grade,  and 
work  i  drift. 

The  Belmont  Development  company, 
operating  the  Buckeye  mine,  which  ad- 
joins the  Halifax  on  the  south,  is  drift- 
ing on  the  1,400  level,  following  the 
vein  recently  in  sinking  the 

Buckeye  shaft,  and   reports   the  vein   to 
show  goo<l   v;i'  I  likely  'hat   the 

shaft   will   be   sunk   another   lift       It    is 
reporff  ■<' 

rly  por- 
I 
'iminr     Co.,    which    adjoins     the 
Buckeye  ground  to  the  south 


New  Guinea  Copper  Mines,  Ltd., 
Is  Spending  Money  Rapidly 

The  latest  report  of  the  New  Guinea 
Copper  Mines,  Ltd.,  states  that  develop- 
ment of  both  the  Dubuna  and  Laloki 
mines  is  proceeding  and  that  some  ore 
is  blocked  out.  Excavations  for  the 
new  smelting,  converting,  and  power 
plants,  grading  for  the  smelter  railway 
and  preliminary  work  on  ropeway  to 
connect  Laloki  with  the  railway,  and 
other  expensive  preparatory  work  inci- 
dental to  completion  of  the  program,  is 
in  steady  progress.  The  supply  of 
native   labor   is   satisfactory. 


Moffat  Tunnel  Act  Is  Constitu- 
tional; Construction  to 
Start  Soon 

The  Moffat  Tunnel  Act  was  held  con- 
stitutional by  the  Supreme  Court  of 
Colorado  in  a  unanimous  decision  an- 
nounced on  Nov.  22.  The  bill  provide. I 
for  the  construction  of  a  tunnel  through 
it  mental  Divide,  approximately 
seven  miles  in  length,  at  an  estimated 
>08l  of  16,700,000  and  authorizes  the 
if  bonds  by  a  constituted  in 
provemi  .    including    the   city 

of  Denver  and  a  strip  of  territory 
tributary  to  the  Moffat  railroad.  The 
road  will  open  a  large  mineral  terri- 
tory that  has  hitherto  been  handicapped 
by    lack    of    economical    transportation. 

The    loll    created    the    Moffat    Tunnel 

construct  the 
bore.  W.  P.  Robinson,  president  of  the 
Board  of  the  Commission,  announced 
that  actual  construction  would  begin 
In'  bonds  were  sold,  and 
believed  work  would  start  early 
in   January. 


Japanese  Copper  Imports  4.000.- 

000  Lb.;  Production  9,000.000 

Lb.  Monthly 

Tariff    Equal    to    3.37c.    per    Lb.    Hold- 
Price  at   16c. — Domestic  Industry 
Fairly  Active 

Japan's  purchases  of  copper  from  the 
United  States  for  the  twelve  months 
ending  June  1922  amounted  to  44.350 
tons.  This  is  more  than  ten  times 
the  amount  bought  during  the  preced- 
ing  twelve   months. 

Such  a  sudden  increase  may  be  re- 
garded as  remarkable  in  view  of  the 
fact  that  the  Japanese  copper  business 
in  1921  to  1922  was  in  serious  financial 
difficulty  owing  to  the  general  slump, 
according  to  a  dispatch  from    Reuters. 

The  increase,  however,  is  partly  ac- 
counted for  by  the  heavy  imports  made 
in  March,  1922,  just  before  the  new 
import  duty  came  into  effect,  raising 
the  copper  tariff  from  1.2  to  7  yen 
1  kin,  or  from  0.4.">  to  8.87c.  pej 
pound  in  American  money. 

The  Japanese  copper  industry  is 
largely  in  tin-  hands  of  four  Barons: 
twasaki,  Furukawa,  Sumitomo,  and  Ku- 
jita.  Each  has  his  own  mines  in  the 
southwestern  parts  of  Japan,  ami  the 
smelting  plant-  are  situated  in  the 
neighborhood  of  Osaka. 

The     current      rate     of     production     is 

approximately   9,000,000  lb.   per  month, 

and  the  recent  monthly  rate  of  imports 

1,000,000    lb.   and    ex- 

tboul    100,000  lb. 

Trading  in  copper   i-   largely 
on     in    Osaka,    and     prices     are     quoted 
p.r     100     km.     or     about      133     lb.       The 
current    price    is   about    43    yen    per    L00 
kin.   or   about    Hie.   per   lb.    in    A'- 

money. 
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Calumet  &  Hecla  Will  Reclaim 
Copper  from  Richer  Sands 

Dredge  on  Torch  Lake  Is  Moved  Shore- 
ward— Steel  Work  on  Tamarack 
Plant   Is  Almost   Finished 

The  dredge  at  the  Calumet  &  Hecla 
reclamation  plant  on  Torch  Lake,  in 
the  Michigan  copper  counties,  has  been 
moved  closer  to  shore,  in  preparation 
for  the  winter's  operations.  The 
coarser  and  richer  sands  lie  inshore. 
The  leaching  plant,  which  treats  the 
fine  sands,  carries  a  heavier  load  in 
summer  than  in  winter,  the  regrinding 
plant  taking  up  the  greater  part  of 
the  burden  in  the  cold  months.  The 
finer  sands  in  summer  yield  only  8  or  J 
lb.  of  copper  to  the  ton,  but  the  coarser 
sands  will  run  16  to  18  lb.,  the  aver- 
age for  the  year's  operations  being  ap- 
proximately 13  lb.,  which  is  recovered 
at  a  cost  of  4J  to  5c.  per  lb.  Total 
average  recovery  now  is  1,750,000  lb. 
of  refined  copper  per  month.  Although 
the  tailings  from  the  Calumet  mill  are 
reground  and  treated  in  the  reclama- 
tion plant,  the  greater  amount  of  the 
sand  handled  comes  from  the  lake.  All 
of  the  copper  oxide  now  recovered  as 
the  result  of  leaching  and  distillation 
is  sent  direct  to  the  smelter.  There  io 
little  demand  for  the  oxide  in  its  dry 
form,  although  the  demand  during  the 
war  was  quite  heavy. 

Steel  work  on  the  new  reclamation 
plant  being  erected  by  Calumet  & 
Hecla  for  the  Tamarack  conglomerate 
sands  is  nearing  completion.  The 
plant  will  be  more  centralized  than  that 
of  the  Calumet  &  Hecla  proper,  in  that 
the  leaching,  distilling,  and  flotation 
units  will  be  under  one  roof.  The  re- 
grinding  mill  is  completed,  the  classify- 
ing plant  is  under  construction,  and  ex- 
cavating is  in  progress  for  the  shore 
plant.  The  average  capacity  of  the 
Calumet  &  Hecla  leaching  plant  is 
5,000  tons  of  sand  per  day,  although  it 
has  handled  as  high  as  7,500.  The 
normal  capacity  of  the  Tamarack  leach- 
ing tanks  will  be  under  2,000. 


Rich  Silver-Lead  Vein  Opened 
in  American  Boy  Mine 

The  American  Boy  Mining  Co.,  which 
recently  took  over  the  American  Boy 
mine,  at  Sandon,  B.  C,  has  struck  a 
shoot  of  high-grade  silver-lead  ore  in 
a  winze  that  is  being  sunk  from  the 
No.  7  level.  The  winze  was  started  on 
a  stringer,  and  in  20  ft.  it  has  widened 
out  to  3  ft.  A  sample  taken  across 
the  vein  gave  an  assay  of  115  oz.  of 
silver  per  ton  and  54  per  cent  of  lead. 
Exploration  work  is  being  done,  too, 
on  a  stringer  found  in  a  crosscut  30 
ft.  from  the  main  vein.  A  drift  has 
been  run  for  20  ft.,  showing  an  average 
of  6  in.  of  clean  galena.  If  develop- 
ment continues  to  be  satisfactory  dur- 
ing the  winter,  the  company  proposes 
to  erect  a  rope  tramway  to  connect  with 
the  Sovereign  mine  tramway  in  the 
spring.  This  will  enable  the  company 
to  ship  its  low-grade  ore  to  the  Alamo 
concentrator  and  its  high-grade  directly 
to  the  railway,  and  thence  to  Trail. 


Clemenceau  Invites  Clemenceau 

The  townspeople  of  Clemenceau,  Ariz., 
and  James  F.  Douglas,  president  of  the 
United  Verde  Extension  Copper  Co., 
whose  immense  smelting  operations  are 
the  only  industry  of  the  Arizona  town, 
have  extended  a  cordial  invitation  to 
Georges  Clemenceau,  of  France,  to 
visit  them.  The  Tiger  was  greatly 
pleased  with  the  invitation  and  was 
astonished  to  learn  that  a  town  in  the 
United  States  had  been  named  in  his 
honor.  The  original  name  of  Clemen- 
ceau was  Verde,  but  there  was  a  Camp 
Verde  in  the  vicinity,  and  to  avoid  con- 
fusion the  name  was  changed  about 
three  years  ago.  Clemenceau  was 
chosen  by  admirers  of  the  eighty-year- 
old  statesman.  The  employees  of  the 
company,  to  indicate  the  sincerity  of 
their  desire  to  have  the  great  French- 
man visit  them,  agreed  to  contribute 
one  day's  wages  to  a  fund  to  be  given 
to  charity,  and  the  mining  company 
offered  to  add  the  value  of  the  copper 
output  for  one  day,  which  amounts  to 
about  $28,000.  Although  the  invitation 
has  not  been  definitely  declined,  it  is 
improbable  that  Clemenceau  will  be 
able  to  accept. 


Hollinger  Looks  for  $12,500,000 
Gross  Output  for  1922 

With  seven  weekly  periods  remaining 
in  the  year,  Hollinger  Consolidated 
profits  to  Nov.  11  were  $4,850,904.64. 
This  was  the  strictly  operating  profit 
and  exclusive  of  special  revenue.  If 
the  weekly  rate  of  profit-winning  con- 
tinues to  the  end  of  the  year,  the  grand 
total  operating  profit  will  be  approxi- 
ately  $5,750,000.  Power  troubles  hav- 
ing arisen,  it  is  possible  the  costs  and 
tonnage  milled  will  affect  the  profit  as 
well  as  the  output  in  the  final  weeks. 
However,  to  Nov.  11,  the  profits  ex- 
ceeded by  $2,083,404  the  dividend  re- 
quirements, which  were  $2,767,500.  The 
tonnage  milled,  1,282,192,  indicates  the 
management  will  almost  reach  its  ob- 
jective. The  aggregate  for  the  year 
will  be  around  1,500,000  tons.  To  the 
November  date,  the  gross  value  was 
$10  977,982.17,  the  average  per  ton 
milled  being  $8.56,  of  which  approxi- 
mately 31c.  was  lost  in  tailings.  Oper- 
ating costs  of  $4.4604  compare  with 
$5.2641  in  the  same  period  in  1921.  The 
average  daily  crushing  was  4,070  tons. 
Given  immunity  from  power  shortage, 
the  Hollister  is  within  striking  dis- 
tance of  a  gross  recovery  for  the  year 
of  $12,500,000. 

New  Shippers  to  Trail  Smelter 

Four  new  properties  have  joined  the 
list  of  shippers  to  the  smelter  at  Trail, 
B.  C.  From  the  Slocan  district  the 
new  producers  are  the  Gem,  Noonday, 
and  Ore  Bin  mines,  the  Noonday  send- 
ing the  largest  shipment,  26  tons.  From 
the  Republic  district  the  Quilp  sent  104 
tons  and  the  Knob  Hill  54  tons.  Other 
independent  shippers  from  British 
Columbia  are  Alamo,  46  tons,  Molly 
Hughes,  5,  Rambler  Cariboo,  106, 
Silversmith,  138;  Standard  Silver  Lead. 
180,  Van  Roi,  46,  Whitewater,  27. 


New  Utah  Merger  Announces 
Declaration  of  Dividend 

Park  City  Mining  &  Smelting  Co.  Will 

Pay  10c.  on  Jan.  1 — Condition 

of  Property  Good 

The  Park  City  Mining  &  Smelting 
Co. — incorporated  in  February,  1922,  to 
take  in  the  old  Daly  West  and  Judge 
ground,  and  the  entirely  undeveloped 
West  Ontario — will  pay  its  first  divi- 
dend at  the  rate  of  10c.  per  share  on 
Jan.  1  to  stockholders  of  record  Dec.  15. 
Announcement  is  made  so  far  ahead, 
so  that  the  Judge  Mining  &  Smelting 
stockholders  who  have  not  already  done 
so  may  exchange  their  stock  for  stock 
in  the  new  company  in  time  to  profit 
by  the  dividend.  If  all  of  the  Judge 
stock  is  converted,  the  dividend  will 
amount  to  $87,000.  The  financial  state- 
ment accompanying  the  dividend  notice 
shows  net  earnings  for  the  quarter 
ended  Oct.  1  to  have  been  $182,699,  or 
at  the  rate  of  about  $60,000  a  month. 
Ore  shipments  amounted  to  1,869  tons 
of  concentrates,  bringing  $39.95  per 
ton;  5,326  tons  of  crude  ore,  which 
brought  $43.97  per  ton,  and  1,384  tons 
of  ore  by  lessees,  which  brought  $20 
per  ton.  Receipts  from  ore  sales  for 
the  quarter  were  $336,604  and  oper- 
ating expenditure  was  $157,143. 

The  physical  condition  of  the  mines 
is  shown  to  be  excellent.  The  new  high- 
grade  orebody  opened  above  the  900 
level  in  both  the  Daly  West  and  Judge 
properties  is  giving  excellent  results. 
When  first  opened  the  orebody  was 
about  6  ft.  thick  and  25  ft.  wide,  and 
it  is  holding  out  in  size  and  value  with 
development.  A  three-compartment 
raise  250  ft.  from  the  place  of  discovery 
has  entered  ore.  The  ore  as  broken 
in  the  mine  has  a  value  of  about  $100 
per  ton.  The  deposit  of  high-grade 
milling  ore  found  on  the  1,200  level 
in  the  Bonanza  Flat  section  is  large; 
it  has  been  followed  for  125  ft.  above 
the  level,  with  ore  all  the  way;  and 
the  same  ore  has  been  opened  60  ft. 
below  the  level. 

The  company  has  cash  on  hand  of 
$375,991  and  secured  loans  $32,928, 
making  a  total  of  $408,920.  Other 
assets  include  5,587  tons  of  zinc  con- 
centrate, at  present  metal  prices  worth 
between  $60,000  and  $70,000;  and  335 
tons  of  premium  grade  zinc,  worth  ap- 
proximately $50,000  at  present  metal 
prices.  Stocks  held  by  the  company 
are  7,500  shares  of  Park-Utah,  which 
has  a  market  value  of  around  $5.50  a 
share;  34,000  shares  of  Daly  Mining- 
Co.;  and  50,000  shares  of  New  Quincy 
Mining  Co.  The  company  is  capitalized 
at  $7,500,000  divided  into  1,500,000 
shares.  

Pittman  Act  Silver 

Purchases  of  silver  by  the  Bureau  of 
the  Mint  during  the  week  ended  Nov. 
25  amounted  to  101,536  oz.  This  brings 
the  total  purchases  under  the  Pittman 
Act  to  142,602,412  oz.,  leaving  approxi- 
mately 65,000,000  oz.  still  to  be  pur- 
chased. 
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Miners'  Union  Executive  Becomes    Willow  Creek  Mines  Will  Operate 

During  Winter 
Improved  Transportation  Facilities  En- 
able Operators  in  This  Alaskan 
District  to  Continue  Work 

Twenty-one  properties  have  been 
under  operation  this  year  in  the  Willow 
Creek  district,  near  Anchorage,  in 
Alaska.  This  means  a  considerable 
brightening  of  conditions  in  this  gold 
camp.  During  the  summer  much  road 
building  was  accomplished,  and  the 
camp  is  now  but  one  day's  ride  by  train 
and  automobile  from  Anchorage.  Here- 
tofore the  district  was  usually  dormant 
during  the  winter,  but  with  the  im- 
proved transportation  facilities  several 
of  the  larger  properties  are  going  right 


Secretary  to  Arizona  Governor 

Henry  S.  McCluskey,  president  of  the 
Arizona  State  Federation  of  Labor  and 
a  member  of  the  executive  board  of  the 
International  Union  of  Mill  and  Smelter 
Workers,  has  been  named  as  private 
secretary  by  George  W.  P.  Hunt,  newly 
elected  Governor  of  the  state  of 
Arizona.  The  Governor-elect  has  an- 
nounced a  policy  of  encouraging  and 
assisting  the  mining  industry. 


Madagascar  Exports  Rich  Ura- 
nium Ore — Radium  Is 
Extracted 


Portuguese  Limit  Labor  Move- 
ment Into  South  Africa 

The  restriction  on  the  importation 
of  natives  from  Portuguese  East 
Africa,  limiting  their  numbers  to  250 
a  week,  has  become  increasingly  a 
matter  of  comment  in  mining  and  com- 
mercial circles,  says  a  dispatch  from 
Reuters  at  Johannesburg.  It  ap- 
pears that  the  restriction  is  due  to  a 
strong  agitation  for  preventing  the 
entry  of  these  natives  into  the  Union 
on  the  ground  that  there  already  exists 
a  considerable  surplus  of  native  labor. 


Paris,  Nov.  21 — The  rich  deposits  of    ahead  with  winter  operations. 


uranite  in  the  Manandona  region  of 
Madagascar  and  of  uranium  oxide  in 
the  Ankaratra  district,  discovered  two 
years  ago,  are  being  worked.  Nine 
tons  of  uranium  oxide  were  exported 
last  year,  and  eighteen  tons  will  be  ex- 
ported this  year.  It  is  said  that  in  the 
near  future  the  island  may  be  able  to 
supply  a  large  part  of  the  world's  pro- 
duction of  radium. 


Spanish  Iron  Ore  Accumulates — 
Communists  Active 

Long  discussions  have  taken  place  at 
Bilbao  concerning  the  situation  of  the 
iron-ore  market.  It  appears  that  there 
are  more  than  2,000,000  tons  or  ore 
in  the  mining  depots  and  that  exports 
during  the  first  eight  months  of  1922 
amounted  to  only  about  1,500,000  tons, 
compared  with  nearly  three  times  this 
quantity  in  normal  circumstances,  says 
a   dispatch   from   Reuters  at  Madrid. 

Some  say  that  the  only  method  of 
surmounting  the  crisis  and  regaining 
the  British  and  German  markets  is  to 
reduce  wages,  but  others  point  out 
this  would  hardly  be  possible,  as  the 
difference  between  the  price  of  the 
Bilbao  ore  and  that  of  ore  from  the 
Mediterranean  coast — Morocco  and  Al- 
geria— amounts  to  three  pesetas  at 
nd  that  labor's  share  could  not 
he  reduced  in  these  proportions.  The 
workers,  they  declare,  must  agree  to 
bring  their  production  up  to  the  pre- 
vel,  but  this  solution  does  not 
i  ly  realization,  for 
the  men,  with  some  exceptions,  still 
hold  to  the  theory  of  the  least  possible 
effort  and  the  communists  among  them 
claim  that  too  much  work  is  being  done 
already,  since  there  are  1">.000  men 
unemployed  who  would  obtain  work  if 
individual   production    wen-    I' 

In  view  of  the  prevalence  of  such 
ideas,  there  are  chances  that  the  price 
of  Bilbao  iron  ore  will  long  remain 
above  that  of  competing  ores.  It  is 
evident,  also,  that  some  people,  mine 
included,  do  not  jrel  fully 
realize  that  foreigners  can  buy  their 
ewhere,  hot   the  two  parties   in 

thai    in   opler   to   avoid    ruin   they 
li  rate   then    demands 
to   fit  ■  hirh   will   be   within 

the  reach   of  buyers. 


The  district  is  an  example  of  the 
bad  policy  of  erecting  mills  before 
proper  metallurgical  testing  has  been 
done.  Attempts  are  being  made  to 
amalgamate  an  ore  which  is  only  in 
part  free-milling.  Consequently,  a  very 
poor  recovery  is  made  on  the  plates, 
and  the  tailings  are  stored  to  await  the 
installation  of  fine-grinding  machinery, 
tables,  and  flotation.  Several  companies 
are  installing  such  equipment. 

The  Willow  Creek  Mines  Co.,  under 
the  management  of  A.  T.  Budd,  is 
operating  a  20-stamp  mill  on  ore  from 
the  Gold  Bullion,  Lucky  Shot,  and  War 
Baby  holdings  of  the  company.  It  is 
understood  that  their  operations  are 
yielding  a  profit.  Another  well-known 
perperty,  the  Mabel  mine,  is  now  being 
operated  by  Horning  &  Barthoff. 

The  Tom  Kelley  Mines  Co.  has  let  a 
contract  for  the  driving  of  a  1,500-ft. 
development  tunnel.  This  exploration 
will  afford  additional  knowledge  as  to 
the  vertical  range  of  the  pay-shoots. 


Shutting  Down  of  Outside  Mines 
Helps  Labor  Situation  in  Butte 

Mining  conditions  have  considerably 
improved  in  the  Butte  district.  Eight 
hundred  more  miners  are  on  the  pay- 
roll of  the  Anaconda  company  now  than 
were  employed  the  last  week  in  Sep- 
tember. The  company  is  now  employ- 
ing more  than  6,000  men  in  the  Butte 
and  about  3,000  more  are 
working  for  the  other  mining  compa- 
ii.  -  .if  the  district.  At  the  Anaconda 
smelter  the  total  number  of  men  on  the 
payroll  of  the  company  is  2,400,  the 
highest  number  employed  since  the 
reopening  of  the  plant  last  January. 

\-  i In-  (Jreat  Falls  smelter  of  the 
Anaconda  company,  1,200  men  are 
working,  the  zinc  department  of  that 
plant  operating  to  capacity.  Zinc  con- 
centrates from  the  Butte  &  Superior 
and  the  Elm  Orlu  mines,  in  Butte, 
are  treated  in  the  Great  Falls  plant. 
Ore  production  in  the  Butte  district  has 
not  yet  shown  material  inere.i 
the  larger  number  of  men  employed, 
but  an  increase  will  he  recorded  in  the 
for  November.  A  greater 
number  of  experienced  miners  are  com- 
ing to  Rutte  from  the  outside  camps 
hutdowns    are    necessary    with 

the  approach  of  freezing  weather. 


Minnesota  Iron  Mining  Companies 
Seek  Lower  Rail  Rates 

Counsel  for  the  Adriatic  and  other 
mining  companies  on  the  Mesabi  Range 
in  Minnesota  that  are  seeking  lower 
rates  on  their  ore  to  Lake  ports  has 
filed  with  the  Interstate  Commerce 
Commission  a  bill  of  exceptions  to  the 
preliminary  report  submitted  to  the 
commission  by  the  examiner  appointed 
to  take  the  evidence  of  the  suit.  The 
bill  has  twenty-three  specific  exceptions 
and  contends  that  most  of  the  errors 
assigned  have  resulted  from  a  basic  and 
fundamental  error  pervading  the  whole 
report  and  so  influencing  the  suggested 
conclusions  as  to  deny  to  complainants 
a  decision  based  upon  the  evidence.  It 
is  also  contented  that  the  present  rate 
of  91c.  per  ton  contains  approximately 
27c.  of  excessive  earnings  and  that 
from  evidence  submitted  and  the  ap- 
plication of  a  strict  standard  of  rea- 
sonableness a  great  proportion  of  this 
charge  could  be  eliminated. 

New  Moctezuma  Concentrator 
Does  Excellent  Work 

The  new  Phelps  Dodge  mill  at  Naco- 
zari,  Mexico,  is  reported  operating  suc- 
cessfully with  95  per  cent  of  copper  ex- 
traction from  31  per  cent  ores  delivered 
by  rail  from  the  company's  Moctezuma 
mine  at  Pilares.  Success  has  attended 
operation  also  of  the  new  power  plant, 
one  of  the  notable  Diesel  installations 
of  the  southwest.  In  the  mine  at  Pi- 
lares has  been  developed  what  is  de- 
clared to  be  the  largest  copper  body  of 
the  southwest.  The  property  is  tapped 
by  a  tunnel  that  reaches  the  660  level 
of  the  main  shaft  in  the  distance  of 
about  a  mile  from  the  portal,  with  haul- 
age by  electric  locomotives.  The  tunnel 
runs  around  the  edge  of  a  pear-shaped 
ore  lens,  below  an  immense  open  stopc, 
from  which  millions  of  tons  of  ore  have 
been  extracted. 

The  main  orchody  now  is  3.200  ft. 
long  and  1,000  ft.  wide.  Instead  of 
terminating  on  the  tunnel  level,  it  is 
said  to  have  been  demonstrated  con- 
stant, with  about  the  same  uniform 
value,  to  the  depth  of  an  additional 
1. 500  ft.,  by  means  of  diamond  drilling. 
The  mine  was  one  in  which  Dr.  James 
Douglas  had  a  special  interest,  and  he 
is  said  to  have  purchased  it  in  prefer- 
ence to  property  offered  at  Cananea. 
tlon  with  Douglas  and  the  Cop- 
per Queen  smelter  at  that  point  is  had 
by  means  of  a  72-mile  railroad,  also 
owned    by    Phelps   Dodge  interests. 
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Canadian  "Smelters"  Will 
Resume  Dividends 

The  promise  made  at  the  last  annua) 
meeting  by  J.  J.  Warren,  president  of 
the  Consolidated  Mining  &  Smelting 
Co.,  of  Canada,  that  dividends  would 
be  resumed  by  the  end  of  this  year, 
will  be  kept.  Next  month,  it  is  semi- 
officially stated,  the  directors  will  "de- 
clare a  dividend,"  the  inference  being 
that  the  old  rate  of  10  per  cent  on 
$25  parity  will  not  be  restored  for 
the  time  being.  "Shareholders  will 
have  no  reason  to  complain  of  this 
year's  business,"  is  the  reassuring 
statement.  Canadian  Pacific  control; 
the  construction  of  the  new  concen- 
trator at  the  Sullivan  mine,  at  Kim- 
berly,  B.  C;  provision  of  electric 
power;  and  the  requirements  of  various 
non-producing  properties,  probably  will 
suggest  a  conservative  dividend  policy 
and  the  maintenance  of  a  strong  cash 
position.  Operations  at  Trail  and  the 
present  status  of  the  metal  markets 
provide  reason  for  optimism.  With 
the  completion  of  the  Sullivan  con- 
centrator, important  economies  will  be 
in  force.  The  necessity  for  hauling 
ore  to  Trail  will  be  obviated.  Added 
to  this  will  be  an  ample  supply  of 
hydro-electric  power.  The  Trail  metal- 
lurgical works  will  be  able  to  under- 
take custom  business  on  a  larger  scale 
than  heretofore. 


Steel  Interests  Are  Unfriendly  to 

the  Development  of  Pacific  Coast 

Iron  Mining  Industry 

The  Minister  of  Mines  of  British 
Columbia  has  introduced  a  bill  before 
the  Provincial  Legislature,  which  now  is 
in  session  at  Victoria,  to  provide  $50,- 
000  for  the  expense  of  a  survey  of  the 
iron-ore  resources  of  the  province.  The 
Minister  refused  to  place  on  the  "table" 
the  correspondence  in  connection  with 
the  Coast  Range  Steel  Corporation.  He 
averred  that  Eastern  and  United  States 
iron  and  steel  manufacturers  were  un- 
friendly toward  the  establishment  of  an 
iron  and  steel  industry  on  the  Pacific 
Coast,  and  that  there  were  rival  inter- 
ests desirous  of  finding  out  what  was 
going  on  in  these  negotiations.  It  was 
not  in  the  public  interest,  the  Minister 
declared,  to  divulge  the  information  at 
this  time. 


Twenty  Million  Pounds  per  Month 
Goal  for  Chile  Copper 

By  next  year  the  Chile  Copper  Co. 
will  probably  have  brought  its  pro- 
duction rate  to  220,000,000  lb.  of  copper 
per  year,  or  almost  20,000,000  lb.  per 
month,  according  to  predictions  of  well- 
informed  engineers.  The  company  pro- 
duced approximately  14,000,000  lb.  in 
October. 

This  figure  has  established  a  high 
mark,  and  indicates  that  in  the  four 
months  to  Oct.  31  the  mine  put  out 
50,641,000  lb.  of  metal,  or  close  to  the 
total  production  of  51,478,000  lb.  in  the 
first  six  months  of  the  year.  The  com- 
pany has  produced  102,119,325  lb.  of 
copper  in  the  last  ten  months  and  there 
should  be  no  difficulty  finishing  the  year 
at  130,000,000  lb.,  the  largest  output  in 
its  history. 

Production  costs  are  still  hovering 
around  the  6c.  mark.  Obviously,  on  the 
current  market,  with  quotations  just  be- 
low 14c.,  Chile  can  make  substantial 
profits,  and  with  the  increased  output, 
lower  unit  costs  and  greater  profit 
should  result. 

Because  of  its  declining  costs  and  its 
ability  to  sell  copper  profitably  when 
the  majority  of  producers  were  unable 
to  "break  even,"  Chile  has  built  up  large 
cash  reserves.  Its  $15,000,000  7  per 
cent  bonds  do  not  mature  for  six 
months,  but  the  company  has  today 
over  $19,000,000  in  cash  and  Liberty 
bonds  and  is  carrying  no  unsold  copper. 
Chile's  stockholders'  list  is  steadily  in- 
creasing. Shareholders  now  number 
well  in  excess  of  10,000,  against  7,300 
a  year  ago. 


Gold  Dredging  May  Begin  in  Old 
Montana  District 

Gold  dredging  on  a  large  scale  is  to 
be  started  in  the  old  Pioneer  mining 
district  in  Montana,  if  the  plans  an- 
nounced through  C.  C.  Zumwalt,  of  the 
Guggenheim  interests,  and  supposed  to 
be  acting  for  Yukon  Gold  Company,  are 
carried  out.  The  purchase  has  been 
announced  of  the  Hennessy  &  O'Rourke 
placer  claims  in  that  district,  the  price 
being  from  $150,000  to  $200,000.  Ac- 
cording to  Mr.  Zumwalt,  it  is  planned 
to  spend  about  $250,000  in  improve- 
ments and  equipment,  including  the 
building  of  a  power  plant  at  Divide. 
From  $3,000,000  to  $7,000,000  can  be 
extracted  by  modern  methods,  accord- 
ing to  Mr.  Zumwalt,  who  says  that  the 
surface  has  been  merely  scratched  in 
that  district.  The  Hennessy-O'Rourke 
claims  have  not  been  worked  for  the 
last  ten  years. 


News  from  Washington 

By  PAUL  WOOTON 
Special  Correspondent 


Oddie  Gives  His  Argument  for  Gold  Bounty 

Nevada  Senator  Would  "Conserve  Gold  Resources  of  the  Nation' 
by  Paying  Bonus  of  $5  per  Ounce  of  New  Domestic  Gold 


IN  ADVANCING  reasons  for  the  en- 
actment of  the  bill  that  he  introduced 
on  Nov.  21,  to  provide  a  bounty  of  $5 
per  ounce  on  new  gold,  Senator  T.  L. 
Oddie  urged  that  "the  deplorable  condi- 
tion of  the  gold  mining  industry  can  be 
no  longer  neglected  without  further 
heavy  losses  of  our  gold  reserves  and 
deterioration  of  plants  and  equipment, 
installed  and  maintained  at  heavy  ex- 
pense." He  declares  that  gold  is  the 
only  product  whose  price  is  fixed  by 
the  government.  Confronted  by  this 
fixed  price  for  their  product  and  its 
cost  of  production,  which  has  greatly 
increased  since  1915,  a  majority  of  the 
"producers  of  gold  have  been  forced  to 
shut  down  their  mines,"  which  has  re- 
sulted in  a  decline  in  the  production  of 
gold  from  $101,000,000  in  1915  to  $50,- 
000,000  in  1921,  or  about  50  per  cent. 

The  public  greatly  profits  because  of 
the  adoption  of  gold  as  the  monetary 
unit,  and  can  well  afford  to  adjust  the 
inequities  arising  from  government 
price  fixation  for  gold,  by  the  payment 
of  a  bounty  of  25c.  per  pennyweight 
for  newly  produced  gold  in  the  United 
States  and  its  possessions,  provided  for 
in  the  bill.  The  period  for  the  payment 
of  the  bounty  is  limited  to  three  years, 
and  the  manner  in  which  it  is  to  be 
made  will  not  affect  the  monetary  sta- 
tus of  gold  nor  alter  the  arrangement 
under  which  the  gold  producer  now 
receives  $20.67  per  ounce,  points  out 
the  Senator. 

A  committee  of  the  Treasury  Depart- 
ment early  in  1919  reported  that  pro- 
duction costs  were  to  decline  with  a 
general  decline  in  commodity  prices  and 
wages,  and  that,  therefore,  there  was 
no   need  for  providing  special   aid  for 


the  gold-mining  industry.  This  favor- 
able condition  has  not,  however,  been 
realized;  on  the  contrary,  production 
costs,  Senator  Oddie  maintains,  have 
increased  and  the  production  of  gold 
has  greatly  declined. 

Again,  when  the  general  drop  in 
prices  took  place  in  1921,  the  assump- 
tion was  made  that  costs  of  gold  pro- 
duction would  soon  return  to  normal, 
and  that,  therefore,  there  was  no  need 
for  providing  additional  compensation 
for  the  industry.  The  production  of 
gold  in  1921,  however,  was  less  than 
that  of  1920,  thus  indicating  that  the 
reduction  of  production  costs  was  not 
sufficient  to  exert  a  stimulating  effect 
upon  the  industry. 

The  index  number  of  the  Bureau  of 
Labor  Statistics  has  increased  from  138 
in  January,  1922,  to  155  in  August  of 
this  year.  Substantial  increases  of 
wages  in  the  steel  and  other  funda- 
mental industries  recently  have  resulted 
in  a  general  increase  in  the  wage  level, 
and  the  gold  producer  is  now  confronted 
by  still  further  increased  production 
costs.  In  the  present  condition  of  the 
industry,  says  Senator  Oddie,  this  in- 
creased cost  cannot  fail  to  result  in  the 
further  shutting  down  of  mines,  with 
consequent  wastage  of  ore  reserves  and 
rapid  destruction  of  plants  and  equip- 
ment. 

The  government  is  wisely  making 
heavy  expenditures  to  conserve  the 
natural  resources  of  the  nation.  It  is, 
therefore,  inconsistent  that  it  should 
continue  to  neglect  the  gold-mining  in- 
dustry, in  which  the  most  colossal 
wastage  that  has  ever  been  permitted 
to  exist  is  now  taking  place.  In  1921 
gold  was  produced  in  twenty  states,  the 
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Territory  of  Alaska,  and  the  Philip- 
pines— which  unquestionably  stamps 
the  stimulation  of  this  industry  as  one 
of  the  national  conservation  problems. 
Having  created  the  conditions,  says 
the  Senator,  the  government  should  no 
longer  deny  the  gold-mining  industry  a 
necessary  adjustment  to  compensate 
for  the  present  increased  costs  of  pro- 
duction, but,  as  a  matter  of  equity  and 
wise  public  policy,  should,  without 
further  delay,  make  suitable  provision 
therefor. 

Six  More  "Get  Theirs" 

Subject  to  the  approval  of  the  Sec- 
retary of  the  Interior,  the  War  Minerals 
Relief  Commissioner  has  recommended 
the  following  awards:  Dave  Vanella, 
Nassau,  Calif.,  $310;  Hunter  &  Wilson, 
Fort  Jones,  Calif.,  §197;  Delume,  Pease 
&  Moran,  Iowa  Hill,  Calif.,  §421.50, 
J.  A.  Mills,  Etna  Mills,  Calif.,  $280; 
Wells  &  Pollock,  Yankee  Hill,  Calif.. 
§441;  Alma  Davis,  Prairie  City.  Ore., 
.■>  1,1 17.93. 

Disallowances  were  recommended  as 
follows:  L.  A.  Jackson,  Bluefield,  W. 
Va.,  commercial  import  not  established; 
C.  P.  Haight,  Canyon  City,  Ore.,  not 
within  the  act;  Chandler  &  Haight, 
Canyon  City,  Ore.,  not  within  the  act. 


News  by  Mining  Districts 

By  Special  Correspondents  in  the  Field 


Progress  of  Drill  Steel  Survey 

Engineers  of  the  Bureau  of  Mines 
recently  visited  the  lead  mines  in 
Southeast  Missouri  and  obtained  de- 
tailed information  on  the  heat  treat- 
ment and  breakage  of  drill  steels.  At 
the  experiment  station  at  Rolla.  Mo., 
a  special  furnace  has  been  designed  and 
built  for  the  heat  treatment  of  drill 
steels  under  test,  and  experimental 
work  to  obtain  fundamental  data  on  the 
hardening  of  drill  steels  is  in  progress. 


Alaskan  Bridge  Construction 
Awaits  Freezing  of  River 

When  the  Tanana  River  freezes  over 
solidly,  the  finishing  touches  will  be 
put  on  the  705-ft.  span  being  used 
on  the  Alaskan  railroad  to  bridge  that 
stream.  The  approaches  have  been 
completed  an  I  the  false  WOT*  is  all 
in,  awaiting  the  freezing  of  the  river, 
which  will  make  possible  the  erection 
,,f  the  structure.  It  is  believed  that 
trains  will  be  using  the  bridge  before 
.son. 


London  Letter 

Burma    Mines    Report    for    1921    Shows 

Operating  Surplus  of  £497,807— 

Labor  Problem  Serious 

London,  Nov.  17 — It  is  not  until 
shareholders  study  the  full  annual  re- 
port that  they  realize — and  even  then 
in  only  small  measure — what  a  large 
and  complicated  undertaking  the  oper- 
ations of  the  Burma  Corporation,  in 
India,  have  become.  Quite  apart  from  its 
metallurgical  department,  it  has  a  rail- 
way, a  forestry  department,  a  housing 
department,  and  engineering  and  med- 
ical staffs.  Judging  by  the  report  for 
1921,  now  to  hand,  they  are  all  of  im- 
portance. Despite  considerably  lower 
metal  prices  —  silver  averaged  36.87d. 
per  ounce,  and  refined  lead  £22  14s.  6d. 
per  ton,  as  compared  with  61.56d.  and 
£38  43s.  7d.  a  year  earlier — there  was 
an  operating  surplus  (at  Is.  4d.  per 
rupee)  of  £497,807,  an  increase  of 
£42,291.  This  was  due  to  increased 
production,  33,694  tons  of  lead  and 
3,540,812  oz.  of  silver,  in  contrast  with 
23,821   tons  and   2,869,727   oz.   in    1920. 

No  dividend  is  recommended,  as,  al- 
though the  cash  position  is  strong,  a 
reserve  fund  is  to  be  built  up,  covering, 
among  other  things,  the  redemption  of 
the  debenture  loan  of  £1,000,000.  The 
question  of  labor  bulks  large,  for  an 
extension  of  program  is  dependent  upon 
adequate  labor  and  transport.  Relatively 
little  development  work  was  done  last 
year,  and  after  extracting  144,089  tons 
of  ore,  the  reserves  stood  at  4,290,358 
tons,  of  an  average  assay  value  of  23.0 
oz.  silver,  25.1  per  cent  lead,  17.5  per 
cent  zinc,  1.3  per  cent  copper.  Dividing 
this  tonnage,  the  position  is: 


loan  to  the  Central  Mining  Corpora- 
tion and  the  Consolidated  Gold  Fields, 
a  debenture  issue  of  £200,000,  carrying 
8  per  cent,  is  to  be  made.  Issue  price 
is  £100,  and  debentures  are  redeemable 
every  seven  years  from  July  1  next 
at  102  per  cent.  This  scheme  will  en- 
able a  distribution  of  profits  to  be  made 
at  an  earlier  date  than  would  other- 
wire  be  possible. 


Ilureau  of  Mines  Kmbarrassed 

by  Overwork 
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Johannesburg  Letter 

Shale-oil  Prospects — Soda  and  Salt 

Refinery    Is    Being    Erected 

By  John  Watson 

Johannesburg,  Oct.  24  —  The  tenth 
annual  competition  for  the  mine  Ambu- 
lance Shields,  presented  by  the  Chem- 
ical, Metallurgical  and  Mining  Society, 
took  place  on  Sunday  morning,  Oct. 
15,  at  the  Robinson  Deep.  Twelve 
teams  competed.  The  judges  were  Drs. 
Orenstein,  Girdwood,  and  Watt.  For 
the  surface  competition,  the  Modder  B 
team  was  first  with  80.5  per  cent 
marks;  the  second  prize  went  to  Knight 
Central,  which  scored  77  per  cent. 

In  the  competition  for  underground 
teams,  the  Crown  Mines,  West,  carried 
off  premier  honors,  with  78.5  per  cent, 
the  Consolidated  Main  Reef  team  being 
second   with   77.5   per   cent. 

A  slightly  colored  diamond  of  565 
carats  was  found  by  I.  L.  Priasloo,  at 
the  new  Kaalplaats  diggings.  This 
stone  is  said  to  be  worth  at  least  £750. 

Thirty  tons  of  oil  shale  were  sent 
to  London  by  the  African  Oil  Corpora- 
tion at  the  expense  of  the  Union 
Government.  A  report  has  recently 
been  published  that  this  shale,  tested 
by     the     Lamplough-Harper     process, 


Silver-lead-zinc  ore 
Copper  ore   


Tons 
3,954,677 
335,681 


Silver.  Lead,  Zinc.  Copper, 

Oz.  Per  Cent  Per  Cent  Per  Cent 

22.9  26.1  18.4             0.47 

28.2  12.8  7.7           11.0 


Labor  being  of  migratory  character, 
the  average  output  of  ore  per  total 
man-shift  employed  is  the  low  figure 
of  0.291  tons,  though  the  introduction 
of  the  bonus  system  of  payment  on 
results  has  improved  efficiency.  Owing 
to  heavy  cost  of  transportation  anil 
high  returning  charges  at  European 
zinc-smelting  works,  the  production  of 

■  .titrates  was  discontinued.    The 
progress   i.f    mill    recoveries    is    indicated 
following    comparison: 


yielded  50  gal.  of  oil  per  ton  of  shale. 
The  engineer  of  the  Royal  Dutch  com- 
pany, after  eighteen  months'  work, 
determined  that  there  were  about  8,000,- 
000  tons  of  shale  yielding  about  30 
gal.  nf  oil  per  ton  on  the  property  of 
tin.    African    Oil    Corporation. 

The  South  African  Alkali,  Ltd..  which 
has     an     issued    capital    of    £100,317,    is 

novi     offering    £50,000    in    debentures. 

This  company  pumps  hrine  and  soda 
solution     from     the     Zoatpan,     west    of 


Silver.           Lead.  Zinc. 

i'.  ,  Cent    Pei  Cenl  Per  Cent 

76.2  52.2 

.    93.0             '.'1.1  77.9 


At   the  end  of  Man  h  

At  the  end  "f  De  tember 

Some    weeks    ago     I     refine. I     to     the      llamatis'   Kraal,   for  the   manuf iieture  Of 

buying  of  Robinson   De.-p  (Band)  "A"  lodium  carbonate  and  common  salt.    A 

,,f  i . .  each     Thej   itand  at  86a.  new   plant  is  being  Installed,  which  on 

The    reason    for    the    activity    is    now-  completion  is  expected  to  produce  240 

kn..wn.     To  provide  .ash  to   complete  t»  ■''•i"1   tons  of  sodium  carbonate  and 

th.       ill.  vertical   shaft   and   to   n  >40    tons   of    salt    per   month. 


December  2,   1922 

Montreal  Letter 

Ontario  Government  Will  Enforce  Law, 

It   Says — Weedon   Company 

Dismantles 

By  Alexander  Gray 

An  element  of  novelty  enters  into 
the  announcements  conveyed  through 
daily    newspapers    about    "the    sudden 
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tang  in  the  country  around  Bog  Brook 
River  on  the  north  coast  of  Labrador, 
700  miles  from  St.  John's,  Newfound- 
land. The  deposits  are  said  to  be 
glacial,  and  are  found  at  right  angles 
to  the  present  creek,  evidently  in  old 
river  bottoms.  Considerable  ground 
has  been  acquired,  notwithstanding 
Boreas  has  it  much  his  own  way  up 
decision   of  the   authorities   to   enforce     there,   but   first  clean-ups   may   not  be 


the  Ontario  Companies  Act,"  which  re 
quires  certain  statutory  information 
before  advertisements  or  "dope"  litera- 
ture can  be  circulated.  It  appears,  in 
this  connection,  that  "some  of  the  ad- 
vertisers paid  penalties  and  others 
contested  the  cases  successfully."  Igno- 
rance of  the  law  was  pleaded,  it  is 
said.  Evidently  such  violations  were 
dealt  with  without  publicity,  for  this  is 
the  first  the  public  learned  that  any  of 
the  glaring  offenders  had  been  brought 
to  book.  The  feline  of  the  species  has 
been  promiscuous  of  late.  The  signa- 
tures of  all  directors  have  not  been 
attached  to  advertisements.  Those 
culpable  took  it  for  granted  the  law 
was  a  dead  letter,  or  that  immunity 
was  obtainable  without  the  asking. 
Now,  the  curb  may  be  applied — but  that 
has  yet  to  prevent  malversation.  It 
may  restrain.  It  has  not  done  so.  The 
law  was  there  to  enforce.  Nor  can  the 
excellent  Mines  Department  do  every- 
thing. 

The  sale  of  the  Weedon  Mining  Co. 
plant   at   Weedon,   Quebec,   is   notifica- 
tion that  the   New  England-California 
owners  have  decided  to  minimize  their 
interest   in   that    locality.      Some   time 
ago    they    abandoned    their    zinc-lead- 
gold-silver     property     at     Notre-Dame 
Des  Anges,  in  Quebec,  where  they  had 
a  mill.     During  the  war,  the  Weedon 
mine   was   one  of   the   most   profitable 
in  Eastern  Canada — remarkably  so,  in 
view  of  its  modest  capitalization.  With 
a  stock  issue  of  $50,000,  and  $200,000 
in   bonds,  annual  profits  were  around 
§1,000,000,    over    and    above   all   taxes, 
costs,  and  charges.     The  Weedon  was 
one  of  those  fortuitous  ventures  that 
rarely      present      themselves.      Owned 
originally  by  Macdonald,  it  was  taken 
over  by  John  R.  Allen,  and  Dale  and 
Force,  of  New  York  and  Philadelphia. 
Somehow  its  40  per  cent  pyrite  and  3 
per  cent  copper  did  not  bring  success 
to  the  enterprise.     Through  the  instru- 
mentality   of    Leland    D.    Adams,    the 
superintendent,  Gardiner,  Me.,  capital- 
ists were  interested.    The  war  brought 
them   exceptional    profits,   the   Weedon 
mine  being  one  of  the  largest  producers 
in  Eastern  Canada,  of  copper  and  sul- 
phur.   For   years,   however,   operations 
have  remained  suspended.     The  action 
of  the  owners  and  the  waiting  policy  at 
Eustis  and  Capelton  leave  Quebec  cop- 
per   production    a    negligible    quantity, 
for  the  time  being.    Meanwhile  present 
owners     contemplate     re-starting     the 
Notre-Dame    Des  Anges  zinc-lead  mines. 
Expeditions     into     Labrador     bring 
glowing   reports   of   extensive   placers. 
It  is  planned  to  test  these  next  spring. 
Initial  results  are  said  to  warrant  this, 
although    climatic    difficulties    are    not 
being    overlooked.      Another    Klondike 
whets  the  fancy,  even  though  there  be 


representative.  Private  advices  state 
that  already  vessels  are  being  fitted 
out. 


ONTARIO 
Dome  Has  Highest  Heads  at  Porcupine 

Cirn '  j~Th  j  •Cianei.  S.iller.  Pr°Perty>  in     oreshoot  on  the  Mollie  Hughes,  though 

narrow,    is   believed   to  be  the   longest 


depths  of  1,500  and  1,900  ft.,  respect- 
ively below  the  discovery  outcrops.  The 
whole  of  the  lead  ore  in  the  upper  part 
of  the  mine  has  been  stoped  out,  but 
some  silver-zinc  ore  has  been  left  in 
the  stopes,  and  an  attempt  will  be  made 
to  recover  the  best  of  this  ore,  at  any 
rate.  The  Reco  was  bonded  to  the 
late  James  Dunsmuir,  who  proposed  to 
work  it  in  conjunction  with  the  Noble 
Five  mine,  but  his  executors  allowed 
the  bond  to  lapse  after  his  death. 

A  compressor  is  being  installed  at 
the  Mollie  Hughes  mine,  near  New 
Denver,  to  hasten  the  sinking  of  a 
winze   from   the  300-ft.   crosscut.     The 


the  Elk  Lake  district,  is  being  reopened. 
During  October  the  Nipissing  mined 
ore  of  an  estimated  net  value  of  $151,- 
665,  and  shipped  bullion  and  residues 
of  an  estimated  net  value  of  $228,579. 
The  mine  and  mill  were  closed  down  for 
about  ten  days,  due  to  the  fire,  and 
production  for  the  month  was  restricted 
on  this  account. 

Kirkland  Lake— The  Teck  Hughes  is 
understood  to  have  cut  a  new  vein  on 
the  700  level.  Mill  heads  are  running 
unusually  high. 

The  Columbus-Kirkland  is  a  new 
company  which  will  develop  claims  near 
the  Teck  Hughes. 

Crown  Reserve  has  cut  22  ft.  of  ore 
on  the  300  level  of  its  Pan  Cake  Lake 
property,  of  which  the  first  12  ft.  aver- 
aged $10  per  ton. 

Porcupine — Mill  heads  at  the  Dome 
are  the  highest  in  the  Porcupine  dis- 
trict. Production  is  being  maintained 
at  approximately  $400,000  per  month. 
A  new  crusher  has  been  put  in  opera- 
tion on  the  12th  level,  and  will  handle 
the  ore  between  850  ft.  and  1,450  ft. 


in  the  Kootenays,  being  continuous  for 
900  ft.  in  the  bottom  level.  An  unusual 
feature  of  the  ore  is  that,  though  the 
main  value  is  in  silver,  it  often  eon- 
tains  from  $20  to  $30  per  ton  in  gold. 


BRITISH  COLUMBIA 
Nickel  Plate  Will  Shut  Down  for  the 
Winter — Reco  To  Be  Developed 
Princeton — The  Hedley  Gold  Mining 
Co.  purposes  to  close  the  Nickel  Plate 
mine  and  mill  during  the  coming  winter, 
as  for  the  last  two  months  the  mine 
has  paid  only  a  little  more  than  oper- 
ating expenses,  and  in  the  previous 
four  months  it  was  worked  at  a  loss. 
The  mine  will  be  reopened  in  the  spring. 
The  operating  expenses  are  consider- 
ably more  in  winter  than  throughout 
the  rest  of  the  year.  During  the  past 
season    considerable    diamond    drilling 


MEXICO 

Government  Officials  Assure  Investors 
of  Ample  Protection  in  Oaxaca 
Oaxaca — The  Sierra  Juarez  district 
is  quiet.  The  famous  Natividad  mine 
is  idle,  but  reports  say  that  the  owning 
company  is  planning  to  resume  opera- 
tions soon.  Several  Americans  have 
recently  denounced  properties  aban- 
doned by  non-payment  of  taxes,  and 
work  on  a  small  scale  is  being  done. 
Isaac  Ibarra  is  working  on  old  tailings. 
The  200-ton  mill  at  the  San  Martin 
mine,  in  the  San  Jose  district,  is  still 
idle,  due  to  the  inability  of  the  railroad 
to  supply  fuel  oil.  However,  the  rail- 
road situation  is  improving  steadily. 
The  San  Juan  mine,  in  this  district,  is 
being  unwatered  by  Los  Angeles  people, 
who  have  erected  a  steam  hoist. 

In  the  Taviche  camp,  the  mines  that 
are  producing  and  shipping  to  the 
smelters  are  the  San  Juan,  Escuadra, 
and  Thompson  properties.  High-grade 
ore  is  being  extracted,  but  the  condi- 
tions imposed  by  the  ore  buyers  are 
onerous.  The  reported  reopening  of  the 
A.  S.  &  R.  Co.  smelters  is  anxiously 
awaited.  The  San  Juan  mine  is  ship- 
ping, but  plans  the  erection  of  a  100- 
ton  flotation  plant  with  Mexico  City 
capital. 

The  Mexican  Corporation,  of  which 
Hugh  Rose  is  general  manager,  has 
secured    options    on   the    properties    of 


has  been  done,  but  as  yet  it  is  too  soon     fu„   a  „,„„,-„„„   n i-j  *  j   £     ,m 

,   .      .-,  ,j.         o  ii         tne  American  Consolidated   Co.    (Texas 

to   correlate    the   results.      Some    holes     .„„,„._„>  „    .  ,    „  ,     ,  .,  .    **""" 

company)  and  has  had  its  engineers  on 


found  good  ore;  others  were  disap- 
pointing. 

The  Susie  group,  in  the  Fairview  dis- 
trict, which  is  controlled  by  H.  A.  Guess, 
of  the  American  Smelting  &  Refining 
Co.,  is  being  reopened,  after  a  long 
period  of  idleness.  Arrangements  have 
been  made  with  the  West  Kootenay 
Power  &  Light  Co.  to  construct  a  high- 
tension  line  from  Oliver  to  the  mine, 
to  provide  for  mining  and  milling  oper- 
ations. 

Nelson — Reco  Mines,  Ltd.,  has  began 
the  development  of  the  old  Reco  mine 
at  depth   by   two   adits   that   will   give 


the  ground  for  some  time. 

Political  conditions  are  about  normal 
here.  Governor  Garcia  Vigil  has  con- 
ducted a  vigorous  campaign  against  the 
old-time  bandit  bands,  and  has  exter- 
minated them.  Governor  Vigil  is  pro- 
gressive, and  desirous  of  having  Amer- 
ican capital  invest  here,  assuring 
protection   and  good  treatment. 

J.  Emerson  Gee  is  working  his  mine 
and  mill  in  the  Toojomulco  district,  and 
has  denounced  considerable  new  ground. 

The  Totolapa  district  is  quiet,  the 
only  property  working  there  being  the 
McEwen  mine  and  mill. 
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ARIZONA 

Phelps   Dodge   Plans   Connections 
Between  Morenci  Mines 

Superior — Rapid  progress  is  being 
made  on  the  construction  and  develop- 
ment program  now  being  carried  out 
by  the  Magma  Copper  Co.  Steel  has 
been  laid  upon  the  new  standard-gage 
railroad  for  a  distance  of  eight  miles 
north  of  Magma  Junction,  the  point 
where  the  line  joins  the  Arizona  East- 
ern R.R.  The  right  of  way,  which  fol- 
lows the  route  of  the  narrow  gage,  ex- 
cept for  a  few  places  where  changes 
have  been  made,  is  practically  all 
graded,  and  it  is  expected  that  the  road 
will  be  completed  early  in  February. 

Morenci — A  two-year  program  has 
been  mapped  out  by  the  engineering  de- 
partment of  the  Phelps  Dodge  Corpora- 
tion, Morenci  branch,  which  provides 
for  connecting  the  mines  of  the  company 
with  those  purchased  last  year  from 
the  Arizona  Copper  Co.  and  a  co-ordi- 
nated system  of  stoping  and  develop- 
ment of  the  properties.  No.  6  concen- 
trator is  to  be  kept  in  operation,  but 
no  likelihood  exists  for  early  resump- 
tion of  the  Clifton  smelter.  The  con- 
centrates run  high  in  sulphur  and  are 
of  the  character  needed  for  fluxing  by 
the  Douglas  smelter.  The  Douglas 
works  are  being  run  at  hardly  more 
than  half  capacity  and  can  handle  the 
Morenci  output  at  a  much  lower  cost 
than  could  the  Clifton  plant. 

Clobe — A  crew  of  the  Southwestern 
Wrecking  Co.  has  arrived  in  the  district 
and  will  proceed  to  dismantle  the  plant 
of  the  Arizona  Ores  &  Asbestos  Co., 
situated  in  the  Sierra  Anche.  About 
fifteen  men  will  be  employed. 

The  Dripping  Springs  Copper  Co.  has 
started  diamond  drilling  on  its  prop- 
erty at  Dripping  Springs.  Two  holes 
are  to  be  drilled  to  the  depth  of  1,000 
ft.  The  first  hole  is  being  started  from 
the  main  tunnel  at  a  point  500  ft.  be- 
low the  surface.  In  driving  this  tunnel, 
which  is  three-quarters  of  a  mile  long, 
several  veins  of  carbonate  ore  were  cut, 
from  which  thirty  cars  were  shipped 
during  the  time  when  the  copper  mar- 
ket  was  good.  This  ore  averaged  7  per 
ppor  and  contained  some  chal- 
copyrito.  The  Dripping  Springs  mine  is 
equipped  with  a  compressor,  a  Deisel 
engine,  and  a  gas  engine. 


CALIFORNIA 

Idaho    Maryland    Is   Opening    Ni« 
Oreshoot 

San  I'ranrisco — Prospecting  permits 
have  been  obtained  for  'lie  Investigation 
of  coal  lands  in  Kern  and  Mo 
counties.  W.  R.  Moorehead  has  been 
made  receiver  for  the  New  Idria  Quick- 
silver Mining 

-    Valley — A    new    Orebody    has 
■I  in  the  Idaho  Maryland. 
in    was    struck    in    the 

of  1,900  ft 
virgin  ground.     Development   to  detei 
is  now  in  progress. 
New    buildings    and    bins    are    to    be 
ted  a1  the  r,r:i  «.  Valle; 


dary  mine  before  starting  new  develop- 
ment. 

Improvements  in  the  surface  plant 
and  shaft  of  the  Alcalde  have  been 
made,  and  mining  is  to  be  resumed. 

At  the  Canade  Hill  mines,  in  upper 
Placer  County,  twelve  men  are  at  work, 
and  it  is  expected  that  sufficient  ore 
will  be  developed  during  the  winter  to 
warrant  beginning  milling. 

Jackson — The  Kennedy  Mining  and 
Milling  Co.  is  now  operating  60  stamps 
and  will  soon  be  in  a  position  to  operate 
more.  The  Marklee  Mining  Co.  has 
been  reorganized  for  the  reopening  of 
the  Marklee  mine,  four  miles  north  of 
Volcano.  J.  L.  Del  Monte  has  purchased 
the  property  and  has  secured  capital  to 
begin  operations. 


NEW    MEXICO 

Mining  Industry  Is  "Picking  Up  " 

By  James  P.  Porteus 

General  conditions  throughout  the 
mining  districts  of  the  state  are 
improving.  Copper  quotations  below 
14c.  seem  to  cause  no  anxiety.  The  10 
per  cent  increase  is  wages  that  became 
effective  recently  has  had  the  effect  of 
bringing  skilled  white  miners  to  the 
state,  and  there  is  a  steady  influx  of 
common  labor  and  miners  from  Mexico, 
where  conditions  are  reported  bad 
owing  partly  to  the  drastic  employment 
laws  in  Chihuahua. 

The  Chino  Copper  Co.  is  working 
seven  steam  shovels.  About  600  men 
are  employed  at  the  mines  at  Santa 
Rita  and  200  at  Hurley,  where  one  unit 
of  the  four-unit  concentrator  is  working 
two  shifts.  Normally  the  company  em- 
ploys 2,000  men.  At  Fierro  the  Han- 
over Bessemer  Iron  &  Copper  Co.  has 
200  men  on  its  payroll. 

The  Eecla  Divide  Co.  is  driving  an 
8,000-ft.  drainage  adit  in  the  Pinos 
Altus,  planning  to  unwater  a  number 
of  old  gold-silver-lead  mines.  The 
Mogollon  Mines  Co.  is  employing  100 
men.  S.  J.  Kidder,  the  manager,  re- 
ports  unusual    success    in    locating    ore- 

b 

At  Lordsburg  the  Calumet  &  Arizona 
Co.  is  shipping  7,000  tons  of  siliceous 
copper  ore  monthly  from  its  85  mine, 
this  ore  going  to  the  smeller  at  Doug- 
las. A  new  300-hp.  Nordberg  elect  tit 
hoist  has  just  been  installed.  Pneu- 
matic flotation  equipment  has  been  in- 
tailed  in  the  65-ton  mill  of  the  Last 
i  lhance  Co. 

The  only  big  property  that  is  not 
working  is  the  I'.urro  Mountain  Brnnch 
of  the  Phelps  Dodge  Corporation,  where 
only  pomps  are  operating,  and  the 
plants  are  ready  for  operations  on  short 

1  he  old  Graphic  mine  at  I  look1 

near      Iteming,      Will      be      reopened      by 

Boughton,   recently   with   the 

United    Stales    Smelting   Co.    at    Kiorro, 

and  George  L.  McCann,  of  the  Chino 
Copper  at  Santa  Rita,     This  property 

iked  during  the  BO's,  and  is  said 
to  have  produced  700,000  tons  of  ore. 
The  new  management  will  employ  100 
men.  starting  development  work  on  the 

level. 


NEVADA 

Nevada    Consolidated   Mills    2,400   Tons 
In    Two    Rebuilt    Units 

McGill  —  The  Nevada  Consolidated 
Copper  Co.  is  now  treating  approxi- 
mately 2,400  tons  of  copper  ore  daily 
In  the  reconstruction  following  the  fire 
of  last  July,  two  units  are  completed, 
and  each  handles  about  1,200  tons  daily. 
It  is  expected  that  five  units  will  be 
operating  soon  after  the  first  of  the 
year.  This  will  give  a  daily  capacity  of 
6,000  tons.  It  is  believed  that  this 
capacity  will  be  maintained  until  im- 
proved markets  justify  completion  of 
the  three  other  units  under  considera- 
tion, making  an  ultimate  capacity  of 
around  10,000  tons  daily.  The  high- 
grade  orebody  in  the  Ruth  mine  con- 
tinues to  produce  well. 

Divide — Production  of  the  Tonopah 
Divide  mine  for  October  was  1,492  tons, 
of  an  average  value  per  ton  of  $26.92. 
Shipments  were  increased  on  Nov.  1  to 
60  tons  per  day.  No  change  has  been 
reported  on  the  1,200  level;  the  cross- 
cut has  been  in  low-grade  vein  ma- 
terial for  20  ft.,  and  drifts  to  the 
southeast  and  northwest  have  been 
started.  The  southeast  drift  has  at 
least  250  ft.  to  go  before  reaching  the 
projected  position   of  known  orebodies. 

Royston — Lessees  working  from  the 
320  level  of  the  Hudson  mine  recently 
shipped  a  40-ton  car  of  ore  which  will 
run  about  $250  per  ton.  The  main 
shaft  is  now  being  sunk  from  the  400 
to  the  500  level  on  contract. 


COLORADO 

Standard   Chemical   Co.   Shuts   Down 
Carnotite  Properties 

Naturita — .John  I.  Mullen,  general 
superintendent  of  the  Standard  Chem- 
ical Co.,  which  has  been  operating 
carnotite  properties  in  Montrose 
County,  announces  the  closing  down 
of  the  plant  for  at  least  two  years,  or 
until  the  demand  for  radium  or  its 
products  justifies  resumption.  The 
plant  has  been  operation  for  the  last 
ten  years,  furnishing  employment  for 
from  ion  to  250  men.  with  an  average 
niie,  according  to  Mullen,  of 
1600,000  annually. 

Cripple  Creek — The  El  Paso  mine, 
which  has  been  closed  down  for  several 
years,  will  be  reopened  at  once,  accord- 
ing  to   an   announcement   made  by  John 

hoi  .  uperintendenl  of  the  El 
li  o  Consolidated  Mining  Co.  Approx- 
imately |50,000  will  be  expended  in 
putting   the   property   In  condition  for 

in;    this    will    require    two    or 

three  months  to  complete.  The  prop- 
erty will  In'  open  to  leasers  as  soon  as 
the  preliminary  work  is  finished;   but 

certain  blocks  will  be  reserved  by  the 
company  for  development  on  company 
account. 

A  promising  body  of  ore  running 
about  $50  per  ton  has  been  opened  up 
it.  virgin  ground  on  the  Doctor  Jack 
Pot  Lessees  on  the  Maggie  claim 
owned    by   the   Cresson   company   are 

shipping  ll-oz.  ore  from  a  new  dis- 
covery   near   the   surface. 
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Davis  Daly  Made  New  Production 

Record  in  October 

Butte — A  new  record  for  production 
was  made  in  October  by  the  Davis-Daly 
Copper  Co.,  which  sent  21,000  tons  of 
ore  to  the  Pittsmont  smelter.  As  the 
mine  is  not  worked  on  Sundays,  the 
October  output  was  at  the  rate  of 
nearly  1,000  tons  daily. 

Of  this  tonnage,  15,000  was  mined  in 
the  Colorado  mine  and  5,500  tons  came 
from  the  Hibernia.  The  latter  prop- 
erty is  one  of  the  richest  silver  mines 
in  the  Butte  district. 

Nothing  is  showing  on  the  surface 
of  any  move  toward  a  settlement  be- 
tween the  Davis-Daly  and  the  Anaconda 
companies  of  the  dispute  over  orebodies. 
A  large  staff  of  experts  employed  by 
the  former  company  has  gone  over 
every  inch  of  the  ground  involved  and 
has  left  to  prepare  reports.  There  is 
no  indication  that  either  side  has  made 
a  move  toward  starting  litigation. 

In  the  first  fifteen  days  of  November 
the  Emma  mine  of  the  Anaconda  com- 
pany produced  3,000  tons  of  zinc  ore, 
which  was  shipped  to  the  Great  Falls 
smelter.  The  Emma  also  forwarded 
considerable  manganese  ore  to  Great 
Falls.  The  Anaconda  company  is  de- 
veloping in  the  Moonlight  mine,  which 
has  been  shut  down  for  four  years. 
About  sixty  men  are  employed  in  the 
work. 

Deer  Lodge — The  Champion  mine  of 
the  Butte-Jardine  Metals  Mines  Co.  is 
producing  eighty  tons  of  milling  ore 
daily,  assaying  13  oz.  silver.  This  ca- 
pacity will  be  increased  to  120  tons. 
The  mine  is  employing  120  men. 
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the  week  ended  Nov.  17  amounted  to 
150  cars.  Shippers  were:  Chief  Con- 
solidated, 52  cars;  Tintic  Standard,  43; 
Dragon,  14;  Eagle  &  Blue  Bell,  9; 
Victoria,  9;  Iron  Blossom,  9;  Colorado, 
7;  Empire  Mines,  3;  Swansea,  3;  Bul- 
lion Beck,  1. 

The  Iron  King  is  making  prepara- 
tions for  beginning  the  shipment  of 
fluxing  iron  ore.  The  Iron  Blossom  has 
just  made  a  small  shipment  of  excep- 
tionally rich  ore,  which  will  bring  in 
a  considerable  sum  of  money. 

Marysvale— Work  is  being  done  at 
the  American  Consolidated  (formerly 
the  I.  X.  L.)  mines  adjoining  the  Deer 
Trail.  Fred  Dern,  of  Salt  Lake,  is  man- 
ager. 

Aha— The  South  Hecla  Mines,  a  con- 
solidation of  the  South  Hecla  with 
other  Alta  properties,  is  levying  an 
assessment  of  lc.  a  share.  Reasons  for 
this  are  said  to  be  debts  of  companies 
going  to  form  merger;  additional  sums 
for  income  tax;  and  hindrance  of 
operation  in  Rustler  and  Skipper  fis- 
sure stopes  of  the  South  Hecla  from 
gas  and  water. 


UTAH 


Utah  Copper  Co.  Is  Increasing  Output 
of  Magna  Mill 

Park  City — Shipments  for  the  week 
ended  Nov.  17  amounted  to  3,418  tons, 
compared  with  3,772  tons  the  week 
preceding.  Shippers  were:  Park  City 
Mining  &  Smelting,  1,121  tons;  Silver 
King  Coalition,  1,050;  Park -Utah,  853; 
and  Ontario,  394  tons. 

Bingham — Shipments  for  the  week 
ended  Nov.  17  amounted  to  88  cars 
(shipments  by  Utah  Copper  and  Utah 
Consolidated  not  given  here).  Shippers 
were:  United  States  Mining,  50  cars; 
Utah  Apex,  22;  Bingham  Mines,  10; 
Montana-Bingham,  6.  The  Ohio  Cop- 
per is  making  a  shipment  of  30  tons 
of  cement  copper  from  its  leaching 
operations.  A  similar  shipment  was 
made  two  weeks  ago. 

Garfield — At  the  Magna  mill  of  the 
Utah  Copper,  a  second  flotation  unit 
has  been  put  into  operation,  and  a 
third  is  expected  to  be  ready  for  opera- 
tion Dec.  1.  It  is  understood  that  a 
new  unit  is  expected  to  go  into  opera- 
tion every  two  weeks  until  a  capacity 
of  twelve  units  is  reached.  Each  flota- 
tion unit  has  a  capacity  of  1,000  tons 
of  ore  daily.  At  present  the  Magna 
mill  is  employing  500  men,  of  whom 
200  are  employed  in  milling  and  300  on 
construction. 

Eureka — Tintic     shipments     for     the 


MICHIGAN 


Surplus  Copper  in  Lake  Country  Has 
Disappeared 
Houghton— Dec.  1  probably  will  see 
the  docks  in  the  Michigan  district  bare 
of  surplus  copper.  November  business 
is  brisk,  deliveries  having  been  made 
in  large  volume.  Export  trade,  so  far 
as  Lake  copper  is  concerned,  is  pick- 
ing up.  France  is  taking  the  bulk  of 
this  metal,  although  Germany,  Belgium, 
and  the  Scandinavian  countries  also  are 
in  the  market.  At  the  Calumet  & 
Hecla  smelter,  sixteen  furnaces  are  in 
operation.  The  electrolytic  plant  has 
been  shut  down  to  await  a  new  supply 
of  cupola  blocks,  which  are  smelted 
into  anodes  from  which  the  silver  is 
extracted  by  electrolysis.  The  electro- 
lytic plant  has  been  in  operation  con- 
tinuously, treating  the  anodes  made 
from  a  large  accumulation  of  cupola 
blocks. 

Gogebic  Range 

Ironwood— The  last  cargo  of  ore  from 
the  Gogebic  Range  was  shipped  from 
the  docks  at  Ashland  on  Nov.  23.  It 
was  from  the  Sunday  Lake  mine,  at 
Wakefield.  This  does  not,  however,  end 
shipping,  as  for  several  years  past  a 
considerable  tonnage  has  been  shipped 
"all  rail"  from  this  range.  Most  of 
this  has  been  from  the  mines  of  the 
Steel  &  Tube  Co.  of  America,  and  has 
gone  to  that  company's  furnaces  at  May- 
ville,  Wis.,  and  Chicago;  also,  some  ore 
has  been  shipped  to  St.  Louis.  Last 
season  about  250,000  tons  of  ore  was 
shipped  "all  rail." 

"C"  shaft  of  the  Pabst  mine  has  been 
closed  permanently.  It  was  the  last 
hanging  wall  shaft  of  the  Norrie-Au- 
rora-Pabst  group  to  be  abandoned.  Two 
others,  the  Corry  shaft  of  the  East 
Norrie  mine  and  "A"  shaft  of  the  Au- 
rora mine,  were  closed  down  within  the 
last  four  years.  All  had  been  pulled 
out  of  line  by  mining  operations  despite 
pillars  to  support  them.    For  that  rea- 
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son  and  to  recover  the  considerable  ton- 
nages of  ore  contained  in  the  shaft 
pillars,  these  old  shafts  were  all  re- 
placed by  new  shafts  back  in  the  foot 
wall. 

MINNESOTA 


Mesabi    Range 

Second  Shift  at  Bennett  Mine  Will 
Employ  200  More  Men 

Marble — Stripping  operations  at  the 
Marjorca  mine,  operated  by  the  Pick- 
ands-Mather Co.,  has  been  resumed. 
The  new  work  will  uncover  additional 
ore  beyond  the  original  pit  limits.  It 
is  anticipated  that  this  work  will  con- 
tinue through  the  winter. 

Eveleth— The  mines  of  the  Oliver 
Iron  Mining  Co.  in  this  vicinity  have 
concluded  their  shipments  for  this  sea- 
son with  a  total  of  2,850,000  tons,  which 
compares  favorable  with  past  years. 
Stockpiling  of  the  ore  has  been  started 
at  all  of  the  underground  properties, 
and  three  shovels  are  removing  strip- 
pining  in  the  Leonidas  pit  and  four  in 
the  Spruce  pit.  It  is  planned  by  the 
company  to  keep  all  underground  opera- 
tions to  full  capacity,  and  some  develop- 
ment work  will  be  undertaken  in  the 
underground  workings  of  the  Leonidas 
mine. 

Keewatin— The  Pickands-Mather  Co. 
has  announced  that  operations  at  the 
Bennett  mine  will  be  increased  to  a 
double  shift  basis  as  soon  as  the  re- 
quired men  can  be  obtained.  The  addi- 
tion of  a  night  shift  will  give  employ- 
ment to  over  200  men,  and  accord- 
ing to  present  plans  the  operations  will 
be  pushed  to  the  fullest  extent. 

Nashwauk — All  ore  shipments  have 
been  completed  by  Butler  Bros,  at  the 
Harrison  and  Patrick  open  pits,  and 
the  washing  plants  serving  the  two 
properties  are  now  closed  for  the  win- 
ter months.  The  concentrates  which 
were  stockpiled  during  an  acute  car 
shortage  were  also  shipped  at  the  latter 
part  of  the  season.  One  steam  shovel 
is  taking  clean-up  cuts  in  the  Patrick 
pit. 

Vermilion  Range 

Ely — The  shipments  of  ore  from  the 
various  mines  is  practically  complete, 
and  stockpiling  is  being  done  at  all  of 
the  mines  except  the  North  Chandler, 
whose  total  production  of  200  tons  per 
day  is  being  sent  to  the  Zenith  Furnace 
Co.  at  Duluth.  The  Pioneer  mine,  a 
property  of  the  Oliver  Iron  Mining  Co., 
was  the  largest  shipper,  with  600,000 
tons,  and  the  Zenith  mine,  operated  by 
the  Pickands-Mather  Co.,  shipped  250,- 
000  tons.  Total  shipments  from  this 
district  were  1,200,000  tons,  which  in- 
cludes the  above  mines,  and  also  the 
Sibley,  Section  Thirty,  and  Soundan 
mines. 

There  has  been  no  resumption  of 
work  at  the  South  Chandler  mine,  which 
has  been  closed  for  two  years,  but 
stockpiling  of  ore  is  in  progress  at  the 
Armstrong  Bay  mine,  and  no  doubt  this 
property  will  enter  the  shipping  list 
next  season,  as  the  spur  track  to  the 
property  has  been  completed. 
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Daily 

Prices  of  Metals 

Copper.  N.  Y.. 

net  refinery* 
Electrolytio 

Tin 

Lead 

Zino 

Nov. 

99  Per  Cent 

Straits 

N.  Y. 

6t.  L. 

St.  L. 

23 

13.625 

35.2? 

36.00 

7.00@7.20 

6.90 

6.85@6.90 

24 

13.625 

35  .2? 

36  00 

7.10 

6.925 

6.80@6.85 

25 

13.625 

35.25 

36  00 

7.10 

6.95 

6.95@7.00 

27 

13.625 

35.25 

36.50 

7.10 

6.95@6.975 

6.95@7.00 

28 

13.625 

35,25 

36.50 

7.10 

6.95@6.975 

6.95@7.00 

29 

13.625 

34.75 

36.00 

7.10 

6.95@6.975 

6.95@7.05 

•These  prices  correspond  to  the  following  quotations  for  copper  delivered:  Nov.  23 
i 9  Inc.,  13.S75C. 

The  above  quotations  are  our  appraisal  of  the  average  of  the  major  markets  based 
renerallv  on  sales  as  made  and  reported  by  producers  and  agencies,  and  represent  to 
the  best"  of  our  judgment  the  prevailing  values  of  the  metals  for  deliveries  constituting 
the  major  markets,  reduced  to  the  basis  of  New  York  cash,  except  where  St.  Louis 
is  the  normal  basing  point,  or  as  otherwise  noted.  All  prices  are  in  cents  per  pound. 
Copper  is  commonly  sold  "delivered."  which  means  that  the  seller  pays  the  freight  from 
the  refinery  to  the  buyer's  destination. 

Quotations  for  copper  are  for  ordinary  forms  of  wire  bars,  ingot  bars  and  cakes. 
For  Ingots  an  extra  of  0.05c.  per  lb.  is  charged  and  there  are  other  extras  for  other 
shapes.     Cathodes  are  sold  at  a  discount  of  0.125c.  per  lb. 

Quotations  for  zinc  are  for  ordinary  Prime  Western  brands.  Tin  Is  quoted  on  the 
basis  of  spot  American  tin.  99  per  cent  grade,  and  spot  Straits  tin.  Quotations  for  lead 
reflect  prices  obtained  for  common  lead,  and  do  not  include  grades  on  which  a  premium 

The  quotations  are  arrived  at  by  a  committee  consisting  of  the  market  editors  of 
Engineering  and  Mining  Journal-Press  and  a  special  representative  of  the  Federal 
bureaus  in  Washington  which  are  interested  in  the  mining  Industries. 

London 


Copper 

Lead 

Zinc 

Nov. 

Standard 

Eleeto- 
lytic 

Spot 

S  M 

Spot 

3M 

Spot 

26} 

26} 
26} 
26} 
261 

3M 

Spot 

SM 

23 
24 

27 
28 
29 

62 
61! 

6U 
61* 
611 

63 

62| 
62| 
62| 
62, 

70 

69J 

69i 

691 

691 

174* 
1741 
1745 
174? 
174 

1755 
175f 
175J 
I75f 

175 

251 
251 
25} 
254 
25} 

36 

361 

361 

38| 

39 

34  J 

34| 

35 

35J 

35J 

The  above  table  gives  the  closing  quotations  on  the  London  Metal  Exchange, 
prices  In  pounds  sterling  per  ton  of  2,240  lb. 


Silver  and  Sterling  Exchange 


Sterling 
Exchange 
"Checks" 

Silver 

Nov. 

~27" 
28 
29 

Sterling 
Exchange 
"Checks" 

Sot. 

New  York 

Domestic 
Origin 

New  York 

foreign 
Origin 

London 

23 
24 

2: 

4.49} 
4.49} 
i  49] 

99} 
99} 
99} 

64} 
64} 
64} 

32} 

32A 

32ft 

4.50} 

#.511 

4.51J 

New  York 

Domestic 

Origin 

New  York 
Foreign     1 
Origin 

99} 
99} 
99} 

64} 
63} 
64} 

32ft 

31} 

32ft 


New  York  quotations  are  as  reported  by  Handy  &  Harman  and  are  In  cents  per 
troy  ounce  of  bar  silver,  999  One.  London  quotations  are  In  pence  per  troy  ounce  of 
sterling  sliver.  925  fine.  Sterling  quotations  represent  the  demand  market  in  the  fore- 
noon.    Cables  command  one-quarter  of  a  cent  premium. 


Metal  Markets 

C  ipper,  sine,  and  tin   I 

small    demand   during   the    last    week, 
and  with  the  Thanksgiving  holiday  to- 
morrow, not   much   business  can  be  ex- 
Dntil    Honda;    al 

ti  ong.     Among  i 
.Mt   materials,  the  arsenic   mar- 

ind   the   price   rising 

of  the  prim  it 

Copper 

There 

llvexed  today  (hen  there  Wire  a   week 

ago,  and  than  li  no  diffli  ulty  ii 

large  amounl     at  copper   for  delivery 


over  the  next  two  or  three  months  at 

this  level,  when-  the  freight  rate  is  not 

more  than   25c.   per   100  lb.     On   some 

ile  business  this  price  hat   been 

haded   to    i  :  80i .     Also,  two  or  three 

i   in  in  offered  bj  second-hands, 

and  this   metal   is   reported  to  have   lieen 

obtainable  at    L8.75c    delivered.    There 
much  at  this  availabli 

USUal  at  the  end  of  a  month,  however. 
<>n  the  other  hand,  some  producers 
have    dune    business    as    high    as    I  lc,    a 

sale    having   been    made    yesterday    at 
that    level,   and    where   the   freight   rate 
above  normal  too. 
Export    demand    has   been   quiet,    but 

the  pn.  •  n   wUafactory,  com- 

par.  .1   with   tli.    dome  I  I    market. 


Average  Metal  Prices  for  November 

Copper: 

New  York  Electrolytic 13.598 

Lead: 

New    York 7.047 

St.    Louis 6.868 

Silver: 

New   York,  foreign 65.177 

New  York,  domestic 99.250 

Sterling    Exchange 447.484 

Zinc: 

St.    Louis 7.104 

Tin: 

99   ner   cent. 35.911 

Straits     36.734 

Antimony   6.581 

Quicksilver 71.521 

Platinum 108.000 

Lead 

The  official  contract  price  of  the 
American  Smelting  &  Refining  Co.  was 
advanced  from  7  to  7.10c.  on  Nov.  24. 

The  advance  of  the  Smelting  com- 
pany brought  its  price  about  to  the 
level  of  outside  interests  for  December 
and  January  lead.  At  the  new  level, 
lead  was  in  freer  supply  and  more 
was  sold  for  Eastern  delivery  than  for 
some  weeks.  For  prompt  and  spot  lead, 
premiums  continue  to  be  asked,  and 
7.25c.  would  no  doubt  have  to  be  paid, 
though  practically  none  is  being  sold, 
so  that  the  influence  of  this  price  on 
the  major  market  is  practically  nil. 
The  St.  Louis  market  has  been  dull; 
today  some  quotations  as  high  as  7c. 
are  heard,  but  this  figure  could  be 
shaded  on  actual  business. 
Zinc 

After  sagging  last  Thursday  and 
Friday,  the  market  recovered  quickly, 
and  prices  today  are  as  high  as  7.05c, 
which  was  received  for  some  sales.  The 
uneven  market  of  the  last  two  weeks 
was  probably  caused  by  international 
speculative  trading  in  the  absence  of 
American  consuming  demand.  The 
al  position  of  zinc  is  sound  and 
offered  no  excuse  for  the  decline  in 
price.  New  York  prices  continue  35c. 
per  100  lb.  above  St.  Louis  levels,  and 
in  the  East  high-grade  continues  at 
B  25l        per     lb,     delivered. 

Tin 
Consumers     continue     out     of     the 

market,  and  there  is  little  interest  m 
tin.  Competition  with  Chinese  brands 
has  forced  the  price  of  99  pez 
cent  grade  to  more  than  a  cent  baton 
the  price  of  Straits,  Slow  unloading 
made  a  slight  scarcity  in  the  supply  of 
for    spot    delivery,   but    the   eon 

dittos  is  temporary  and  unimportant, 
There  is  practically  no  ditTerene. 
between  the  prices  asked  for  December 
and   February  tin. 

Arrivals  "f  tin,  in  long  tons:  Nov. 
I   to  28,   1,662. 
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Gold 
Gold  in  London:   Nov.  23d,  91s.  8d.; 
24th,    91s.    9d.;    27th,    91s.    7d.;    28th, 
91s.;   29th,  91s.    Id. 

Foreign  Exchange 

Sterling  has  been  particularly  strong, 
hut  other  exchanges  did  not  share  in 
the  advance  to  any  particular  extent. 
On  Tuesday,  Nov.  28,  francs  were 
6.98c;  lire,  4.77c;  marks,  0.0125c;  and 
Canadian  dollars,  e\   per  cent  discount. 

Silver 

The  London  market  touched  a  new 
low  level  for  the  year  on  Nov.  28,  but 
the  advance  in  sterling  exchange 
counteracted  to  some  extent  in  New 
York  the  effect  of  this  fall.  There  was 
some  slight  recovery  on  the  29th,  but  the 
market  closes  with  a   weak   undertone. 

.Mexican  Dollars— Nov.  23d,  491,  24th, 
49;  25th,  491;  27th,  49;  28th,  481;  29th, 
49. 

Other  Metals 

;uns  cover  large  wholesale  lots,  f.o.b. 
New    York,    unless   otherwise   specified. 

Aluminum — General  market  for  99 
per  cent  grade,  about  22@23c.  per  lb. 
London  quotations,  £92   10s. 

Antimony  —  Chinese  and  Japanese 
brands,  6.50c;  quiet.  W.  C.  C  6.75@ 
7.25e.  Cookson's  "C"  grade,  spot,  8g@ 
9c  Chinese  needle  antimony,  lump, 
nominal,  4.50c  per  lb.  Standard 
powdered  needle  antimony  ( 200  mesh ) , 
nominal  at  51c  per  lb.  White  antimony 
oxide,  Chinese,  guaranteed  99  per  cent 
Sb.O,.  6.75@7c 

Bismuth — $2.45  per  lb.  London  quotes 
10s. 

Cadmium — $1.15  per  lb.  London 
quotes  5s.  6d. 

Cobalt— Metal,  $3@$3.25  per  lb.; 
black  oxide,  $2  per  lb.  in  bbls.  London 
quotes  11  to  12s.  for  metal;  black  oxide, 
9s. 

Iridium — $240@$275  per  oz. 

Magnesium — Sticks,  11  in.,  99.9  per 
cent,  $1.25  per  lb.  London  quotes  4@ 
4s.  9d.  for  99  per  cent. 

Molybdenum  Metal — In  rod  or  wire 
form,  99.9  per  cent  pure,  $32@$40  per 
lb.,  according  to  gage.  Powder,  95  per 
cent,  $4.50  per  lb. 

Monel  Metal  — Shot,  32c;  blocks, 
32c  per  lb.,  f.o.b.  Bayonne,  N.  J. 

Nickel — Standard  market,  ingot  and 
shot,  36c;  electrolytic,  39c  Outside 
market  quiet  at  32@34c  per  lb. 

Osmium— Pure,  $70@$80  per  oz. 
troy,  in  Los  Angeles.     Strong. 

Palladium — $60  per  oz.  London, 
*17@£19  10s. 

Platinum— $108  per  oz.     London,  £23. 

Quicksilver  —  $71@$72  per  75-lb. 
flask.  San  Francisco  wires  $70.70. 
London,  £12. 

Radium — $70  per  milligram  of  ra- 
dium content. 

'Rhodium— $100@$115    per    troy    oz. 

'Selenium — Black  powdered,  amor- 
phous, 99.5  per  cent  pure,  $1.90  per  lb. 

'Tellurium — $2.50  per  lb. 

'Thallium  Metal — Ingot,  99  per  cent 
pure,  $8  per  lb. 


Tungsten  Metal — Powder,  97  to  98 
per  cent,  $1  per  lb.  contained  tungsten. 

Metallic  Ores 

Chrome  Ore — Indian  chrome  ore  at 
$18.50  per  ton,  c.i.f.  Atlantic  ports. 
Rhodesian  and  New  Caledonian,  $23 
and  $28  per  ton.    Market  quiet. 

Iron  Ore — Lake  Superior  ores,  per 
long  ton,  Lower  Lake  ports :  Old  Range 
bessemer,  55  per  cent  iron,  $5.95;  Me- 
sabi  bessemer,  55.  per  cent  iron,  $5.70; 
Old  Range  non-bessemer,  51i  per  cent 
iron,  $5.20;  Mesabi  non-bessemer,  51  h 
per  cent  iron,  $5.05. 

Magnetite  Ore — F.o.b.  Port  Henry, 
N.  Y.:  Old  bed  21  furnace,  $5  per 
long  ton;  old  bed  concentrates,  63  per 
cent,  $5.25;  Harmony,  cobbed,  63  per 
cent,  $5.25;  new  bed  low  phosphorus, 
65  per  cent,  $7.50. 

Manganese  Ore — 30c.  per  long  ton 
unit,  seaport,  plus  duty;  equivalent  to 
about  45c.  Chemical  ore,  $75@$80  per 
gross  ton. 

■Molybdenum  Ore — 60c  per  lb.  of 
MoS,  for  85  per  cent  MoS„  concentrates, 
plus  duty;  equivalent  to  85@90c  per  lb. 

Tantalum  Ore — Hand-sorted  ore,  70 
per  cent  combined  columbite-tantalite, 
40c.  per  lb.,  South  Dakota. 

'Titanium  Ores — Ilmenite,  52  per 
cent  TiO.,  U@2c  per  lb.  for  ore.  Ru- 
tile,  96  per  cent  TiO~,  10c  per  lb.  for 
ore,  with  concessions  on  large  lots  or 
contracts. 

Tungsten  Ore  —  Wolframite,  $7.50; 
scheelite,  $8@$8.50  per  unit  of  WO., 
f.o.b.  New  York. 

Uranium  Ore  (Carnotite) — Ore  con- 
taining from  2  to  2J  per  cent  XLO,, 
$3.50  per  lb.  of  contained  U308. 

Vanadium  Ore — No  quotation.  Re- 
cently $1  per  lb.  of  V205  content. 

Zircon  —  Zirconium  silicate,  f.o.b. 
Pablo,  Fla.,  4J@13c  per  lb. 

Zinc  and  Lead  Ore  Markets 

Joplin,  Mo.,  Nov.  25— Zinc  blende,  per 
ton,  high,  $47.50;  basis  60  per  cent 
zinc,  premium,  $45@$44;  Prime  West- 
ern. $43@$42;  fines  and  slimes,  $41@ 
$39;  average  settling  price,  all  grades 
of  blende,  $42.32.  Calamine,  basis  40 
per  cent  zinc,  $22@$24. 

Lead,  high,  $93.60;  basis  80  per  cent 
lead,  $93.  Average  settling  price,  all 
grades  of  lead,  $88.10  per  ton. 

Shipments  for  the  week:  Blende, 
17,282;  calamine,  125;  lead,  2,137  tons. 
Value,  all  ores  the  week,  $922,330. 

Shipments  for  eleven  months:  Blende, 
414,073;  calamine,  2,034;  lead,  81,731 
tons.  Value,  all  ores  eleven  months, 
$19,565,560. 

The  zinc  shipment  was  larger  than 
that  for  any  other  week  this  year,  and 
also  larger  than  that  of  any  other  week 
since   March,   1920. 

The  railroads  made  a  ruling  that  car 
distribution  would  be  on  the  basis  of 
ore  purchased,  resulting  in  unusually 
large  purchases  during  November.  The 
Northeast  Oklahoma  railroad  has  se- 
cured a  large  number  of  eastern  flat 
cars,  is  boarding  the  sides,  and  supply- 


ing these  cars  to  shippers,  thus  account- 
ing for  the  larger  shipments  for  the  last 
two  weeks.  It  is  proposed  to  use  them 
for  short  deliveries  to  the  smelters  for 
a  few  weeks,  and  then  to  load  them 
with   metal   for   their  return   east. 

The  weakened  tendency  of  slab  zinc 
reacted  on  the  ore  market,  with  reduc- 
tions of  $2  to  $3  per  ton.  Lead  was 
again  strong,  with  a  50c.  advance. 

Platteville,  Wis.,  Nov.  24— Blende, 
basis  60  per  cent  zinc,  $45  per  ton. 
Lead,  basis  80  per  cent  lead,  $93  per 
ton.  Shipments  for  the  week:  Blende, 
521  tons;  lead  ore,  none.  Shipped  dur- 
ing the  week  to  separating  plants,  989 
tons  blende. 


furnished    by    Foote    Mineral    Co. 
Philadelphia.  Pa. 


Non-Metallic  Minerals 

Asbestos — Crude  No.  1,  $650@$700; 
No.  2,  $350@$400;  long  spinning  fibers, 
$165@$275;  magnesia  and  compressed 
sheet  fibers,  §125@$175;  shingle  stock, 
$60@$90;  paper  stock,  $30@$45;  ce- 
ment stock,  $15@$20;  shorts,  $7@$12 
— all  per  short  ton,  f.o.b.  mines,  Quebec. 

Rhodesian  No.  1  crude,  $400;  No.  2, 
$275  for  best  quality,  c.i.f.  New  York. 

Producers  report  crudes  and  spinning- 
fibers  quiet;  shingle,  paper,  and  cement 
stocks  show  strength  and  activity.  Rail 
embargoes  are  troublesome. 

Barytes— Crude,  $8@$8.50  per  ton. 
f.o.b.,  mines.  Ground,  off  color,  $13@ 
$14;  white,  $16@$17,  f.o.b.  plant.  Prime 
white  floated,  $24@$28  per  ton,  St. 
Louis. 

Demand  is  good  and  seems  to  be  in 
fair  way  to  hold  up  for  some  months 
to  come. 

Bauxite — American,  crushed  and 
dried,  $6@$9  per  gross  ton;  pulverized 
and  dried,  $12@$14  per  gross  ton; 
calcined,  $22@$25  per  gross  ton,  all 
f.o.b.  shipping  points.  Foreign  bauxite 
offered  at  $5@$8  per  metric  ton,  c.i.f. 
Atlantic  ports,  depending  upon  grade. 
Borax — Granulated  and  refined,  crys- 
tals or  powdered,  in  bags,  carloads,  51c. 
per  lb.;  in  bbls.,  5Jc  Boric  acid,  lie 
Chalk — English,  extra  light,  5c  Do- 
mestic light,  41@4ic;  heavy,  3i@33c 
per  lb.,  all  f.o.b.  New  York. 

China  Clay  (Kaolin) — Crude,  $6@ 
$8;  washed,  $8@$9;  powdered,  $12@ 
$20;  bags  extra,  per  net  ton,  f.o.b. 
mines,  Georgia;  powdered  clay,  $14@ 
$20,  f.o.b.  Virginia  points.  Imported 
lump,  $14@$20,  f.o.b.  American  ports; 
powdered,  $40@$45,  f.o.b.,  New  York. 
1A  grade,  refined,  $14@$15  per  ton, 
Delaware. 

Canadian,  in  lumps,  $16@$18,  f.o.b. 
Quebec  points.     Demand  good. 

Diatomaceous  Earth  —  Crude  air- 
dried  material,  in  large  lumps,  $8  per 
ton,  f.o.b.  California  quarries.  Ground 
material  for  insulation  is  priced  accord- 
ing to  density.  It  is  being  sold  for  $35 
per  ton,  having  a  settled  weight  of  15 
lb.  per  cu.ft.,  and  $25  per  ton  for  20  lb 
per  cu.ft.  The  highest  grade  of  mate- 
rial, the  so-called  "air  float"  or  "bag- 
house,"  suitable  for  polishes  and  similar 
uses,  brings  from  $75  to  $100  a  ton. 
All  prices  f.o.b.  quarry.  Material  suit- 
able for  filtration  is  not  in  line  with 
the  other  grades  of  powders.    Contracts 
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with  large  consumers  are  at  present  in 
force  at  a  figure  as  low  as  $17  per  ton, 
f.o.b.  quarries.  It  is  doubtful,  however, 
if  contracts  could  be  made  at  present 
at  less  than  $20  or  $22.50  per  ton.  The 
prices  quoted  on  this  grade  of  material 
depend  largely  on  estimated  consump- 
tion of  the  purchaser.  All  above  quo- 
tations are  on  a  minimum  car  basis, 
a  minimum  car  holding  20  tons  of 
2,000  lb. 

Emery  —  Turkish  and  Greek  manu- 
factured emery,  6@8c.  per  lb.  Ameri- 
can, 3i@5£c.  Inferior  grades,  3£c,  f.o.b. 
New  England  points. 

Feldspar  — No.  1  pottery  grade, 
$5.50@$7.50  per  long  ton;  No.  2, 
$5@$5.50;  f.o.b.  North  Carolina  points. 
No.  1,  $7.50;  No.  2,  $6.50;  ground,  60 
to  80  mesh,  $18@$20  per  short  ton; 
120  to  150  mesh,  $20@$24;  200  mesh, 
$25@$30;  f.o.b.  Connecticut  points. 
No.  1,  Canadian,  $20  per  net  ton,  f.o.b. 
Ohio  mills. 

First  quality  ground,  $21  in  New 
Hampshire,  $18  in  Maine;  second  qual- 
ity, $16  in  New  Hampshire.  In  Colo- 
rado, No.  1  crude,  $5;  No.  2,  $4.50  per 
short  ton. 

Potters'  strike  is  affecting  all  pro- 
ducing centers.    Market  quiet. 

Fluorspar  —  Fluxing  gravel,  85  per 
cent  CaF,  and  not  over  5  per  cent 
silica,  $21.50,  f.o.b.  mines;  not  over  6 
per  cent  silica,  $21;  80  per  cent  grade, 
not  over  5  per  cent  silica,  $20;  ground 
acid  grade,  $45  in  bulk;  ground  enamel- 
ing grade,  $35  in  bulk;  packages,  $4 
extra,  all  f.o.b.  mines,  Illinois. 

No.  1  lump,  $30;  No.  2,  lump,  $25, 
f.o.b.  Illinois  mines. 

Fuller's  Earth — 16  to  60  mesh,  $19 
per  ton;  16  to  30  mesh,  $17;  30  to  60 
mesh,  $18;  60  to  100  mesh,  $14;  100 
mesh  and  finer,  $10;  f.o.b.  Florida  mines. 
Graphite — American  flake,  4@5c.  per 
lb.  at  mines.  Ceylon  lump,  first  quality, 
5@5|c  per  lb.,  plus  duty;  chip,  4@41c; 
.'ojSJc.  Mexican  crude  amorphous, 
$15@$35,  f.o.b.  New  York. 

Gypsum — Crushed  rock,  $3  per  ton 
in  most  states.  Ground,  $3.50@$4, 
f.o.b.  shipping  points. 
Kaolin— See  China  Clay. 
Limestone — Crushed,  New  York  State 
shipping  points,  h  in.  and  larger,  $1.10 
@$1.35  per  net  ton.  Agricultural  lime- 
stone, $2.50@$3  net  ton,  f.o.b.  eastern 
shipping   points. 

Magnesite — $15    per    ton    for    crude, 
$.37.50     for    calcined     magnesite,    f.o.b. 
California  points.    Northwest  American 
i,ut    down      Dead- 
|,UI.  itc    trains,    (43-50    per 

net   ton,   f.<«.b.    Baltimore; 
Pa. 
Mica  No.  1   quality,  ljx2 

in..    16c.   per  lb.;  2x2   in..   86 

:     in.,    $1.20;    3x4     in.     $1.60; 
.     !;  4x8  in  .  -  ' 
.-,1!     per     lb.     f.o.b.     North     Carolina; 
thumb  trimmed;  11  in.  disks,  75c.  | 

Mon.iiti-   -Minimum      6      per     cent 
Tho  lb. 

Phosphate      77   I  nl    tri- 

.   h;i ill    rock,   $K   per 
ton.  f.o.b.     Jacksonville;  77  to 


cent  pebble  grades,  $7.50;  75  to  74  per 
cent  pebble,  $6;  70  per  cent  pebble, 
$4.50;  66  to  68  per  cent  pebble,  $4.10, 
f.o.b.   Tampa. 

Seventy-two  per  cent  washed  and 
unground,  $6@$6.50  per  long  ton;  75 
per  cent  kiln-dried  lump,  $6.50@$7; 
65@70  per  cent  ground,  $6@$6.50  per 
ton,  f.o.b.  Tennessee  mines. 

Pumice  Stone — Imported  lump,  3@ 
40c.  per  lb.;  domestic  lump,  5c;  ground, 
5@6c,  all  f.o.b.  New  York. 

Pyrites — Imported  lump,  1  in.  diam- 
eter and  up,  lllc.  per  unit;  furnace 
size,  2i  in.  diameter,  12 Jc.  per  unit; 
fines,  through  i-in.  mesh,  llic.  per  unit; 
cinder  property  of  buyer,  ex  ship,  Atlan- 
tic ports.  Ore  contains  50@51  per  cent 
sulphur;  cinder  about  63  per  cent  metal- 
lic iron.     Market  weak. 

Silica— Glass  sand,  generally  $1.75@ 
$2.50  per  ton,  f.o.b.  shipping  point; 
sand-blast  material,  $2.50@$5.  Ground 
250  to  450  mesh,  $20@$40,  f.o.b.  mills. 
Glass  sand,  $5@$10,  f.o.b.  Massachu- 
setts. 

Sulphur— $16@$18  per  ton  for  do- 
mestic, f.o.b.  Texas  and  Louisiana 
mines;  $18@$20  for  export,  f.a.s.  New 
York. 

Talc — 200  to  325  mesh,  $14.75  per 
ton  in  carload  lots,  f.o.b.  New  York 
points;  $8@$12  per  ton  depending 
upon  fineness  and  color,  f.o.b.  Georgia 
points.  Ground  talc  and  soapstone  in 
coarse  grade,  $7@$8  per  short  ton, 
f.o.b.  Vermont  shipping  points. 

Tripoli — Once  ground,  rose  and  cream 
colored,  $16@$25;  white,  $18@$27; 
double  ground,  r.  and  c,  $17@$25;  w., 
$19@$30;  air-float,  r.  and  c,  $25@$30; 
w.,  $35;  super  air-float,  r.  and  c,  $35@ 
$40;  w.,  $40@$45.  All  per  short  ton 
in  200-lb.  burlap  bags  with  paper  liners, 
minimum  car,  30  tons,  f.o.b.  Missouri 
points.    Market  strong. 


Mineral  Products 
Arsenious    Oxide    (white    arsenic) — 
firm  at  12@13c.  per  lb. 

Copper  Sulphate  —  Large  crystals, 
5.80c.  per  lb.;  small,  5.70c. 

Sodium  Nitrate— $2,475  per  100  lb., 
ex  vessel  Atlantic  ports. 

Potassium  Sulphate  —  Powder,  do- 
mestic, $1  per  unit,  basis  90  per  cent, 
f.o.b.  New  York. 

Sodium  Sulphate— $25@$27  per  ton, 
New  York. 

Ferro-Alloys 
Ferrocerium— Per  lb.,  $15@$20. 
I ■",  rrochrome—  1  to  2  per  cent  carbon, 
r   lb.;    4    to   6    per   cenl    carbon. 
pi  r  lb. 
Ferromnngancsc  —  Domestic,    78@82 
pet  cent,   |101    per   gross    ton,   f.o.b.. 

furnace.    Bpiegeleisen,   19@21   per  cent. 
Lfl  per  cent,  |86. 
Perromolybdeanm-  18  per  lb.  of  con- 
tained   molybdenum   for 

I  .rrosihron  10  to  15  per  cent,  $38 
@$40  per  gross  ton,  f.o.b.  works;  50  per 
cent,  $70®f76;  7:.  par  cent,  $11 

'Price   furnished   bf    Poots   Itinera]   Co 

..lolphla.  Pa. 
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Ferrotitanium — For  15  to  18  per  cent 
material,  $200@$225  per  ton,  f.o.b.  Ni- 
agara Falls,  N.  Y. 

Ferrotungsten— 95c.  per  lb.  of  con- 
tained W.,  f.o.b.  works.    Market  firm. 

Ferro-uranium — 35  to  50  per  cent 
U,  $6  per  lb.  of  U  contained,  f.o,b. 
works. 

Ferrovanadium— $3.50@$4  per  lb.  of 
V  contained,  f.o.b.  works.  Market  very 
active. 

Metal  Products 

Copper  Sheets — New  York  base, 
21.50c.  per  lb.;  wire,  15.625@15.875c. 
net. 

Lead  Sheets — Full  lead  sheets,  10.25c. 
per  lb.;  cut  lead  sheets,  10.50c.  in 
quantity,  mill  lots. 

Nickel  Silver— 29.25c.  per  lb.,  for  18 
per  cent  nickel  Grade  "A"  sheets. 

Yellow  Metal  —  Dimension  sheets. 
19.50c.  per  lb.;  rods,  16.50c.  per  lb. 

Zinc  Sheets— $9.25@$9.50  per  100  lb., 
f.o.b.   works.  v 

Refractories 

Bauxite  Brick— $45@$50  minimum, 
per  net   ton,  f.o.b.  shipping   point. 

Chrome  Brick— $50@$52  per  net  ton, 
f.o.b.  shipping  point. 

Chrome  Cement  — $23  per  net  ton, 
f.o.b.  shipping  point. 

Firebrick— First  quality,  $43@$46  per 
M.,  Pennsylvania,  Ohio,  and  Kentucky 
works;    second   quality,    $39@$41. 

Magnesite  Brick  — 9-in.,  straights. 
$70@$75  per  net  ton,  f.o.b.  works. 

Magnesite  Cement  —  $50.50@$52  per 
net  ton,  f.o.b.  shipping  points. 

Silica  Brick— $45@$47  per  M.,  Penn- 
sylvania; $50@$53,  Indiana;  $48@$50, 
Alabama. 

Zirkite— Powdered,  $50@$60  per  ton; 
brick,  $100  per  ton. 


The  Iron  Trade 
Pittsburgh,  Nov.  28,  1922 
The  Steel  Corporation  has  continued 
its  former  prices  of  $4.75  on  tin  plate 
and  3.35c.  on  sheets  for  deliveries  after 
Jan.  1,  disappointing  a  number  of  in- 
dependents, who  had  expected  ad- 
vances. Bars,  shapes,  and  plates  con- 
tinue quotable  at  2c.  but  are  not 
strong.  Car  shortages  and  embargoes 
are  making  it  difficult  for  shipments  to 
keep  tip  with  production. 

p{g  iron.— There  is  practically  no  in- 
quiry    for    bessemer    or    basic,    and 
foundry     iron    business    is    confined    to 
,1     for  immediate  requirements. 
and   basic   markets   are 
affected    by    offerings    of    steel    works 
Quotations    are    down    $3.50    to 

$28.e n  bessemer,  $1.50  to  $26.50  on 

basic,    and    $1     to    827    on    foundry. 
ring    at    Valley    furnaces,    with 
$1.77  freight  to  Pittsburgh. 

Connellsville   Coke— Furnace   coke    is 

2G  to  $7.50,  and  the  better 

of  foundry  are  off  50c,  making 

inge    $7.50(«  $8.      Furnaces    seem 

fairly   well   covered   to   the   end   of   the 

year. 
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Germany  Considering  Imports  of  Zinc 
from  America 

Charlottenburg,  Nov.  12. — Zinc  is  becoming  increasingly 
scarce  in  Germany,  and  this  country  has  been  compelled  to 
repurchase  zinc  already  sold  to  Great  Britain.  Zinc  people 
are  looking  ahead  for  imports  of  zinc  from  America,  because 
the  German  parity  for  this  metal  is  now  above  the  American 
quotation. 

A  curious  but  at  the  same  time  characteristic  feature  of 
the  present  metal  market  is  the  negligible  difference  in 
price  between  standard  copper  (rafFLnadekupfer)  and  future 
zinc  now  ruling.  Another  feature  is  the  gradual  equalizing 
of  prices  between  different  lead  brands,  because  every 
brand  is  being  equally  sought.  The  tin  scarcity  is  being 
sharply  felt;  it  is  smoothed  over  only  by  the  decrease  in 
or  entire  absence  of  orders  for  locomotives  from  Russian 
and  German  railways.  The  tin  production  of  Russia  out 
of  Bolivian  ores  may  be  put  at  around  6,500  metric  tons  for 
the  current  year,  compared  with  13,500  metric  tons  for  1913. 

The  amount  of  pyrites  which  may  be  imported  this  year 
from  eastern  Upper  Silesia  into  Germany  without  duty 
has  been  established  at  2,223,000  kilos;  zinc  residues,  ashes, 
and  other  forms,  at  440,000  kilos. 

The  metal-trading  firm  Samuel  Baers  Sohne  at  Halber- 
stadt  has  retired  from  its  shareholding  of  the  Trotha  refin- 
ery at  Halle-on-Saale,  the  firms  of  Lissauer  et  Cie.. 
Cologne,  and  Hugo  Schneider  Aktiengesellschaft,  Leipzig, 
being  left  as  proprietors. 

The  silver  and  platinum  businesses  have  gone  entirely 
under  the  control  of  large  speculators.  Platinum  in  par- 
ticular, is  being  largely  smuggled  into  France."  It  is  gen- 
erally believed  here,  rightly  or  wrongly,  that  the  Paris 
platinum  concern,  Societe  du  Platine,  is  the  last  receiver  of 
the  multitudinous  small  lots  which  are  leaving  Germany, 
because  it  is  striving  to  regain  its  former  monopolistic  power 
in  the  international  trade  of  platinum.  Recently  there  has 
been  some  setback  in  the  American  platinum  market  with- 
out the  German  market  having  been  greatly  touched  by  it. 
because  of  incessant  French  buying. 

Mining  Trade  Associations 

The  following  list  of  mining  trade  associations  has  been 
compiled  by  the  Natural  Resources  Production  Department 
of  the  U.  S.  Chamber  of  Commerce  with  some  modifications 
and  additions  made  by  Engineering  and  Mining  Journal- 
Press.  We  ask  the  mining  trade  associations  which  are 
not  represented  to  please  advise  us,  thereby  assisting  the 
work  of  the  U.  S.  Chamber  of  Commerce. 
I.- — General. 

American   Mining   Congress,   Munsey   Building,   Wash- 
ington, D.  C. 

Association  of  Arizona  Mining  Men,  Phoenix,  Ariz. 

California    Metal    &    Mineral    Producers'    Association, 
San  Francisco,  Calif. 

Chamber  of  Commerce  and  Mines,  Douglas,  Ariz. 

Chamber  of  Mines  and  Oil,  Los  Angeles,  Calif. 

Idaho  Mining  Association,  Mackay,  Idaho. 

Montana  Mining  Men's  Association,  Helena,  Mont. 

Xational  Metal  Trades  Association,  Chicago,  HI. 

Nevada  Mine  Operators'  Association,  Reno,  Nev. 

Northwest  Mining  Association,  Spokane,  Wash. 
II.— Clay. 

Association  of  American  Clay  Producers. 
III. — Copper. 

Copper  Producers'  Association. 

Copper  Export  Association,  New  York,  N.  Y. 

Copper  and  Brass  Research  Association,  New  York,  N.  Y. 
IV. — Emery  and  Corundum. 

Emery   and   Corundum    Importers    and    Manufacturers' 
Association,  Philadelphia,  Pa. 
V.— Gold. 

American  Gold  and  Silver  Institute,  Washington,  D.  C. 
VI.— Granite. 

International  Monumental  Granite  Producers'  Associa- 
tion, Boston,  Mass. 

Granite  Paving  Block  Association,  New  York,  N.  Y. 
VII.— Graphite. 

Plumbago-Graphite  Association,  New  York,  N.  Y. 
VIII.— Gypsum. 

Gypsum  Industries  Association,  Washington,  D.  C. 


IX. — Iron  and  Steel. 

American  Iron  and  Steel  Institute,  New  York,  N.  Y. 

American  Pig  Iron  Association,  Pittsburgh,  Pa. 

Association   of   American    Steel    Manufacturers,    Pitts- 
burgh, Pa. 

Lake  Superior  Iron  Ore  Association,  Cleveland,  Ohio. 
X.— Kaolin. 

Southern  Kaolin  Miners'  Association,  Macon,  Ga. 
XL— Lead. 

American     Institute     of     Lead     Manufacturers,     New 
York,  N.  Y. 
XII. — Limestone. 

National   Agricultural    Limestone    Association,   Colum- 
bus, Ohio. 

Indiana     Limestone     Quarrymen's     Assocation,     Bed- 
ford, Ind. 
XIII. — Magnesia. 

Magnesia  Association  of  America,   Philadelphia,  Pa. 
XIV. — Magnesite. 

Western  Magnesite   Association,   San   Francisco,   Calif. 
XV. — Marble. 

National  Association  of  Marble  Dealers,  Cleveland,  Ohio. 
XVI.— Petroleum. 

Petroleum  Institute,  New  York,  N.  Y. 

Phosphate  Export  Association,  New  York,  N.  Y. 

Portland  Cement  Association,  New  York,  N.  Y. 
XVIL— Slate. 

National  Slate  Association,  757  Drexel  Building,  Phila- 
delphia, Pa. 
XVIIL— Soapstone. 

Talc     and     Soapstone     Producers'     Association,     Balti- 
more, Md. 
XIX.— Stone. 

International  Cut  Stone  Contractors  and   Quarrymen's 
Association,  Chicago,  111. 
XX.— Tin. 

Tin  Importers'  Association,  New  York,  N.  Y. 
XXI.— Zinc. 

American  Zinc  Institute,  New  York,  N.  Y. 


Mining  Dividends  for  November 

The  following  dividends  were  paid  by  mining  and  metal- 
lurgical companies  in  November,  1922: 

Companies  in  the  United  States  Situation        Per  Share        Total 

Oilifornia  Rand  Silver Calif.  $0  02  $25,600 

i.s.Jidated.aJ Utah  0.  I0Q  88,403 

Colorado  Fuel  &  Iron  pfd Colo.,N.M., 

Wyo.  2.007  40,000 

Eagle  &  Blue  Bell,  s.  1 Utah  0.05  44,657 

General  Development  Co U.S.  0.25(3  30.000 

Homestake  Mining,  g S.  D.  0.50J1/  125,580 

International  Nickel,  pfd W.Va.,Ont.  I.5CQ  133,689 

Miami  Copper Ariz.  0.5CQ  373.557 

Mohawk  Mining,  c Mich.  1.00  100.000 

New  Cornelia  Copper Ariz.  0.25Q  450,000 

New  Jersey  Zinc U.S.  2.000  909.328 

U.S.  Steel  pfd U.S.  1.750  6,304,919 

United  Verde  Ext.  c Ariz.  0.250  262,500 

Companies  in  other  countries:  „  „ 

Amparo  Milling,  g.s Jalisco  0.03O  60,000 

HouSger Consolidated,  g Ont.  0.05  4  wks.         246,000 

Lake  Shore,  g Ont.  0.02O  40.000 

Q,  quarterly;  M,  monthly;  s,  silver;  g,  gold;  1,  lead;c,  copper 

Eagle  &  Blue  Bell  resumed  paying  dividends  after  sus- 
pending dividend  payments  in  April  28,  1921.  Homestake 
Mining  doubled  its  previous  disbursement,  and  is  expected 
to  continue  on  the  50c.  monthly  basis.  The  regular  October 
dividend  of  Lucky  Tiger  Combination  of  5c.  per  share,  plus 
extra  of  2c,  plus  special  extra  of  3c.  for  the  third  quarter, 
was  paid  on  Oct.  5,  but  was  not  included  in  last  month's 
table,  owing  to  delay  in  receipt  of  the  notice.  A  dividend 
of  7c.  of  the  last-named  company  was  presumably  paid  in 
November  also. 


Mexico's  Mineral  Production,  Jan.-June,  1922 

The  Weekly  News  Bulletin  of  Mexico  City,  as  reported 
in  Commerce  Reports,  gives  the  output  of  minerals  in 
Mexico  for  the  first  six  months  of  1922  as  follows,  the 
figures  being  in  kilograms   (2.2046  lb.)  : 


January- 
Minerals  June 

Gold 11,145 

Silver 1,195,355 

Lead 42,065,160 

Copper 6,479,008 

Zinc 1,064.929 


January- 
Minerals  June 

Graphite 1,306,098 

Arsenic 63,252 

Mercury 17,045,380 

Antimony 275.213 
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Company  Reports 


Chief  Consolidated  Mining  Co. 

.Silver,  Lead;  Utah 

A  report  of  the  Chief  Consolidated  Mining  Co.  for  the 
third  quarter  of  1922  shows  a  net  profit  of  $100,585.07  after 
all  charges.  Of  26,008  tons  produced,  metal  contents  were 
1,047  oz.  gold,  739,833  oz.  silver,  and  3,927,686  lb.  lead,  with 
an  average  value  of  $37.78  per  ton. 

Balance  sheet  as  of  Sept.  30  follows: 

ISSETS 

Property 

Miningclaims  -cost  $2,001,079.84 

Machinery  and  equipment  530,143.27 

Construction  37.094.84 

$2,568,317.95 

Mine  investments  (at  or  below  cost ) 

Plutus  Mining  Co's  stock $94,36189 

Other  investments 766,062  02 

860,423.91 

Current  assets 

Bills  receivable  $355,818  26 

Miscellaneous  41,216    17 

397.034.43 

Deferred  charges 

Gemini  mine  operating  expense  6,606   63 

Liberty  Bond  investment    613,899,24 

Cash  69.423  45 

$4,515,705  61 
LIABILITIES 

Capital  stock 

1.000,000  shares  at  $  I  $1,000,000  00 

ool  in  treasury  1 15,295.00 

$884,705   00 

Surplus 

Deo   31.  1921  $1,827,632  93 

Profits,  1922 

Gross  receipt*  from  Bales  "t  ore 

and  lime  rock.  $2,318,275   S3 

Less  operating  costs  and  for 
reserves  for  taxes  and   de- 
velopment  of   proper! :  I 
subsidiary    companies.    but 
exclusive  of  depletion  charges      1,836. 129  53 

nringi  $482,145  80 

Interest    on    investments  and 
deposJU  15,570.29 

$497,716.09 
Less  dividend  \„  .31,  32  and  3t  176,832  70  320.883  39 

2,148.516  32 

Bills  payable  365,576.00 

Current  liabilities  167,799  56 

Reserve  accounts 
Baaerve for  taxes  $530,15761 

iation 243,95 1    1 2 

i    f-.r  development   of 
prop-  -  ,  idiary 

175,000  00 

949,108   7  3 

$4,515,705  61 

The  important  happening  during  the  period  covered  by 
this  report  was  the  purchase  by  the  company  of  the  mines 
and  all  of  the  property  of  the  Gemini  Mining  Co.  and  that 
of  the  Ridge  Valley  Mining  Co.  and  also  a  controlling  num- 
ber  of  shares  of  the  Eureka  Minis  Co.,  followed  by  purchase 
of  a  controlling  number  of  shares  of  the  Eureka  Hill  Mining 
Co.;  the  whole  for  a  cost  slightly  exceeding  $500,000, 
which  amount  $150,000  was  paid  down  and  the  compai 
notes  given  for  the  balance,  payable  in  four  quarterly  pay- 
ments. Two  of  these  mines  have  between  them  paid  $l,n<io. 
000  to  $:.,ooo,ooo  in  dividend  relieved  that  they, 

ther  with  the  other  two,  under  the  more  Intensive  and 
','iting  methods  of  the  compa         organization,  may  yet 

tie    made    to    yield    much    TOOK  with    the    Grand 

■I'll'  expenditures  have  to  he  made  by 
the  company  in  rehabilitating   these   properties   to  get   them 

'  mini  has  already  begun 
production    "f    ore    in    a    small    way.      The    four    prop. 
embraced  in  this  new  purchase  join  the  Chief  mine  and  will 
ultimately  become  a  part,  of  its  workings. 


Temiskaming  Mining  Co.,  Ltd. 

Silver;  Ontario 

A  report  of  the  operations  of  the  Temiskaming  Mining 
Co.  for  the  year  ended  June  30,  1922,  shows  a  net  profit 
of  $1,120.31,  according  to  the  following  profit-and-loss 
statement : 

Earnings  , 

Ore  sales — residues  at  smelters  .             $1,006.96 

Interest  earned 16,720.14 

Miscellaneous  earnings  2.00 


Expenses 

Mine  expenses 

Head  office  expense. 

General  expense 

Municipal  taxes 


$5,691  14 
2.740.32 
1.806.27 
2.196  05 
4.175   01 


Net  profit  transferred  to  surplus 

Balance  sheet  as  of  June  30.  1922,  follows: 


Current  assets 

Cash  in  banks 

Accounts  receivable 

Inventories — mine  stores. 


$8,646  77 
16,581.56 
49.842  71 


Investments 
Blue  Diamind  Coal  Co.,  Ltd  ,  and  Canadian 

Coalfields,  Ltd $279.992  25 

Advances  to  Blue  Diamond  Coal  Co.,  Ltd.  290.000  00 

Cobalt  hospital  shares 1 .  00 

Fixed  assets 

Mining  properties,  Cobalt  $2,427,802   43 

Other  mining  claims  ...  1    00 


Plant  and  equipment $308,265.42 

ess 
Reserve  for  depreciation 155.459.41 


Deferred  charges 

Unexpired  insurance 


LIABILITIES 


Current  liabilities 

Accounts  payable 

Capital  liabilities 

Capital  stock  authorized 

Issued  and  outstanding 

Surplus 

Surplus  June  30,   1921 
Less 

Invent, >n«s  and  ace. units  receiv- 
able writ  ten  ofl 
Loss  on  Victory  Bonds  sold. 


Add  net  profit  foi 


2,580,609  44 

l.-ti?  50 

$3,227,111  23 

«.i»  51 


$2,500,000  00 
$728,253  20 


Barnes-King  Development  Co. 

Gold;   Montana 

A  report  of  the  Barnes-King  Development  Co.  shows  the 
following  operating  results  for  the  quarter  ended  Sept.  80, 
1922: 

I   MININGS 
ittereet  *UW  72 

Xortli      I  part)    -M"  "  •    !'  —   roj  do, s 

$7  Ml    Ml 

Piegnn-filnsi.T    property    .  \1„  n  .      I, 

reoarred 
Bhannon  proper!        pi  llion  rt  cejpta 


Mi 


.■lis 


i, poi,  nt  ear* 


shipment 


1.473  II 

Il..n24  12 

If.!  04 

3.125  71 

1.108  06 


ended 


$21,487  72 

The  above  figures  Include  provisions  tor  depreciation  on 
the   various   plants   of   the   company   on    the   same    basis   as 

ii  used  heretofore. 


yecember  2,  1922 
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Week  Ended  Nov.  25,  1922 


COPPER 

Ahmeek Boston  58  56 

Alaska-Br.  Col N.  Y.  Curb  2;  2 

Allouez    Boston  21!  20 

Anaconda New  York  48j  45; 

Arcadian  Consol Boston  21  2 

Ariz.  Com'l Boston  7.  7 

Big  Ledge  N.  Y.  Curb  *8  *7 

Bingham  Mines..      .  Boston  18!  18 

Calumet  A- Arizona.  Boston  54  52 

Calumet  &  Hee!a . ...  Boston  275  260 

Canada  Copper N.Y.Curb  '2  *2 

Centennial  Boston  t'  t8 

Cerrode  Pasco New  York  39}  38 

Chile  Copper.  New  York  27!  25; 

Chino New  York  24!  22! 

Copper  Range Boston  38  361 

Crystal  Copper. ...  Boston  Curb  I  fj  1J 

Davis-Dalv Boston  3!  2; 

Kast  Butte             ...  Boston  8  7', 

First  National Boston  Curb  «50  *45 

Franklin     Boston  I  .  I| 

Gadsden  Copper  Boston  Curb  t*75  t*65 

Granby  Consol...  New  York  24  22; 

Greene-Cananea..      .  New  York  24  23; 

Hancock Boston  2  2 

Howe  Sound N.  Y.  Curb  2;  2\ 

Inspiration  Consol..  .  New  York  34  31'. 

Iron  Cap Boston  Curb  5  4 

Isle  Royale Boston  20  19 

Kennecott New  York  32;  30; 

Keweenaw Boston  I J  I  \ 

Lake  Copper.    Boston  31  35 

Magma  Copper          .  N.  Y.  Curb  

Mason  Valley ....  NY   Curb  I]  I] 

Mass  Consolidated.. .  Boston  2  2 

Miami  Copper  .  New  York  25;  25; 

Michigan Boston  2]  2 

Mohawk     ..               .  Boston  57J  54 

Mother  Lode  Cos....  N.  Y.  Curb  

Nevada  Consol New  York  14J  13', 

New  Cornelia Boston  17  15; 

North  Butte Boston  9J  85 

Ohio  Copper N.  Y.  Curb  *37  *30 

Old  Dominion Boston  18  16! 

Osceola Boston  28  27 

Phelps  Dodge Open  Mar.  t!70  t!60 

Quincy Boston 33  31 

Ray  Consolidated  New  York  I3J  12; 

Ray  Hercules N.Y.Curb  1{  It 

St.  Mary's  Min.  Ld...  Boston  39  371 

Seneca  Copper Boston  8  8 

Shannon Boston  *67  *60 

Shattuek  Arizona...  New  York  7J  71 

South  Lake     Boston  tl  t*30 

Superior  &  Boston.. .  Boston  15  15 

Tenn.  C.  &  C.  cfs. .  New  York  8f  8J 

Tuolumne Boston  *42  *42 

United  Verde  Ex  Boston  Curb  27  24 

Utah  Consol Boston  2H        U 

Utah  Copper New  York  62>  59; 

Utah  Metal  &  T Boston  1 5  I 

Victoria Boston  I  I 

Winona .  Boston  It  *95 

Wolverine Boston  8  7! 

NICKEL-COPPER 

Internat.  Nickel..  New  York  I4j  I3J 

fnternat.  Nickel,  pfd.  New  York  75  75 


Carnegie  Lead  &  Zinc 

National  Lead 

National  Lead,  pfd.. . 
St.  Joseph  Lead 


Pittsburgh 
New  York 
New  York 
New  York 


Am.  Z.I..  &S New  York 

Am.  Z.  L.  &  S  pfd. . .  New  York 

Butte  C  &  Z New  York 

Butte  &  Superior. .  .  .  New  York 

Callahan  Zn-Ld New  York 

New  Jersey  Zn N.  Y.  Curb 

Yellow  Pine     Los  Angeles 

Batopolias  Mining...  New  York 

Beaver  Consol Toronto 

Coniagas Toronto 

Crown  Reserve Toronto 

Kerr  Lake N.Y.Curb 

La  Rose Toronto 

McKinley-Dar-Sav..  Toronto 

Mining  Corp.  Can Toronto 

Nipissing N.  Y.  Curb 

Ontario  Silver New  York 

Temiskaming Toronto 

Trethewey Toronto 


I8J 
ZINC 


1.95      1.80 

*27;    *26; 


58     Aug.    '22.    Q  $1   00 


20  Mar 

45;  Nov 

2 

7  Oct. 


'20,  Q 
18.  Q 


18;    Sept 
53      Sept. 
270     Aug. 
*2 

8  Dec. 
38     Mar. 

25; 

22;  Sept 

37;  Mar 

I 

2;  Mar 

7;  Dec 

*45  Feb. 

It 
*70 

22;  May 

24  Nov. 

2 

2;  .Ian 

31  j  Oct. 
4  Sept 

1 9  Aug. 
311  Dec. 
1> 

3; 

34     Jan. 

V  No, 

25|  Nov. 

2 

55  Nov. 

1 1  June 

13!  Sept. 

15;  Nov. 

9  Oct. 
*30  

I6»  Dec 
27  Aug. 
.  . .     Oct. 

32  Mar. 
12J  Dec. 

It    

38  J   Apr. 


*67  Nov. 

7;  Jan. 

*35  . 

1}  . 

8;  May 

*42  May 

25}  Nov. 

2  Sept 

60S  Sept. 

l&Dec. 


19,  Q 
22,  Q 
22.  Q 


21.  Q 
28,  Q 
20.  K 
22, 
20,  Q 


'22,  Q 
•22.1 
'20,  Q 
'22.  Q 
'18,  Q 


18,  Q 
22.  Q 
22.  Q 
20.  Q 
20,  Q 


22,  K 


22,  Q 
17, 


LEAD 


1 1 8i      113 
114!     113; 


113;  Sept. 
1145   Nov 

18|  Sept. 


0  05 
1.00 
0  25 
0  50 
0.50 


1.00 
0.50 
0  25 
0  25 
0  25 


0  25 
0.25 
0.50 
0.30 


'22,  Q  1.50 
'22,  Q  1.75 
•22.  Q        0.25 


1.00 
I  50 
0.50 


26; 

Sept. 

'20, 

1.25 

7; 

Dec. 

'20,  Q 

0.50 

165 

Nov. 

'22,  Q 

2.00 

*75 

Sept. 

'20.  Q 

0.03 

., 

Dec. 

'07,  I 

0.  12! 

*'*«* 

May 

'20,  K 

0.03 

1    90 

May 

'21,  Q 

0.12.; 

*n 

Jan. 

'17, 

O.Of 

3t 

Oct. 

'22,  Q 

0.124 

*//. 

Apr. 

'22, 

0.10 

*/u 

Oct. 

'20,  Q 

0.03 

1 

Sept. 

'20,  Q 

0.12; 

5| 

Oct. 

'22,  Q,X 

0  30 

6 

Jan. 

'19.  Q 

0.50 

*U 

Jan. 

'20,  K 

0.04 

5 

Jan. 

'19, 

0  05 

Stock 


Esch. 


High 
GOLD 


Alaska  Gold New  York 

Alaska  Juneau New  York 

Atlas    Toronto  *19 

Carson  Hill Boston  6| 

Cresson  Consol.  G..  .  N.  Y.  Curb  2  ,*, 

Dome   Mines...    ..    .  New  Y'ork  41; 

Golden    Cycle...  Colo.  Springs    t*92 

GoldfieU    Consol...  N.Y.Curb 

Hollinger  Consol Toronto 

Homestake   Mining..  New  York  81  80 

Keora Toronto 

Kirkland    Lake Toronto 

Lake  Shore Toronto 

Mclntyre-  Porcupine,  Toronto 

Porcupine   Crown....  Toronto 

Portland Colo.  Springs 

Schumacher Toronto  *45       *41 

Teck  Hughes Toronto  *89! 

Tom  Reed Los  Angeles        *83 

United  Eastern N.  Y.  Curb  Ij 

Vindicator  Consol..  .  Colo.  Springs      t*5 

Vipond  Cons..    .  Toronto  "64 

White  Caps  Mining..  N.  Y.  Curb  *l  1 

.  Toronto  3.35 

N.  Y.  Curb         *65 


IS  .. 

'181  . 

6;  ... 

2  J  Oct 

41 1  Oct 


1 1    80   II   55    11   65 

80 


*45  «43  "43! 
2.91  2.75  2.85 
17  70  16.90  17  00 
•22;  >»2I  *2I 
t*40  -f  38  '38 
*42 


22  Q. 

22.  Q 
June  '21,  Q 
Dec.  '  1 9, 
Nov.  '22, 
Nov.  '22,  M 


Nov. '22,  Q 
Sept. '22,  K 
July  '17, 
Oct.  '20.  Q 


0.0a 
0.05 
0.50 


0.02 
0.25 
0.03 
0.01 


Dolores  Esperanza 

El  Salvador 

MacNamara  M.&M. 
Tonopah  Belmont. . . 

Tonopah  Divide 

Tonopah  Extension.. 
Tonopah  Mining. .  . 
West  End  Consol.... 


•13;    *i 

Curb  2'J 

N.  Y.  Curb  *3         « 

N.  Y.  Curb  *9         * 

N.Y.Curb  IJ 

N.  Y.  Curb  *76       *7 

N.  Y.  Curb  3A 

N.  Y.  Curb  2J 

N.  Y.  Curb  I  A 

SILVER-LEAD 

Curb 


Dec. 
Oct. 

I'm. 

'19, 
'22.  Q 
'20,  Q 

0.02 
0.15 

0.01 

Oct. 
June 

22, 
'18. 

0.05 

0.021 

Oct. 

'22 

2.50 

May 

July 

'10, 
'22,  Q 

0.021 
0.05 

Caledonia 

Cardiff  M.&M Salt  Lake 

Chief  Consol Boston  Curb 

Columbus  Rexall..  .  Salt  lake 

Consol.  M.  &  S Montreal 

Eagle  &   Blue  Bell...  Boston  Curb 

Federal    M.  A  S.  New  York 

Federal    M.  &  S.  pfd.  New  York 

Florence    Silver Spokane 

Grand    Central Salt  Lake 

Hecla    Mining N.  Y.  Curb 

Iron    Blossom  Con.. .      N.  Y\  Curb 

Marsh    Mines N.  Y.  Curb 

Park    City Salt  Lake 

Prince  Consol Salt  Lake 

Silversmith Spokane 

Stewart  Mines N.  Y'.  Curb 

Tamarack-Custer —  Spokane 

Tintic  Standard Salt  Lake 

Utah  Apex Boston 


*40       "40 
5|         5 


Bethlehem  Steel"B" 
Char.    Iron. 
Char.  Iron,  pfd     .. 
Colorado  Fuel  &  Iron 
Col.  Fuel*  Iron.  pfd. 
Gt.  North'n  Iron  Ore 

Inland  Steel N 

Mesabi  Iron.  .     N 


New  York 
Detroit 
Detr  it 
New  Y'ork 
New  Y'ork 
New  York 
.  Curb 
Curb 


35 
IRON 

66J 


2  50     2 
3.07      3 

2;; 


24; 

29* 


3}  Oct.  '22.  Q  0.05 

25  Oct.  '22,  SA.X  0.071 
IrVSept. '22,  Q.        0.05 


«8  Jan. '21,  M 

40  Dec.  '20, 

5  Nov.  '22,  Q 

18  Aug.  '22, 

27  Oct.  '20,  Q 

♦3  Nov.  '22,  K 

10  Jan    '09, 

50  Sept.  '22,  Q 

37  Apr.  '19, 

'61  Jan.  '21,  K 

9  Sept.  '22,  Q 

'28  Apr.  '22,  Q 

*9  June  '21,  I 

75  

*6'.  Nov,  '17, 

44  

*6  Dec. '15, 

60  Jan.  '21.  K 

10  Sept.  '22,  K 

3  5  Nov.  '20.  K 

615   Oct.  '22 

\t. :::::::: 

25;   May  '21 


HI 


505 


1055 
1215 
56 


Reologle  Steel New  Y'ork 

Republic  I.  &  Steel  New  Y'ork 
Rep.  Iron  &  St.,  pfd  New  Y'ork 
Sloss-Sheffield  S.  &  I.      New  Y'ork 

U.  S.  Steel New  York 

U.  S.  Steel,  pfd..    .  New  York 

Virginia  I.  C.  &  C. .  .  New  Y'ork 
Virginia  I.C.&C. pfd.     New  Y'ork  81 ; 

VANADIUM 

Vanadium  Corp New  York  355        - 

ASBESTOS 

Asbestos  Corp Montreal  67         ' 

Asbestos  Corp.  ofd...     Montreal  82!        t 

SULPHUR 

Freeport  Texas New  York  21!        I 

Texas  Gulf New  York  64!        5 


45;  May  '21 

85  Jan. '22 

38  Feb.  '21 

101!  Sept.  '22 


31  ;   Jan.  '21.  Q 


19}    Nov.  '19,  Q 
59;   Sept.  '22,  QX 


0.03 
0.621 
0.05 
1.50 
1.25 
0.01! 
0.01 
0.15 
0.021 
0.02 

0.02J 

6.05 
0.04 
0.05 
0.25 


0.75 

2.00 
1.50 
1.00 


1.50 
1.75 
1.50 
1.25 
1.75 
1.50 
2.50 

1.00 


Amer.  Metal. 
Amer.  Metal  pfd..  .  . 
Amer.  Sm.  &  Kef...  . 
Amer.  Sm.&  Uef.  pfd 
Am.  Sm.  Sec.  pfd.  A. 
U.  3,  Sm.  R.  &  M... 
U.S.  Sm.R.A  M.  pfd. 

*Cents  per  share. 
Monthly.     K,  Irregula 

Toronto  quotations  < 


MINING.  SMELTING  AND  REFINING 


Yoik  47  44!        45|   Sept.  '22, 

NewY'oik  109;        108        108     Sept.  '22,  Q 

New  York  54;         50         50     Mar. '21.  Q 

New  York  100;        100;      HO;   Sept.  '22  Q 

New  York  101  i  Oct.  '22,  Q 

New  York  36  36         36     Jan.  '21,  Q 

New  York  47;  Oct. '22  Q. 

tBid   or  asked.     Q,   Quarterly.     SA,  Semi-annuallv.  M, 
r.     I,  Initial.    X,  Includes  extra. 

mrtesy  Hamilton  K  Wills;  Spokane,  Pohlman  Investment 

Salt  Lake,  Stock  and  Mining  Exchange;  Los  Angeles,  Chamber  of  Mines 
and  Oil;  Colorado  Springs,  Colorado  Springs  Stock  Exchange. 


0  75 

1  75 

i  on 

I  '5 
1.50 
0.50 
0.87! 
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NEW  MACHINERY 
AND  INVENTIONS 


Throttle  and  Air  Feed  Control 
in  Stoping  Drills 

An  air-throttle  control  of  the  feed 
cylinder,  which  does  away  with  outside 
brakes  or  mechanical  retarding  devices, 
is  to  be  found  in  the  rotating  stoper 
drills  manufactured  by  the  Sullivan 
Machinery  Co.,  Chicago.  111. 

The  throttle  control  is  of  the  standard 
lever  type.  With  the  hose  valve  turned 
to  its  wide-open  position,  the  control 
of  the  drill  and  feed  cylinder  is  placed 
under  the  one  throttle.  Turning  the 
throttle  first  admits  air  to  the  air  tube 
and  oil  pockets,  and  in  the  next  posi- 
tion to  the  feed  cylinder,  raising  the 
drill  to  its  work.  Further  turning  of 
the  valve  causes  the  hammer  to  recip- 


Water  stoper  in  use  at  Tintie  Standard 

f'titli 

rocate  slowly,  and  in  the  final  full-open 
position  the  machine  is  operated  at  full- 
speed  and  the  feed  cylinder  receives  full 
pressure. 

Control  of  the  rate  of  feed  is  ob- 
tained through  a  special  throttle  valve, 
which  enables  the  upward  advance  of 
the  feed  cylinder  on  its  piston  rod  to 
be  governed  at  will.  This  valve  is 
operated  by  a  lever  placed  close  to  the 
throttle  handle,  so  that  the  runner's 
hand  grasps  both  at  once.  This  new 
device  is  said  to  be  simpler  in  con- 
struction and  easier  to  operate  than 
any  other  method  now  used  for  the 
purpose. 

In  spotting  holes  the  throttle  handle 
•i  the  regular  manner,  by 
grasping  it  and  turning  until  air  i^ 
-lowly  admitted  to  the  fi  • 
which  slowly  raises  the  tool  until  the 
bit  just  touches  the  face.  The  lever 
mi'  the  feed  control  valve  is 
then  squeezed  vv.th  the  fingers  firmly 
until  the  vnl  admis- 

sion   of    the    an     to    the    feed 


This  traps  the  air  in  the  feed  cylinder 
and  holds  the  tool  in  this  position  ready 
to  spot  the  hole.  The  throttle  handle 
is  then  turned  toward  the  open  posi- 
tion, and  with  the  lever  still  held  by 
the  fingers  firmly  against  the  seat,  the 
tool  starts  to  operate.  After  spotting 
the  hole,  the  lever  is  released  by  the 
fingers,  allowing  the  air  to  again  enter 
the  feed  cylinder  and  the  amount  of 
air  entering  or  rate  of  advance  of  feed 
can  be  controlled  by  the  lever,  releasing 
it  slightly  from  its  seat  if  slow  feed  is 
wanted,  as  in  going  through  soft  or 
seamy  ground,  or  releasing  entirely,  to 
secure  the  maximum  feed  pressure,  as 
in   even  ground. 

By  merely  squeezing  the  lever  con- 
trolling the  air  to  the  feed  cylinder, 
a  very  slow  feed  is  obtained,  or  the 
feeding  of  the  tool  toward  the  face  held 
stationary.  If  cuttings  cause  sticking 
of  the  steel  in.  the  hole  by  packing 
back  of  the  bit,  the  hole  can  easily  be 
cleaned  by  grasping  the  rotating  handle, 
squeezing  the  lever,  and  churning  the 
tool  up  and  down  on  the  trapped  air 
in  the  feed  cylinder  as  in  cleaning  the 
hole  with  an  auger  drill. 

It  is  natural  for  an  operator  to  keep 
his  hand  on  the  throttle  valve  handle, 
and  in  this  manner  it  becomes  a  simple 
thing  merely  to  squeeze  the  lever  and 
control  the  feed  or  hold  the  stoper 
stationary.  Another  valuable  point  is 
that  when  the  hole  is  finished  or  in 
changing  steels,  no  time  is  lost  waiting 
for  the  feed  to  telescope  as  is  the  case 
where  brakes,  clutches,  or  feed  screws 
are  employed.  At  the  instant  the 
throttle  is  closed  the  feed  instantly 
telescopes  and  does  not  cause  trouble 
by  sticking  or  slowly  telescoping  to 
its  closed  position.  This  enables  the 
operator  to  start  immediately  on  a 
new  hole.   

A  Multi-Stage  Centrifugal  Pump 

Where  pumps  driven  by  motors  of 
slow  or  moderate  speeds  must  deliver 
water  at  pressures  higher  than  are  de- 
sirable or  practicable  for  a  single-stage 
pump,  instead  of  using  a  single-suet  ion 
multi-stage  pump,  two  separate  single- 
stage  pumps  are  sometimes  connected 
Ms,  so  that  one  discharges  into 
the  suction  of  the  other.  In  medium 
and  smaller  sizes,  the  use  of  two  hide 
pumps  in  series  becomes  some- 
what more  cumbersome,  and  a  multi- 
stage pump  is  more  often  used.  The 
length  of  shaft  permissible  in  a  multi- 
stage pump  is  limited  because  of  the 
critical  speed,  and  if  many  stages  are 
employed,  the  designer  no  longer  has 
a  free  hand  in  providing  water  pas- 
■  f  the  shape  and  size  conducive 
to  the  highest  efficiency.  Consequently. 
where  more  than  three  stages  are  re- 
quired, the  single -suction  Impeller,  which 
on  the  shaft  than 
does  the  double-suction  impeller,  and 
thus  permits  the  use  of  a  shorter  shaft, 

However,  it  is  not  possible  to  obtain 
as  high  efficiencies  with  a  commercial 
multi-stage     single-suction      pump     as 


would  be  possible  in  a  single-stage 
pump  with  double-suction  impellers, 
not  only  because  of  the  less  favorable 
limitations  invposed  on  the  impeller, 
but  also  because  there  is  not  sufficient 
space  for  an  efficient  volute  diffusor 
and  suitable  return  passages  leading 
from  the  diffusor  to  the  eye  of  the 
succeeding  impeller.  The  De  Laval 
Steam  Turbine  Co.,  therefore  developed 
a  new  type  of  multi-stage  pump,  known 
as  a  "sei-ies"  pump,  in  which  the  ad- 
vantages of  the  double-suction  impeller 
are  retained. 

The  double  suction  impeller  gives 
perfect  hydraulic  balance,  and  two  of 
the  stuffing  boxes  which  would  be  re- 
quired if  two  separate  casings  were 
employed  are  eliminated,  together  with 
their  friction. 


INDUSTRIAL  NOTES 


The  Power  Specialty  Co.,  which  man- 
ufactures Foster  superheaters,  econo- 
mizers, and  oil-heating  and  cooling 
equipment,  announces  the  opening  of 
new  branch  offices  in  Detroit,  Mich.,  in 
the  Dime  Savings  Bank  Building,  in 
charge  of  L.  Lanyi,  and  in  Boulder, 
Colo.,  2324  14th  St.,  in  charge  of  R.  B. 
Nutting,  who  was  formerly  Chicago 
district  manager. 

Announcement  has  been  made  of  the 
consolidation  of  Street  Bros.  Machine 
Works  and  the  Patten  Manufacturing 
Co.,  both  manufacturers  of  hoisting 
machinery.  The  charter  of  Street 
Bros.  Machine  Works,  Inc.,  will  be  ex- 
panded, and  the  products  of  the  two 
eompanies  will  be  manufactured  and 
marketed  by  "Street  Bros.  Machine 
Works,  Inc."  .1.  H.  Street  is  presi- 
dent of  the  enlarged  company,  and  J. 
W.   Burress   is  sales  manager. 

Frank  Nickerson,  for  nine  years  con- 
nected with  the  San  Francisco  office  of 
the  Midvale-Cambria  Steel  Co.,  has 
severed  his  connections  with  that  com- 
pany to  accept  the  position  as  southern 
California  manager  for  the  Bethlehem 
Steel  Corporation.  About  the  first  of 
January  he  will  open  an  office  in  the 
Washington  Building,  Third  and  Spring 
Sts.,  Los  Angeles,  Calif.,  for  the  Beth- 
lehem Steel  Corporation,  covering  all 
of  southern  California  and  Arizona. 

The  Roller-Smith  Co.,  233  Broadway, 
New  York,  manufacturers  of  elec- 
trical instruments,  meters,  and  circuit 
breakers,  announces  the  appointment 
of  the  Electric  Material  Co.  as  its  agent 
in  Washington  and  parts  of  Oregon  and 
Idaho.  The  latter  company  has  re- 
cently opened  an  office  in  the  Hinckley 
Building.  Seattle,  which  will  be  in 
•barge  of  R.  F.  Robinson.  The  Electric 
Material  Co.'s  main  office  is  at  589 
Howard  St.,  San  Francisco,  and  the 
company  also  has  a  branch  office  in 
the  Title  Insurance  Building,  in  Los 
Angeles. 
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Labor  and  the  College  Graduate 

*  MBITION    and    the    will    to    work    alone    insure 

l\  success,  in  the  opinion  of  Thomas  A.  Edison, 
X  Jl  according  to  an  interview  recently  published  in 
the  daily  press.  He  discredits  the  efforts  of  the  colleges 
and  belittles  the  value  of  a  college  education.  The 
former,  he  says,  fail  in  their  purpose.  The  students 
and  graduates  object  to  work,  particularly  dirty  work, 
and  are  disappointing. 

This  is  a  sweeping  generalization;  but  pungent  com- 
ment on  important  matters  is  the  only  type  that  invites 
adequate  attention.  We  are  particularly  interested  in 
what  Mr.  Edison  says,  because  his  impression  coincides 
with  that  of  a  prominent  mining  engineer  in  the  West, 
whose  career  has  been  used,  on  many  occasions,  as  an 
object  lesson  to  those  who  aspire  to  emulate  the  suc- 
cessful, and  who  has  gone  out  of  his  way  to  provide 
employment  in  the  mines  under  his  control  for  college 
men  seeking  practical  experience  underground.  The 
results,  he  admits  frankly,  have  been  uniformly  disap- 
pointing. The  students  object  to  work,  particularly 
dirty  work.  They  expect,  as  Mr.  Edison  has  discovered, 
to  be  promoted  in  a  few  weeks.  We  suspect  that  the 
movies  have  something  to  do  with  this,  for  the 
successful  engineer  of  the  silver  screen  is  invariably 
portrayed  as  a  youthful  individual  who  achieves  the 
pinnacle  of  his  ambition  by  doing  something  dramati- 
cally clever  at  the  right  moment.  College  graduates 
should  bear  in  mind  the  fact  that  opportunities  that  are 
manufactured  by  the  scenario  writer  have  no  counter- 
part in  real  life. 

We  have  only  one  preliminary  suggestion  to  make  to 
college  authorities:  The  inculcation  of  a  sense  of  intel- 
lectual humility  among  those  of  immature  experience — 
an  appreciation  of  the  fact  that  the  real  education  of 
the  graduate  begins  when  he  leaves  college. 


The  1922  Annual  Review 

OX  January  20th  of  the  New  Year  we  shall  pub- 
lish our  fifty-fourth  annual  review  for  the 
preceding  year.  Engineering  and  Mining  Journal 
was  founded  in  1866;  the  Mining  &  Scientific  Press  in 
1860.  The  latter  journal  did  not  develop  the  practice  of 
an  annual  review,  but  in  1868  the  Engineering  and  Min- 
ing Journal  published  a  comparatively  remarkable 
review  of  all  metals.  This  was  the  beginning  of  the 
series  of  annual  reviews.  In  succeeding  years  the 
practice  grew  of  extending  the  annual  review  over  sev- 
eral numbers  in  January.  The  first  issue  of  the  month, 
a  review  of  the  coal  trade  would  be  given ;  in  the  next,  a 
review  of  the  metal  markets;  in  the  next,  a  review  of 
the  iron  markets,  and  later,  perhaps,  a  review  of  mining 
stocks.  This  systematic  handling  began  in  1875,  the 
annual  statistical  and  other  review  elements  between 
1868  and  1875  having  been  slight.  In  1872  and  1873 
there  was   nothing.     After   1875,  however,   the  annual 


review  was  kept  up.  From  1887  to  the  present  date  the 
annual  review  was  confined  to  a  single  number,  instead 
of  running  through  several  numbers,  with  the  exception 
of  the  years  1893  and  1894,  in  which,  again,  the  review 
was  scattered  through  the  January  numbers.  We  expect 
to  make  the  annual  review  still  more  of  an  institution 
in  the  future  than  it  has  been  in  the  past.  After  some 
experimenting  under  the  present  administration,  the 
review  has  been  cast  into  a  form  which  it  is  believed 
will  be,  relatively  speaking,  stable.  The  next  review 
will  contain  carefully  selected  articles,  planned  to  utilize 
the  available  space  most  efficiently,  with  those  facts 
and  opinions  which  are  considered  most  vital  to  the 
mining  industries 

We  intend  to  make  the  annual  review  still  more  of 
an  institution  than  ever  before:  and  this  year's,  in 
accordance  with  those  plans,  will  come  out  under  the 
title  of  Fifty-fourth  Annual  Review  and  Year  Book. 
Bound  copies,  with  index,  may  be  ordered  in  advance. 


Cost  per  Ton  Milled  or  per  Unit  of 
Metal  Recovered 

IN  AN  EDITORIAL  on  June  5,  1920,  we  discussed 
the  relative  advantages  of  keeping  costs  per  ton  of 
ore  or  "rock,"  compared  with  cost  keeping  based 
on  the  unit  of  metal  produced — pounds  or  ounces,  accord- 
ing to  the  nature  of  the  metal:  and  we  argued  strongly 
in  favor  of  a  general  change  to  the  latter  system,  as 
more  informative  to  the  stockholder  and  a  better  and 
safer  guide  to  the  operator.  We  pointed  out  the  use  of 
this  method  in  the  Lake  Superior  copper  region  and 
the  increasing  tendency  to  figure  costs  on  the  same 
basis  for  other  copper  mines;  although  many  of  these 
other  mines  still  kept  their  actual  cost  statements  on 
the  ton  rather  than  on  the  pound  basis.  We  further 
argued  in  favor  of  such  a  metallic  basis  of  cost  keep- 
ing, not  only  for  copper,  but  for  other  metals — even 
for  silver  and  gold — in  which  latter  cases  the  cost 
sheets  would  be  kept  on  an  ounce  basis  instead  of  an 
ore-ton  footing.  We  pointed  out  that  the  real  function 
of  cost  keeping  and  careful  operating  was  to  follow 
the  unit  of  metal  from  the  stope  to  the  market ;  and 
that  where  we  figured  our  costs  on  ton  of  rock,  but 
marketed  pounds  or  ounces  of  metal,  a  universal  and 
direct  comparison  and  following  through  was  rendered 
difficult.  We  showed  that,  in  order  to  make  low  ton- 
costs,  managers  are  often  tempted  to  make  high  ounce- 
costs,  because  the  former  sticks  out  in  their  reports 
to  the  board  of  directors,  and  is  compared  with  ton- 
costs  of  other  mines;  but  the  really  vital  figure  is 
concealed. 

We  are  glad  to  see  that  this  same  thesis  has  been 
taken  up  by  a  South  African  mining  engineer  and  that 
he  advances  the  same  obvious  arguments  that  we  did. 
Mr.  W.  A.  Quince,  in  a  recent  issue  of  the  Journal  of 
the  South  African  Institution  of  Engineers,  maintains 
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that  the  statement  of  cost  per  ton  milled  should  be 
discarded  in  favor  of  one  that  gives  cost  per  ounce  of 
gold  recovered.  Increased  tonnage  milled,  he  points 
out,  means  decreased  cost  per  ton,  but  this  does  not 
necessarily  infer  an  improved  efficiency  or  the  intro- 
duction of  economies.  At  times  an  increase  in  the  cost 
per  ton  milled  may  mean  the  application  of  better 
mining  methods  and  the  successful  elimination  of  waste 
from  the  material  going  to  the  plant. 

The  question  of  the  appropriate  statement  of  cost  is 
one  that  deserves  closer  attention  on  the  part  of  tech- 
nical men.  The  arguments  in  favor  of  the  cost-per- 
pound  or  cost-per-ounce  standard  are  convincing;  but 
it  may  be  further  pointed  out  that  if  such  a  system 
were  used  alone  it  would  be  impracticable  to  compare 
the  cost  of  operations  on  ores  in  which  the  metal 
content  varied.  The  best  plan,  perhaps,  would  be  to 
estimate  and  report  cost  per  ton  of  ore  milled  as  well 
as  the  cost  per  ounce  of  gold,  for  example,  recovered, 
thus  providing  data  that  would  be  useful  for  com- 
paring the  costs  at  different  properties  during  the  same 
period,  as  well  as  on  the  same  property  during  different 
periods.  In  the  end,  however,  it  is  the  cost-per-metal 
unit  standard  which  is  of  the  greatest  use  and  the  best 
guide  to  a  mine  operator  in  his  specific  problem. 


Prohibition  and  the  Turk 

A  SUBTLY  HUMOROUS  aspect  of  grave  interna- 
tional problems  is  contained  in  the  news  from 
Constantinople  that  "nationalist  Turkey  is  striv- 
ing to  emulate  the  United  States  in  regard  to  prohibi- 
tion." The  Associated  Press  states  that  Rear  Ad- 
miral Bristol,  American  High  Commissioner,  has  re- 
ceived a  request  from  the  Green  Crescent.  Turkey's 
national  anti-alcoholic  league,  for  copies  of  the  Ameri- 
can dry  laws  and  an  account  of  the  measures  taken  for 
their  enforcement.  "The  United  States  has  taken  the 
lead  in  this  high  moral  cause,"  says  the  Secretary's 
letter,  and  "we  are  eager  to  follow." 

This  looks  like  another  dastardly  plot.  Will  not  the 
Allies  object  to  such  drastic  measures  against  the 
(  hristian  minorities?  The  Turks  have  always  been 
prohibitionists — it  is  part  of  the  Mohammedan  re- 
ligion; but  they  have  never  dreamed  of  imposing  their 
views  in  this  respect  on  their  hard-drinking  Christian 
and  Jewish  subjects.  They  have  been  too  tolerant  (or 
that,  believing  that  if  the  Christian  religion  involved 
alcoholism,  why  let  the  Greeks  and  Armenians  go  to  it  ! 
It  remains  for  free  America  to  show  them  the  li^ht. 
Bui  if  the  Turks  really  wish  to  drive  out  their  unruly 
alien  subjects  tie-  enforcement  of  prohibition  would 
eliminate  the  Greeks  more  neatly  than  the  ancient  and 
fabled  ma  ■  m.    We  await  to  see  what  sort  of 

telegrams    the   churches    will    send    the    White    House 
concerning  this  latest  development. 

Still  more   recently   the  Turkish   Sultan    has   disclosed 

■here  is  no  danger  of  Bolshevism  in  Turkey, 

the   Koran   teaches  the   right    to   private   property,   and 

therefore  Turkey  cannol  embrace  communism,     What 

will  the   American    agitators    for   extermination   of   the 

Unbelievers  say  I  i  thai     contra  ting  the  Infidels  with 

an    Russia  ? 

I  ill  later,  t  mea  thai  the  Greeks  have 

i' fed  their  own  War  Cab  net,  including  the  Prime 

Minister.    Will  the  pseudo  rganizations  wire 

to  Washington  to  drive  the  Greek  out  of  Europe?    Oh, 

no! — no   more    than    I  ted    to   the   Greek   mas- 


sacres in  Asia  Minor:  for  the  Greeks  are  not  like  the 
Turks,  who,  it  is  explained  in  a  recent  incendiary  cir- 
cular sent  to  us  and  emanating  from  a  religious 
organization,  "do  not  believe  in  our  God."  The  claim 
of  special  proprietorship  and  copyright  privileges  for 
the  Deity  recalls  the  similar  German  claims  not  so 
long  ago;  and  the  net  result  of  all  is  to  inspire  un- 
avoidable brooding  doubts  as  to  the  future  of  America. 
At  least  we  must  be  thankful  that  we  have  a  level- 
headed Secretary  of  State   in  Washington. 


Rand  Metallurgical  Practice 

OUR  CONTEMPORARY  at  Johannesburg,  the 
I  South  African  Mining  &  Engineering  Journal, 
takes  us  to  task  in  a  recent  issue  for  an  editorial 
note  in  which  we  commented  on  metallurgical  modifica- 
tions in  progress  at  the  New  State  Areas  plant.  As  a 
preliminary  to  our  reply,  we  hasten  to  explain  that  we 
gave  full  credit  to  the  Journal  for  the  description  that 
appeared  in  our  issue  of  June  17,  on  which  our  editorial 
note  was  based. 

We  are  appreciative  of  the  explanations  now  made, 
but  we  confess  that  they  are  unsatisfying.  We  opined, 
in  the  first  place,  that  "Ore  dressers  will  be  inclined 
to  inquire  as  to  the  advantage  of  selecting  for  the  New 
State  Areas  plant  a  closed  type  of  machine  for  secondary 
crushing.  The  ore  is  to  be  all-slimed,  so  that  no  advan- 
tage can  be  taken  of  the  characteristic  feature  of  the 
product  from  the  disk  crusher.  Further,  it  matters  not 
whether  much  or  little  slime  be  formed  during  sec- 
ondary crushing;  a  large  proportion  might  be  desirable 
if  it  could  be  produced  cheaply.  The  second  main  ad- 
vantage in  the  use  of  the  disk  crusher  is  therefore 
lost."  Such  points  are  of  interest,  but  our  contemporary 
fails  to  respond,  although  our  remarks  in  this  connec- 
tion are  courteously  repeated. 

Secondly,  we  drew  attention  to  the  disadvantages  of 
excessively  long  tune  mills,  such  as  are  being  adopted  at 
the  New  State  Areas  plant.  To  this  the  Journal  states 
that  "it  has  been  found  by  experiment  that  with  a  rapid 
discharge  of  pulp  .  .  .  the  tendency  is  to  increase 
the  wear  at  the  discharge  end.  This  points  to  effective 
work  being  carried  on  at  least  up  to  20  ft."  To  such  a 
conclusion  many  will  demur,  holding  that  abnormal  wear 
may  be  taken  as  one  of  the  indications  that  conditions 
are  unsatisfactory  and  thai  insufficient  unground  rock 
is  present  to  cushion  the  blow. 

We  welcome  information  in  regard  to  the  "water 
circuit"  and  the  "cyanide  circuit,"  which  removes  a 
misapprehension.  Our  original  objection  to  the  state- 
ment that  "This  plant  marks  the  beginning  of  a  new 
epoch  in  the  metallurgy  of  gold,  not  only  in  South 
Africa,  luit  probably  in  the  world  generally,"  is  main- 
tained; for  such  a  conclusion  is  misleading.  The 
fundamentals  of  the  process  in  question  are  by  no  means 

new;  and  the  point  we  would  emphasize  is  that,  speaking 

broadly,  methods  of  recovering  gold  from  ore  elsewhere 
will  not  be  affected  to  an  appreciable  extent.  The 
abolition  of  amalgamation  and  the  adoption  of  all-slim- 
ing at  a  few  plants  in  Hie  far  Kast  Rand  are  not  likely 
nil  in  a  general  change  of  practice,  other  than  in 
■  instances  where  pre  enl  procedure  is  ;it  fault.  The 
metallurgic  results  at  the  Springs  mine,  alongside  the 

New  State  Areas,  in  Contrast  to  those  obtained  locally 
elsewhere,  have  been  Unsatisfactory,  and  this  evidently 
is  the  reason  for  the  discarding  of  practice  that  has 
proved   so   uniformly   successful    in  the  past    and   is  con- 
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tinuing  to  prove  successful  at  the  great  majority  of  the 
mines  of  the  Witwatersrand  today. 

The  results  at  the  New  State  Areas  plant  will  be 
watched  with  interest;  but  we  venture  to  predict  that 
the  "new  metallurgy,"  which  is  but  the  recrudescence 
of  a  fundamental  idea  that  was  adopted  as  essential 
about  twenty-five  years  ago  at  Kalgoorlie  and  elsewhere, 
will  not  be  followed  by  those  companies  whose  records 
show  the  successful  application  of  normal  methods  to 
the  treatment  of  a  simple  gold  ore.  We  are  glad  that 
this  discussion  has  arisen,  for  we  feel  sure  that  it  will 
encourage  an  interchange  of  information  and  opinion 
that  is  needed  to  preserve  a  healthy  technical  progress. 


Boosting  the  Red  Metal 

THE  two  principal  contemporary  activities  of  pub- 
licity men  seem  to  be  in  promoting  "Weeks" — 
such  as  Copper  Week,  Red  Cross  Week,  Safety 
Week  and  Cancer  Week — and  in  proclaiming  contests 
for  names,  titles,  and  slogans.  The  first  mentioned  roll 
around  with  surprising  regularity,  and  in  a  short  time 
no  doubt  all  fifty-two  weeks  will  have  been  spoken  for. 
A  short  time  ago,  F.  P.  A.,  of  the  Neiv  York  World, 
remarked  that,  having  received  no  notice  of  impending 
activities,  it  was  evidently  going  to  be  a  Weekless  week. 
And  as  to  the  numerous  contests  mentioned,  many  of 
our  readers  are  no  doubt  even  now  hoping  against  hope 
that  they  may  receive  the  $100  in  gold,  or  the  grand 
piano,  in  time  for  Christmas.  The  difficulty  of  judging 
who  is  entitled  to  the  prize  for  the  best  suggestion 
must  be  great.  We  are  just  in  receipt  of  a  copy  of 
the  entries  in  a  contest  for  copper  slogans,  promoted 
by  the  Buxton-Smith  Co.,  of  Douglas,  Ariz.  A  copper 
loving-cup  was  offered  as  first  prize. 

To  illustrate  some  people's  idea  of  a  slogan: 
"Be  the  man  in  our  town 
To  buy  Copper  every  minute, 
.   Play  golf  and  smoke, 
Make  life  a  joke, 
For  riches'll  have  no  limit." 
Or  this: 

"Boys  and  Girls: 

Why  not  make  happy  the  heart  of  Popper 
With  a  snappy  smoking  set  of  Copper?" 
Indeed,  why  not?    And  here  is  another  that  the  judges 
must  have  had  trouble  in  passing  up: 
"Make  a  roof  of  Copper 
If  you  want  it  done  proper." 
Here  is  one  which  has  the  elements   oS,  cleverness   if 
nothing  else : 

"Copper  is  the  whole  Cochise." 
But  there  are  several  that  must  have  had  good  chances 
for  the  first  prize.    The  judges  picked  this  one : 

"Copper — the  One  Undefeated  Enemy  of  the  Elements." 
We  would  have  liked  this  better  if  the  word  "one"  had 
been  deleted.  We  wonder  what  the  zinc  people  will 
say;  and  how  about  aluminum,  tin,  and  nickel,  not  to 
mention  the  more  precious  metals  on  the  way  up  to 
platinum?     The  second  choice  of  the  judges  was: 

"Copper — As  beautiful  as  gold  and  as  durable  as  iron." 
This  seems  to  us  to  sin  the  other  way.    Why  make  it  of 
copper  if  that  metal  is  no  more  durable  than  iron?    We 
had  almost  decided  that  we  liked  the  following  the  best: 

"If  built  of  copper  you  may  forget  it." 
when  it  occurred  to  us  that  some  cantankerous  member 
of  the  Zinc  Institute  would  probably  remark,  "Yes,  you 
not  only  may  but  you  should." 


Boston  &  Montana  Still 

THE  Boston  &  Montana  management,  whatever 
their  honorable  purposes  may  be,  continue  to 
provide  classic  examples  of  how  a  mine  ought  not 
to  be  promoted.  The  latest  contribution  is  the  report 
of  a  stockholders'  committee.  We  have  no  doubt  that 
it  is  an  honest  and  honorable  committee;  but  equally 
plain  is  it  that  the  committee  did  not  consist  of  mining 
engineers,  but  of  laymen.  One  might  as  well  have  sent 
a  committee  of  doctors,  lawyers,  manufacturers,  and 
commission  merchants  to  examine  and  report  on  an 
electric-power  project  or  on  the  fortification  of  New 
York  Harbor,  or  on  the  Muscle  Shoals  problem — far 
better,  indeed,  for  a  mining  problem  is  much  more  com- 
plex.   Note  the  following  sample  from  the  report : 

"It  would  be  most  difficult  to  conceive  of  any  intelligent 
person  making  even  a  most  cursory  examination  of  the 
underground  workings  in  your  Elkhorn  mines,  and  not  be- 
coming enthused  over  the  most  favorable  ore  showings  now 
in  sight  and  the  substantial  tonnage  of  commercial  ore  that 
i.<-  reasonably  assui-ed.  While  your  Stockholders  Committee 
will  not  attempt  to  estimate  the  developed  and  partially 
developed  ore  reserves  in  the  Elkhorn  mines  at  this  time, 
our  investigations  convince  us  that  we  are  well  within  the 
bounds  of  conservatism  when  we  tell  you  that  there  is  an 
abundant  supply  of  copper-lead-silver-gold  ore,  already  in 
sight  and  being  mined  in  the  present  workings,  to  keep  the 
mill  operating  at  a  capacity  of  between  100  tons  and  250 
tons  per  day  indefinitely.  As  development  proceeds,  the  ore 
reserves  unquestionably  will  be  augmented,  and  with  a  * 
larger  force  of  miners,  the  output  of  your  mill  easily  could 
be  increased  to  between  800  and  1,000  tons  per  day." 

The  cold-blooded  mining-engineer  reader  of  this  re- 
port notes  that  the  committee  is  "enthused"  (a  bad 
condition  for  a  mine  investigator  to  allow  himself  to 
be  led  into)  over  a  "substantial"  tonnage  that  is 
"reasonably  assured."  The  committee  confesses  that  it 
has  no  idea  hoiv  much  ore  there  is,  but  it  will  keep 
the  mill  going  at  100  to  250  tons  per  day  "indefinitely" ! 
Long  enough!  The  mill,  which  has  long  since  been 
finished,  has  a  capacity  of  800  to  1,000  tons  of  ore,  and 
"according  to  latest  reports"  (we  quote  from  the  stock- 
holders' report),  "it  was  handling  between  100  and  135 
tons  of  ore  daily." 

"The  mill  bins  were  practically  fidl  of  ore  at  the  time 
your  committee  visited  the  property,"  etc.  (The  italics 
are  ours.)  So  much  for  the  mill  bins:  but  we  must 
keep  our  minds  on  the  mine  as  a  whole;  and  if  the 
committee  is  satisfied  with  an  examination  of  the  mill 
bins,  that  is  a  huge  joke  for  those  versed  in  mining. 

The  committee  further  points  out  that  the  corporation 
has  "a  valuable  asset  in  the  Montana  Southern  Rail- 
road, which  now  covers  a  distance  of  38.3  miles,"  and 
proclaims  "We  Have  Faith  in  Boston-Montana." 

What  the  report  as  interpreted  by  men  experienced 
in  mining  loudly  proclaims  is  that  the  Boston  & 
Montana  has  built  a  railroad  38  miles  long  to  an  un- 
developed mine  and  has  further  built  a  1,000-ton  mill 
which  it  is  able  to  supply  with  only  100  tons  or  so  a 
day,  and  that  apparently  not  uninterruptedly.  In  the 
meantime  the  public  has  been  exhorted  and  enthused, 
and  sold  stock.  The  report  really  clinches  the  fact  of 
a  capital  sin  against  the  methods  of  intelligent  mine 
operation  and  mine  promotion — such  an  offense  against 
intelligent  mining  as  is  so  frequently  indulged  in  by 
"practical  business  men  experienced  in  financial  affairs," 
which  the  stockholders'  report  assures  us  the  dh-ectors 
are.  We  believe  it.  We  know  the  type,  and  what  havoc 
they  can  create  in  a  mining  enterprise. 
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Canadian  Institute  Meeting 

By  T.  A.  Richard 


THE  Western  meeting  of  the  Canadian  Institute  of 
Mining  and  Metallurgy  at  Vancouver  in  November 
was  particularly  interesting  to  those  who  live  on 
the  southern  side  of  the  unfortified  boundary  that  unites 
the  two  English-speaking  peoples  of  North  America,  be- 
cause  it  was  distinguished  by  a  lively  discussion  of  prob- 
lems similar  to  those  that  are  agitating  the  members  of 
the  American  Institute  of  Mining  and  Metallurgical 
Engineers.  The  main  topics  were  the  expansion  of 
membership  and  the  future  of  the  Institute  bulletin. 
The  discussion  was  based  upon  two  papers:  one  by 
the  Secretary,  Mr.  George  C.  Mackenzie,  and  the  other 
by  Mr.  H.  G.  Nichols.  The  Secretary  wishes  the  Insti- 
tute to  represent  the  mining  industry  rather  than  the 
mining  profession;  he  advocates  a  "catholic  policy 
whereby  the  Institute  should  welcome  as  members  not 
only  those  actually  and  professionally  engaged  in  the 
allied  industries  of  mining  and  metallurgy  but  also 
those  individuals  who  are  interested  in  the  welfare  of 
these  industries".  On  the  other  hand,  Mr.  Nichols 
wishes  membership  to  be  restricted  to  persons  prop- 
erly qualified  by  technical  training  and  experience,  but 
to  them  he  would  add  a  class  of  Associates,  which  is 
to  include  "all  who  are  legitimately  interested  in  the 
Industry,  and  acceptable  to  Council".  Mention  was 
made  of  mine-owners  as  acceptable  Associates,  but  if 
the  mine-owner  is  accepted,  why  not  the  shareholder  in 
a  mining  company?  Where  is  the  line  to  be  drawn? 
"At  i  tptable  to  Council"  is  a  clause  of  generous  compre- 
hensiveness. Mr.  Nichols  asserts  that  the  Institute  idea 
"guard  the  mining  industry  through  the  engi- 
neering profession";  the  purpose  of  the  Institute  being, 
he  says,  "the  exercise  of  professional  obligations";  and 
"the  inclusion  of  any  units  not  obligated  by  virtue  of 
such  profession  would  be  a  source  of  internal  weak- 
operating  to  reduce  the  efficiency  of  the  associa- 
tion". Before  proceeding  further  I  think  it  well  to 
state  that  the  Canadian  Institute  has  a  membership  of 
1,520,  of  whom  92  are  Associate  Members.  799  are 
Members,  and  629  are  Professional  Members.  The 
guiding  spirit  is  that  of  the  professional  members,  and 
for  that  reason  the  Institute  enjoys  an  excellent  reputa- 
tion among  organizations  of  its  kind.  What  is  it  to  be 
in  the  future — a  technical  society  or  a  mining  congress? 
that  is  the  question.  Can  Canada,  with  a  population 
of   eight   million    people    scattered    across    a    continental 

ai»-a  8600  miles  wide,  support  both  an  organization  of 
engineers  and  another  of  business  men   interested  in 

mining  affairs?  The  population  is  large  enough,  and 
intelligent  enough,  to  accomplish  the  feat,  but  the 
geographic  difficult?  is  dominant.  This  same  geo- 
graphic   obstacle    is    felt    in    the    United    States;     on    the 

hand,  the  centralization  of  the   British   mining 

•     .ion   in   London   i-  one  re,,  on  why  the   Institution 
•  ssful  in  promoting  solidarity  and  stimulating 
a  high  code  of  professional  conduct. 

The    next    subject    discussed    -^     Vancouver    was    the 
policy  of  publishing  the  monthh   Bulletin  of  the  i 
tute.      Here    I    may    say   that    the    publishing    activities 
of    the    Canadian     institute    an     more    re-trained    than 

of  our  institute;  Bulletin   Mas 

proved  a  source  of  financial  embarrassment,  and  is  the 

dlred  >i  to  lower  the  bar  of  mem- 

,  thereby  it  is  hoped  to  obtain  the  mone\ 


needed  to  meet  the  deficit  caused  by  a  policy  of  ex- 
uberant publication.  At  Vancouver  it  was  acknowl- 
edged that  the  cost  of  the  Bulletin  bears  heavily  on 
the  Institute,  and  a  referendum  was  made  recently 
on  the  proposal  to  set  a  subscription  price  of  $3  on  that 
monthly  publication.  Various  suggestions  were  offered: 
one  was  to  use  the  'Canadian  Mining  Journal'  for 
the  purpose  of  printing  what  now  goes  into  the  Bulle- 
tin; another  was  to  obtain  control  of  the  'Journal'  for 
that  purpose;  and  a  third,  made  by  Mr.  Mortimer 
Lamb,  the  Secretary  Emeritus,  was  to  revert  to  first 
principles,  that  is,  to  cut  down  the  Bulletin  to  its 
original  form,  omitting  editorials  and  mining  news.  It 
happened  that  my  address  on  'The  Duties  and  Privileges 
of  Technical  Journalism'  dealt  with  this  subject,  with 
particular  reference  to  our  Institute  and  its  monthly 
magazine;  therefore,  of  course,  I  was  keenly  interested 
in  the  views  of  our  Canadian  friends  in  regard  to  the 
relationship  between  their  own  Institute  and  their  tech- 
nical press.  It  was  acknowledged  that  the  'Canadian 
Mining  Journal'  had  deteriorated  during  recent  years, 
but  there  was  no  agreement  as  to  who  had  "killed 
Cock  Robin";  some  thought  that  the  decline  in  the 
'Journal'  and  the  expansion  of  the  Bulletin  constituted 
merely  a  coincidence,  whereas  I  regarded  it  as  a  con- 
sequence. Some  of  the  members  thought  that  the 
injury  done  to  the  'Journal'  did  not  matter,  as  that 
periodical  was  of  little  importance ;  on  the  other  hand, 
I  urged  that  they  never  would  have  a  forceful  and 
effective  technical  press  so  long  as  they  sapped  it  by 
their  subsidized  competition  and  that  they  were  losing 
more  by  lack  of  a  good  technical  mining  journal  in 
Canada  than  they  were  gaining  by  their  own  publish- 
ing activities,  because,  among  other  reasons,  their 
Bulletin  was  not,  and  never  could  be,  an  independent 
critic — on  the  contrary,  like  the  one  in  New  York,  it 
was  bound  to  be  under  the  thumb  of  a  small  and 
anonymous  group  at  headquarters.  The  independence 
of  the  'Journal'  and  of  the  Institute  could  be  safe- 
guarded by  the  Institute  using  a  few  pages,  given 
gratuitously,  in  each  issue  of  the  'Journal'  for  the  re- 
cording of  its  papers  and  notices,  but  exercising  no 
control  over  the  policy  of  the  'Journal'  nor  having  any- 
thing to  do  with  any  pages  except  those  allotted  to  it 
for  its  own  purpose,  which  would  be  to  use  a  medium 
less  expensive  than  the  present  Bulletin.  On  the  whole, 
if  I  may  advise  our  friends  north  of  the  49th  parallel. 
I  would  BUggest  that  they  revert  to  their  former  prac- 
tice and  issue  a  bulletin  devoid  of  journalistic  features 
— merely  a  pamphlet  containing  the  notices  of  meetings, 
election  of  members,  and  so  forth.  There  is  no  need 
to  print  tin  papers  in  the  Bulletin:  they  are  printed 
in  separates,  and  the  duplication  of  printing  now  in 
vogue  looks  like  a  needli  -  extravagance.  Some 
restraint  in  this  department  of  its  activities  is  re- 
quired if  the  Canadian  Institute,  like  our  own.  is  not 
to  seek  solvency  by  aid  of  a  nondescript  member- 
ship; and  when  it  seeks  financial  Bafety  in  that  direc- 
tion it  will  cease  to  be  what  it  has  been  and  become  a 
mere  mob  (page  Mr.  Mackenzie),  which  means  a 
promiscuous  assemblage  of  persons,  not  necessarily 
"rude  and  disorderly",  but  having  the  characteristics  of 
being  mixed,  not  only  in  its  constituents  but  in  its 
ultimate   pui  | 
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The  Klondike  Discovery 

The  Editor: 

Sir — Mr.  T.  A.  Rickard's  article  in  your  issue  of 
July  8  relative  to  the  discovery  of  the  Klondike  gold 
field  brought  me  memories  of  many  pleasant  associa- 
tions. It  is  a  pity,  however,  that  Mr.  Rickard,  who  is 
usually  so  well  informed,  did  not  in  this  case  have 
access  to  more  reliable  sources  of  information;  and 
while  his  article  is  obviously  intended  to  be  fair,  it 
contains  so  many  misleading  statements  that  in  justice 
to  George  Carmack,  who  was  a  friend  of  mine,  I  am 
moved  to  send  you  an  authentic  account  of  the  facts 
pertaining  to  that  memorable  discovery. 

It  happened  ( if  a  little  personal  history  is  pardon- 
able) that  I  was  in  that  section  of  the  country  myself 
that  summer.  In  the  month  of  June  I  camped  at  the 
mouth  of  the  Klondike  for  some  time — panning  and 
looking  around,  but  left  shortly  before  the  strike  for 
down  river.  In  August  I  returned  to  Forty  Mile  a  few 
days  after  Carmack  had  brought  in  the  news  of  his 
discovery,  and  had  exhibited,  in  proof  thereof,  several 
hundred  dollars  in  coarse  dust. 

A  mild  spectacle  had  ensued  and  was  still  under  way; 
but.  incredible  as  it  may  appear,  neither  the  sensational 
reports  nor  the  sight  of  the  virgin  gold  had  aroused 
anything  more  than  a  passive  interest.  This  was  due, 
in  part,  to  lack  of  confidence  in  Carmack's  judgment  in 
regard  to  mining  ground,  owing  to  his  well-known  san- 
guine, visionary  temperament.  But  mostly  it  was  due 
to  a  queer  notion,  held  by  nearly  all  the  miners  of  that 
day,  that  there  was  no  gold  on  that  side  of  the  Yukon 
River.  The  most  these  old-timers  would  concede  was 
that  what  Carmack  had  found  was  merely  a  "spot" 
that  would  soon  be  exhausted.  That,  too,  was  my 
opinion,  and  not  until  Dec.  4,  when  I  reached  Dawson 
on  my  way  to  the  "outside"  from  Circle  City,  did  I 
finally  awake  to  a  realization  of  the  phenomenal  rich- 
ness of  the  new  camp  and  hear  from  Carmack's  own 
lips  the  story  of  how  he  had  stumbled  upon  the  wonder- 
ful rim  on  Bonanza  Creek.  Briefly  stated,  the  facts 
are   these : 

In  the  summer  of  1895,  Carmack  and  his  partners  had 
prospected  on  a  tributary  of  Indian  River  that  heads 
against  Bonanza  dome  and  was  subsequently  named 
"Quartz  Creek."  Having  found  encouraging  prospects, 
they  went  back  to  it  the  following  spring,  to  do  further 
prospecting,  and  worked  until  about  the  middle  of  July, 
when,  presuming  that  the  salmon  run  had  by  that  time 
reached  the  upper  Yukon,  they  decided  to  return  io 
an  Indian  settlement  at  the  mouth  of  the  Klondike, 
locally  known  as  "Lousetown,"  and  put  in  their  supply 
of  fish  for  the  ensuing  winter.  Instead  of  going  down- 
stream by  way  of  Indian  River,  however,  they  took  a 
short  cut  across  the  hills  in  the  hope  of  getting  a  moose 
on  the  way.  The  first  day  was  easy;  they  merely 
crossed  over  the  divide  into  the  head  of  Gold  Bottom 
Creek,  where  Bob  Henderson  was  prospecting  some 
shallow  ground,  and  stopped  with  him  overnight.  But 
on  the  second  day  they  reached  a  point  well   down  in 


Bonanza  Valley  and  made  camp  on  a  low  bench,  that 
afterward  formed  part  of  Discovery  claim.  After  sup- 
per, Carmack,  who  was  an  inveterate  panner,  took  a 
frying  panful  of  gi'avel  from  the  top  of  the  rim  rock, 
which  at  this  place  projected  five  or  six  feet  above  the 
running  water,  and  on  washing  it,  was  amazed  to  find 
that  he  had  at  last  struck  it  rich;  those  few  handfuls 
of  gravel  had  yielded  several  dollars  worth  of  bright, 
shining  gold. 

They  had  only  what  few  supplies  they  were  carrying 
on  their  backs,  and  no  tools,  but  fortunately  had  two 
large  frying  pans.  With  these  they  proceeded  forth- 
with to  take  out  a  "grubstake,"  and  by  panning  steadily 
recovered  $700  in  the  next  two  days.  They  then  named 
the  Creek  "Bonanza,"  and  staked  their  claims;  Carmack 
taking  Discovery,  while  Skookum  Jim  and  Tagish 
Charlie  took  one  above  and  one  below  respectively. 
This  was  on  July  26,  1896.  They  next  made  their  way 
to  the  Yukon  and  thence  to  Forty  Mile. 

It  is  quite  true  that  at  that  time  other  prospectors 
were  in  the  Klondike  district.  Andy  Hunker  and  part- 
ner on  the  large  stream  to  which  he  afterward  gave  his 
name.  As  aforesaid,  Bob  Henderson  and  partners  were 
on  Gold  Bottom,  while  Dan  Savoy  and  a  few  other  men 
were  across  the  divide  on  the  Indian  River  watershed. 
All  were  getting  prospects,  Hunker  finding  rich  pay 
himself  shortly  afterward.  A  year  later,  he  related  to 
me  how,  in  panning  in  the  creek  bed,  he  had  struck  a 
high  point  of  bedrock,  two  feet  down  beneath  the  run- 
ning water,  from  which  he  had  obtained  a  $200  pan. 
Henderson,  however,  although  he  had  set  up  sluice 
boxes  and  was  testing  the  ground  by  shoveling  in, 
never  had  anything  that  could,  by  any  stretch  of  imagi- 
nation, be  called  pay.  How  can  he,  then,  be  entitled 
to  the  credit  of  making  the  original  discovery?  Surely, 
if  the  discovery  of  a  placer  camp  means  anything,  in 
its  practical  sense,  it  must  mean  the  finding  of  a  pay 
streak,  or  of  pay  dirt,  and  Gold  Bottom  never  did  show 
either,  in  spite  of  all  the  work  that  was  done  on  it  in 
after  years. 

The  plain  truth  of  the  matter  is  that  no  one  in  the 
early  days  ever  heard  Henderson's  name  mentioned  in 
connection  with  the  original  discovery.  It  was  not 
until  politics  had  invaded  Yukon  Territory,  five  or  six 
years  later,  that  the  claim  was  put  forth  by  interested 
parties  who  wanted  the  distinction  to  go  to  a  Canadian. 
V-'ithout  doubt,  Henderson  was  a  worthy  man,  and  it 
seems  like  the  very  irony  of  fate  that  while  surrounded 
on  all  sides  by  rich  creeks  he  should  have  landed  on 
practically  the  only  barren  one  in  that  locality.  More- 
over, insofar  as  I  can  recollect,  he  never  at  any  time 
located  a  valuable  piece  of  ground.  This,  too,  when 
rich  claims  were  to  be  had  for  the  staking,  not  only 
that  summer,  but  for  two  years  to  come,  as  follows: 
Dominion,  having  perhaps  the  longest  pay-streak  of 
any  creek  ever  discovered,  being  staked  in  the  spring 
of  1897;  Sulphur,  another  good  creek,  about  three 
months  later,  while  Gold  Run.  next  to  Eldorado  the 
richest  creek  in  the  district,  was  not  staked  until  1898. 
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To  assume  that  Carmack  knew  nothing  about  mining, 
or  that  he  was  a  shiftless  backwoodsman,  is  entirely  er- 
roneous. On  the  contrary,  he  was  a  highly  intelligent 
optimistic  worker  of  fairly  good  education  and  rearing. 
His  love  of  adventure  had  sent  him  into  the  wilds  of 
the  North  years  before,  where  he  had  prospected, 
trapped,  traded  with  the  natives  and  learned  their  cus- 
toms and  languages.  About  six  years  prior  to  the  Klon- 
dike strike,  low-grade  pay  had  been  found  on  the  Nor- 
denskjold,  a  tributary  of  the  Lewis,  and  on  the  strength 
of  those  diggings,  he  had  established  a  small  trading 
post  at  the  confluence  of  those  two  streams.  That  ven- 
ture, however,  had  proved  a  failure.  Later  he  set  up  a 
somewhat  more  pretentious  establishment  at  Sixty  Mile, 
which  he,  however,  subsequently  turned  over  to  Harper 
and  Ladue.  Carmack  was  a  dreamer;  like  nearly  all 
prospectors  he  believed  himself  to  be  a  man  of  destiny, 
and  had  an  abiding  faith  that  some  day  he  would  make 
a  rich  strike. 

For  three  years  when  Dawson  was  at  its  best,  it  was 
in  every  sense  one  of  the  greatest  boom  camps  ever 
seen.  From  a  half  score  tents  and  shacks  in  the  spring 
of  1897  it  grew  as  if  by  magic  into  a  city  of  stores, 
music  halls,  saloons,  gambling  houses,  hurdy  gurdy 
houses,  while  hundreds  of  cabins  sprang  up  like  mush- 
rooms everywhere. 

On  the  creeks,  gold  dust  by  the  hundredweight  liter- 
ally clogged  the  riffles,  and  as  adventurers  from  every 
clime  poured  into  the  district,  the  producing  gold  belt 
constantly  widened  by  new  discoveries.  Only  two  few, 
alas!  of  those  who  suddenly  found  themselves  rich 
beyond  their  wildest  dreams  could  resist  the  lure  of  the 
green  cloth,  or  the  wiles  of  the  dance-hall  sirens,  but 
to  Carmack  the  hectic  pleasures  of  the  night  life  meant 
nothing.  With  money  to  burn,  he  remained  ever  the 
same;  a  quiet,  kindly,  modest  man;  a  loyal  friend  and 
a  devoted  husband  and  father.  True,  he  was  a  squaw- 
man;  but  in  those  days  nearly  all  the  prominent  men 
on  the  Yukon,  miners  and  traders,  including  one  vener- 
able if  somewhat  unkempt  bishop,  had  native  wives,  and 
a  more  decent,  honorable  set  of  men  it  would  be  bard 
indeed  to  find  anywhere. 

As  I  look  back  upon  those  distant  days,  what  still 
impresses  me  as  singular  is  the  general  apathy  and  lack 
of  interest  with  which  the  news  of  the  big  strike  was 
received  everywhere.  After  a  stay  of  three  weeks  in 
Dawson,  I  made  my  way  to  the  coast,  reaching  Juneau 
on  Feb.  4  and  Seattle  six  days  later.  A  handful  of 
northerners  from  Circle  and  the  Koyukuk  were  winter- 
ing in  that  city.  To  them  and  sundry  others  I  imparted 
the  glad  tidings.  I  also  gave  an  interview,  stressing 
the  Importance  of  the  new  discovery,  to  the  Poat-Inteir 
■  <r  that  was  published  on  Feb.  11,  1897.  But 
mine,  however,  was  a  voire  crying  in  vain  in  the  wilder- 
ness; my  glowing  reports  were  entirely  too  good  to  be 
true  and  evoked  nothing  but  good-humored,  skeptical 
smiles,  it  was  a  different  story,  however,  when  in  the 
following  .Inly,  the  gold  ship  "Portland"  arrived  in 
le.  and  the  news  was  (lashed  to  the  world  that  she 
had  brought  one  ton  of  Klondike  Cold. 

•  orage,  Alaska.  Alex.  McComhkr. 


fellow  geologists  of  the  United  States  Geological  Sur- 
vey, Goodrich  and  Schrader,  and  Pete  Wiborg,  an  old 
Alaskan  placer  miner,  floated  down  the  Yukon  from 
Chilkoot  Pass.  We  intended  to  camp  at  the  mouth  of 
the  Klondike,  but  the  Indian  village  did  not  look  attrac- 
tive as  a  camping  site,  and  we  raced  on  to  Forty  Mile. 
Afterward,  in  August,  when  our  party  was  at  Circle 
City,  having  just  come  back  from  a  tour  of  the  Birch 
Creek  diggings,  Pete  Wiborg,  who  had  left  us  at  Forty 
Mile,  came  to  me  and  told  me  that  Carmack  had  struck 
rich  gold  on  the  Klondike  and  that  a  group  of  the 
miners  at  Circle  were  going  to  hire  the  Alaska  Com- 
mercial Company's  river  steamer,  then  lying  at  Circle, 
and  go  up  the  Klondike  to  stake  claims.  He  urged  me 
to  go  along,  and  stake  or  be  staked  for.  There  were 
obvious  reasons  why  the  temptation  to  this  delectable 
adventure  had  to  be  resisted,  so  I  did  not  go  with  "the 
crowd."  Needless  to  say  that  many  of  the  crowd,  in- 
cluding Pete  Wiborg,  struck  it  rich.  Mr.  McComber's 
trip  out  from  the  Klondike  to  Juneau  in  February  is 
still  a  legend  in  that  country. 

I  returned  to  Washington  and  reported  that  the  placer 
resources  of  Alaska  were  comparable  to  those  which 
California  had  in  the  '49  days — in  so  many  words.  I 
drew  up  at  the  request  of  the  Director  of  the  Geological 
Survey  (C.  D.  Walcott)  plans  for  five  exploration  par- 
ties in  1897,  but  Congress  failed  to  appropriate  the 
money  for  the  work  that  year;  but  it  did  so  the  next. 
so  that  in  traveling  up  the  coast  of  Alaska  in  1898  to 
penetrate  the  Upper  Kuskokwim  country  by  way  of 
Cook  Inlet  and  the  Sushitna,  I  witnessed  the  extraordi- 
nary spectacle  of  the  Klondike  rush,  which  had  set  in 
after  so  long  an  interval !  J.  E.  SPURR. 


If  1  may  step  from  the  editor'.:   -hair  to  the   floor  of 
the  I  peak,  I  should  like  to  remini  ICC  a  little 

■long  with  Mr.  McCombR  and  other  old  "sourdoughs." 
1  have  a  clear  recollection  of  "LousetOWn,"  :it  the  mouth 
of  the  Klondike;  although  I  never  saw  Dawson.  In 
June.   189f>.  t  little  hoat.  Containing,  besides  myself,  my 


The  Salesman  and  the  Institute 

The  Editor: 

Sir — In  an  article  on  the  duties  and  privileges  of 
technical  journalism  in  the  Engineering  and  Mining 
Journal-Press  for  Nov.  25  Mr.  T.  A.  Rickard  says: 

"The  printed  discussions  (of  the  American  Institute  of 
Mining:  and  Metallurgical  Engineers)  are  vitiated  by  mat- 
ter a  large  part  of  which  is  suspect  because  it  comes  from 
prejudiced  sources,  notably  the  agents  of  manufacturers. 
Why  they  should  he  members  of  the  Institute  I  fail  to  see. 
They  are  not  mining  engineers,  metallurgists,  or  geologists; 
they  may  have  been;  they  are  functioning  now  as  sales 
agents." 

This,  to  my  mind,  is  a  narrow  point  of  view.  Many 
engineers  were  employed  by  manufacturers  primarily 
because  the  job  they  have  can  best  be  filled  by  a  min- 
ing engineer.  Such  men  are  daily  using  their  engi- 
neering knowledge  in  their  work,  which  is  of  direct 
service  to  the  mining  industry  which  uses  the  product 
they  help  to  make  or  sell.  Would  not  Mr.  Rickard's 
limitations  also  exclude  from  membership  in  the  Insti- 
tute such  able  editors  as  Mr.  Spurr  and  himself  because 
they  are  now  functioning  as  writers  and  not  as  engi- 
neers? True,  Mr.  Rickard's  skillful  use  of  the  hammer 
might  continue  bis  classification  as  a  geologist — but 
that  is  aside   from  the  point 

I  presented  a  paper  it  the  San  Francisco  meeting  of 
the  Institute.  The  information  it  contained  was  ob- 
tained entirely  through  experience  gained  in  the  em- 
ployment of  a  manufacturer  of  explosives.  Even  had 
there  been  any  intention  of  including  prejudiced  infor- 
mation in  this  paper,  any  doubtful  portions  could  not 
have  survived  the  careful  editing  which  the  paper 
received    before    it    was    published. 
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Are  not  Mr.  Rickard's  discussions,  clear  and  able  as 
they  are,  on  the  duties  and  privileges  of  technical 
journalism  equally  open  to  suspicion  that  they  come 
from  a  prejudiced  source? 

As  one  who  both  writes  advertisements  and  decides 
upon  the  publication  in  which  to  publish  them,  I  find 
much  with  which  I  can  agree  in  Mr.  Rickard's  article, 
but  it  seems  to  me  that  he  has  abandoned  good  judg- 
ment and  is  giving  vent  to  personal  spleen  when  he 
would  bar  from  membership  in  the  Institute  fellow 
engineers  who,  like  himself,  are  employed  by  organiza- 
tions directly  serving  the  mining  industry. 

Wilmington,  Del.  N.  S.  Greensfelder. 


How  Shall  We  Get  Honesty  in 
Mining  Engineering? 

The  Editor: 

Sir — "What's  Wrong  With  the  American  Oil-shale 
Industry?"  by  Arthur  J.  Hoskin,  in  the  Nov.  4  issue  of 
the  Journal-Press,  was  timely  and  should  produce  bene- 
ficial results.  It  is  regrettable  that  it  cannot  be  more 
generally  read.  The  situation  cannot  be  dealt  with  too 
poignantly,  and  Mr.   Hoskins'  satire   is  fully  justified. 

A  similar  situation  exists  in  the  mining  industry. 
These  charlatans  who  now  pose  as  authorities  in  the 
oil-shale  industry  have  likely  gained  at  least  a  part  of 
their  experience  assisting  questionable  mining  opera- 
tions— the  operations,  presumably,  referring  to  that 
more  or  less  painful  process  of  relieving  suckers  of 
their  rolls. 

I  believe  it  is  generally  accepted  that  the  mere  pos- 
session of  an  engineering  degree  does  not  necessarily 
imply  that  the  holder  is  a  capable  and  honorable  engi- 
neer. Degrees  are  sometimes  only  the  court-plaster  of 
the  incompetent.  Impostors  fundamentally  devoid  of  the 
knowledge  they  claim  should  be  ostracized.  Engineers 
must,  of  necessity,  make  some  miscalculations  and  mis- 
takes in  judgment  because  of  the  nature  of  their  work, 
and,  I  believe,  it  is  the  general  attitude  that  such  mis- 
takes, when  made  by  an  engineer  who  is  practicing 
legitimately,  should  be  forgiven  and  profited  by.  How- 
ever, when  men  falsely  assume  titles  to  which  they  can 
lay  no  legitimate  claim  by  right  of  degree  or  practice 
and  experience,  and  cause  not  only  financial  loss  to 
those  who  are  victims  of  their  perfidy  but  also  loss  of 
standing  to  the  profession  and  industry  they  have  at- 
tached themselves  to,  the  situation  merits  serious  atten- 
tion. The  chameleon-like  ability  of  some  of  these  men 
to  change  their  professional  title  at  will  is  remarkable. 
The  public  cannot  be  expected  to  have  confidence  in  an 
industry  so  long  as  imposters  are  allowed  to  antagonize 
them  by  dishonorable  practices.  The  situation  has  be- 
come so  bad  that  even  the  head  of  a  prominent  school 
of  engineering  has  capitalized  his  title  as  such  by  allow- 
ing it  to  be  used  to  lend  authority  to  his  "reports"  and 
publications. 

One  of  the  most  familiar  fakes  in  the  West  has  the 
honor  of  having  his  name  in  your  Professional  Direc- 
tory along  with  bona  fide  engineers.  This  man  has  be- 
come a  familiar  figure  in  Colorado  during  the  last 
twenty-five  or  more  years,  and  his  process  for  "liberat- 
ing" the  gold  in  ores,  or  even  in  shale,  I  understand, 
catches  a  new  crop  of  suckers  periodically.  He  appears 
as  a  "metallurgical  and  consulting  engineer"  in  your 
directory. 

Legitimate  mining  is  a  legitimate  venture,  and  cap- 
ital risked  in  such  ventures  is  a  proper  speculation  or, 
in  some  cases,  investment.     Mining  engineers  should 


do  all  they  can  to  make  and  keep  it  clean  and  honorable 
in  the  eyes  of  the  public. 

I  do  not  know  what  suggestions  have  been  made  with 
a  view  of  preventing  the  written  reports  or  verbal  state- 
ments of  unscrupulous  men  being  printed  in  advertise- 
ments, prospectuges,  or  articles  that  have  for  their 
purpose  the  selling  of  stock  or  securing  of  funds  in 
any  way  for  ostensible  use  in  mining  activities. 

It  is  conceivable  that  a  state  commission  could  be 
appointed,  composed  of  competent  engineers  represent- 
ing the  various  branches  of  the  mining  industry,  to 
whom  all  reports  or  statements  of  engineers  or  others 
intended  for  publication  as  any  part  of  a  campaign  to 
secure  funds  must  be  submitted.  This  commission  would 
not  indorse  the  statements  and  recommendations  made 
in  the  matter  submitted,  but  could  allow  companies 
whose  reports  were  of  proper  tenor  to  carry  a  state- 
ment to  the  effect  that  the  commission  had  read  such 
reports  and  that  though  they  had  no  personal  knowl- 
edge of  the  actual  conditions,  and  could  not  guarantee 
them  to  be  as  represented,  they  believe  no  intent  to 
deceive  or  defraud  existed.  A  similar  statement  long 
used  by  brokers  advises  the  public  that  information 
regarding  securities  they  offer  for  sale  is  not  guaran- 
teed, but  has  been  obtained  from  sources  they  believe 
to  be  reliable.  The  main  benefit  from  the  activities  of 
such  a  commission  would  be  the  elimination  of  a  great 
flood  of  prospectuses  and  advertising  matter  that  con- 
tain reports  by  the  familiar  "eminent  engineer,"  readily 
recognizable  as  plain  bunkum,  the  elimination  of  which 
would  work  hardship  only  on  the  unscrupulous  company 
and  its  aids. 

The  American  Mining  Congress  or  the  American 
Institute  of  Mining  and  Metallurgical  Engineers  could 
be  of  great  assistance  in  putting  into  effect  any  such 
plan  if  it  were  found  to  be  sound.  Whether  or  not 
such  a  system  would  be  practicable,  or  whether  it  would 
lead  to  evils  that  would  counteract  the  benefits,  is 
open  to  debate.  I  believe  that  this  subject  merits  the 
comments  of  those  interested  in  the  future  of  mining. 

Chicago,   111.                                      D.   H.   Fairchild. 
■♦■ 

Surface  Tension  and  Flotation  Phenomena 

The  Editor: 

Sir — The  article  entitled  "Surface  Tension  and  Flota- 
tion Phenomena,"  by  Leeke  and  Jarvis,  which  appeared 
in  your  issue  of  Aug.  19,  1922,  has  attracted  my  atten- 
tion. The  authors  have  carried  out  some  ingenious 
experiments  and  have  recorded  some  interesting  ob- 
servations from  them.  They  purposely  have  not 
interpreted  the  phenomena  observed,  or  drawn  any 
conclusions  from  them.  Of  course,  such  observations 
are  of  little  value  and  decidedly  misleading  if  left 
uninterpreted.  Personally,  it  is  hard  for  me  to  believe 
that  the  phenomena  observed  by  Leeke  and  Jarvis  are 
at  all  fundamental  in  flotation. 

The  apparent  attraction  or  repulsion  between  objects 
floating  on  the  surface  of  a  liquid,  or  between  an  object 
on  the  surface  of  the  liquid  and  the  wall  of  the  vessel 
containing  the  liquid,  as  observed  by  Leeke  and  Jarvis, 
are  phenomena  familiar  to  all  physicists  and  are  men- 
tioned in  many  standard  textbooks  on  the  subject.  I 
have  observed  the  same  kind  of  phenomena  in  making 
surface-tension  measurements  by  the  film  method1  in 
which  a  metal  plate  is  used. 

^'The  Film  Method  of  Measuring  Surface  and  Interfacial  Ten- 
sion," by  A.  H.  Fahrenwald,  Journal  of  the  Optical  Society  of 
America  and  Reviews  of  Scientific  Instruments,  September,  1922. 
Also  see     Mining  i£  Scientific  Press  for  Aug.  13.  1921. 
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Measurements  of  the  surface  tension  of  a  liquid  by 
this  method  must  be  made  in  fairly  wide  vessels. 
Unless  the  diameter  of  the  vessel  is  considerably 
greater  than  the  width  of  the  frame  used  for  forming 
the  film,  it  is  impossible  to  prevent  the  freely  hanging 
plate  from  being  drawn  against  the  walls  of  the  vessel. 
The  same  is  true  in  making  interfacial-tension  meas- 
urements where  the  plate  is  suspended  in  the  interface. 
However,  in  making  any  interfacial-tension  measure- 
ment the  plate  may  be  either  repelled  or  attracted  by 
the  walls  of  the  vessel,  depending  entirely  upon  the 
contact  angles  made  by  the  respective  liquids  against 
the  vessel  and  the  metal  plate. 

If  a  drinking  glass  be  filled  almost  to  overflowing,  so 
that  the  surface  of  the  water  stands  higher  than  the 


edge  of  the  glass,  the  plate  dipping  in  the  water  tends 
to  remain  in  the  center  of  the  glass.  There  is  no 
difference  between  the  behavior  of  the  plate  when  im- 
mersed in  a  liquid  at  a  point  near  the  wall  of  the 
vessel  containing  the  liquid  and  that  of  the  floating 
zinc  shaving  as  observed  by  Leeke  and  Jarvis.  The 
condition  of  the  plus  and  minus  zinc  shavings   (using 


r 


these  terms  in  the  sense  given  them  by  Leeke  and 
Jarvis)  floating  on  a  water  surface  is  presumably  as 
illustrated  in  Figs.  1,  2,  3  and  4. 

In  each  experiment  only  the  bottom  surface  of  the 
shaving  is  wetted  by  the  liquid,  let  us  say  water.  The 
top  surface  is  not  wetted,  and  it  is  for  this  reason  that 
the  shavings  are  able  to  float.     If  the  adsorbed  air  is 


k 


'      n 


Air  bubble- ^ 


a 


removed  from  the  pieces  of  zinc  and  if  they  are  per- 
fectly wetted  by  water,  they  sink,  and  they  cannot  be 
again  brought  to  the  Burface  by  the  aid  of  air  bubbles. 
The  fact  that  the  "plus"  zinc  shaving  strikes  the  wall 
head-on  is  due  to  the  downward  curvature  of  the  water 
against  the  shaving  at  all  point-  along  the  horizontal 
portion  of  the  shaving,  the  curvature  being  Upward  at 

the  ends  only.  Since  like  curvatures  or  menisci  ap 
parently  attract  anil  Unlike  one-  repel,  as  Leeke  and 
Jarvis  Observed,  the  pull  is  on  the  head  of  the  shaving 
only,  analogous  to  the  towing  of  a  boat    upstream. 

Now,  the  source  of  attraction  or  repulsion,  as  the 

case  may  be,  and  what   it  ha-  to  do  with  th( 

•..  are  other  questions. 

The  force  causing  the  movement  of  the  shavings  can 

i  i l >-  shown  graphically.    Take  for  consideration  the 

case  of  the  zinc  shaving  shown   in   Fig.   1.  which,  when 

sufficiently  close  to  the  wall  of  the  vessel,  moves  toward 

and  finally  strikes  it.     The  condition!  prevailing  at    a 

given    instant   are    shown    in    Fig,    5.      Picture   the    two 


upward  projecting  ends  of  the  shaving  as  forming  walls, 
m  n  and  in'  n'  of  imaginary  chambers  c  and  c'.  If 
no  capillary  forces  were  at  work  the  surface  of  the 
water  in  chambers  c  and  d  would  be  on  the  same  level ; 
then,  to  maintain  the  water  surfaces  in  these  chambers 
at  different  levels  a  pressure  or  a  vacuum  would  have 
to  be  created  in  one  or  the  other  chamber.  If  the 
pressure  in  c'  were  greater,  the  water  level  in  c  would 
be  higher,  and  the  shaving,  one  end  of  which  forms  the 
wall  of  a  pressure  chamber,  would  be  forced  to  the  right 
or  toward  the  wall  opposite  to  that  with  which  it  forms 
a  pressure  chamber.  Now,  capillary  action  in  the  com- 
paratively small  chamber  c  causes  the  difference  in  the 
water  levels  in  the  chambers  c  and  c',  which,  in  effect, 
amounts  to  increasing  the  pressure  of  atmosphere  in 
chamber  c';  the  result  of  which  is  a  tendency  for  the 
shaving  to  move  or  be  forced  against  the  glass  wall. 
The  next  question  is,  What  has  this  kind  of  reaction 
to  do  with  flotation?  Are  the  reactions  fundamental? 
I  believe  that  they  are  not  fundamental  reactions, 
but  they  may  nevertheless  play  a  certain  role  in  the 
flotation  process. 

Leeke  and  Jarvis  cite  another  experiment,  wherein 
they  cause  pieces  of  zinc  and  tin  foil  that  had  been 
forced  through  the  water  surface,  to  sink  to  the  bottom 
of  the  tumbler,  to  attach  to  bubbles  and  be  again 
brought  to  the  surface.  This  is  another  capillary 
process  and  a  case  of  conti-action  or  straightening  out 
of  surface  films  of  like  curvature  as  shown  in  Fig.  6. 
Here  the  air  is  able  to  displace  the  water  at  the 
surface  of  the  tin  foil.  I  think  there  is  certainly  some 
question  as  to  whether  the  pieces  of  foil,  dropped  on 
the  water  surface  and  forced  to  sink,  are  really  wetted 
in  the  first  place,  for  I  find  that  if  they  are  brought 
to  the  surface  mechanically  the  water  runs  off  them 
immediately.  Furthermore,  if  such  pieces  of  foil  are 
thoroughly  freed  of  adsorbed  air  films  and  caused  to 
wet  completely,  before  they  are  dropped  to  the  bottom 
of  a  tumbler  of  water,  it  is  practically  impossible  to 
cause  bubbles  to  attach  to  them. 

If  flotation  depends  upon  such  capillary  reactions, 
then,  the  process  is  clearly  dependent  upon  the  power 
of  air  to  displace  water  at  the  surface  of  certain  min- 
erals and  not  at  the  surface  of  others.  If  this  is  so — 
and  my  mind  is  open  to  conviction — then  in  the  modern 
flotation  process  oil  must  be  the  medium  responsible 
for  the  degree  to  which  air  bubbles  are  able  to  engulf 
mineral  particles.  The  fundamental  reactions,  then,  are 
those  of  adsorption  of  oil  by  minerals  and  the  reactions 
that  make  selective  adsorption  possible.  These  reac- 
tions 1  discUSS  in  other  papers  which  are  soon  to  be 
published.  A.  H.  Fahrknwald. 

Moscow.    Idaho. 

-♦ 

Scientific  Prospecting 

The  Editor: 

Sir -Two  recent  instances  of  the  discover)/  of  min- 
eral deposits,  the  result  of  prospecting  under  techni- 
cally trained  men.  have  been  related  to  me  bj  a  friend 
\l.  Harris  i  in  Western  Australia,  who  remarked 
that  while  they  had  manj  men  able  to  mine  and  treat 
ore,  there  were  very  l.w  that  had  made  a  specialty  of 
finding  it. 

1.  The  Geological   Survey   ol    Western   Australia  had 
supplied     data     on     certain     areas     to     the     Prospecting 
rd,  which  in  turn  advised  the  government  prospect- 
ing   expedition    to    examine       Hold    was    discovered    at 
anil    the    deposits     are    now     heing    de- 
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veloped.  The  prospecting  party  is  protected  from  a 
rush  by  outsiders  by  the  reservation  of  the  area  in 
which  it  is  working,  and  the  deposits  can  then  be 
thoroughly   tested    without   hindrance. 

2.  A  syndicate  consisting  mainly  of  mining  engi- 
neers of  Western  Australia  sent  a  graduate  of  the 
Kalgoorlie  School  of  Mines  to  Malaya  to  prospect  vir- 
gin country,  with  the  result  that  good  tin-bearing 
gravel  was  discovered.  An  engineer  is  now  checking 
the  boreholes  put  down,  before  a  dredge  is  installed. 

For  years  my  informant  has  advocated  scientific 
prospecting;  also  that  it,  with  subsequent  field  work, 
be  part  of  the  training  at  schools  of  mines. 

Pittsburgh,  Pa.  M.  W.  vox  Bernewitz. 


Deviation  of  Plumb  Lines  from  the  Vertical 

The  Editor: 

Sir — Referring  to  your  article  entitled  "Deviation 
of  Plumb  Lines  from  the  Vertical"  in  the  Journal-Press 
of  Oct.  28,  the  fact  that  air  in  motion  is  substantially 
the  cause  of  the  whole  difficulty  in  mine  shaft  plumbing 
was  well  understood  by  many  Colorado  mine  surveyors 
at  the  time  of  the  noted  experiments  which  you  men- 
tion; and  the  discussion  in  the  Engineering  and  Mining 
Journal  at  that  time,  and  the  various  theories  advanced 
to  account  for  the  variation  from  the  vertical,  caused 
smiles  on  the  faces  of  many  of  us  who  were  regularly 
doing  that  kind  of  work.  But  in  those  days  all  engi- 
neers in  this  region  were  too  intensely  busy  to  write 
articles. 

In  considering  this  matter  I  think  that  attention 
should  be  called  to  the  great  difference  in  the  effect  of 
an  air  current  on  short  and  long  plumb  lines  and  to  the 
fact  that  the  difference  is  not  according  to  simple 
arithmetical  ratio  of  the  lengths  of  the  plumbs,  for  the 
influence  of  the  air  current  increases  with  the  length 
in  a  geometrical  ratio. 

It  is  claimed  by  some  mine  engineers  that  for  the 
most  particular  work  one  should  plumb  separately  from 
level  to  level  rather  than  hang  plumbs,  say,  1,000  ft.; 
while  others  are  content  with  the  simple  rule,  "Never 
hang  your  plumbs  more  than  500  ft."  In  my  experience 
300  ft.  is  usually  quite  reliable.  It  all  depends  on  how 
strong  the  air  current  may  be.  I  believe  that  the  best 
possible  result  is  secured  by  hanging  the  plumbs  sepa- 
rately every  100  ft.,  or  at  each  level  where  it  is  possible. 
The  position  and  steadiness  of  the  wires  are  more  de- 
pendable and  the  slight  imperfections  in  taking  and 
fixing  the  azimuth  at  each  level  tend  to  balance  each 
other.  Besides,  in  shafts  which  have  become  out  of 
true  in  places  from  swelling  ground  or  other  cause, 
greater  distance  between  wires — a  most  important  fac- 
tor— can  be  secured  in  almost  every  case  than  if  the 
wires  are  hung  the  whole  depth  at  once. 

Another  point  should  be  mentioned  in  connection  with 
plumbing  deep  mines.  Most  deep  mines  have  two  or 
more  shafts  down  to  certain  old  levels.  I  have  been 
surprised  to  find  how  many  engineers  fail  to  take 
advantage  of  the  opportunity  to  hang  one  wire  in  each 
of  two  shafts  as  far  down  as  the  bottom  of  the  shal- 
lower shaft.  Then  traversing  between  the  two,  above 
and  below,  gives  an  absolutely  reliable  and  proven 
meridian,  which  is  just  as  accurate  as  any  other  part  of 
the  underground  work  can  be  made,  down  to  this  level. 
This  usually  gets  by  the  worst  of  the  air  currents. 
Then  the  plumbing  to  the  deeper  levels  through  the 
single  shaft  can  be  done  in  comparatively  quiet  air. 

Denver,  Colo.  Victor  G.  Hills. 


The  Argonaut  Disaster 
The  Editor: 

Sir — I  was  glad  to  read  the  statements  made  by  Mr. 
T.  A.  Rickard,  before  the  investigating  committee  re 
the  disastrous  fire  at  the  Argonaut  mine,  Jackson, 
Calif.  For  the  first  few  days,  statements  were  pub- 
lished, said  to  have  been  made  by  eminent  engineers, 
which,  if  made  by  them,  showed  entire  lack  of  the  first 
principles  of  mine  ventilation.  I  have  made  a  study  of 
the  subject  for  many  years — passed  a  mine  manager's 
examination  before  a  board  of  examiners  consisting  of 
the  territorial  inspector  of  coal  mines,  one  mine  man- 
ager selected  by  the  Mine  Managers'  Association,  and 
one  coal  miner  selected  by  the  miners  of  the  territory 
of  Wyoming  in  1887.  This  examination  is  compulsory 
under  coal  mining  laws — before  one  is  entitled  to  a 
certificate  giving  authority  to  take  charge  of  under- 
ground work  in  large  coal  mines. 

Ventilation  is  one  of  the  important  subjects  on  which 
an  applicant's  knowledge  is  tested.  Now,  I  feel  quali- 
fied, if  the  statements  published  are  true  regarding 
the  difference  in  elevation  between  the  Muldoon  and 
Argonaut  shafts,  to  say  that  the  fan  at  the  Muldoon 
shaft  should  have  been  stopped  at  once  when  the  fire 
was  reported,  and  reversed,  if  possible,  which  would 
have  greatly  accelerated  the  smoke  and  gas  through 
the  Argonaut  shaft  and  away  from  the  miners  working 
hundreds  of  feet  below  the  fire.  The  cool  air  down  the 
Muldoon  shaft,  entering  the  mine,  would  no  doubt  have 
prolonged  the  lives  of  the  miners  and  would  have 
enabled  rescuers  to  render  assistance.  By  placing  a 
door,  which  could  have  been  done,  or  a  temporary  brat- 
tice, at  the  top  of  the  manway  on  the  3,900  level,  the 
fresh  air  forced  down  Muldoon  shaft,  or  drawn  down 
by  natural  ventilation,  would  not  only  have  supplied 
good  air,  but  would  have  enabled  the  rescuers  to  explore 
the  lower  portion  of  the  mine  while  fire  was  raging 
far  above  them.  There  would  have  been  no  necessity 
for  oxygen  helmets,  for  the  gases  would  be  ascending 
through  the  Argonaut  shaft,  caused  by  the  intense 
draft  created  by  the  fire.  The  fan,  kept  running,  was 
actually  pulling  the  gas  downward  toward  the  miners 
and  toward  those  who  would  assist  and  try  to  rescue 
the  unfortunate  men. 

I  hope  and  believe  the  testimony  given  by  Mr. 
Rickard  will  cause  managers  and  foremen  of  mines  to 
make  a  study  of  mine  ventilation  and  hereafter  to  apply 
the  results  of  their  investigation  to  proper  ventilation 
of  mines  under  their  control. 

I  myself  wrote  the  first  metal-mine  inspection  bill 
ever  presented  to  any  legislature  in  the  United  States. 
Charles  J.  Christian,  Senator  from  the  Leadville  district 
of  Colorado,  and  Charles  Bartholomew,  Representative 
from  La  Platte  County,  Coloi-ado,  introduced  the  bill 
which  I  prepared  in  the  Colorado  Legislatui-e  in  1888. 
The  bill  was  passed,  and  Governor  Job  A.  Cooper  ap- 
pointed me  one  of  the  state  mining  inspectors.  How- 
ever, the  opponents  of  the  bill  at  the  next  session  of 
the  Legislature  passed  a  mining  bureau  bill  and  had 
the  inspection  work  placed  under  dictation  of  that 
bureau,  a  specimen-gathering  concern  managed  by 
politicians.  Now,  a  few  years  later,  Montana  and  other 
western  mining  states  are  working  under  wise  inspec- 
tion laws,  but  many  inspectors  have  been  appointed 
who  have  not  the  least  knowledge  of  the  chemistry  of 
mine  gases,  nor  the  proper  methods  of  ventilation  of 
mines.  George  Kislingbury. 

Los  Angeles,  Calif. 
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Metallurgists  of  Note 

ALLAN  JAY  CLARK 


THE  HOMESTAKE  is  a  great  mine,  great  not  only 
because  of  the  magnitude  of  its  operations  but 
also  because  of  the  calibre  of  the  men  in  charge. 
In  the  front  rank  of  those  who  have  contributed  to 
the  success  of  this  enterprise  is  Allan  Jay  Clark,  the 
chief  metallurgist,  who 
has  been  with  the  com- 
pany since  1897 — length 
of  service  that  might 
seem  unusual  were  it  not 
for  the  fact  that  the 
Homestake  is  noted  for 
an  ability  to  retain  men 
on  its  staff  longer  than 
can  most  mining  com- 
panies. A  Veterans' 
League  in  Lead,  com- 
posed of  men  who  have 
been  in  the  employ  of 
the  company  for  twenty- 
one  years  or  more,  has 
more  than  150  members ! 
Mr.  Clark's  experience 
and  intimate  contact 
with  the  milling  and 
cyaniding  of  gold  ores 
for  twenty-five  years  has 
found  expression  in  the 
new  South  Mill,  designed 
by  him  to  replace  some 
of  the  older  stamp-mill 
units.  The  planning  and 
operation  of  such  a  mill 
may  be  compared  with 
the  work  of  the  conduc- 
tor i,f  an  orchestra,  who 
requires  every  member 
to  play  his  part  at  the 
proper  time.  Skill  is  no 
less  necessary  in  the 
management  of  a  cyan- 
ide plant,  in  which  each 

machine  can  be  expected  to  do  only  just  so  much  effi- 
ciently. Mr.  (lark  is  a  descendent  of  an  old  New  Eng- 
land family.  He  waa  educated  at  Berkeley  School,  New 
York,  and  at  the  School  of  Mines.  Columbia  University, 
■iing  a  member  of  the  Alpha  Delta  Phi  and  gradu- 
ating with  the  degree  of  Engineer  of  Mines  in  1896. 
His  first  professional  appointment  waa  in  Alabama, 
with  the  Tennessee  Coal,  Iron  &  R.K.  Co.  He  re- 
linquished this  after  a  year,  going  to  Lead.  S.  D..  where 
he  took  charge  of  the  assaying  department  of  Che  Home- 
stake  Mining  Co.  His  first  work  beyond  assaying 
to  build  a  plate  house,  which  he  did  uncommonly  well. 
Then  he  turned  his  energies  to  the  treatmenl 
stake  mill  tailings,  which,  in  the  opinion  of  several 
metallurgists,  wire  too  low  grade  to  be  handled  suc- 
cessfully.    •  '    W.    Merrill   had    i n    engaged    by    the 

company  to  §olve  its  metallurgy  al  problems,  and  Mr. 
Clark   contributed  greatly   '  of   the   plan* 

that  was  installed     Upon  the  retirement  of  Mr.  Merrill. 
in    1906,    he    succeeded    him,    and    nine    years    later    he 


assumed  control  of  the   stamp  mills  and  other  metal- 
lurgical equipment  on  the  property.     Since  then  he  has 
been   responsible   for  many   notable   advances    in   local 
practice  and  has  contributed  in  large  measure  to  the 
resultant   success.     His   record   and   knowledge   of  the 
amalgamation  and  cyan- 
ide processes  entitle  him 
to  recognition  as  one  of 
the  foremost  gold  metal- 
lurgists of  the  day;  and 
it  is  gratifying  to  note 
that  the  results  of  Home- 
stake    progress     in    the 
treatment   of    gold    ores 
have  been  ungrudgingly 
given  to  the  profession. 
In  1913  he  and  Dr.  W.  J. 
Sharwood,  his  associate, 
were  presented  with  the 
Consolidated     Goldfields 
Medal  of  the  Institution 
of  Mining  &  Metallurgy 
for    a    paper    on    "The 
Metallurgy  of  the  Home- 
stake     Ore"  —  a    monu- 
mental   and    highly    in- 
formative monograph  on 
the  subject.     Mr.  Clark 
has   also  contributed   to 
the   Transactions  of  the 
A.I.M.E.    and    of   the 
Chemical,     Metallurgical 
and    Mining    Society    of 
South  Africa,  to  Engi- 
neering      and      Mining 
Journal,  Metallurgical  & 
Chemical      Engineering, 
and    the    Mining    Maga- 
zine.   He  is  State  Chair- 
man of  the   Naval  Con- 
sulting  Board,   and   has 
acted     in    a     consulting 
capacity   for  various  clients  during  the  last   few  years. 
Mr.  Clark  is  of  the  quiet  and  resourceful  type  of  engineer. 
He  is  held  in  high  esteem  by  his  associates  and  colleagues, 
who  realise  that  his  success  is  traceable  to  a  pleasing  per- 
sonality as  well  as  technical  proficiency  and  keen  interest 
in  his  work.    Though  a  comparative  stranger  to  a  recent 
visitor  from  the  Journal-Preea  ataff,  Mr.  Clark  was  will- 
ing  to    trudge    through    a    driving    snowstorm    to    show 
him  the  various  units  of  the  plant,  which  are  scattered 
around   Lead  and   Deadw I.  and   to  explain   the  metal- 
lurgy of  the  ore.    The  highly  efficient  state  of  gold  mill- 
ing at    the    Homestake    in   the  older,   scrupulously   clean 
and  smoothly  running  units,  as  well  as  in  the  new  South 
mill,  is  eloquent  testimony  to  the  man  and  the  fruit  of 
his  efforts. 

Mr.  Clark  was  married  m  L901  to  Miss  .lane  l'arfrey. 
and  they  have  three  children,  the  oldest  of  whom  is  a 
student  in  the  University  of  Wisconsin.     He  is  a  member 

of  the  A  I  M  K    and  the  Institute  of  Mining  and  Metal- 
lurgy. 
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An  Investigation  of  Losses  in 
Copper  Blast-Furnace  Slag — I 

Study  of  Slags  Produced  at  Plant  of  Consolidated  Mining  and  Smelting  Co.,  Trail,  B.  C, 

Indicates  Some  Errors  in  Work  of  Earlier  Investigators  —  Pyrogallic  Acid 

Method  Developed  to  Determine  the  Amount  of  Oxidized  Copper  Present 

By  D.  F.  Stedman 


TO  STANDARDIZE  the  slag  losses  occurring  with 
a  blast  furnace,  to  enable  a  reasonably  accurate 
estimate  to  be  made  of  the  minimum  operating 
slag  loss  to  be  expected  with  different  slags  and  mattes, 
and  to  correlate  the  previous  contradictory  theories  as 
to  the  chem'cal  form  of  the  slag  losses,  were  the  aims 
in  the  work  to  be  described  in  this  paper.  The  work 
may  properly  be  classified  under  the  following  headings, 
although  these  divisions  cannot  be  followed  in  detail 
in  the  discussion: 

1.  The  condition  of  present  slag  losses. 

2.  Methods  of  analysis  to  determine  chemical  condi- 
tion of  slag  losses — i.e.,  fractional  determination  of  cop- 
per in  slag. 

3.  The  probable  slag  losses  when  smelting  a  charge 
consisting  largely  of  copper  concentrates,  making  a 
high-grade  matte  and  low-silica  slag. 

4.  Considerations  as  to  the  physics  of  these  slag 
losses. 

Previous  Work  Reported 

The  following  investigations  have  a  direct  reference 
to  the  subject  under  discussion: 

The  work  of  F.  E.  Lathe1  is  based  on  a  determination 
of  copper  silicate  according  to  T.  Kiddie's  method — 
digestion  of  slag  sample  with  5  per  cent  sulphuric  acid 
at  80  deg.  C,  and  electrolytic  determination  of  copper 
without  filtering.  This  method  is  open  to  the  following 
serious  objections: 

1.  On  treating  slags  with  dilute  acids,  hydrogen  sul- 
phide is  given  off  in  sufficient  amount  to  smell  dis- 
tinctly, during  the  whole  decomposition,  which  will  evi- 
dently precipitate  copper. 

2.  Magnetite  is  always  present  to  a  greater  or  less 
extent,  and  the  ferric  sulphate  resulting  from  its  solu- 
tion will  dissolve  copper  sulphide  from  suspended 
particles. 

3.  During  electrolysis,  ferrous  salts  will  be  oxidized 
at  the  anode,  and  will  dissolve  copper  from  suspended 
copper  sulphide. 

These  effects  will  disqualify  the  method  entirely. 
Lathe  also  made  some  settling  experiments  on  Granby 
and  Anaconda  slags,  but  his  figures  do  not  agree  with 
those  which  I  present  in  Fig.  1,  probably  because  he 
used  a  lower  temperature,  larger  quantities  of  slag  with 
a  smaller  contact  surface  of  matte,  and  a  shorter  time 
of  fusion.  His  figures  are  somewhere  between  those 
given  in  Fig.  1  and  the  original  composition.  He  also 
states  that  on  charging  an  ore  containing  chrysocolla 
to  a  blast  furnace  the  slag  was  invariably  inordinately 
high  in  copper,  and  the  practice  was  discontinued.  If 
the  blast  and  coke  were  the  same,  this  charge  would 
probably  produce  more  magnetite,  which  would,  accord- 
ing to  a  later  article  by  C.  G.  Maier,  increase  the  loss 
by  gas  flotation,  making  the  loss  indirect,  and  probably 


avoidable,  but  not  due  to  the  difficulty  of  reducing  cop- 
per silicate. 

In  a  more  recent  article  Lathe"  used  a  revised  method' 
of  analysis  for  copper  silicate.  This  method  was  orig- 
inally devised  by  the  U.  S.  Bureau  of  Mines3  for  appli- 
cation to  ores.  Although  slags  are  of  an  entirely  dif- 
ferent nature-  from  ores,  the  method  seems  to  be 
applicable  to  slags  (at  least  in  the  form  as  finally  modi- 
fied at  Trail).  The  original  method  as  given  by  the 
Bureau  of  Mines  was:  Agitation  of  sample  with  3  per 
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Fig.  1 — A.  Laboratory  settling  of  reverberator]/  slag 

(Maier  and  Van  Arsdalej.    B.  Laboratory  setting 

of  Granby  slag  (Lathe) 

cent  sulphur-dioxide  solution  for  sufficient  time  to  dis- 
solve all  oxidized  copper  minerals,  filtration,  and  deter- 
mination of  copper  in  filtrate.  The  sulphur  dioxide 
would  not  decompose  the  slag  completely,  so  Lathe  added 
sufficient  hydrofluoric  acid  to  accomplish  this.  He 
states  that  after  thorough  investigation  he  found  the 
acid  to  have  no  effect  except  to  insure  decomposition. 
The  experiments  at  Trail,  however,  do  not  agree 
with  this.  'See  data  presented  later  under  chemical 
methods.)  The  results  given  in  Table  I  in  Lathe's 
article,  on  blast-furnace  slags,  should  be  but  little  af- 
fected, except  where  air-cooled  samples  were  used,  when 
the  sulphur-dioxide  figure  will  tend  to  be  low,  owing 
to  poor  decomposition,  and  the  hydrofluoric-acid  and 
sulphur-dioxide  figures  will  tend  to  be  high,  owing  to 
magnetite  introduced  in  the  sample.  His  copper  silicate 
values  on  reverberatory  slags  will,  I  think,  be  decidedly 
high,  and  the  converter  slag  values  quite  useless,  in  both 
instances,  because  of  the  universal  presence  of  mag- 
netite. 

The  Work  of  Maier  and  Van  Arsdale 

C.  G.  Maier  and  G.  D.  Van  Arsdale*  developed  a 
method  for  the  determination  of  copper  in  slag,  present 
as  globules  of  matte,  using  dilute  silver  nitrate  as  a 
solvent,  and  showed  that  this  source  of  metal  loss  was 
only  a  part  of  the  total  slag  content.  The  difference 
they  concluded  to  be  copper  sulphide  dissolved  in  the 
slag.  This  was  decided  by  consideration  of  the  be- 
havior of  slag  when  fused  with  pyrite.  When  fused 
with  increasing  amounts  of  copper-free  pyrite,  the  cop- 
per in  the   slag   decreased  continuously    (see   Fig.   1), 


^Engineering  and  Mining  Journal,  Vol.  100,  p.  215. 


'Engineering  and  Mining  Journal,  Vol.  110,  p.  1076. 
'Engineering  and  Mining  Journal,  Vol.  105,  p.  552. 
'Engineering  and  Mining  Journal,  Vol.  107,  p.  815. 
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Fig,  2 — Copper  loss  as  "dissolved  sulphide"  in  Trail 
blast-furnace  slag 

while  with  pyrite  "saturated  with  copper  sulphide" 
(2.11  per  cent  copper),  the  slag  quickly  became  con- 
stant, still  containing  the  copper  of  the  original  slag 
not  present  as  prills.  This  appeared  to  show  that  the 
pyrite,  being  already  saturated  with  copper  sulphide, 
only  washes  out  prills  of  matte.  Messrs.  Maier  and 
Van  Arsdale  base  their  statement  "saturated  with  cop- 
per sulphide"  on  the  amount  of  copper  retained  by  the 
ferrous  sulphide  constituent  of  matte  when  solidified, 
but  ferrous  sulphide  could  certainly  not  be  considered 
as  saturated  with  copper  sulphide  by  2.11  per  cent  cop- 
per, when  molten.  These  results  will  be  referred  to 
later. 

In  a  later  article  the  same  authors'  discuss  the  action 
taking  place  on  adding  converter  slag  to  a  reverberatory 
furnace,  anc<  show  that  for  any  particular  slag  the  prill 
loss  varies  directly  with  its  ferric  iron  content,  but  the 
dissolved  loss  is  constant,  and  this  would  hardly  occur  if 
the  dissolved  loss  were  oxide,  as  the  ferric  iron  and 
copper  oxide,  both  being  products  of  oxidation,  should 
vary  together. 

In  Stansfield's  "Electric  Furnace,"  page  341,  refer- 
ence is  made  to  a  small  electric  furnace  smelting  about 
fifty  tons  per  day,  making  a  matte  of  47  per  cent  cop- 
per, and  a  slag  of  only  0.10  per  cent  copper,  disregard- 
ing that  the  slag  approached  converter  slag  in  compo- 
sition. Thi.s  may  have  been  owing  I"  electrolytic  action 
<>f  some  kind,  or  to  the  carbon  electrodes,  as  this  is  much 
lower  than  the  experiments  here  related  indicate  as 
possible  with  blast-furnace  conditions.      TSee  Fig.  2.) 

B.  Dudley'  shows  quite  accurately  that  the  ordinary 

laws  of  solubility  hold  at  high  temperatures;  the  work 

is  not  on  copper  slags  and  mattes,  but  on  the  analogous 

t.nt ion   of  silver  between    lead   buttons   and  assay 

slajfs.    The  relations  he  found  wen       ••    Pig.  '■'<)■■ 

l.  That  for  a  given  slag,  the  ilver  in  the  slag  is 
tlj    proportional   to  its  concentration   in   the   lead 


2.  The  silver  loss  increases  rapidly  with  temperature, 
in  a  uniform  manner.  On  applying  the  physico-chemical 
conceptions  to  this  solution  and  calculating  the  heat  of 
solution  of  the  silver,  it  is  found  to  be  constant,  within 
the  experimental  error,  for  all  temperatures  and  slag 
compositions  used.  Temperatures  varied  from  780  to 
1,170  deg.  C,  and  slags  varied  widely,  from  8  to  65  per 
cent  lead  oxide,  being  slags  commonly  used  for  different 
purposes  in  assaying. 

3.  The  silver  loss  is  directly  proportional  to  the  lead 
oxide  in  the  slag,  even  when  carried  so  far  as  scorifica- 
tion  slags  and  the  lead  oxide  absorbed  in  cupellation. 

4.  That  whenever  a  concentration  is  at  all  high,  the 
molecular  concentration  must  always  be  used  instead  of 
weight  concentration,  if  accurate  comparison  is  desired. 

Experimental  Work  on  Trail  Slags 

The  following  work  is  almost  entirely  with  reference 
to  blast-furnace  slags  produced  at  the  Trail,  B.  C,  plant 
of  the  Consolidated  Mining  &  Smelting  Co.,  or  slags 
produced  under  similar  conditions,  probably  including 
most  blast-furnace  slags,  but  not  reverberatory  slags. 

Operating  data  from  1903  to  1919  were  generalized 
to  obtain  average  operating   slag  losses  as  a  basis  of 
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Fig.     '     Distribution    of   silver   between   lead   and 
assay  slags  <  Dudley  I 

consideration,   as   daily   and  even  monthly  figures  are 
variable. 

On  taking  the  average  slag  and  matte  assays  fox  each 
year,  it  was  seen  that  the  ratio  slag  gold:matte  gold  is 
almost  constant,  at  about  0.3  per  cent  or  a  little  higher. 
The  copper,  however,  does  not  show  this,  and  although 
the  ratio  slag  copper: matte  copper  decreases  as  the 
matte  grade  increases,  on  plotting  the  figures  no  uni- 
formity is  evident.  This  persistent  irregularity  seemed 
to  show  an  incorrect  method  of  averaging,  so  the 
monthly  slag  and  matte  assays  were  aihit  rarily  divided 
into  groups: mattes  5  to  10  per  cent  copper,  10  to  15 
per  cenl  copper,  and  so  on,  with  their  corresponding 
lags  i)n  averaging  these  groups,  points  were  found 
on  an  extremely  smooth  curve.     (See  Kikr.  40 

As  it  is  Impossible  to  produce  this  type  of  curve  ac- 
curately, equations  were  found  to  n  present  it  as  closely 

lible,  according  to  the  form  slag  copper         (matte 

copper)",    introducing   suitable   constants.     The   most 
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suitable  equation  using  integral  powers  is  the  following: 
M*  X  0.7 


S  = 


-f-  0.135  per  cent  where 


100,000 
S  =  slag  copper,  and 
at  =  matte  copper. 

This  equation  has  no  metallurgical  significance,  but 
merely  represents  the  losses  that  actually  occurred  in 
the  past. 

This  plot,  if  produced,  would  probably  give  too  high 
a  loss,  as  a  number  of  other  plants  have  published  their 
average  losses,  almost  all  of  which  show  a  flattening 
between  25  and  30  per  cent  copper  in  the  matte,  amount- 
ing to  about  0.07  or  0.08  per  cent  of  copper  in  the  slag. 

Although  this  plot  represents  well  the  slag  loss  at 
Trail,  it  is  not  quite  what  it  was  intended  to  be — a  plot 
of  standard  operating  slag  loss  for  low-grade  mattes 
which  might  be  extrapolated  to  higher-grade  mattes — 
for  several  reasons.  The  method  of  averaging  changes 
the  curvature  considerably,  increasing  it  in  the  low 
grades  but  decreasing  it  in  the  high  grades,  possibly 
changing  a  second  to  a  third  power  graph ;  at  any  rate, 
making  the  slag  loss  increase  more  rapidly  than  it 
should.  Also,  the  low-grade  figures  represent  many 
years  of  regular  running,  with  a  slag  of  about  12  per 
cent  iron  and  20  per  cent  lime,  and  the  slag  copper  re- 
duced to  the  absolute  minimum  under  these  conditions; 
whereas  the  higher  grades  represent  much  less  regular 
running  for  the  last  few  years  only,  with  a  slag  of  22 
per  cent  iron  and  12  per  cent  lime,  the  loss  probably 
being  reducible  if  the  conditions  were  steady  long 
enough.  As  these  effects  all  tend  in  the  same  direction, 
the  plot  will  be  of  little  use  for  its  original  purpose. 

In  an  attempt  to  obtain  a  relation  between  slag  com- 
position and  copper  loss,  the  operators  at  Trail  took 
the  years'  average  figures  from  1910  to  1914,  inclusive, 
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Fig.  -4 — Generalization  of  operating  data.    Average 
copper  loss  in  slag 


etc.,  and  solved  for  the  value 


introduced  constants  fc,  fc2, 
of  those  constants: 

<*>XSiOJ  +  (fc,XCaO)+etc.  =  Jg|^ 

These  constants,  when  tried  on  other  slag  analyses 
(years'  averages)  were  of  practically  no  value,  although 
they  were  in  the  right  direction — e.g.,  12.0  for  iron  and 
— 1.5  for  lime  (X  matte  grade  -=-  70,000),  showing  that 
as  iron  replaces  lime  the  slag  carries  more  copper ;  but 
the  constants  seemed  to  give  too  small  a  variation. 
This  work  was  not  carried  out  so  completely  as  might 
be  desired,  owing  to  the  amount  of  work  necessary  to 
solve  large  determinants.  A  different  form  of  equation 
would  have  been  much  better,  taking  some  slag  analysis 
with  its  corresponding  slag  and  matte  copper  from  the 


operating  plot  as  a  standard,  and  equating  the  varia- 
tion above  or  below  this  as  before : 

S=  M[(h  X  (SiO,  -  c,))  +  ( k,  X  (CaO  -  c,))  +  etc.  +  ^1 

where  S  and  M  are  slag  and  matte  copper  with  slag 
"SiO,",  "CaO",  etc.,  and  s  and  m  are  slag  and  matte 
copper  in  the  standard  slag  of  SiO,  =  c„  CaO  =  c., 
etc.  As  long  as  the  slags  do  not  vary  too  much,  this 
equation  should  be  reasonably  correct. 

On  averaging  the  golds  in  the  same  manner  as  the 
coppers — matte  assays  averaged  under  groups  1  to  2  oz., 
2  to  3  oz.,  etc.,  with  their  corresponding  slags — the  re- 
sults plotted  in  Fig.  5  were  obtained,  quite  nearly  a 
straight  line  through  (O,  O),  checking  the  previous  con- 
clusion that  slag  gold  is  directly  proportional  to  (0.34 
per  cent  of)  matte  gold.  This  seems  to  point  to  a  single 
type  of  loss;  for  if  the  loss  were  divided,  as  is  true  with 
the  copper,  between  prill  and  dissolved  loss,  the  plot 
should  be  of  the  same  general  type. 

Methods  of  Analysis 

The  following  methods  of  analysis  were  studied  with 
the  purpose  of  determining  the  condition  of  copper 
losses  in  the  slag: 

Treatment  of  slag  with  1  per  cent  silver-nitrate  solva- 
tion, to  dissolve  the  copper  present  as  matte  prills,  and 
leave  all  other  copper  unattacked.  This  method  was 
developed  by  Maier  and  Van  Arsdale,  but  Lathe,  in  his 
later  article,  rejected  the  process  entirely.  At  first,  the 
results  obtained  were  of  no  use  whatever,  and  it  was 
practically  abandoned,  the  conclusion  being  that  the 
process  merely  involved  a  matter  of  time  (and  tem- 
perature) to  obtain  all  of  the  copper  in  solution.  As 
a  final  check  10  g.  of  blast-furnace  slag  was  fused  with 
0.5  g.  per  cent  of  cuprous  oxide.  A  small  button  of  metal- 
lic copper  separated,  owing  to  the  action  of  cuprous  ox- 
ide and  cuprous  sulphide,  but  a  large  part  dissolved.  The 
bottom  part  of  the  slag  was  then  chilled,  the  crucible  was 
replaced  in  the  furnace  and  the  remainder  was  allowed 
to  crystallize  completely.  The  slag  was  then  polished 
and  etched  with  silver-nitrate  solution.  The  chilled 
portion  was  not  attacked  at  all  in  thirty  minutes  (no 
silver  precipitated  on  surface  indicates  that  no  copper 
was  dissolved  from  the  slag),  but  the  gray  constituent 
of  the  crystallized  slag  was  attacked  distinctly  in  a  few 
minutes.  This  would  explain  the  erratic  behavior  of 
the  reagent  before,  as  some  of  the  slags  were  partly  or 
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entirely  crystallized.  After  this,  crystallized  slags  were 
avoided  as  much  as  possible  and  a  shorter  treatment 
was  given  when  they  were  unavoidably  used  (overnight 
instead  of  twenty-four  hours),  but  the  figure  obtained 
for  prill  loss  will  probably  be  too  high  even  then.  On 
chilled  samples  this  method  gave  complete  satisfaction, 
although  this  reagent  dissolves  a  small  amount  of  cop- 
per even  when  prills  are  known  to  be  absent,  presumably 
from  the  surface  of  the  particles.  This  amount  (up  to 
about  0.01  per  cent)  is  usually  negligible.  Grinding  in 
porcelain  as  suggested  makes  a  much  cleaner  separa- 
tion, but  is  not  absolutely  necessary,  as  long  as  enough 
silver  nitrate  is  used  to  dissolve  iron  introduced  in 
crushing,  often  several  times  that  necessary  for  solu- 
tion of  the  prills. 

The  method  of  analysis  for  copper  on  slag  samples 
was:  Take  1  to  5  g.  sample  and  add  about  1  c.c.  water, 
10  c.c.  HN03,  and  2  to  3  c.c.  HF  (very  carefully  if  sam- 
ple is  chilled).  Put  on  warm  plate  till  action  ceases, 
add  10  c.c.  slightly  diluted  H2SO„  and  evaporate  to 
fumes,  fuming  strongly  ten  minutes.  Cool  and  dilute 
to  50  c.c,  boil  ten  minutes,  and  filter.  Precipitate  cop- 
per on  small  pieces  c.p.  aluminum  (Jx/u  in.).  Boil  till 
iron  is  completely  reduced,  to  prevent  re-solution  of 
copper.  Filter,  dissolve  through  filter  with  1:1  HN03, 
wash  once  with  acid  and  twice  with  a  little  hot  water, 
evaporate  to  about  3  c.c,  add  a  few  drops  of  water  and 
excess  1 : 1  NH(OH,  filter  through  small  cotton-wool 
plug,  boil  to  about  10  c.c,  add  one  drop  dilute  NH.OH, 
and  slight  excess  acetic  acid ;  cool  completely,  add  about 
1  c.c.  50  per  cent  KI,  and  titrate  with  Na2S2Oa  solution 
(approximately  1  c.c.  =  2  mg.  Cu),  adding  5  c.c.  weak 
starch  solution  when  the  iodine  color  is  light  yellow. 
With  mattes  the  procedure  is:  Weigh  sample  (20  to  40 
mg.  Cu)  and  add  5  to  10  c.c.  HN03  and  1  c.c  HC1. 
Boil  till  completely  dissolved;  add  5  c.c.  of  slightly 
diluted  H,SO„  and  evaporate  to  fumes,  and  so  on  as  for 
slags.  This  method  checks  well  with  precipitation  as 
sulphide  and  ignition  to  oxide,  and  interfering  metals 
(such  as  bismuth)  appear  to  be  practically  absent. 

Dissolving  eopjH  r  silicate,  leaving  copper  sulphides 
mwttarked.  Kiddie's  dilute  sulphuric-acid  method  for 
"oxide  copper"  was  mentioned  previously.  The  use  of 
this  method  disqualifies  Mr.  Lathe's  first  article  en- 
lirely.  This  method  could  not  be  applied  to  any  mate- 
rial unless  soluble  sulphides  and  oxidizing  minerals 
(e.g.,  Fe,Ot)  are  absent,  which  certainly  rules  out  all 
metallurgical  slags. 

U.  S.  Bureau  of  Mines  sulphurous-acid  method,  as 
modified  by  Lathe.  This  method  consists  of  agitation 
of  the  sample  in  a  stoppered  bottle  with  100  c.c  of 
freshly  made  3  per  cent  sulphur-dioxide  solution,  ac- 
cording to  the  original  method,  with  10  c.c  hydrofluoric 
acid  added.  According  to  Lathe,  this  acid  has  no  effect 
except  to  decompose  the  slag.  On  testing  this  it  was 
found  that  both  addition  of  magnetite  and  artificial 
copper  ralphide  increased  the  amount  <rf  copper  dis- 
solved considerably,  and  that  the  figure  <»n  slag  alone 
was  much  higher  than  when  pure  sulphur  dioxide  only 
1   on  a  sample  ground  fine  enough  to  be  decom- 

•!.     The  addition  of  copper  sulphide  probably  affects 

.  through  the  small  amounl  oi  magnetite  already 

ent  in  the  sample.  (This  effed  is  probably  due  to 
the  fact   that  ferric   fluoride  is   practically   non-ionized, 

•it  sulphur  dioxide  is  not  a  strong  enough  reducing 
agent  to  remove  it  as  fast  aa  it  is  formed.  On  looking 
for  a  stronger  reducing  agent,  such  metallic  compounds 
as  chromous   chloride   wen     n       ted,    owing   to   uncer- 


tainty as  to  the  entire  effect.  Pyrogallic  acid  was  then 
thought  of.  This  is  quite  an  active  reducing  agent,  and 
the  possible  points  in  favor  of  it  are: 

It  is  a  very  weak  acid,  so  that  only  a  small  part  of 
the  ferric  iron  will  combine  with  it. 

The  products  of  oxidation,  being  organic,  will  prob- 
ably be  very  inactive  in  dilute  water  solution. 

With  it  there  is  no  chance  of  forming  metallic  copper, 
as  there  is  with  such  reducing  agents  as  zinc  dust  dis- 
solved in  sulphur  dioxide. 

On  trying  out  this  reducing  agent — 1  g.  pyro,  150  c.c 
fresh  sulphur-dioxide  solution,  and  5  c.c  hydofluroic 
acid,  the  results  were  remarkably  concordant,  even  on 
adding  40  mg.  magnetite  or  2.5  mg.  cuprous  sulphide  to 
a  1-g.  sample.  This  was  tested  as  thoroughly  as  pos- 
sible in  the  time  available,  and  results  all  check, 
although  they  are  still  rather  higher  than  when  pure 
sulphur  dioxide  is  used  on  a  sample  fine  enough  to  de- 
compose (about  0.01  per  cent  too  high  on  a  sample  of 
total  copper  0.135  per  cent — i.e.,  about  8  per  cent  of  the 
copper  sulphide  dissolves).  It  will  probably  be  more 
accurate  to  apply  this  approximate  correction  than  to 
assume  complete  insolubility  of  cuprous  sulphide,  so  this 
has  been  done  in  all  results  reported,  except,  of  course, 
in  the  results  obtained  on  testing  the  method. 

Accuracy  of  Method  Proved 
The    following   experiments   were    made    to   test   the 
accuracy  of  the  method: 

Magnetite  used  in  tests  isolated  from  converter  slag, 
(Cu  =  0.35  percent). 

Copper  sulphide  used  in  tests  artificial. 
TEST  ON  COMMERCIAL,  SULPHUR-DIOXIDE   SOLUTION 
(containing  some  H.SO,) 

(1)  10  mg.  CunS  +  150  c.c.  SOa  (commercial  solution  diluted 
with  an  equal  volume  of  water) Dissolved  0.05  me.  Cu 

(2)  Same  as  (1)    +  3  c.c.  HF Dissolved  0.01  mj 

(3)  Same  as   (1)    +  20  mg.  Fes04 Dissolved  2        nig.  Cu 

(4)  Same  as   (1)    +   20  mg.  Fe«04  and  3  c.c.  HF 

Dissolved  t 

These  experiments  were  left  twenty-four  hours  to  exag- 
gerate any  solvent  action  of  the  reagents.  They  show  that 
Cu.S  is  not  soluble  to  any  appreciable  extent  in  SO:,  even 
when  not  fresh,  and  in  the  presence  of  HF,  but  the  presence 
of  magnetite  causes  solution  of  copper,  and  still  more  so  in 
the  presence  of  HF,  so  that  all  further  experiments  were 
made  with  pure  SO:  solution,  (from  copper  and  H;SO.). 

(5)  2  g.  high-graile  sIik  made  experimentally  +   40  inl- 
and l  D  isolved  0.03S  mg.  Cu 

(6)  Same  as  (5)  but  without  magnetite — Dissolved  0.025  mg'  Cu 

I.e.,  with  pure  SO  ,  addition  of  magnetite  does  not  affect 
the  result. 

Experiments  7  to  15  inclusive  were  made  on  a  representa- 
tive plant  slag,  used  later  for  fusions;  total  Cu,  0.135  per 
cent. 

(7)  This  slag,  on  treatment  with  ::  per  eenl  -  iginal 
method,  on  an  extremel)  Bne  sample,  (all  minus  l  BOO  In., 
most   minus  1/1500  in.)   hut  requiring  .">  hours  for  .1 

sition.  gave  :<  val f  7  per  cent  Cu  as  silicate,     (Micro 

acopli  i"'    showed  complete  deco 

tlon.) 

This  method  is  satisfactory  from  n  chemical  standpoint, 
hut  as  it  required  two  hours  grinding  on  a  1-g.  sample,  it 
could  hardly  be  used  regularly. 

I     '.\     MH'lThiN-    Hi'    HI' 

(8)  l  g.  slug  (about       200  mesh)    |    I 

c.c  HF  i  Hasolvi  ■!  0  0S6  i"  i  i  enl  m 

(9)  l    g    slag    +    40   mg     FetOi,  150  c.c.   Si  lit' 

■  lit  i'u 
elm    l   g.   stag  nd  1  e.c  HF 

i  .  ,i  n  hi  per  eenl  Cu 
[Should  check  with    i^1    bul  lample  much  finer  and  less  uk 
,  ii  s  probabl  tl  w  ked.] 

No.  7  is  probably  the  most  accurate  result;  (8)  shows  the 
effect  of  UK,  probably  through  the  magnetite  already  in 
sample:  (9)  shows  the  effect  of  adding  40  mg.  of  magnetite 
will)  III''  present;  (101  shows  the  effect  of  copper  sulphide 
with  }IY  present.  According  to  these  results,  Mr.  Lathe's 
figures  on  rcverherHtory  and  converter  slags  will  he  very 
high. 
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TEST  ON  ADDITION  OF  PYROGALLIC  ACID 

(11)  1  g.  slag  +   1  g.  pyro,  150  c.c.   S02  and  5  c.c.  HF 

Dissolved  0.02  per  cent  Cu 

(12)  Same  as    (11)    +   40  mg.   Fe30<.  .  Dissolved  0.02  per  cent  Cu 

(13)  Same  as  (11)    +  2.5  mg.  Cu2S.  .  .Dissolved  0.02  per  cent  Cu 

These  check  absolutely,  although  they  are  rather  higher 
than  the  standard,  (7). 

(14)  Same  as   (11)   but  rather  coarser,  80  to  100  mesh,  and  let 
stand   about  one-half  hour  before  and  after  agitation 

Dissolved  0.03  per  cent  Cu 

(15)  Same  as   (11)  but  finer,  and  used  continuous  agitation.  .  .  . 

Dissolved  0.012  per  cent  Cu 

Very  near  check  to  standard,  0.007  per  cent,  showing  that 
continuous  agitation  and  fine  grinding  are  necessary. 

Experiments  (11),  (12),  and  (13)  were  repeated  on  other 
slags,  with  exactly  similar  results,  neither  addition  of  mag- 
netite nor  copper  sulphide  affecting  the  result. 

The  final  method  adopted  was:  Sample  ground  in 
agate  mortar  till  no  black  slag  particles  are  visible,  and 
slag  has  only  slight  gritty  feel — about  ten  minutes  on 
a  1-g.  sample  is  sufficient.  Screening  through  brass 
screens  is  not  permissible,  and  sample  is  weighed  out 
as  ground.  A  clean,  glass-stoppered  reagent  bottle  is 
taken  and  a  short-stemmed  funnel  inserted,  1  g.  pyro- 
gallic  acid  weighed  into  funnel,  and  1-  to  2-g.  slag 
sample  added  to  top  of  pyro,  getting  as  little  as  pos- 
sible on  glass.  This  is  washed  into  bottle  with  about 
150  c.c.  fresh  3  per  cent  S02  solution  and  5  to  8  c.c. 
HF  added.  The  SO.  solution  should  be  made  every 
few  days,  and  kept  in  a  dark  bottle.  The  bottle 
is  stoppered  tightly  and  rolled  in  a  machine  till  decom- 
position is  complete,  one  and  one-half  to  three  hours. 
Solution  is  filtered  as  quickly  as  possible  through  a 
Gooch  crucible,  decanting  off  as  much  of  clear  solution 
as  possible,  always  keeping  the  crucible  at  least  half 
full  and  covered  as  much  as  possible.  Wash  out  bottle 
with  10  c.c.  SO,  solution  and  add  to  crucible  (before  it 
is  empty,  to  prevent  oxidation).  Add  15  to  20  c  c.  HNO., 
and  10  c.c.  H.SO^,  evaporate  to  fumes,  and  so  on  as  in 
copper  analysis  previously  given,  down  to  the  addition 
of  excess  NH(OH  and  filtration.  If  blue  color  indicates 
less  than  about  0.5  mg.  Cu,  colorimetric  ferrocyanide 
estimation  is  better  than  titration;  otherwise  the  iodide 
method  can  be  followed. 

With  reference  to  screening,  on  grinding  a  sample  to 
all  through  100  mesh,  and  then  to  all  through  200 
mesh,  the  slag  picked  up  0.03  per  cent  copper.  This  is 
a  considerable  amount  compared  with  the  original  0.17 
per  cent,  and  in  all  work  screening  was  entirely  avoided. 
To  be  concluded 


The  Singkep  Mines — Exports  from  Java 

The  Singkep  Tin  Co.  of  the  Dutch  East  Indies  re- 
ceived its  concession  from  the  government  in  1889. 
Besides  the  ore  found  on  the  island,  important  deposits 
were  discovered  under  the  sea  close  to  the  land.  These 
deposits  are  worked  with  dredges,  the  mud  being  put 
through  a  preliminary  concentration  aboard  and  then 
further  concentrated  on  shore.  All  of  the  Singkep 
production  is  smelted  at  Singapore.  Production  in  1913 
amounted  to  672  metric  tons,  in  1917  to  770  tons,  in 
1918  to  514  tons,  in  1919  to  717  tons,  and  in  1920  to 
608  tons,  according  to  The  Far  Eastern  Review. 

Exports  of  tin  from  the  island  of  Java  (in  metric 
tons)  during  the  past  three  years  were  as  follows: 

1919  1920  1921 

Countries  of  destination  Tons  Tons  Ton  s 

Netherlands 7,032  7,029  5,152 

Great  Britain 2,570  4,205  6,378 

Germany 14  387 

France 415  105  303 

jopan 880  695  1,177 

Another 5,355  1,600  142 

Totals 16,252  13,648  13,539 


Marketing  Brass  and  Copper  Products 

Frequent  editorial  comments  have  been  made  in  these 
columns  during  the  last  year  or  two  on  the  unsatisfac- 
tory way  that  copper  and  brass  articles  are  marketed  in 
the  retail  stores  of  this  country.  In  this  connection  the 
views  of  an  Englishman  interested  in  the  hardware 
trade,  who  recently  visited  the  United  States  and  Canada, 
are  of  interest.  They  are  thus  reported  in  The  Iron- 
monger, in  part: 

"I  may  say  at  once  I  do  not  think  we  have  anything  to 
learn  from  either  Canada  or  the  United  States  in  the  design 
or  finish  of  goods,  either  in  copper,  brass,  or  tin.  On  the 
contrary,  they  have  much  to  learn  from  the  Old  Coun- 
try. .  .  .  There  were  no  brass  or  copper  goods,  either 
hammered,  repousse,  or  engraved,  to  be  seen  in  either 
country.  There  were,  however,  a  few  embossed  kettles. 
The  largest  fancy  tea  trays  were  16  in.  long,  neither  in 
brass  nor  copper,  but  the  usual  German  rubbish,  electro- 
coppered.  The  only  brass  or  copper  goods  that  interested 
me  were  some  very  pretty  cake  plates  and  stands,  pierced. 
Their  chafing  dishes,  almost  solely  an  American  production, 
were  also  very  good,  yet  they  have  never  found  favor  in 
England.  Their  jardinieres  were  simply  plain  stampings 
of  very  thin  metal,  and  were  of  the  crudest  designs.  One 
8  in.  in  diameter  cou'd  be  held  in  the  palm  and  blown  to 
nearly  the  other  side  of  the  showroom.  The  enamel  utensils 
were  splendid,  and  the  quantity  on  show  at  many  of  the 
stores  was  colossal. 

Bedsteads  and  Cutlery  Below  Standard 

"In  all  cases  bedsteads  were  in  black  and  brass,  and  all 
brass;  and  here  I  consider  the  British  manufacturer  has 
more  than  a  sporting  chance  of  doing  a  very  large  trade. 
I  do  not  say  this  solely  from  what  I  saw  in  various  show- 
rooms, because  similar  ones  were  to  be  seen  in  all  the  pala- 
tial hotels  in  both  Canada  and  the  United  States.  These 
bedsteads  were  quite  crude  in  design;  there  was  not  the 
slightest  attempt  made  to  please  the  eye,  not  even  in  the 
most  expensive  brass  ones. 

"The  knives  invariably  used  are  atrocities.  Steel  knives 
are  seldom  seen,  and  everywhere  knives  are  supplied  with 
handles  and  blades  either  nickeled  or  silver  plated,  fit  only 
for  cutting  butter.  If  one  happened  to  have  a  chop  or 
steak  in  a  restaurant  and  asked  for  a  steel  knife,  it  was 
forthcoming,  but  even  then  it  had  to  be  examined  carefully 
to  make  sure  which  was  the  business  edge.  There  was  lit- 
tle risk  of  personal  injury  either  way. 

"At  every  store  I  visited  I  was  given  the  fullest  informa- 
tion and  treated  with  the  greatest  courtesy.  I  could  not 
haye  received  more  attention  had  I  been  wishing  to  pur- 
chase the  businesses.  This  attitude  was  most  noticeable  at 
Marshall  Field's,  of  Chicago,  and  Wanamaker's,  of  New 
York.  At  both  of  these  world-famous  houses  I  spent  sev- 
eral hours,  and  I  shall  never  forget  the  kindness  of  the 
managers.  I  told  both  these  gentlemen  that  I  was  very  dis- 
appointed, because  I  hoped  to  learn  a  great  deal,  instead 
of  which  I  considered  that  they  were  fifty  years  behind  the 
Old  Country  in  variety,  design,  and  finish  of  nearly  all  the 
fancy  brass,  copper,  and  tin  goods  that  I  had  seen  through- 
out the  United  States — electrical  fittings  and  chafing  dishes 
alone  excepted.     .     .     . 

"In  both  countries  their  stations  and  hotels  represent  the 
last  word  in  luxury.  The  same  thing  cannot  be  said  of  their 
stores,  of  which  the  walls  are  bare  in  appearance,  the  fix- 
tures poor,  and  the  goods  too  crowded  and  not  shown  to  the 
best  advantage.  I  suggested  to  several  of  the  principal 
buyers  that  if  they  went  to  London  they  should  pay  a  visit 
to  Harrods,  where  they  would  find  out  what  'shopping  in 
luxury'  meant." 

The  writer  says  further  that  an  opportunity  would 
seem  to  be  offered  on  this  side  the  Atlantic  for  the 
sale  of  brass  fireplace  requisites,  such  as  fenders,  fire 
tongs  and  shovels.  Most  people  who  have  fireplaces, 
he  found,  use  the  kitchen  poker  and  take  a  chance  on 
sparks. 
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The  Borda  Garden  at  Cuernavaca,  Mexico 


Mining  Camps  of  North  America 

Huantla,  State  of  Morelos,  Mexico 

An  Old  Camp  South  of  Mexico  City — Worked  First  by  Spaniards — Revived  in  the  'Eighties 
— Four  Old  Mills  Were  Erected — Much  Good  Ore  Doubtless  Remains  Below  Water  Level 

By  Robert  B.  Brinsmade 


PERHAPS  the  first  silver  belt  worked  by  the 
Spaniards  after  the  Conquest  was  that  running 
from  Temascaltepec,  in  the  western  part  of  the 
State  of  Mexico,  in  a  southeasterly  direction  as  far  as 
Huantla,  in  the  southern  part  of  the  State  of  Morelos. 
Of  the  silver  mining  camps  in  the  latter  state,  Huantla 
has  been  the  only  important  producer,  and  it  is  far  from 
exhausted,  despite  an  activity  of  three  centuries  and  its 
present  aspect  of  a  deserted  village. 

The  State  of  Morelos  can  be  reached  from  Mexico 
i  ity  by  two  railways:  a  broad-gage  branch  of  the  Na- 
donal  system  passing  through  Cuernavaca  and  ter- 
minating at  the  Rio  Balsas,  in  the  State  of  Guerrero; 
and  a  narrow-gage  branch  of  the  Interoceanic  system, 
which,  after  reaching  Cuantla,  in  the  east  central  part  ol 

the  state,  forks  southwest  ward  to  join  t  iic  N,n  ional  sys- 
tem at  Puente  de  ixtla  and  southeastward  to  reach  the 
of  Matamora  .   in   I'uebla.     The  Nacional  branch 
valley  of  Mexico,  by  crossing  the  high  moun- 
ter to  the  south  at  a  height  of   10,000  ft.,  and 
■  i-    into   the   plateau    of    More  o  .    which 
southward  from  an  altitude  of  6,200  it    ,,t  Cuernavaca 
"it  la. 

Though    Morelos  has   1 n   rti        iled   with   the   Fed- 

■    the   fall   of  Carranza,   in  May, 


1920,  the  effects  of  eight  years  of  guerrilla  warfare 
cannot  be  erased  in  two  years.  Cuernavaca,  the  capital, 
once  the  fashionable  winter  resort  for  Mexico  City,  has 
suffered  the  usual  loss  of  its  railway  station  by  fire, 
but  most  of  its  other  buildings  are  still  intact,  as  is 
also  the  famous  garden  built  by  Juan  Borda,  the 
bonanza  miner  of  the  eighteenth  century.  The  state's 
greatest  industrial  loss  is  due  to  the  burning  of  its 
eighteen  white-sugar  refineries,  each  of  which  repre- 
sented an  investment  of  $500,000  or  more.  Not  only 
are  the  refineries  ruined,  but  all  their  contributing 
cane  fields — which  were  planted  on  irrigated  land  be- 
cause of  the  dry  winter  climate  have  disappeared  be- 
cause they  have  been  neglected  for  eight  years  and  are 
now  being  cultivated  aa  rice  paddies  by  the  local  peons, 
among  whom  a  large  portion  of  the  former  great 
tates  has  been  apportioned  bj    the  state  authorities. 

To  reach  Huantla  one  now  starts  from  .Tojutla,  which 
is  only  r>  km.  away,  or  20  km.  less  distant  than  Cuantla, 
the  former  outfitting  railway  city.  But  the  ancient 
wagon  road  from  Cuantla.  over  which  all  the  heavy 
mining  machinery  in  the  camp  has  been  hauled,  is  now 
impassable,  because  of  decayed  bridges  and  numi 
washouts  consequent  upon  a  decade  of  neglect,  bo  that 
the  -hotter  nude  path  from  Jojutla  is  preferable  for 
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the  visitor,  despite  its  dearth  of  bridges  and  its  steep 
hills.  Morelos  is  blessed  with  abundant  semitropical 
pastures,  and  before  the  revolution  the  region  abounded 
in  livestock,  but  now  meat  and  milk,  like  sugar,  are 
dearer  than  in  Mexico  City.  As  for  horses,  the  few 
survivors  are  of  a  wretched  type,  as  I  found  to  my  cost 
when  my  mount  fell  down  beneath  me  while  crossing 
the  Cuantla  River,  halfway  between  Jojutla  and 
Huantla. 

climate  of  Huantla  Equable 

Nothing  is  more  surprising  in  Mexico  than  the 
abrupt  changes  „  in  topography  and  climate  within  a 
small  geographic  area,  and  a  greater  contrast  than  the 
cold  gray  desert  around  Pachuca  and  the  green  hill- 
pastures  of  Huantla  could  hardly  be  imagined.  The 
latter  town  lies  at  an  altitude  5,000  ft.  lower  than  the 
former,  and  during  my  visit  in  July  had  a  temperature 
varying  from  70  deg.  at  night  to  85  deg.  at  midday  in 
the  shade.  Its  houses  are  grouped  along  a  small  valley 
rather  than  a  gulch,  and  are  constructed  with  walls  of 
stone  or  adobe  and  roofs  of  red  tile,  baked  from  the 
local  clay.  Unfortunately,  most  of  the  roofs  have  dis- 
appeared, as  they  were  destroyed  in  1913  when  the 
town  was  sacked  by  the  troops  of  Victoriano  Huerta. 
Though  this  sinister  president  was  sustained  by  the 
great  land  owners,  and  was  therefore  supposed  to  be 
the  special  guardian  of  property  rights,  it  is  doubtful 
if  any  of  the  revolutionists  that  fought  during  or  since 
his  time  committed  more  vandalism  than  his  army.  In 
the  operations  at  Huantla  not  only  were  private  homes 
destroyed  but  also  three  out  of  four  reduction  mills 
for  silver  ore.  Curiously  enough,  the  biggest  of  these 
ruined  mills  belonged  to  Inigo  Noriega,  who  was  a 
zealous  partisan  of  the  Huerta  regime. 

Surface  Is  Principally  Andesite 

The  geology  of  Huantla  is  simple.  It  lies  on  an  ex- 
tensive andesite  batholith  which  burst  through  the  sedi- 
ments in  the  Tertiary,  and  its  subsequent  erosion  has 
produced  the  rounded  hills  of  the  surrounding  topog- 
raphy. Earth  movements  during  the  cooling  of  the 
batholith  formed  the  numerous  fissures  of  the  district, 
whose  subsequent  filling  by  the  siliceous  solutions  of 
expiring  vulcanism  created  the  quartz  veins  of  the 
camp.  Though  there  are  a  multitude  of  veins,  only  a 
few  appear  to  have  been  important  producers  if  one 
may  judge  from  the  size  of  the  old  stopes.  The 
"Mother"  lode  is  evidently  the  Tlalchichilpa,  which 
has  been  stoped  at  intervals  for  4  km.  from  the  Tlalchi- 
chilpa mine  on  the  west  to  the  Peregrina  on  the  east, 
and  has  a  strike  of  N.  80  deg.  E.  and  a  dip  of  70  deg. 
to  the  south.  The  most  active  mineralization  was  at 
its  west  and  highest  end,  for  the  oreshoots  diminish  in 
length  and  frequency  as  one  recedes  from  the  western 
outcrop,  at  4,200  ft.  elevation,  to  the  eastern,  about  600 
ft.  lower. 

Unlike  Pachuca,  where  much  of  the  surface  is  cov- 
ered with  flows  of  recent  barren  rhyolite,  Huantla  ex- 
hibits everywhere  the  naked  surface  of  the  mineral- 
bearing  andesite,  a  rock  of  a  grayish-green  matrix 
which  weathers  a  reddish  brown  and  shows  numerous 
inclusions  of  a  white  plagioclase  feldspar.  Though  the 
fissure  veins  are  continuous  for  a  long  distance,  they 
seldom  exhibit  slickensided  walls,  and  quite  often  one 
of  the  walls  is  ill-defined.  Neither  is  the  fissure  filling 
uniform,  for  much  of  it  consists  of  fragments  of  the 
andesite  walls,  cemented  by  vein-quartz  of  a  white,  red, 


or  green  color.  The  oreshoots  occur  at  the  intersection 
of  cross  fissures  with  the  main  vein  and  are  doubtless 
due  to  the  precipitation  of  the  metals  by  the  inter- 
mingling of  two  streams  of  solutions  which  met  at  these 
favorable  points.  They  vary  in  length  from  more  than 
100  m.  on  the  west  end  of  the  Mother  lode,  to  a  few 
meters  on  the  east  end  of  this  lode  and  on  the  lesser 
veins;  and  in  thickness  range  from  1  to  3  m. 

The  ore  minerals  are  not  uniformly  distributed  in 
the  quartz  of  an  oreshoot,  but  follow  veinlets  within  it, 
parallel  to  the  walls.  The  chief  minerals  are  bornite, 
tetrahedrite,  magnetite,  galena  and  argentite  below, 
with  their  oxidized  equivalents  above.  The  ores  of 
Huantla,  like  those  of  the  same  belt  in  the  State  of 
Mexico,  are  noted  for  their  richness  in  silver,  10  kg. 
per  ton  having  been  often  attained  by  sorting,  and  60 
to  80  kg.  was  occasionally  reached  in  the  Santa  Ana 
mine,  even  as  late  as  twenty  years  ago.  The  gold  con- 
tent is  small,  being  usually  0.3  per  cent  of  the  silver  by 
weight.  Though  the  richer  ores  appear  to  be  due  to 
secondary  enrichment,  the  unaltered  sulphide  ores  near 
water  level  are  of  fair  grade,  as  evidenced  by  two  sam- 
ples cut  from  the  30-cm.  pay  streak  of  the  San  Fran- 
cisco oreshoot.  The  first,  from  the  roof  of  the  lower 
adit,  had  a  content  of  850  g.  silver  and  16.6  per  cent 
lead,  and  the  second,  from  a  pillar  40  ft.  above,  returned 
530  g.  silver  and  15.0  per  cent  lead. 

Mines  First  Worked  by  Spaniards 
Though  much  of  the  early  history  of  Huantla  is 
shrouded  in  obscurity,  it  seems  certain  that  those  inde- 
fatigable prospectors  and  miners,  the  Spaniards  of 
colonial  days,  were  responsible  for  the  discovery  and 
stoping  of  its  numerous  mines.  In  fact,  they  seem  to 
have  worked  so  actively  that  they  exhausted  the  ore- 
shoots down  to  water  level  before  the  War  of  Inde- 
pendence. During  the  early  nineteenth  century,  the 
mines  were  mostly  inactive  and  were  not  revived  till 
the  railroad  building  of  the  '80s  made  it  practicable  to 
import  steam  hoists  and  pumps  and  heavy  milling  ma- 
chinery and  to  exploit  the  bonanza  found  in  the  Tlalchi- 
chilpa mine  in  1889. 

Even  after  the  collapse  of  the  price  of  silver  in  1893, 
Huantla  continued  to  boom,  if  we  may  judge  from  the 
observations  of  a  Mexican  engineer  who  visited  the 
camp  in  1895.1  There  were  then  four  companies  in  op- 
eration: the  Tlalchichilpa  was  working  its  mine  and 
mill  of  the  same  name;  the  Huantla-Santa  Ana  was 
installing  a  steam  hoist  on  its  Santa  Ana  mine  and 
running  its  Guadalupe  mill;  the  Restauradora  had  fin- 
ished its  modern  mill  and  was  just  starting  the  San 
Francisco  lower  adit;  and  the  Reforma  was  sinking  its 
new  shaft  and  was  planning  a  new  mill.  Contemplat- 
ing these  activities  impelled  the  visitor  to  predict  for 
Huantla  an  outlook  as  bright  as  that  possessed  by 
Zacateceas,  Guanajuato,  or  Pachuca. 

No  Mining  Below  Water  Level 
But  the  hopes  of  this  prophetic  engineer  were  never 
realized,  and  Huantla  experienced  a  great  decline  in 
productivity  even  before  it  was  overwhelmed  by  the 
flames  of  the  Revolution.  The  Reforma  company  shut 
down,  after  it  had  sunk  its  shaft  for  100  m.  without 
finding  ore,  and  never  built  its  projected  mill.  The 
Restauradora  company  found  its  new  mill  unsuitable 
to  its  ore,  and  shut  it  down,  but  persevered  for  several 
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years  on  its  adit  and  reached  a  point  250  m.  from  its 
mouth.  The  Huantla-Santa  Ana  company  also  shut 
down  in  1906,  when  it  struck  a  heavy  water  flow  in  the 
bottom;  little  milling  ore  had  been  developed  and  the 
expense  of  draining  the  mine  by  baling  through  an  ir- 
regular inclined  shaft  22  m.  deep  was  prohibitive. 
About  1903  the  Tlalchichilpa  company  closed  its  mill 
and  Tlalchichilpa  mine,  evidently  because  of  the  poor 
yield  of  the  former,  when  treating  sulphide  ores,  and 
the  expense  of  pumping  from  the  latter  at  depth  by 
bailing.  Some  years  before  the  shutdown,  the  Tlalchi- 
chilpa mill  is  reported  to  have  had  an  output  of  three 
mule  loads  of  silver  bullion  a  week,  which  might  mean 
anything  from  600  to  900  lb.  Between  1903  and  1910, 
the  Tlalchichilpa  company  limited  itself  to  the  develop- 
ment in  depth  of  its  old  Santiago  mine  and  the  ship- 
ment to  the  Aguascalientes  smelter  of  the  resulting 
richer  ore. 


into  the  Mother  lode.  An  old  drainage  adit  enters  the 
vein  at  the  gulch  level  and  proceeds  eastward  for  150 
m.  without  reaching  a  point  far  enough  east  to  drain 
the  old  workings  above.  The  Tlalchichilpa  company 
installed  a  pump  at  the  collar  of  the  Peregrina  shaft  in 
1910,  but  was  obliged  by  the  Revolution  to  suspend 
pumping  before  reaching  the  old  sump. 

San  Francisco  mine — The  old  stope  on  this  oreshoot 
reached  the  level  of  Huantla  Creek,  as  was  demonstrated 
when  it  was  cut  by  the  adit  driven  west  along  the  vein 
from  the  gulch  by  the  Restauradora  company.  This 
stope  is  30  m.  long  by  1  i  to  2  m.  thick,  and  shows  no  ore 
remaining  above  the  adit  level  except  in  a  few  pillars 
left  to  support  the  hanging  wall. 

Campana  mine — The  surface  works  at  this  shaft  are 
missing  and  the  surface  is  caved. 

Santa  Ana  mine — Here  the  only  thing  accessible 
below  ground  is  an  ancient  stope  west  of  the  shaft.  The 
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The  large  dumps  of  sulphide  ore  remaining  from  the 
many  years  of  development  work  at  the  San  Francisco 
adit  and  Santiago  mine  enabled  General  Emiliano 
Zapata,  in  1916,  to  become  a  successful  smelter.  Hav- 
ing built  a  small  blast  furnace  at  his  military  head- 
quarters of  Tlaltizapan  (10  km.  north  of  Jojutla),  he 
took  thither  on  mole-back  these  Huantla  dumps,  along 
with  other  ore  dumps  from  Puente  de  Ixtla.  Taxco,  and 
neighboring  points  in  Guerrero.  With  the  resulting 
silver  bullion,  he  coined  the  famous  Zapata  pesos,  with 
which  he  shamed  the  Carranzistas,  who  were  then  in 
the  midst  of  their  orgy  of  fraudulent   paper  money. 

IKRATION  OK  EXISTING  MINES 

The  famous  antiguas  of  Huantla  are  said  to  be  the 
following  mines:    Peregrina,  San  Francisco,  Campafia, 

Santa  Ana.  and  Tlalchichilpa  all  on  the  Mother 
lode — and  the  Santiago.  San  E  tevan,  and  I'ajaro  Verde 
— all  on  a  parallel  vein  to  the  north. 

Ptnffrina  mint  This  Ilea  on  a  hill  to  the  east  oi 
Huantla  Creek,   which  has  cut   a  groove.  350  m.  deep. 


surface  plant  has  been  wrecked,  but  shows  the  remnants 
of  a  double-drum  steam  hoist,  a  6  x  16-ft.  return-tubular 
boiler,  and  a  7  x  9-in.  Dodge  crusher. 

Tlalchichilpa  mine — This  property  has  been  operated 
in  modern  times  from  a  throe-compartment  vertical 
shaft,  whose  hoisting  engine  is  situated  at  a  point 
500  m.  inside  the  mouth  of  a  drainage  adit  driven  along 
the  vein  at  the  level  of  the  upper  floor  of  the  mill.  This 
hoist  has  two  sheaves,  with  2  x  2 '-in.  flat  ropes,  which 
are  geared  to  duplex,  12  x  24-in.  horizontal  steam  engines 
of  Fraser  and  Chalmers  make.  Steam  is  supplied  from 
three  horizontal  return-tubular  boilers,  each  1  ft. 
diameter  by  14  ft.  long,  whose  smokestack  passes  up 
the  shaft  to  the  surface.  50  m  above,  and  there  enters  a 
brick  chimney  for  discharge  into  the  atmosphere.  The 
ancient  stopes  can  be  followed  for  several  hundred 
meters  tO  the  west  of  the  hoist,  and  must  have  produced 
a   large  quantity  of  ore. 

San  EtttVOn  nnii  I'ajain  Virile  mines  These  work- 
ings are  connected  and  occupy  a  long  oreshoot  on  a 
parallel  vein  about  half  a  kilometer  north  of  the  wesi 
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end  of  the  Mother  lode.  The  San  Estevan  company  has 
developed  the  outcrop  of  this  oreshoot  by  a  shaft  and 
drained  it  in  depth  by  the  San  Estevan  adit.  The  low- 
est workings  are  entered  by  the  Pajaro  Verde  adit, 
-which  is  situated  farther  east,  200  m.  below  the  out- 
crop, and  is  over  300  m.  long.  This  group  has  been 
practically  idle  for  twenty-five  years,  and  the  present 
owners  have  done  nothing  beyond  the  extraction  of  a 
little  ore  left  by  the  ancients  in  the  old  stopes,  which 
are  extensive. 

Santiago  mine — This  is  an  antigua,  down  the  gulch, 
a  kilometer  west  from  the  San  Estevan  mine;  it  was 
developed  considerably  by  the  Tlalchichilpa  company 
between  1903  and  1910,  so  that  it  now  has  the  best 
showing  of  good  ore  of  the  district.  The  ancient  stopes 
can  be  entered  by  an  adit  at  an  elevation  of  3,390  ft., 
which  follows  a  branch  vein  until  it  intersects  the  main 
vein  at  a  point  200  m.  from  the  mouth.  The  latter  vein 
strikes  80  deg.  east,  dips  80  deg.  south,  and  is  stoped 
to  the  outcrop  for  150  m.  in  each  direction  from  the 
intersection.  The  stopes  average  1.5  m.  in  width  and 
show  a  well-defined  foot  wall  but  an  irregular  hanging 
wall.  The  recent  development  comprises  a  winze  on  the 
vein,  to  a  depth  of  125  m.  below  the  adit,  which  is  con- 
nected by  drifts  with  a  vertical  shaft  sunk  at  the  mouth 
of  the  adit.  This  shaft  is  330  x  220  cm.  in  cross-section 
and  is  lined  with  masonry  down  to  water  level,  which  is 
10  m.  below  the  collar.  It  is  equipped  with  a  single- 
drum  hoist  and  two  pumps,  which  were  supplied  with 
steam  by  two  horizontal  water-tube  boilers  whose  upper 
drums  are  450  cm.  long  by  75  cm.  in  diameter.  Ad- 
joining the  shaft  are  extensive  dumps  of  the  ore  re- 
sulting from  development.  This  was  broken  by  a  7  x  10 
in.  Blake  crusher  and  sorted  by  the  company  for  a 
product  rich  enough  to  ship  to  the  Aguascalientes  smel- 
ter. Later,  in  1915,  these  dumps  were  sorted  by  the 
villagers  a  second  time,  for  shipment  to  Zapata,  at 
Tlaltizapan,  so  that  only  third-class  ore  now  remains 
in  them. 

Smaller  mines  —  Besides  the  great  mines  just 
described  there  are  a  multitude  of  lesser  antiguas  which 
dot  the  hills  around  Huantla  in  all  directions.  As  few 
of  these  have  been  prospected  even  in  modern  times, 
their  grade  and  productive  capabilities  are  almost  un- 
known. Among  them  are  La  America,  Los  Animas, 
El  Pilar,  La  Plomosa,  Los  Bationes,  EI  Salvador,  San 
Jose,  Santa  Tomas,  and  Guadalupe. 

Four  Old  Reduction  Works  Are  in  Ruins 

The  ancient  mills  in  Huantla  were  called  Los  Angeles, 
San  Antonio,  La  Palma,  and  Guadalupe;  at  Ixtaluca,  on 
the  Rio  de  Cuantla,  20  km.  northwest,  was  a  lead  smel- 
ter.1 The  last  was  situated  so  far  away  in  order  to 
utilize  a  permanent  water  supply  instead  of  the  inter, 
mittent  Huantla  Creek,  and  to  be  near  the  limestone  hill 
where  flux  was  obtainable.  Of  the  local  mills  only  the 
last  two  still  remain,  along  with  two  modern  mills,  the 
Tlalchichilpa  and  the  Restauradora.  All  except  the 
last  are  in  ruins  owing  to  the  vandalism  of  the  Revolu- 
tion. 

La  Palma  mill — This  mill  lies  at  an  elevation  of  3,460 
ft.  and  belongs  to  E.  S.  Cortina,  the  owner  of  the  San 
Estevan  mine.  It  contains  ten  stamps,  four  stone 
amalgamating  pans,  a  4  x  16-ft.  return-tubular  boiler, 
and  a  steam  engine. 


:"Views  of  an  old  smelter  in   State  of  Morelos."  by  C.  W.   Prit- 
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Guadalupe  mill — This  plant  comprises  twenty  stamps 
turned  by  a  12  x  20-in.  horizontal  engine  supplied  wiht 
steam  by  two  4  x  16-ft.  return-tubular  boilers.  Amal- 
gamation was  conducted  partly  in  stone  pans  and  partly 
in  patios,  and  the  product  distilled  in  an  iron  retorting 
furnace,  which  still  remains. 

Tlalchichilpa  mill — This  was  the  most  extensive  plant 
of  all,  and  it  occupies  a  large  level  site,  at  an  elevation 
of  3,900  ft.  and  adjoining  the  mouth  of  the  Tlalchi- 
chilpa adit.  The  crushing  equipment  comprises  ten 
stamps,  all  of  California  type,  as  in  the  other  plants, 
and  five  10-ft.  Chile  mills.  The  brick  floors,  for  amalga- 
mating the  ore  by  the  patio  process,  are  of  large  area. 

Restauradora  mill — This  plant  was  built  near  the  top 
of  the  divide  above  Huantla,  at  an  elevation  of  over 
4,000  ft.,  in  order  to  be  near  the  Restauradora  mine  and 
to  utilize  a  perennial  spring  of  water  in  the  vicinity. 
The  building  is  constructed  of  sawed  lumber,  hauled  in 
from  Cuantla,  and  is  covered  with  corrugated  iron. 
The  location  is  on  a  hillside,  so  that  the  ore  moves 
entirely  by  gravity  through  the  different  processes. 
Brought  by  wagon  or  on  mule-back  from  the  mines, 
the  ore  is  weighed  and  then  falls  onto  a  sloping  grizzly 
18  ft.  long  and  with  1-in.  openings.  The  oversize  goes 
through  a  7  x  10-in.  Blake  crusher,  and,  along  with 
the  undersize,  falls  into  a  wooden  ore  bin.  From  this 
bin  the  ore  descends  into  two  Tulloch  automatic  feeders, 
each  of  which  supplies  a  battery  of  five  stamps.  The 
resulting  pulp  is  amalgamated  in  one  of  six  Boss  6-ft. 
pans,  and  is  then  separated  from  the  amalgam  in  one 
of  three  8-ft.  clean-up  pans.  There  is  also  a  retorting 
furnace,  a  melting  furnace,  an  assay  furnace,  and  a 
3-ft.  amalgam-cleaning  pan.  Power  is  supplied  by  a 
12  x  24-in.  horizontal  engine,  with  Meyer  valve  gear, 
and  steam  by  two  return-tubular  boilers,  4  ft.  in  diam- 
eter by  20  ft.  long.  All  equipment  came  from  the  Union 
Iron  Works,  of  San  Francisco. 

Possibilities  of  Modern  Mining 
All  the  ancient  mines,  described  above,  seem  to  have 
been  exhausted  of  their  ores  amenable  to  pan-amalga- 
mation. The  sulphide  ores,  which  still  remain  below 
water  level,  contain  so  much  lead  and  copper  that  they 
are  unsuitable  for  cyanidation  and  must  therefore  be 
concentrated,  to  free  them  from  quartz,  and  smelted. 
Little  smelting  could  be  done  locally,  owing  to  the  lack 
of  wood  for  making  charcoal ;  for  the  primitive  forests 
have  long  ago  been  destroyed,  and  only  a  scanty  second 
growth  of  mezquite  and  various  deciduous  trees  re- 
main. Besides,  the  nearest  limestone  is  at  Ixtaluca 
and  iron  flux  is  still  farther  away.  Labor  in  Morelos 
is  now  so  scarce  and  inefficient  that  it  will  be  advisable 
in  future  to  use  machine  drills  in  mining  the  hard 
quartz  of  the  veins.  However,  the  scarcity  of  fuel  will 
restrict  the  possible  use  of  steam  power  in  mining  and 
milling.  Yet  plenty  of  water  power  can  be  cheaply  de- 
veloped at  the  falls  of  the  Rio  Amacuzac,  25  km.  north- 
west of  the  camp. 

Placer  Mining  Investigations  in  Alaska 

An  investigation  of  methods  and  costs  of  placer  min- 
ing in  various  Alaska  districts  is  being  conducted  by 
the  Alaska  experiment  station  of  the  Bureau  of  Mines, 
at  Fairbanks.  All  mines  operating  in  the  Seventymile, 
Fortymile,  and  Woodchopper  Creek  districts  have  been 
visited,  and  detailed  data  were  secured  as  to  methods, 
equipment,  and  costs  of  this  work. 
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The  Marketing  of  Quicksilver 

Italy  and  Spain  Supply  Bulk  of  Production — United 
States  Must  Compete  Against  Cheap  Foreign  Output 
— San  Francisco  Is  the  Primary  Market  in  America 

By  H.  W.  Gould 


QUICKSILVER  is  used  as  such  in  the  amalgama- 
tion of  gold  ores,  in  gas  governors,  thermostats, 
barometers,  and  various  other  instruments,  and 
for  electrical  apparatus.  In  chemical  compounds  it  finds 
a  wide  variety  of  uses.  Probably  the  best  summary  of 
the  quantities  used  for  the  more  important  purposes 
is  given  in  Mineral  Resources,  published  by  the  U.  S. 
Geological  Survey,  in  the  form  of  a  survey  made  in  1917. 
The  quantities  indicated  are  probably  in  some  instances 
greater  than  would  be  used  for  similar  purposes  under 
normal  conditions  and  in  others  less.  The  estimate  is  as 
follows : 


Drugs 'and  chemicals    ...  - 

Fulminate 

Vermilion 

Oxide  (for  anti-fouling  marine  paint) 

Electrical  apparatus 

Felt  manufacture  (especially  hats) 
Gold  and  silver  amalgamating  mills 

Instruments 

Miscellaneous,  b"; ! 


ToUl 


The  industries  using  the  metal  directly  are  the  gold 
and  silver  mining  industry  (practically  no  quicksilver 
is  now  used  in  the  United  States  for  amalgamating 
silver  ores),  instrument  makers,  and  the  manufacturers 
of  electrical  apparatus  and  incandescent  lamps.  The 
blasting  cap  and  explosives  industries  are  the  chief  users 
of  mercury  fulminate.  Chemical  manufacturers  and  the 
makers  of  pigments  are  the  principal  consumers  of 
quicksilver  for  the  manufacture  of  oxide,  sulphide,  and 
mercurous  and  mercuric  chlorides.  Chemical  manu- 
facturers also  use  quicksilver  in  the  manufacture  of 
certain  chemicals,  such  as  glacial  acetic  acid,  phthalic 
acid,  and  phthalic  anhydride.  Manufacturers  of  stor- 
age batteries  also  use  a  small  but  increasing  amount. 

The  Orient  consumes  a  considerable  quantity  of 
quicksilver.  South  Africa.  India,  Canada,  and  all  gold- 
producing  countries  where  placer  and  lode  gold  arc 
produced  annually   require  approximately  0.01   lb.  for 
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each  ton  of  low-grade  ore  treated  in  modern  mills, 
according  to  Sharwood.  Thus,  wherever  gold  is  pro- 
duced, a  market  for  quicksilver  will  be  found.  In  the 
United  States  the  important  chemical  manufacturers 
are  in  close  proximity  to  large  population  centers  such 
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Fig.  2 — Imports,  exports  and  apparent  consumption 
of  quicksilver  in  the  United  States 

as  New  York,  Chicago,  St.  Louis,  Philadelphia,  and 
other  cities  to  a  less  degree.  Before  the  war  Germany 
was  rapidly  becoming  the  largest  market  for  quick- 
silver, but  since  1918  it  has  never  attained  anything 
like  its  1914  volume. 

San  Francisco  the  Principal  American  Markkt 

The  primary  market  for  quicksilver  in  the  United 
States  is  San  Francisco.  New  York  is  a  market  in 
which  quicksilver  is  resold.  In  Europe  the  primary 
markets  are  London,  Madrid,  Trieste.  Rome,  and 
Leghorn.  Secondary  markets  or  markets  in  which  the 
quicksilver  or  its  products  are  sold  to  consumers  and 
others  exist  in  all  large  cities  ami  wherever  there  are 
chemical  supply  houses. 

Quicksilver  consumption  closely  approaches  produc- 
tion plus  a  varying  differential  representing  the  dif- 
ference  between  imports  ami  exports.  Stocks  of  quick- 
silver are  carried  at  times  by  producing  companies, 
by    sales    agents,    ami    b)     speculators.      .List    at    present 

there  is  a  large  quicksilver  stock  in  the  United  States, 
due  to  imports  made  in  anticipation  of  the  passirlg  of 
the  quicksilver  tariff.  The  domestic  production  of 
quicksilver  is  largely  influenced  by  competition  from 
foreign  producers.  Without  this  competition)  the  do- 
mestic  production  would  or  could   provide  the  entire 

domestic     consumption     ami     also     the     relatively     small 

volume  of  exports  Production  and  primary  prices  for 
a  number  of  years  are  given  in  Fig.  1.  The  apparent 
consumption  is  given  in  Fig.  2.    Both  figures  have  been 

compiled  from  statistical  tallies  in  Mnirnil  Id  sourer*. 
The  maximum  appar.nl  consumption  of  recent  years 
OCCUrred  in  1918,  when  it  reached  36,604  tlasks.  This 
was  abnormal.  Normal  consumption  may  var\  from 
lid. immi    to    80,000    flasks.      Seasonal    demands    do    not 
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exist,  the  demand  being  more  or  less  distributed  over 
the  year,  but  more  is  sold  in  some  months  than  in  others. 

Owing  to  the  fact  that  quicksilver  is  recovered  from 
its  ores  by  distillation,  the  quicksilver  sent  to  the  mar- 
ket is  in  a  comparative  state  of  high  purity.  No  specifi- 
cations are  therefore  necessary  other  than  the  one  that 
the  metal  must  be  pure  and  clean.  No  special  brands 
are  recognized.  Where  foul  or  impure  mercury  is  sold, 
it  is  sold  as  such  and  does  not  come  under  the  category 
of  virgin  metal.  Considerable  of  this  dirty  metal  was 
recovered  from  the  old  silver-lead  mine  tailing  dumps 
of  Mexico  during  the  war. 

The  unit  handled  in  the  market  is  the  flask,  which 
in  the  United  States  markets  contains  75  lb. ;  the  Euro- 
pean flask  contains  34.50  kg.  for  European  trade  and 
34  kg.  for  export  to  the  United  States.  Transactions 
are  on  the  basis  of  flasks,  and  no  smaller  quantity  is 
handled  in  the  primary  markets.  In  secondary  mar- 
kets the  quantities  vary  widely.  The  market  for  quick- 
silver is  necessarily  narrow,  and,  being  a  commodity 
cheaply  stored  without  deterioration,  it  lends  itself 
easily  to  manipulation,  and  this  often  causes  sharp 
fluctuations  in  the  price.  The  large  buyers  take  ad- 
vantage of  this  condition  and  buy  low,  and  the  pro- 
ducer, generally  weak  financially,  must  sell  as  he  pro- 
duces. 

Metal  Sold  Principally  by  Brokers 

Only  two  companies  of  all  the  domestic  producers 
ship  quicksilver  in  car  lots.  Certain  agents  who  buy 
small  lots  of  quicksilver  ship  by  rail  or  water  to  New 
York  in  car  lots.  The  wrought-iron  quicksilver  flask 
is  the  container  handled,  and  this  requires  no  boxing 
or  other  protection.  The  usual  car  lot  is  425  flasks. 
Shipments  are  frequently  insured.  Especially  was  this 
so  during  the  war.  when  high  prices  were  obtained 
for  quicksilver. 

Quicksilver  is  shipped  on  consignment  by  agents  or 
by  the  large  producers.  It  is  sold  on  commission,  the 
basis  of  sale  by  agents  being  usually  2h  per  cent  of 
the  selling  price.  Payments  are  generally  made  by  the 
middle  of  the  month  following  the  sale.  The  agent 
sells  as  quickly  as  he  can  and  at  as  high  a  price  as  he 
can  get,  or  as  instructed  by  the  seller.  The  small  pro- 
ducers sell  to  agents,  who,  if  they  practice  strictly  as 
agents,  sell  on  consignment.  Some  agents  occupy  the 
dual  role  of  both  traders  and  agents.  As  traders  they 
pay  cash  to  the  small  producer,  or,  if  he  prefers,  they 
will  sell  on  consignment  for  a  percentage  of  the  selling 
price.  It  is  obvious  that  such  agents  favor  their  own 
interests  on  a  falling  market  by  first  selling  the  quick- 
silver which  they  have  purchased  outright  for  as  high 
a  price  as  they  can  get,  and  later  selling  other  quick- 
silver, for  which  they  are  to  act  as  agents,  when  they 
can,  but  after  they  have  disposed  of  their  own  holdings. 
Such  traders  usually  pay  the  small  producer  from  whom 
they  purchase  outright  50  per  cent  or  more  of  the  pur- 
chase price  as  an  advance  payment  and  the  remainder 
when  they  have  sold  the  lot.  Under  other  circum- 
stances they  pay  the  full  purchase  price,  which  may 
be  an  appreciable  amount  less  than  the  market,  and  rely 
upon  the  differential  thus  created  to  pay  the  carrying 
costs  and  their  profit.  The  small  producer  is  thus  at 
a  decided  disadvantage  when  he  places  his  output  in  the 
hands  of  the  trader-agent,  who  is  to  a  certain  extent 
a  speculator. 

The  small  producers  are  unorganized  and  must  take 
their  chances  with  traders  and  agents,  or,  where  they 
can  establish  connections  with  the  larger  produce-s,  they 


may  dispose  of  their  product  through  them  with  greater 
advantage  to  themselves.  Usually,  the  lots  handled  by 
the  small  producer  are  so  small,  and  his  knowledge  of 
the  avenues  through  which  his  product  may  be  mar- 
keted is  so  slight,  that  he  cannot  profitably  undertake 
the  marketing  himself.  Efforts  in  the  past  have  been 
made  to  form  an  association  of  producers  of  quick- 
silver, and  one  was  formed  many  years  ago,  but  dis- 
sension among  the  operators  finally  forced  it  to  quit. 
Obviously,  a  central  selling  agency  would  be  an  advan- 
tage to  the  small  producers,  and  to  the  large  ones  as 
well,  but  as  most  small  producers  would  require  a  sub- 
stantial   advance    against    the    quicksilver    which    they 
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Fig.  3 — Variation  between  San  Francisco,  New  York, 
and  London  prices 

would  send  to  such  an  agency,  an  effective  agency  would 
have  to  be  in  a  position  to  finance  its  operations.  It  is 
also  a  matter  of  doubt  if  the  operations  of  an  agency 
of  this  kind  would  stand  the  test  of  legality  under  the 
anti-trust  laws. 

Influence  of  the  Rothschilds  Weighty 
In  the  world  market,  the  English  house  of  Rothschild 
once  controlled  the  entire  Spanish  quicksilver  output 
under  an  agreement  which  was  renewed  every  ten  years. 
Through  Continental  agreement  with  the  Rothschilds. 
the  European  quicksilver  production  was  practically 
massed  and  handled  with  such  skill  as  to  keep  American 
producers  in  more  or  less  uncertainty  with  respect  to 
prices  in  their  domestic  market.  Since  the  war,  the 
European  market  control  of  quicksilver  has  been 
changed.  Spanish  production  is,  since  Jan.  1,  1922, 
controlled  by  the  Spanish  Government.  Italian  produc- 
tion is  controlled  by  the  Italian  Government,  which 
works  in  conjunction  with  the  two  large  operating 
companies. 

In  the  United  States,  a  tariff  taking  effect  in  October 
of  this  year  has  established  a  differential  of  25c.  per  lb.. 
or  $18.75  per  flask,  in  favor  of  domestic  production. 
This  differential  will  establish  more  or  less  equilibrium 
between  domestic  and  foreign  quicksilver  in  the  domes- 
tic market.  Domestic  production  in  the  United  States 
is  in  the  hands  of  private  enterprise,  whereas  the  chief 
foreign  producers  are  government-controlled  and  gov- 
ernment-operated enterprises.  It  is  to  be  expected  that 
in  the  former  case  production  costs  will  be  kept  at  a 
minimum,  and  in  the  latter  both  costs  and  operation 
may  be  expected  to  suffer. 

Quicksilver  prices  are  shown  in  Figs.  1  and  3.     T'.e 
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figures  for  this  chart  were  taken  from  Mineral  Re- 
sources. Quicksilver  prices  fluctuate  widely.  The 
three  chief  marketing  places,  London.  New  York,  and 
San  Francisco,  present  quotations  which  differ  in  moder- 
ate degree.  Practically  all  of  the  quicksilver  sold  in 
San  Francisco  is  finally  sold  in  New  York,  except  that 
sold  for  export  from  San  Francisco.  Texas  quicksilver 
is  nearly  always  shipped  direct  to  New  York  and  mar- 
keted there.  The  New  York  price  is  usually  slightly 
more  than  the  San  Francisco  price,  although  occasion- 
ally the  reverse  is  true.  The  London  price  is  less  than 
either.  Engineering  and  Mining  Journal-Press  quotes 
both  the  New  York  and  the  San  Francisco  prices.  Both  ' 
are  obtained  from  transactions  of  agents.  In  transac- 
tions in  San  Francisco  the  prices  between  the  several 
agents  may  vary,  but  an  attempt  is  made  to  average 
them.  The  price  quoted  is  the  agents'  selling  price  and 
not  that  paid  to  the  producer,  which  is  usually  consider- 


labor  is  relatively  high,  and  only  by  superior  skill  and 
the  use  of  mechanical  appliances  can  he  hope  to  com- 
pete against  the  foreign  producer,  who  has  the  advan- 
tage of  higher-grade  deposits  and  a  much  lower  scale  of 
wages. 

Fig.  4  indicates  the  relative  productions  of  different 
countries  and  the  total  world  production. 
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Fig.  4- — Cumulative  world  quicksilver  production 

ably    lower   and    depends   on    whether   the    agents   are 
anxious  to  buy  or  to  sell. 

Imports  greatly  influence  prices  in  the  domestic  mar- 
ket. During  the  last  nine  months  the  quicksilver  im- 
ports totaled  18,225  flasks,  of  which  Italy  shipped 
12,217  flasks,  and  Spain  4,467  from  London  and  700 
from  Spain,  and  miscellaneous  shipments,  chiefly  from 
Mexico,  were  841  flasks.  This  large  importation  was 
due  to  the  passing  of  the  tariff  upon  quicksilver.  It 
amounts  to  almost  a  year's  consumption. 

The  1921    production   of   the  United   States  was  ap- 
proximately   6,300   flasks,    and    1922   will   show    only    a 
small  increase.     Thus  the  importations  for  nine  months 
are  slightly  less  than  three  times  as  great  as  the  pri 
domestic  production. 

The  possibilities  of  foreign  competition  prevent  the 
domestic  price  of  quicksilver  from  rising  to  a  level 
commensurate  with  the  production.     Undoubtedly  the 

domestic     industry    would    be   prosperous    if    the   law    of 

supply  and  demand  operated  without  interference  by 
foreign  intrusion.  The  tariff  differential  and  the  small 
freight  charge  from  Europe  to  America  are  the  only 
factors  which  are  to  the  advantage  of  the  domestic 
produeer.      His   deposits   are  low    grade,   the   price   of 


Billiton  Mines  Privately  Operated 

The  tin  deposits  on  the  island  of  Billiton,  in  the  Dutch 
East  Indies,  are  operated  by  the  Billiton  Maatschappij 
under  the  concession  obtained  from  the  government  in 
1852,  which  in  1892  was  extended  for  a  period  of  thirty- 
five  years,  by  virtue  of  which  five-eighths  of  the  net 
profits  go  to  the  colonial  government  in  the  form  of  a 
royalty.  It  is  understood  that  the  concession  will  not 
again  be  renewed  by  the  government  and  that  it  defi- 
nitely expires  in  1927,  according  to  The  Far  Eastern 
Review.  It  is  generally  believed  that  the  government 
will  continue  the  operation  of  the  mines  on  its  own 
behalf.  The  private  interests  controlling  the  Billiton 
Maatschappij  have  formed  in  Holland  a  new  company 
called  the  Stannum  Mining  Co.  with  a  capital  of  500.000 
florins  (florin  at  par  =  $0,402)  for  the  purpose  of 
taking  over  the  machinery  and  equipment  owned  by 
the  old  company,  probably  with  a  view  to  operating 
in  some  other  field  after  1927. 

The  work  of  mining  at  Billiton  is  done  by  Chinese 
coolies  under  contract,  the  average  number  of  laborers 
in  1920  being  18,000.  In  1914  there  were  47  mines 
or  pits  being  worked,  and  in  1918  only  30.  Production 
in  1913  amounted  to  4,453  metric  tons,  in  1917  to 
6,492  tons,  in  1918  to  6,945  tons,  in  1919  to  7,325  tons, 
and  in  1920  to  7,956  tons.  Electrical  equipment  has 
been  installed  for  the  working  of  the  ore,  the  largest 
installation  being  at  Manggar.  The  motive  power  at 
this  station  is  furnished  by  six  Diesel  motors  of  1,200 
hp.  each. 

Alaskan  Mining  in  1921 

In  a  recent  bulletin  (739-A)  the  U.  S.  Geological 
Survey  states  that  the  most  important  event  of  1921 
to  the  future  of  the  Alaskan  mining  industry  was  the 
practical  completion  of  the  Alaska  Railroad  (the  gov- 
ernment line).  There  only  remains  to  be  built  the 
bridge  across  Tanana  River.  Also,  there  is  good  reason 
to  believe  that  the  ocean  transportation  service  to 
Alaska  is  soon  to  be  improved.  These  betterments  of 
means  of  communication  are  the  most  valuable  local 
factors  in  promoting  the  revival  of  the  mining  industry 
there. 

The  dominant  features  of  the  year's  mining,  accord- 
ing to  the  Survey,  were  (  1  >  the  decrease  of  both  copper 
production  and  development,  owing  to  the  low  price  of 
the  metal;  (2)  the  closing  of  the  Perseverance  mine, 
one  of  the  three  huge  auriferous  lode  mines  at  Juneau; 
(3)  continuation  of  activity  in  auriferous  quartz  de- 
velopment in  the  Sitka,  Juneau,  Salmon  River,  and  Wil- 
low Creek  districts;  i.l  a  revival  of  placer  mining; 
(5)  continuation  of  systematic  prospecting  for  coal  in 
the  Uatanuska  field  by  the  Naval  Coal  Commission;  (6) 
the  manj  examinations  made  in  Alaska  petroleum  fields 
bj  oil  companies,  with  the  purpose  of  drilling.  The 
disc. very  in  a  new  locality  of  galena  and  other  sulphide 
deposits  in  the  Kant  ishna  district  is  also  worthy  of 
special  note. 
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The  Oil  Executive  and  Geology* 

By  J.  H.  Jenkins 

The  executive  through  constant  use  of  geological 
data  soon  becomes  convinced  that  he  can  read  and 
interpret  a  map  as  readily  as  a  geologist.  This  is  a 
very  dangerous  proceeding,  not  because  he  is  not 
competent  to  understand  the  report,  but  because  he 
gets  only  the  bare  facts  and  knows  but  little  of 
various  factors  that  enter  into  the  work  from  which 
the  report  is  made. 

It  seems  to  be  a  common  trait  among  executives  to 
follow  after  false  gods.  An  article  in  an  oil  journal 
or  a  report  on  some  area  more  or  less  remote  sub- 
mitted by  a  broker  is  frequently  considered  sufficient 
justification  to  call  upon  the  geologist  to  visit  the 
district  referred  to,  regardless  of  what  other  work  may 
be  on  hand.  It  is  obvious  that  reports  received  in 
this  manner  are  public  property,  and,  consequently, 
whether  by  design  or  otherwise,  call  attention  to  the 
district  with  the  enhancing  of  a  reputation  of  a  pocket- 
book.  It  is  not  the  intention  here  to  say  that  this 
should  not  be  done,  but  first  it  should  be  ascertained 
whether  or  not  work  on  hand  that  is  being  done 
specifically  for  the  company  is  of  more  or  less  impor- 
tance than  that  which  comes  from  outside  sources. 

Because  of  the  expansion  in  the  oil  business  in  the 
last  few  years,  a  great  amount  of  time  is  spent  by 
the  geologist  in  looking  over  this  and  that  proposition, 
without,  apparently,  accomplishing  anything.  It  is 
the  natural  thing  to  call  upon  him  to  drop  whatever 
he  may  be  doing  and  send  him  to  report  upon  an  area 
that  is  in  the  limelight.  The  geological  department 
becomes  more  or  less  of  a  scouting  department.  The 
result  is  that  the  department  becomes  personally 
directed.  The  head  of  the  department,  instead  of 
planning  and  doing  constructive  work,  finds  himself 
falling  into  a  rut  and  spending  the  greater  part  of  his 
own  and  his  department's  time  in  keeping  up  with  the 
requests  for  data.  It  is  doubtful  whether  many  exec- 
utives have  ever  given  a  thought  to  this.  They  are 
beset  with  many  things  which  they  must  know  and  call 
for  help  wherever  they  can  find  it.  The  needs  of  the 
present  are  so  great  that  very  little  thought  is  given 
to  the  future.  The  geologist,  instead  of  becoming  a 
thinking  machine,  becomes  a  Pullman  hound.  If  the 
executive  knows  that  he  can  plan  the  geologist's  work 
to  better  advantage  than  the  geologist,  or  if  he  has 
one  whose  work  must  be  planned,  he  should  reduce 
overhead  by  getting  rid  of  his  head  of  department  and 
become  in  fact  the  head,  or  replace  his  present  head 
by  one  whom  he  deems  competent  to  plan  and  carry  out 
the  work.  If  the  latter  course  is  followed,  the  executive 
should  then  give  the  same  supervision  to  this  depart- 
ment that  he  does  to  the  production  of  any  other 
department. 


•Excerpted  from  a  paper  presented  at  the  annual  meeting  of  the 
American  Petroleum  Institute  at  St.  Louis,  Mo.,  Dec.  8. 


It  is  apparent  that  the  geologist  must  have  time  to 
study,  to  think,  and  to  develop  some  ideas  of  his  own, 
to  visit  his  neighbors  and  compare  notes.  Unless  he 
does  this  he  will  become  a  fossil.  He  cannot  do  it  and 
be  on  the  jump  all  the  time.  Building  up  knowledge 
of  a  science  is  not  a  matter  of  days  or  months.  It  is 
a  question  of  years  of  hard  work  and  study.  Ten  years 
ago  the  geologist  was  usually  asked,  "tell  us  where  the 
high  place  is,  we'll  do  the  rest."  Today  subsurface 
study  comprises  50  per  cent  of  the  work.  The  next 
ten  years  will  see  his  duties  extended  to  encompass  a 
very  much  wider  range  than  the  past. 

Knowledge  of  geology  is  as  old  as  the  human  race. 
Its  application  to  the  petroleum  industry  in  a  practical 
manner  is  so  new  that  the  old  men  in  the  profession 
are  comparatively  young.  Eventually  the  heads  of  the 
various  companies  realizing  the  advantages  of  co- 
operation should  endow  a  board  of  scientists  whose 
interests  lie  not  on  the  practical  side  but  on  the 
academic.  This  would  be  particularly  beneficial  to  the 
men  on  foreign  work. 

The  executive  also  has  his  complaint.  He  secures 
a  man  who  admits  that  he  is  good;  pays  him  a  big 
salary,  and  apparently  gets  no  results.  The  overhead 
increases  by  one  department.  The  production  remains 
stationary.  Practically  all  the  results  are  negative 
when  what  is  wanted  is  some  action  and  some  positive 
results.  About  the  only  chance  of  getting  a  proper 
perspective  of  the  situation  is  to  sit  down  and  figure 
with  the  geologist  on  what  it  is  going  to  cost  to  hasten 
results.  Find  out  how  much  territory  is  being  covered 
per  man  per  day ;  how  much  is  to  be  covered ;  how  much 
ought  to  be  covered ;  how  many  thousand  years  it  would 
take  one  man  to  do  it  all;  how  much  could  be  followed 
up  with  investments  if  it  were  all  done,  and  then  plan 
a  campaign  that  will  come  as  near  to  meeting  the  needs 
of  the  company  from  all  standpoints  as  possible. 
Don't  allow  the  department  to  become  top-heavy.  If 
you  do,  your  best  men  will  do  nothing  but  check  the 
work  of  the  others  who  are  not  to  be  relied  upon  fully. 
If  you  are  not  entirely  sure  of  the  information  ob- 
tained, don't  hesitate  to  ask  for  more  data  and  give 
more  time  in  which  to  secure  it.  Don't  give  the 
department  too  much  work. 

It  has  seemed  for  years  that  the  thing  needed  above 
everything  else  in  connection  with  geological  work  has 
been  a  better  understanding  of  the  vast  amount  of 
time  necessary  and  work  needed  to  bring  the  known 
facts  regarding  the  production  of  oil  into  use,  and 
to  bring  a  portion  of  the  much  vaster  number  of  facts 
about  which  so  little  is  known  into  the  known  class. 
Every  year  a  little  knowledge  is  added.  Every  year 
a  little  better  understanding  of  how  little  we  know  is 
grasped.  As  fast  as  one  problem  is  solved,  two  more 
problems  loom  up  which  had  not  been  considered. 
Co-operation  between  the  executive  and  the  geological 
department  will  advance  the  work  faster  than  any  other 
thing.  The  executive  should  give  consideration  to  this 
factor  and  assist. 
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New  Books 


Three  French  Works  on  Mining 
and  Metal  Marketing 
Reviewed  by  J.  E.  Spurr 

Traite  General  de  Commerce  des 
Minerals  et  Metaux.  By  R.  Pitaval 
and  L.  Ganet.  2d  edition.  By  R. 
Pitaval.  Publications  Robert  Pitaval, 
7  Rue  d'Offemont,  Paris.  1,224  pages. 
The  first  edition  of  this  work  appeared 
in  1916,  but  is  now  largely  rewritten. 
The  book  begins  with  a  summary  of  the 
mineral  and  metal  markets  since  1913: 
passes  to  general  considerations  of 
marketing,  to  transportation,  shipping, 
and  metal  markets.  The  author  is  more 
familiar  with  marketing  at  Paris  and 
London  than  at  New  York.  He  treats 
of  the  selling  of  old  metal,  of  sampling, 
the  rules  governing  metal  and  mineral 
marketing,  and  other  useful  general 
matters;  then  proceeds  to  take  up  each 
commodity  separately  and  alphabeti- 
cally, from  aluminum  to  zinc,  and  in- 
cluding the  non-metallic  ores.  Under 
copper,  for  example,  are  treated  the 
subjects  of  production,  ores,  ore  de- 
posits, sales  formulas  (German,  Eng- 
lish, Spanish,  American,  etc.),  the 
Chile  copper  trade,  marketing,  the  prin- 
cipal producing  groups,  the  various 
brands  of  copper,  specifications,  market- 
places (bourses) — New  York,  London. 
Hamburg,  etc. — the  price  of  copper 
since  1801,  uses  of  copper,  and  other 
matters  relating  to  the  metal. 

The  work  is  essentially  and  entirely 
a  book  of  references,  but  is  very  full 
of  data:  an  especially  useful  book  for 
traders  and  students  of  metal  market- 
ing. For  such,  it  is  a  most  valuable 
compilation. 

♦ 

Cours    d'Exploitation    des    Mines.      By 
L.    E.    Gruner.      Three    volumes,    pp. 
1,087,  740  figures.    Paris,  Librairie  de 
l'Knseignement     Technique,     3     Rue 
Thenard.     1921.     Price  30  francs  per 
volume. 
This  is  a  course  in  mining  engineering 
for   students,    and    is    worked    out    with 
clearness  and  detail.    Vol.  I,  beginning 
with   a   chapter  on   geology,   pa 
the  question  of  power  for  mining,  pros- 
pecting, drilling  (for  exploration),  rocl 
breaking,  explosives,  drilling  (for  blast- 
ing), and  loading  and  blasting.     Vol.  II 
illy  of  the  methods  of  sup- 
porting,    including     timbering 
ing  in  general,  timbering 
drifts,  metal  supports,  walling,  sinking 
and  timbering  of  shafts,  sinking  in  dry 
formations,  sinking  and  pumping,  per 
maneni  Is  dry   rock,   perma- 

ipporta  in  wet  formations,  sink- 
haft,    by    the    freezing 
^inking  of   wet    shafts   by   the 
cementation    method,    shaft   sinking    by 
the    compressed-air    method,    repairing, 
enlarging,  and  deepening  shafts.     Vol. 
it   and  underground 
mining    meth"!  Under    Mu- 

red   mining  and   leaving   pillars, 
cuving     methods,    filling    systems,     the 


mining  of  thin  seams,  of  medium  and 
thick  beds,  hydraulic  filling,  the  work- 
ing of  metal  mines,  and  the  results  of 
mining   upon   the  surrounding  rocks. 

As  may  be  surmised  from  the  above, 
the  author  has  coal  mining  continually 
in  mind,  which  is  by  far  the  most  com- 
mon form  of  mining  in  France. 


Technical  Papers 


Ateliers  Modernes  de  Preparation  Me- 
canique  des  Minerals.  By  J.  Roux- 
Brahic.  Pages  896,  425  figures,  1 
plate;  Librairie  Dunod,  47  Quai  des 
Grands-Augustins,  Paris,  1922.  Price, 
90  francs. 
This  is  another  of  the  excellent  works 
on  mining  in  its  various  phases  which 
have  recently  appeared  in  France.  This 
volume,  which  is  more  complete  and 
t  to  date  than  anything  we  have  in 
English,  treats  of  ore  dressing.  It  is 
preceded,  rather  strangely,  by  a  chapter 
on  the  marketing  of  metals.  The  first 
part  of  the  volume,  besides  this,  is 
occupied  with  various  general  con- 
siderations having  to  do  with  ore  dress- 
ing. The  second  part  (Chapters  VI  to 
X)  has  to  do  with  coarse  breaking, 
grizzlies,  cobbing,  picking  belts,  and 
coarse  crushers  of  various  kinds.  The 
third  part  (Chapters  XI  to  XIX)  dis- 
cusses the  treatment  of  sand — the  physi- 
cal and  mathematical  principles  under- 
lying the  fall  of  coarse  fragments  and 
sand  in  liquids,  screening,  trommels, 
classifiers,  jigs,  and  washers.  Part  four 
(Chapters  XX  to  XXVII)  discusses  the 
treatment  of  fines  and  slimes — fine- 
grinding  mills,  including  ball  mills  and 
stamps,  and  their  feeding  arrange- 
ments; the  classification  of  fines  by 
various  methods  and  apparatus;  the 
thickening  of  fines  and  slimes;  con- 
centration tables,  vanners,  buddies,  and 
air-classifiers.  The  fifth  part  (Chapters 
XXVIII  to  XXXI)  treats  of  electric  ore 
dressing:  magnetic  separators,  descrip- 
tions of  plants  where  magnetic  separa- 
tion is  practiced;  electrostatic  separa- 
tion. Part  six  (Chapters  XXXII  and 
XXXIII)  treats  of  flotation,  and  the 
seventh  part  gives  detailed  descriptions 
of  modern  ore-dressing  plants.  Ameri- 
can plants  constitute  a  majority  of 
those  described  in  this  section. 


Another  Readable  Book 
on  China 

Mineral  Enterprise  in  China.  By  Wil- 
liam F.  Collins,  Eta  i  ed  Edition. 
Tientsin   Press.   Ltd,  Tientsin,  China. 

An  extremely  valuable,  careful,  anil 
ing   book.       It    should    he    lead    l.\ 

anyone  contemplating  mining  ventures 

in     Chfaia    and     by     those     interested     in 

ending   conditions   under   which 

mining  has  gone  on  in  that  country. 
The    Chinese,    being    essentially    an 

agricultural  nation,  have  on  the  whole 
attempted  to  minimize  mining,  only 
enough    '  and    other    elemen 

:■   aimed   at  ;   and  the  con- 
duct   or    at    least     the    right    to    revenue 

from  mining  ha-  been  considered  pri- 
marily to  belong  to  the  state  rather 
than  the  individual.  One  can  learn  very 
much  about  the  Chinese  character  from 
Dok.  It  is  also  published  in 
Chinese.  .1.  K.  Simrr. 


Mining  Nitrate — The  modern  mem- 
ods  of  mining  adopted  in  the  Chilean 
nitrate  industry  are  described  in  a  four- 
page  article  in  the  November  Com- 
pressed Air  Magazine  (11  Broadway, 
New  York  City;  price,  35c),  "Mining 
Sodium  Nitrate  in  Chile." 

Electrical  Equipment  in  Mines  — 
"Operation  and  Maintenance  of  Elec- 
trical Equipment  Approved  for  Per- 
missibility by  the  Bureau  of  Mines"  is 
the  title  of  Technical  Paper  306,  23 
pages,  obtainable  on  request  from  the 
U.  S.  Bureau  of  Mines,  Washington. 
D.  C.  It  is  of  chief  interest  to  coal 
miners. 

Chinese  Tin  Mining — The  mining  and 
smelting  of  tin  ores  at  the  Kochiu  tin 
mines  are  briefly  described  in  a  four- 
page  illustrated  article  in  the  Septem- 
ber issue  of  The  Far  Eastern  Review 
(5  Jinkee  Road,  Shanghai,  China; 
price,  50c).  The  data  given  are  ab- 
stracted from  William  Semple's  report 
on  the  district  recently  presented  be- 
fore an  English  institute  of  marine 
engineers. 

Miner's  Phthisis — "The  Problem  of 
Dust  Phthisis  in  the  Granite-Stone 
Industry"  is  covered  in  Bulletin  293  of 
the  U.  S.  Bureau  of  Labor  Statistics. 
Washington,  D.  C,  178  pages,  obtain- 
able on  request.  Over  400  physical 
and  X-ray  examinations  of  stone 
workers  in  the  Barre  district  of  Ver- 
mont were  made  in  the  investigation 
covered  by  this  report.  It  is  said  that 
extensive  silicosis  may  exist  with  little 
or  no  impairment  of  health  and  that 
therefore  periodical  X-ray  examina- 
tions are  highly  desirable  to  detect  the 
first  stages  of  lung  damage. 

Oxy- Acetylene  Welding — A  sixteen 
page  pamphlet  on  oxy-acetylene  weld- 
ing has  been  issued  by  the  Directorate 
i  I;  arch  of  the  Air  Ministry.  It  is 
obtainable  for  lOd.  from  H.  M.  Station- 
ers Office,  Princes  St..  Westminster 
London,  s.  W.  l.  England.  This  book- 
let is  eminently  practical  and  will  be 
found    generally    useful. 

Aluminum  Market  —  In  The  Mining 
Journal  for  Oct.  28  (15  George  St., 
Mansion  House.  London,  E.  C.  4;  price 
8d.)  Cyril  Fox  begins  a  series  or  arti- 
"  Uiiminium:  The  World's 
Output  and  Producers."  The  first  in- 
stallment   (i|    pages)    sketches    briefly 

the     history     of    production    up    to     the 

and  discusses  the  organizations 

•  1   of   the    industry    in    Austria, 
Belgium,  and   Frame. 

Economic      Geology — The      November 

Economic  Geology  (Lancaster, 
Pa.;    price,    B6<    I    contains    articles   on 

the  "Origin  Of  Zinc  Ores  ot 
County,  \.  J."  (52  pages);  "The  Geo- 
logic and  Geographic  Occurrence  of 
Stones"  (27  pages) ;  and 
of  the  Bilbao,  Almeria,  and 
SantandeT  Iron  Ores"  (17  pages). 


December  9,  1922 


Engineering  and  Mining  Journal-Press 


1037 


Rand  Metallurgy — Present  practice 
in  the  metallurgy  of  the  gold  ores  of 
the  Rand  is  described  in  a  five-page 
article  in  the  Sept.  30  issue  of  the 
Journal  of  the  Society  of  Chemical 
Industry  (Central  House,  Finsbury 
Square,  London,  E.  C.  2;  price,  3s.  6d.). 
The  description  applies  chiefly  to  the 
New  Modderfontein  plant. 

Drill  Steel — In  the  Compressed  Air 
Magazine  for  November  (11  Broadway. 
New  York  City;  price,  35c.)  appears 
a  nine-page  article  with  many  excel- 
lent illustrations  on  "Drill  Steel — Its 
Forging  and  Heat  Treatment."  The 
best  steel  may  be  spoiled  by  ignorance 
or  lack  of  proper  care  in  the  black- 
smith ship,  and  the  information  given 
in  this  article  should  be  carefully  di- 
gested by  those  doing  and  having 
charge  of  such  work. 

Titanium — Reports  of  Investiga- 
tions, Serial  No.  2,406,  issued  by  the 
U.  S.  Bureau  of  Mines,  Washington, 
D.  C,  is  a  12-page  bulletin  on  titanium. 
The  subjects  covered  include:  physical 
and  chemical  properties,  uses,  prepara- 
tion of  the  pure  metal,  titanium  min- 
erals and  ores,  manufacture  of  alloys, 
production,  and  prices.  A  bibliography 
containing  33  references  is  appended. 
It  may  be  obtained  free  from  the 
Bureau. 

North  Carolina  Hematite — The  "Gen- 
eral Features  of  the  Brown  Hema- 
tite Ores  of  Western  North  Carolina" 
are  discussed  in  U.  S.  Geological  Sur- 
vey Bulletin  735-F,  52  pages,  obtainable 
on  request  from  the  Survey  at  Wash- 
ington, D.  C.  This  region  may  become 
an  important  producer  when  the  de- 
mand for  ore  of  this  kind  becomes  more 
pressing  than  it  is  at  present. 

Limestone  Quarrying  —  "Stripping 
Problems  in  Limestone  Quarries  of  the 
Shenandoah  Valley"  is  the  title  of 
U.  S.  Bureau  of  Mines  Reports  of  In- 
vestigations, Serial  No.  2,401,  6  pages, 
obtainable  on  request  to  the  Bureau  at 
Washington.  This  is  the  first  of  a 
series  of  papers  on  the  various  phases 
of  limestone  quarrying  for  lime  manu- 
facture, and  it  is  hoped  that  those  who 
are  interested  will  secure  copies  and 
offer  free  criticism. 

Queensland  Report — The  annual  re- 
port of  the  Under  Secretary  for  Mines 
of  Queensland,  for  1921,  141  pages, 
price  4s.  6d.,  is  now  obtainable  from 
the  Department  of  Mines,  Brisbane, 
Queensland,  Australia. 

Arizona  Guidebook  —  Water-Supply 
Paper  No.  490-D  is  the  fourth  of  series 
of  guidebooks  of  the  desert  regions  of 
Arizona,  which  have  recently  been  men- 
tioned in  these  columns.  The  present 
book  covers  the  Papago  country — the 
district  around  Ajo.  It  may  be  obtained 
free  on  application  to  the  U.  S.  Geo- 
logical Survey,  Washington,  D.  C. 

World's  Lead  Trade— The  November 
issue  of  Commerce  Monthly  (obtainable 
gratis  from  the  National  Bank  of  Com- 
merce, New  York  City)  contains  a 
seven-page  article  on  the  "Lead  Trade 
of  the  World." 


Recent  Patents 


Tin  Smelting^No.  1,426,341.  H.  H. 
Alexander,  Westfield,  N.  J.,  assignor  to 
American  Smelting  &  Refining  Co.,  New 
York.  Tin  concentrates  are  mixed  with 
carbonaceous  material,  the  mixture 
sintered  until  approximately  70  per 
cent  of  the  sulphur  originally  present 
in  the  mixture  has  been  removed,  and 
the  broken  sinter  mixed  with  carbo- 
naceous material  and  smelted  in  a  blast 
furnace. 

Ore  Reduction— No.  1,426,507  Richard 
Rodrian,  New  York,  assignor  to  Rod- 
rian  Electro-Metallurgical  Co.  Metal- 
containing  material  is  smelted  above  a 
body  of  suitable  molten  metal,  and  then 
an  electric  current  is  passed  through 
the  molten  charge,  the  molten  metal 
being  used  as  the  cathode. 

Electrolytic  Zinc  Process — No.  1,429,- 
330.  J.  T.  Ellsworth,  Park  City,  Utah. 
In  the  treatment  of  zinc  ore  with  a 
cyclic  solvent  solution,  the  solution  is 
concentrated     before     electrolysis     and 


soluble  salts  are  removed  therefrom  so 
that  the  concentration  of  these  salts 
will  at  no  time  become  so  great  as  to 
cause  their  precipitation  in  later  stages 
of  the  cycle. 

Metals  From  Silicates — No.  1,426,890. 
F.  M.  McClenahan,  Oakmont,  Pa. 
Metals  are  recovered  from  silicates 
containing  them  by  decomposing  the 
silicates  by  an  excess  of  ammonium- 
fluoride  solution.  Patent  No.  1,426,891 
covers  the  recovery  of  hydrated  alumina 
from  an  intimate  mixture  of  aluminum 
and  ammonium  fluorides  by  heating  in 
the  presence  of  water,  and  removing 
the  resulting  vapors. 

Hydrometallurgy  of  Zinc — No.  1,435,- 
699.  N.  C.  Christensen,  Salt  Lake  City. 
Zinc-sulphide  ores  and  concentrates  are 
mixed  with  hot  sulphuric  acid  in  suffi- 
cient quantity  and  concentration  to  de- 
compose the  zinc  sulphide,  form  zinc 
sulphate,  and  dissolve  the  zinc  sulphate. 
The  mixture  is  then  cooled  and  the  zinc 
sulphate  precipitated.  Patents  Nos. 
1,434,084  and  1,434,086,  to  the  same  ap- 
plicant, cover  similar  processes. 


Mixture  for  Zinc  Retorts — No.  1,424,- 
120.  W.  F.  Rossman,  St.  Louis,  as- 
signor to  American  Zinc,  Lead  &  Smelt- 
ing Co.,  St.  Louis.  A  refractory  mate- 
rial for  zinc  retorts,  composed  of  plastic 
clay,  finely  pulverized  silica,  and  ground 
grog  about  equal  in  amount  to  the  silica, 
all  mixed  together  in  a  plastic  state. 

Electrolytic  Process — Canadian  pat- 
ent No.  224,229.  Gustaf  Haglund, 
Christiania,  Norway.  An  electrolytic 
process,  designed  particularly  for  the 
treatment  of  copper  and  nickel  sul- 
phides. 

Oil-Shale  Treatment — Canadian  pat- 
ent No.  224,242.  J.  B.  Jenson,  Salt  Lake 
City.  An  eduction  furnace  for  oil  shale 
consisting  of  superimposed  units  dis- 
charging from  one  to  another  by  means 
of  screw  conveyors. 

Potash  From  Feldspar  —  Canadian 
patent  No.  224,329.  The  Potash  Ex- 
traction Corporation,  New  York  City, 
assignee  of  Walter  Glaeser,  Brooklyn. 
Feldspar  is  burned  at  a  low  red  heat, 
cooled  suddenly,  mixed  with  anhydrous 
calcium  chloride,  and  then  fused  at  a 
temperature  between  1,200  and  1,800 
deg.  C.  Patent  No.  224,330  covers  the 
same  process,  except  that  burnt  lime,  in 
amount  less  than  20  per  cent  of  the 
feldspar,  is  used  instead  of  the  calcium 
chloride.  The  ground  product  is  used 
for  agricultural  purposes  and  may  be 
treated  with  sulphuric  acid  to  form  pot- 
ash alum. 

Platinum  Recovery — No.  1,429,378. 
Russell  Thayer,  Philadelphia.  Platinum 
and  associated  metals  are  extracted 
from  ores  by  forcing  a  blast  of  super- 
heated steam  through  a  highly  heated 
body  of  finely  ground  ore.  The  plati- 
num metals  are  recovered  from  the  re- 
sultant fume. 

Ore  Classifier— No.  1,429,480.  Charles 
Allen,  El  Paso,  Tex.  A  method  of 
bypassing  the  upward-flowing  stream 
of  water  in  a  shaft  connected  with  a 
cone  classifier,  to  promote  the  proper 
settling  of  the  solid  material. 

Differential  Flotation — No.  1,429,544. 
Blarney  Stevens,  Triunfo,  Baja  Cali- 
fornia, Mexico.  To  a  flotation  pulp  is 
added  a  selective  reagent  which  is  a 
solvent  for  floatable  metals  in  the  ore 
being  treated,  and  which  is  saturated 
with  one  of  such  metals.  The  metal  of 
saturation  is  then  floated. 

Concentration  of  Carnotite  —  No 
1,429,550.  L.  F.  Vogt,  Washington,  Pa- 
assignor  to  Standard  Chemical  Co., 
Pittsburgh.  A  process  of  concentrating 
ore  of  the  carnotite  type,  consisting  in 
destroying  the  cementing  function  of 
the  mineral,  crumbling  the  ore,  and 
classifying  the  resultant  product  to  re- 
cover the  valuable  constituents. 

Concentrating  Riffles — No.  1,429,750. 
S.  J.  Marsh,  Quesnel,  B.  C.  The  patent 
covers  a  launder  having  relatively  deep 
blanket-covered  riffles  across  its  width, 
riffles  being  at  an  angle  of  at  least  20 
deg.  from  the  horizontal,  and  adapted 
to  recover  the  gold  and  other  precious 
metals  from  ores. 

Drill  Bit  —  No.  1,426,637.  A.  L. 
Hawkesworth,  Butte,  Mont.  A  new 
form  of  drill  bit. 
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Hydrometallurgy  of  Zinc  and  Lead — 
!  9.  \V.  G.  Waring,  Webb 
City,  Ho.,  assignor  of  one-half  to  Gor- 
don Battelle,  Columbus,  Ohio.  Zinc  is 
extracted  from  zinc-lead  compound* 
with  hot  ammonium  sulphate  s 
The  solution  is  subsequently  cooled,  with 
accompanying  deposition  of  zinc  com- 
pounds, which  latter  are  treated  with 
ammonium-carbonate  solution  to  con- 
vert them  into  zinc  carbonate  and  to 
form  ammonium  sulphate.  According 
to  patent  1,430.270,  the  lead  residues 
from  the  first  step  of  the  process  are 
treated  with  ammonium-carbonate  solu- 
tion containing  ammonia  equivalent  to 
the  sulphur  trioxide  present  in  the 
residues.  Lead  carbonates  are  thereby 
formed  and  also  an  ammonium-sulphate 
solution  containing  zinc  which  can  be 
reused  in  the  extraction  step. 

Zinc-Lead  Fume— No.  1,430,271.  W. 
G.  Waring,  Webb  City,  Mo.,  assignor 
of  one-half  to  Gordon  Battelle,  Colum- 
bus, Ohio.  Sulphur-carrying  zinc-lead 
fume  intended  for  pigments  is  roasted 
at  a  low  temperature  to  remove  volatile 
impurities  and  to  render  the  cadmium 
soluble  as  sulphate.  The  cadmium  is 
them  extracted  by  water  leaching. 

Retort  Furnace—  No.  1,430,445.  C.  C. 
Grimes,  Idria.  Calif.  A  furnace  for  re- 
torting ores  carrying  volatile  constit- 
uents (presumably  quicksilver  ores) 
and  means  for  collecting  the  fume. 

Concentrating  Table — No.  1,429,845. 
G.  T.  Cooley,  Joplin,  Mo.  A  double, 
riffled  concentrating  table  with  a  single 
head  motion. 

Gyratory  Crusher— No.  1,436,338.  C. 
I     Carman,   New    York,   assignor  to  J. 

E.  Kennedy,  New  York.  An  improve- 
ment in  the  design  of  gyratory 
crushers. 

Treating  Biotite  —  No.  1,430,085. 
James  Keeth.  Spokane,  Wash.  "Books" 
of  biotite  are  treated  at  a  temperature 
of  about  700  deg.  F.,  whereby  they  are 
dehydrated  and  "lofted."  The  product 
i<  then  ground. 

Amalgamator— NO.  1,430,091.  C.  C. 
McBride,  Banger,  Calif.  A  sluice  pro- 
vided with  an  amalgamating  compart- 
ment comprising  an  amalgamated  plate, 
liquid  mercury,  a  solution  of  -"ilium 
chloride,  and  electrical  connections. 

Predpltatini   <  upper    No.    1,430,140. 

F.  S.     Adams,     Anaconda,     Mont.       A 

;  of  precipitating  copper  by  re- 
peatedly passing  sulphur  dioxide 
through  hot  copper-containing  solu- 
tions. 

(  ..Unrig  Metallic  Copper— No.  1,428,- 
170.    Frederick  Ltdat,  Ernest  Klepetko, 
]■     K.   Prick,  and   L.  P.  Davidson,   Ana 
conda,    Mont.,    assignors    to    Anaconda 
Copper  Mining  Co..  Anaconda.     Copper 
i  bj  treatment  with  ■ 
rater  solution  of  i 
Btrater— No.    L,4»£92      W.   P, 
Ogden,  late  of  Denver,  Colo.,  by  Maude 
E.  Holmes,  Spokane.  Wash.,  assignor  to 
■I.   M.   Schnatterly,   Spokane,   Wash.     A 
enti  ating   th«'    preciout 
metals     in    black    sand,    eompi  I 

flume,  with  grizzlies,  baffles,  and  con- 
centrating  tal 


Electric  Furnace— No.   1.427.436.     W. 

E.  F.  Bradley,  Nyack,  N.  Y.  Method  of 
construction  of  an  electric  furnace  of 
the  tilting  type,  with  arrangements  for 
supplying  reducing  gas  to  a  carbon 
tuyere  independent  of  the  electrodes. 

Volatilization — No.  1,427,765.  H.  R. 
Layng,  late  of  San  Francisco,  by  Hattie 

F.  Layng.  Valuable  elements  in .  ar. 
ore  are  volatilized  by  heating  the  ore 
or  mixture  so  rapidly  that  harmful  re- 
actions are  prevented. 

Electrolytic  Treatment — No.  1,426,- 
703.  David  Avery,  Melbourne,  Victoria, 
and  R.  H.  Stevens  and  R.  T.  D. 
Williams,  Risdon,  Hobart,  Tasmania, 
assignors  to  Electrolytic  Zinc  Co.  of 
Australasia,  Proprietary,  Ltd.,  Mel- 
bourne, Victoria.  A  process  for  the 
treatment  of  blue  powder  precipitate 
obtained  in  the  purifying  of  zinc-bear- 
ing solutions  for  electrolysis,  compris- 
ing oxidizing  the  precipitate,  dissolving 


Societies,  Addresses 
and  Reports 


the  metal  oxides  in  dilute  sulphuric  acid 
sufficient  to  dissolve  a  maximum  amount 
of  zinc  and  cadmium,  separating  the 
cadmium-  and  zinc-hearing  solutions 
from  the  residue,  and  recovering  the 
cadmium  and  zinc  from  the  solution  so 
obtained. 

Flotation  Reagents  —  No.  1 
Alfred  Schwarz,  Joplin.  Mo.,  assignor 
to  Metals  Recovery  Co.,  New  York.  A 
method  of  producing  flotation  reagents 
by  extraction  first  with  an  aquaeous 
alkali,  then  with  an  acid. 

Pulverising  Mill— No.  1,427,284.  D. 
V.  Sherban,  Canton,  Ohio.  A  grinding 
listing  of  a  rotatable  drum  and 
grinding  balls,  and  a  BUCtioi 
axially  passing  through  the  drum  into 
which   the  ground   material   is   admitted. 

I  i„i  at  ion  —  No.  1,827,286.  Q.  E 
Sheridan  anil  George  G.  Griswold,  Jr. 
Butte,   Mont.      \n  ore  containing  iron 

and    other     metallic     sulphides     is     pre 

pared  for  flotation  by  being  first  treated 
with  a  cyanide  and  an  alkaline  salt,  by 
of  which  the  tlotation  of  the  iron 
i-    in    large   part    inhibited. 

Concentrating  Table  Head  Motion — 
No.  1,488,600.  Emil  Deiatar,  Port 
Wayne,     tnd  . 

Machine  Wayne.      A    head 

motion  for  a  concentrating  table, 


Harding  Comments  on  Report 
of  F.A.E.S. 

Says  Twelve-Hour  Day  Must  Give  Way 
to  Better  Form  of  Organization 

The  twelve-hour  day  and  the  type  of 
worker  it  produces  have  outlived  their 
usefulness  in  American  life,  President 
Harding  declares,  commenting  on  the 
report  of  the  Committee  on  Work- 
Periods  in  Continuous  Industry  of  the 
Federated  American  Engineering  So- 
cieties. This  committee,  after  two 
years  of  investigation  of  more  than 
forty  continuous  industries,  including 
steel  and  iron,  found  that  the  twelve- 
hour  day  was  not  an  economic  neces- 
sity. These  findings,  President  Hard- 
ing says,  represent  his  "social  view- 
points." 

The  President's  statement,  which  will 
be  embodied  in  the  report,  now  being 
compiled  by  the  F.A.E.S.,  was  given 
out  in  New  York  by  the  chairman  of 
the  committee,  Dr.  H.  E.  Howe,  of  the 
National  Research  Council,  Washing- 
ton.    It  follows: 

"It  is  a  matter  of  very  much  gratifi- 
cation to  me  that  the  Federated  Ameri- 
can Engineering  Societies,  our  fore- 
most organization  of  American  indus- 
trial skill,  should  have  given  two  years 
of  diligent  inquiry,  under  competent 
experts,  to  a  subject  which  is  of  very- 
deep  interest  to  me,  and  important  to 
the   country. 

"I  rejoice  to  note  the  conclusions  of 
this  great  body  of  experts  are  identi- 
cal with  those  which  I  have  reached 
from  a  purely  social  viewpoint.  It  has 
seemed  to  me  for  a  long  time  that  the 
twelve-hour  day  and  the  type  of  worker 
it  produces  have  outlived  their  useful- 
ness and  their  part  in  American  life 
in  the  interests  of  good  citizenship,  of 
good  business,  and  of  economic  stabil- 
ity. The  old  order  of  the  twelve-hour 
day  must  give  way  to  a  better  and 
wiser  form  of  organization  of  the  pro- 
ductive    forces    of    the    nation,    so    that 

Cropei    family  life  and  citizenship  may 
e     enjoyed     suitably    by     all     of    our 
people. 

clear  and  convincing  report  of 
the  engineers  must  prove  exceedingly 
helpful  in  showing  that  this  much  to  be 
result  can  be  achieved  without 
either  economic  or  financial  disturbance 
to  the  progress  of  American  industry." 
In  effect,  the  engineers  found  that 
the  tendency  throughout  the  world  was 
in  favor  of  the  eight-hour  day:  that  the 
longer  work  day  was  socially  unwise 
and  not  economically  necessary;  that 
more  leisure  for  the  nation's  workers 
diminish  their  spirit  of  service 
or  then  efficiency,  which  rather  it  tends 
to  promote;  that  the  weight  of  evidence 
in  industrial  plants  which  have  changed 
from  the  twelve-hour  shift  to  the  eight- 
hour  shift  is  in  favor  of  the  shorter 
work  day. 

"There  is  a  natural  divergence  of 
opinion  as  to  the  advantages  and  dis- 
advantages of  the  three-shift  opera- 
tion, but  the  weight  of  the  evidence  and 
the    most    positive    statements    are    in 
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favor  of  the  three-shift  operation," 
said  the  report.  "The  evidence  is  con- 
clusive that  the  extra  leisure  time  of 
the  men  under  the  shorter  working 
day  is  used  to  good  advantage." 

Members  of  the  Committee  on  Work- 
Periods,  in  addition  to  Chairman  Howe, 
were  J.  Parke  Channing,  L.  P.  Alford, 
Fred  J.  Miller,  and  Dwight  T.  Farnham, 
of  New  York;  Morris  L.  Cooke,  of 
Philadelphia,  and  L.  W.  Wallace,  of 
Washington.  The  field  work  was 
directed  by  Horace  B.  Drury,  of  Wash- 
ington, former  member  of  the  faculty 
of  Ohio  State  University,  and  Brad- 
ley Stoughton,  of  New  York,  chair- 
man of  the  Iron  and  Steel  Committee 
of  the  American  Institute  of  Mining 
and    Metallurgical    Engineers. 

President  Harding's  declaration  fol- 
lows that  of  John  D.  Rockefeller,  Jr., 
who  in  a  recent  statement  favored  th? 
eight-hour  day. 


Men  You  Should 
know  ABOUT 


Action  of  Mining  Congress 
Causes  Protest 

Minority   Members   Against   Control   of 
Central  Pacific  by  Southern  Pacific 

The  recent  action  of  the  Utah 
Chapter  of  the  American  Mining 
Congress  in  expressing  itself  as  being 
in  favor  of  the  retention  of  control  of 
the  Central  Pacific  R.R.  by  the  South- 
ern Pacific  is  being  protested  by  the 
minority  members,  who  disagree  and 
are  in  favor  of  Union  Pacific  control. 
Similar  action  in  favor  of  the  Southern 
Pacific  by  other  Utah  bodies  has  been 
reported  in  these  columns.  A  letter 
of  protest  has  been  sent  to  A.  G.  Mac- 
kenzie, secretary  of  the  Utah  Chapter, 
and  copies  of  the  statement  charging 
that  the  action  of  the  chapter  was  the 
result  of  a  prearranged  plan  of  those 
favorable  to  the  Southern  Pacific,  and 
not  indicative  of  full,  free  and  open  dis- 
cussion of  the  question,  are  being  sent 
to  the  Interstate  Commerce  Commis- 
sion, to  the  Utah  Public  Utilities  Com- 
mission, and  to  the  Governor  of  Utah. 
The  statement  is  signed  to  G.  W.  Lam- 
bourne,  president  of  the  Park  City 
Mining  &  Smelting  Co.,  and  by  J.  B. 
Whitehill,  ore-purchasing  agent  of  the 
International  Smelting  Co.  Mr.  White- 
hill  presided  at  the  meeting  of  protest. 
Among  other  things,  the  statement 
sets  forth  that  the  argument  of  no 
competition  (made  by  those  in  favor  of 
Southern  Pacific  control)  may  be  set 
aside  by  freight-rate  reductions  made 
by  the  Union  Pacific,  and  makes  refer- 
ence to  the  Supreme  Court  decision  of 
some  time  ago  in  the  matter. 


Prominent  Engineers  Lecturing 
at  Yale 

Lectures  by  prominent  engineers  are 
being  made  part  of  the  program  of 
development  of  the  engineering  courses 
in  the  Sheffield  Scientific  School  of  Yale 
University  along  broader  university 
cultural  lines.  These  lectures  will  deal 
with  the  engineering  profession  as  a 
whole — with  its  history,  opportunities 
and  obligations,  and  with  its  attitude 
toward  public  and  private  needs. 


Herbert  Hoover  is  at  Palo  Alto,  Calif. 

Charles  M.  Schwab  is  in  San  Fran- 
cisco. 

Oscar  H.  Hershey  has  l'etumed  to 
San  Francisco  from  Candelaria,  Mexico. 

R.  L.  Chase,  of  Denver,  has  left  for 
Sinaloa,  Mexico,  on  professional  work. 

W.  Lee  Heidenreich  has  gone  to  San- 
tiago, Cuba.  He  will  be  away  for  a 
month  or  six  weeks. 

W.  H.  Landers  is  making  an  inspec- 
tion of  barytes  and  feldspar  deposits 
in  the  Carolinas  and  Georgia. 

J.  G.  Hibbs,  of  Denver,  Colo.,  is  mak- 
ing a  survey  of  the  fluorspar  and  man- 
ganese resources  of  the  Southwest. 

Walter  Harvey  Weed,  of  New  York, 
mining  engineer  and  geologist,  is  at 
Wallace,  Idaho,  on  professional  busi- 
ness. 

Daniel  Harrington,  one  of  the  Bureau 
of  Mines'  supervising  mining  engineers, 
is  paying  a  visit  to  the  Washington 
office. 

James  P.  Porteus,  superintendent  of 
the  Bonney  Mining  Co.  at  Lordsburg, 
X.  M.,  is  in  San  Francisco  on  company 
business. 

J.  C.  Greenway,  president  of  the  Ajo 
Copper  Co.  and  general  manager  of  the 
Calumet  &  Arizona  Mining  Co.,  is  in 
Xew  York. 

W.  G.  Waring,  of  Webb  City,  Mo.,  re- 
cently examined  the  zinc  district  of 
Mohave  County,  Ariz.,  accompanied  by 
H.  B.  Kinnear,  of  Columbus,  Ohio. 

James  F.  McCarthy,  of  Wallace, 
Idaho,  general  manager  of  the  Hecla 
Mining  Co.,  attended  the  meeting  of  the 
directors  of  the  company  in  Milwaukee 
on  Nov.  25. 

William  J.  Bursaw,  vice-president  of 
the  Boston  Montana  Corporation,  was 
in  Toronto  recently  on  his  return  from 
an  inspection  of  the  company's  proper- 
ties at  Coolidge,  Mont: 

Norman  L.  Wimler,  who  has  been 
studying  placer  mining  methods  in 
Alaska  for  the  Bureau  of  Mines,  has 
returned  to  the  Berkeley  station,  where 
he  will  work  this  winter. 

C.  B.  Marshall  has  been  appointed  in- 
structor in  mining  and  metallurgy  at 
the  L'niversity  of  Idaho,  at  Moscow. 
Mr.  Marshall  is  a  graduate  of  the 
Michigan  School  of  Mines. 

Henry  L.  Smyth,  of  Cambridge, 
Mass.,  president  of  the  Keweenaw  Asso- 
ciation, inspected  the  company's  Goge- 
bic Range  properties  last  week,  accom- 
panied by  Dudley  S.  Dean,  of  Cohasset, 
Mass. 

It  has  been  announced  by  the  Phelps 
Dodge  Corporation  that  John  H.  Davis, 
superintendent  of  the  Bunker  Hill  mines 
at  Tombstone,  Ariz.,  is  ti'ansferred  to 
the    office    of    general    manager    P.    G. 


Beckett,  at  Bisbee.  A.  M.  Morris  suc- 
ceeds Mr.  Davis.  Mr.  Morris  has  been 
with  the  corporation  since  1913,  when 
he  came  to  the  Douglas  smelter  from 
Amherst  College.  Later  he  was  secre- 
tary to  S.  W.  French,  general  manager, 
and  then  to  Walter  Douglas,  president. 

Fred  E.  Wright,  of  the  Carnegie  geo- 
physical laboratory,  who  recently  re- 
turned from  a  several  months'  visit  on 
the  Rand,  discussed  his  observations  at 
a  recent  meeting  of  the  Pick  and  Ham- 
mer Club  of  the  U.  S.  Geological  Sur- 
vey. 

M.  Van  Sicklen,  the  assistant  chief 
mining  engineer  of  the  U.  S.  Bureau  of 
Mines,  is  in  the  ti-i-state  zinc  district 
advising  the  Indian  office  with  regard 
to  leases  there.  E.  H.  Denny  will  serve 
as  assistant  chief  mining  engineer  dur- 
ing Mr.  Van  Sicklen's  absence. 

H.  H.  Colley,  who  has  been  superin- 
tendent of  the  reduction  works  of  the 
Old  Dominion  Co.  during  the  last  six 
years,  will  leave  the  services  of  the 
company  the  first  of  the  year.  He  will 
be  succeeded  by  D.  L.  Forrester,  who  is 
the  present  mill  superintendent. 

George  W.  Heintz,  for  a  number  of 
years  vice-president  and  general  man- 
ager of  the  United  States  Smelting, 
Refining  &  Mining  Co.'s  metal  opera- 
tions in  Utah,  Colorado,  Nevada, 
Arizona,  and  California,  with  head- 
quarters at  Salt  Lake  City,  and  for  the 
last  three  years  vice-president  in 
charge  of  western  operations  of  the 
same  company,  in  Boston,  has  resigned, 
effective  Jan.  1.  Simultaneously  Mr. 
Heintz  relinquishes  the  executive  office 
cf  the  Sunnyside  Mining  &  Milling  Co., 
the  Bullion  Beck  Mining  Co.,  the 
Niagara  Mining  Co.  and  the  United 
States  Stores  Co.,  all  of  which  are  sub- 
sidiary or  affiliated  companies  of  the 
United  States  Smelting,  Refining  & 
Mining  Co.  After  a  short  vacation,  Mr. 
Heintz  will  engage  in  consulting  work 
in  Boston. 

Mining  and  metallurgical  engineers 
visiting  New  York  City  last  week  in- 
cluded: S.  M.  Greenidge,  of  Washing- 
ton, D.  G;  Henry  B.  Smith,  of  Meriden, 
Conn.;  R.  H.  Catlett,  of  Hagerstown, 
Md.;  K.  H.  Donaldson,  of  Cleveland; 
O.  B.  Smart,  of  Tampico,  Mexico;  and 
E.  H.  Dickenson,  of  Philadelphia,  Pa. 


Obituary 


William  H.  Brophy,  of  Bisbee  and 
Los  Angeles,  who  was  formerly  general 
manager  of  the  Phelps  Dodge  Mer- 
cantile Co.,  was  drowned  on  Nov.  13 
when  he  was  swept  from  a  small  boat 
during  a  heavy  storm  on  the  Gulf  of 
California.  Mr.  Brophy  was  president 
of  the  Bank  of  Bisbee  and  was  largely 
interested  in  many  copper  mines  in  the 
Southwest,  having  been  one  of  the 
original  promoters  of  the  Morenci 
mines  before  the  acquisition  of  that 
property  by  the  Phelps  Dodge  interests. 
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The  Mining  News 


The  Mining  News  of  ENGINEERING  AND  MINING  JOURNAL-PRESS  is 
obtained  exclusively  from  its  own  staff  and  correspondents,  both  in  the  United 
States  and  in  foreign  fields.  If,  under  exceptional  conditions,  material  emanating 
from  other  sources  is  published,  due  acknowledgment  and  credit  will  be  accorded. 


Leading  Events 


ACQUISITION  of  Chile  Copper  control  by  the  Ana- 
l  conda  company  appears  to  be  an  accomplished  fact. 
American  Brass,  the  largest  consumer  of  copper  and 
zinc ;  Chile  Copper,  owner  of  the  largest  developed 
deposit  of  copper  ore ;  and  Anaconda,  the  largest  domes- 
tic producer  of  copper,  are  now  under  one  control. 
Rockefeller  interests  are  said  to  underwrite  the  neces- 
sary bond  issue. 

Centralization  of  statistical  work  at  Washington 
would  destroy  value  of  mine  production  data,  say  west- 
ern Congressmen. 

Mining  in  eastern  Washington  thrives;  lead-silver 
ore  goes  to  Bunker  Hill  smelter. 


Flotation  and  cyanide  plants  begin  operation  in 
northern  Sonora,  Mexico. 

Reports  say  that  a  contract  has  been  let  for  construct- 
ing a  13-mile  railroad  northward  from  Hyder,  Alaska. 

The  Copper  Queen  smelter  at  Douglas,  Ariz.,  is  to  be 
improved  and  re-equipped. 

The  Phelps  Dodge  company  needs  150  miners  at 
Morenci,  Ariz. 

Several  new  concentrators  have  been  started  in  the 
Joplin-Miami  zinc-lead  district. 

The  Simon  Silver-Lead  Co.  at  Mina,  Nev.,  is  making 
rapid  progress  with  its  new  shaft.  Mill  capacity  is 
increased. 


Anaconda  Copper  Buys  Chile  Copper 

Largest  Producer  Acquires  Control  of  World's  Biggest  Deposit  of 

Copper  Ore — Guggenheims  Are  Vendors — May  Be  Nucleus 

of  Super-Merger  Like  U.  S.  Steel — Rockefeller 

Interests  Underwrite  Deal 


ALTHOUGH  at  the  time  of  writing 
.  no  official  announcement  has  been 
made,  the  purchase  by  the  Anaconda 
Copper  Mining  Co.  of  2,200,000  shares 
of  Chile  Copper  Co.  stock,  owned  by  the 
Guggenheims,  is  virtually  consummated. 
The  price  mentioned  is  $35  per  share. 
The  Rockefeller  interests  are  said  to 
have  agreed  to  underwrite  the  bonds 
necessary  to  complete  the  transaction, 
and  nothing  remains  to  be  done  but  to 
arrange  the  formalities. 

Many  profess  to  see  the  nucleus  of 
a  huge  corporation  like  United  States 
Steel  or  Standard  Oil,  color  to  this 
idea  being  added  by  the  absorption  last 
spring  of  the  American  Brass  Co.  by 
Anaconda.  The  American  Brass  Co.  is 
the  largest  fabricator  of  brass  (making 
about  500,000,000  lb.  of  finished  mate- 
rial annually)  in  the  world  and  as 
such  is  one  of  the  lai 
copper  and  zinc.  When  the  Chile  deal 
has  become  a  matter  of  history  it  will 
not  be  surprising  to  find  Anaconda 
looking  around  for  a  few  zinc  mi 
it  cannot  produce  nearly  enough  zinc 
from  its  mines  at  Butte  to  supply  its 
own  needs. 

Aside  from  owning  the  largeal  known 
deposit  of  copper  ore  in  the  world,  the 

■  •  ',,.  is  the  low- 

during  company.    The  deposit  contains 

700,000,ono    •  .1    ,,rol.. 

nblr  ore  that   will  average  above  2  per 

Mininir    thl 


simple.     All  work  is  done  in   open-cut 
levels  by  electric  shovels. 

Operating  at  capacity,  or,  say,  225,- 
000,000  lb.  of  copper  a  year,  the  com- 
pany, on  present  known  reserves,  has  a 
life  of  over  125  years — and  there  are 
alleged  to  be  millions  of  tons  of  ore  in 
its  property  not  yet  developed.  It  is  this 
cheap  copper  that  is  today  making  the 
14c.  copper  market.  It  is  the  balance  of 
power  in  the  metal  market. 

Although  Chile  Copper  is  producing 
at  the  rate  of  only  156,000,000  lb.  per 
year,  by  next  spring  its  productive 
capacity  should  be  between  l"20,000,000 
and  230,000,000  lb.  annually— an  op 
erating  objective  to  be  attained  by  the 
expenditure  of  less  than  $1,000,000. 

The  fact  is  pointed  out  that,  the 
property  being  in  Chile,  its  acquisition 
would  not  conflict  with  the  Sherman 
i  t  law  no  matter  how  high  an 
OUtpul  might  be  attained  ultimately. 
In  addition,  Anaconda  owns,  a  few 
hundred  miles  away  from  Chile,  the 
Andes  property,  another  immense  dis- 
seminated copper  deposit,  not  yet  in 
the  producing  stage.  This  makes  po- 
Bible,  later  on,  the  putting  of  these  two 
into  one  Chilean  subsidiary. 

\  iO  per  cent  i  pension  in  American 
Brass  business  since  Anaconda  acquired 
it  the  first  of  the  year  has  hastened 
to  acquire  additional  cheap 
future  sources  of  copper.  Another  im 
portanl  bility    of 


joining  to  Anaconda's  old  properties  a 
young  low-cost  current  producer,  so  that 
by  proportioning  the  amount  of  cop- 
per drawn  from  each  property  accord- 
ing to  price  ruling  in  the  market,  earn- 
ings can  be  kept  fairly  constant,  and 
at  the  same  time  Anaconda's  Butte  de- 
posits can  be  mined  in  such  way  as  to 
give  the  greatest  ultimate  reralization. 
Butte  copper  has  a  geographical  advan- 
tage for  supplying  Western  markets, 
whereas  copper  from  Chile  can  be  de- 
livered at  cheaper  freight  cost  to  all 
American  Brass  plants  except  Kenosha. 
Anaconda  will  take  control  of  a  com- 
pany that  today  has  3,800,000  shares 
of  stock  outstanding,  $35,000,000  6  per 
cent  bonds  maturing  in  ten  years  and 
$15,000,000  7  per  cent  bonds  coming  due 
next  .May.  By  that  time  the  company 
expects  to  have  in  cash  and  securities 
n  $22,000,000  and  $23,000,000 
with    which    to    meet     its    $15,000,000 

bonds.  If  these  bonds  are  converted 
there  will  then  be  4.400,000  shares  of 
Chile  outstanding. 


New  Mill  in  Oklahoma  Costs 
Half  of  War  Price 

The  White  Mining  Co.,  of  Miami, 
Okla.,  Otis  White,  manager,  has  pur- 
i  lie  mill  frame  of  the  Skelton 
No.  6  plant  ami  is  moving  it  to  the  site 
of  the  White  mill,  which  was  destroyed 
by  lire  on  Nov.  7.  The  contract  for 
the  new  mill  is  $61,080,  which  is  about 
50  pel  cent  of  the  cost  of  similar  plants 
during  the  war.  The  framework  will 
red  by  corrugated  zinc  sheeting. 
The  sludge  plant  will  include  ten  tables 
and  three  jigs,  larger  than  those  at 
the  plant  burned.  The  capacity  will 
be  about  S60  tons  pet  shift 
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Two  Sources  of  Relief  for  Colo- 
rado Zinc  Mine  Operators 

Completion  of  Coolbaugh  Plant  and 

Discovery  of  Natural  Gas  May 

Prove  Helpful 

The  discovery  of  gas  in  large  quan- 
tities in  the  lower  San  Juan  basin  of 
Colorado  is  creating  wide  interest  in 
connection  with  smelting  operations  at 
Durango.  It  is  leading  to  much  specu- 
lation as  to  whether  the  use  of  gas  may 
not  become  a  factor  of  bringing  about, 
in  the  near  future,  substantial  relief 
from  high  freight  and  handling  charges 
now  necessary  in  getting  zinc-bearing 
ores  to  Oklahoma  and  Kansas  smelters 
for  treatment.  Fuel  is  the  principle 
element  of  cost  in  retort  smelting  of 
zinc  ores,  and  cheap  fuel  is  the  big  ad- 
vantage of  the  middle  states  plants. 

The  approaching  completion  at  the 
first  unit  of  the  plant  using  the  Cool- 
baugh process  for  the  simplification  of 
the  zinc-smelting  problem  in  connection 
with  San  Juan  ores,  at  the  Durango 
plant  of  the  American  Smelting  &  Re- 
fining Co.,  has  stimulated  activity 
throughout  the  tributary  territory. 
The  addition  of  several  heavy  producers 
in  San  Juan  County  as  soon  as  the  new 
plant  is  in  operation  is  forecast. 


Flotation  and  Cyanide  Plants 

Start  in  Northern  Sonora 

Successful    Concentration    Encourages 

Work  in  Gold-Silver  Districts 

of  Old  Mexico 

By  R.  S.  Clinch 


Picher  Company  Will  Use  Belt 

Conveyor  for  Tailing  Disposal 

Time-honored  Joplin  System  of  Flumes 

and    Elevators    Will    Be    Displaced 

by  Efficient  Equipment 
Disposal  of  tailings  by  means  of  con- 
M.  B.  Parker  has  completed  the  „ey,or  bel*s  is  being  tried  h*  the  Golden 
remodeling  of  the  San  Jose  mill,  near  **od  M-  &  S-  Co-  for  tne  first  time  in 
Nacozari,  State  of  Sonora,  Mexico,  and  H"5  .  J°Plm-Miami  zinc-lead  district, 
is  now  treating  about  fifteen  tons  of  EclUIPment  is  being  installed  at  the 
ore  daily.  The  method  of  treatment  is  by  comPar>y's  No.  7  mine,  and  H.  H.  Wal- 
flotation;  promising  results  have  been  lower'.  superintendent,  estimates  for  it 
obtained.  An  extraction  of  85  per  cent  a  sav,nf  of  at  least  $8'000  in  two  and 
of  the  silver  and  90  per  cent  of  the  °ne"nalf  years-  compared  with  the 
gold  is  reported.  The  tailings  will  be  .j"6  syst'm  of  t*11'1^  discharge  here- 
tofore used  exclusively  in  this  field.  A 
20-in.,  4-ply  cup  conveyor  belt  is  to  be 
used,  and  at  the  start  the  belt  will  be 
200  ft.  long  and  will  rise  at  an  angle 
of  18  deg.  With  a  15-hp.  gas  engine  it 
is  expected  the  conveyor  helt  will 
handle  sixty  tons  of  damp  tailing  per 
hour.  The  cost  will  be  around  $1,500, 
whereas  a  70-ft.  mill  elevator  and  a 
60-ft.  dummy  elevator  costs  about 
$3,000,  and  60  hp.  is  needed  for  its 
operation. 

Visit  of  Well-Known  Engineers 
Puzzles  Lake  Copper  People 

J.  R.  Finlay  and  Pope  Yeatman,  con- 
sulting  engineers,   of    New   York,   and 


stored  for  cyanide  treatment  later. 
This  enterprise  has  been  in  the  nature 
of  an  experiment  and  its  success  will 
mean  a  great  deal  to  the  San  Jose  and 
Churunababi  districts;  it  will  demon- 
strate that  the  ores  from  this  famous 
gold-silver  belt  can  be  economically 
treated  by  flotation.  Mr.  Parker  will 
accept  custom  ores  in  lots  of  fifty  tons 
or  more. 

Lugo  and  Quiroga,  of  Nacozari, 
recently  denounced  the  Campo  Colorado 
mine,  about  17  miles  northwest  of 
Nacozari,  in  the  Arispe  district.  They 
plan  to  put  in  a  10-ton  flotation  mill 
and  sink  in  the  old  shaft  to  develop 
the 


_  ore  on  depth.  This  mine  was  T 
Western  Union,  in  Coeur  d  Alene,  opened  up  by  Jim  Kirk  in  the  70's,  and  James  F-  Kemp,  professor  of  geology- 
Opens  Rich  New  Oreshoot  some  high-grade  ore  was  shipped  from  ln  Columbia  University,  are  engaged 
What  appears  to  be  a  narallel  ore  svri^e.  A  later  company  did  rather  on  a  "mysterious"  mission  at  the  Calu- 
shoot  was "r^nly  discovered  bvro-"  extensive  development  on  the  vein  near  -g*  Hecla  mines,  in  Michigan.  The 
cutting  10  or  12  ft  from  the  drift  alone  SU1'faCe'  but  found  no  way  of  treating  Vlslt  has  aroused  mu*h  speculation.  The 
the  hanging  wall  north  towar  h (foot  the  0re  economically  at  that  time.  runlor  ls  Persistent  that  a  consolidation 
T^^^V^^It^i'S:         McKenney  and    Marshall   are  busily  "ST*?™  »*  jf  contemplated, 

engaged    in    the    construction    of    their 


lace,  Idaho.  There  is  a  showing  of  4  ft 
<>f  excellent  lead-silver  ore,  2  ft.  of 
which  is  practically  clean  "steel"  galena 
that  carries  about  60  per  cent  lead  and 
50  oz.  of  silver.  A  shoot  of  the  same 
class  of  ore,  though  not  so  large,  along 
the  hanging  wall  has  been  stoped  to  a 
height  of  about  100  ft.  This,  until  the 
recent  strike  on  the  foot-wall  side,  was 
supposed  to  have  been  the  main  and 
only  Western  Union  oreshoot.  The 
company  is  shipping  a  product  made 
by  sorting  and  hand  jigging. 


cyanide  mill  at  the  fork  of  Cebolla  and 
Tarasca  canyons,  just  south  of  the 
El  Globo  camp.  An  option  has  been 
obtained  on  the  adjoining  Guadalupe 
del  Oro  mine,  and  a  blanket  denounce- 
ment, San  Salvador,  has  been  made  on 
the  south  and  west  continuations,  cov- 
ering the  present  mill  site.  The  old 
Pittsburg  ground  was  recently  taken 
up  by  McKenney  and  Marshall,  who 
expect  to  make  it  a  producer. 

Clinch  y  Antunez,  who  took  up  the 
old  La  Concha  mine,  in  the  Gueriguito 
district,  some  time  ago,  have  been  doing- 
some  development  work  in  a  new  shaft, 
and  at  the  60-ft.  level  have  10  ft.  of 
good  milling  ore  carrying  gold,  silver, 
md  copper.     In  sinking  the  shaft  sev- 


and  that  these  specialists  are  here  for 
the  purpose  of  making  an  intimate 
valuation  of  Calumet  &  Hecla  and  its 
group  of  subsidiaries.  Mr.  Finlay 
appraised  the  copper  and  iron  mines  for 
the  State  of  Michigan  in  1911.  Mr. 
Yeatman  formerly  was  identified  with 
the  Guggenheim  interests.  Professor 
Kemp  appraised  the  Anaconda  mines 
at  the  time  of  the  absorption  of  the 
American  Brass  Co. 


Contract  Let  for  13-Mile  Railroad 
From  Hyder,  Alaska 

Charles  F.  Caldwell  has  let  a  contract 
to  Seims  &  Carlson,  railway  contrac- 
tors of  Spokane,  for  a  railway  from 
Hyder  up  the  Salmon  River  valley,  in 
Alaska,  to  the  international  boundary,  a 
serve 


were  encountered.  The  shaft  is  now  the  American  Minj  &  Milling  Co 's 
in  the  primary  sulphide  zone,  having  Viah  rv»«,v  „,■„„  ?•  7  t  .  "B  ," 
*    n„nvt,    «,=  „„,,„   JU    fi„„i,   'j,-„„„„r     *lsn    Creek    nlme>   whlch   rs   in   an   ad- 


Blaylock  Protests  Against  Anti- 
Fume  Legislation  in  British 
Columbia 

S.  G.  Blaylock,  managing  director  of 
the  Consolidated  Mining  &  Smelting  fcral  bunches  °f  high-grade  chloride  ore  distance  0f  13  miles.  The  line 
Co.,  at  Victoria,  B.  C,  appeared  recently 
before  the  Agricultural  Committee  of 
the  Provincial  Legislature,  now  in  ses- 
sion, to  protest  against  the  passing  of 
contemplated  legislation,  restricting  the 
pollution  of  the  atmosphere  by  smelter 
fume.  He  stated  that  it  was  com- 
mercially impossible  to  prevent  the 
escape  of  fume  from  the  roaster  into 
the  atmosphere,  and  that  to  raise  the 
stack,   as    had    been    suggested,    meant 


quartz  gangue  with  finely  dissemi 
nated  chalcopyrite.  It  is  an  ideal  ore 
lor  flotation.  Recently  the  continua- 
tions were  denounced  by  the  same 
operators. 


Little  Mattie  Mill  Nears  Comple- 
tion at  Georgetown,  Colo. 

The  150-ton  mill  under  construction 
only  spreading  the  fume  over  a  larger  at  the  Little  Mattie  mine  near  George- 
area.  If  the  contemplated  legislation  town,  Colo.,  will  probably  be  ready  for 
were  passed,  he  said,  it  would  curtail     operation  by  the  first  of  January,  when, 


vanced  state  of  development  and  near- 
ing  the  producing  stage,  and  the  Daly- 
Alaska,  Alaska  -  Premier,  Riverside, 
Titan,  and  Virginia  groups,  all  of  which 
are  on  the  Alaskan  side  of  the  boundary 
and  all  of  which  show  promise  of  being 
developed  into  shipping  mines.  Later 
it  is  proposed  tc  continue  the  line  to  the 
head  of  Salmon  River  valley. 


the  production  of  the  smelter  to  25  per 
cent  of  its  present  output,  and  would 
make  it  impossible  for  the  company  to 
treat  custom  ore. 


it  is  reported,  a  large  force  of  miners 

will  be   employed.     The  unwatering  of 

the  mine,  which  has  been  under  way  for    in   Rhodesia   in   October   totaled   54^670 

some  time,  is  completed  to  the  9th  level,    fine  ounces. 


Rhodesian  Gold  Production 

By  '  able  from  Reuters  to 
"Engineering  and  Mining  Journal-Press" 

London,   Dec.   2 — The  output  of 
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Mining  in  Eastern  Washington 

I-  Gradually  Improving 

Bunker  Hill  Smelter  at  Bradley,  Idaho, 

Gets   Nearlj    2,000  Tons  per  .Month 

from  Lead-Silver  Producers 

Mining  in  eastern  Washington  has 
been  stimulated  by  the  increase  in  the 
price  of  lead.  About  2,000  tons  of  ore 
per  month  is  being  shipped  to  the 
Bunker  Hill  smelter  at  Bradley,  Idaho. 
Among  the  producers  are  the  Electric 
Point,  near  Northport,  which  recently 
started  shipments  and  is  sending  50 
tons  per  month.  The  Gladstone  mine  is 
producing  at  the  rate  of  100  tons  per 
month,  with  new  ore  reserves  being  de- 
veloped which  may  materially  increase 
production  in  the  near  future.  The 
Lead  Trust  mine  is  averaging  a  car 
per  month,  or  approximately  50  tons. 
All  the  ores  from  these  properties  are 
shipped  crude  and  average  about  65  per 
cent  lead  and  2  oz.  silver.  The  Wash- 
ington Black  Rock  Mining  Co.,  6  miles 
east  of  Northport,  a  new  producer 
which  has  maintained  production  from 
the  grass  roots,  is  shipping  on  an  aver- 
age of  350  tons  of  high-grade  zinc  and 
lead  ores  per  month.  The  zinc  aver- 
ages 40  per  cent  and  the  lead  ore  70  per 
cent,  with  small  amounts  of  silver. 

At  Colville,  the  Dominion  Silver  Lead 
company,  an  intermittent  shipper,  aver- 
ages about  20  tons  of  ore  per  month, 
which  will  be  increased  soon.  Ship- 
ments of  high-grade  ore  average  880  oz. 
silver,  $3.60  gold,  19  per  cent  lead,  and 
24  per  cent  zinc.  The  low-grade  ore 
carries  180  oz.  silver,  $1.50  gold,  7  per 
cent  lead,  and  14  per  cent  zinc.  At 
Springdale,  the  Santa  Rita  Mining  Co., 
operating  the  old  Cleveland  mine,  is 
steadily  producing  100  tons  of  lead-sil- 
ver concentrates  monthly.     The  average 

Of  the  concenti.it' 
lead  and  42  oz.  silver. 

Near  the  Santa  Rita,  Snyder  and  Van 
Horn  are  shipping  :i0  tons  of  high-grade 
silver  ore  per  month  from  the  Queen 
mine. 

The  gold  mines  of  the  Republic  dis- 
trict maintain  intermittent  production, 
depending  upon  the  smelters  to  absorb 
the    highly    Blliceou  reduction 

has   been   fairly   regular  of    late.     The 
Surpri  pped  300 

Quilp   about 
i  be   Knob  Hill  recent);  re- 
sumed production  at  approximately  h>ii 

per  month.    The  Lai  t  i  i 
just  I  d   will  immedi- 

qi  t ion   .-it    i he   rate  "f 
to  four  can   weekly.     I 

mines  ntioned  range  in  value 

from  $12  to  $20  per  ton. 


Copper  Queen  Smelter  Will 

Be  Remodeled 

Plant   at    Douglas,   the   Largest   in 

Arizona,   Needs  Modernizing 

Work  is  about  to  be  started  on  the 
remodeling  of  parts  of  the  Copper 
Queen  smelter  at  Douglas,  Ariz.  Im- 
provements are  planned,  it  is  reported, 
that  will  reduce  materially  the  cost  of 
operation. 

The  present  system  of  bedding  pits  in 
which  the  ore  is  mixed  with  steam 
shovels  and  thereafter  lifted  into  the 
cars  that  take  the  mixture  to  the 
smelter  feed  floor  is  to  be  abandoned. 
Instead,  the  ores  and  flux  are  to  be 
mixed  by  belt  conveyors,  probably  at 
the  mines,  with  gravity  taking  the  place 
of  the  shovels. 


Developments  in  Nigerian 

Tin  Fields 

fll/  CablK  from  flrultri  to 

.      .  ,  .■     ■- 

I  .melon.    Dec    2—  The   Tin    I- 

Northern  Nigeria,  Ltd.   (Londc 

templates  further  development 

in  Northern  Nigeria,  ■ 

i  tic 

sisting    of    gravel    pump  .    oil 

nitoi    .      piping,     and 
sundry  other  equipment. 


The  Copper  Queen  smelter,  the  larg- 
est in  Arizona,  was  built  twenty  years 
ago  and,  though  partly  reconstructed 
from  time  to  time,  it  is  not  entirely 
modern.  It  handles  not  only  ores  from 
the  Copper  Queen  group  at  Bisbee,  but 
also  concentrates  from  the  company's 
Clifton  branch  and  from  the  company's 
new  Moctezuma  mill  at  Nacozari,  as 
well  as  custom  ores  from  the  Tomb- 
stone, Courtland,  and  Patagonia. 

There  may  be  need  for  more  rever- 
beratory  furnace  capacity  as  soon  as 
the  new  Copper  Queen  4,000-ton  mill  is 
in  operation  at  Don  Luis,  near  Bisbee. 
It  is  understood  also  that  a  lead-silver 
furnace  is  to  be  included  in  the  new- 
plant,  for  there  are  large  offerings  of 
silver  ore  from  Patagonia  and  Tomb- 
stone. 


News  from  Washington 

By  PAUL  WOOTON 
Special  Correspondent 


Vigorous  Opposition  Expressed  to  Centralization 
of  Government  Statistical  Work 

Western  Congressmen  See  Serious  Detriment  to  Mining  Industry 
in  "Mass"  Production  of  Statistics 


REVIVAL  of  reports  that  action 
toward  reorganization  of  adminis- 
trative departments  of  the  Federal 
Government  will  be  sought  before  the 
present  Congress  expires  in  March  has 
brought  opposition  to  some  of  the  sug- 
l'i  sted  changes  bristling  to  the  front. 
Among  the  suggestions  certain  to  meet 
opposition  is  the  centralization  of  all 
statistical  work  of  the  government  in 
a  single  bureau. 

Members  of  Congress  from  mining 
are  among  those  who  view  this 
proposal  with  disfavor,  fearing  that  the 
valuable  work  that  has  been  dene  in 
compiling  and  interpreting  statistics  on 
mining  operations  and  mineral  resources 
might,  by  centraliza  tne  mere 

compilation  ai  highly  impor- 

tant character  of  interpretation.  This 
group  is  not  alone  in  opposition  to  con- 
solidation of  the  government's  statis- 
t  leal  work. 

It    may  be  that  the   proposal   will  be 

I  h!  I'm  ward  in  such  lighl  thai  it  would 

from    the    opposition    in 

iffli  ienl    num  are   lis  adop- 

i  en  by  Congress.  The  plan  in  detail 
has  not  been  made  public  in  official 
form.      The   opposition    has    received    its 

lai  gelj    from    new  paper 

Metallic    doubt 
thai   any   action   whatever  will  be  taken 

on  a  reorganization  plan  during  the 
life  of  the  pre  enl  Congress,  yet  the 
effort   would  net   be  surprising  in  view 

tnd     the     known 

of   tie-    Administration   to   elim 
niate  obvious  duplication   of  effort    in 

-oiiie  of  the  administrative  depart- 
ments, 

\ -  the  situation 
opinion  among  Congrei   men   from  min- 
ing districts  appeal     to  be  'ii.it   there 


is  no  duplication  of  major  statistical 
work  relating  to  minerals  and  that 
there  should  be  no  change  in  practice 
at  this  time.  This  work  is  now  handled 
by  the  Geological  Survey.  If  a  Depart- 
ment of  Mines  were  to  be  created,  as 
has  been  suggested,  the  Survey  would 
be  transferred  to  it  and  the  work  would 
proceed   without  interruption. 

The  contention  of  those  opposed  to 
the  suggested  centralization  of  statis- 
tical work  is  that  at  present  the  figures 
of    mining   and    mineral    resouri  • 

I  with  interpretations  which 
enable  the  industry  to  grasp  their  sig- 
nificance  and  to  guide  its  development 
and   future  activities. 

iretation     of     the     data,     it     is 
pointed  out,  requires  a  critical  eo-ordi- 
r  the  qualities  of  an  economic 
combining  those  of  geologist, 
engineer,  and   political  economist.     The 
fear   is   expressed   that   this   production 
of  various  statistics  through  a  central- 
mighl    lead  to  the  elimina- 
tion of  one  of  these  elements  which  up 
to  the  present   have  proved  valuable   in 
aiding  the  mining  industry  to  direct   its 

ies  intelligently. 


Will  Survey  Potash  Resources 

With   the  purpose  of  keeping  all  of 
its    potash    research    co-ordinate,    the 

Bureau  of  Mines  has  assigned  1'r. 
Andrew  Stewart,  of  it^  staff,  to  the 
work  of  making  a  survey  of  tin  | 
condil  ens  of  the  eighty-eight  potash 
outstanding,  Dr.  Stewart  has 
lldying  potash  production  in  this 
country  and  its  possibilities.  It  is  be- 
lieved thai  present  investigation  will  be 
aided    bj     hi      temporary    assignment    to 

the  leasing  work. 


December  9,  1922 
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Geological  Survey  and  Bureau  of  Mines 
Get  $3,358,790  as  1923  Budget 

Increased  Appropriations  as  Compared  with  1922 — More  Money  for 
Mine  Accident  Investigation — Lease  Supervision  Expands 


THE  Director  of  the  Budget  has 
approved  proposed  expenditures  of 
$3,358,790  to  be  used  during  the  next 
fiscal  year  by  the  U.  S.  Geological  Sur- 
vey and  the  Bureau  of  Mines.  The 
greater  part  of  that  sum  will  be  ex- 
pended on  work  of  direct  concern  to  the 
mining  industry.  The  budget  carries 
$1,576,090  for  the  Geological  Survey 
and  $1,782,700  for  the  Bureau  of  Mines. 
In  each  case  this  represents  an  increase 
over  the  amounts  appropriated  for  the 
current  fiscal  year.  The  principal  items 
proposed  for  the  Geological  Survey  are 
as  follows: 

For  the  preparation  of  reports  on  the 
mineral  resources  of  the  United  States, 
8124,250;  for  geologic  surveys,  $351,900, 
an  increase  of  $51,900;  for  the  clerical 
staff,  supplies,  traveling  expenses  and 
printing,  $324,500;  for  chemical  and 
physical  researches,  relating  to  the 
geology  of  the  United  States,  $40,000; 
for  preparation  of  illustrations,  $18,280; 
for  work  on  the  mineral  resources  of 
Alaska,  875,000;  for  engraving  and 
printing  geologic  maps,  $110,000;  for 
gaging  streams  and  determining  the 
water  supply  of  the  United  States, 
SI 79,500;  and  for  the  classification  of 
lands,  $300,000,  an  increase  of  $75,000. 

The  principal  items  comprising  the 
appropriations  of  the  Bureau  of  Mines 
follow: 

For  mining  experiment  stations, 
$175,000,  an  increase  of  $5,000;  for 
mineral  mining  investigations,  $125,000; 
for  investigations  of  mineral  fuels, 
$146,000,  an  increase  of  $10,000;  for 
operating  mine  rescue  cars,  8211,000; 
for  investigations  as  to  the  cause  of 
mine  accidents,  $393,000,  an  increase 
of  $15,000;  for  clerical  help  and  general 
expenses,  $78,700;  for  inquiries  and  in- 
vestigations, and  dissemination  of  infor- 
mation concerning  the  mining,  prepara- 
tion, treatment,  and  utilization  of 
petroleum  and  natural  gas,  including 
economic  conditions  affecting  the  indus- 
try, with  a  view  to  economic  develop- 
ment and  the  conserving  of  resources 
through  the  prevention  of  waste,  for 
enforcement  of  the  Leasing  Act,  for 
enforcement  of  laws  relating  to  leases 
on  Indian  lands  and  naval  petroleum 
reserves,  $485,000;  for  supervision  of 
coal  and  mineral  leases,  $45,000;  for 
mining  investigations  in  Alaska,  $35,- 
000;  for  the  purchase  of  seventy-eight 
acres  of  land  at  Bruceton,  Pa.,  now 
occupied  by  and  adjacent  to  the  build- 
ings and  equipment  of  the  explosives- 
testing  station  and  experimental  mine 
of  the  Bureau  of  Mines,  together  with 
ten  acres  of  unmined  coal,  $33,000. 

The  budget  includes  substantial  addi- 
tions to  cover  the  leasing  work  being 
done  by  the  Bureau  of  Mines.  This 
includes  the  expense  of  furnishing  tech- 
nical supervision  over  leasing  on  Indian 
lands.  This  responsibility  has  rested 
with      the      Bureau      since      Secretary 


Fisher's  day,  but  it  was  necessary  to 
take  from  other  appropriations  for  this 
work.  The  need  of  making  this  inspec- 
tion more  systematic  has  become  appar- 
ent, and  a  special  fund  is  being  asked. 

An  increase  has  been  allowed  so  as 
to  permit  the  purchase  and  operation 
of  equipment  for  investigating  liquid 
oxygen.  Another  increase  provides  for 
the  study  of  a  classification  of  coals 
according  to  their  use. 

In  addition,  it  is  expected  that  other 
substantial  sums  will  be  available  to 
the  Bureau  on  transfer  from  the  Navy 
for  work  on  naval  petroleum  reserves 
and  from  both  the  Army  and  Navy  for 
work  on  helium  and  for  testing  ex- 
plosives. 

The  appropriations  asked  for,  but 
not  allowed  by  the  Director  of  the  Bud- 
get, include  that  providing  for  a  field 
testing  station  for  oil-shale  work  and 
for  its  operation  for  the  first  year.  The 
Director  of  the  Budget  also  reduced 
the  amount  requested  for  the  Bureau's 
leasing  work,  and  it  probably  will  be 
necessary  to  ask  for  a  deficiency  appro- 
priation, especially  for  the  coal-leasing 
work.  To  meet  that  emergency,  the 
Secretary  of  the  Interior  has  author- 
ized the  temporary  transfer  to  the 
Bureau  of  Mines  of  several  of  the  field 
agents  of  the  Land  Office. 

No  appropriation  was  asked  for  new 
mine  rescue  cars.  The  cars  appro- 
priated for  last  year  are  nearing  com- 
pletion and  will  be  available  for  service 
after  the   first  of  the  year. 

The  government  fuel  yard  is  now 
operating  on  a  basis  which  will  permit 
of  a  reduction  in  the  revolving  fund 
from  which  coal  purchases  are  made. 
This  reduction  was  requested  by  the 
Bureau. 


crisis  exists  for  agriculture  because  of 
the  difficulty  of  obtaining  arsenical 
insecticides  and  directing  the  Depart- 
ment of  the  Interior,  through  the 
Geological  Survey,  to  investigate  the 
supply  of  white  arsenic  and  possible 
development  of  new  sources  of  supply. 


Arsenic  Production  Will  Be 
Investigated  by  Congress 

Aroused  by  complaints  of  constitu- 
ents that  the  price  of  calcium  arsenate 
has  advanced  rapidly  and'  that  the 
supply  is  short  at  any  price,  members 
of  Congress  from  the  cotton  belt,  where 
the  compound  has  proved  to  be  the  most 
effective  poison  in  general  use  to  com- 
bat the  ravages  of  the  boll  weevil,  have 
taken  action  toward  an  investigation. 

Senator  Harris,  of  Georgia,  has 
written  both  the  Department  of  Justice 
and  the  Federal  Trade  Commission 
asking  them  to  investigate  whether  there 
exists  a  combination  to  control  the  price 
of  white  arsenic,  the  base  of  this  com- 
pound. Representative  Wise,  of  the 
same  state,  has  introduced  a  resolu- 
tion in  the  House  directing  the  Federal 
Trade  Commission  to  report  the  cost 
of  manufacturing  and  producing  cal- 
cium arsenate  and  whether  the  pro- 
duction and  prices  are  controlled  by 
any  unlawful  combination.  Senator 
Smith,  of  South  Carolina,  has  drawn 
a    Senate    resolution    declaring   that    a 


Pyrite  Producer  Gets  $12,461 

on  Reconsidered  Claim 

War  Minerals  Commissioner  Recognizes 

Stimulation  Based  on  President's 

Message 

An  award  of  $12,461.64  has  been 
recommended  to  the  Secretary  of  the 
Interior  by  the  War  Minerals  Relief 
Commissioner  in  full  settlement  of  the 
claim  of  the  Arizona  &  Georgia  Devel- 
opment Co.,  of  Temple,  Ga.  The  former 
War  Minerals  Relief  Commissioner  held 
that  this  claimant  could  not  base  gov- 
ernment stimulation  on  a  i-equest  by 
S.  W.  McCallie,  the  state  geologist  of 
Geoi'gia.  That  commission  held  that 
he  was  not  an  authorized  agent  of  the 
Federal  Government.  Commissioner 
Robinson,  however,  gives  weight  to  the 
request  of  Mr.  McCallie  that  the  claim- 
ant make  every  effort  to  produce  pyrite. 
Under  the  amended  act,  however,  the 
claimant  is  able  to  establish  stimulation 
based  on  President  Wilson's  message, 
issued  prior  to  the  opening  of  work  on 
the  property.  Commissioner  Robinson 
makes  a  deduction  of  the  amounts 
expended  in  efforts  to  produce  copper. 
Copper  occurs  in  connection  with  the 
pyrite.  The  claimant  during  a  portion 
of  the  operation  attempted  to  recover 
the  copper  by  a  precipitation  method. 
Other  awards  recommended  by  the  com- 
missioner are  as  follows: 

Washington  Chrome  Co.,  Seattle, 
$1,078.47;  Edwin  L.  Freeman,  Latrobe, 
Calif.,  $225;  Corliss  &  Peacock,  Grants 
Pass,  Ore.,  $346;  J.  A.  Shields,  East 
Auburn,  Calif.,  $186.20;  George  E. 
Brown,  Roseville,  Calif.,  $251. 

Disallowances  were  recommended  as 
follows:  Red  Mountain  Chrome  Mining 
Co.,  Eureka,  Calif.,  not  within  the  act; 
Whitcomb  &  Lydig,  Philipsburg,  Mont., 
net  loss  not  established;  J.  H.  Cooke, 
Milwaukee,  not  within  the  act;  C.  F. 
Irish,  Georgetown,  Calif.,  not  within  the 
act;  M.  A.  Delano,  San  Francisco,  addi- 
tional award  not  justified;  Casey,  Brown 
&  Saunders,  Batesville,  Ark.,  commer- 
cial importance  not  established;  John 
F.  Perkins,  St.  Thomas,  Nev.,  not  within 
the  act;  Chandler  &  Haight,  Canyon 
City,  Ore.,  not  within  the  act;  Liberty 
Mining  Co.,  San  Francisco,  loss  not 
established;  William  Osborne  Houck, 
Atlanta,  additional  award  not  justified; 
Sixte  Choix,  Latrobe,  Calif.,  stimulation 
not  established;  F.  S.  Mackie,  Seattle, 
not  within  the  act;  S.  O.  Nelson,  Boise, 
Idaho,  loss  not  established. 


Only  63,000,000  More! 

Purchases  of  silver  by  the  Bureau  of 
the  Mint  during  the  week  ended  Dec.  2 
amounted  to  2,166,000  fine  ounces. 
This  brings  the  total  purchases  under 
the  Pittman  Act  to  144,768,412  fine 
ounces. 
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News  by  Mining  Districts 

By  Special  Correspondents  in  the  Field 


London  Letter 

Reforms     of    Management     and     Labor 

Indicate  Brighter  Future  on  the  Rand 

By  W.  A.  Doman 
London.  Nov.  24.— Perhaps  the  most 
striking  feature  in  the  annual  report  of 
the  New  Consolidated  Gold  Fields  is 
the  admission  of  a  certain  laxity  of 
conditions  which  had  prevailed  on  the 
mines  of  the  Rand  previous  to  the 
strike  early  in  the  current  year.  To 
outside  critics  it  was  long  known  that 
labor,  both  white  and  black,  was 
wasted.  This  state  of  things  has 
existed  for  years;  in  fact,  it  was  a 
scandal  at  some  mines.  But  for  some 
unexplained  reason  it  was  allowed  to 
continue. 

Before  the  war  I  was  told  of  a 
group  of  mines  where  the  underground 
men  were  always  in  one  another's  way, 
and  that  in  consequence  the  properties 
could  not  be  worked  economically. 
Hugh  F.  Marriott,  when  with  the 
Central  Mining  Corporation,  could  see 
where  labor  was  wasted,  but  even  he 
could  not  make  headway  in  effecting  a 
reform. 

Another  admission  in  the  Gold  Fields 
report  is  that  the  functions  of  the  mine 
manager  had  been  taken  over  by  the 
Chamber  of  Mines.  This  also  was  a 
point  that  Hugh  Marriott  was  up 
against.  And  not  only  he.  Some  of 
the  leading  officials  on  the  Rand  a  few 
years  ago  spoke  and  wrote,  though  only 
privately,  very  strongly  against  the 
transfer  of  power  from  the  mine  man- 
ager to  the  Chamber.  It  has  never 
been  stated  in  print  who  let  the  man- 
agers down  and  built  up  a  bureaucracy, 
but  the  policy  has  proved  bad  from 
every  point  of  view.  The  report  of  the 
Consolidated  Gold  Fields  shows  that 
already  matters  have  improved.  The 
mine  manager  knows  his  men  and 
should  be  allowed  to  deal  with  them. 
Reversion  to  the  old  practice  shows 
that  not  only  is  there  more  sympathy 
between  manager  and  men,  but  no 
time  is  wasted  in  appeals  to  the 
Chamber  of  Mini 

The  report  mentions  specific  cases  of 
mines     belonging     to     the     Gold     Field 
group    where    not    only    is    there    now 
ttter   efficiency,  but  costs  are  mate- 
rially   reduced.      The    reduction    is   due 
mainly     to     lower     wages,     though     a 
further   falling   off   in   the   payroll    has 
also  contributed  by  abolishing  some  re- 
dundant   labor.      Though   a    fall    '< 
price    of   gold    was    a    few    months   ago 
viewed     with     alarm,     seeing     that     it 
meant,  under  old  conditions  of  working. 
the  closing  down  of  a  larger  Dumber  of 
mines,  the  position  is  now  quite  differ- 
■  d    longer    live-     for    the    various 
pi 
r   the   new   conditions,    n 
from  '  he  first  three  months 

of  the  year,  the  activities  of  the  labor 
unions  have  been  checked.  For  the 
whole    of  the    Hand,   the  working   cost-; 


per  ton  were  21s.  Id.  in  July  last,  as 
compared  with  25s.  7d.  in  July,  1921. 
Individual  mines  give  even  more  strik- 
ing results;  and  as  regards  the  field 
as  a  whole,  D.  Christopherson  says, 
"The  prospects  are  today  much  brighter 
than  has  been  the  case  for  many  years 
past." 

Though  the  Gold  Fields  had  to  write 
off  £147,013  for  depreciation  during  the 
twelve  months  ended  June  30  last,  it 
earned  an  income  from  dividends  and 
profits  realized  by  sales  of  investments 
of  £379,376.  The  foundation  has  also 
been  laid  for  new  and  it  is  hoped 
profitable  business  which  should  take 
form  during  the  current  year. 


Johannesburg  Letter 

"New  Rand"  Is  Still  Far  From  Realiza- 
tion— Some  Gold  Found 

By  John  Watson 

Johannesburg,  Oct  31 — On  the  farm 
Goedgevonden,    in     the    Potchefstroom 
district,  a  diamond  mine  is  being  tested 
and  worked.     This  mine  is  quite  near 
to  the  old   Buffelsdoorn  gold  property. 
One  30-carat  diamond  has  been  reported 
in  an  early  wash.     Machinery  has  been 
laid  down  by  a  syndicate,  which  means 
to    test    the    ground    thoroughly.      The 
late  J.  H.   Wilson,  two   or  three   years 
ago,  superintended  a  good  deal  of  pros- 
pecting and  drilling  on  the  farm  Drooge- 
sprint,  not  far  from  Machavie  station. 
Rumors  have  been  current,  for  some 
months,  of  the  discovery  of  rich  gold 
fields — of  "a   new   Rand,"  according  to 
some — running    for    80    to    100    miles, 
from   the   northern  part  of  Rustenburg 
district    into   Bechuanaland    (near   Mo- 
chudi).     The  district  has  recently  been 
by     Owen     Letcher,     a     well- 
known   mining  journalist,  and  a  series 
of  articles  from  his  pen  have  appeared 
in  The  Slur.     The  new  reef  appears  to 
be    a     pebble     bed     conglomerate,     or 
"blanket,"  occurring  in  the  Ventersdorp 
formation,    and    is    traceable,    more    or 
less,   from   the   Bechuanaland  border  to 
the    Nylstroom   district.     There   appear 
to  be  two   reefs,  known   in  the  district 
as  the  Batavia  and  the  Smaldeel  series, 
and    these    run    parallel   at  a   distance 
of  10  to  14  miles  apart.     Among  local 
-  who  have  taken  a  leading  hand 
rthera   Pretorios  must  be   men 
tioned.      The    homestead    and    store    of 
iv  l   Pretorios,  on  Laatstepoort, 
is  the  preliminary  objective,  by  those 
visiting   the   pi  f.,rms.   Batavia 

and    Kameelboom.      Wessek    Pretoriui 

was  the  discoverer  of  the  new  aurifer- 
ous line  on  Batavia.  In  his  latest 
article,  Owen  Letcher  points  out  that 
a  great  deal  of  development  work  is 
..till  iie.c  iary  and  that,  so  far,  profit 

able  values   have  not   t n  established 

over   a   stopicg   width    for   a   sufficient 

■    to  warrant    the  erection  of  even 
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Montreal  Letter 

I.owisohns     Encouraged     at     Goldale — 
Power   Shortage  Becomes 
Monotonous 
By  Alexander  Gray 
Montreal,   Nov.   30— Drifting   on   the 
500  level,  the  understanding  is  that  a 
vein  12  ft.  in  width  and  carrying  satis- 
factory values  has  been  picked  up  in  the 
Goldale.       Should    lateral    development 
confirm  anticipations  of  Manager  Kee, 
who  is  directing  the  work  in  behalf  of 
the  Lewisohn  people,  Messrs.  Poillon  & 
Poirier,  mining  engineers  of  New  York 
City,  will  be  entitled  to  a  complimentary 
mention,  at  least.     The  Goldale,  on  the 
eastern  axis  of  Pearl  Lake,  is  the  last 
of   the    so-called   Pearl   Lake   section — 
excepting  the  Piatt  Veteran  claim — to 
undergo   development.      Originally,   the 
Bewick,  Moreing  interests  took  it  over, 
along  with  a  collection  of  claims,  from 
individual  Hollinger  owners  and  others. 
The  ground  was  drilled  and  prospected 
to  some  extent.     Ernest  Williams,  then 
in  charge  of  Bewick,  Moreing  field  oper- 
ations at  Porcupine,  felt  the  area  had 
more  than  a  chance,  owing  to  geological 
conditions   and   values   obtained   at  the 
outcrop.     However,  the   London   inter- 
ests  folded    their   tents,   departed,    and 
eventually     Ex-Minister     Gerard     and 
others    were    enlisted    by    T.    H.    Rea. 
Messrs.  Poillon  &  Poirier  recommended 
drilling.      They    found    outcrops    of   an 
encouraging    character,    and    the    drill 
intersected  several  veins.     Moreover,  a 
porphyry    section    in    contact    was    an 
added   inducement.     Near  by,  the   Ple- 
naurum    company    had    a    small    high- 
grade  vein,  but  the  shoot  was  short— 
and    working   capital    equally    so.      An 
extension  of  the  Pearl  Lake  section  to 
the    east    would    be    a    disappointment 
only  to  those  who  took  it  for  granted 
they  were  out  of  it.    For  ten  years  there 
was  no  movement  between  the  Goldale 
and  the  Dome  Lake. 

Under  the  auspices  of  Homer  X.  L. 
Gibson,  the  Pawnee  property,  in  south- 
eastern Lebel  Township,  Kirkland  Lake 
district,  has  been  financed  on  an  explora- 
lasis,  George  Gray  being  in 
charge.  This  is  regarded  as  one  of  the 
i  lj  prospects  in  that  section, 
the  outcrop  conditions  being  identical 
with  those  of  the  Kirkland  Lake  area. 

Producing  gold  companies  of  Porcu- 
pine and  Kirkland  Lake,  owing  to  the 
hydro-electric  power  failure,  resorted  to 
ixiliarj  steam  plants.  Those  of 
them  without  such  auxiliaries  are  sorely 
disappointed,  for  they  counted  on  mak 
ing  out  put  ting  records.  There  is  out- 
cry at  official  indifference.  If  hydro 
power  is  bo  inadequate  for  the  present. 
n  for  the  future  suggests 
broader  treatment  than  has  been  pre- 
scribed. Porcupine  power  consumption 
li  about  16,000  hp.,  9,000  of  that  by 
Hollinger  Consolidated,  8,600  by  Dome 

Mine^  and  I, SOU  by  Mclntyre.  Ulti- 
Hollinger  will  need  16.000.  With 
an  Increasing  number  of  non-crushing 
companies  clamoring  for  power — the 
,  ost  of  steam  being  prohibitive— the 
cold  mining  industry  as  a  whole  is  de- 

dresi 
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MEXICO 

Two  Railroads,  One  Finished,  the  Other 
Proposed,  Will  Help  Mining 

Chihuahua — It  is  said  that  from  five 
to  six  hundred  men  will  be  employed 
next  month  in  the  Adargas  mines,  sit- 
uated about  15  miles  from  Jimenez,  in 
the  southern  part  of  this  state.  Large 
orebodies  have  been  opened  during  the 
last  year,  and  regular  shipments  will 
be  made  to  the  smelters.  These  ores 
are  of  gold,  silver,  and  lead. 

A  number  of  new  buildings  have  been 
erected  and  modern  machinery  has  been 
installed.  This  machinery  is  to  be 
moved  by  electric  power  derived  from 
the  Boquillo  power  plant  at  the  big 
Santa  Rosalia  dam.  Almost  50  miles 
of  power  line  has  been  erected  between 
the  mines  and  the  power  plant.  A  14- 
mile  railroad  has  been  constructed  for 
conveying  the  ores  to  Jimenez  station, 
where  it  connects  with  the  main  line 
of  the  National  Railways. 

Pachuca — According  to  a  recent  re- 
port by  J.  Aurelio  Garcia,  inspector  of 
mines,  about  800  miners  are  employed 
at  the  Purisima  Concepcion  mines  of 
Real  del  Monte,  State  of  Hidalgo.  These 
properties  belong  to  the  Cia.  Real  del 
Monte  y  Pachuca,  and  are  controlled 
by  American  capital. 

Alamos — Amos  J.  Yeager  is  in  Mex- 
ico City  in  connection  with  the  con- 
struction of  a  new  railroad  from  Navo- 
joa  to  Yavaros,  in  the  State  of  Sonora. 
Such  a  railroad  would  revive  the  min- 
ing industry  in  the  Alamos  district  and 
also  be  of  great  benefit  to  the  region 
around  Sahuaripa  and  in  the  western 
part  of  the  State  of  Chihuahua.  It 
would  give  railway  communications  to 
the  coast  for  the  prompt  transporta- 
tion of  machinery  and  supplies  to  the 
mines  and  ores  and  metals  therefrom. 
The  ores  from  this  section  are  shipped 
largely  to  the  Selby  company,  at  San 
Francisco. 

The  branch  line  from  Alamos  to  con- 
nect with  this  new  road  would  probably 
revive  operations  of  the  Zambona  De- 
velopment Co.,  Quintera  Mining  Co., 
Santo  Domingo  Co.,  Cia.  Minera  Ibarra, 
Cia.  Minera  del  Rio  Mayo,  La  Dura 
Mining  Co.,  and  the  Fundicion  del 
Pacifico.  It  is  proposed  to  erect  a  300- 
ton  smelter  on  the  line  of  the  Alamos- 
Navojoa-Yavaros  railroad  for  treating 
the  low-grade  ores  of  the  Alamos  camp 
and   others  in  that  vicinitv. 


OREGON 
Iron  Dyke  and  Bay  Horse  Are  Shipping 

Homestead— The  Iron  Dyke  mine  has 
resumed  production  and  is  producing 
about  1,200  tons  of  crude  ore  and  800 
tons  of  concentrates  per  month.  The 
ore  averages  5  per  cent  copper  and  $12 
gold  per  ton. 

The  Bay  Horse  mine  is  a  new  pro- 
ducer in  the  eastern  Oregon  field  and 
has  maintained  a  steady  output  of  ore 
since  last  May.  The  present  rate  of 
shipments  is  about  700  tons  monthly, 
and  the  average  value  per  ton  is  about 
$40  in  silver.  Shipments  are  made  to 
the  Bunker  HU1  smelter. 


CALIFORNIA 

New   Dredge   Launched — California 

Rand  Silver  Dividends 

Total  $2,118,400 

San  Francisco  Correspondence. 
Redding — The  Lewiston  Dredging  Co. 
launched  its  new  dredge  on  Trinity 
River  on  Oct.  31,  and  expects  the  dredge 
to  be  in  operation  by  Jan.  1,  1923.  A 
substation  is  being  constructed  by  the 
Pacific  Gas  &  Electric  Co.  for  the  new 
dredge.  The  Paddon  property  adjacent 
to  the  Foster  ranch,  on  the  Trinity 
River,  is  being  examined  by  the  com- 
pany, two  Keystone  drills  being  used 
in  the  preliminary  work  under  M.  A. 
Senger,  engineer  for  the  company. 

Lawrence  Gardella  has  acquired  ad- 
ditional dredging  ground  west  of  his 
present  holdings  on  Clear  Creek  near 
Redding. 

The  Stauffer  Chemical  Co.,  of  San 
Francisco,  has  acquired  the  Summit 
group  of  claims  in  the  vicinity  of  the 
Mammoth  mine. 

Nevada  City  —  The  Eagle  Bird,  at 
Washington,  is  being  reopened.  The 
Red  Ledge  property  claim,  it  is  ex- 
pected, will  be  reopened.  Active  mining 
is  in  progress  at  Willow  Vallev,  Quaker 
Hill,  and  You  Bet. 

Sonora — At  the  Columbus  mine,  near 
Tuolumne,  cement  gravel  and  float 
quartz  is  to  be  crushed  in  a  10-stamp 
mill. 

The  Belmont-Shawmut  company  is 
operating  at  full  capacity,  and  develop- 
ment at  depth  is  showing  satisfactory 
results. 

Mariposa  —  The  Mount  Ophir  mine 
was  recently  examined  by  F.  T.  Maguire. 
At  Chinese  Camp,  the  National  mine  is 
being  opened,  and  a  strike  of  gold  ore 
was  made  recently. 

Los  Angeles — A  conference  was  held 
on  Nov.  23  in  Los  Angeles  between 
representatives  of  the  Southern  Cali- 
fornia Iron  &  Steel  Co.  and  the  Pacific 
Coast  Steel  Co.  The  object  of  the  meet- 
ing was  the  merging  of  the  existing 
steel  companies  with  the  Pacific  Coast 
Steel  Co.  No  definite  plans  were  an- 
nounced. 

Randsburg — The  California  Rand  Co. 
will  increase  its  mill  capacity  from  200 
to  400  tons  per  day.  The  company  has 
declared  its  regular  monthly  dividend 
of  2c.  and  an  extra  disbursement  of 
10c.  per  share,  bringing  the  year's 
dividends  to  $1,049,000  and  the  total 
dividends  to  $2,118,400  since  incorpora- 
tion. 

The  shaft  of  the  Belcher  Extension 
is  well  below  the  100  level.  The  Ben 
Hur  Extension,  Dividend,  and  other 
properties  are  active. 

Camptonville — The  Mount  Alta  mine, 
which  is  southeast  of  the  Sleighville 
House  and  eight  miles  from  Campton- 
ville, has  been  bonded  to  George  F. 
Dyer  and  associates,  of  San  Francisco. 
They  have  taken  a  three-year  bond  on 
the  property,  and  plan  to  drive  the  tun- 
nel ahead  for  a  distance  of  about  3,000 
ft.  and  then  breast  out  the  channel 
from  this  tunnel.  C.  N.  Chatfield,  one 
of  the  owners,  will  be  in  charge  of  the 
mining  operations. 


ARIZONA 

Phelps  Dodge  Company  Wants  150  Min- 
ers at  Morenci — Schools  Green  Men 

Kingman — The  United  Eastern  com- 
pany is  preparing  to  prospect  at  depth 
by  means  of  diamond  drilling.  A  drill 
station  is  being  cut  on  the  tenth  level, 
which  is  1,300  ft.  below  the  surface,  at 
the  breast  of  the  crosscut  into  the 
hanging  wall.  The  drill  will  be  directed 
at  an  angle  and  will  be  driven  2,000  ft., 
cutting  the  vein  about  2,700  ft.  below 
its  apex. 

At  the  Telluride  mine,  on  the  600 
level,  new  ore  has  been  encountered 
that  is  4  ft.  wide;  drifting  is  to  be  con- 
tinued to  a  point  under  a  winze  which 
was  sunk  in  ore  9  ft.  wide  and  assaying 
$35  gold.  This  company  is  now  shipping 
35  tons  of  ore  per  day  to  the  Tom  Reed 
mill. 

Bisbee — The  Ivanhoe  Copper  Co.  has 
begun  the  sinking  of  a  shaft  on  its 
property,  which  is  just  north  of  Warren. 
This  company  was  promoted  and  is 
managed  by  M.  J.  Elsing.  He  proposes 
to  sink  the  shaft  to  a  depth  of  about 
300  ft.  and  then  to  drive  crosscuts  to 
intersect  some  favorable  looking  veins 
that  outcrop   on   the  claims. 

Globe — The  Old  Dominion  company 
has  purchased  the  Even  Up  claim  and 
an  interest  in  the  Horseshoe  claim  from 
the  Doyle  estate.  The  workings  of  the 
Old  Dominion  mine  are  stopped  just 
at  the  side  of  this  property  on  some  of 
the  lower  levels,  and  it  is  known  that 
valuable  ore  occurs  within  the  vertical 
lines  of  these  claims.  This  will  be 
opened,  and  a  search  will  be  made  for 
other  shoots. 

Morenci — Although  there  are  now 
500  men  at  work  in  the  Morenci  mines 
of  the  Phelps  Dodge  company,  manager 
J.  P.  Hodgson  has  announced  that  his 
company  is  in  need  of  100  to  150  miners. 
To  relieve  this  shortage  a  school  for 
miners  has  been  established  and  green 
men  are  being  trained  under  those 
experienced. 

Prescott — A  verdict  for  the  plaintiff 
has  been  granted  by  the  superior  court 
in  the  suit  brought  by  R.  E.  Moore, 
trustee  for  H.  W.  Lewis,  et  al.,  against 
the  Arizona  Jerome  Copper  Co.,  of 
Jerome,  to  quiet  title  to  the  Apex 
group  of  claims  near  the  United  Verde 
property.  A  similar  suit  has  been 
brought  against  the  Verde  Central 
Mining   Co. 

Jerome — The  Calumet  &  Jerome  Min- 
ing Co.,  of  Jerome,  has  suspended  all 
development  work.  Some  excellent 
showings  were  revealed  during  explora- 
tion, which  was  carried  out  under  the 
direction  of  Arthur  Whitely. 

The  Iron  Cap  Copper  Co.  recently  has 
completed  the  installation  of  a  new 
ventilating  fan,  of  65,000-ft.  capacity, 
at  the  Williams  shaft.  This  equipment 
provides  the  Iron  Cap  mine  with  an  in- 
dependent ventilation  system,  whereas 
previous  to  its  installation  air  was  sup- 
plied by  a  fan  in  the  Arizona  Commer- 
cial mine  and  operated  jointly  by  the 
two   companies. 
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Idaho  Continental  Is  Making  66  per 
(  enl  I- end  Concentrate 
Tort  Hill— The  most  prominent  pro- 
ducer of  Idaho  outside  the  Coeur 
d'Alene  district  is  the  Idaho  Con- 
tinental   Mining    Co.,   near   here.     Pto- 
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Hardware  &  Foundry  company,  at 
Wallace,  for  the  building  of  a  150-hp. 
electric  hoist  which  will  be  placed  on 
the  2,000  level  and  will  be  ready  for 
delivery  in  about  sixty  days. 


UTAH 


duction  averages  800  tons  of  lead-silver     Mining  Interests  Advocate  Creating  the 

concentrate    per   month.     The    average 
assay  of  the  product  is  66  per  cent  lead 


and  26  oz.  silver  per  ton.  The  concen- 
trates are  transported  over  mountain 
roads  20  miles  to  Port  Hill  by  means 
of  caterpillar  tractors  and  trailers, 
whence  it  is  shipped  to  the  Bunker 
Hill   smelter. 

Talache — The    Talache    Mines    Co.    is 


Position  of   State   Geologist 
Salt  Lake  City — The  mining  commit- 


Vol.  114,  No.  24 

NEVADA 
Simon  Silver  Lead  Is  Rushing  Shaft 
Sinking — Mill  Capacity  Increased 
Tonopah — Reports  from  the  Tonopah 
Extension  mine  are  to  the  effect  that 
the  orebody  now  being  developed  on  the 
1,880  level  of  the  Victor  shaft  is  the 
largest  and  most  important  in  the 
history  of  the  mine,  and  will  likely 
compare  favorably  with  the  bonanza 
orebodifs  found  in  the  Mizpah  and  Bel- 
mont  mines    in   the  early   days   of  the 


tee  of  the  Utah  Chamber  of  Commerce 

is  forming  a  subcommittee,  which  is  to  camp  Mill  capacity  is  to  be  increased 
put  before  the  new  state  legislature  from  400  to  500  tons  per  day. 
the  need  of  an  official,  such  as  a  state  >phe  new  vejn  recently  discovered  on 
geologist,  who  will  have  in  especial  tne  400,  level  of  the  West  End  Corn- 
charge  the  interests  of  the  mining  in-  pany's  Ohio  shaft  workings  has  been 
dustry   in  Utah.     The  committee,   con-  picked    up    from    the    500    level    and    a 


maintaining  production   at  the   rate   of     sjsting  of  B.  N.  Rickard,  H.  M.  Adkin-     rajse    started    in    ore.      So   far    as    de- 


160  to  170  tons  of  concentrates  per  day. 
The  average  grade  of  the  concentrate 
,s  183  oz.  silver,  1.67  oz.  gold,  7.3  per 
cent  lead,  and  6.5  per  cent  copper.  On 
the  payroll   are  240  men,  employed   in 


son,  and   Elias   S.  Woodruff,  will  draw     vei0ped    this    vein    maintains    a    width 
up    a    pamphlet    in   which   will    be    set     0f  6  to  12  ft.  of  mill  ore. 


forth  reasons  for  establishing  an  office 
of  state  geologist. 

Bingham — The    report    of    the    Utah 


both   mine   and   mill.     The   concentrate     Copper  Co.  fro  the  third  quarter  of  1922 


is    sent    to    the    Tacoma    plant    of    the 
A.S.&R.  Co. 

Hailey — The  Wood  River  mining  dis- 
trict is  showing  more  activity  than  for 
many  years.     The  camp  produced  heay 


shows  costs  of  9.58c.  per  pound  of  cop- 


Mina — The  new  shaft  of  the  Simon 
Silver  Lead  Mines  Co.  is  425  ft.  deep, 
and  work  is  being  rushed  as  rapidly 
as  possible  in  order  to  be  able  to  re- 
sume milling.     About  1,800  tons  of  zinc 


per  produced  before  credit  for  gold  and  concentrate  has  been  sold  to  the  Ana- 
silver;  and  8.59c.  a  pound  over  these  con(ja  smelter  at  Great  Falls,  Mont, 
credits,  as  compared  to  11.5c.  the  This  concentrate  contains  43  per  cent 
quarter     preceding — the     lowest     cost;  zjnc>  6  per  cent  lead,  and  6  oz.  silver 


ily  in  high-grade  ores  in   the  late-  80's     since    1916,   when    average    costs    were     per  ton.     p.  A.  Simon,  president  of  the 


and  early  90's.  Since  then  small  oper- 
ators have  been  trying  to  locate  the 
extension  of  orebodies  dislocated  by 
a  series  of  flat  faults.  The  Bunker 
Hill  Mining  Co.  has  started  systematic 
operations  on  the  Bullion  and  Minnie 
Moore  properties  to  explore  the  region 


6.19c 


WASHINGTON 


Magnesite   Operations   Are   Being 
Resumed 


company,  has  issued  a  very  optimistic 
letter  to  stockholders  regarding  the 
future.  This  letter  states  that  since 
the  mill  was  closed  down,  due  to  the 
unsatisfactory  condition  of  the  old 
shaft,   the    mill    capacity   has   been   in- 


( 'hew  elan— The  Northwest  Magnesite     creased  from  180  to  250  tons  per  day, 


below     the     faults.      The     Co.  is  employing  150  men,  of  whom  75     that    it    will    be    possible    to    handle    a 


beyond     and 

Federal  Mining  &  Smelting  Co.  is  now 
operating  the  Independent  mine  through 
irth  Star  tunnel  and  milling  the 
ore  at  the  Star  plant.  The  Mascol 
mining  company  has  erected  adequate 
surface  plant  for  extensive  exploration 
well  beyond  the  area  of  the  more  in- 
tense O]  •  Mount 
Hyndman,  and  plans  continuous  work 
during  the  winter. 

Wallace     At    a    conference    held    in 

Wallace  on  Nov.   xll  between  the  direc- 

dlahan  Zinc-Lead  Co.  and 

enting  the  minority 

of  the  Galena  Mining  Co., 

the  majority  being  held  by   the  Calla- 


are  engaged  in  dismantling  the  Cottreil 
plant  of  the  Northport  Smelting  &  Re- 
fining Co.,  which  was  recently  acquired 
by  the  magnesite  company  to  be  used 
in  its  operations  at  the  Chewelah  cal- 
cining plant.  The  rest  of  the  men  ait 
employed  in  overhauling  the  rope  tram- 
way from  the  quarries  to  the  plant,  and 
in  putting  the  quarries  in  condition  for 
immediate  resumption  of  prod 
I;  is  the  company's  intention  I 
partial  production  an. I  gradually  to  in- 
crease output  to  capacity.  Under  the 
tariff  schedule  the  margin  of 
profit  is  said  to  be  so  small  that  every 
item   must  be  cut   to   insure   a   profit, 


maximum  tonnage  of  1,000  tons  per 
day  through  the  new  three-compart- 
ment shaft  when  completed,  and  that 
mine  conditions  are  excellent.  A  large 
tonnage  of  low-grade  ore  has  been  de- 
veloped during  the  shutdown  period 
without  approaching  the  limits  of  the 
orebody.  It  is  hoped  to  have  the  shaft 
completed  ami  the  necessary  under- 
ground connections  made  by  next  Feb- 
ruary. 

About  twelve  men  are  employed  at 
the  Mabel  mine.  20  miles  from  Mina. 
which    is    being    operated    by    t'n 

solidated   Mining   Co.    Regular 
shipments  of  two  cars  of  ore  per  month 


When  operating  at  capacity  the   plant  being    made.      The    vein    has   been 

'hZgh    which    Canahan      -ill      employs  several  hundred  men  and  adds  «*   „p   on   ,hc   300  ,evel,  an<1   ,,rifts 

reached    through       h,  h    C allahan    wiH     ^^  to  the  „,,,„,„.,,,>.  „f  Stevens  !„.,.  w,mK  driven  eastt„,v  Bnd  we8terlv 

nty.      As    matters    now    stand    it    is  m    „ri,    of   ^.^    ,. , 

led    to    be    impossible    to  Battle    Mountain— The    100-ton    flota 

foreign   magnesite   in   the   Last.'  irltop    Nevada    Min- 

steel  mills,  but  hop  '"',l  ,,,;i1     ing  Co    will  be  ready  for  operation  in 

proper  pvesentatii  In' 

railroads   will   result  in  a  material   re- 
duction  of  freight   I 

CoWilta       \  I     -liver 

lead  on  I   bj    W.   K 

.    of    the    Consolidated    Silver 


b    the 

Of  Catena  for 
f  Callahan.  This  agree- 
ment was  unanimously  ratified  by 
Galena  stockholders  the  following  day. 
The  plan  is  to  finance  the  Galena  mine, 
which    has    reached    a    point    tha 

•  p.  nditure  for  a  mill  and 
quipment  and  development.    The 
.  r  mine,  pi 

no     zin.  .  itUated     about     two 

miles  west  of  Wallace. 
At  a  depth  2.IHHI  ft.  below  thi 
h  ,'•    and   fully   3,600   ft 

Beela  ore 

1  -it   ami    richer   than 

■•    will    be   tl) 
■     ... 

d'Alene 


January.      An  ore    pass   from   the  main 

haulage    tunnel    to   the   developed    ore 

body,  a  distance  of  436  ft.  on  a  66  deg. 

npleted  at  about  the 

ne.      The    company    has    50, ' 

tons     oi  I  ed     out     which     will 


n  Mining  Co.  operating  the  old    average  approximately  (20  per  ton. 


Daisy  ml  Huckleberry  divide. 

ited   diamond 

drilling  on  the  400  level,  and  at    16  ft 
..  collar   of  the   flrsi    Hole   the 

drill   entered   high-grade  silver-!' 

Indications  are  thai  the  oreshoot 

ft.    wide    and     is    Ull  thai     on 

which   stoping    was   done   on    the   upper 


The    Betty    O'Neal    100  ton    0 

operating    steadily.      The    first 
carload  of  concentrate  was  ghip 
Nov,  21.     Mini    conditions  ar«  said  to 
1 1,-nt.     Development    work   has 

been    Started   on    a    vein    which 
while  driving  the  main   haulage  tunnel. 
on  tin1  vein  encountei  1 

e  the  back  of  the  tunnel. 
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SOUTH  DAKOTA 

Mica,  Lepidolite.  Bervl,  and  Lithia 
Ore  Will  Be  Shipped 

Custer — The  Rare  Minerals  Co.  is 
operating  its  property  two  miles  east 
of  here  and  production  of  plate  and 
scrap  mica  is  being  made.  While  the 
property  has  been  worked  by  open  cut, 
a  new  shaft  has  been  started.  This 
will  be  sunk  to  a  depth  of  100  ft.,  and 
the  mine  will  be  opened  to  larger  pro- 
duction. W.  W.  Olds  is  in  charge  of 
the  work. 

Keystone — The  Maywood  Chemical 
Co.  is  making  regular  shipments  of 
lithia  ore  to  the  company's  plant  at 
Maywood,  N.  J.  Diamond  drills  will 
be  employed  at  the  property  to  deter- 
mine the  extent  of  the  deposit,  and 
the  work  is  to  start  soon. 


stitute  the  only  leasing  operations  of 
consequence. 

Silverton — The  Sunnyside  Mining  & 
Milling  Co.,  operating  the  Sunnyside 
mines,  at  Eureka,  have  now  about  100 
men  employed  and  is  increasing  the 
force  as  fast  as  men  can  be  procured 
and  the  development  work  justifies. 
The  mines  ranked  when  they  closed 
down  in  1921  as  among  the  largest 
producers  of  lead  and  zinc  ores  in  Colo- 
rado. The  output  was  about  400  tons 
daily.  The  mill  was  a  pioneer  in  selec- 
tive notation  and  is  considered  one  of 
the  most  modern  and  up-to-date  plants 
in  the  state.  No  statement  has  been 
made  as  to  when  the  mill  will  be  put 
into  operation. 

The   Melville   Mining   &   Milling   Co., 


MICHIGAN 

Rock  Too  Rich  to  Drill  Is  Encountered 
in  New  Baltic  Shaft 

Houghton — The  Copper  Range  com- 
pany temporarily  suspended  mining 
operations  in  the  Trimountain  mine  on 
Dec.  1,  and  the  200  miners  employed 
were  transferred  to  the  Champion.  The 
number  of  men  underground  at  the  two 
properties  warranted  only  the  opera- 
tion of  the  Champion.  The  Baltic  will 
continue  as  usual.  The  Champion  is 
the  largest  and  richest  of  the  group  of 
three.  Development  work  will  con- 
tinue in  No.  2  shaft,  Trimountain,  and 
the  construction  of  the  new  steel  and 
concrete  shaft  and  rock  house  now 
under  way  at  this  shaft  will  continue. 
The  structure  should  be  completed  and 
ready  for  use  by  spring.  By  concen- 
trating mining  work  in  Champion  and 


which   recently   resumed   operations    on 
Work  is  being  continued  by  Henault     tne  Iowa-Tiger,  is  making  a  good  ton- 

&  Co.  at  the  Bob  Ingersoll  mine,  and     nage  of  lead-silver  ore,  and  recent  de-  Baltic" until  such  "a  time" as  the  "labor 

deposits  of  lepidolite,  mica,  beryl,  and     velopments  insure  prolonged  operation,  situation   improves,   there    will   not   be 

lithia  ore  have  been  developed.    Regu-         The   railroad    situation   is   somewhat  such  a  spread  of  costs,  and  more  cop- 

lar  production  is  assured.  improving,  but  there  is  still  much  delay  per  per  man  employed  underground  will 

Lead — The    Homestake    management     in   moving  ore   to  the   smelters.      It   is  be  possible, 
has    announced   that   dividends   will   be     reported  that  the  American  Smelting  &         Copper  rock  so  rich  that  drilling   is 

increased    to   50c.   per   share  beginning     Refining  Co.  has  half  a  million  dollars  done  with  difficulty  is  being  encountered 

worth  of  bullion  tied  up  in  narrow-gage  in    the    south    drift    at    the    1,250,    or 

cars    between    Denver    &    Rio    Grande 

terminals. 


with  the  November  distribution, 

Deadwood — Excavations  are  being 
made  for  a  one-unit  plant  of  50-ton 
capacity  at  the  property  of  the  Cutting 
Mining  Co.  The  arrangements  will 
be  such  that  additions  can  be  made  and 
the  capacity  increased  as  it  becomes 
necessary.     Oil  flotation   is   to  be  used. 


COLORADO 

Railroad  Difficulties  Serious  at  Ouray 

Wages  $4.50  for  Miners 

Ouray— Railroad  car  shortage  is  still 
acute  and  is  a  handicap  to  local  mining 
operations.  The  regular  producers  not 
only  have  some  difficulty  getting  in  sup- 
plies, but  have  been  unable  to  ship  ore 


JOPLIN-MIAMI   DISTRICT 

New  Mills  Are  Started  North 
of  Miami 

Miami — The  Eagle-Picher  Lead  Co. 
will  start  its  Goodwin  mill  in  the  near 
future.  It  is  the  last  of  the  company's 
seven  mills  to  be  put  into  operation 
after  the  shutdown  of  a  year  ago.  It 
is    of   400-ton   cap  icity,   and   will    give 


bottom,  level  of  the  New  Baltic  shaft 
of  Arcadian  Consolidated.  This  opening 
is  in  230  ft.  from  the  shaft.  The  last 
few  cuts  have  been  in  ground  heavily 
charged  with  copper,  mostly  barrel 
work,  the  showing  being  equal  to  that 
on  the  level  above.  The  vein  matter 
now  being  cut  is  a  continuation  of  the 
rich  shoot  encountered  on  the  1,100 
level.  The  drift  to  the  north,  now  in 
170  ft.,  continues  in  good  stamp  rock. 
Drifting  both  north  and  south  will 
continue. 

Mayflower-Old  Colony  plans  to  pur- 


employment  to  about  150  men.     It  has  sue    its    present   program    of   develop- 

been   down   eighteen   months.  ment.     The   company   is  working   only 

A  tract  of  land  two  miles  southeast  a  small  force,  and  on  the  present  basis 

of    Hockerville    is    being    drilled,    with  of    operations    has    sufficient   funds    to 

and  concentrate.     This  has  resulted  in     indications  of  a  well-defined  orebody,  by  last    fully    another    year.      At    present 


an  accumulation  of  product  in  consider- 
able quantity.  Concentrate  has  been 
stored  at  the  mills  and  has  been  also 
brought  to  town  and  dumped  in  ware- 
houses, so  that  it  will  have  to  be  re- 
loaded and  hauled  to  railroad.  The  car 
shortage  is  due  to  the  inability  of  the 
D.  &  R.  G.  W.  railroad  to  keep  suffi- 
cient locomotives  in  repair  to  bring  in 


C.  E.  Gordon,  Ralph  Chambers,  W.  C.  shaft  repairs  and  a  general  overhauling 
Harp,  and  others.  This  is  the  first  of  equipment  are  under  way,  opening 
promising  drilling  thus  far  to  the  east  work  having  been  temporarily  sus- 
of  Hockerville,  except  in  Sunnyside.  pended.  Repairs  will  require  two  or 
A  new  shaft  has  been  completed  at  three  weeks.  On  the  1,700  level,  the 
the  Lucky  Syndicate  mine,  about  1,500  crosscut  which  has  been  proceeding 
ft.  west  of  the  mill,  and  a  gasoline  southeast  along  the  strike  of  the  May- 
locomotive  is  being  used  to  haul  dirt  flower  bed  will  be  continued  to  provide 
from    it.      A   new   boiler  has    been   in-  the   geological  data   on   which   to  base 


empty  cars.    Wages  throughout  the  San     stalled    at    tne    shaft,    for    the    hoists,  future   development.      This    opening    is 

The  mine  is  being  put  at  double  shift,  now  in  trap  after  passing  through  170 

Leon  Childress  is  superintendent.  ft.   of  commercial  rock.     On  the   1,400 

The    Butte-Kansas    Mining    Co.    has  level,  the  east  crosscut,  in  400  ft.,  will 

started  up  its  No.  1  property  at  Waco,  be   continued   toward   a   copper-bearing 

after    an    idleness    of    about    eighteen  area  that  some  time  ago  was  tapped  by 

months.     The   company  also   owns   the  the  diamond  drills. 

Acme  mine,  in  the  Waco  field,  known  as  North  Kearsarge  and  other  Osceola 
its  No.  2,  which  has  been  producing  shafts  are  being  kept  in  repair,  and  this 
about  a  month  Together  the  company  sort  of  work  will  continue  at  the 
has  five  shafts  m  active  use,  one  property  wherever  necessary  through- 
having  been  just  recently  completed,  out  the  winter.  This  will  make  it  pos- 
it can  produce  about  1,000  tons  of  dirt  sible  to  resume  operations  without  de- 
per  day.  L.  P.  Buchanan,  of  Joplin,  is  lay  in  the  spring  if  labor  and  metal- 
managing  director  of  the  company.  market  conditions  warrant  that  step 
The  American  Zinc,  Lead  &  Smelting  The  North  Kearsarge  branch,  the  most 
Co.  is  marketing  about  200  tons  of  productive  part  of  the  mine  is  in 
calamine  from  Treece  every  week.    The  splendid     physical     condition      '  No 


Juan  were  reduced  50e.  some  time  ago. 
but  were  increased  by  that  amount  in 
'October,  making  the  pay  for  drill  run- 
ners $4.50  per  day. 

Active  preparations  are  going  on  at 
the  Revenue  mine  for  a  winter  of  ex- 
ploration and  development.  The  plant 
and  buildings  are  being  reconstructed, 
the  old  power  plants  run  by  water 
power  are  being  abandoned,  and  a  new 
compressor  is  being  installed.  Thomas 
H.  Woods,  of  Camp  Bird,  is  in  charge. 

The  Atlas  and  Mountain  Top  con- 
tinue steady  production.  The  Atlas  is 
putting  its  new  mill  machinery  and 
mine   equipment   into   operation  and   is 


T  ,,  — ™«  •*!<=<=._<=  c.aj   »ki.    j.ne  spienaia     pnvsicai     condition        Nn      1 

increasing    iormage       Leasers    at    the  ore  is  mined  by  sublessees,  mostly  small  shaft  has   been  retimbered throughout 

TBarstow  and   Bachelor   mines   continue  operators,  on   the   company's   lands    at  and  new  electric  pumps  are  keeping  the 

exploration  _and  development,  and  con-  this  place.  shaft  dry  n-eepuig  tne 
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The  Situation  at  the  Mines 

By  Arthur  B.  Parsons 
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THE  NEAR  APPROACH  of  real  winter  weather  has 
had  a  stabilizing  effect  on  the  mining  industry.  Pros- 
pecting generally  has  been  suspended,  and  many  small 
operations  in  outlying  districts  have  been  discontinued, 
thereby  releasing  some  miners;  most  of  the  underground 
workers  who  can  be  expected  to  return  to  the  mines  from 
summer  pursuits  have  done  so.  As  a  consequence  producers 
know  about  where  they  stand  with  respect  to  labor  supply. 
In  most  districts  the  companies  report  that  they  could  use 
more  miners  to  good  advantage,  but,  as  there  is  little  like- 
lihood of  getting  material  additions  to  present  forces,  pro- 
grams are  being  based  on  the  number  of  men  now  available. 

Production  in  the  aggregate  is  at  a  somewhat  higher  rate 
than  a  month  ago.  A  feeling  of  optimism  prevails  as  to  the 
continuance  of  metal  prices  at  levels  little  lower,  at  worst, 
than  those  ruling  today,  and  effort  is  now  centered  on  steady 
and  economical  output  during  the  winter.  Generally  speak- 
ing, conditions  for  underground  work  improve  as  the  ther- 
mometer drops  outdoors;  ventilation  is  better  and  miners 
feel  better.  A  more  productive  day's  work  is  the  result. 
Some  companies  doubtless  will  increase  their  output  mate- 
rially, but  it  seems  probably  that  the  current  rates  of  pro- 
duction indicate  closely  the  approximate  scale  of  operations 
for  the  next  few  months. 

In  California,  lode-gold  mining  is  more  active  than  for 
a  long  time.  The  Belmont  Shawmut  is  now  producing  about 
450  tons  per  day  of  $5  gold  ore.  The  California  Rand  Silver 
Co.'s  flotation  plant  at  Randsburg  is  handling  200  tons  of 
25-oz.  silver  ore  daily  and  high-grade  ore  is  being  shipped. 
In  Plumas  County,  the  Engels  and  Walker  copper  mines 
keep  an  even  tenor,  with  about  1,250,000  lb.  each  per  month. 

Tonopah  (Nev.)  production  is  at  the  maximum,  the  rate 
being  about  $600,000  per  month,  with  the  Tonopah  Exten- 
sion and  Belmont  companies  leading,  with  $150,000  each, 
followed  by  the  West  End,  $120,000;  Tonopah  Mining, 
$  100,000;  and  several  small  producers.  The  Tonopah  Divide 
in  November  shipped  1,800  tons  of  $25  ore  to  Tonopah; 
the  Rochester  Silver  Corporation  produced  $50,000  in  bul- 
lion, and  the  White  Caps,  $30,000.  The  Candelaria  Mines 
Co.  is  treating  250  tons  of  $15  ore  per  day  in  its  new  cyanide 
plant;  the  United  Comstock  has  brought  the  capacity  of 
its  2,000-ton  plant  up  to  1,500  tons  of  ore  averaging  about 
$5;  and  the  new  Betty  O'Neal  mill  is  handling  100  tons 
of  $20  ore  daily.  The  Yellow  Pine,  at  Goodsprings,  has 
resumed  zinc  mining  after  two  years  of  idleness,  and  the 
Nevada  Consolidated  has  brought  its  tonnage  of  copper 
ore  up  to  2,400  per  day  in  two  new  units. 

The  following  table  shows  the  approximate  current  rate 
of  production  of  the  copper  mines  of  Arizona  in  pounds 
per  month: 

•omintofl  -.2.250,000     Copper  Queen    (P.  D.).7.7"<>  

..6.000,000  United     Verde     i: 

,"0.000         si..n    ;:  ii 

.  .  .5.500,000    Ray  i  lonsolldati  d  8, I 

I  nzona.  .    .3,700,000 

Along  the  border  in  Mexico,  Greene-Cananea  is  producing 

000  lb.  of  co]  onth;  the  new  Moctezuma  mill 
is  shipping  concentrate  >     D  Erom  which  :i, 500, 000  lb. 

is   recovered.     The  Ahumada   and    ESrupci6n   Blinea  are  ship- 
ping to  El  Paso  enough  ore  to  return    10,000,000  Hi    of  lead 

DO0  oz.  of  silver   monthly. 
At  Garfield,  the  Utah   I  three  "flo- 

tationlzed"  th<    Hague  mill,  and  the  plan  I     to 

more    daring    the    next    few    months.      T|N 

1  daily  capacity  of  about    3,000  ton   .  with 

still    idle.     The    Arthur   plant  is   hnndling   17,000   tons  per 
day.   making  the   current    combine, |  ,,,„,,    produc 

tion  about   12,000,000  pounds. 

tah   Consolidated   ll  milling  800  tons  per  day  at 
r  shipments   from   Bingham    during    November 

United  SI  1.0         ■■    .   Utah 

rm    Mines   Co.,    1,700    tons     all    sil\. 
-I. .mi    1,301 

•"  i  ement  co]  | 


Tintic  production  for  November  exceeded  that  of  October 
by  10  per  cent.     Shipments  in  tons  were: 

Chief  Consolidated    11,450  Dragon  Consolidated 2.U00 

Eagle  &  Blue  Bell 3,100  Iron  Blossom    1,950 

Colorado    2,000  Centennial  Eureka    550 

Tintic   Standard    7,800 

At  Park  City,  the  Park  Utah  company  shipped  4,088 
tons  of  50-oz.  silver  ore;  Silver  King  Coalition,  4,201  tons 
of  high-grade  lead-silver  ore  and  concentrate;  Park  City 
Mining  &  Smelting  Co.,  4,854  tons;  and  Ontario,  1,630  tons. 

In  the  Coeur  d'Alene  district  of  Idaho  the  Bunker  Hill 
company  is  running  two  lead  furnaces,  making  200  tons 
of  lead  per  day.  A  material  increase  is  reported  in  the 
output  of  lead-silver  ore,  the  total  being  22,800  tons  of  an 
average  value  of  $50,  with  an  aggregate  value  of  well  over 
a  million.  The  following  figures  are  approximate  monthly 
outputs  in  tons  of  lead  ore:  Bunker  Hill  &  Sullivan,  6,000; 
Federal,  5,000;  Hecla,  4,000;  Hercules,  3,000;  Tamarack, 
2,500;  Callahan  (started  during  the  month),  700;  miscel- 
laneous, 1,600.  The  Callahan  also  produced  1,500  tons  of 
zinc  ore  and  the  Federal  2,500  tons.  At  Talache,  175  tons 
per  day  of  $20  ore  is  being  concentrated.  The  Idaho  Con- 
tinental, at  Port  Hill,  is  making  800  tons  per  day  of  65 
per  cent  silver-bearing  lead  concentrate. 

Production  at  Butte  is  still  regulated  by  the  number  of 
miners  available,  although  the  Anaconda  company  has  800 
more  miners  than  in  September,  and  9,000  men  are  reported 
to  be  working  in  the  mines  of  the  district.  Anaconda  is 
getting  300  tons  of  zinc  ore  daily  from  its  Emma  mine. 
The  Butte  &  Superior  is  concentrating  about  1,000  tons  of 
14  per  cent  zinc-silver  ore,  and  Senator  Clark's  Elm  Orlu 
almost  as  much.  All  of  this  zinc  finds  its  way  to  Great 
Falls,  where  Anaconda  is  operating  its  electrolytic  plant  at 
full  capacity.  The  Davis  Daly  company  is  getting  about 
1,000  tons  per  day  from  its  Colorado  and  Hibernia  mines. 
Rates  of  monthly  copper  production  are  approximately  as 
follows:  Anaconda,  14,200,000  lb.;  North  Butte,  1,800,000 
lb.;  East  Butte,  600,000  lb. 

In  New  Mexico,  the  only  important  mine  not  now  oper- 
ating is  the  Burro  Mountain  property  of  the  Phelps  Dodge 
Corporation.  The  Chino  Copper  Co.  is  mining  ore  to  pro- 
duce about  2,500,000  lb.  of  copper  per  month;  and  the 
Calumet  &  Arizona  company  is  shipping  350  tons  of  copper 
ore  daily  from  its  "85"  mine  to  Douglas,  Ariz. 

In  the  .loplin-Miami  zinc-lead  district  122  properties  are 
producing  11.000  tons  of  concentrate  per  week,  equivalent 
to  about  6,000  tons  of  slab  zinc. 

The  doubling  of  its  regular  dividend  rate  to  50c.  per 
month  by  the  Homestake  company  indicates  the  condition 
of  gold  mining  in  South  Dakota.  The  production  for  the 
Black  Hills  during  November  was  $568,000  in  bullion,  of 
which  the  Trojan  contributed  $50,000. 

Michigan  copper  production  is  at  about  50  per  cent  of 
normal,  or  11.000,000  lb.  per  month.  Figures  in  pounds  for 
November  follow: 

:    i   .v    II.-, -la  5,000, Mm k 1   ; 

i    i,    Royal    601  I    ingi  1,726,000 

■  if  BOO.OOO      H  olvi  i   n,- UOO.OOO 

900,000 

Northern  Ontario  production  has  been  interfered  with  by 
shortage  of  power,  tn  November  the  Mining  Corporation 
produced    LBO.000  oz.  of  Bilver;   Coniagas,   100,000;    Nipis- 

sing.  275.00(1;  Keele> .  90,000;  .iii.l  McKinley,  55.000.    Gold 

production    figures    are    as    follows: 

..,i,,    Shore 
Klrkland  Bold 

110,000     Holllnjfei 

100,000     Mclntj  re  .,  170,000 

In  British  Columbia,  the  Consolidated  Mining  &  Smelting 

ii    Trail,   is   handling   about    88,000   tons    per    month    of 
rich    zinc-lend  silver    ore    an,!    ,  our,  nt  rate,    of    which    80,000 
from     its     own     Sullivan     mine.       The     Silversmith. 
Florence,   and    Standard  mines   are  among   the   more   impor- 
tant independent  shippers     The  Qranby  company  ha 

pper  OUtpUt  at    \nyo\   to  2,8(10.000  lb.  per  month. 
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The  Market  Report 

Daily  Prices  of  Metals 


Copper,  N.  Y., 
net  refinery* 
Electrolytic- 

Tin 

Lead                                   Zino 

Nov. 

'.'9  Per  Cent 

Straita 

N.  Y. 

St.  L.                 St.  L. 

30 

n".62S 

34*875 

36  125 

7TlO 

6.95@6.975 

7.00@7.05 

2 

13.65 

35.00 

36  25 

7.10 

6.95@6.975 

7.05@7.10 

4 

13.65 

34.875 

36.00 

7.10 

6  95@6.975 

7.10@7.15 

5 

13.65 

35.125 

36.25 

7.10 

6.95@6.975 

7.10@7.20 

6 

13.65 

35.875 

37.00 

7.10 

6  95@6.975 

7.15@7.20 

•These  prices  correspond  to  the  following  quotations  for  copper  delivered:  Dec.  1st, 
13.875c;  2d  to  6th  inc.,  13.90c. 

The  above  quotations  are  our  appraisal  of  the  average  of  the  major  markets  based 
generally  on  sales  as  made  and  reported  by  producers  and  agencies,  and  represent  to 
the  best  of  our  judgment  the  prevailing  values  of  the  metals  for  deliveries  constituting 
the  major  markets,  reduced  to  the  basis  of  New  York  cash,  except  where  St.  Louis 
is  the  normal  basing  point,  or  as  otherwise  noted.  All  prices  are  in  cents  per  pound. 
Copper  is  commonly  sold  "delivered,"  which  means  that  the  seller  pays  the  freight  from 
the  refinery  to  the  buyer's  destination. 

Quotations  for  copper  are  for  ordinary  forms  of  wire  bars,  ingot  bars  and  cakes. 
For  ingots  an  extra  of  0.05c.  per  lb.  is  charged  and  there  are  other  extras  for  other 
shapes.     Cathodes  are  sold  at  a  discount  of  0.125c.  per  lb. 

Quotations  for  zinc  are  for  ordinary  Prime  Western  brands.  Tin  Is  quoted  on  the 
basis  of  spot  American  tin.  99  per  cent  grade,  and  spot  Straits  tin.  Quotations  for  lead 
reflect  prices  obtained  for  common  lead,  and  do  not  include  grades  on  which  a  premium 
is  asked. 

The  quotations  are  arrived  at  by  a  committee  consisting  of  the  market  editors  cf 
Engineering  and  Mining  Journal-Press  and  a  special  representative  of  the  Federal 
bureaus  in  Washington  which  are  interested  in  the  mining  industries. 

London 


Copper 

Lead 

Nov. 

Standard 

t  Eleeto- 

lytic 

Spot      |     3  M 

Spot 

3M 

Spot 

3M 

Spot 

3M 

30 

62 

62| 

69* 

174 

175} 

26 

25} 

39 

35f 

Deo    1 

62  } 

63} 

1     69J 

175 

176 

25| 

25 

37} 

35} 

4 

62} 

63| 

I     69f 

174} 

1751 

25J 

25 

38 

35*. 

5 

62} 

63} 

69| 

176 

177 

25| 

25 

38| 

35} 

6 

62f 

63J 

1     69* 

179} 

1801, 

25} 

25| 

38} 

35} 

The  above  table  gives  the  closing  quotations  on  the  London  Metal  Exchange, 
prices  in  pounds  sterling  per  ton  of  2.240  lb. 

Silver  and  Sterling  Exchange 


Sterling 
Exchange 
"Checks" 

Silver 

ec. 

New  York 

Domestic 

Origin 

New  York 
Foreign 
Origin 

London 

4 
5 
6 

4.52} 
4.53} 
4.56 

99} 
99| 
99| 

64f 
65} 
65| 

3  2  A 
32^ 
32f 

New  York  quotations  are  as  reported  by  Handy  &  Harman  and  are  In  cents  per 
troy  ounce  of  bar  silver,  999  fine.  London  quotations  are  in  pence  per  troy  ounce  of 
sterling  silver,  925  fine.  Sterling  quotations  represent  the  demand  market  in  the  fore- 
noon.    Cables  command  one-quarter  of  a  cent  premium. 


Metal  Markets 

New   York,  Dec.  6,  1922 

Copper  has  sold  in  fair  volume  dur- 
ing the  week,  but  most  of  the  other 
metals  have  been  more  than  usually 
quiet.  Practically  all  metal  consumers 
are  looking  forward  to  a  particularly 
successful  year  in  1923,  though  the 
slowness  of  European  recovery  is  dis- 
appointing. 

Copper 

Most  of  the  talk  in  the  copper  market 
during  the  week  has  had  to  do  with  the 
rumored  acquisition  by  the  Anaconda 
company  of  the  Guggenheims'  interest 
in  Chile  Copper,  which,  it  is  thought, 
would  lift  the  Chile  production  out  of 


competition  with  that  of  higher-cost 
producers.  No  official  announcement 
has  been  made,  but  it  is  likely  that  the 
deal  will  go  through  as  soon  as  satis- 
factory financial  arrangements  can  be 
made.  The  rumors  have  had  a  slight 
strengthening  effect  on  the  copper  mar- 
ket, and  some  producers  are  now  asking 
14c.  delivered,  especially  for  metal  for 
delivery  far  forward.  Most  of  the 
business  has  been  for  December-Janu- 
ary-February, and  the  price  has  been 
generally  13ic.  delivered,  though  pre- 
miums have  been  obtained  above  this 
price  for  certain  lots  or  where  the 
freight  rate  is  unfavorable.  Several 
producers  continue  to  quote  13|c.  de- 
livered today  on  desirable  business,  but 


the  undertone  is  firm.  Export  business 
continues  fair,  with  France  and  Italy 
the   principal   buyers. 

Lead 

The  official  contract  price  of  the 
American  Smelting  &  Refining  Co.  con- 
tinues  at   7.10c,   New   York. 

Sales  of  lead  have  not  been  so  large 
as  last  week.  Some  producers  report 
an  almost  entire  absence  of  inquiry. 
Certainly  the  situation  is  much  easier 
than  it  was  a  few  weeks  ago,  and  it  is 
reported  that  consumers  are  having  no 
difficulty  in  getting  lead  at  the  price 
set  by  the  leading  interest,  for  Decem- 
ber-January shipment.  Spot  lead  is 
reported  to  command  premiums  of  10 
to  15  points,  but  almost  none  has  been 
sold.  Consumers  report  business  as 
good  as  ever  and  prospects  unusually 
encouraging  for  the  first  half  of  the 
new  year.  The  easier  feeling  in  the 
lead  market  is  attributable  to  increased 
supplies,  chiefly  from  Mexico  and 
Canada,  rather  than  to  decreased  con- 
sumption. The  St.  Louis  market  is 
exceedingly  quiet  and  the  quotations 
are  almost  nominal. 

Zinc 

The  market  has  shown  some  im- 
provement in  price  owing  almost 
wholly  to  the  support  given  it  by 
European  business,  it  being  more 
profitable  for  many  producers  to  ship 
abroad  than  to  sell  in  the  domestic- 
market.  The  export  demand  has  been 
far  better  than  that  from  domestic  con- 
sumers; otherwise  the  mai-ket  would 
hardly  have  shown  the  advancing 
tendency  that  it  has,  as  galvanizers 
have  not  been  anxious  buyers.  It  is 
reported  that  their  orders  have  slumped 
off  somewhat.  Zinc  for  prompt  ship- 
ment is  scarce  and  commands  a  pre- 
mium over  forward  metal.  High-grade 
zinc  continues  to  be  sold  in  satisfac- 
tory volume  for  8.25c.  per  lb.,  with  30c. 
per  100  lb.  freight  allowance.  The 
New  York  price  on  Prime  Western  con- 
tinues at  35c  per  100  lb.  above  the  St. 
Louis  basis. 

Tin 

Tin  continues  dull,  with  practically 
all  business  between  traders  and 
speculators.  The  price  for  prompt  de- 
livery is  well  below  import  cost.  Pro- 
duction in  this  country  promises  to  be 
small,  with  the  more  favorable  smelt- 
ing costs  now  obtaining  in  England. 
Statistics  of  the  New  York  Metal  Ex- 
change show  the  total  visible  supply 
of  tin,  Nov.  30,  as  25,286  long  tons,  com- 
pared with  22,902  a  month  previous. 
United  States  arrivals  during  Novem- 
ber, 4,652;  deliveries,  4,812.  Arrivals 
in  December:  1st,  Straits,  935;  China, 
10;  2d,  Java,  25;  Straits,  35;  4th, 
Straits,  75. 
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Tin  for  forward  delivery  ruled  from 
the  same  prices  as  were  asked  for  spot 
to  one-quarter  cent  above. 

Silver 

The  recent  fall  in  silver  has  been 
checked  by  an  increase  in  the  demand 
from  the  Far  East,  and  some  specu- 
lative bear  covering.  In  addition,  the 
sharp  advance  in  sterling  has  given  the 
New  York  market  a  firm  tone,  but  Lon- 
don continues  dull,  with  limited  trading. 
On  Dec.  6,  the  New  York  quotation  for 
bar  silver  of  "Domestic  Origin"  was  in- 
creased from  993c.  to  99Sc  per  ounce, 
999  fine.  This  increase  is  due  to  the  de- 
creased cost  of  transportation,  as  the 
U.  S.  Government  is  again  accepting 
delivery  at  the  Philadelphia  Mint  in- 
stead of  at  the  Denver  Mint. 

Mexican  Dollars— Dec.  1st,  491;  2d, 
491;  4th,  49S;  5th,  491;  6th,  491. 

Gold 
Gold  in  London:  Nov.  30th,  91s.  3d.; 
Dec.    1st,    91s.    4d.;    4th,    91s.    Id.;    5th, 
id.;   6th,  90s.  7d. 

Foreign  Exchange 
On  Tuesday,  Dec.  5,  cable  quotations 
for    francs    were    6.965c;    lire,    4.89c; 
marks,  0.01  Ac;  and   Canadian  dollars, 
par. 

Other  Metals 

Quotations  cover  large  wholesale  lots  unless 
otherwise  specified. 

Aluminum — General  market  for  99 
per  cent  grade,  22@23c  per  lb.  Lon- 
don quotations,  £92  10s. 

Antimony  —  Chinese  and  Japanese 
brands,  6.45c  W.  C.  C,  6.75@7.25c. 
Cookson's  "C"  grade,  spot,  8g@9c. 
Chinese  needle  antimony,  lump,  nom- 
inal. 4.50c.  per  lb.  Standard  powdered 
needle  antimony  (200  mesh),  5ic.  per 
White  antimony  oxide,  Chinese, 
guaranteed  99  per  cent  Sb,0„  6.75@7c 
Market  more  active. 

Bismuth— $2.45  per  lb.   London  quotes 

Cadmium — $1.15  per  lb.  London 
5s.  6d. 

Iridium— $240@$275  per  OS. 

Nickel — Standard  market,  ingot  and 
shot,  36c;  electrolytic,  39c  Outside 
market  quiet  at  32@34c  per  lb. 

Palladium — $60  per  oz.    London,  £17. 

I'latinum — $10*  per  OZ.    London,  £23. 

Quicksilver— $71(a/$72  per  75-lb.  flask. 
San  Francisco  wires  $70.70.  London, 
£12. 

The  prices  at  If. halt.  Mohbdenum. 
Monel  Metal.  Osmium.  Kadium,  Rhod- 
ium. Selenium.  Tellurium  ud  Thallium 
arc  unchanged  from  prices  given  Dei      ' 

Metallic  Ores 
'  hrome     Ore — Indian     chrome     ore, 
pa  tOO,  c.i.f.  Atlantic  ports.    Rho 
desian    and    New    Caledonian,    $23   and 
t25  per  ton.     Market  qniet. 

Magnetite    Ore — F.o.b.    Port    Henry, 

N.  V.:  Old  bed  21   furnace,  $5  per  long 

ton ;  old  bed  concentrates,  63  per  cent, 

Harmony,   cobbed,   63   per   cent, 

15.26;  new  bed  low  phosphorus,  65  per 

cent,  $7.50. 


Manganese  Ore — 30c  per  long  ton 
unit,  seaport,  plus  duty;  equivalent  to 
about  45c  Chemical  ore,  $75@$80  per 
gross  ton. 

Molybdenum  Ore — 60c  per  lb.  of 
MoSi  for  85  per  cent  MoS,  concentrates, 
plus  duty;  equivalent  to  85@90c.  per  lb. 

Tungsten  Ore  —  Wolframite,  $7.50; 
seheelite,  $8.50@$8.75  per  unit  of  WO  , 
f.o.b.  New  York. 

Iron  ore.  Tantalum,  Titanium,  Uran- 
ium, Vanadium,  and  Zircon  ore  are  un- 
changed from  the  quotations  published 
Dec.  2. 

Zinc  and  Lead  Ore  Markets 

Joplin,  Mo.,  Dec.  2 — Zinc  blende,  per 
ton,  high,  $46.30;  basis  60  per  cent  zinc, 
premium,  $44@$45;  Prime  Western. 
$42@$43;  fines  and  slimes,  $41@$39; 
average  settling  price,  all  grades  of 
blende,  $41.75.  Calamine,  basis  40  per 
cent  zinc,  $22@$23;   average,   $22.82. 

Lead,  high,  $94.30;  basis  80  per  cent 
lead,  $93;  average  settling  price,  all 
grades  of  lead,  $87.63  per  ton. 

Shipments  for  the  week:  Blende, 
17,816;  calamine,  100;  lead,  2,527  tons. 
Values  all  ores  the  week,  $963,490. 

Buyers  claim  there  are  60,000  tons  of 
zinc  ore  in  the  bins  at  the  mines,  con- 
tracted for  sale.  For  the  first  time 
in  many  months  shippers  have  found 
shipping  facilities  nearly  adequate  to 
the  demand.  Even  with  the  better  serv- 
ice the  past  three  weeks  the  supply 
of  cars  is  still  200  short  each  week. 

Platteville,  Wis.,  Dec.  2— Blende, 
basis  60  per  cent  zinc,  $45  per  ton. 
Lead,  basis  80  per  cent  lead,  $93  per 
ton.  Shipments  for  the  week:  Blende. 
4,031  tons;  lead,  none.  Shipments  for 
the  year:  Blende,  26,200;  lead,  1,349 
tons.  Shipped  during  the  week  to 
separating   plants,  809  tons  blende. 

Non-Metallic  Minerals 
China  Clay  (Kaolin) — Crude,  $6@ 
$8;  washed,  $8@$9;  powdered,  $12@ 
$20;  bags  extra,  per  net  ton,  f.o.b. 
mines,  Georgia;  powdered  clay,  $14(«) 
$20,  f.o.b.  Virginia  points.  Imported 
lump,  $15(ft$22,  f.o.b.  American  ports; 
powdered,  $10@$45,  f.o.b.,  New  York. 
1A  grade,  refined,  $14@$15  per  ton, 
Delaware.  Canadian,  in  lumps,  $16@ 
$18,  f.o.b.  Quebec  points. 

Fluorspar  —  Fluxing  gravel,  85  per 
cent  CaFi  and  not  over  5  per  cent 
silica,  $21.50,  f.o.b.  mines;  not  over  6 
per  n'li!  Bllica,  $21;  80  per  cent  grade, 
r  5  per  cent  silica.  $130;  ground 
acid  grade,  $45  in  bulk;  ground  enamel- 
ing grade,  $35  in  bulk;  packages,  $4 
extra,  all  f.o.b.  mines,  Illinois.  N Fo.  1 
lump.  $30;  No.  2,  lump,  $25,  f.o.b. 
Illinois  mines. 

Magnetite — $16  per  ton  for  crude, 
$40  for  unground  calcined  magnesite. 
f.o.b.  California  points.  Northwest 
American  magnesite  industry  shut 
down,     I 1  magnesite   grains. 

ton,  f  o.li.  Baltimore;  $45, 
r,  Pa.  Demand  Increasing  for 
white  plastic  magnesite. 

Mo, i  —Scrap  material,  $22  per  short 
ton,  New  Hampshire  points;  disk,  15c. 
per  lb.;  washer,  8@10c    For  other  mica 

<piot.it ions  see  issue  of  Dec.  2. 


Talc — Ground  from  150  to  200  mesh, 
$8.50  per  ton,  bags  extra  ($1  for 
50-lb.  paper  bags  or  10c  each  for  burlap 
bags,  12  to  the  ton),  f.o.b.  Vermont. 
Competition  keen.  Demand  has  dropped 
about  20  per  cent  lately.  For  other 
talc  prices  see  issue  of  Dec.  2. 

Asbestos.  Barytes,  Bauxite.  Chalk. 
Diatomaceous  Earth.  Emery,  Feldspar. 
Fuller-  Earth,  Graphite,  Gypsum, 
Limestone,  Monazite,  Phosphate,  Pum- 
ice, Pyrites,  Silica,  Sulphur  and  Tripoli 
are  unchanged  from  the  prices  published 
Dec.  2. 

Mineral  Products 
Arsenious  Oxide  (white  arsenics- 
Actual  sales  averaged  about  12.75c 
per  lb.  Buyers  willing  to  pay  up  to 
15c  if  they  could  secure  prompt  sup- 
plies. 

Copper  Sulphate,  Potassium  Sulphate, 
and  Sodium  Sulphate  are  unchanged 
from  quotations  of  Dec.  2. 

Ferro -Alloys 

Ferromanganese  —  Domestic,  78@8* 
per  cent,  $100  per  gross  ton,  f.o.b. 
furnace.  Spiegeleisen,  19@21  per  cent, 
$39,  f.o.b.  furnace;  16@19  per  cent,  $38 

Ferrosilicon — 10  to  15  per  cent,  $38 
@$40  per  gross  ton,  f.o.b.  works;  50  per 
cent,  $75@$80;  75  per  cent,  $115@$120. 

Ferrotungsten — Domestic,  70@80  per 
cent  W,  85@95c  per  lb.  of  contained  W, 
f.o.b.  works. 

Ferrocerium,  Ferrochrome,  Ferro- 
molybdenum,  Ferrosilicon.  Ferrotita- 
nium,  Ferro-uranium,  and  Ferrovana- 
dium  are  unchanged  from  the  prices 
published  Dec.  2. 

Metal  Products 
Copper    Sheets,    Lead    Sheet-.    Nickel 
Silver,    Zinc    Sheets   and    Yellow    Metal 
are    unchanged    from    the    prices    pub- 
lished Dec.  2. 

Refractories 
Bauxite  Brick.  Chrome  Brick,  Chrome 
Cement,  Magnesite  lirick,  Magnesite 
Cement,  Silica  Brick  and  Zirkite  are 
unchanged  from  the  prices  published 
Dec.  2. 

The  Iron  Trade 
Pittsburgh,  Dec.  5.  1922 
Finished-steel  prices  are  firm  in  some 
lines,   and    barely   steady    in   others,   but 

ire    no   definite   declines.     Con- 
cessions from  the  regular  price  of  2c. 
OH  bars,  shapes,  and  plates  are  not  new. 
Mills    are    sold    up    for    various    dis- 
ihead,  the  Steel  Corporation  on 
le    having    by    far    the    largest 
order  book. 

Pig  Iron  -Inquiry  remains  light,  but 
predictions    are    made    that    a    buying 

t  in  foundry  iron  may  occur 
even  this  month.  Quotations  are  down 
50c.  on  hessemer,  to  $28;  $1  on  basic, 
to  $25.50,  and  50c  on  foundry,  to  J 
si  \  y  Furnaces,  with  $1.77  freight 
»  P         mrgh. 

Connellsville    Coke     Prompt    furnace 

IT  86c,  at  $7  to  $7.25,  foundry 
being  unchanged  at  $7.50  to  $8.  Fur- 
nace coke  for  first  quarter  has  been 
quoted  at  $8,  which  does  not  interest 
consumers. 
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Monthly  Average  Prices  of  Metals 


Antimony,   Quicksilver  and   Platinum 


1921 

January 65  .  950 

February 59  233 

March 56.023 

April 59   337 

May 59  810 

June 58  510 

July 60  260 

August      61  .597 

September 66   160 

October     70.970 

November     68  234 


December . 


Silver 

York . 

1922 
65  450 

65  290 

64  440 

66  575 
71  154 
71  149 
70  245 
69  417 
69  515 
68.015 

65  177 


. London 

1921    1922 
39  985 


34  745 
32  479 
34  250 
34  165 
34.971 

37  481 

38  096 

40  082 

41  442 
38  750 


65  760       .   35  645 


33  891 

33  269 

34  080 
36  023 
35.900 

35  644 

34  957 

35  305 
34  498 
32  882 


Sterling  Exchange 

1921 

1922 

372  650 

421  750 

385  932 

435  511 

389  806 

436  912 

391  784 

440.715 

396.580 

444. 106 

377  236 

444,615 

362  565 

444. 165 

364  505 

446  069 

371  725 

442  800 

386  315 

443  583 

396  315 

447  484 

414  880 

Year 62  654     36841 

New  York  quotations  cents  per  ounce  troy,  999  fine,.fdre;j; 
pence  per  ounce,  sterling  silver,  925  6ne. 

Copper 

■ New  York •  * —                       Li 

Electrolvtic 

1921  1922 

January 12.597  13  465 

February 12.556  12.864 

March 11.976  12  5h7 

April 12.438  12.573 

May 12  742  13    III 

June 12  697  13   575 

July 12 .  170  13  654 

August      II    634  15   ''23 

September 1 1   948  I  3   748 

October 12  673  13  632 

-r..           13.035  13  598 


384  191 
i  silver. 


December 


13.555    . ...   66  706 


Standard 

1921  1922 

70  964  65  226 

70  925  60  250 

67  565'  59  245 
69  381  58  799 
73  196  61  092 

71  852  61  988 
71  155  63  137 

68  614  63  784 
67  977  63  I  13 
67  327  62  773 
66  614  62  795 


1921 
79  119 
75  925 
71  190 

71  786 

74  298 

75  082 
75  286 

72  705 

72  295 

73  476 

74  386 


1922 
72  321 
66   125 

65  739 
64.028 

66  5j4 

69  333 

70  321 

69  932 

70  917 
70.693 
70  216 


Year 12  502  69  356  74   ?23 

New  York  quotations,  cents  per  lb.  London,  pounds  sterling  per  long  to 


Lead 

. New  York 

1921  1922 

January 4  821  4  700 

February 4   373  4  700 

March 4  084  4  720 

April 4   356  5.  115 

May     4.952  5  420 

June 4  485  5   745 

July 4  410  5  729 

August 4.382  5  824 

September 4  600  6   110 

October 4  690  6.530 

November 4.683  7.047 

December     4  700 

Year 4.545      . 

New  York  and  St.  Louis  quotations,  ce 
per  long  ton. 

Tin 

. 99^- 

1921  1922 

January 31   470  31   480 

February 28.534  29  835 

March 27.296  28  426 

April 28.990  29  810 

May 31   431  30   149 

June 28.514  30  707 

July 26.755  31    025 

August 25.662  32   134 

September 26.280  32  075 

October 27.278  33  935 

November 28  592  35  911 

December 32   1 06 

Year 28576 

New  York  quotations,  cents  per  lb.     Lorn 

Zinc 


-    -St .  L' i  lis   — 
1921  1922 

4  747 


4.396 
4  421 

4  946 

5  281 


228 
t  rum 
4  272 
4  784 
4  293 
4.260 
4  217 


4  439   6  338 


1921 
23  387 


20  589 
23  399 
.'2  563 
23  399 
23  489 
23.  148 

23  679 

24  483 

25  322 


1922 

23  667 

20  681 

21  266 
22.993 

24  462 
24  685 
24  869 
24  580 

24  131 

25  551 

26  199 


4.363   22.752  

ts  per  lb.     London,  pounds  sterling 


York- 

T92I 
36.000 

32  142 
28  806 
30  404 


32 


Straits • 

1922 
32  100 
30  767 

29  171 
30.605 

30  971 

31  497 

31  733 

32  380 
32  395 
34  600 
36  734 


423 

27.655 
26  301 

26  680 

27  655 

28  935 
32.486 


29  916      .    ..    .      165.265 
Ion,  pounds  sterling  per  1  in° 


1921 

i922 

190.464 

163  055 

166  250 

149  850 

156  024 

143  152 

163  905 

149  840 

177  41  1 

150  163 

167  506 

152  512 

164  530 

156  149 

155  318 

160  006 

156  750 

160  065 

156  380 

170  563 

158  898 

179  341 

169,738 

•- St.  Louis — -*  , — London  — . 

1921  1922         1921  1922 

January 5.413  4  69 1  25. 262  26  321 

February 4  928  4  485  24  850  24.213 

March 4.737  4  658  25  077  25  467 

April 4.747  4  906  25  530  26  576 

May 4.848  5.110  26.923  27  304 

•Jujie 4  42|  5346  26  750  27.893 

July 4  239  5  694  26  262  29  042 

August , 4.  186  6   212  25.068  31    170 

September 4.235  6  548  25.256  31750 

October 4.605  6.840  26.315  34  528 

November 4.667  7   104  25.949  38  011 

December 4.835  ...  26.900  . 

Year 4.655     25.845     

St.  Louia  quotations,  cents  per  pound.   London,  pounds  sterling,  per  long  ton. 


IJut.-ksilv 


(6) 


Pla 


1921  1922 
5.258  4.463 

5.250  4.416 

5.282  4.319 

5.137  4.980 

May 5.250  5.467 


York — .   -Xi' 


00 


January . . 
February. 

March. .  . 
April 


June 
July. 


August 

September. 
*  Ictober 

November 
December 


4.597  5  315 

4.564  6  580 

5.085  6.905 

4.734  6  584 

4.500     


49.545 
46.796 
45  423 
47.000 
46.846 
44.950 
45.028 
42  660 
39.840 
39.804 
49.212 


1922 
49  960 
48  295 
50.204 
52.280 
54.885 
55  115 
55.000 
57.593 
67  640 
72.560 
71    521 


York — . 
1922 
97.260 
89.545 
87  500 
87.500 
85.529 
87  212 
90  180 
98  370 
75.960  117  280 
81.800  109.440 
82  609  108  000 
78.192 


1921 
73.400 
70  227 
72.463 
73  4C4 
73  740 
74.942 
70.440 
73   222 


Year         4  957     45.462     .. 

oil  A  lit  iin  ony  quotations  in  cuts  per  lb.  for  ordinary  brands, 
dollars  per  flask,   (c)  Platinum  in  dollars  per  ounce. 


Pig  Iron,  Pittsburgh 

Bessen 


No.  2  Foundry 


.TaTHiary.  .  . 
February. . 
March. . . 

April 

Maj 

June 

July 
lugusl 
September 
1  Ictober 


In  dollars  per  long  to 


Monthly  Crude  Copper  Production 


Alaska  shipments.. 

Washoe  - 

<  'alumel  &   drizons 

Calumet  &  Hecla 

t  Ither  Lake  Superio 

Chino 


1 
New   Cornelia 
Old  Dominion 
Phelps  Dodge 

Ray. 


ck  Arizona 
Southwest  Metals  Co. .  . 
United  Yerde. 
United  Verde  Extensii  m  . 
Utah  Copper 
Others,  estimated 


July 
4,510,953 

13.600.000 
3,310,001' 

(<> 

O 
2,758,610 

to 

(") 

5,915.000 
2.065.053 
1,783,950 
2,787,000 
6,645.000 
2,908,551 
(  ) 

570.000 
5.600,000 
2,646,810 
11.175.419 
9,600,000 


3.366. 
14.000, 
4.038, 


[,il 
6.383.1 
1.509, 
2.854. 
2.718,1 
7.615,1 
3.844,. 

(a) 


1922 

Septeml 

5,250.] 

13,800,1 

3,358,1 

(c) 

(c) 

3.390,1 

(c) 

in 


575 
6,000 
3,250, 
10,148, 
10,500, 


5.666, 
1.203, 
3.065, 
2,636. 
7,609,1 
3,532, 
(a) 


..771.700 
>,  080,000 
i, 916, 000 


1,226,618 
!, 772, 000 
1.084.00(1 


716. 


5.310.000  (<-> 

3.556.010  3,760,234 

10.605,132  (cl 

10,300.000  11.500,000 


Total  Unit.,!  Stun  s  

Imports    Ore  and  concen- 
trates, matte  10,934,340 
Imports     oi     black    and 

blister,    unrefined  25.656.776 

Imports  of  refined  and  .  Id  7.230.319 


11,801.156         12,815.916 


Bad 
Boleo... 

<  ananea         

Ceno  de  Pasco 

Chile 

C,,iis   M   &S.  "f  Canada.. 

Falcon  Mines     

Furukawa 

Granby  Cons 

Hampden  Cloneurry..    .  . 

Ivitunga       

Mount  Morgan.    . 

Mount  Lyell    

Phelps  Dodge  Mexican.... 

Sumitomo 

Wallaroo  &  Moonta 


549,120 
2.834.980 
2.601.007 

(n) 
8,972.145 

920.000 

900,000 
1,505,000 
2,298,856 

(a) 


594,000 
2.771,880 
2,924,760 

8,553,195 

882,000 

6  56,000 

1.587,000 

4,092,410 

(a) 


2,179,890         2,638.414 
(c)  (<■) 

7.766.010         8.352.540 
956,000     

2.252.600  frt 

2,500.000 

2.933.812 
(a) 


'.732,000 
!.596.060 

ni> 


Comparative  Annual  Copper  Production 

1919  1920                     1921  1922 

January 135,733,511  121,903.744  90.596,597  32.010,292 

February 111.649,512  117,540,000  86,682,941  45,957,530 

March 102,040,460  120.309,316  91046,345  55,705,760 

April 98.808,998  116,078,871  46.946.523  (c) 

May 92,652,975  114.964,207  25,310,511  (c) 

June 95,856,570  116.107.856  24,623,693  to) 

July    100,369,247  109,729,610  22,033,739  (c) 

August 107,994,040  112.460.254  23,248,398  <<■) 

September 108,703,075  104,919.562  23,855,316  (c) 

October 115.143,143  105,231.571  23,231.572  (r) 

November 117,289,735  106,700.178  28,341,442  

December 102.997.633  95.709,009  29.629,137  

(a)  No  copper  produced  during  this  month.       (c)  Not  available. 
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Utah  Copper  Co. 

A  report  of  the  operations  of  the  Utah  Copper  Co.  for 
the  third  quarter  of  1922  states  that  the  net  production  of 
marketable  copper,  after  allowing  for  smelter  deductions, 
was  30,707,766  lb.,  compared  with  21,332,691  lb.  for  the 
previous  quarter.  During  the  period  there  was  treated  at 
the  Arthur  plant  1,518,200  tons  of  ore,  being  373,721  tons 
more  than  for  the  preceding  quarter.  The  average  grade 
of  the  ore  milled  was  1.296  per  cent  copper,  and  the  average 
recovery  was  81.14  per  cent  of  the  total  copper  contained 
in  the  ore,  as  compared  with  1.22  per  cent  copper  and  an 
average  recovery  of  79.51  per  cent  for  the  second  quarter. 

The  average  cost  per  net  pound  of  copper  produced, 
including  all  fixed  and  general  charges,  but  excluding  fed- 
eral taxes,  was  9.585c.  The  gold  and  silver  values  in  the 
concentrates  are  equal  to  1.003c.  per  pound. 

The  following  statement  shows  the  financial  results  of 
the  company's  operations  for  the  quarter,  as  compared  with 
the  previous  quarter: 

Third  Second 

Quartei  Quarter 

1922  1922 

Net  profit  from  copper  production  only                        $1,278,505.44  $323,293  81 
Miscellaneous    income,    includine    payment     for 

precious  metal?                                                                    417.15683  380,864.84 


Total  i 


s  for  the  qunrte 


$1,695,662  27      $704,158  65 


Earnings  for  the  third  quarter  are  computed  on  the  basis 
of  13.74c.  per  pound  for  copper.  The  quarterly  disburse- 
ment to  stockholders  on  Sept.  30,  1922,  was  50c.  per  share, 
amounting  to  $812,245. 

There  was  removed  during  the  quarter  a  total  of  461,218 
cn.yd.  of  stripping,  being  an  average  of  153,739  cu.yd.  per 
month,  as  compared  with  223,639  cu.yd.  and  74,546  cu.yd., 
respectively,  for  the  second  quarter  of  the  year.  The  ore 
delivery  department  transported  a  total  of  1,610373  tons 
of  ore,  being  an  average  of  17,509  tons  per  diem.  The 
Bingham  &  Garfie'd  Ry.  Co.,  operating  in  its  own  common- 
carrier  capacity,  transported  a  total  of  200,792  tons  of 
freight,  or  an  average  of  2,183  tons  per  diem. 

To  meet  the  competitive  wage  situation,  the  company, 
in  common  with  others  operating  in  the  state,  increased 
wages,  on  Sept.  1,  50c.  per  day  to  skilled  lab  >r  and  40c. 
to  semi-skilled.  

Chino  Copper  Co. 

i  opper;  New  Mexico 

A  report  of  the  operations  of  the  Chino  Copper  Co.  for 
the  third  quarter  of  t  h<-  calendar  and  fiscal  year  ended  Sept. 
itel  that  the  seventh  shovel  was  manned  for  serv- 
ile at  the  mines  on  July  24,  and  a  fourth  section  of  the  con- 
centrator was  pla  ition  on  Aug.  16.  At  the  end 
of  the  quarter,  four  mill  sections,  together  with  the  nt 

portion  of  the  regrinding  section,  were  bs  operation. 
The    net.    copper    produced,    after  (eductions, 

amounted   to  9,208,276  lb.,  compared   with   6,662,174   lb.    for 
the  preceding  qua  1 1 

The  total  amount  of  dry  ore  treated   by  the   mill   ft  I 
ninety  two  days  operated  during  the  quarter  was    198,926 
tons,  ■  pei   operating  day,  the 

tge  grade  being  LIS  pea  cent        per,  s    pai 

i   for  the  set  ond  quarter. 
There  wi 

19.80    pn PpeTj   equivalent   to   ■ 

.    19.2a    b  of  i  opper  i    r  drj  ton  of  ore  treat 
and  with  13  ige  grade  of 

per  •  ■■        ■  ry  of  21.22  lb.  per  dry  ton  of 

ore  treated  during   the  second  quart 


There  was  an  actual  decrease  of  15.5c.  in  the  cost  per 
ton  of  ore  treated,  but  owing  to  the  fact  that  more  highly 
oxidized  and  lower-grade  ore  was  milled  than  in  the  pre- 
vious quarter,  the  resulting  cost  per  pound  of  net  copper 
was  somewhat  higher,  due  to  the  lower  recovery.  The  cost 
per  pound  of  net  copper  produced  from  mill  operations  was 
14.36c.  as  compared  with  13.71c.  for  the  quarter  ended  June 
30.  This  cost  includes  all  items  of  fixed  and  general  over- 
head expenses,  except  charges  for  Federal  taxes.  Credit 
for  the  precious  metals  amounted  to  0.04c.  per  pound  of 
copper,  so  that  the  net  cost  was  14.32c.  per  pound. 

Following  are  the  financial  results  of  the  company's 
operations  for  the  periods  under  consideration: 


-1922- 


Third  Second 

Quarter  Quarter 

Operating  loss  $48,427.12  $43.222  01 

shutdown  and  other  non-operating  expenses  45.206.  10  129,389.  12 


Miscellt 

f.o.ss  for  quart 


eluding  pr<  i 


$47,322   55    $126,130.97 


The  above  figures  are  based  on  an  average  of  13.83c.  per 
pound  for  copper,  as  compared  with  13.06c.  per  pound  for 
the  quarter  ended  June  30. 


Ray  Consolidated  Copper  Co. 

Copper;   Arizona 

A  report  covering  the  operations  of  the  Ray  Consolidated 
C  ipper  Co.  for  the  third  quarter  of  1922  states  that  the 
total  net  production  of  copper,  after  allowing  smelter  de- 
duction, was  10,079,470  lb.,  compared  with  5,624,243  lb.  for 
the  previous  quarter. 

There  were  milled,  in  the  period  covered  by  the  report, 
436,000  dry  tons,  averaging  1.57  per  cent  of  copper,  an  aver- 
age daily  tonnage  of  4,739  tons,  compared  with  an  average 
of  2,996  tons  per  day  for  the  actual  operating  days  of  the 
previous  quarter.  The  mill  recovery  was  7.">._3  per  cent 
of  the  total  copper  contained  in  concentrating  ores,  com- 
pared with  73.43  per  cent  for  the  previoti-  quarter. 

The  milling  cost  for  the  quarter,  including  the  customary 
proportion  of  fixed  and  general  expenses,  was  ilT.L'lic.  per 
ton,  compared  with  $1.38  per  ton  for  the  previous  quarter. 
The  average  mining  cost  of  ore  milled  was  $1.11  per  ton. 
including  the  usual  charge  of  15c.  per  ton  for  the  retire- 
ment of  pre-paid  mine-development  expense.  Of  this  total 
2.818c.  was  the  COSl  Of  COai  •  i  ru  lung  and  loading,  leaving 
a  net  mining  cost  of  21.12  per  ton,  compared  with  - 
for  the  previous  quarter.  The  average  cost  per  pound  of 
ii, a  ,  ipper  produced  was  13.61c,  compared  with  a  cost  of 
L8.03c.  tor  the  previous  quarter.  This  figure  includes  all 
general  expenses  other  than  federal  income  taxes,  and  also 
into  accoun.1  i  red  the  value  of  gold  and  silver. 

Miscellaneous  Income  amounted  to  0.326c.  per  pound. 
re  ulting  ni  ■  net  COS!  -I  I  1.18c  per  poOUd,  compared  with 
16.92c.  for  the  previous  quarter. 

The  financial  result  foi  the  quarter,  compared  with  those 
of  the  previous  quarter,  an   a    follows: 

I  tor. I 
Quarter 

\»12 

iratuu  DTonl  orlca  $22,095  45 

(5,704   69 


$57,800    14        I  i    (247,867   23 


T-.  r 
1      lirnt.'*  loss. 

The   average   carrying    price    of    copper    for    the   quarter 
.  compared  with  B  carrying  price  of  13.026c.  for 
the  previous  quarter. 


December  9,  1922 
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El  Oro  Mining  &  Ry.  Co.,  Ltd. 

Gold;  Mexico 

A    report   of    operations    of   the    El    Oro    Mining    &    Ry. 

Co.,  Ltd.,  for  the  year  ended  June  30,  1922,  shows  a  net 
profit  of  £83,602  15s.  2d.*  as  the  following  profit-and-loss 
account  shows: 

DEBIT 

£  s.      d. 

Mining  expenditure 4^''9^  '^       \ 

Railway  department  expenditure                                                            22,7!  6  9       2 

London  expenses \rj^  S       7, 

Directors' fees 2.500  0       0 

Depreciation  of  plant  and  machinery                                                     25,000  0       0 

Provision  far  income  tax  and  corporation  profits  tax                         30,000  0       0 

Exchange.                                         9,270  19       7 

e  carried  to  balance  sheet                                                           83.602  15       2 

645,839      10        I 


CREDIT 


Bullion  recovered 
Railway  department  receipts 
Interest  and  dividends 
Sundry  receipts . 


538,250  10 

70,641  11 

36.047  13 

899  14 


645,839      10 

Balance  sheet  as  of  June   30,  1922,  is  given  as  follows 
DEBIT 


Capital  authorised  1.150.000 

Capital  issued 

Sundry  credit  balances 

Sundry*  shareholders  for  dividends 

Profit-and-loss  account 


0 


B  A. 

0  0 

0  5 

19  0 


Less  dividend  — No.  31 

189.281 
57,375 

10 
0 

9 

0 

Add  profit  for  year  to  June  30.  1922.. 

131,906 
83,602 

10 
15 

9 

2 

Less  written  off  cost  of  shares  in  Cia. 
de  Inversiones.  per  contra        

215,509 
119,060 

5 
1 

II 

9 

1,377,503       3       7 

Production  amounted  to  401,840  tons  milled,  assaying 
$5.14  in  gold  and  $1.24  in  silver.  Bullion  value  realized 
totaled  $2,203,015.22. 

1  Exchange  taken  as  $4  42=  £  I 


International  Nickel  Co. 

A  comparative  consolidated  general  balance  sheet  of  the 
International  Nickel  Co.  for  the  six  months  ended  Sept.  30, 
1922,  follows: 


Me 


Property 

Investments  ....... 

Inventories 

Accounts  and  bills  receivable 

Advances 

Government  securities . 

Loans  on  call  

Cash 


Sept.    30,    1922 

$50,661,026.60 

560.409.  13 

7.345.460   49 

802,439    14 

278.372  41 

100,000.00 

1. 01  1.000   00 

1.260.505    10 


$62,450,951.73       $62,019,212  87 


1922 

$49,761,054   84 

558.485    13 

9.340,598   86 

776,149.44 

144,889    75 

100,000  00 

1.013,000  00 

756,773   7! 


LIABILITIES 


Preferred  stock 

Common  stock 

Accounts  payable  and  tax  reserves 

Preferred  dividend  payable 

Accident  insurance  and  contingent  reserve 
Surplus 


2,600  00 
1,600.00 
1,809.79 
1,689  00 
1,412.55 
i.840   39 


$8,912,600   00 

41.834,600   00 

596,863.59 

133,689.00 

899,826.00 

9.641.634   28 


A  consolidated  general  profit-and-loss 
six  months  ended  Sept.  30,  1922,  follows 


951.73       $62,019,212  87 

statement  for  the 


Total  i 

Administration  and  general  expense. 
Reserved  for  federal  and  fry  nchise  taxes . 


Net  income  ....... 

Preferred  dividend  Xo.  67.  pai.l  Aug.  I,  1922 
Preferred  dividend  No.  68.  payable  Nov.  1, 

1922 

Balance 
Shutdown  expense  and  depreciation 

Reduction  in  surplus 


$133, 
133, 


689.00 
689.00 


$465,092.81 

190,827.44 

$274,265.37 

267,378.00 


Mount  Lyell  Mining  &  Ry.  Co.,  Ltd. 

An  operating  statement  recently  issued  by  the  Mount 
Lyell  Mining  &  Ry.  Co.,  Ltd.,  indicates  that  ore  smelted  dur- 
ing the  year  ended  Sept.  30  last  was:  Mount  Lyell  mine, 
36,820  tons;  North  Mount  Lyell  mine,  20,196  tons;  total, 
•~>7,016  tons;  also  concentrates,  23,495  tons.  The  develop- 
ment of  the  treatment  of  concentrates  by  sintering  and 
smelting  enabled  the  management  to  dispense  with  use  of 
pyrites  almost  entirely  since  the  month  of  March  last.  A 
total  of  3,297  tons  pyrites  was  shipped  for  acid  making. 
The  resumption  of  such  shipments  was  made  possible  by 
federal  duties  on  imported  sulphur.  The  company  produced 
6,066  tons  of  blister  copper,  containing  copper,  6,019  tons; 
silver,  137,392  oz.;  gold,  2,761  oz.  Reduction  in  gold  and 
silver  contents  follows  the  decline  in  tonnage  of  Mount 
Lyell  pyrites  smelted. 

Operations  for  the  year  resulted  in  a  net  profit  of  £127,490. 
There  was  written  off,  mine  prospecting,  £3,430;  depre- 
ciation, £33,715,  and  taxation,  £12,500.  Credit  balance  to 
profit-and-loss  account  is  £396,944.  Liquid  assets  in  excess 
of  liabilities  were  £654,671.  Dividend  of  Is.  per  share  has 
been  declared  payable  on  Dec.  18  next,  subject  to  final  audit. 
Ore  reserves  based  on  previous  figures  are:  Mount  Lyell 
mine,  including  South  Mount  Lyell  mine,  1,671,367  tons; 
North  Mount  Lyell  mine,,  993,775  tons.  The  concentration 
plant  treated  89,443  tons  of  North  Mount  Lyell  ore;  of 
this,  6,377  tons  of  sorted  ore  was  sent  to  smelters;  the 
remainder  produced  23,730  tons  of  concentrates,  assaying 
17.950  per  cent  of  copper.  Direct  smelting  of  North  Mount 
Lyell  ore,  except  occasional  lots  of  high-grade  ore,  was 
discontinued  last  March,  and  blast-furnace  operations  were 
confined  to  reduction  of  concentrates  from  the  North  Mount 
Lyell  ore. 

Additions  now  being  made  to  the  concentration  plant  and 
sintering  plant  are  expected  to  improve  the  position  and 
enable  the  output  of  copper  to  be  maintained  on  a  consider- 
ably lower  grade  of  ore  than  that  mined  last  year,  which 
was  6.870  per  cent  copper.  .It  is  expected  that  the  addi- 
tions to  the  reduction  works  plant  will  be  completed  by  the 
end  of  February.  Reduction  of  wages  by  the  Common- 
wealth Court  of  Conciliation  and  Arbitration  has  given  the 
company  some  relief  from  the  burden  of  the  high  cost,  but 
the  general  position  is  still  unsatisfactory.  The  Common- 
wealth Court  of  Conciliation  and  Arbitration  prescribed 
forty-eight  hours  weekly  for  engineers,  who  refused  to 
accept  the  award,  but  are  now  working  under  the  award. 

The  company's  work  is  still  burdened  by  the  abnormal 
cost  of  coal,  coke,  and  local  transport.  The  average  price 
of  copper  in  the  period  covered  was  £70  lis.  4d.,  compared 
with  £80  6s.  lid.  for  the  preceding  year,  but  the  improve- 
ments in  the  treatment  methods  have  set  off  the  fall  in 
price.  Unless  the  price  improves,  operations  cannot  be 
expected  to  yield  satisfactory  profits  on  average-grade  ore, 
even  when  plant  alterations  are  completed,  unless  there  are 
further  reductions  in  cost  of  labor  and  supplies. 

At  the  chemical  works  the  output  was  as  usual.  Prospects 
are  favorable  for  the  coming  season.  Renewal  of  the  first 
acid  unit  at  the  chemical  works  at  Yarraville  is  completed 
and  a  second  unit  of  the  plant  is  soon  to  be  renewed. 
Alteration  in  smelting  methods  releases  abundant  supplies 
of  pyrites  for  acid  making. 


Transvaal  Gold  Production 

The  following  table  summarizes  Transvaal  gold  produc- 
tion since  1917,  according  to  the  report  of  the  Transvaal 
Chamber  of  Mines: 

RAND  GOLD  OUTPUT    1917-1922.    IX    FINE   OUNCES 

1922            1921             1920            1919            1918  1917 

January' 1                       651,593      670.503      676,059      714,183  782,631 

February 639,728      558,137      625,330      636,728      659,759  721,324 

March J                       671,123      707,036      712,379      696,281  787,091 

April 511,338      681,382      686,979      694.944      717.099  742,774 

May 629,786      687,776      699,041       724,995      741,217  729.388 

June 675,697      678,490      715.957       702,379      727,696  759  725 

July 730,635      689,555      736,099      725,497      736,199  757  894 

August 752,490      711,526      702.083      706.669      740.210  756  650 

September 747,089      691,026      682,173      698,558      708,206  732  230 

October 778,159      707,000      662,472      723,722      679,764  751298 

November 704,236      633,737      677,970      658,701  722,839 

December 681,847      632,215      650,191       641,245  722418 
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Stock                                Eich.              High     Low  Last                       Last  Dlv 
GOLD 

Alaska  Juneau New  York                I  i          I  .11      

Alias                                 Toronto               *I8       '13  *I3( 

Carson  Hill... Boston                   6;         6  f> 

Cresson  Consr.l.  G.. .     N.Y.Curb             21         2i  2|Ot'22Q.          0.10 

Dome  Mines New  York             41         40  41     Oct.  '22.  Q          0.50 

Golden    Cycle Colo.  Springs      "88       »88  *88     June  '21.  Q         0.02 

ii.lli.ll    Consol N.Y.Curb           *6         *6  «6     Dec'19,              0.05 

II  .ih oger   Consol Toronto            116411.4511.64     Nov.    22,  0.05 

I lomestake   Mining..      New  York              80         79i  80     Nov.  '22.  M        0.50 

Keora Toronto                *9         »9  »9                                

Kirkland    Lake Toronto               »50       *4I  «4I      

Lake  Sh.re..                  Toronto              2.89     2.82  2  86      Nov. '22.  Q        0.02 
Mclntvre-  Porcupine.     Toronto           17  50  17.25  17  50     Sept. '22.  K        0.25 

Porcupine   Crown....     Toronto               *20'.     *20  «20     July '17,              0.03 

Portland Colo.  Springs       *40'      *38  '38     Oc^  '20.  Q           0.01 

Schumacher Toronto               *42!     *42}  *42!      

Teck  Hughes Toronto              *85       «83!  «85       

Tom  Heed Los  Angeles        *80       *79  «79     Dec.'l9,              0.02 

United    Eastern N.  Y.  Curl.               I|           I  ,\  I  AOct.  '22,  Q           0.15 

Vindicator  Consol. . .     Colo.  Springs     t*5       t*2  «4     Jan.  '20.  Q         0.01 

Vipond  Cons..    .              Toronto               *59       *56  '58       

White  Caps  Mining..     N.Y.Curb  '10       

Wright-llargreaves..     Toronto             3.35     3.35      ?35     Oct.  '22.  0.05 

Yukon  Gold N.Y.Curb         *60       *50  *50     June '1 8,              0.02J 

GOLD    AND    SILVF.R 

Boston  &  Montana...      N.YCurb           *6         *5  *5       

Cons.  Virginia San  l-'rancisc  >    *I3!     *H1  "12'.    

Dolores  Esperanza...      N.Y.Curb             21          It  2!  Oct.    '22             2.50 

El  Salvador N.Y.Curb          *3        *2  »3       

MacNamara  M.&M.      N.Y.Curb           *8         *7  *7     May '10,              0.02! 

Tonopah  Belmont...      N.Y.Curb             l|         I A  I  AJuly '22.  Q         0.05 

Tonopab  Divide N.  Y.  Curl.        *74       "72  «73      

Tonopah  Extension  .     N.Y.Curb            31         3tV  3!  Oct. '22,  Q          0.05 

Tonopah   Mining              N.YCurb              2A        I  11  1  HOot  '22,  SA.  X  0. 07) 

West  End  Consol....      N.Y.Curb             I  ft       II  I  rjSept .  '  22,  Q.       0.05 

SILVER-LEAD 

Caledonia N.  Y   Curb  '8     Jan.  "21.  M         0.01 

i,i           I     A       1                 .-.ill    Lake               »40         *40  »40      Dec.  '20.                 0    15 

Chief  Consol Boston  Curb          5;         5;  5,   Nov   '22.  Q        0.10 

Columbus  Hex., II              Salt    1  ake               »I6         *I6  'lb      Aug.  '22,                0.03 

Consul     M    As                 Monlroal                26'.        26  26      Oct.  '20,  Q           0.621 

Blue  Bell...      Boston  Curb      t*3       t*2  «3     Nov.  '22,  K        0.05 

i     ,     ,1    M    A  s              Now  York             10         10  10    Jan   '09,              1.50 

\l    AS.  pfd.      New  York             521       50  52;  Sept.  '22,  Q        1.25 

H  irenoe    Silvei               Sp.,1 ■                161     '  s"  »3«     Apr.  '19,             0.01! 

(Ir.ud    Central                Salt  Lake          t*69     f57  -M     Jan    '21.  K          0.01 

Hecla   Mining                 N    1    I  urb            9           !  0.15 

Iron    HI •'■     VCutb          '28       «26  'J7      Apr.    22.  Q          0.021 

N.Y.Curb          *9        «9  -9    June   21,  I          0.02 

It   lake                   3;          V  I)                    :,„••••       ••■•, 

Prin-  Consol,.                Sail   !   ik<                ">         *7  *9     Nov.    17.             0.021 

Silversmith                    Spokane               4".        40  -45        

N.Y.Curb      »33      *3I  -31                 ... 

St.ewart.Mu.es                 N.Y.Curb          «6        *6  -6     Dec. 'IS,            0.05 

2.60     2   SO  2I.K         0.04 

Tintio  Standard             si    lake          3.20     3.07  3.20    Sept '22,  K       0.05 

Utah  A  p.  x                                                         II         2U  3|JNov. '20.  K        0.25 

IRON 

Bethlehem  Steel  "B"      N                             63         59  63]   Oct. '22             1.25 

Ch.r.    Iron                          D                                      1             I  1               

Char.  Iron,  pi, I             Detail                    2          i;  2       

I  York                26)        24j  261    May  '21             0.75 

Col.  Fuel*  Iron.  pld.      NewYork             ...           .  105     Nov. '22            2  00 

Ql    North'n  Iro ••     New  1                    31  i              '2"           I    i0 

Inland  -                                i    Curb  45}  Sept.  '22            1.00 

Mosalii  1. ■■■.,                    \    .     Curb            III        II  III 

\.o>  1                       26         21  25 

47          41  47      May  '21              1.50 

i;,p    Iron  A  Si  .  pfd     Ni                           85         8<  S3     J....  '22             I.7S 

38        17;  17.   Feb  '21            1.50 

II.  s   Steel                        New  York             1031       99  1031  Bept  '22              .25 

.l.pi.l               Nee  York            121       120  12      Nov   "22 

55         55  5  5     Jan. '22              1.50 

Virgiuia  I.C.u    ,|.ll       V                              81         82  82     July '22             2.50 

\  WAIHI  M 

Vanadium  Corp.....     NewYoi             IS|       10 1  i5;Jan.'2I.Q         1. 00 

ASBESTOS 

Cotn          m                "7     55  f;  °''  .'"'8       -52 

S3  U    i  vi. '22,  cj         1.75 
si  I  rill  R 

I9|       181  '°l   Not-  'l».  O            "0 

.  ft,                   \       ,                 611       S9|  61     Bept  '22,  «X      1.00 

MININC.  S.MU  iinc    \Ni>  REFINING 

Metal                            Voik            48          45  48    .-opt.  '22             0  75 

Metal  pfd            Nee  Yo.k          IIOj       1 101  1101   Bepl    '22.Q          .75 

54          47  541   Mar.   21.  Q          .00 

An.er   s,„  .*  lie!  pfd     New  York           Ifjo)        901  oe,  s.,,,   '22  Q            7* 

Am.  Sm.  See.  pfd    v       NewYork                      ...  1011  Oct.   22.  Q        150 

„    i;    i  M          NewYork            38|        37  JJ'.n.    2I.Q       0.50 

i:  ,v  m   pfd     NewYork          «7l  Oet   22  Q        o.»7, 

I  Bid    Of    asked.      Q.   Quarterly.      BA,   Semi-annually.    M. 

Monthly.    K.  Irregular     I.  Initial.    X.  Include,  extra  i„,.„.,„,„„, 

B.  Will,;  Spokane  Pohlman  Inxcstm  nt 

-,inge.  Los  \ngelcs,  ChamlHTof  Htoei 

and  Oil;  Colorado  Springs,  C  1  rado  Springs  Si  ick  Exohangt, 
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Current  Prices  of  Mine  Materials  and  Supplies 


RISE  AND  FALL  OF  THE  MARKET 
Advances — Cast-iron  pipe  up  50c.  per  ton  at  Birmingham 
mill;  S2.50  higher,  in  Chicago  and  rise  of  $4  reported  in 
San  Francisco.  Yellow-pine  structural  timbers,  base  sizes, 
up  $1  per  M  ft.  b.m.  in  Chicago;  $3.25,  in  Kansas  City  and 
$4,  in  both  Cincinnati  and  Birmingham.  Douglas  fir, 
advanced  $1  in  Denver  and  Minneapolis.  Hemlock,  $5 
higher,  in  Montreal.  Cut  nails,  $3.35  as  against  $3  per  keg, 
f.o.b.  Pittsburgh  mill.  Steel  pipe  discounts  reduced  five 
points  in  St.  Louis  warehouses.  Discounts  on  leather  belting 
also  lower. 

General  tendency  of  lumber  and  labor  markets  upward; 
cement  prices  stable,  but  iron  and  steel  tending  downward. 
Declines — Steel  sheets  and  railroad  spikes,  slightly  lower 
at  mill.  Structural  steel  firm  at  $2  per  100  lb.,  Pittsburgh, 
as  against  $2@$2.10,  quoted  one  month  ago.  Wire  nails 
down  20c.  in  St.  Louis  and  60c.  per  keg  in  Dallas,  during 
month.  Douglas  fir  timbers,  down  $1.50  per  M.  ft.  in 
Cincinnati;  the  onlv  lumber  decline  of  importance  in  ten 
cities,  reporting.  Dynamite  slightly  cheaper  in  Cincinnati 
and  San  Francisco. 


are  per  100  lb    in  vt 
i  mill: 
Pittsburgh, 

Large  ~f 

Blue  Annealed  Mill  Lota         Louis 

No.  10 $2.50(o$2  60     $4.10 

Black 

No.  28 3   35<u    3.40       4.85 

Galvanized 
No.  28   4   35"'    4   50       5  85 


i  cities  from  warehouse  also  the 


San 

New 

Chicago 

eisco 

York 

54.00 

$4  35 

$4   19 

5   90 


6   75 


5  90 


STEEL  RAILS— The  following  quotations  arc  per  ton  f.o.b.  Pittsburgh  and 
Chicago  for  carload  or  larger  lots: 

. Pit  tsburgh . 

One 
Current    Year  Ago   Birmingham   Chicago 

Standard  bessemer  rails     ..  .    $43  00       $40  00  $43.00 

Standard  openhearth  rails 43  00         40  00         $43  00  43  00 

TRACK  SUPPLIES — The  following  prices  are  base  per  100  lb.  f.o.b.   Pittsburgh 
for  carload  lots,  together  with  'he  warehouse  prices  at  the  places  named: 

. Pittsburgh •  San       Bir- 

One  Year  Fran-  ming- 

Current  Ago        Chicago  St.  Louis  cisco      ham 

Standard  spikes,  ir-in. 

andlarger $2.75  $2  25         $2  55       $3.65     $4.45  $3  29 

Trackbofts     3.85(n4.50     2  25;o  3.50     3.65         4.75      5.45     4.29 

Standard  section  angle 

bare 2  75 2  75         2  40         3   50       4.10     2  94 

STRUCTURAL  MATERIAL— Following  : 
and  Birmingham  together  with  quotatk 
places  named: 

Bir- 
Pitts-        ming-  San 

burgh,        ham       New  St.  Chi-    Fran- 

Mill  Mill       York     Dallas      Louis       cago    cisco 

Beams,  3  to  15  in   ..  $2  00       $2  40     $3    14     $4  40     $3  00     $3  021   $3  35 

Channel,  3  to  15  in..  2  03         2  40      3    14       4.40       3.00       3.025      3  35 

Angles.  3  to  6  in.,  i 

in.  thick  2  00         2  40       3    14       4  40       3.00       3.024     3.35 

Tees.  3  in.  and  larger  2  00         2  40       3   14       4  40       3.05       3  02J     3  35 

Plates 2  00         2  40       3    14       4  50       3.00       3  02J      3  30 

WIRE  ROPE — Discounts  from  list  price,  f.o.b.  New  York  and  east  of  Missouri 
River,  on  regular  grades  of  bright  and  galvanized  are  as  follows: 

Hercules  red  strand,  all  constructions.    25% 

Cast  steel  round  strand  rope 27i% 

Galvanized  steel  rigging  and  guy  rope 121% 

Round  strand  iron  and  iron  tiller 1 0% 

Plow  steel  round  strand  rope 40% 

Special  steel  round  strand  rope 35% 

i                New  York     Cleveland     Chicago 
Drill  Rod  (from  list  i      55(o  60% 40%  50% 

WROUGHT  PIPE — The  following  discounts  are  to  jobbeis  for  carload  lots  on  the 
latest  Pittsburgh  basing  card: 

Steel  Iron 

Inches       Black       Galv.       Inches      Black       Galv. 

BUTT  WELD— lto3  66  54*       i  to  1}         34  19 

LAP  WELD—  2jto6  63  51j     2j  to  6  32?  19 

STEEL  PIPE — From  warehouses  at  the  places  named  the  following  discounts 
for  hold  steel  pipe: 

-Black- 


2\  to  6  in.  lap  welded 


NewY-ork      Chicago       St.  Louis 
54^,  59|%  53j,% 


CAST-IRON  PIPE— The  following  are  prices  per  net  ton  for  carload  lots: 

. New  York — . 

One  San  Fran- 

Current  "     Year  Ago    Birmingham     Chicago       St.  Louis    cisco 
6in.  and  over  $34  30    $47.30-48  30  $43-43.50  $51.20-52.20  $49.10  $54.00 


Nuts —  New  York 

Hot  pressed,  sq..  per  I  00  lb.  Off  list. $1 .00 

Cold  punched,  sq.  per  I  00  lb  Off  list I   00 


CI 


d        Chicago 
$3  00  $4.00 

3.00  4.00 


HOLLOW  TILE — Price  per  block  in  carload  lots  to  contractor  for  hollow  build- 
ing tile. 

. New  York— — .  Perth 

Current            One  San  Amboy 

on                Year  Chi-  Phila-        St.         Fran-  N.     J., 

Trucks             Ago  cago  delphia     Louis       cisco  Factory 

4*12x12....    $0.1230       $0   1112  $0.0808  $0.12      $0.08     $0,108  

6x12x12 1844            .1516  .1112 114        .156  

8x12x12 2305           .2021  .1516  .1875        .16         .244  $0.2147 


MACHINE  BOLTS— 

Hand  lix3in.upto  I2in 

Button  head  bolts,  with  hex.  nuts. 


Cleve- 
land Chicago 
50-~c  50% 
$3.90  net 


LUMBER — Prices  of  n  'Ugh  Douglas  Fir  Xo.  1  common,  ill  carload  lots  to  dealers 
in  yards  at  .San  Francisco.     To  contractors,  $2  per  M.  ft.  additional. 
6-8  and     10-16-18  and  22  and 
12  Ft. 

3x3  and  4      $30  00 

3x6  and  8 30  00 

4x4-6  and  8 30  00 

Wholesale  prices  to  dealers  of  long  leaf  yellot 

City,  delivered  from  lighters  or  cars  to  job,  $5  additic 

. New    York 

20  Ft.  22-24 

and  Under         Ft. 
>  8x8   $47  00 


20  Ft.  24  Ft. 

$33   00  $33.00 

33  00  33  00 

33.00  34.00 

To  contractors  i 


3xl0to  10x10 
3xl2to  12x12. 
Other  Cities 


Boston      

Cincinnati.. 
Montreal 

Denver 

Minneapolis 
Kansas  I  !ity 
Birmingham 


— 8  x8-Iii 
Pine 
$55.00 
44.00 
50.00 
39  75 
47.00 
38  75 
32.00 


$10  00 
48.50 
50.00 

39  75 

40  75 
47.00 


$48.00 
51.00 
55.00 


Hemlock 

$48.50 
40.00 
38.75 
41  00 
47.00 


. Chicag 

20  Ft 

and    Under 

$46.00 

49   00 

52  00 


$48.00 
51   00 
54.00 
12    x    I2-In. 

r .  20  Ft.  and  Under 

pruce       Pine  Fir 

55   00     $65.00  $110  0C 

57  50       50.50 

18.00       78.00       50.00 

39.75 

40  75 

49   00 


50.(10 
52  75 
40  00 


NAILS — The  following  quotations  are  per  keg  from  warehouse: 

Pittsburgh,                        San  St.  Mon- 

Mill        Chicago  Francisco    Dallas  Louis  treal 

Wire    $2.70          $3.10        $4.00        $4   40  $3.40  $4.95 

Cut 3.35            5.50         5   65          7.75  5.50  5.00 

PORTLAND  CEMENT- Prices  to  contractors  per  bbl.  in  carload  lots  without 
baas.    Cash  discount  not  deducted. 

Current      One  Month  Ago     One  Year  Ago 

New  York,  del.  by  truck $2.60  $2.60  $2.40 

Chicago,  fob..." 2.20  2.20  1.97 

Cleveland,  f.o.b 2.46  2  46  2.28 

LIME — Warehouse  prices: 

Hydrated,  per  Ton      Lump.perBarrel280-lb.net 
Finishing         Common     Finishing       Common 

New  York $16,806  $17.  10     $13.10         $3.63J  $2.  75<o  $3.  I  35 

San  Francisco 22.00  16.00  ....    ( 1 80-lb  net)  1 .  75 


LINSEED  OIL — These  prices  are  per  gallo 


Raw  in  barrel  (5  bbl.  lots) . 


One 

'ear  Ago    Current 
$0.72         $0.95 


One 

"ear  Ago 
$0.76 


Drv 
13  25 
13.50 


In  Oil 
14  75 
15,00 


Dry 
12  25 

12.50 


. White . 

\go       Current    Y'r.    Ago 

Dry         Dry 

or  or 

In  Oil      In  Oil      In  Oil 

13.75        13  25        12.25 

14.00        13  50        12.50 


HOSE— 

Fire  50-Ft.  Lengths 

Underwriters'  2i-in.  coupled 49Jc  per  ft. 

Air 

First  Grade  Second  Grade 

|-in.,  3ply  per  ft $031  $0.22i 

Steam — Discounts  from  List 
First  grade..        .    50-5%     Second  grade   ..  .50-10%     Third  grade 60% 


ng  di.- 


from  list  apply  to  transmission 


RUBBER  BELTING— The  folio 

rubber  and  duck  belting: 

Competition 65-10%        Best  grade   60-5% 

LEATHER  BELTING— List  price  per  ply,  12-in.  wide,  per lin.  ft.  $2.88. 

Grade  Discount  from  list 

Medium 30-10% 

Heavy. .  .  20-5-2;% 


For  cut,  best  grade.   40%  2nd  grade,   50^ 
-!  For  laces  in  sides,  best.  48c.  per  sq.ft.;  2nd, 


RAWHIDE  LACING 

PACKING — Prices  per  pound: 

Rubber  and  duck  for  low-pressure  steam,  i  in $0.90 

Rubber  sheet .45 

Rubber  sheet,  uire  insertion .70 

MANILA  ROPE— Per  lb.,  J-in.  and  larger,  1,200-ft.  coils. 

Atlanta $0.20        New  Orleans $0.17} 

New  Y'ork 17         Seattle 18 

Chicago 19         San  Francisco 16 

COTTON  WASTE — The  following  prices  are  in  cents  per  pound: 

N'ew  York      Cleveland    Chicago 

White    9  00(o  I  I    50        12.00  11.25 

Mixed 6.50(o  10.00         9  00  8.00 


EXPLOSIVES— Prices  per  pound  of  dy 


i  small  lots: 


New  York  .  . 
Minneapolis .  . 

Denver 

Seattle 

Cincinnati  ,  , 
New  Orleans 
San  Francisco 


Gelatin 

40%  60%. 

$0.27  50  30 

.189  .2094 

2025  .2325 


165 
215 


1625 


.  195 
.245 
.265 
.1925 


FLOTATION  OILS— All  prices  are  per  gal.,  f.o.b.  New  York  unless  otherwise 
stated,  and  are  based  on  carload  lots.  The  oils  in  50-gal.  bbls..  gross  weight  500  lb. 

Pine  oil.  steam  (list.,  sp.gr.,  0.930-0.940 gal.         $0.90 

Pine  oil.  pure,  dest.  dist gal.  .85 

Pine  tar  oil,  ref..  sp  gr.  1.025-1.035 gal.  46 

Pine  tar  oil.  crude,  sp.gr.  1 .  025-1 .035  tank  cars  f.o.b.  Jacksonville, 
Fla gal.  .35 
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NEW  MACHINERY 
AND  INVENTIONS 


A  Rapid  Blow  Rivet  Cutter 

On  the  principle  that  when  cutting 
rivets  a  number  of  comparatively  light, 
rapid  blows  cause  more  vibration  and 
therefore  mora  distortion  of  steel  plates 
than  a  few  intermittent,  heavy  blows, 
the  Chicago  Pneumatic  Tool  Co.,  of 
Xew  York,  has  designed  and  manufac- 
tured a  new  type  of  rivet  cutter  known 
as  the  "Boyer  Superior."  It  consists 
of  a  dead  handle,  a  throttle  handle  of 
the  crank  design,  a  throttle  valve  of 
the  taper  type,  a  back  head  screwed  on 
to  the  cylinder  and  secured  by  a  lock- 
ing device,  a  cushion  chamber  in  the 
rear  end  of  the  cylinder,  a  cylinder  of 
seamless  steel  tubing,  a  bypass  from 
back  to  front  head,  a  non-removable 
electrically  welded  front  head,  square 
coiled  spring  buffer,  adjustable  chisel 
lock,  hand  hold  of  the  spade  handle 
type,  and  chisel. 

To  operate,  the  throttle  handle  is 
moved  in  a  line  parallel  with  the 
cylinder.  Each  forward  and  return 
stroke  of  the  piston  is  hand-controlled. 
About  four  blows,  requiring  approxi- 
mately ten  to  fifteen  seconds,  are  said 
to  be  required  to  cut  off  the  head  of  a 
3-in.  rivet.  Two  men  are  required  to 
operate  the  machine.  It  can  be  used 
wherever  rivets  are  to  be  cut. 


The  Wilson  Welder  &  Metals  Co.  is 
now  represented  exclusively  in  Mary- 
land, Virginia,  and  the  District  of 
Columbia  by  the  Alexander  Milburn  Co., 
of  Baltimore,  Md. 

George  Macnoe,  manager  of  the  Bos- 
ton office  of  W.  B.  Connor,  Inc.,  has 
been  recalled  to  New  York  to  take 
charge  of  the  contractors'  sales  depart- 
ment, handling  heating  and  pumping 
equipment. 


or  process  operated  by  compressed  air 
and  the  actual  net  output  of  any  com- 
pressor or  pump  within  its  capacity. 
The  Tool-om-eter  has  a  capacity  of  10 
to  100  ft.,  and  is  recommended  for  most 
small  tools  rated  by  manufacturers  at 
not  over  60  ft.  per  minute  when  new. 
The  Drill-om-eter  has  a  capacity  of  50 
to  300  ft.,  and  is  adapted  to  mounted 
rock  drills,  and  similar  machines  where 
the  actual  consumption  is  not  over  300 
ft.  per  minute. 

Gold  Dredges— The  New  York  Engi- 
neering Co.,  2  Rector  St.,  New  York, 
has  recently  issued  a  booklet,  "The 
Business  of  Gold  Dredging,"  which  not 
only  describes  the  work  of  this  com- 
pany, but  also  presents  an  interesting 
story  of  the  dredging  business.  The 
various  steps  of  a  dredging  project  are 
outlined,  numerous  examples  of  suc- 
cessful operations  are  given,  and  the 
different  methods  are  explained.  The 
booklet  contains  much  data  that  will 
be  of  benefit  to  those  interested  in  gold, 
tin,  or  platinum  dredging.  One  chap- 
ter is  devoted  to  placer  prospecting 
methods,  another  to  hydraulic  eleva- 
tors as  successfully  employed  in  many 
hydraulic  mines,  and  the  last  chapter 
deals  with  the  financing  of  placer  en- 
terprises. 

Helical  Gears  —  "Nuttall  Helical 
Gears"  is  the  title  of  a  20-page  booklet 
recently  issued,  as  Bulletin  No.  34,  by 
the  R.*D.  Nuttall  Co.,  Pittsburgh,  Pa. 
The  various  advantages  of  helical 
gears  are  mentioned:  Silent  running, 
minimum  vibrations,  increased  life,  less 
wear  on  adjacent  equipment,  adapta- 
bility of  existing  spur  and  herringbone 
applications,  permit  larger  ratios  than 
spur  gears,  improved  tooth  design,  and 
increase  in  strength.  Illustrations  of 
the  applications  of  these  gears  to  dif- 
ferent industrial  services,  including 
mines,  mills  and  factories,  are  shown. 

The  Nuttall  company  has  also  issued 
a  special  booklet,  "Proportion  of  Indus- 
trial Gears,"  which  has  been  prepared 
by  G.  E.  Katzenmeyer.  A  number  of 
charts,  by  means  of  which  gears  can  be 
calculated,  are  attached.  These  will  be 
found  to  be  quite  thorough. 


ing  in  the  water  to  a  depth  of  about  I 
in.,  until  the  steel  have  been  completely 
cooled. 

The  hardness  of  the  bit  should  be 
varied  according  to  the  hardness  of  the 
rock.  A  good  blacksmith  can  deter- 
mine this  easily.  The  temper  of  the 
steel  can  be  drawn  to  a  yellow  or  blue 
color  and  this  can  be  done  in  a  separate 
heat,  or  by  allowing  the  heat  remain- 
ing in  the  steel  after  rehardening  to 
reheat  the  bit  to  the  desired  tempera- 
ture. The  shanks  should  be  hardened 
about  8  in.  in  soluble  oil  at  a  tempera- 
ture of  1,550  deg.  and  allowed  to  cool 
down  completely. 

The  foregoing  suggestions  are  incor- 
porated in  a  4-page  leaflet  prepared  by 
the  Swedish  Charcoal  Steel  Producers, 
Inc.,  165  Broadway,  New  York,  en- 
titled "S  K  F  Steel  in  the  Mining  In- 
dustry." In  the  preparation  of  their 
hollow  steel,  the  original  "sand  core" 
method  is  used.  Several  advantages 
are  claimed  for  this  method.  In  pre- 
paring the  billets,  a  hole  is  drilled 
through  the  center,  thus  removing 
those  parts  of  the  ingot  where  possible 
existing  impurities  would  be  found. 
The  holes  are  smooth  and  round 
throughout  the  length  of  the  bar,  even 
in  difficult  sections  such  as  quarter- 
octagon  and  similar  shapes. 


'CONSTRUCTION  NEWS 


Transit-   nnd   Levels— Warren-Knight 
16    North    12th   St..   Philai 
Pa.,    hii'.c    recently    Issued    a 
pamphli  tog    and    describing 

.    Sev 

oral   m  '"'   in   'ne 

I  .,  d    "■  I    drafting 
room   equipment  are  also  listed 

\,r   Meters— Thi  Meter 

Id,   N.  J.,  in  a    If.  bulletin 
11   ; 
of    thi  I     ■ 

DriH-om-eter.     Th< 
the  con  '   any  tool,  i 


Heat  Treatment  of  Drill  Steel 

All  mining  men  agree  that  much 
depends  on  the  proper  shaping  and 
hardening  of  drill  steel.  Care  and  ex- 
perience are  required,  for  the  best  steel 
can  be  spoiled  by  unsuccessful  and  un- 
skilful   heat    treatment. 

Beyond  doubt  B  machine  for  sharp- 
ening is  better  than  hand  forging.  In 
forging,  il  is  important  to  avoid  over 
heating.  If  such  accidentally  has  taken 
place,  the  steel  should  be  allowed  to 
cool  down  and  then  be  reheated  to  a 
normal  forging  temperature  of  1,860 
deg,  (da  olor). 

After  forging,  the     teel  should  cool 

completely  and  be  reheated 
dig.  (light  cherry  color).  A  good  way 
to  harden  the  bit  is  to  keep  the  drill  in 
S  vertical  position  and  move  the  edge 
In  B  circle  in  a  quenching  medium  of 
clean  water  until  the  edge  is  quite 
dark.     The  drill  can  then  he  left  stand- 


New  Steel-lined  Mine  Shaft 
in  Minnesota 

The  Section  Thirty  Minin. 
operating  near  Ely,  Minn.,  on  the  Ver- 
milion Range,  is  sinking  a  new  shaft 
which  will  permit  the  mining  of  a  body 
of  ore  at  a  lower  horizon  than  any 
present  level.  This  ore  has  been  dis- 
closed by  recent  diamond  drilling.  The 
new  shaft  is  to  be  1,500  ft,  deep  and 
10  x  18  ft.  in  the  clear.  It  will  have 
nipartments  and  will  be  steel 
lined.  The  compartments  will  be  for 
a  cage,  two  skips,  and  ladder  and  pipe 
ways.  

Contract  Is  Let  for  New  Cornelia's 
5,000-Ton  Concentrator 

The    New    Cornelia    Copper    Co.    has 

awarded     a    contract     to    the    El     Paso 
branch   of  the  Wisconsin  Bridge  ..V    Iron 

Co.,  for  its  new  5,000-ton  concentrator 

at  Ajo,  Ariz.  Construction  is  to  be 
about  Jan.  1.  An  addition  is 
be    built    to    the   present    power 

plant,  and  many  new  laborers' dwellings 

are    to    be    erected. 


Stargo  Minis  (  '<>.  Will  Have 
Flotation  Plant 

The  76-ton  cyanide  mill  <>f  the  Stargo 

a   being  construe  ted  by  the 

General    Engineering   Co.   at   Morenci, 

Ariz.,  will  be  ready  for  operation  about 
|)e,.  16,  The  company  owns  thirty 
claims  producing  gold  and  silver.  Ray 
Ferguson  is  manager. 
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Cheap  Oxygen  and  Its  Metallurgical 
Application 

ANNOUNCEMENT  was  recently  made  that  the 
LJk  U.  S.  Bureau  of  Mines  is  to  investigate  the  pos- 
J.  \.  sibility  of  the  manufacture  of  oxygen  at  a  low 
price  and  on  a  large  scale,  and  will  also  make  a  study 
of  the  benefits  to  be  derived  from  the  use  of  oxygen 
and  oxygen-enriched  air  in  metallurgy.  The  sugges- 
tion that  the  Bureau  carry  on  research  on  this  subject 
was  made,  we  understand,  by  Dr.  Cottrell,  and  a  capable 
staff  has  been  assigned  to  the  work.  We  mentioned 
Dr.  Cottrell's  connection  with  this  subject  in  an  edi- 
torial published  Sept.  4,  1920,  wherein  we  suggested 
the  desirability  of  the  further  experimentation  which 
has  now  been  authorized. 

The  advantages  that  might  accrue  from  a  furnace  air 
blast  containing  more  oxygen  than  is  present  in  air  have 
often  been  thought  of  by  metallurgists  troubled  by  slow- 
running  charges  and  furnace  accretions.  The  possible 
benefits  extend  to  both  ferrous  and  non-ferrous  furnace 
practice,  and,  further,  beyond  the  realm  of  pyro-metal- 
lurgy  to  hydrometallurgical  work  where  ordinary  air  is 
sometimes  found  tc  be  not  quite  so  strong  an  oxidizing 
agent  as  is  desirable.  An  oxygen-enriched  blast  would 
seem  to  be  particularly  applicable  to  the  pyritic  smelt- 
ing of  copper  ores,  either  as  an  emergency  measure  or 
as  regular  practice.  In  converter  work,  an  increase  in 
the  percentage  of  oxygen  in  the  blast  would  permit  the 
converting  of  high-grade  mattes  and  cold  material  to  a 
greater  extent  than  is  now  possible.  A  small  amount 
of  oxygen  might  extend  greatly  the  field  of  application 
of  pulverized  coal  as  a  blast-furnace  fuel.  There  are 
also  possibilities  of  the  use  of  cheap  oxygen  in  the 
cyanide  process. 

So  far  as  we  know,  no  practical  tests  of  any  magni- 
tude, in  which  oxygen  or  oxygen-enriched  air  has  been 
used,  have  ever  been  carried  out  on  metallurgical  fur- 
naces. The  only  common  uses  of  oxygen  about  a  smelter 
are  for  the  thawing  out  of  frozen  tap  holes  (the  oxygen 
then  being  blown  through  a  small  iron  pipe  whose 
point  is  previously  heated  to  redness),  and  in  the  oxy- 
acetylene  blowpipe  for  cutting  metals  that  formerly  had 
to  be  sawed.  For  both  of  these  uses  pure  oxygen  con- 
fined in  steel  tanks  is  used.  This  form  of  oxygen  is  too 
expensive,  and  the  amount  available  is  too  limited,  to 
make  experiments  in  the  larger  field  advisable.  So  the 
first  problem  of  the  Bureau  of  Mines  is  to  devise  a 
method  of  making  oxygen  in  large  quantities  at  a  small 
price.  The  purity  is  not  important.  Ordinary  air  con- 
tains 23  per  cent  of  oxygen  by  weight;  if  this  could  be 
raised  even  to  30  per  cent  by  some  simple  means,  its 
increased  activity  as  an  oxidation  agent  would  be 
marked.  The  densities  of  nitrogen  and  oxygen  are  not 
far  different,  0.9701  and  1.1052  respectively,  so  that  a 
separation  based  on  this  property  would  be  difficult,  and 
yet  a  delicate  centrifugal  separator  might  be  designed. 
At  present,  of  course,  the  major  production  of  oxygen 
is  by  a  thermal  process  based  on  the  fact  that  liquid 


oxygen  boils  at  183  deg.  C.  below  zero,  compared  with 
nitrogen  at  195. 

The  subject  of  the  Bureau's  proposed  research  work 
is  important  and  the  problem  is  of  just  the  type  that 
the  Bureau  should  tackle.  The  cost  of  doing  the  work, 
properly  compared  with  the  possibility  of  success  and 
the  probable  metallurgical  economies  that  would  be  se- 
cured, does  not  make  the  subject  an  attractive  one  for  the 
research  department  of  an  individual  or  company. 

Another  such  subject  that  we  would  like  to  see  the 
Bureau  take  up  is  that  of  the  utilization  of  the  heat  in 
slags  that  are  now  poured  on  the  dump  in  a  molten  con- 
dition. This  enormous  waste  of  heat,  while,  at  the  same 
time,  coal  and  coke  are  being  burned  in  the  furnace  pro- 
ducing the  slag,  is  a  constant  source  of  mortification  to 
the  thoughtful  metallurgist. 


Pebbles  for  Tube  Mills 

THE  ARGUMENT  that  it  is  better  to  import 
cheaply  than  manufacture  dearly  has  obvious 
logic,  but,  unfortunately,  it  is  used  too  often  to 
obfuscate  the  issue  when  the  utilization  of  a  local  prod- 
uct is  under  consideration.  For  example,  it  has  been 
maintained  in  some  quarters  that  foreign  flint  pebbles 
are  essential  for  the  economical  and  efficient  operation 
of  tube  mills.  To  satisfy  those  who  persisted  in  this 
opinion,  European  stone  was  transported  for  long  dis- 
tances and  at  almost  prohibitive  cost.  It  did  the  work 
required;  many  engineers  believed  that  it  was  irre- 
placeable, a  conclusion  reached  largely  because  no 
trouble  was  taken  to  estimate  quality  on  a  numerical 
basis,  so  that  comparison  could  be  made  with  local  stone. 
Nature  must  have  been  unusually  unkind  to  the  oper- 
ator who  is  justified  in  the  continued  use  of  imported 
Danish  pebbles.  We  quote  an  instance  to  show  the 
advisability  of  making  an  investigation  before  accept- 
ing the  expense  as  inevitable:  In  a  circular  recently 
issued  to  the  stockholders  of  the  Hedley  Gold  Mining 
Co.,  of  British  Columbia,  it  was  stated  that  local  peb- 
bles had  been  substituted  for  Danish  flints,  and  with 
satisfactory  results.  Mr.  G.  P.  Jones,  the  general  super- 
intendent, adds  that  the  tube  mills  require  "less  than 
five  tons  per  day  at  $4  per  ton,  or  $600  per  month, 
whereas  with  Danish  pebbles  our  cost  for  August  was 
$2,800  and  the  average  per  month  is  about  $2,600." 
The  company  has  cancelled  outstanding  orders  for  im- 
ported flints!  which  were  costing  $33  per  ton.  The 
pebbles  now  being  used  are  collected  locally;  when  the 
supply  is  exhausted  it  is  probable  that  a  stone  can  be 
found  near  by  that  will  prove  hard  enough  and  tough 
enough  for  use  in  the  tube  mills.  A  few  more  econ- 
omies of  this  nature  might  put  the  Hedley  company 
back  into  the  dividend-paying  class. 

It  seems  a  pity  that  no  concerted  action  has  been 
taken  to  standardize  such  mill  supplies;  for  had  this 
been  done  it  would  have  shown 'that  money  was  being 
wasted  on  material  that  was  imported  merely  because 
it  was  of  foreign  origin. 
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Yet  Another  Copper  Process 

MORE  IN  SORROW  than  in  anger  do  we  draw 
attention  to  yet  another  copper-extraction  proc- 
ess, emanating  from  Los  Angeles,  in  the  hope 
that  enlightened  publicity  will  serve  to  restrain  the 
enthusiasm  of  the  gullible  and  divert  the  efforts  of  the 
inventor  into  other  channels. 

The  Tracy  process,  heralded  by  the  usual  newspaper 
publicity,  treats  "All  kinds  of  copper  ore.  .  .  . 
Low-grade  ore  showing  only  H  to  2  per  cent  can  be 
handled  with  a  profit  .  .  .  Gold,  silver,  and  other 
minerals  which  may  be  in  the  ore  are  recovered  from 
the  tailings  after  the  copper  is  extracted.  .  .  . 
Copper  can  be  produced  under  present  conditions  at  a 
cost  around  7c.  per  pound.  This  includes  mining, 
milling,  labor  and  materials." 

According  to  an  official  statement,  the  ore  is  first 
ground  to  20  mesh.  "It  is  then  placed  in  a  wooden  tank 
and  submerged  in  a  weak  chemical  solution.  Com- 
pressed air  keeps  the  solution  agitated.  Leaching  thus 
proceeds  rapidly;  usually  only  ten  to  fifteen  minutes  is 
required,  depending  on  the  nature  of  the  ore.  The 
leached  mixture  is  drawn  into  a  double-bottom  filter. 
The  copper  solution  is  forced  by  vacuum-pump  pressure 
into  a  vat,  under  the  filter,  and  from  thence  pumped  into 
a  precipitation  vat.  Here,  again,  air  agitation  is  used 
The  copper  is  precipitated  upon  plates  without  throw- 
ing down  any  ferric  salts  in  it.  Precipitation  usually 
requires  from  four  to  eight  minutes.  The  copper  is 
next  delivered  into  a  receiving  tank  in  the  form  of 
cement,  absolutely  free  from  any  metallic  crystals,  grit 
or  iron.  The  leaching  solution  is  drawn  from  the 
leaching  tank  and  transferred  to  the  first  vat  or  leach- 
ing tank.  It  can  be  used  over  and  over  again  with 
slight  loss  of  strength.  The  copper  cement  product 
dries  quickly  to  a  very  fine  powder  or  is  pressed  into 
briquets." 

The  justification  for  newspaper  publicity  is  contained 
in  the  report  by  a  firm  of  Los  Angeles  assayers  and 
metallurgists,  dated  Aug.  31,  1921,  describing  a  teal 
made  a  few  days  previously.  After  enumerating  the 
various  steps  in  the  process,  the  report  adds  that,  "The 
copper  content  of  the  ore  was  unknown  at  the  time  thi 
as  made;  and  as  the  amount  of  acid  required  could 
only  be  approximated,  no  attempt  was  made  to  check  up 
on  the  amount  of  acid  used." 

l'<  rbum  snp.  Samples  taken  for  assay  show  that  !•  1.  1 
per  cent  of  the  copper  in  a  15  per  cent  ore  was  ex1  n 
during  treatment,  leaving  a  residue  containing  0.83 
per  cent.  "After  leaching  out  the  copper,"  the  report 
continues,  "the  tailings  were  concentrated  on  a  Card 
table  to  recover  the  gold."  The  results  show  a  final 
loss  of  1.02  oz.  gold  and  21.08  OZ.  silver  per  ton  in  the 
table  tailing,  the  report  adding  that,  "An  ore  with  such 
a  high  gold  and  silver  value  would  justify  a  cyanide 
treatment,  but  after  concentration  or  amalgamation, 
which  would  l»  :"  recover  a  certain  amount 

of   coarse    gold    present." 

The  available  data  indicate  no  points  of  superiority 
in  the  Tracy  process  over  well-known  and  practicable 
methods  in  present-day  operation.     The  claims  of  tru 

inventor  are  illogical.     The  profitable  treatment   of  I" 
grade   ore    ■l.">   to  2   per  cent  i    by    this   pri 
crushing  to  20  mesh,  is  highly  improbable     A  production 
of  7' .  per  pound  of  copper  appt  ars  to  be  out  of  the 
queption.     Mechanical   '  oniple  ..•  consequent    on    tl" 

adoption    of    fine    crushing,    agitation,    and    pulp    thick- 
ening,  and   vacuum   filtration   of  a   20-mesh   material, 


would  be  inevitable.  Capital  cost  and  upkeep  expense 
would  be  high;  and,  finally,  the  product,  cement  copper, 
is  not  pure  and  would  not  command  a  high  price. 

The  inventor  claims  that  "If  heat  is  applied  it  be- 
comes solid  metal,  very  compact  and  ductile";  the 
newspaper  account  states  that  the  process  "will  permit 
the  manufacture  of  an  improved  copper  paint,  reduce 
the  resistance  for  the  transmission  of  electricity  in  cop- 
per wiring  and  make  possible  the  production  of  a  malle- 
able copper."  But  we  remain  unmoved ;  Mr.  Tracy 
must  make  good  his  claims  with  convincing  evidence 
before  any  further  attention  can  be  paid  to  his  process, 
either  by  metallurgists  or  operators. 


The  World  at  Large 

OUR  SUBSCRIBERS  in  general  approve  of  an 
occasional  editorial  dealing  with  current  world 
conditions.  We  run  the  Journal-Press  for  our 
subscribers,  soured  readers  who  assume  the  contrary 
notwithstanding.  We  will  not  undertake  to  correct  the 
popular  illusion  that  all  editorial  pages  are  dictated 
by  advertisers.  Like  all  popular  legends,  such  as  the 
Unspeakableness  of  the  Turk,  and  the  belief  that  the 
Basin  ranges  are  due  to  block  faulting,  it  must  run 
its  course.  As  a  rule,  men  judge  by  what  they  would 
do  themselves.  "The  trusts,"  said  an  impassioned 
citizen,  "are  extracting  millions  from  the  people." 
Then,  as  he  contemplated  the  picture,  he  burst  out  in- 
voluntarily, "I  wish  to  God  I  owned  one!" 

Other  readers,  however,  elevate  us  too  highly.  One 
such  wrote  in  and  asked  that  we  should  use  our  oppor- 
tunity and  influence  to  preach  a  new  economic  gospel, 
which  should  lead  to  a  new  social  order;  and  that  we 
should  abandon  the  traveled  and  crowded  roads  of 
popular  economic  thought. 

We  sympathize  with  this  reader.  The  world  is  all 
wrong,  without  any  exaggeration.  The  century  past 
has  seen  marvelous  strides  in  mechanical  progress,  but 
little  progress  in  spiritual  things,  which,  after  all. 
differentiate  men  from  beasts  and  stones,  and  through 
which  alone  the  world  can  really  advance.  Many 
inspired  seers  of  the  material  world  have  arisen,  and 
we  have  a  new  mechanistic  life  and  social  organization: 
but  no  new  spiritual  leaders.  The  ancient  and  revered 
spiritual  leaders  have  frankly  not  transformed  the 
world:  their  followers  are  sunk  by  groups  in  bigotry 
and  spiritual  atrophy.  Economic  leaders  arise  by  the 
hundred.  Commercialism,  thrift,  work,  efficiency,  the 
chase  of  the  will-o'-the-wisp  dollar,  constitute  our  chief 
virtues  and  bring  into  relief  our  fata!  deficiencies. 
Materialism,  which  has  revolutionized  the  world  and 
mad.'  it  wonderful  to  see.  I. ids  fair  to  wreck  it.  We 
need  a  new  prophet  more  than  we  need  cheap  fertilizer. 

But  we  cannot  qualify. 

We  can,  however,  call  attention  now  and  then  to 
those  who  are  speaking  the  truth  amid  the  universal 
clamor.  Such,  for  example,  as  the  speech  id'  General 
Pershing  recently,  before  the  Association  of  Com- 
iii,  r.  e  in  Chicago.  General  Pershing  pointed  out  the 
existing    danger    to    civilization.      Specifically,    in    this 

indemns  the  Ku  Klux   Klan,  the  Renin 
acre,  the  Communis!    Partj    of   America.     "It    is 
inconceivable,"   said    he.   "that    we   should   becomi 

ed   in  our  own  individual  affairs,  or  the  pursuit 

,   iMi.  that   we  should  continue  to  neglect   our  plain 
duty   to  establish  law  and  order." 

llow.ver,  this  is  not  only  conceivable  but  true.  What 
we   all    need    is    not   more   business   but    more   religion. 
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We  have  scant  religion  in  the  world,  although  there 
exists  a  crushing  superabundance  of  religiosity,  which 
is  stupid,  fetters  mind,  substitutes  forms  for  ideals, 
dogmas  for  noble  actions:  it  is  a  crime  against  prog- 
ress, breeds  Ku-Kluxism,  hatred,  fraternal  wars,  as 
in  Ireland;  curses  the  world  and  keeps  it  wicked. 
Religiosity  is  a  monstrosity. 

As  for  religion,  we  know  in  our  hearts  what  that  is. 
and  need  not  have  it  defined.  We  need  it,  or  progress 
and  evolution  will  fail,  and  that  with  or  without  legis- 
lative  condemnation. 


The  Degradation  of  Engineering 

WE  HAVE  RECEIVED  certain  mimeographed 
sheets  from  the  American  Association  of  En- 
gineers upon  which  is  printed  as  a  general  title 
"News  of  Engineering  Progress."  The  subject  of  this 
communication  is,  "Reciprocity  in  the  Practice  of  Pro- 
fessional Engineering."  In  it  are  described  the  pro- 
ceedings of  the  Council  of  State  Boards  of  Engineering 
Examiners,  which  is  now  struggling  with  the  intricate 
problem  of  state  boundaries  in  relation  to  licensing 
engineers. 

Pandora's  curiosity  in  opening  the  box  that  Zeus  gave 
her  released,  we  are  told,  all  human  ills.  Hope,  also 
in  the  box,  was  all  she  prevented  from  escaping.  Hu- 
manity is  gradually  finding  by  experience  what  these 
ills  were.  Licensing  of  engineers  was  also  in  the  box, 
but  this  particular  ill  might  have  roamed  around  for  a 
considerable  time  had  it  not  been  for  the  unwisdom  of 
struggling  mankind.  Innocent  enough,  perhaps,  was 
the  proposal  for  issuing  a  state  license  to  engineers. 
Forthwith  arose  the  necessity  for  defining  what  con- 
stitutes an  engineer.  Next  in  sequence  was  the  problem 
of  sorting  the  various  degrees  and  kinds  and  the  de- 
termination of  the  criteria  by  which  the  so-called  engi- 
neers were  to  be  given  the  licenses.  Travail  of  more 
or  less  acute  dimensions  resulted  in  the  formation  of 
various  state  boards  and  a  machinery  for  the  determi- 
nation of  qualifications  and  the  issuance  of  licenses  on 
the  receipt  of  the  inevitable  fee. 

Apparently  all  was  well.  The  trusting  public  re- 
covered from  the  shock,  but  the  engineers  who  derived 
their  practice  broadcast  from  more  than  one  state,  and 
some  who  relied  upon  the  world  at  large,  at  last  awoke 
to  the  fact  that  they  would  have  to  take  out  several 
licenses  and  some  of  them  many  licenses.  They  were 
indignant  at  the  stenographic  expense,  the  time,  and  the 
cumulative  fees  that  would  be  required.  In  time  their 
protests  become  apparent.  The  imps  who  had  caused 
the  trouble  rushed  to  the  rescue.  Patient  humanity  now 
has  reciprocity  in  the  practice  of  professional  engineer- 
ing. It  also  has  to  support  a  Council  of  State  Boards 
of  Engineering  Examiners.  Both  engineers  and  the 
public  support  this.  In  the  future  we  will,  no  doubt, 
have  an  international  council  for  carrying  onward  the 
reciprocity  idea. 

Of  the  articles  of  agreement  for  reciprocity  between 
states,  Article  1  states  that  reciprocal  registrations  shall 
be  granted  only  to  an  applicant  who  is  already  licensed 
in  some  state  which  is  a  member  of  the  Council.  "A 
detailed  professional  record,  properly  attested,  and  ac- 
companied by  references  as  to  character  and  qualifica- 
tion from  three  registered  practicing  engineers  shall 
be  filed  with  the  applicant's  board  of  engineers.  Quali- 
fication for  reciprocal  registration  shall  be  determined 
upon  the  basis  of  such  professional  record,  thorough 
consideration  of  which  shall  constitute  examination." 


Article  3  gives  one  an  inkling  of  where  engineering 
begins  and  where  what  goes  before  engineering  stops. 
An  "actual  transitman"  begins  to  score  in  engineering 
experience ;  anything  in  advance  of  apprenticeship,  f ore- 
manship,  inspectorship,  or  other  subordinate  position  in 
shop  or  laboratory  gets  on  the  score  card;  after  inking 
and  getting  into  design,  the  draftsman  can  begin  to 
notch  up  his  stick;  only  a  full-time  instructor  in  an 
engineering  school  of  recognized  standing  can  put  beans 
in  the  bottle,  one  for  each  year  of  full-time  instruction. 

Article  4  states  that  an  applicant  must  have  ten  years 
of  experience  in  professional  engineering,  and,  in  addi- 
tion, he  must  be  able  to  design  as  well  as  to  direct 
engineering  operations.  The  Council  states  naively  that 
"each  case  shall  be  considered  on  its  merits,  and  the 
experience  record  must  be  given  in  such  complete  detail 
that  the  Board  of  Examiners  can  determine  the  char- 
acter of  work  performed  by  the  applicant." 

Graduation  from  an  engineering  school  of  recognized 
standing  enables  the  luckless  graduate  to  put  four  beans 
in  the  pot  of  engineering  experience.  Any  school  can 
qualify  as  "an  engineering  school  of  recognized  stand- 
ing" if  it  requires  a  high-school  diploma  for  entrance 
and  gives  the  equivalent  of  a  four  years'  course  in 
engineering  for  graduation. 

The  candidate  for  reciprocity,  if  he  satisfies  his  own 
board  of  examiners,  receives  from  them  a  certificate 
which,  if  accompanied  by  the  legal  fee  (the  money  to 
grease  the  machinery  of  reciprocity  was  not  overlooked) 
carries  recognition  in  any  state  that  has  cast  its  lot 
with  the  Council.  A  reciprocal  certificate  can  be  re- 
voked on  evidence  of  incompetence  or  where  the  re- 
cipient's character  has  suffered  a  relapse.  In  case  of 
dispute,  the  subject  under  disagreement  is  referred  to 
the  Council  at  its  next  regular  meeting.  If  the  candi- 
date is  in  danger  of  starving  in  the  meantime,  the  Coun- 
cil resorts  to  letter  ballot,  although  the  Council  gives 
itself  a  limit  of  sixty  days  to  count  the  votes  upon  the 
question  in  dispute. 

We  commiserate  the  engineer  upon  the  outlook.  For- 
tunately for  our  mining  engineers,  only  a  few  mining 
states  have  succumbed  to  the  delirium. 


Cleanliness,  Order,  and  Efficiency 

CLEANLINESS,  we  are  told,  is  next  to  godliness. 
In  some  metallurgical  plants,  we  would  add,  it 
is  next  to  impossible.  Much  of  this  is  due  to 
faulty  design  and  arrangement  of  units,  to  an  unneces- 
sarily close  grouping  of  apparatus,  to  an  inability  to 
anticipate  the  normal  sequence  of  cause  and  effect. 
Our  sympathies  go  out  to  many  superintendents  of 
our  acquaintance  whose  existence  is  one  long  struggle 
against  unsatisfactory  conditions — conditions  over 
which  they  have  no  control.  A  badly  designed  metal- 
lurgical plant — one  in  which  cleanliness  and  order  are 
conspicuous  by  their  absence — is  a  perpetual  source  of 
worry  and  disappointment;  it  is  more  than  that,  for  it 
breeds  an  attitude  of  despair  among  those  responsible 
for  results,  a  despair  that  is  usually  the  forerunner  of 
indifference.  No  technician  or  operator  can  be  ex- 
pected to  maintain  a  healthy  enthusiasm  over  his  work 
when  conditions  exist  for  which  there  is  no  obvious 
remedy  apparent  short  of  heavenly  intervention. 

There  are  many  plants  in  operation,  however,  in 
which  no  just  cause  exists  for  the  dirt,  confusion,  and 
disorder  that  hits  the  visiting  engineer  in  the  eye,  as  it 
were.     Cleanliness  and   system   are  evidences   of   effi- 
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ciency,  and  superintendents  will  do  well  to  put  these 
characteristics  at  the  head  of  the  list  of  desirable  quali- 
fications. We  have  visited  plants  in  which  it  was 
obvious  that  unusual  care  and  attention  had  been  given 
to  the  stationary  equipment  and  moving  machinery. 
where  the  floors  were  spotless  and  where  unsightly 
collections  of  rubbish  did  not  exist.  It  has  invariably 
happened  that  at  such  places  the  metallurgical  results 
were  available  in  considerable  detail  and  given  publicity 
with  commendable  frankness.  This  indicates  a  close 
connection  between  cleanliness  and  efficiency,  although 
we  are  willing  to  admit  that  the  good  work  being  done 
connoted  a  strict  as  well  as  an  interested  control  of 
operations,  and  that  this,  in  turn,  was  responsible  in 
large  measure  for  the  excellent  results.  On  the  other 
hand,  a  dirty  and  slovenly  plant  is  usually  the  home 
of  statistical  secretiveness.  It  is  here  that  the  smoke 
screen  of  alleged  inventiveness  and  technical  progress 
is  used  to  camouflage  results  and  explain  the  absence 
of  frankness. 

To  some  operators,  cleanliness  and  order  are  evi- 
dences of  the  entry  of  faddism  into  industrial  work. 
But  metallurgy  depends  so  much  on  the  successful  ap- 
plication of  scientific  principles  and  precise  research 
that  no  logical  reason  can  be  adduced  to  explain  a  dis- 
regard of  the  foundations  of  technical  success— the 
elimination  of  the  unnecessary  and  the  systematization 
of  the  essential.  In  short,  cleanliness  and  order  should 
be  insisted  upon  until  a  habit  is  formed,  after  which 
it  will  be  found  that  the  road  that  leads  to  efficient 
operation  is  the  easiest  one  to  follow. 
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party  from  the  University  of  Chicago,  or  worked  on  the 
Iowa  Geological  Survey. 

From  1900  to  1903  Professor  Miller  pursued  graduate 
work  at  Johns  Hopkins  University,  receiving  the  degree 
of  Ph.D.  in  February,  1903.  In  the  fall  of  that  year 
he  went  to  Bryn  Mawr  College  as  associate  in  geology 
and  remained  there  until  called  to  Lehigh  University  as 
professor  of  geology,  in  1907.  He  has  done  professional 
work  for  the  U.  S.  Geological  Survey  and  the  State  Geo- 
logical Surveys  of  Kansas,  Iowa,  Maryland.  Virginia, 
North  Carolina,  and  Pennsylvania,  and  has  made  fre- 
quent examinations  and  reports  for  mining  companies 


BENJAMIN     I.F.ROY     MILLER 

BORN  on  a  Kansas  farm  on  April  13,  1874,  Ben- 
jamin Leroy  Miller's  first  contact  with  matters 
geological  was  through  stubbing  his  toes  on 
Carboniferous  limestones  when,  as  a  barefoot  boy.  it 
fell  to  his  lot  to  drive  the  cows  home  from  the  pasture. 
These  stones  were  also  used  to  frighten  robins,  black- 
birds, and  jays  from  the  cherry  trees.  They  were  rich 
in  fossils,  and,  in  company  with  his  maternal  grand- 
mother, who  was  keenly  interested  in  geology,  many 
happy  days  were  spent  in  collecting  specimens.  In 
later  years  he  was  much  disappointed  to  discover  that 
his  fossil  "turtle"  was  only  a  piece  of  sun-cracked  lime- 
and  that  the  stone  "butterflies"  were  Chonetto 
grcMutifi  r. 

Professor  Miller  obtained  his  early  education  in  the 
public  schools  and  m  the  preparatory  departmenl  of 
Washburn  toilette,  from  which  institution  he  entered 
the  University  of  Kansas,  where  he  had  the  v<>,,\ 
f,,rt;,  .  i    under  the   Influence  of   Prof.   Samuel 

\V.  Willi-ton  and  Dr.  E.  Haworth,  both  enthusiasts  in 
their  chosen  lines  of  geology.  During  the  rammei  of 
1896  Dr.  Haworth  offered  him  the  opportunity  to  do 

field  work  in  western  Kansas  In  search  of  undergr id 

irrigation  purposes,  ai  ;  that  (  xperience  fixed 

slize  in  geology.     For  three 

Br  graduation  from  the  University  of  Kansas, 

he  taugbl  biology,  chemistry,  geology,  and  physics  in 

College    and     in     the     Vacation     periods     traveled 
through  the  Rock)   Mountains  with  students  and  studied 

the  geological    phenomena  of   Yellow    tone    Park   with   a 


B  E  N   I  A  M  I  N    I.  E  R  O  Y    MILLER 


and  individuals  in  the  United  States  and  Latin  America. 
In  consulting  work  his  experience  has  been  similar 
to  thai  of  most  consulting  geologists,  whose  chief  func- 
tion it  is  to  discourage  the  useless  expenditure  of  money 
on  "forlorn  hopes."  He  is  specially  interested  in  economic 
geology,  and  has  specialized   in  the  study  of  graphite, 

mineral  paints,  limestones,  iron  ore.  and  coal.  In  191  • 
he    visited    most    of   the    important    mining   districts    of 

South   America  and  Cuba,  and.   in  collaboration  with 

J.  T.  Singewald,  Jr.,  published  a  volume  on  "Mineral 
Deposits  of  South  America  "  He  has  achieved  marked 
professional   distinction   by    his   frequent    lectures   upon 

the  results  of  geological  and  ge -aphical  research. 

During  the  last  Bummer,  in  company  with  a  party  ol 

re]  resentatives  from  num.  roUS  colleges  and  universities 

organized  by  the  European  student  Belief  Bureau, 
Professor  Miller  ipenl  some  months  on  the  Continent 
in  the  study  of  economic  and  political  conditions  in  nine 

.    European  countries,  with  ittention  to 

whal   wre  recently  known  as  the  Central  Powers. 

Professor  Miller  married  Marj   A.  Meredith  in  1904, 
He  if   a  member  of  the  'Dm   Beta  Pi,  Sigma  Xi  and 
man)  geological  and  mining  organizations.    He  has  been 
ulting  Editor  foi   !  0  and  Mining  Journal 

tut    Mining    JomrnalrPrws 
February,  1920,    Sinct    1907  he  has  made  his  home  in 
Bethlehem. 
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Golf  and  the  Engineer 


By  T.  A.  Rickard 


IN  A  RECENT  ISSUE  of  our  esteemed  contemporary, 
the  'Journal  of  Electricity  and  Western  Industry', 
we  find  reference  to  a  letter  addressed  by  Mr. 
Elbert  H.  Gary,  chairman  of  the  United  States  Steel 
Corporation,  to  his  branch  managers.  In  that  letter 
Judge  Gary  suggests  to  these  gentlemen  the  propriety 
of  sparing  a  few  minutes  each  day  from  their  golf  for 
the  purpose  of  assisting  him  in  making  a  little  money 
for  the  corporation.  Whereupon  our  contemporary  re- 
marks: "What  is  a  mere  contract  compared  to  a  per- 
fectly executed  mashie  approach".  That  is  a  question 
worthy  of  deliberate  debate.  When  all  is  said  and  done 
a  mere  contract  may  be  broken,  whereas  a  perfect 
mashie  shot  ;3  a  joy  forever!  Moreover,  we  have  good 
reason  for  believing  that  our  contemporary  speaks  feel- 
ingly, for  he — to  personalize — is  said  to  make  eminently 
satisfactory  contracts  more  frequently  than  he  makes 
perfectly  executed  mashie  approaches,  therefore  it  is 
natural  that  be  should  appraise  them  in  accord  with 
the  inexorable  law  of  supply  and  demand.  In  more 
serious  vein,  he  observes:  "Really,  isn't  this  golfing 
idea  just  a  little  bit  overdone?"  We  think  it  is.  Let 
us  confess  it  manfully  and  look  Judge  Gary — and  the 
rest  of  the  world — unblinkingly  in  the  face.  One  can 
have  too  much  of  a  good  thing,  whether  it  be  milk  or 
whiskey.  A  proverb  says,  "All  work  and  no  play  makes 
Jack  a  dull  boy",  but  the  proverb,  like  others,  has  its 
corollary,  which  is  equally  true:  "All  play  and  no 
work  makes  Jack  a  poor  boy".  In  this  matter,  as  in 
most  of  the  affairs  of  life,  a  happy  medium  and  a  sane 
compromise  is  desirable.  We  have  known  young  men 
that  were  so  devoted  to  their  golf — and  their  dominoes 
after  luncheon — that  they  allowed  the  procession  of  life 
to  pass  while  they  were  playing  skittles  in  an  alley,  as 
it  were.  We  have  known  others  that  kept  their  noses 
so  closely  to  the  grindstone  that  they  missed  the  per- 
fume of  the  rose.  In  truth,  we  had  supposed  that  in- 
tensity of  aim  as  expressed  by  close  application  to  busi- 
ness was  a  mark  of  the  young  American.  In  other 
lands,  of  course,  there  were — we  understood — young 
men  showing  similar  singleness  of  purpose,  but  the 
concentration  of  effort  we  accepted  as  the  characteristic 
of  our  own  countrymen.  On  the  other  hand,  we  had 
accepted  the  young  Englishman  as  the  type  of  those 
who  are  devoted  to  outdoor  sports,  to  the  neglect  some- 
times of  more  serious  affairs ;  moreover,  in  his  sports, 
we  believed  the  Englishman  showed  a  keen  appreciation 
of  the  spirit  of  the  game,  whereas  the  young  American, 
it  seemed,  brought  a  businesslike  intensity  even  to  his 
pastimes,  and  so  robbed  them  of  some  of  their  joyous- 
ness.  We  have  noted,  for  example,  when  visiting  a  large 
mine,  that  when  the  day's  duties  are  done  the  young 
Englishmen  on  the  staff  drop  readily  into  talk  on  golf 
or  polo  while  the  young  American  technicians  discuss 
the  origin  of  an  ore  deposit  or  the  development  of  the 
flotation  process.  It  is  said  that  at  forty  a  man  is 
either  his  own  doctor  and  philosopher  or  a  fool ;  indeed, 
if  he  be  observant  he  may  become  something  of  a  phi- 
losopher even  earlier.  Many  people  only  arrive  at  an 
inductive  philosophy  of  life  by  the  time  it  is  too  late  to 
make  use  of  it  for  themselves;  it  becomes  too  retrospec- 
tive to  be  serviceable;  it  has  lost  all  present  or  pros- 
pective value. 


The  wise  man  profits  by  the  experience  of  others,  uy 
experience  at  second-hand,  gathered  by  such  powers  of 
observation  as  every  scientific  man  ought  to  possess. 
For  example,  he  can  see  that  intense  application  to  his 
task  makes  the  American  efficient  as  an  engineer  at  an 
early  age,  but  that  unremitting  devotion  to  work,  es- 
pecially if  it  be  for  the  purpose  of  making  money,  will 
atrophy  the  cultural  sensibilities  that  mark  an  educated 
man  and  deaden  the  humane  interest  in  life  that  is  the 
chief  preservative  of  a  youthful  spirit.  A  man  is  old 
when  he  has  ceased  to  be  interested  in  others  and  their 
affairs.  Again,  one  can  see  how  the  young  Englishman, 
too  devoted  to  sports,  loses  his  place  in  the  competition 
of  life  and  misses  his  chance  in  the  scramble  for  wealth, 
but,  unless  he  has  carried  the  fondness  for  sports  so  far 
as  to  sacrifice  his  career,  he  grows  old  without  losing 
touch  with  the  culture  that  gave  charm  to  his  youth  or 
the  wide  human  interest  that  warmed  his  heart  in  the 
days  of  his  maturity.  A  sane  compromise,  we  repeat, 
is  necessary  if  one  is  to  obtain  the  just  balance  that 
makes  life  successful.  The  wise  man  "sees  life  sanely, 
sees  it  whole".  As  for  golf,  in  particular,  we  venture 
to  suggest  that  although  it  may  not  be  a  game  for  old 
men  only,  it  is  a  dangerous  pastime  for  the  young  man 
on  the  threshold  of  a  career,  because  it  is  so  extrava- 
gant of  time.  A  good  game  of  tennis  can  be  played  in 
an  hour,  a  swim  needs  only  half  that  time;  a  round  of 
golf  consumes  two  or  three  hours — in  effect,  half  a  day. 
And  when  a  fellow  begins  to  make  dreamlike  drives 
and  insidious  approaches,  he  will  not  be  content  with 
18  holes — his  unit  becomes  36  holes,  or  a  whole  day'3 
golf.  Next  he  enters  competitions,  which  last  for  four 
or  five  days  or  even  a  week,  depending  on  his  success. 
That  way  lies  disaster  to  a  career  as  mining  engineer, 
metallurgist,  or  geologist.  To  succeed  in  these  the 
young  man,  to  borrow  a  simile  from  the  game  we  are 
discussing,  must  keep  his  eye  on  the  ball — he  must 
have  singleness  of  purpose.  He  must  learn  to  approach 
as  well  as  to  drive ;  mere  strength  will  not  suffice ;  there 
is  needed  a  delicacy  of  touch  in  golf  as  there  is  required 
a  refinement  'if  tact  in  an  engineer's  dealings  with  those 
with  whom  or  for  whom  he  works.  The  perfectly  exe- 
cuted mashie  approach  has  its  counterpart  in  the  doings 
— for  example — of  the  branch  managers  to  whom  Judge 
Gary  addressed  his  sarcastic  note.  Indeed  the  experi- 
enced golfer  knows  that  a  successful  approach  is  the 
most  valuable  shot  in  his  bag,  because  it  is  a  saver  of 
other  shots — the  putts  that  follow.  In  golf,  as  in  life,  we 
see  men  make  a  grand  start,  by  means  of  a  tremendous 
drive  in  the  game  or  remarkable  abilities  in  the  pro- 
fession, and  yet  make  a  miserable  score  by  the  time 
they  drop  the  ball  into  the  last  hole  or  are  carried 
themselves  to  the  nineteenth  hole — the  prospect-hole 
that  ends  their  prospects  on  earth.  Steadiness  is  needed 
in  life  as  in  the  game:  so  is  the  good  temper  that  en- 
ables a  man  to  face  trouble  with  a  firm  grasp  on  a  stout 
niblick.  We  are  reminded  of  the  Scottish  bishop  who 
was  playing  at  St.  Andrews  and  drove  his  aberrant  ball 
into  a  particularly  bad  bunker  nicknamed  'Hell'.  He 
took  his  niblick  and  with  a  deft  stroke  played  the  ball 
not  only  out  of  the  sand  but  onto  the  green.  The  caddy 
remarked:  "I'll  be  thinking  beeshup,  ye  had  better  be 
taaking  yer  neeblick  with  ye  when  ye  dee". 
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Objections  to  King  Method  of  Pyritic 

Smelting  in  a  Reverberatory 

The  Editor: 

Sir — In  your  issue  of  Oct.  7,  Mr.  E.  C.  King  describes 
a  proposed  method  of  pyritic  smelting  in  a  reverbera- 
tory and  asks  for  criticism.  The  scheme  is  certainly  of 
sufficient  merit  to  justify  the  full  discussion  which  Mr. 
King  invites.  Besides  pyritic  smelting,  there  are  sev- 
eral instances  in  metallurgy  where  the  heat  of  oxida- 
tion of  metallic  sulphides  generates  a  temperature  high 
enough  to  carry  on  a  smelting  operation  if  the  heat 
were  .efficiently  utilized.  Even  in  the  old-fashioned 
heap-roasting  with  a  period  of  several  weeks,  the  ore 
was  often  semi-fused.  The  lump  pyritic  burner  used 
in  acid  plants  presents  similar  phenomena.  In  the 
Huntington-Heberlein  pot  and  in  the  Dwight-Lloyd  sin- 
tering machine  there  is  plenty  of  heat,  though  on  a 
small  scale.  Finally,  in  a  copper  converter  with  hot 
matte  delivered,  and  with  the  gases  escaping  at  1,250 
deg.  C,  the  heat  of  oxidation  is  such  that  the  tempera- 
ture of  the  operation  is  kept  sufficiently  high. 

Pyritic  smelting  is  merely  usefully  absorbing  the  heat 
that  the  oxidation  of  the  metallic  sulphides  evolves. 
If  it  is  not  usefully  absorbed,  the  temperature  in  the 
focus  or  smelting  zone  is  reduced  below  the  critical 
temperature  of  the  operation;  or,  in  other  words,  the 
result  is  a  frozen  furnace. 

There  is  at  best,  under  present  usual  conditions  of  ore 
and  flux,  a  narrow  margin,  unless  a  small  amount  of 
slag  is  made.  As  it  is  desired  to  make  a  large  amount 
of  slag,  and  thereby  effect  a  high  degree  of  concentra- 
tion, metallurgists  have  to  be  pretty  careful  when  doing 
pyritic    smelting. 

The  following  figures  are  calculated  from  data  given 
in  J.  W.  Richards'  "Metallurgical  Calculations,"  chapter 
on  "Pyritic  Smelting,"  and  from  the  article  by  George 
A.  Guess,  "Pyritic  Smelting,"  Trans.  Canadian  Mining 
Institute,  Vol.  XVIII.  page  93: 

i-  -  per 
Tjrpli  .1   '•;  Short  Ton 

,r  oxidation  ■■(  iiilphldi  :.:o.noo 

Heat  In  wi  C        351.000 

Heat  C 600.000 

It  is  apparent  that  the  margin  is  a  narrow  one. 

Now,  if  Mr.  Kind's  design  is  studied,  it  will  be 
noticed  that  the  hot  gases  d"  n"t  percolate  through  the 
charge  to  any  extent,  bul  rush  directly  over  the  hot 
slag  to  the  exit  tine.  The  temperature  of  smelting  is 
about  1.250  deg.  ('.,  and  the  gases  would  pass  into  the 
flue  at  a  temperature  only  slightly  below  1,250  di 
or  at  about  1.200  deg.  So,  when  Starting  up  such  a 
furnace  by  oil  or  coal,  as  soon  as  pyritic  smelting 
without  large  additions  of  fuel  was  tried,  the  furnace 
would  gel   too  cold  for  smelting. 

An  inspection  ol  the  Bgnres  given  above  -hows  that 
at  1,200  deg.  td.  gases,  from  a  typical  charge  would 
carry  off  more  heal  than  oxidation  of  the  sulphide* 
evolves      There  eral   things   that    can   be  done: 

']  i    1). ■crease  the  amount  of  flux,  which  means  d. 
Ing  the  concentration  ratio,     i  In  the  calculations  a  ratio 


of  9  to  1  was  used.)  (2)  Increase  the  amount  of  coal 
used.  ( 3 )  Use  an  oxygen-enriched  blast,  I  4 )  By  some 
means  increase  the  efficiency  of  heat  recuperation  so 
that  the  gases  pass  off  at  a  lower  temperature,  and  so 
raise  the  charge  before  it  enters  the  smelting  zone  to  a 
higher  temperature.  The  two  first-named  ways  would 
increase  the  cost  of  the  operation,  with  no  other  benefit. 
The  last  two  present  a  better  prospect.  If  a  method 
and  apparatus  were  devised  to  smelt  intensively,  with 
the  use  of  auxiliary  oxygen  to  enrich  the  blast,  in  a 
small  focus  (as  in  a  converter)  and  the  charge  pre- 
heated in  a  separate  furnace  to  1,000  deg.  C.  by  the 
heat  of  the  gas  which  escaped  at  250  deg.  C,  the  best 
possible  conditions  for  regular  smelting  would  be  estab- 
lished. This  would  be  pyritic  smelting  in  two  separate 
stages.  The  operator  could  control  each  stage  to  smooth 
out  incidental  irregularities  in  either  stage,  whereas  in 
pyritic  smelting  the  heating  in  the  shaft  and  the  smelt- 
ing in  the  focus  are  linked.  When  the  ore  is  smelted  in 
the  latter,  more  charge  must  descend,  irrespective  of 
whether  the  conditions  are  right  or  not.  It  is  this  fact 
that,  with  the  narrow  margin  of  heat  units,  has  limited 
pyritic  smelting  in  the  blast  furnace. 

Mr.  King's  proposal  is  open,   in  my  opinion,  to  the 
same  objections  in  much  more  decided  form. 

Hartford,  Conn.  Woolsey  McA.  Johnson. 


The  Editor: 

Sir — I    am    a    farmer,   but    have    a    cousin    who    is    a 
mining   engineer,    and    he    showed    me    your    paper    of 
Nov.    4   with    the   article   about    twelve-hour    shifts   on 
page  820.     He  knew  I  would  be  interested  in  what  the 
doctor   said    about    the    novel    suggestion    of    reducing 
the  work  day  to  eight    hours  and  yet  paying  the  men 
at    the    twelve-hour    rate,    providing    they    could   do    as 
much    in    eight    hours    as    in    twelve    hours.      Says    I. 
"Is  that  entirely   new?"      "Never   heard  of  it  before." 
he  says.     "It    goes   to  the  right   spot   with  me  because 
we  have  to  work  our  men  over  twelve  hours  in  busy 
season,    and    if    we    could    only    get    them    to    do    half 
again    a:-    much    work,    we    too   could    afford    to    reduce 
the    time   and   pay   the   old    wages."     Says    I.    "How    is 
it  going  to  be  done?"   Says  he,  "Write  to  the  M.  .1.1'." 
Then  he  showed  me  another  point — how  my  men,  besides 
'.uning  fourteen   hours'   wages   in   about    nine  and   one- 
half  hours,  could  be  encouraged  to  keep  on  doing  chores 
while   resting    in    the   evening    and    earn    more   money 
that    is   if   1    was   a    DOBS   that    was    really   anxious  to   be 
of  service  to  my  men  and  teach  them   how  to  properh 
spend  their  leisure     and   I   ami.      An>    man  who  can  do 
twelve  hours'  work  for  me  in  eighl  hours  I'll  give  extra 
jobs    to.       Of    course     1    don't     want     them    to    slack    up 
because  It's  dark.      Most   of  them  do  their  own  cobbling. 
split    their  own  wood,  cul    each   other's   hair  and  so  on, 
and  COUld   be  of  real   use       Mr.   Carnegie  gave  our  town 
a    library.      I    wish    be   had   thought    about   giving   the 
laborers    some    kind    of    place    where    they    could    work 
in  the  evening.     1  can't  quite  figure  out  how  it  should 
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be  arranged,  but  anything  to  keep  them  busy  and  earn 
more  money.  Of  course,  this  is  supposing  they  do 
their  thirteen  and  one-half  hours'  work  in  nine  hours. 
My  cousin  tells  me  of  the  clubhouse  Carnegie  gave 
the  engineers  in  New  York,  and  how  when  the  lady 
charwomen  turn  them  out  of  their  downtown  offices 
at  6  o'clock  they  can  go  there  and  get  a  sandwich  or 
snack  of  something  and  go  right  to  work  again.  I 
do  hate  to  see  people  sitting  around  evenings  reading 
the  papers  and  smoking  or  playing  cards,  and  some  of 
these  men  play  billiards  when  they  are  laid  off. 
Lodi.  Calif.  J.  Hastings. 


Freedom  of  Discussion  in  the 

Institute 
The  Editor: 

Sir — In  view  of  the  long  and  bitter  controversy  be- 
tween the  Mexican  Government  and  American  oil  inter- 
ests respecting  that  portion  of  Article  27  of  the  Con- 
stitution of  1917  which  affects  petroleum  lands,  it 
would  seem  expedient  for  technical  societies  to  ventilate 
both  sides  of  the  problem  if  they  touch  it  at  all.  But 
evidently  such  is  not  the  opinion  of  the  directors  of 
the  American  Institute  of  Mining  and  Metallurgical 
Engineers,  as  my  recent  experience  demonstrates. 

Last  July,  I  received  with  the  monthly  number  of 
Mining  and  Metallurgy  a  bulletin  entitled  "Oil  Laws  of 
Latin  America,"  by  E.  Schuster  and  Frank  Feuille,  Jr., 
as  presented  at  the  February  meeting  of  the  Institute. 
Finding  much  to  criticize  in  the  author's  presentation 
of  the  subject.  I  wrote  a  discussion,  which  I  finished  and 
sent  to  New  York  the  last  of  August.  In  a  few  days 
I  received  a  reply  from  D.  E.  Jones,  the  managing 
editor  of  the  Institute's  Transactions,  thanking  me  for 
my  paper,  which  he  said  would  be  published,  along  with 
the  original  article,  in  the  last  volume  of  1922. 

Imagine  my  surprise,  therefore,  when  I  received  from 
F.  F.  Sharpless,  secretary  of  the  Institute,  the  following 
communication : 

"In  reference  to  your  discussion  of  the  Schuster  and 
Feuille  paper,  I  beg  to  advise  you  that  the  Papers  and  Pub- 
lications Committee  has  instructed  me  to  send  you  the  fol- 
lowing communication : 

"The  discussion  has  been  examined  by  the  members  of 
the  committee,  who  appreciate  the  criticisms  of  the  original 
paper  which  was  presented,  but  the  committee  deems  it 
inexpedient  to  publish  this  and  the  defence  of  the  authors 
which  would  naturally  follow  and  which  they  would  be 
entitled  to  submit.  This  attitude  is  taken  for  the  following 
reason :  The  paper  for  which  the  authors  were  asked  and 
which  it  was  their  endeavor  to  prepare  was  to  give  a  gen- 
eral idea  of  the  existing  oil  land  laws  in  the  Latin  American 
republics  (without  especial  reference  to  their  origin,  their 
merits,  or  their  consequences),  and  the  principal  value  of 
the  paper  to  the  members  of  the  Institute  lies  in  the  state- 
ments of  fact  as  to  the  existing  laws.  A  discussion  of  the 
origin  of  the  laws,  the  social  and  political  questions  involved, 
the  personal  views  of  members  and  authors  as  to  the  merits, 
justice,  or  injustice  of  the  laws,  the  committee  believes  will 
not  form  a  useful  addition  to  the  paper  at  this  time,  regard- 
less of  the  merits  of  any  such  discussion. 

"The  committee  has  not  reached  its  decision  hurriedly. 
It  realizes  that  some  opinions  have  been  expressed  in  the 
paper  which  may  not  be  concurred  in  by  all  members,  that 
there  are  often  two  sides  to  a  question,  and  that  others 
have  a  right  to  their  views,  but  it  is  unanimous  in  its  view 
that  a  discussion  along  the  lines  indicated  would  serve  no 
useful  purpose,  and  has  instructed  me  to  return  the  dis- 
cussion." 

A  careful  perusal  of  this  letter  exhibits  some  strange 
inconsistencies  in  attempting  to  explain  why  a  paper 
presented  by  two  non-members  of  the  Institute  cannot 


be  discussed  by  a  member.  I  am  first  told  that  the 
authors  were  asked  for  "a  general  view  of  the  existing 
oil-land  laws  without  especial  reference  to  their  origin, 
their  merits,  or  their  consequences."  If  this  had  been 
the  nature  of  the  paper  I  should  never  have  thought  of 
criticizing  it.  but,  as  published,  the  bulk  of  the  paper 
is  devoted  to  an  abuse  of  the  Spanish  system  of  subsoil 
tenure,  and  several  of  its  paragraphs  contain  an  un- 
warranted attack  on  the  good  faith  of  the  Mexican 
Government  in  its  petroleum  legislation.  And  this  the 
committee  acknowledges,  as  the  secretary  states  "It 
realizes  that  some  opinions  have  been  expressed  in  the 
paper  which  may  be  not  concurred  in  by  all  members." 

Far  be  it  from  me,  a  humble  member  of  twenty-three 
years'  standing,  to  dispute  the  opinion  of  the  eminent 
body  of  New  York  members  who  so  kindly  manage  the 
Institute  for  the  non-resident  membership.  Neverthe- 
less, I  believe  it  may  serve  a  useful  purpose  for  the 
latter  to  learn  occasionally  what  their  rulers  are  doing 
in  regard  to  the  publication  of  the  discussion  of  deli- 
cate subjects.  In  this  way  much  literary  effort  will  be 
saved  the  non-elect  by  a  strict  avoidance  in  their  at- 
tempted contributions  of  any  opinions  which  have  been 
put  on  the  prohibited  index  by  the  august  Committee 
of  Publications.  Robert  b.  Brinsmade. 

Ixmiquilpam,  Hgo.,  Mexico. 


Sampling  Spotty  Gold  Ores 
The  Editor: 

Sir — The  notes  of  Messrs.  Demond  and  Halferdahl 
on  the  subject  of  sampling  spotty  gold  ores  in  the  Jour- 
nal-Press of  Nov.  25  remind  me  of  an  experience  I  had 
at  Kalgoorlie,  Western  Australia. 

The  Associated  Northern  mine,  at  which  I  was  metal- 
lurgist, became  nearly  worked  out  in  1910,  so  the  ore 
bins  and  two  of  the  three  ball  mills  were  arranged  for 
handling  custom  ore.  These  mills  had  a  daily  capacity 
of  forty  tons  each,  crushing  dry  through  27-mesh 
screens.  The  company  bought  the  ore  sent  in  on  assay- 
value  as  it  left  the  mills,  after  which  it  joined  the 
company's  ore  and  was  treated  by  roasting,  grinding. 
and  cyanidation. 

Though  there  was  nothing  refractory  about  the  ores, 
considerable  care  had  to  be  taken  in  sampling  the  rich 
lots.  I  remember  one  lot  of  798  lb.  sent  in  by  some 
tributers  (lessees).  (We  accepted  anything  from  500 
lb.  to  several  thousand  tons.)  This  was  a  sulpho-tel- 
luride  ore,  containing  wide  bands  of  telluride  of  gold, 
a  good  deal  of  fine  pyrite,  and  considerable  "mustard" 
gold  in  a  little  oxide  ore  which  was  intermixed.  This 
mustard  gold,  as  mentioned  by  Mr.  Rickard  in  his 
paper  on  "Tellurium"  in  the  Journal-Press  of  Dec.  2,  is 
spongy  and  the  result  of  decomposition  or  oxidation  of 
the  telluride.  As  this  was  the  most  unusual  lot  of  ore 
we  had  received,  the  whole  was  crushed,  bagged,  and 
carefully  mixed,  coned  flattened,  and  quartered  in  the 
usual  manner.  A  close  watch  was  kept  for  metallics 
on  the  120-mesh  sieve  used  for  the  assay  sample.  If 
any,  they  were  collected,  cupelled,  weighed,  and  calcu- 
lated. The  assays,  which  averaged  146.5  oz.  of  gold 
per  ton,  agreed  within  0.2  oz.,  which  was  considered 
satisfactory  on  such  spotty  ore. 

In  assaying  rich  sulpho-telluride  ores,  or  concentrates 
therefrom,  the  most  satisfactory  method  was  that  of 
simply  fusing  one  assay  ton  with  plenty  of  litharge  and 
the  usual  fluxes,  aiming  to  get  a  large  lead  button. 
There  was  rarely  any  dispute  over  assays. 

Pittsburgh.    Pa.  M.  W.  von  Bernewitz. 
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Magnetometric  Determinations  Applied  to  Placer  Mining 

Results  Obtained  by  This  Method  of  Making  Surveys  to  Ascertain 
Approximate  Location  of  Mineral  Concentrations — Use  of  Maps  and 
Charts — Obstacles  Encountered  in  Effort  to  Reach  Correct  Conclusions 

By  Arthur  Gibson 


THE  VALUE  of  magnetometric  examinations  and 
determinations  to  define  the  location  and  extent 
of  magnetic  ore  deposits,  principally  iron  ore,  has 
long  been  an  -established  fact,  but  the  application  of 
this  method  to  detect  and  locate  mineral  concentrations 
such  as  placer  deposits  and  certain  non-magnetic  ore 
deposits  is  of  more  recent  date.  This  article  is  written 
to  illustrate  the  actual  results  attained  by  this  method 
applied  to  placer  mining  and  the  principal  obstacles  to 
be  surmounted  in  order  to  reach  correct  and  reliable 
conclusions. 

A  complete  description  of  the  method  and  the  instru- 
ments   employed    is    contained    in    my    article    entitled 


Fig.  i     Cha         of  'nun  I, 


"The  Magnetometer  as  an  Aid  in  the  Development  of 
Mines,"  published  in  the  Mining  &  Scientific  Press  of 
Sept.  24,  1921.  Additional  reference  is  made  to  "Mag- 
netic Prospecting,"  by  Prof.  W.  S.  Weeks,  published  in 
Mining  &  Scientific  Press  of  Jan.  21,  1922,  and  "Mag- 
netic Prospecting,"  by  Arthur  Gibson,  published  in  "Dis- 
cussion" in  Mining  &  Scientific  Press  of  March  25,  1922. 

The  change  of  formation  and  course  in  a  river 
channel,  due  to  erosion  or  wear,  is  illustrated  in  Fig.  1. 
The  dotted  lines  represent  the  original  channel;  the 
full-drawn  lines  represent  the  present  channel  and  the 
water  flowing  in  the  direction  of  the  arrow.  The 
greater  the  volume  of  water  or  grade  or  both,  the 
greater  the  velocity  and  momentum  of  the  water  and  its 
capacity  of  moving  gravel  and  boulders,  throwing  same 
against  the  bank  on  the  outer  curve  A — B  and  gradually 
wearing  into  that  bank  to  an  extent  indicated  by  the  area 
marked  X,  at  the  same  time  depositing  the  heavy 
mineral  concentrates  along  the  bank  on  the  inner  curve 
C — D,  on  the  area  Y,  where  the  velocity  of  the  current 
is  reduced  and  on  that  account  unable  to  carry  along 
the  heavy  concentrates.  The  main  current  of  the  river 
following  the  bank  represented  by  the  full-drawn  line 
A — B  receives  a  curved  motion  whereby  it  is  deflected 
against  the  opposite  bank,  cutting  out  area  X'  and 
depositing  the  heavy  mineral  concentrates  along  the 
area  Y' ;  this  change  of  the  formation  and  course  of  a 
river  is  repeated  in  all  curves  and  bends,  and  bedrock 
is  naturally  wearing  down  deeper  toward  the  outer 
curve  at  the  same  time.  This  is  the  most  simple  form  of 
erosion  that  has  been  and  is  taking  place  in  all  rivers. 

The  flow  of  water  in  all  rivers  is  never  constant ;  it 
varies  between  the  extremes  high  water  due  to  rain- 
storms and  melting  snow  in  the  mountains  in  the  spring, 
and  low  water  during  the  dry  season.  This  variable 
flow  of  water  causes  more  or  less  complication  in  the 
channels  and  deposits  of  heavy  mineral  concentrates, 
illustrated  in  Fig.  2,  which  may  be  considered  a  rather 
simple  complication,  comparatively.  The  flow  of 
the  water  in  these  channels  has  been  in  the  direction 
indicated  by  the  arrows.  Straight  dotted  lines  denote 
the  rims  of  the  channel,  forming  the  banks  of  the  river 
during  excessive  high  water  or  floods.  \  A  is  the 
original  main  channel.  B  /•'  is  the  deviation  of  the 
original  channel  duo  to  erosion  and  wear,  showing 
•  (1  areas  on  inner  curve  where  heavy  concentra- 
tions have  1 n  deposited.     (       C  18  8  secondary  channel 

and  I>      l>    a  more  recent  channel,  at  a  higher  elevation 

than  any  one  channel  previously  noted,  with  no  appar- 
ent relation  to  channels  .1 — A,  B — B,  or  C — C. 

h   i     easy  to  realise  the  difficulty  encountered  at  times 

in  distinguishing  the  separate  channels  by  magnetometric 

determinations.     The  main  object,  however,  is  to  define 

the  location  ami  limits  of  mineral  concentrations,  which 

ly  Accomplished. 

Magnetometers  used  for  detecting  mineral  concentra- 

work  on  the  same  principle  as  the  magnetic  needle. 
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Fig.  2 — Complications  in  course 

of  channels  caused  by  variable  flow. 

A  description  of  magnetometers  will  be  found  in  the 
articles  previously  mentioned  and  published  in  the 
Mining  &  Scientific  Press.  The  instruments  referred 
to  in  this  article  are  the  Thalen-Tiberg  magnetometer, 
used  for  reading  both  horizontal  and  vertical  magnetic 
intensities,  and  the  Thomson-Thalen  magnetometer, 
which  is  used  for  reading  vertical  magnetic  intensities 
only,  the  latter  instrument  being  the  more  sensitive  of 
the  two. 

These  instruments  record  magnetic  attraction  or  in- 
tensity due  to  the  prerence  of  either  magnetic  minerals, 
such  as  iron-ore  deposits,  black  iron  sand  in  placer  de- 
posits or  minerals  becoming  magnetic  by  induction, 
which  may  be  due  to  direct  contact  with  magnetic 
minerals  or  to  the  inductive  effect  of  electrolysis  in  the 
mineral  concentration. 

The  old  theory  that  magnetic  needles  are  attracted 
only  by  strictly  magnetic  minerals  is  not  true.  There 
are  exceptions  when  the  magnetic  needle  fails  to  in- 
dicate a  mineral  concentration;  for  instance,  if  the  con- 
centration is  composed  of  purely  non-magnetic  minerals 
not  subject  to  induction,  or  in  which  no  electrolysis  is 
tr.king  place.  The  former  condition  is  rare  and  the 
latter  condition  exists  generally  only  in  arid  zones  where 
there  is  not  enough  moisture  in  the  ground  to  cause 
an  oxidation  or  chemical  transformation  process. 

In  writing  "this  method  applied  to  placer  mining,"  I 
would  not  have  the  reader  assume  that  magnetometers 
have  an  affinity  or  attraction  for  gold.  These  instru- 
ments do  not  indicate  gold,  but  show  positively  where 
the  mineral  concentration  is  the  greatest  and  where  is 
the  place  to  look  for  the  best  values,  if  any  there  be. 

Temperature  variations  cause  contraction  and  expan- 
sion in  the  instruments,  which  naturally  affect  the  read- 


ings, more  on  highly  sensitive  than  on  less 
sensitive  instruments. 

Curves  shown  on  Fig.  3  represent  the 
variation  of  direct  vertical  magnetic  in- 
tensity readings  on  one  Thomson-Thalen 
magnetometer,  due  to  corresponding  change 
of  temperature.  In  this  case  the  magnet- 
ometer and  thermometer  were  set  up  in  a 
stationary  and  shaded  position  (in  Shasta 
County,  Calif.,  July  29,  1914),  and  read- 
ings were  taken  every  fifteen  minutes  from 
5  a.m.  to  12  noon.  These  magnetometer 
readings  show  increase  almost  in  the  same 
ratio  as  the  increase  of  temperature.  This 
increase  includes  the  diurnal  change  of 
magnetic  intensity,  which  is  small  in 
comparison. 

The  curve  of  magnetometer  readings 
illustrated  in  Fig.  3  proves  the  importance 
of  making  due  correction  for  temperature 
variation  so  as  to  obtain  true  and  accurate 
values  of  the  vertical  magnetic  intensity 
when  using  the  Thomson-Thalen  magnet- 
ometer. The  ordinary  dipping  needle, 
Thalen-Tiberg  magnetometer,  and  some 
other  similar  magnetic  instruments  are 
not  so  seriously  affected  by  temperature 
variations,  but  it  follows  that  these  latter 
instruments  do  not  furnish  as  close  re- 
sults as  the  more  sensitive  Thomson-Thalen 
instrument. 

First,  a  preliminary  magnetometric  sur- 
vey is  made  to  ascertain  approximate  loca- 
tion of  any  mineral  deposit  or  concentration  on  the 
property.  This  can  be  accomplished  _by  staking  out  one 
north  and  south  line  and  one  east  and  west  line  and 
stepping  off  50-ft.  distances  on  these  where  magnetomet- 
ric observations  are  taken.  The  better  way  is  to  run  two 
transit  lines,  one  north  and  south  and  one  east  and  west, 
taking  magnetometric  observations  along  them,  prefer- 
ably at  50-ft.  measured  intervals;  this,  however  requires 
more  time,  but  has  the  advantage  of  producing  more 
accurate  results  for  platting  on  charts  or  maps.  At 
times  it  becomes  necessary  to  run  more  than  these  two 
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Fig.  3 — Variation  of  direct  vertical  magnetic  intensity 

readings  on  one  Thomson-Thalen  magnetometer 
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transit  lines  to  make  sure  that  no  mineral  deposit  has 
been  overlooked. 

Second,  if  a  mineral  deposit  or  concentration  is 
detected,  the  surface  of  the  ground  along  its  strike 
or  general  course  is  subdivided  into  50-  or  25-ft.  squares, 
and  magnetometer  readings  are  taken  at  each  intersec- 
tion; readings  are  also  taken  at  intermediate  points 
when  found  necessary.  It  is  always  most  convenient  for 
both  observations  and  platting  to  subdivide  the  ground 
into  squares  along  true  north-and-south  lines. 


I 

j  ! 

h   i 

/ 

i 

i 

I 

1  <  1 

\   ' 

~fB 

^ 

Profile  of 

i       r 

^ 

\ 
i 

3edr 

ock 

~  A 

^-■H^X  .,.>:..'.        V,  4fc§|--\ 

yf-Kim 

i 
i 

lml 

R 

\ 

Li  - 

\ 
\ 

\ 

4  * 

\ 
\ 

J  \^§l\ 

\ 

N^     V 

\ 

pid 

n 

;    ^    ' 

~~A~~ 

/  \ 

V 

/ 

\ 

z 

\ 

(. 

1 
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Fig.  -i — Map  of  section  of  ancient  river  channel  in  Plumas 
County,  Calif.,  and  graphic  illustration  of  vertical  mag- 
netic intensities,  due  to  mineral  concentrations 
,         across  channel  on  line  A — B  at  50-ft.  intervals. 

A-  a  rule,  preliminary  magnetometer  surveys  may  be 
quickly  made,  but  complete  surveys  require  considerable 
time,  particularly  the  running  of  transit  lines  and  sub- 
division into  50-  and  25-ft.  squares  where  the  ground 
if  covered  with  thick  or  heavy  underbrush  or  dense 
forest.  One  hundred  magnetometer  observations  per 
day  at  stations  for  vertical  magnetic  intensities  only  is 
about  the  best  average  one  man  can  accomplish,  and 
about  160  observations  per  day  at  eighty  stations  when 
taking  observations  for  both  horizontal  and  vertical 
magnetic  intensities.  In  the  latter  case  the  magnetom- 
eter is  set  and  leveled  up  only  once  for  every  two 
observations,  one  horizontal  and  one  vertical. 

Maps  and  Charts  Used  to  Show  Results 

The  concentration  of  mineral  deposits  by  action  of 

in    rivers    and    channels    has    previously    been 

described.     Fig.  4  is  a  map  of  a  section  of  an  ancient 

river   in   Plumas  County,  Calif.,   which    is   now  covered 

with  gravel,  clay,  anil  other  material,  from  eighty  feet 


up  to  several  hundred  feet  in  depth.  No  trace  or  indica- 
tion of  it  appears  on  the  present  surface.  Its  course, 
judging  from  developments,  was  from  east  to  west, 
with  a  slight  trend  toward  the  south,  extending  under 
present  ridges,  valleys,  and  river  beds. 

Magnetometer  readings  were  taken  at  50-ft.  intervals 
along  line  A — B  crossing  the  channel,  as  shown  on  Fig. 
4.  The  shaded  parts  indicate  magnetic  intensity  due  to 
the  mineral  concentration,  the  darkest  being  the  great- 
?st.  The  channel  proper,  with  the  arrow  pointing  in 
direction  of  flow,  contains  the  weakest  mineral  concen- 
tration, due  to  the  mineral  having  been  carried  down- 
stream throughout  ages  on  an  immense  grade  of  3  per 
cent  or  more  and  at  times  by  an  exceptionally  large  flow 
or  body  of  water. 

The  dotted  line,  marked  "Profile  of  Bedrock,"  illus- 
trates the  gradual  wear  into  bedrock  by  the  action  of 
rolling  boulders  and  gravel.  The  old  contention  or  say- 
ing among  placer  miners  that  they  generally  find  the 
best  values  on  high  bedrock  is  readily  understood  from 
this  profile. 

The  figures  noted  on  line  4 — B  represent  the  vertical 
magnetic  intensities,  observed  at  50-ft.  intervals, 
reduced  to  an  arbitrary  scale.  At  the  foot  of  Fig.  4  is 
a  graphic  reproduction  of  these  vertical  magnetic  inten- 
sities. The  curve  is  made  by  using  determined  values  as 
ordinates  and  distances  between  points  of  observation 
as  abscissas.  In  analysing  this  curve  we  note  that  the 
heaviest  or  greatest  mineral  concentration  occurs  on 
the  inside  curve,  in  a  bend  or  turn  of  a  channel;  the 
weakest  mineral  concentration  is  generally  in  the  main 
or  deepest  channel,  and  as  a  rule  the  values  are  most 
evenly  distributed  in  this  part.  The  mineral  concentra- 
tion, with  few  exceptions,  is  a  little  stronger  on  the 
outside  curve  than  in  the  main  channel,  owing  to  the 
frictional  resistance  against  the  bank. 

Wherever  complications  occur  due  to  subsequent  or 
intervening  channels,  such  as  shown  in  Fig.  2,  which 
have  picked  up,  redistributed,  and  reconcentrated  the 
original  mineral  concentrations,  the  graphic  reproduc- 
tion of  vertical  magnetic  intensities  becomes  more  or  less 
intricate.  The  vertical  magnetic  intensities,  however, 
along  and  outside  of  the  rims  of  the  main  water-course 
will  always  remain  weaker  than  the  same  intensities 
between  the  rims,  no  matter  how  erratic  the  curve  may 
appear.  This  applies  to  all  placer  channels,  except 
where  a  section  of  the  main  water-course  has  been 
washed  out  entirely  or  broken  out  by  a  slide  or  by 
volcanic  action,  or  where  the  main  water-course  en 
another  mineral  deposit  or  concentration.  Complica- 
tions caused  by  subsequent  or  intervening  channels 
affect  the  horizontal  magnetic  intensities  to  a  far 
greater  extent,  and  make  them  much  more  intricate, 
than  the  vertical  magnetic  intensities.  For  this  reason 
I  use  almost  exclusively  vertical  magnetic  intensities  in 
all  exploration  work  pertaining  to  placer  deposits. 

Fig.  5  represents  a  section  of  an  ancient  river  channel 
in  Plumas  County.  Calif.,  in  (lose  proximity  to  channel 
shown  on  Fig.  -1.  Its  course  at  this  particular  point  is 
from  north  to  south.  No  trace  or  indication  of  this 
channel  can  b6  noticed  on  the  present  surface;  it  extends 
under  high  ridges,  valleys,  and  river  beds,  at  a  depth 
below  the  present  surface  ranging  from  about  one 
hundred  to  several  hundred  feet 

Vertical  magnetometric  readings  were  taken  at  50-ft. 
intervals  along  the  line  .4 — B  crossing  the  channel,  as 
shown    in   the   plan   at    the    top   of    Fig,    5.      The   shaded 
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areas  indicate  magnetic  intensity,  due  to  the  mineral 
concentration,  the  darkest  in  the  center  of  the  channel 
being  the  greatest. 

The  vertical  magnetic  intensities  observed  on  line 
A — B  are  graphically  illustrated  by  a  curve  at  the  center 
of  Fig.  5,  constructed  in  the  same  manner  as  on  Fig.  4. 
This  curve  indicates  the  heaviest  mineral  concentration 
in  t?ie  center  of  the  channel,  explained  by  the  cross- 
section  of  said  channel  at  the  foot  of  Fig.  5,  showing 
the  greatest  thickness  of  the  mineral  concentration  in 
the  center  of  the  channel.  It  is  natural  that  the  major 
portion  and  heaviest  particles  of  the  mineral  concentra- 
tion should  settle  to  the  lowest  level,  which  is  the  deep- 
est part  of  the  channel ;  and,  further,  this  curve  shows 
an  even  decrease  in  magnetic  intensity  on  both  sides  of 
the  channel,  from  the  center  to  the  rims,  thereby  in- 
dicating a  straight  course  of  the  channel,  free  from  any 
bend  or  turn,  at  the  line  A — B. 

Complications  due  to  subsequent  or  intervening 
channels  are  rare  where  a  channel  has  a  straight  course, 
as  shown  in  Fig.  5. 

Magnetometric  Results  Sometimes  Misleading 

It  is  only  occasionally  that  results  from  a  magnetom- 
etric survey  will  produce  curves  as  perfect  as  shown  on 
Figs.  4  and  5,  which  must  be  realized  by  referring  to 
such  complications  as  indicated  on  Fig.  2.  and  that  case 
is  by  no  means  the  most  complex. 

The  value  of  this  method  in  detecting  virgin  and 
tracing  the  continuation  of  known  placer  channels  where 
they  have  been  cut  off  or  parted  by  a  fault,  slide, 
wash-out,  or  erosion  may  readily  be  appreciated. 

Frequently,  placer  channels  pass  over  ledges  or 
mineral  deposits  containing  iron  ore  or  some  other 
mineral  that  attracts  the  magnetic  needle,  or  are  found 
to  be  covered  with  lava  which  is  sometimes  heavily 
charged  with  unevenly  distributed  magnetite.  In  such 
occurrences  the  magnetometer  readings  become  more  or 
less  irregular  and  difficult  to  analyze. 

Fig.  6  is  a  graphic  illustration  of  this  condition, 
showing  an  exceedingly  erratic  curve  of  vertical 
magnetic  intensities,  observed  on  top  of  South  Table 
Mountain,  about  three  miles  north  from  Oroville.  Butte 
County,  Calif.  (May  4-5,  1914).  Observations  were 
taken  at  50-ft.  intervals  for  a  total  distance  of  2,500  ft. 
The  vertical  magnetic  intensities  in  this  case  range 
from  very  low  to  very  high,  due  to  the  underlying  lava 
being  heavily  charged  with  magnetite,  and  illustrate 
how  complex  magnetometric  surveys  may  become  when 
affected  by  local  mineral  deposits,  foreign  to  the  one 
under  examination. 

Vertical  Magnetic  Intensities  Differ 
With  Localities 

The  vertical  magnetic  intensity  scale  that  I  have 
adopted  for  my  instruments  has  an  absolute  zero  or 
base,  but  every  different  locality  on  the  globe  has  a 
different  base,  which  is  the  lowest  value  of  the  vertical 
magnetic  intensity  obtainable  in  each  individual 
locality.  A  reading  indicating  the  base  or  minimum 
vertical  magnetic  intensity  in  one  locality  may  be  as 
high  as  or  even  higher  than  the  maximum  vertical  mag- 
netic intensity  in  another  locality.  The  former  locality, 
however,  with  its  comparatively  higher  vertical  magnetic 
intensity  but  minimum  local  vertical  magnetic  intensity, 
does  not,  as  a  general  rule,  indicate  any  mineral  concen- 
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Fig.  5 — Plan  and  section  of  ancient  river  channel  in 
Plumas  County,  Calif.,  and  graphic  illustration  of 
vertical    magnetic    intensities,   due    to    min- 
eral concentrations  at  50-ft.  intervals. 

tration  whatsoever  at  that  particular  place,  whereas  the 
latter  locality,  with  its  comparatively  lower  vertical 
magnetic  intensity  and  maximum  local  vertical  magnetic 
intensity,  may  contain  an  unusually  heavy  and  extensive 
mineral  deposit  or  concentration. 

A  few  magnetometer  observations  in  any  one  locality 
do  not  signify  anything.  The  larger  the  number  of 
magnetometer  observations  and  the  larger  the  area 
covered,  the  wider  the  range  between  maximum  and 
minimum  local  vertical  magnetic  intensity,  the  better 
the  work  and  the  closer  the  results  that  are  obtained. 
In  some  localities  this  range  increases  or  decreases  more 
rapidly  than  in  others.  These  features  are  virtually 
eliminated  in  localities  free  from  disturbing  elements 
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Fig.  6 — Erratic  curve  of  vertical  magnetic  intensities 
observed  on  South  Table  Mountain,  California. 
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and  where  the  earth's  normal  magnetic  field  is  the  only 
attraction  upon  the  magnetic  needle. 

Fig.  7  is  a  graphic  illustration  of  comparative  values 
of  vertical  magnetic  intensities  due  to  mineral  deposits 
or  concentrations  in  a  few  different  localities.  The 
range  between  maximum  and  minimum  vertical  mag- 
netic intensities  in  a  few  localities,  as  shown  on  Fig.  7, 
applies  only  to  a  limited  area  in  each  case.  The  total 
range  for  more  extensive  areas  will  naturally  be  greater. 
However,  the  range  represented  by  Fig.  7  serves  to 
give  a  fair  idea  of  the  relative  variations. 

The  magnetometer  observations  in  the  vicinity  of 
Nome,  Alaska,  were  obtained  over  a  larger  area  than 
the  other  localities  referred  to  on  Fig.  7,  which  explains 
the  greater  range  between  maximum  and  minimum 
vertical  magnetic  intensities  at  Nome. 

The  vertical  magnetic  intensities  for  Butte  County 
Table  Lands  (Lava  Beds)  on  Fig.  7,  ranging  from  15 
to  75  on  the  vertical  magnetic  intensity  scale,  is  the 
same  identical  survey  represented  by  Fig.  6  and  pre- 
viously described. 


Nome.  Alaska 

Shasta  County. 
Calif. 

Placer  Coun  ly. 
Ca/if 

Butte  County, 
Calif 

Butte  County.  Calif 
Table  Lands  (lava  dcds> 

Ocean  Beach.  Inyleside. 
San  Francisco.  Calif 

Tuolumne  County.  Calif 

Plumas  County,  Calif 

5       10     15     20     25     30     15     40    45     50     55     M     65      10    75 
Vertical  Magne+ic  ln-tensity  Scale 

Fig.  7 — Graphic  illustration  of  comparative  values  of 

vertical  magnetic  intensities,  due  to  mineral 

concentrations,   in   various   localities. 

The  high  vertical  magnetic  intensities  on  Ocean 
Beach,  about  one  mile  south  from  Ingleside,  San 
Francisco,  Calif.,  must  be  due  to  an  iron-ore  deposit,  as 
the  beach  formation  at  that  place  contains  a  great  deal 
of  black  iron  sand. 

Magnetometric  Surveys  Lead  to 
Valuable  Information 

It  is  rather  strange  that  the  vicinity  of  Nome,  on 
id  Peninsula,  Alaska,  should  show  such  weak 
vertical  magnetic  intensities  compared  with  various 
localities  in  California,  not  on  account  of  the  prevailing 
opinion  that  Alaska  is  such  a  highly  mineralized  country, 
but  because  of  its  being  so  much  closer  to  the  magnetic 
north  pole.  We  know,  when  considering  only  the  earth's 
neutral  or  norma]  magnetic  field,  free  from  any  disturb- 
ing element,  that  the  vertical  magnetic  attraction  or 
intensity  on  the  northern  hemisphere  is  greatest  at  the 
magnetic  north  pole  and  least  .-it  the  magnetic  equator, 
so  that  this  phenomena  must  be  due  to  a  very  high 
mineralization  in  California,  Whether  this  high 
mineralisation  in  California  is  caused  by  the  general 
formation  of  mineral  deposits,  by  widely  distributed 
iron-ore  deposits,  by  minerals  at  deeper  levels  than  have 
been  disclosed  by  present  developments,  or  is  the  result 
of  some  other  cause,  is  a  problem  well  worth  close  in- 
vestigation. 

Referring  to  the  Tertiary   gravel   channels   in   Cali- 


fornia, we  note  on  Fig.  7  that  the  vertical  magnetic 
intensities  are  much  greater  in  Butte  County — at  the 
foothills — than  in  Plumas  County  at  high  altitudes,  a 
condition  which  we  would  expect  to  be  reversed,  because 
the  source  of  the  mineral  deposits  and  the  channels  is  in 
the  higher  mountains,  the  flow  of  the  channels  having 
been  westerly  or  southwesterly  from  Plumas  County 
toward  Butte  County. 

The  magnetometer  observations  in  Butte  County  were 
taken  north  of  and  close  to  Oroville,  where  the  vertical 
magnetic  intensities  increase  going  north  and  east — that 
is,  toward  La  Porte,  in  Plumas  County.  The  magnetom- 
eter observations  in  Plumas  County  were  taken  on  the 
Maxine  Mining  Co's  property  (Sec.  14,  T.  22  N.,  R.  9 
E. — M.  D.  M.),  about  ten  miles  north  from  La  Porte, 
where  the  vertical  magnetic  intensities  increase  going 
south  and  west — that  is,  toward  Oroville.  The  fact  that 
the  vertical  magnetic  intensities  increase  from  Oroville 
toward  the  Maxine  mine,  and  likewise  increase  from 
Maxine  mine  toward  Oroville,  proves  conclusively  that 
the  heaviest  mineral  concentration  will  be  found 
between  these  two  places.  The  grade  of  the  ancient 
Maxine  channel  was  found  to  be  slightly  in  excess  of  3 
per  cent,  which  is  an  enormous  grade  for  a  large  river 
when  we  consider  that  the  grade  of  a  small  ditch  cannot 
exceed  1  ft.  per  1,000  ft.,  equal  to  one-tenth  of  1  per 
cent  (A  of  1  per  cent)  before  the  velocity  of  the  water 
increases  sufficiently  to  wash  and  cut  out  the  ditch 
banks. 

The  altitude  of  the  region  at  the  Mixine  mine  is 
approximately  5,500  ft.  and  the  distance  from  the 
Maxine  mine  to  Oroville  or  the  foothills  in  Sacramento 
Valley  is  more  than  fifty  miles.  Thus,  if  the  3  per  cent 
grade,  approximately  160  ft.  to  the  mile,  should  continue 
through  for  fifty  miles,  the  difference  in  elevation  would 
be  8,000  ft.,  which  would  place  the  river  2,500  ft.  below 
sea  level  at  Oroville,  which  we  know  is  not  the  fact. 
Consequently,  this  grade  must  decrease  and  flatten  out 
before  it  reaches  the  valley  floor.  However,  there  are 
several  fault-  which  to  a  certain  degree  will  make  up 
for  the  steep  grade.  Past  developments  on  similar 
channels  have  proved  a  lighter  average  grade  in  lower 
altitudes.  As  a  rule  this  decrease  in  grade  is  not  grad- 
ual but  in  steps  or  benches  alternating  flat  and  steep. 
The  velocity  and  force  of  the  water  on  steep  grades  is 
naturally  great,  carrying  along  the  heaviest  mineral 
concentrates,  whereas  on  the  light  grades  the  velocity 
and  force  of  the  water  is  checked,  and  the  heavy  mineral 
concentrates  drag  behind  and  even  accumulate  in  large 
quantities  at  favorable  places  where  the  grade  is  so  light 
that  the  water  fails  to  move  them.  This  is  one  reason 
for  the  increase  in  vertical  magnetic  intensities  between 
Oroville  and  La  Porte 

The  decreasing  grade  in  these  ancient  auriferous 
river  channels,  with  the  consequent  increased  mineral 
concent  rations,  as  previously  explained,  between  the 
summit  nf  Sierra  Nevada  Range  on  the  east  and 
Sacramento  and  San  Joaquin  Valley  floors  on  the  west, 
tan  affect  only  the  maximum  vertical  magnetic  intensi- 
clong  the  ancient  river  channels  and  can  have  no 
bearing  on  the  increase  of  minimum  vertical  magnetic  in- 
tensities nor  on  the  ground  beyond  the  limits  (rims)  of 
those  channels.  The  increase  in  minimum  vertical  mag- 
netic intensities,  previously  described  as  the  base  for 
vertical  magnetic  intensities  in  each  individual  locality, 
l>e  due  to  heavy  mineral  deposits  or  concentrations 
in    tlic  solid    formation,   such   as    lodes   or  veins.     The 
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solid  formation  in  this  section  of  California  is  rarely 
exposed,  but  is  generally  covered  with  a  thick  over- 
burden, dense  forest,  or  thick  underbrush,  which  pre- 
vents a  direct  geological  examination  of  the  solid  forma- 
tion. However,  this  problem  can  easily  be  solved  by  a 
more  extensive  magnetometric  survey  than  I  have  so  far 
accomplished. 

During  the  summer  of  1921  I  was  called  to  the  Maxine 
deep  gravel  mine  on  the  South  Fork  of  Feather  River, 
Plumas  County,  Calif.,  about  ten  miles  north  of  La 
Porte.  Two  different  mining  companies  had  previously 
failed  to  make  a  success  of  this  property,  and  the  pres- 
ent owners  found  themselves  in  the  same  predicament. 
The  magnetometer  survey  disclosed  an  ancient  river 
channel  containing  heavy  mineral  concentrations,  south 
of  and  close  to  the  Maxine  shaft,  between  450  and  500 
ft.  wide,  extending  from  east  to  west,  with  a  slight 
southward  trend;  and  on  the  surface  above  the  old 
workings,  a  mineral  concentration  in  the  form  of  a 
large  eddy  or  whirlpool,  north  of  and  alongside  the 
ancient  channel.  The  Maxine  mine  was  flooded  at  the 
time,  but  after  it  was  unwatered  it  was  proven  con- 
clusively that  the  old  workings  were  confined  within  a 
large  eddy  of  the  main  channel.  A  tunnel  was  driven 
south  from  the  old  workings,  and  the  main  channel  was 
tapped.  The  values  as  well  as  the  average  depth  of 
pay-gravel  proved  to  be  a  great  improvement  over  the 
old  workings. 

The  magnetometer  survey  further  disclosed  the  exist- 
ence of  two  additional  ancient  river  channels  in  close 
proximity,  450  and  500  ft.  wide  respectively.  These 
channels  have  not  yet  been  developed,  and  the  values 
they  contain  are  therefore  unknown,  but  the  magnetom- 
eter readings  indicate  a  stronger  mineral  concentration 
in  both  of  these  channels  than  in  the  one  mentioned 
that  has  been  developed,  so  that  the  prospects  are  favor- 
able for  even  better  or  higher  values  in  these  two 
channels. 

The  gravel  in  the  Maxine  mine  is  similar  to  the 
gravel  in  the  old  workings  at  La  Porte,  but  it  is 
doubtful  if  it  is  one  and  the  same  channel.  The  surface 
at  La  Porte  is  500  ft.  lower  than  at  Maxine  mine;  the 
distance  between  these  places  is  ten  miles,  and  the  drop 
of  the  Maxine  channel  in  ten  miles  on  3  per  cent  grade, 
approximately  160  ft.  per  mile,  is  1,600  ft.  The  con- 
tinuation of  the  Maxine  channel  therefore  should  pass 
La  Porte  at  1,100  ft.  lower  elevation.  The  possibility 
of  one  or  more  faults  between  these  two  places  might 
make  up  for  the  difference  in  elevation,  but  this  can 
readily  be  determined  by  additional  magnetometer  sur- 
veys. 


Mica  Industry  of  Guatemala 

As  a  result  of  development  work  now  in  progress, 
Guatemala,  although  at  present  a  small  producer  of 
mica,  may  become  an  important  exporter  of  this  min- 
eral. The  United  States  requires  four  times  as  much 
mica  as  it  produces  and  Guatemala  should  readily  find 
in  the  United  States  a  market  for  all  that  it  can  export 
in  the  future,  says  Consul  A.  C.  Frost  in  Commerce 
Reports.  Interested  American  firms  may  obtain  copies 
of  a  detailed  report  on  the  Guatemalan  mica  industry 
by  application  to  the  Iron  and  Steel  Division,  Bureau 
of  Foreign  and  Domestic  Commerce,  Washington.  Ref- 
erence, in  communications  to  the  bureau,  should  be  made 
to  file  No.  73,003. 


The  Webster -Dosen  bach  Decision 

So-Called  Webster  Process  of  Floating  Copper 

Precipitated  From  Leach  Solutions 

Upheld  by  Court  of  Appeals 

METALLURGISTS  have  been  interested  in  the  con- 
flicting claims  of  Messrs.  Webster  and  Dosenbach 
as  to  who  was  the  pioneer  in  what  has  come  to  be 
known  as  the  Webster  process.  The  first  decision  of 
the  U.  S.  Patent  Office  was  in  favor  of  Webster;  the 
case  was  then  carried  before  the  Court  of  Appeals  of 
the  District  of  Columbia,  which  has  recently  upheld  the 
first  decision.     The  invention  is  described  as 

"A  process  for  treating  copper  ores  and  particularly  those 
known  as  oxide  ores  which  are  not  susceptible  of  concentra- 
tion by  the  flotation  process  commonly  used  with  sulphide 
ores.  The  process  consists  in  grinding  the  ore,  treating  the 
ground  material  with  sulphuric  acid  to  dissolve  the  copper 
present  in  the  ore,  introducing  metallic  iron,  which  combines 
with  the  copper  sulphate,  forming  iron  sulphate  and  precipi- 
tating the  copper,  and  in  separating  the  precipitated  copper 
by  concentration,  by  gravity  or  by  flotation." 

A  summary  of  the  claims  of  Dosenbach,  as  reported 
in  the  Patent  Office  Gazette,  is  as  follows : 

"Appellant  Dosenbach  claims  to  have  conceived  and  re- 
duced the  invention  to  practice  in  November,  1914,  while 
Webster  claims  to  have  conceived  the  idea  of  concentrating 
the  ores  and  precipitating  the  dissolved  metal  into  the  pulp 
in  October,  1914.  The  parties,  however,  seem  to  differ  as  to 
the  real  gist  of  the  invention  here  involved.  Dosenbach's 
conception  seems  to  have  been  limited  to  the  idea  of  separat- 
ing the  metallic  copper  from  the  ore  by  flotation,  while 
Webster  seems  to  have  directed  his  energies  toward  the 
process  of  precipitating  the  copper  in  a  metallic  state  to  be 
separated  by  some  known  process.  On  this  point  we  agree 
with  the  commissioner  that  precipitation  is  the  essential 
step  in  the  invention  and  that 

flotation  might  be  replaced  by  some  other  method  of  concentra- 
tion without  destroying  the  process  in  issue. 

"We  think,  therefore,  that  Dosenbach  has  failed  to  show 
even  conception  of  the  essential  feature  of  the  invention  in 
issue  on  the  dates  claimed  by  him.  On  the  other  hand, 
Webster's  dates  are  well  corroborated  and  his  efforts  were 
directed  to  the  development  of  the  invention  of  the  issue. 
Indeed,  the  present  contention  of  Dosenbach  that  separation 
by  flotation  constitutes  the  chief  feature  of  the  invention 
is  not  consistent  with  his  original  specification  wherein  he 
seems  to  treat  the  matter  of  flotation  as  a  secondary  fea- 
ture.   In  his  specification  he  states — 

my  process  is  not  restricted  to  the  use,  or  non-use,  or  the  use 
of  any  particular  floating  agent,  and  includes  the  operation  regard- 
less of  whether  the  flotation  be  affected  by  the  addition  of  frothing 
agents  or  by  the  properties  imparted  to  the  pulp  by  the  various 
salts  formed  in  the  leaching  operation. 

"He  also  refers  in  his  specifications  to  effecting  flotation 
'in  any  of  the  well-known  forms  of  apparatus.  ...  or 
by  means  of  jets'  as  illustrated  in  the  prior  art. 

"Without  stopping  to  review  the  testimony,  we  are  of  the 
opinion  that  Webster  .  .  .  has  clearly  established  his 
claim  to  priority." 

A  second  case  before  the  court  was  similar,  except 
that  Dosenbach  claimed  that  Webster's  patent  did  not 
cover  the  process  when  applied  to  ores  containing  sul- 
phide copper.  This  also  was  decided  in  favor  of  Web- 
ster, the  court  stating: 

"We  are  not  impressed  with  this  contention  since  the  evi- 
dence discloses  that  the  process  was  invented  by  Webster  to 
solve  the  problem  of  treating  ores  from  Bullwhacker  mine, 
at  Butte,  Mont.,  and  that  this  ore,  while  predominantly 
oxide,  contained  sulphide  copper.  It  also  appears  that  Web- 
ster had  made  considerable  study  of  the  most  approved 
methods  of  flotation,  and  that  the  ores  treated  by  him  at 
the  East  Butte  mine  were  sulphide  copper." 

It  is  understood  that  the  Merrill  company,  of  San 
Francisco,  has  the  Webster  process  under  its  wing. 
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Dust  in  Milling  Plants 

A  Little  Care  and  Thought,  and  Inexpensive  Housing  and  Equipment 
Eliminate  Most  Discomforts  From  This  Cause 

By  M.  W.  von  Bernewitz 


AN    EDITORIAL  on  dust   in   milling  plants   in   the 

i-\    Journal -Press  of  Aug.  12  reminds  me  of  my  ex- 

■L    A.  perience  in  Western  Australia  and  New  Zealand 

mills,  wherein  I  inhaled  a  goodly  quantity  of  dust,  and 

perhaps  my  notes  may  be  of  interest,  and  suggestive. 

The  sulpho-telluride  ores  of  the  "Golden  Mile,"  at 
Kalgoorlie,  are  naturally  dry,  the  driest  carrying  0.5 
per  cent  moisture,      i  All  millmen  will  admit  that  over 


breaker  be  inclosed,  hangs  about  most  of  the  time. 
Most  of  the  breakers  were  in  the  open— that  is,  they 
had  a  high  roof,  but  the  ends  of  the  structure  were 
open,  so  the  wind  blew  the  dust  away.  It  may  be  argued 
that  much  valuable  dust  is  lost  if  a  crushing  station  is 
open  to  the  wind,  but  on  low-grade  ore  this  is  of  small 
consequence,  and  the  health  and  comfort  of  attendants 
is  improved.    The  undersize  passing  through  the  grizzly 


Bail-mill  section  of  a  120-ton  dry-crushing  plant  at  KalgoorUs,  Western  Australia 
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1  per  ••cut  of  moisture  is  a  nuisance  in  dry  milling  oper- 
ations, i  The  silica  content  mi  as  high  as  75  per  cent. 
Pry  crushing  and  roasting,  followed  by  cyanidation 
more  or  lest  •<-  si  the  Golden  Cycle  mill,  at  Colorado 
Springs  (whose  metallurgist  mi^ht  K\Vl.  his  experience 
with  dust  ),  was  the  process  in  vogue  at  six  mines  treat- 
ing a  total  of  2,000  tons  of  ore  daily.  In  addition  to 
these,  several  concentrating  plants  had  furnace 
roasting  concentrates.  A  Study  of  the  diffi 
machines  employed,  and  the  manner  in  which  the  dust 
was  suppressed,  should  be  worth  while. 

When  rock  breakers  are  fed  with  ore  direct  from 
skips  from  the  main  hoisting  shaft,  the  rush  of  ore  over 
the   grizzly   results    in   a  cloud   of  dust,  which,   if  the 


into  bins  also  makes  considerable  dust.  When  skips 
or  mine  cars  are  dumped  into  bins,  from  which  the  ore 
is  drawn  steadily  to  rock  breakers,  conditions  are  much 
improved.  The  broken  ore,  flowing  out  of  chutes  onto 
belts,  throws  off  a  good  deal  of  dust,  but  at  such 
points  the  conveyors  could  be  covered  with  a  hood  sup- 
plied with  an  exhaust.  If  ore  is  to  be  milled  wet.  there 
is  no  reason  why  it  could  not  be  sprayed  slightly  with 
water,  in  summer  time  at  least. 

Conveyor  belts  discharged  the  broken  ore  into  mill 
storage-bins,  and  when  these  were  kept  well  filled  there 
was  not  much  dust,  but  when  low  there  was  a  consider- 
able quantity,  on  account  of  the- ore  dropping  a  distance 
of  10  to  30  ft.    When  the  ore  in  bins  becomes  low  from 
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some  cause,  and  will  not  flow  to  mill  feeders,  shoveling 
is  often  resorted  to — a  somewhat  dusty  occupation. 

All  dry-crushing  mills  are  naturally  dusty,  even  when 
inclosed  in  tight-fitting  casings;  but  they  may  be  made 
almost  dustless  with  care.  A  Griffin  mill,  Rrupp  ball 
mill,  disk  crusher,  and  others  are  dusty,  but  if  the 
casing  be  connected  by  means  of  light  sheet-iron  piping 
to  a  fan,  there  should  be  practically  no  dust  arising 
therefrom.  That  was  our  experience  at  Kalgoorlie. 
Stop  the  fan  for  a  moment  and  dust  arises  in  clouds. 
A  fan  is  really  necessary  for  the  better  working  of  such 
a  machine,  the  protection  of  bearing  and  other  machin- 
ery from  dust,  and  the  comfort  of  the  attendants.  With 
fans  of  the  Sturtevant  type,  a  36-in.  machine,  driven  at 
1,000  r.p.m.,  should  draw  off  the  dust  from  six  large 
mills.  The  capacity  in  this  case  should  be  at  least  5,000 
cu.ft.  per  minute.  The  suction  pipes  from  the  mill 
casings  should  not  be  less  than  9  in.  in  diameter,  con- 
nected to  an  18-in.  main,  which  should  be  provided  with 
V-traps  and  gates  for  collecting  accumulated  dust. 

Fans  blow  the  dust  into  collecting  houses  or  into  cy- 
clone arresters.  A  good  style  of  dust  house  is  that 
made  of  2x4-in.  lumber,  and  covered  with  close  burlap. 
A  double  house — that  is,  one  within  the  other — is  a 
thoroughly  efficient  dust  catcher.  Bottoms  should  be 
V-shaped,  with  a  screw  conveyor  and  gates  in  the  bottom 
of  the  trough  for  discharging,  so  that  men  need  not 
enter  the  house  for  cleaning  purposes.  A  punkah-like 
arrangement  la  light  frame  which  may  be  swung  by 
ropes  running  through  the  walls  to  the  outside),  such 
as  used  in  smelter  baghouses,  may  be  used  for  knocking 
off  dust  that  builds  up  on  the  walls.  If  cyclone  arresters 
are  employed,  the  effluent  dust  may  be  conducted  into  a 
furnace  flue. 

In  the  conveyance  of  raw,  dry-crushed  ore,  both  screw 
and  push  conveyors  are  used.  The  former  work  well  if 
they  are  properly  attended  to,  and  have  a  tight-fitting 
cover  which  lets  out  little  or  no  dust.  Push  conveyors 
are  all  right,  but  a  special  covering  must  be  affixed  to 
keep  down  the  dust. 

Belt-and-bucket  elevators  lift  the  crushed  ore  from 
conveyors  to  the  fine-ore  storage  bins,  and  both  elevators 
and  bins  can  be  made  almost  dust-proof  without  much 
trouble.  If  built  of  wood,  they  should  be  double  lined: 
and  if  of  sheet  iron,  they  should  be  bolted  or  riveted 
with  felt  joints.  If  left  undisturbed,  all  corners  and 
small  openings  in  conveyors,  elevators,  and  bins  natur- 
ally become  sealed  by  the  dust  collecting  within  them. 
thus  preventing  its  exit  into  the  plant. 

If  roasting  furnaces  are  close  to  or  under  the  fine-ore 
bins,  little  dust  is  made  in  feeding  the  former;  but 
when  some  distance  away,  push  or  screw7  conveyors  are 
used,  and  these  make  a  certain  amount  of  dust.  Fur- 
nace feeders  make  no  dust  at  all.  Where  one  push  con- 
veyor feeds  another  at  right  angles,  a  hood  or  upcast 
should  be  fitted  to  carry  off  dust  made  by  the  ore  drop- 
ping from  one  to  another.  Furnaces  make  no  dust 
excepting  at  the  discharge  end,  where  the  roasted  ore 
drops  into  coolers  or  push  conveyors.  If  the  drop  is 
over  12  in.,  considerable  dusting  results  at  each  dis- 
charge, and  to  minimize  this,  the  fall  may  be  broken  by 
means  of  staggered  plates.  Push  conveyors  are  excel- 
lent for  conveying  raw  or  roasted  ore,  but  make  a  good 
deal  of  dust.  At  each  stroke,  the  blades  or  flights  strike 
the  ore,  carry  it  along  12  to  18  in.,  the  heaps  thus 
formed  falling  back  a  little,  while  the  blades  on  the  back 
stroke  drag  over  them,  creating  more  disturbance.  Such 
conveyors    should    be    covered    as    tightly    as    possible. 


Where  these  conveyors  discharge  their  load  with  chain- 
and-bucket  elevators,  a  large  hood  connected  to  an  ex- 
haust fan  should  be  provided.  An  18-in.  fan  drawing 
off  600  cu.ft.  a  minute  suffices  for  a  conveyor  carrying 
200  tons  of  fine  ore  in  twenty-four  hours.  The  dust  may 
be  collected  in  cyclone  arresters. 

Chain-and-bucket  elevators,  if  well  constructed  of 
plate  and  angle  iron,  make  little  dust,  and  may  be  kept 
clean  by  means  of  a  fan  where  they  discharge.  Pits  in 
which  the  boot  of  an  elevator  is  fixed  should  always  be 
roomy,  and  as  shallow  as  possible. 

Dust  is  always  worth  saving  and  treating,  as  its 
value  is  equal  to  or  greater  than  the  ore  being  milled. 
At  least,  that  was  our  experience  at  Kalgoorlie  and 
Waihi.  A  mixture  of  raw  and  half-roasted  dust  is 
somewhat  difficult  to  treat,  but  if  gradually  mixed  with 
the  current  mill  flow  of  ore  to  the  furnace  it  has  no 
effect  on  subsequent  treatment. 

Wind  has  a  great  deal  to  do  with  the  clarity  of  the 
air  in  a  dry -crushing  plant.  On  a  hot,  still  day,  dust 
hangs  about ;  but  with  a  good  breeze  the  air  in  the 
building  becomes  very  clear,  so  that  if  possible,  when 
designing  a  plant  handling  dry  ore,  buildings  should  be 
made  as  open  as  possible.  It  may  be  cold  in  winter  for 
employees,  but  cold  is  preferable  to  lung  affections. 

I  have  said  nothing  of  respirators  to  be  worn  by 
millmen,  because,  even  if  they  were  provided,  the  men 
detest  them  and  rarely  wear  them. 


Italy's  Sulphur  Exports  Go  Chiefly 
to  Neighbors 

Italian  sulphur  exports  are  confined  almost  entirely 
at  present  to  European  countries  and  the  eastern  Medi- 
terranean, says  a  writer  in  Commerce  Reports.  Anti- 
quated methods  of  extraction  in  the  Sicilian  mines, 
combined  with  high  daily  wages  paid  to  ineffectively 
utilized  labor,  have  resulted  in  generally  high  cost  of 
production.  Consequently,  many  former  markets  have 
been  lost  in  whole  or  in  part  to  American  sulphur 
exporters,  despite  the  disadvantages  for  the  latter 
arising  from  the  comparative  levels  of  dollar  and  lira 
exchange.  During  the  nine  months  ended  with  March, 
1922,  Italy  exported  54,402  metric  tons  of  sulphur, 
valued  at  44,666,740  lire,  the  amount  shipped  in  the 
first  quarter  of  1922  being  36,434  tons,  valued  at 
29,493,350  lire.  Greece  was  the  leading  purchaser  of 
Italian  sulphur  in  the  first  three  months  of  the  current 
year,  taking  16,280  metric  tons,  followed  by  France. 
with  4,344  tons ;  Germany,  2,860  tons ;  Smyrna,  1,588 ; 
Asiatic  Turkey,  1,544;  Austria,  1,340;  and  Yugoslavia. 
1.045  tons. 


Soapstone  Deposit  in  Ontario 

The  organization  is  announced  of  the  Wabigoon 
Soapstone  Co.,  Ltd.,  with  a  capital  of  $500,000,  to  mine 
soapstone  in  the  Wabigoon  district,  about  200  miles 
northwest  of  Fort  William,  in  Ontario.  The  company 
is  said  to  own  a  large  deposit  of  soapstone,  which  is 
claimed  to  be  the  only  deposit  in  Canada  that  can  be 
worked  commercially.  Samples  of  the  soapstone  are 
reported  to  be  of  a  greenish  color,  easily  worked,  and  of 
excellent  quality.  The  development  of  the  industry  will 
be  of  interest  to  pulp  and  paper  companies  which  use 
this  stone  for  lining  kraft-mill  furnaces  and  pulp 
digesters.  It  is  also  used  extensively  in  the  electrical, 
rubber  goods,  and  other  industries. 
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An  Investigation  of  Losses  in 
Copper  Blast-Furnace  Slag — II* 

Electric  Furnace  Used  in  Fusion  and  Settling  Experiments — Constant  Copper  Loss  as 

Dissolved  Sulphide  Varies  With  Grade  of  Matte — Gold  in  Slag  Entirely  Due  to 

Prills  of  Matte  — Probable  Losses  With  High-Grade  Matte  Calculated 

By  D.  F.  Stedman 

Chemistry  Department,  University  of  British  Columbia,  Vancouver,   B    C 


4.\  ELECTRIC  FURNACE  of  a  type  shown  in  Fig. 
L\  6  was  constructed  for  the  purpose  of  carrying 
X  JL.  out  some  fusion  experiments.  This  was  essen- 
tially a  resistance  furnace  using  Kryptol  as  the  heating 
element,  with  1J  in.  of  sand  as  heat  insulation.  The 
early  experiments  were  made  in  a  coke  furnace  consist- 
ing of  a  coke  bed  15  in.  deep,  with  the  crucibles  buried 
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Fig.   6 — Kryptol 

in  the  top.  As  the  slag  was  fused  in  assay  crucibles, 
only  comparatively  low  temperatures  could  be  used, 
which  necessitated  fusing  samples  for  a  long  time  to 
be  sure  that  equilibrium  was  established — about  two 
hours  being  allowed.  The  temperature  attained  in  the 
Kryptol  furnace  was  probably  bel  veen  1,860  and  1.400 
deg.  C,  using  the  approximation  that  slag  is  liquid  at 
1,100  deg,  but  this  figure   is  only  an  estimate,   and 


r  this  article  appean  tini-Prmn  or  | 


individual  fusions  probably  varied  widely.  In  this  fur- 
nace glazed  porcelain  crucibles  were  used,  which  per- 
mitted running  at  much  higher  temperatures,  without 
excessive  corrosion.  It  was  decided  to  ignore  the  effect 
of  corrosion  on  the  composition  of  the  slag,  as  on  look- 
ing up  operating  figures  on  different  slags  it  was  seen 
that  any  error  introduced  would  be  negligible.  Through- 
out the  work  the  microscope  was  found  to  be  extremely 
useful  in  following  operations  of  every  kind;  thus,  in 
checking  up  the  silver-nitrate  method  of  estimating 
prills,  final  conclusions  were  based  entirely  on  the  be- 
havior of  a  sample  of  slag  under  the  microscope.  It 
was  also  used  throughout  the  work  to  check  up  fusions 
as  to  the  absence  of  prills  and  surface  oxidation. 

Experiments  on  Converter  Slag 

The  appearance  of  converter  slag  when  polished  and 
viewed  under  a  microscope  is  markedly  characteristic, 
consisting  of  three  materials  only:  large  bright  crystals, 
usually  elongated  and  parallel  to  each  other,  between 
which  are  numerous  distorted  sulphide  prills  (not 
circular),  and  the  whole  is  filled  in  with  brown  slag, 
except  for  a  considerable  number  of  gas  bubbles.  The 
bright  crystals  were  evidently  formed  while  the  slag 
as  a  whole  remained  liquid,  in  the  form  of  a  highly 
interlaced  network,  which  prevented  the  matte  globules 
settling.  Combined  magnetic  separations  and  hydro- 
fluoric-acid treatments  proved  these  crystals  to  be  mag- 
netite, and  finally  a  small  sample  was  isolated, 
analyzing  1.5  per  cent  silica,  the  rest  approximately 
magnetite,  and  only  0.35  per  cent  copper.  This  mate- 
rial was  used  in  testing  the  pyrogallic-acid  and  sulphur- 
dioxide  method  discussed  before.  The  matte  prills  had 
evidently  never  had  sufficient  freedom  to  settle,  and  if 
such  slag  were  poured  into  a  comparatively  cool  blast- 
furnace settler,  it  is  easy  to  understand  that  the  loss 
in  the  blast-furnace  slag  itself  would  be  Increased, 
although  most  of  the  matte  prills  from  the  converter 
slag  would  probably  settle,  being  very  large.  According 
to  Maier  and  Van  Arsdale,  the  evolution  of  sulphur 
dioxide  will  also  Increase  the  loss,  as  well  as  the  partial 
choking  action  of  the  magnetite. 

On  fusing  converter  slag,  the  whole  fusion  boils  and 
gives  off  sulphur  dioxide  in  considerable  amount.  After 
fusion  Mill  quiet)  Ibf  slag  still  shows  much  magnetite 
and  prills,  and  no  matte  button  settles,  but  the  prills 
are  all  oxidized  to  "white  metal."  clear  blue  under  the 
micro  rwing  that   ferrous  sulphide  is  oxidized 

to  sulphate  rapidly,  but  cuprous  sulphide  only  very 
1>>\\  ly  i  But  if  converter  slag  is  fused  with  pyrite 
or  with  nails,  a  matte  button  immediately  forms,  in 
both  Instances  containing  copper  (by  microscope),  and 
the  magnetite  disappears. 

The  silver-nitrate  method,  when  applied  to  converter 
slag,  dissolves  about  90  per  cent  of  the  copper,  and 
under  the  microscope  this  reagent  precipitates  silver 
practically  all  over  the  surface  (except  on  the  magnetite 
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crystals),  even  where  no  trace  of  prills  shows  under  the 
highest  power,  giving  exactly  the  same  appearance  as 
seen  with  the  sample  known  to  contain  copper  silicate. 
As  copper  sulphide  could  hardly  be  present  in  such 
amount  in  an  invisible  form  (cf.  blast-furnace  slag), 
and  would  hardly  give  this  appearance  if  it  were,  the 
copper  which  is  attacked  here  is  almost  certainly 
silicate,  together  with  the  matte  prills.  The  copper  loss 
is,  thus,  as  matte  prills,  dissolved  copper  silicate,  and 
probably,  by  analogy  from  blast-furnace  slag,  a  small 
amount  of  dissolved  copper  sulphide,  but  not  more  than 
0.5  per  cent  of  the  latter. 

Experiments  on  Blast-Furnace  Slag 

If  a  sample  of  blast-furnace  slag  is  polished  and 
etched  lightly  with  hydrofluoric  acid  (1 :  20) ,  and  viewed 
under  a  microscope,  sulphide  prills  are  visible,  in  every 
instance  except  when  very  minute,  attached  to  a  gas 
bubble — the  cause  of  their  flotation.  But  only  a  few 
small  magnetite  crystals  can  be  seen.  As  slag  oxidizes 
so  easily  when  molten,  this'  seemed  to  indicate  almost 
entire  lack  of  oxidation,  in  which  case  the  slag  should 
be  practically  in  equilibrium  with  the  matte.  This 
condition  of  equilibrium  can  be  duplicated  in  the  labora- 
tory, provided  proper  care  be  taken  to  prevent  any 
oxidation. 

The  methods  of  eliminating  oxidation  adopted  by 
different  experimenters  have  been:  (1)  Inclosing  the 
fusion  in  an  assay  furnace.  This  might  or  might  not 
maintain  a  reducing  atmosphere,  and  in  any  event  what 
the  figures  obtained  actually  represent  is  rather  uncer- 
tain. (2)  Maier  and  Van  Arsdale  use  a  layer  of 
calcined  charcoal  on  the  surface  of  the  slag.  This 
invariably  produces  metallic  iron,  containing  copper,  not 
only  in  a  film  on  the  charcoal  but  in  fine  branches  ex- 
tending some  distance  into  the  slag.  This  would  prob- 
ably reduce  the  copper  in  proximity  to  the  iron,  but 
would  increase  the  chance  of  salting  the  slag  with 
copper-containing  material.  (3)  The  method  used  in 
the  first  experiments  detailed  (Tables  I  and  II)  was  to 
cover  the  crucibles  with  inverted  scorifiers,  and  bury 
the  whole  with  small  coke. 

Slag-Matte  Equilibrium   Experiments   with 
Varying  Grades  of  Matte 

To  find  the  copper  loss  in  a  slag  when  at  true 
equilibrium  with  different  grades  of  matte,  the  slag  was 
fused  with  10  per  cent  by  weight  of  1-in.  pyrite,  11  per 
cent  of  matte,  48  per  cent  of  matte,  60  per  cent  of 
matte,  and  artificial  copper  sulphide,  (74  per  cent  of 
copper).  The  slag  was  broken  to  about  I  in.,  mixed 
with  the  particular  matte,  and  kept  fused  for  about  two 
hours  in  the  coke  furnace.  The  temperature  used  was 
high  enough  to  cause  many  of  the  assay  crucibles  to 
collapse  entirely,  and  those  surviving  were  all  softened 
considerably.  The  results  of  these  experiments  are 
given  in  Table  I. 

To  check  these  values  as  representing  complete 
equilibrium,  a  number  of  experiments  were  made  at 
Trail,  using  different  methods  to  eliminate  oxidation  and 
different  starting  materials,  as  shown  under  experiments 
1  to  4. 

Experiment  1 — A  mixture  containing  considerable  oxidized 
copper  and  magnetite,  from  10  parts  blast-furnace  slag  and 
1  part  converter  slag,  was  fused  with  different  sulphides 
for  about  an  hour  in  the  coke  furnace.  The  time  of  fusion 
was  limited,  as  the  slag  is  very  much  more  corrosive  than 
furnace  slag  alone.  The  results  obtained  are  shown  in 
Table  II. 


TABLE  I— SHOWING  METAL  CONTENT  OF  SLAGS  FROM  FUSION  OF 
TRAIL  BLAST-FURNACE  SLAG  WITH  VARIOUS  GRADES  OF  MATTE 


Material  Used  in  Fusio 


B.        .2  3 


Originalslag 0.135     0.034     0. 101     

Original  matte 11.6 

I.      Slag  +  pyrite 0.035     


Matte  button 1.21 

Slag  +  pyrite 

(best  sample  obtainable) 0.033     0.005     0.028     

Slag  +  matte  (II  percent).. .     0.21       0.11       0.10       

Matte  button 12.1 

Slag    +    high-grade    matte 

(48percent) 0.46       0.16       0.30       

Matte  button 45.1 

Slag    -f    high-grade    matte 

(60percent) 0.45       0.15       0.30       

Mattebutton 56.44 

Slag   +    artificial   Cu2S    (74 
percent) 0.51       0.16       0.33       

Mattebutton 64.2 


63     0.008 
0.12 


Slags  3  to  6  partly  crystallized,  Cu  soluble  in  AgNO.-i  probably  too  high,  but  not 
more  than  0.01  to  0.04  per  cent.  The  values  of  this  table  are  marked  (0)  in 
Fig.  2. 

TABLE  II— FUSIONS  OF  CONVERTER  AND  BLAST-FURNACE  SLAG 
WITH    PYRITE 


Material  Used  in  Fusion 


'■X     5U 


u 


o 


Original  blast-furnace  slag 0.145     0.027     0.118     0.020 

Original  matte 12 

Converter  slag 3.3  0.52 

1.  Slag  +  iron  flotation  tailing 0.092     0.016     0.076     

Matte  button 2.5     

2.  Slag  +  1-in. pyrite 0.130     0.015     0.115     0.009 

Mattebutton 3.4     0.77 

3.  Slag  +  lump  pyrite 0.140     

Matte  button 1.5     


These  slags  were  evidently  not  at  equilibrium,  shown  by 
the  successive  decrease  in  slag  copper  on  using  finer  sul- 
phides. 

With  |-in.  pyrite  the  slag  was  reduced  from  0.48  to  0.115 
per  cent  copper,  whereas  the  ultimate  figure  is  about  0.03 
per  cent  (see  Table  I) — i.  e.,  under  these  conditions  only 
one-fifth  of  the  excess  copper  is  left  unreduced.  Applying 
this  to  the  previous  fusions,  only  one-twentieth  of  the  excess 
copper  should  have  been  left  unreduced  (I  -f-  2  -f-  2),  as 
the  time  of  fusion  was  double,  and  magnetite  probably  less 
than  half.  (And  temperature  considerably  higher.)  This 
small  amount  of  copper  may  be  considered  negligible  so  far 
as  this  work  is  concerned. 

All  further  experiments  were  made  in  the  electric  fur- 
nace, using  porcelain  crucibles,  permitting  the  use  of  tem- 
peratures more  nearly  approaching  that  of  a  blast  furnace, 
and  reducing  necessary  time  of  fusion.  Sometimes  in  mak- 
ing the  experiments  here  described  reliance  was  placed  on 
the  reducing  atmosphere  maintained  by  the  furnace,  and 
sometimes  nitrogen  displacement  was  utilized  to  prevent 
oxidation.  The  nitrogen  was  made  from  NH,C1  and  KN02, 
and  passed  through  alkaline  pyrogallate  and  concentrated 
H.SO,  immediately  before  using. 

Experiment  2 — The  copper  silicate  slag  described  under 
AgN03  method  was  fused  with  one-tenth  of  its  weight  of 
fine  pyrite,  in  the  furnace  atmosphere. 

Original  slag,  1.45  per  cent  Cu. 

Final  slag,  0.125  per  cent  Cu.  Matte  button,  11.2  per 
cent  Cu,  which  checks  quite  well  with  the  figures  first  given, 
only  2  per  cent  of  the  excess  copper  remaining,  although  the 
entire  slag  content  was  known  to  be  present  as  silicate  in 
the  original  slag. 

Experiment  3 — This  was  an  extremely  careful  fusion  of 
slag  with  high-grade  matte  (40  per  cent).  This  exper- 
iment, with  one  described  later  (4b),  was  about  the  most 
carefully    conducted    of    the   whole    series,    using    entirely 
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fresh  materials,  except  the  slag,  and  a  very  high  tempera- 
ture: 

Slag,  0.30  per  cent  Cu.     Matte,  39.4  per  cent  Cu. 
Oxidation  was  absolutely  eliminated,  the  surface  of  the  slag 
being  as  bright  as  a  fracture,  and  a  long  enough  time  was 
allowed. 

Experiment  4 — These  were  fusions  with  low-grade  matte. 

a.  Slag  fused  with  12  per  cent  matte,  clayed  up  in 
crucible.  The  fusion  was  much  oxidized  at  first,  and,  to 
prevent  this,  charcoal  was  scattered  on  the  clay  cover.  This 
fusion  was  made  at  rather  too  low  a  temperature,  but,  dis- 
regarding the  speed  of  oxidation,  little  or  no  copper  silicate 
was  formed;  otherwise  the  low  temperature  would  have 
left  the  slag  too  high. 

Slag,  0.23  per  cent  Cu.     Matte,  38.6  per  cent  Cu. 

'>.  Slag  fused  with  12  per  cent  matte,  in  double  crucible, 
with  fine  charcoal  between.  Probably  the  best  figure  ob- 
tainable on  low-grade  matte. 

Slag,  0.09  per  cent  Cu.     Matte,  12.0  per  cent   Cu. 

c.     Slag  fused  with  12  per  cent  matte,  nitrogen  displace- 
ment of  ail- 
Slag,  0.12  per  cent  total  Cu 
0.015  per  cent  prills 
0.105  per  cent  dissolved  Cu. 

Matte.  12.3  per  cent  Cu. 

These  figures  all  check  well  with  the  series  obtained 
in  the  coke  furnace  (Table  I),  except  that  indications 
are  that  the  two  highest-grade  figures  are  rather  too 
low.  The  high-grade  figures  do  not  agree  as  well  as 
might  be  desired,  but  this  is  probably  due  to  the  varia- 
tion  of  conditions,   especially    of   temperature. 

When  these  figures  are  compared  with  those  given 
by  Lathe  and  Maier  and  Van  Arsdale  (Fig.  1)'  consider- 
able variation  is  seen.  Their  plots  are  given  with  those 
resulting  from  the  Trail  experiments  for  purposes  of 
comparison.  Considering  that  by  Maier  and  Van  Ars- 
dale first:  When  they  used  10  per  cent  of  copper-free 
ferrous  sulphide,  their  slag  was  only  reduced  to  0.18 
per  cent  copper,  whereas  in  the  Trail  experiments  the 
slag  was  reduced  to  0.033  per  cent.  As  their  slags  were 
fused  for  four  hours  in  a  reducing  atmosphere,  equilib- 
rium must  have  been  established  and  any  magnetite 
reduced.  The  only  conclusion  is  that  their  sample  was 
salted  with  either  prills  from  the  surface  or  floating 
in  the  slag,  or  with  the  copper-containing  iron  produced 
by  the  charcoal  covers  which  they  used,  as  no  such 
large  variation  can  be  accounted  for  by  the  different 
composition  of  slag  used.  (In  one  of  the  Trail  experi- 
ments the  iron  produced  by  carbon  analyzed  3  per  cent 
copper.)  Or  possibly  they  included  the  slag  in  imme- 
diate contact  with  the  crucible  in  the  sample.  The 
inside  of  the  crucibles  becomes  entirely  covered  with 
gas  bubbles,  with  numerous  matte  prills  entangled 
among  them,  usually  of  the  original  matte  grade,  not 
the  low-grade  matte  produced  from  the  pyrite.  Also, 
they  base  their  conclusions  on  the  fact  that  the  slag 
shows  a  continual  decrease  after  fusion  with  copper-free 
pyrite,  but  quickly  becomes  constant  for  copper- 
saturated  pyrite.  containing  2.11  percent  copper.  The 
pyrite  ran  certainly  not  be  considered  saturated  by  2 
per  cent  of  copper  when  fused,  as  ferrous  sulphide  and 
caprona  sulphide  are  miscible  in  nil  proportions.  On 
changing  their  figures  obtained  by  fusion  of  slag  with 
copper-free  ferrous  sulphide  to  matte  grade  and  slag 
loss.  pond    with    the    Trail    experiments    plot, 

the  following  values  are  obtained: 

■£Tw\t>  of  matt#\  p 

;■•  r 

taking  the  matte  grade  as  100  tin  ••  in  slag  di- 

'Kle.o     1-5    w  !•     pi  int.  .1    in    U 


vided  by  percentage  of  pyrite  used.  These  figures  are 
supposed  to  represent  a  stable  condition  of  equilibrium 
between  the  slag  and  matte.  Taking  the  original  materi- 
als as  produced  in  the  furnace  and  comparing  those  pro- 
duced by  fusion  with  ferrous  sulphide,  there  is  found 
that,  in  the  latter  case.  0.5  per  cent  copper  in  the 
matte  forces  0.13  per  cent  into  the  slag,  while  the 
original  matte  of  probably  40  per  cent  copper  only 
forced  0.31  per  cent  into  the  slag,  80  times  the  matte 
grade  and  only  2*  times  the  slag  loss.  This  evidently 
follows  no  reasonable  law  whatever.  Also,  any  slag 
produced  in  a  reverberatory  furnace  with  a  matte  as 
low  as  2.2  per  cent  copper  under  ordinary  furnace 
conditions  would  certainly  not  carry  0.20  per  cent,  but 
only  a  trace.  Taken  altogether,  their  fusions  can 
hardly  be  accepted  as  accurate. 

Considering  Mr.  Lathe's  fusions  on  Granby  blast- 
furnace slag,  his  figures  are  higher  than  those  obtained 
at  Trail  on  low-grade  mattes,  but  lower  on  high-grade 
mattes.  This  appeared  to  show  that  insufficient  time 
was  allowed,  or  too  low  a  temperature  used.  Also,  if 
his  plot  is  produced  a  very  short  distance  (and  there 
is  no  indication  whatever  of  curving),  it  will  cut  the 
slag  axis  at  0.07  per  cent  copper.  Considering  that 
cuprous  sulphide  has  a  considerable  affinity  for,  or 
solubility  in,  ferrous  sulphide,  it  would  seem  impossible 
to  obtain  a  condition  of  equilibrium  such  as  this  repre- 
sents— i.e.,  matte,  0.0  per  cent  copper:  slag,  0.07  per 
cent  copper.  He  also  treated  some  reverberatory  slag 
in  the  same  manner,  and  the  plot  obtained  was  parallel 
to  the  blast-furnace  line  but  cutting  the  slag  axis  at 
0.24  per  cent.  This  certainly  indicates  lack  of  equilib- 
rium. In  making  high-grade  mattes  he  mixed  metallic 
copper  with  low-grade  mattes,  which  can  hardly  be  con- 
sidered equivalent  to  plant  operation,  as  the  copper  will 
remain  as  such,  and  with  probably  a  very  small  solu- 
bility in  slag. 

Probable  Condition  of  Copper  Loss 

According  to  Maier  and  Van  Arsdale.  in  blast-furnace 
slag  the  copper  is  present  partly  as  prills  of  matte. 
floated  by  gas  bubbles,  and  determinable  by  the  silver- 
nitrate  method  (on  a  chilled  sample) ;  and  the  remainder 
as  copper  sulphide  dissolved  in  the  slag,  even  in  rever- 
beratory and  converter  slags.  Lathe  goes  to  the  other 
extreme  and  considers  all  the  copper  either  as  matte 
prills  or  copper  silicate,  the  matte  prills  best  deter- 
mined by  the  gold  content  of  the  slag,  and  the  copper 
silicate  by  treatment  with  hydrofluoric  acid  and  sul- 
phuric dioxide.  Although  Lathe  rejects  the  silver- 
nitrate  method  entirely,  it  has  at  Trail  given  complete 
satisfaction,  samples  known  to  contain  no  prills  by  very 
careful  picking,  checking  with  the  same  material,  but 
containing  prills,  after  treatment  with  silver  nitrate: 
and  no  discrepancies  have  been  noticed  when  using  it. 
so  long  as  chilled  samples  are  used.  As  the  Bureau  of 
Mines  states  that  copper  silicate  is  completely  soluble 
in  the  sulphur-dioxide  reagent  alone,  and  neither 
hydrofluoric  nor  pyrogallic  acid  will  precipitate  any 
copper  dissolved,  oxidized  copper  in  the  Trail  slag  now 
being  produced  must  be  limited  to  0.01  or  0.02  per  cent. 
Also,  the  value  for  prills  as  determined  by  the  silver- 
nitrate  method  will  tend  to  be  higfa  (although  methods 
of  calculating  prill  copper  all  agree  with  this  deter* 
mination.  as  shown  later).  The  difference,  then,  be- 
tween total  copper  and  prill-  plus oxidi/ed  copper  must  be 
r  sulphide  dissolved  in  the  slag,  as  no  other  com- 
bination seems  feasible.     This  reasoning  applied  I 
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slag  used  in  previous  work,  a  representative  Trail  slag, 
gives  the  following  result: 

In   Prills  bv  Afl  Cu  .Silicate  by       l>ifference=Pissr>lveil 

Total  Cu  UNO  HF.  SOj  and  Pvro.  Copper   Sulphide 

0    I35percent        0  034  per  cent  0  01  per  rent  0  09  per  cent  Cu 

This  value  for  dissolved  sulphide  checks  exactly  with 
that  obtained  by  fusion  of  this  slag  with  low-grade 
matte,  under  neutral  conditions  (see  experiment  46), 
so  that  I  think  the  conclusions  that  I  have  drawn  from 
results  attained  at  Trail  are  correct — i.e.,  that  there 
is  a  condition  of  equilibrium  established  between  the 
slag  and  matte,  producing  a  constant  loss  of  copper 
as  dissolved  sulphide  for  each  grade  of  matte,  and  I 
believe  that  the  curve  plotted  in  Fig.  2  represents  this 
loss  as  accurately  as  possible.  Mr.  Lathe,  in  his  second 
article,  gives  the  analysis  of  a  sample  of  slag  from 
Trail : 


If  this  sample  is  normal  and  follows  the  Trail  oper- 
ating average  plot  (Fig.  4),  it  should  have  been  made 
with  a  25  per  cent  matte,  and  prills  would  be  about 
0.08  per  cent.     This  slag  would  then  contain: 


Total  Cu.         Prills    cstii 
C.255peroent      0  08   per 


xt), 


Cu  afli  . 

0  03  per 


I  )ifference=  Dissolved 
Copper  Sulphide, 
0   145  per  cent  Cu 


This  dissolved  loss  can  hardly  be  considered  the  least 
important  of  the  three,  as  Lathe  suggests,  although  this 
sample  may  have  been  merely  high  in  prills  or  taken 
under  abnormal  furnace  conditions;  but  in  any  event 
this  loss  will  be  considerable. 

Discussion  of  Gold  Losses 

The  gold  in  the  slag  was  found  to  be  exactly  propor- 
tional to  the  gold  in  the  matte,  when  taken  over  a  long 
period  (see  Fig.  5).  On  the  face  of  it  this  appears  to 
imply  solubility  between  slag  and  matte,  but  on  calcu- 
lation, all  of  the  gold  ( or  sometimes  more,  using  the 
best  figures  at  present  available)  can  be  accounted  for 
in  matte  prills,  on  the  assumption  that  they  carry  the 
same  ratio  of  copper:  gold  as  the  body  of  matte  pro- 
duced. This  will  probably  be  correct  so  long  as  prills 
have  any  ferrous  sulphide  left,  which  is  oxidized  before 
cuprous  sulphide.  The  only  error  involved  in  this 
assumption  is  that,  as  the  prills  are  on  the  average 
considerably  higher  grade  than  the  matte,  some  small 
amount  of  copper  will  be  dissolving  in  the  slag  as 
sulphide. 

The  calculations  made  were  as  follows : 

On  taking  two  points  from  the  plots  of  operating  and 
dissolved  sulphide  losses.  Fig.  2  and  Fig.  4,  these  values 
are  obtained: 


Dissolved  sulphide  loss  corri-sponding  to 
experimental  fusions,  per  cent  copper     . 

Average  operating  loss,  percent  copper 


i  operating  prill  loss,  perc 


tte  grade,  from 


xr«s       0  05  0.08 

These  prill  losses  are  0.52  and  0.48  of  the  dissolved 
losses,  or  0.42  and  0.32  per  cent  of  the  matte  grade. 
Now,  it  was  previously  shown  that  the  gold  loss  is  0.34 
per  cent  of  the  matte  grade,  so  that,  assuming  the  prills 
to  have  the  same  ratio  copper :  gold  as  the  matte  pro- 
duced, if  the  prills  are  present  to  the  extent  of  0.34  per 
cent  of  the  matte  copper  this  would  account  for  all  the 
gold.  The  figures  above  set  forth  show  that  this  amount 
of  prill  copper  is  usually  present,  and  more  than  this 
amount  cannot  possibly  be  in  the  slag  without  an  in- 
crease in  the  gold,  which  does  not  occur,  so  that  it  is 


practically  certain  that  all  gold  in  the  slag  is  present 
as  matte  prills.  This  also  agrees  with  Lathe's  con- 
clusion. 

Or,  by  another  method  of  calculation,  using  years' 
average  analysis  and  finding  the  gold  loss  from  esti- 
mated prill  losses: 

Taking  the  average  matte  assays  for  two  years  with 
slag  similar  to  that  at  present,  and  fairly  constant 
running,  1915  and  1919,  and  working  back  to  the  gold 
loss  to  compare  with  the  actual  slag  assay: 

1915         Matte  13  4  per  cent   copper.   5  0  oz.  gold         (average  for  year) 

Therefore  total  slag  copper  (F'g.  4> 0   I50percent 

and  dissolved  sulphide  1 1  i-  2>      ....  0   10  percent 

Therefore  prill  loss  is 0  05  per  cent  copper 

Therefore  gold  in  prills  =  0  05  X  5  0   13  4=0  0186  .  z 

From  operating  plot,  Fig.  5,  the  gold  loss  with  matte 
of  5.0  oz.  gold  is  0.0172  oz. 

1919  Using  the  relation  that  ptill  copper  is  one-half  dissolved-copper  (see  above 
Matte      18.2  per  cent   copper.   3   6  oz.  gold.      I  Average  for  year) 

Total  slag  loss.  (Fig.  2|      0    I75percent 

Prillloss      0.058  percent  (0.5x0   173    1.5) 

Therefore  dissolved  loss= 0.  1 17  per  cent  copper 

Gold  in  prills  =  0.058  X  3.6   18  2  =  0.  01 1  5  oz. 

From  operating  plot,  gold  loss  is  0  0125  oz.  I 

These  calculations,  if  taken  backward,  would  give 
methods  of  estimating  prills  from  slag  gold  content,  as 
used  by  Lathe.  As  can  be  seen,  using  any  of  the  rela- 
tions found  to  hold,  all  of  the  gold  can  be  accounted  for 
as  prills,  well  within  the  error  of  prill  determination, 
and  it  is  almost  certain  that  all  gold  is  in  this  form, 
the  constant  proportion  of  gold  in  the  slag  representing 
the  law  of  averages.  However,  when  the  slag  was  fused 
with  pyrite,  only  about  40  per  cent  of  the  gold  was  ap- 
parently taken  out  of  the  slag,  but  85  per  cent  appeared 
in  the  matte  produced  (0.12  oz.  See  Table  I).  As  the 
matte  figure  will  be  practically  unaffected  by  assay 
blanks,  minute  salting  in  sampling,  or  other  minor  fac- 
tors, this  will  probably  be  more  accurate  than  the  slag 
■figure.  In  the  second  series  of  fusions  with  converter 
slag  added,  the  final  slag  still  had  0.009  oz.  gold,  despite 
the  fact  that  the  matte  button  now  had  0.77  oz.  This 
constant  loss  does  not  denote  any  form  of  solubility 
in  slag  or  prill  salting,  and  can,  I  think,  be  neglected 
in  favor  of  the  result  arrived  at  by  calculation, 
although  if  more  accurate  work  were  possible  and  justi- 
fied, I  think  that  mere  settling  of  prills  would  reduce 
the  gold  in  the  slag  to  practically  nothing. 

This  work  was  undertaken  to  obtain  as  much  informa- 
tion as  possible  before  changing  to  a  much  higher- 
grade  matte  with  a  somewhat  different  slag.  Two 
methods  of  estimating  slag  loss  are  therefore  at  pres- 
ent open : 

1.  Extrapolation  of  operating  plot  previously  found. 
Fig.  4,  although  this  method  will  certainly  give  too 
high  a  value.     The  losses  by  this  method  should  be: 

With  40  per  cent  matte.  0  58  per  cent  copper  in  slag 
With  50  per  cent  matte.  1.01  per  cent  copper  in  slag 
With  60  per  cent  matte,  I  .  64  per  cent  copper  in  slag 

These  values  are  much  too  high,  and  may  be 
neglected. 

2.  Using  fusions  on  the  present  slag  as  a  basis,  and 
correcting  the  result  for  different  slags,  this  method 
should  be  comparatively  exact  if  sufficient  data  were 
available,  but  as  it  is  not  known  what  the  slag  will  be, 
and  the  correction  factors  to  be  applied  are  mere  ap- 
proximations, it  can  only  be  an  estimate  of  what  would 
actually  be  true. 

The  slag  is  expected  to  be  low  in  lime  and  silica,  and 
high  in  iron,  say  35  per  cent  SiOz,  26  per  cent  Fe,  and 
12  per  cent  CaO   (the  same  a?  at  present). 
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As  near  as  can  be  estimated,  the  losses  in  the  slag  will 
be  as  follows: 

Making  40  per  cent  matte,  the  slag  will  carry  0.25  per 
cent  Cu  as  dissolved  sulphide,  Fig.  2.  Prill  loss  should  be 
0.135  per  cent  (0.34  per  cent  x  matte  grade).  As  slag  is 
€  per  cent  higher  in  Fe,  necessary  correction  is 

6   X    (13.5/70,000)    X  40  =   0.046  per  cent 
(13.5/70,000    times    matte    grade    is    the    constant    found 
for  Fe). 

As  slag  is  7  per  cent  lower  in  SiO:,  correction  will  be 
7   X    0.0003   x   40  =   .084  per  cent 

(In  generalization  of  operating  data,  slag  was  found  to 
increase  0.0003  X  matte  Cu  per  1  per  cent  SiCs  decrease) . 

Therefore  total  slag  loss  (0.25  +  0.135  +  0.084  +  0.046) 
=  0.515  per  cent  Cu. 
Similarly  if  making  50  per  cent  matte. 

Dissolved  sulphide  0.30 

Prills  0.17 

Correction  for  Fe  0.055 

Correction  for  SiO:  0.105 


0.63  per  cent  Cu 

making  60  per  cent  matte, 

Dissolved  sulphide 

0.35 

Prills 

0.205 

Correction  for  Fe 

0.069 

Correction  for  SiOj 

0.126 

0.75  per  cent  Cu 

These  losses  appear  to  be  reasonable;  they  are  a 
little  higher  than  other  smelters  experience  in  making 
the  same  grade  of  matte,  as  this  slag  is  one  generally 
considered  unfavorable  for  blast-furnace  smelting.  The 
results  of  actual  operation  will  be  looked  for  with  inter- 
est, so  that  comparison  may  be  made  with  these  figures. 
The  following  is  a  summary  of  this  work: 
1.  Generalization  of  operating  data,  showing  regu- 
lar relation  between  matte  grade  and  slag  loss: 


2.  Use  of  silver-nitrate  solution  to  dissolve  prills 
was  tested,  and  found  to  dissolve  no  other  copper  on 
chilled  samples. 

3.  Methods  of  analysis  for  copper  silicate  tested,  and 
method   found  to   be  decomposition   of  slag   with 

sulphur  dioxide,  hydrofluoric,  and  pyrogallic  acids. 

4.  The  copper  in  converter  slag  was  shown  to  be 
largely  matte  prills,  with  considerable  copper  silicate 
and  some  copper  sulphide  dissolved  in  the  slag,  the 
matte  prills  being  held  in  permanent  suspension  by 
magni  I 

■   furnace  slag  fused  with  malte  under  neutral 
conditions — i.e.,   when  |    loss    is   dissolved   sul- 

phide, and  plot  obtained  Bhowing  relations  between  this 
loss  and  matte  grade. 

6.  Slag,  containing  lag,  fused  with  matte, 
showing  i'                                          and  copper  silicate  to 
nearly   normal,  and  also  slag   fu 
and  then  pyrite,  and  r<  d  rmal. 

7.  Copper  sil  •  -mid  to  be 

r  0.02  pi  ■  r.   and    prills,   0  0 

■it.  so  that  ■  ■  sulphide  mu 

tent  of  0.09  p<  r  cenl  copper,  which 
checks  with  fusion  of  this  star  i  a  neutral 

atmosphere. 

8.  Slag  loss  to  be  expectei  •■  grade  run  was 
estimated  at: 


I  wish  to  express  my  appreciation  of  the  courtesy 
of  the  Consolidated  Mining  &  Smelting  Co.,  Trail,  B.  C, 
for  permission  to  publish  this  work,  and  also  to  thank 
Mr.  F.  Lee,  research  chemist,  C.  M.  &  S.  Co.,  for  his 
help  and  suggestions.  The  conclusions  reached  in  this 
paper  are  my  own,  and  do  not  necessarily  agree  with 
those  of  the  smelter  authorities.1 


South  African  Mining  Industry  Improving 

The  tone  of  business  generally  in  South  Africa  shows 
slight  improvement,  says  Commerce  Reports,  though  the 
situation  is  not  an  optimistic  one.  Mine  buying  is 
inactive,  and  it  would  appear  that  stocks  on  hand  in 
the  mines  at  the  beginning  of  the  year  were  apparently 
far  greater  than  the  trade  realized.  Business  on  the 
Rand  is  restricted,  the  money  coming  into  circulation 
being  largely  used  in  liquidating  obligations  incurred 
during  the  strike  period,  and  new  purchases  are  re- 
duced to  a  minimum. 

The  mining  industry  board,  appointed  to  effect  a 
means  of  settlement  of  labor  troubles  such  as  occurred 
on  the  Rand  last  March,  has  reported  a  conciliation 
scheme  which  has  met  with  a  good  reception  in  finan- 
cial, industrial,  and  labor  circles,  the  general  feeling 
being  that  it  will  lead  to  better  conditions.  Premier 
Smuts  has  declared  the  gold-mining  industry  of  the 
Transvaal  to  be  "in  better  condition  than  it  has  been 
for  many  years."  Efficiency  of  the  workers,  both  white 
and  native,  has  been  increased,  and  working  costs  and 
the  costs  of  mining  stores  have  been  reduced. 

The  production  of  Transvaal  gold  for  September, 
a  thirty-day  month,  was  747,089  fine  ounces,  but  5.401 
oz.  less  than  August,  the  banner  month  since  1917. 
Taking  £4  12s.  6d.  as  the  value  of  gold  per  ounce,  the 
total  value  of  September's  output,  including  the  gold 
premium,  was  £3,456,286.  The  number  of  natives  em- 
ployed in  the  gold  mines  at  the  end  of  September  was 
1  17.5t;.5,  compared  with  175.054  for  August.  Despite 
the  recent  labor  settlement  and  the  lower  working 
costs,  the  Knight  Central  gold  mines,  of  the  Central 
Rand  group,  which  have  been  operating  without  loss, 
will  cease  operations  on  Jan.  31,  1923. 

Diamond  mining  has  shown  increased  activity, 
owing  to  the  demand  from  America,  India,  and  the 
Bast.  The  Southwest  diamond  mines  have  resumed 
operations,  but  not  the  De  Beers  mines.  Since  Oct. 
1  the  Koffiefontein  diamond  mines,  in  the  Orange  Free 
have  worked  six  days  a  week  instead  of  five. 
The  increasing  sale  of  diamonds  lias  resulted  in  the 
opening  of  a  few  small  mines  which  have  heretofore 
been  closed.  It  is  anticipated  that  the  large  diamond 
mines  which  have  been  shut  down  will  resume  oper- 
ations on  a  small  scale  in    1923. 


M»tl« 
Sl»« 


Guatemala  Has  Valuable  Mineral  Resources 

Minerals  of  value  are  found  in  practically  every 
part  of  Guatemala,  excepl  on  the  coastal  plains,  accord- 
ing to  a  report  from  the  American  Consul.  The  coun- 
try has  been  prospected  only  to  a  limited  degree,  but 
evidences  of  silver,  lead,  copper,  and  zinc  are  said  to 
be  found  unite  generally.  There  is  an  extensive  chrome 
deposit  of  high  grade,  and  manganese,  antimony,  mica, 
and  placer  gold  also  exist. 

«n    »><• 
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No  Standard  Specifications  for  Feldspar 
Among  Producers  and  Consumers 

"I  am  interested  in  a  Canadian  feldspar  prospect,  but 
am  utterly  ignorant  of  feldspar  marketing.  In  your  issue 
of  Oct.  7  I  notice  that  you  quote  Canadian  feldspar  at  $20, 
f.o.b.  cars  at  mill.  As  this  is  apparently  high-grade  feld- 
spar, can  you  give  me  some  idea  as  to  what  the  specifications 
are  upon  it,  particularly  as  to  the  iron  limit;  also  whether 
the  material  is  lump  just  as  broken  or  whether  it  is  ground, 
and,  if  so,  how  fine,  or  whether  metallic  iron  introduced  in 
grinding  has  been  removed? 

"I  realize  that  I  may  be  asking  for  a  great  deal  more  in- 
formation than  you  have  at  hand,  but  as  my  efforts  to 
obtain  these  data  from  interested  parties  have  been  inef- 
fectual I  must  appeal  to  you  for  whatever  you  may  be  in  a 
position  to  give  me." 

Investigations  lead  us  to  believe  that  no  definite  stand- 
ard specifications  for  feldspar,  crude  and  ground,  exist 
in  the  United  States.  Producers  and  consumers  may 
have  agreements  that  serve  in  lieu  of  standard  require- 
ments, but  they  are  a  matter  of  individual  negotiation 
rather  than  universal  trade  recognition.  Therefore,  any 
remarks  we  may  make  are  only  general  in  character  and 
will  not  apply  to  all  the  producers  or  consumers  in  the 
country. 

No.  1  feldspar  is  usually  practically  pure  material. 
However,  much  of  the  No.  1  feldspar  sold  as  such  does 
not  come  up  to  this  specification,  as  most  of  the  readily 
accessible  high-grade  feldspar  deposits  of  the  United 
States  are  exhausted.  It  is  sold  in  lumps  of  no  par- 
ticular size.  The  ceramic  industry,  which  is  the  most 
important  consuming  channel  of  feldspar,  commonly 
demands  No.  2  grades,  which  are  pure  enough  for  its 
uses.  No.  2  feldspar  commonly  contains  a  mixture  of 
70  to  75  per  cent  feldspar  and  30  to  25  per  cent  quartz. 
Some  manufacturers  insist  on  having  the  feldspar  they 
purchase  correspond  with  that  specification.  The  bulk 
of  it  probably  follows  this  classification  rather  closely. 
Incidentally,  the  ratio  of  these  two  minerals  as  given 
is  roughly  found  in  graphic  granite,  also  called  "schrift- 
granit"  in  German  literature. 

Much  feldspar  is,  however,  placed  on  the  market  in 
which  the  ratio  of  feldspar  to  quartz  is  3  to  2,  or  even 
1  to  1.  Although  No.  3  feldspar  is  rarely  sold  as  such, 
this  class  of  material  would  be  more  prevalent  in  the 
trade  were  a  stricter  insistence  on  specifications  to  exist. 
Many  tons  of  feldspar  at  the  present  time  sold  as  No.  2 
really  belongs  to  the  No.  3  class.  Feldspar  containing 
more  than  30  per  cent  of  quartz  may  be  considered  a 
Xo.  3  material. 

Some  commercial  feldspar  does  not  exceed  5  per  cent 
in  its  content  of  potash  and  soda.  Inasmuch  as  the 
potash  content  is  the  most  valuable  constituent  of  feld- 
spar, it  would  seem  to  be  logical  to  make  a  settlement 
on  the  basis  of  potash  content,  but  no  evidence  is  at 
hand  that  this  is  being  done  at  the  present  time.  Con- 
sumers are  averse  to  receiving  shipments  of  feldspar 
which  contain  markedly  great  variations  in  potash 
content. 


Fineness  of  grinding  seems  to  be  optional  among 
consumers.  They  generally  demand  a  product  of  which 
94^  per  cent  will  pass  through  a  200-mesh  screen  and 
only  A  of  1  per  cent  will  be  retained  on  an  85-mesh 
screen.  The  total  residue  on  the  325-mesh  screen  is  not 
to  exceed  25  per  cent. 

Iron  is  the  most  objectional  impurity  in  feldspar, 
and  consumers  are  insistent  on  having  only  negligible 
amounts  of  iron  oxide  or  metallic  iron  present,  as  its 
presence  discolors  the  pottery  made  from  it.  For  this 
reason  producers  are  generally  careful  to  see  that  their 
shipments  are  free  from  contamination  by  the  over- 
burden of  the  deposit. 

In  grinding  feldspar,  granite  buhrstones  are  still  used 
by  some  grinding  mills.  They  eliminate  the  possibility 
of  introducing  iron  particles  into  the  ground  product, 
a  possibility  that  exists  when  gyratory  or  jaw  crushers 
are  used  for  the  same  purpose.  Apparatus  to  remove 
the  iron  particles  has  been  devised,  using  electromag- 
nets, but  is  only  partly  successful  in  treating  the  fine 
material. 


The  Tallest  Stack  in  the  World 

It  would  appear  from  the  following  letter  that  the 
superlative  "tallest"  should  be  applied  to  the  Tacoma 
stack  of  the  American  Smelting  &  Refining  Co.,  rather 
than  to  the  Anaconda,  although  when  actual  capacity  is 
considered,  the  Anaconda  is  the  premier  chimney: 

"I  note  in  the  Journal-Press  of  Aug.  19,  and  again 
under  date  of  Nov.  18,  that  the  Anaconda  stack  is  called 
the  "highest  stack  in  the  world."  I  think  you  have  been 
misinformed  as  to  the  height  of  the  Anaconda  stack.  I 
have  seen  the  drawings  of  the  Anaconda  stack,  and  the 
585  ft.  of  so-called  height  is  from  the  base  of  the  foun- 
dation to  the  top  of  the  stack.  The  shaft  or  brick  part 
of  the  Anaconda  stack  is  only  555  ft.  high.  This  is  the 
only  effective  part  of  the  stack,  and  it  has  always  been 
customary  with  our  company's  plants  to  designate  the 
height  of  a  stack  as  the  height  of  the  hollow  part  of  the 
stack.  You  can  readily  see  that  two  stacks  of  the  same 
height,  but  one  built  on  solid  rock  and  the  other  on  clay, 
would  have  very  different  heights  of  foundations.  More- 
over, a  metallurgist  is  only  interested  in  the  hollow 
shaft  of  the  stack. 

"The  Tacoma  plant  of  the  American  Smelting  &  Refin- 
ing Co.  has  a  stack  with  the  brick  or  hollow  part  572  ft. 
10  in.  high  above  the  top  of  the  foundation.  The  foun- 
dation is  30  ft.  in  height,  which  would  make  a  stack 
602  ft.  10  in.  high  if  designated  in  the  manner  of  the 
Anaconda  stack. 

"Both  the  Anaconda  and  Tacoma  stacks  were  built  by 
the  Custodis  company,  and  I  think  this  stack  company 
will  verify  my  statements. 

"If  the  question  were  which  were  the  largest  stack  in 
the  world,  I  have  no  doubt  that  the  Anaconda  stack 
would  be  placed  at  the  top  of  the  list,  as  it  is  60  ft.  in 
diameter  at  the  top.  N.  L.  Stewart. 
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A  Wood-burning  Furnace  for 
Smelting  Cyanide  Precipitate 


By  M.  B.  Evans 

Manager,  Grecia  Mines  Co.,   Lima> 


Nicaragua 


Metallurgists  will  undoubtedly  be  interested  in  a  suc- 
cessful wood-fired  furnace  for  the  smelting  of  cyanide 
precipitate.  For  a  silver  mine  situated  far  from  the 
railroad  the  freighting  of  oil  for  smelting  is  a  serious 
item,  and  it  is  evident  that  the  use  of  local  cord  wood  at 
$2  per  ton  must  effect  a  material  saving.  If,  in  addition, 
everything  that  goes  into  the  construction  of  the  furnace 


Smelting  takes  only  one-quarter  as  long  as  with  an 
oil-fired  tilting  furnace  of  No.  400  crucible  size,  and  the 
work  is  incalculably  easier  and  cooler  for  the  men.  Com- 
parative costs  are  given  herewith  for  the  last  six  months 
with  the  tilting  furnace  and  for  the  first  six  with  the 
reverberatory.  It  should  be  noted,  however,  that  the 
comparison  is  not  quite  fair  to  the  new  furnace,  for  the 
bullion  output  was  smaller  in  the  second  period. 

COMPARATIVE   COSTS   OF   MELTIXG,   BUTTERS    WOOD-BURNING 

FURNACE  VS.  OIL-BURNING  TILTING  FURNACE 

Periods  Covered 


Milled 

10.745 


Bullion 
217.673 

145,248 


r 


- 
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Section    A- A 

Butters  wood-burning  smelting  furnace 

can  be  obtained  locally  or  from  the  scrap  heap,  a  still 
further  economy  is  effected.  Charles  Butters  designed 
such  a  furnace  for  the  Grecia  mine,  in  Nicaragua,  and 
the  saving  in  fuel  alone  almost  paid  for  it  in  nine  months. 

The  furnace  is  of  the  reverberatory  type,  with  the 
customary  dust  chamber  but  with  a  distinctive  firebox. 
In  fact,  the  firebox  is  the  key  to  success.  As  seen  from 
the  drawings,  the  fuel  is  supported  almost  entirely  fey 
the  step  grate,  and  the  weight  of  the  superincumbent 
wood  does  not  fall  directly  on  the  burning  and  broken 
charcoal.  Ah  a  result,  there  is  a  deep  but  open  bed  of 
coals,  and  <he  drafl  ifl  regulated  by  the  amount  of  ash 
allowed  to  bank  up  on  the  steps  of  the  grate. 

Practically  speaking,  ■  producer  gas  is  Becured,  and  as 
the  firebox  is  (|uite  large  the  rate  at  tiring  is  so  slow- 
that  there  is  no  noticeable  effect  on  grates  or  lining  from 
high  ■  re.    The  wood  is  consumed  to  a  powdery 

ash,  with  no  clinker.    The  gi  through  ports  to 

the  smelting  chamber,  mixing  With  auxiliary  air  while  in 
the  i  giving  an  Intense  flame  well  out  Inl 

dust  chamber.     The  hearth  in  the  furnace  COnstrUi 
4  ft.  wide  by  ">  ft.  long,  but  alnly  well  be  8  ft. 

long  and  probably  .">  ft.  win1.  sen  DO  dust, 

but  a  glaze  forms  on  the  walls  <.f  the  dusl  chamber  worth 

$100  per  ton. 


Furnace 

Payroll $0.06120 

Flux 0.07547 

Fuel 0.16228 

Crucibles...     0.06534 


$0.05749 
0.07174 
0.02257 


$0.003021 
0  003725 
n  00801  I 
0.003225 


$0.003157 
0.003940 
0.001239 


Furnace 
$657  57 

810.92 
1.743.80 

702.09 


Furnace 

$458.65 

572.34 

180.00 


Totals   $3,914.38  $1,210.99 

Average...  $0.36429  $0.15180  $0.017982  $0.008336 

S:i\-inirs  over 


During  this  seven  months  the  new  furnace  has  more 
than  paid  for  itself. 

The  materials  used  in  the  construction  of  the  furnace 
were:  worn-out  tube-mill  liners  and  similar  scrap  for 
grates  and  doors;  local  refractory  clay  made  into  bricks, 
for  the  firebox  and  smelting  zone;  and  trachyte  laid  in 
lime  mortar  but  plastered  inside  with  clay,  for  the  dust 
chamber  and  stack.  Although  local  firebrick  was  used 
for  the  hearth,  walls,  and  arch  of  the  smelting  chamber, 
it  would  undoubtedly  be  far  better  to  make  a  monolithic 
hearth  and  wall  lining  of  special  refractory  material 
and  to  use  imported  brick  in  the  arch.  On  the  other 
hand,  the  firebox,  which  was  carefully  made  of  local  fire- 
brick,  could  just  as  well  have  been  made  of  rock. 


Wire  Brush  for  Cleaning  Bedrock 

In  placering,  a  wire  brush  is  often  needed  for  rough 
work  like  that  on  boulders  and  bedrock.  An  inexpensive 
one  which  will  answer  the  purpose  can  be  made  from 
common  wire  cable.     A  piece  8  or  10  in.  long  of  i  in. 


Brush  made  from  wire  rope 

in.    steel    cable   makes    a    fairly    good    brush.      By 
winding  some  soft  wire  at    the  upper  end  and  winding 

another  wire  between  each  strand  the  brush  will  keep 
its  shape. 
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Improved  Flotation  Machine 

By  W.  I.  Nelson 

The  flotation  equipment  of  the  Engels  Copper  Min- 
ing Co.  consists  of  two  Minerals  Separation  machines 
and  Callow  cells  for  the  cleaning  of  froth.  Owing  to 
the  cost  of  freight  on  concentrate  from  Engels,  Calif., 
to  Garfield,  Utah,  it  is  necessary  that  the  concentrate 
be  made  as  clean  as  possible  without  appreciably  re- 


Bt  t"' 

RpHM 

1     L 

HgL 

|J   i^®§   |j| 

JM        f 

Fig.  1—Cell  No.  1    (left)   and  cell  No.  2  of  Standard- 
Minerals  Separation  machine.    A.  Screen  baffle. 
B.  Three  vertical  baffles. 

ducing  the  amount  of  copper  recovered.  The  desired 
grade  of  concentrate  for  heads  containing  2.25  per 
cent  copper  has  been  found  to  be  between  28  and  30 
per  cent  copper.  A  further  increase  in  copper  content 
results  in  a  corresponding  decrease  in  recovery. 

An  arrangement  of  baffles  was  added  to  the  M.  S. 
machines  which  allowed  a  concentrate  to  be  made  assay- 
ing 2  per  cent  higher  in  copper  than  formerly,  and  still 
giving  the  same  recovery.  The  baffle  arrangement  con- 
sists of  three  vertical  plates  equally  spaced  in  the 
opening  from  the  mixing  chamber  to  the  spitzkasten, 
and  a  horizontal  board  6  in.  below  the  opening  and  10 
in.  wide  extends  across  the  spitzkasten.  On  the  edge 
of  and  extending  the  length  of  the  board  is  a  4-mesh 


Fig.  2 — Cell  No.  1  and  cell  No.  2  under  operation, 
showing  nature  of  surface  currents. 

screen  12  in.  high  curving  from  45  deg.  at  the  board 
to  60  deg.   from  horizontal  at  the  top. 

Cell  No.  2  in  Fig.  1  shows  the  standard  Minerals 
Separation  construction  in  the  spitzkasten.  Cell  No.  1 
shows  the  baffle  arrangements  added  Fig.  2  shows 
the  nature  of  the  surface  currents  when  operating. 
In  cell  No.  2,  the  froth  rises  to  the  surface  near  the 
overflow  edge  of  the  spitzkasten,  and  the  greater  part 


is  swept  over  before  included  gangue  has  had  a  chance 
to  drop  free.  A  strong  eddy  at  the  surface  of  the  pulp 
tends  to  carry  part  of  the  froth  to  the  back  end  of  the 
spitzkasten,  with  resultant  losses,  as  the  froth  breaks 
down  in  the  counter-current. 

In  cell  No.  1,  the  froth  rises  in  the  back  end  of  the 
spitzkasten  and  flows  uniformly  in  the  same  direction 
as  the  surface  flow  of  pulp  toward  the  overflow  lip. 
Owing  to  the  action  of  the  baffles  and  screen,  the  veloc- 
ity of  flow  of  both  froth  and  pulp  is  lower  in  cell  No. 
1  than  in  cell  No.  2,  which  gives  more  time  for  gangue 
to  settle  out  of  the  froth. 

The  horizontal  board  and  screen  deflects  the  flow  so 
that  all  of  the  bubbles  rise  to  the  surface  in  cell  No. 
1 ;  whereas  in  cell  No.  2  the  strong  downward  cur- 
rent carries  some  froth  to  the  bottom  of  the  spitz- 
kasten, where  it  is  drawn  through  to  the  next  cell,  the 
part  caught  in  the  flow  through  the  weir  box  being 
clearly  visible  at  the  overflow.  This  obviously  results 
in  a  higher  recovery  per  cell  with  No.  1  arrangement. 


Removing  Keys  from  Upper  Tumbler  Shafts 

By  A.  W.  Allen 

Massive  keys  are  used  to  secure  the  bull-wheel  gear 
to  the  upper  tumbler  shaft  of  a  gold  dredge  and  their 
removal  frequently  entails  an  embarrassing  delay.  An 
experienced  dredge  operator  gave  the  following  descrip- 
tion of  a  method  which  he  is  successfully  using:  The 
upper  cap  of  the  tumbler  bearing  is  first  removed  after 
turning  the  shaft  so  that  the  key  is  uppermost.  This 
exposes  the  end  of  the  keyway.  A  piece  of  dynamite 
(40  per  cent)  two  inches  in  length  is  cut  off  from  a  i-in. 


Method  of  inserting  dynamite  in  keyway 

stick  and  placed  in  the  keyway,  together  with  a  cap, 
which  is  embedded  in  the  dynamite,  and  a  short  length 
of  fuse.  Soft  clay  tamping  is  worked  down  into  the  end 
of  the  keyway  and  the  charge,  after  appropriate  warn- 
ing, ignited.  The  result  is  a  sharp  blow  upon  the  end  of 
the  key.  If  the  first  charge  is  insufficient  to  start  the 
key,  a  second  charge  of  dynamite,  3  in.  in  length  is  used. 
Successive  charges  are  used  until  the  key  is  started. 
Four  keys  have  been  blasted  out  in  four  hours  thus. 
The  method  described  is  of  general  application  where 
keyways  are  "getatable."  Care  should  be  used  to  start 
with  small  quantities  of  dynamite  beginning  with  I  in. 
and  increase  by  one-half  inch  for  each  successive  shot. 
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Standardization  in  the  Oil  Industry  from 

the  Engineer's  Point  of  View* 

By  A.  B.  Steen 
Chief  Engineer,  the  Texas  Company 

It  has  been  suggested  that  the  American  Petroleum 
Institute  should  have  a  committee  permanently  and 
actually  engaged  in  bringing  together  its  members  to 
adopt  standards,  and  that  such  committee  should  be  con- 
stantly in  touch  and  in  co-operation  with  the  American 
Engineering  Standards  Committee  and  the  Bureau  of 
Simplified  Practice  and  with  related  organizations,  so 
that  the  standards  along  the  lines  hereinafter  recom- 
mended, as  well  as  in  other  fields  not  here  touched  upon, 
may  be  worked  out  and  formally  adopted. 

In  order  to  initiate  something  in  the  way  of  standard- 
ization, the  industry  may  well  take  certain  features  of 
rotary  drilling  equipment  that  can  easily  be  standard- 
ized. In  the  first  place,  I  think  that  there  should  be 
but  two  sizes  of  all  rotary  drilling  equipment,  which 
may  be  designated  as  light  and  heavy  respectively,  and 
that  standard  dimensions  sufficient  to  confer  inter- 
changeability  should  be  adopted  for  the  light  and  heavy 
form  of  each  element : 

Croiim  Blocks. — Crown  blocks  of  all  makes  should  be 
of  the  same  length  and  width  of  base  plate,  so  that  they 
will  all  fit  a  standard  size  of  water  table,  which  then 
could  be  the  same  on  all  derricks.  Structural  members 
should  be  designed  to  carry  a  given  load  with  the  same 
factor  of  safety.  Sheaves  can  be  standardized  as  to 
diameter  and  size  of  groove,  diameter  and  length  of 
hub,  and  diameter  and  length  of  shaft.  With  regard  to 
bearings,  their  design  is  important  in  several  particu- 
lars and  these  should  form  a  part  of  the  adopted  stand- 
ard: 

1.  While  there  are  crown  blocks  equipped  to  properly 
lubricate  bearings,  there  are  those  having  only  a  hole  in 
the  cap  through  which  oil  is  occasionally  applied.  Adequate 
equipment,  with  oil  reservoir,  for  lubricating  bearings 
should  be  provided. 

2.  The  bearing  cap  should  be  hinged  onto  the  bearing 
or  otherwise  secured  to  it  so  that  when  necessary  to  examine 
bearing  or  remove  shaft  the  cap  will  not  be  detached  from 
its  bearing.  This  is  a  precaution  of  safety  to  those  on  the 
derrick   below.     It   has   been   a   pernicious  practice  in   some 

to  throw  away  loose  bearing  caps  to  avoid  such  dan- 
ger, but  this  leave*  the  bearing  and  shaft  journal  without 
protection  af  tnd  rain,  which  makes  proper  lubri- 

cation impossible. 

3.  The  bearing  caps  provided  with  B  fastening  which 
.an  be  loosened  and  tightened  without  use  of  a  wrench,  for 
safety's  sake. 

4.  The   bearing   should    be   closed    around    the    end    of    the 

shaft  to  keep  out  dirt,  especially  in  transportation. 

Suitable  guard-  provided  in  connection  with  each  of 
the  sheaves  of  the  crown  block  to  pi  jumping  off 

when    a    break  t    any    "f    'he   elements 

carried  by   the  traveling  block. 

Travsling  Blocks.  The  traveling  block  should  have 
,,},(.;,  me  standard    i  ••  aa  the  crown  block,  so 
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that  but  one  size  of  sheave  need  be  kept  in  stock  for 
both.  A  standard  hub  bushing  will  then  suffice  to 
adapt  the  sheave  to  the  center  pin  of  the  traveling  block. 

In  connection  with  the  sheaves,  I  believe  that  those 
now  in  general  use  are  too  small.  It  is  well  understood 
in  professional  circles  that  the  larger  the  diameter  of 
sheaves  over  which  wire  ropes  have  to  pass,  the  longer 
the  life  of  the  rope.  The  diameter  of  sheaves  should 
therefore  be  as  large  as  practicable.  The  Texas  Com- 
pany has  adopted  a  diameter  of  26  in.  at  bottom  of 
groove  as  a  standard. 

It  may  be  of  interest  to  give  results  of  some  tests  of 
i-in.  6  x  19  wire  ropes  run  over  26-in.  sheaves.  A  test- 
ing machine  was  made  up  of  five  sheaves,  one  of  which 
was  carried  on  a  lever  weighted  to  impose  a  load  of 
7,000  lb.  on  the  rope.  The  rope  was  strung  around  the 
sheaves  and  the  ends  joined  to  a  crosshead.  This  cross- 
head  was  given  a  reciprocating  movement  actuated  by  a 
crank  operated  at  about  100  revolutions  per  minute. 
A  number  of  ropes  were  tested  with  the  following  re- 
sults; some  of  them  tested  to  destruction,  but  in  most 
cases  the  test  was  discontinued  when  a  few  of  the 
strands  parted: 

in — - — . 

Revolutions 
215.064 
106.440 

99.998 
113.700 
118.J83 
100.966 
106.429 
110.681 
114.536 
110,061 
120.362 

95.102 
106.796 
116.352 
122, 559 

The  traveling  block  should  be,  so  far  as  possible,  free 
from  angular  projections  likely  to  catch  on  finger-board 
and  forble-board,  and  to  this  end  nuts  and  bolt  heads 
should  have  rounded  outlines  and  the  edges  of  plates 
should  l>e  rounded  or  beveled. 

Another  important  feature  of  the  traveling  block  is 
the  standardization  of  the  lubricating  system.  Some 
traveling  blocks  are  made  for  lubricating  with  oil. 
others  with  grease,  the  result  of  which  is  that  it  is  left 
to  the  man  in  the  field  to  decide  which  to  use.  Where 
the  wrong  lubricant  is  used  the  block  often  runs  dry, 
and  burned  out  shafts  and  bushings  are  the  result. 
There  are  alternative  methods  of  lubricating  traveling 
block  bearing  in  use.  Some  makers  use  a  design  which 
carries  the  lubricant  in  the  sheaves;  in  others  it  is  con- 
veyed through  the  center  pin.  By  lubricating  through 
the  pin  a  special  lubricating  chamber  would  become  un- 
QeOBuarj  ;  then  sheaves  could  be  interchangeable  with 
those  of  the  crown  block. 

Elevator  a.  -Elevators  should  be  provided  with  hard- 
ened steel  insert  plates  to  prevent  wear  of  the  elevator 
where  collar  bears  on  the  same,  or  if  wear  does  occur. 
these  plates  can  tie  readily  renewed,  and  when  slight 
wear  does  occur  they  should  be  renewed.  The  reason 
for  this   is   that   when   the  elevator   wears   to   any   great 
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extent  it  presents  a  concave  surface  to  the  collar,  which, 
in  extreme  cases  of  wear,  tends  to  burst  the  elevator 
and  compress  or  distort  the  end  of  the  collar. 

Swivels.  —  A  standard  hose  nozzle  connection  for 
swivels  should  be  adopted,  and  a  standard  thread  for 
swivel  stems.  Recesses  for  ball-  or  roller-bearing  races 
could  be  of  the  same  diameters  and  depth. 

Rotaries. — The  parts  mentioned  can  be  standardized 
in  all  particulars  as  seen  from  the  standpoint  of  the 
engineer  representing  the  consumer.  The  rotary  is 
undergoing  changes  of  design  which  renders  standard- 
ization difficult.  Some  features  of  design  would  make  a 
better,  more-durable  and  less  noisy  rotary;  machine-cut 
bevel  gears,  with  pinion  running  in  bath  of  oil;  rollers 
ground  all  the  same  size  as  near  as  practicable;  main 
gears,  pinion  and  rollers  surrounded  by  water  and 
dirt -tight  hood  or  housing;  the  pinion  shaft  driven 
by  a  friction  clutch  which  would  eliminate  shock  and 
consequent  breakage  which  comes  from  throwing  in  a 
positive  action  clutch  while  in  rapid  motion.  The 
rotary  base,  instead  of  being  made  flat,  could  be  made 
in  box  form,  or  otherwise,  in  order  to  give  greater 
stiffness. 

Sprockets  or  gears  loosely  fitted  to  shafts,  to  facili- 
tate removal  or  replacement,  should  have  two  keys,  pref- 
erably of  the  Kennedy  type.  The  single  key,  under 
stresses  in  alternate  directions,  has  a  tendency  to  turn 
over  and  quickly  become  loose.  With  two  keys  of  the 
type  mentioned,  stress  is  in  one  direction  only  on  either 
key,  and  consequently  they  remain  tight. 

Draw  Works. — Draw  works  could  be  standardized  as 
to  diameter  of  drum,  drum  shaft,  diameter  and  width 
of  base,  diameter  and  length  of  line  shaft,  bearings, 
keys,  etc.,  but  before  standardizing  more  thought  should 
be  given  to  the  construction  and  use  of  a  hoisting  drum 
free  from  the  destructive  effects  on  the  cable  of  the 
present  small  one.  A  small  drum  with  numerous  wind- 
ings has  the  following  deficiencies: 

1.  The  hub  of  the  drum  is  too  small,  so  that  cable  forms 
many  successive  turns  upon  a  radius  too  small  for  good 
practice. 

2.  The  windings  are  not  laid  up  evenly  or,  to  use  the 
field  phrase,  "do  not  spool  correctly,"  leaving  irregular  spaces 
between  them. 

3.  At  the  end  of  any  winding  or  lap  there  is  left  a  wedge 
shaped  crevice  into  which  the  cable  is  jammed. 

Much  thought  has  been  given  this  detail  of  the  equip- 
ment, but  there  has  been  nothing,  so  far  as  I  know,  sug- 
gested or  worked  out,  that  is  practical  and  which  gives 
promise  of  improvement  except  a  drum  large  enough  to 
take  the  necessary  length  of  rope  in  one  layer  or  wind- 
ing. A  large  drum  would,  of  course,  require  a  large 
brake,  and,  if  of  the  prevailing  type,  would  be  too  large 
to  be  handled  expeditiously,  but  if  a  differential  brake 
could  not  be  made  to  work  satisfactorily  then  a  steam 
hydraulic  brake  operated  by  a  floating  lever  could  easily 
be  adopted. 

Friction  clutches  should  be  provided  instead  of  the 
present  type  of  positive  clutch.  The  positive  clutch  is 
usually  thrown  in  while  the  engine  is  in  motion,  which 
causes  destructive  shocks  to  the  whole  equipment,  and 
if  the  corners  of  the  jaws  are  worn,  sometimes  causes 
injury  to  leg  or  knee  of  operator  by  not  engaging 
properly  or  jumping  out  when  partly  engaged.  How 
many  of  us  here  would  retain  a  chauffeur  who  habit- 
ually threw  in  his  clutch  quickly  instead  of  letting  it  in 
gently,  yet  we  ask  a  driller  to  follow  this  barbarous 
practice  eight  to  ten  hours  a  day. 

Engines. — Engines  have,  in  a  way,  been  standardized 


for  a  great  many  years;  in  fact,  we  are  now  using 
engines  designed  fifty  years  ago,  and  while  they  are 
light,  easily  moved  from  one  location  to  another  and  set 
up,  and  give  very  little  trouble  in  operation,  it  does  seem 
as  though  we  should  have  the  lesign  changed  in  so  far 
that  all  moving  parts  are  entirely  inclosed  in  order  to 
keep  dirt  away  from  wearing  surfaces  and  permit  the 
use  of  an  up-to-date  lubricating  system. 

We  still  have  as  regular  equipment  on  some  engines 
the  old  displacement  lubricator — this  lubricator,  which, 
because  of  its  erratic  operation,  is  usually  consigned  to 
the  junk  pile  by  the  operator  and  a  joint  of  3-in.  or  4-in. 
pipe  substituted.  Force-feed  oilers  have  been  tried  out 
for  lubricating  steam  cylinders  and  proven  entirely 
satisfactory  to  the  operator. 

Pumps. — It  is  gratifying  to  note  that  some  pump 
manufacturers  are  paying  more  attention  to  lubricat- 
ing the  pins,  rock  shafts,  and  rollers.  However,  noth- 
ing is  provided  for  lubricating  steam  cylinders.  A 
force-feed  oiler,  a  duplicate  of  that  used  on  the  steam 
engine,  should  be  a  part  of  standard  pump  equipment. 

Boilers. — To  meet  the  requirements  of  some  states 
and  permit  the  transfer  of  boilers  from  one  state  having 
no  code  to  others  that  have,  I  would  suggest  the  adop- 
tion of  the  A.S.M.E.  code,  and  that  boilers  be  designed 
for  150  lb.  pressure.  Most  of  the  boilers  in  the  fields 
are  designed  for  a  maximum  pressure  of  125  lb.,  but  are 
often  worked  under  a  pressure  of  140  lb.,  this  pres- 
sure being  desired  not  only  to  increase  the  power  of  the 
engine  but  to  provide  a  greater  range  through  which 
the  engine  can  be  operated  at  high  speed. 

Boiler  horsepower  is  an  arbitrary  term  and  means 
nothing  when  the  work  done  by  the  steam  is  considered ; 
however,  it  is  a  convenient  one  and  in  universal  use  in 
the  oil  fields.  To  give  the  term  some  value,  I  would  sug- 
gest that  a  definite  number  of  square  feet  of  heating 
surface  per  horsepower  be  adopted.  We  now  have 
boilers  whose  rated  horsepower  is  based  on  anywhere 
from  8  to  13  sq.ft. 

Materials. — "Material"  is  the  subject  of  other  papers 
at  this  meeting,  but  I  should  like  to  mention  cast  iron, 
particularly  that  used  in  steam  cylinders.  Judging 
from  the  appearance  of  some  cylinders  after  they  have 
been  in  use  for  a  short  time  I  think  that  some  manufac- 
turers use  an  iron  that  is  too  soft,  as  they  show  evidence 
of  rapid  wear.  Cast  iron,  if  too  soft,  will  not,  without 
too  much  care  and  attention,  acquire  the  hard  glazed 
surface  so  desirable  in  steam  cylinders.  So  I  think  the 
grade  of  iron  to  be  used  in  steam  cylinders  a  proper  sub- 
iect  for  standardization. 


Preparing  to  Drill  for  Petroleum  in 
Cold  Bay  District,  Alaska 

The  Cold  Bay  district,  on  the  Alaskan  Peninsula,  adja- 
cent to  Seward,  is  the  center  of  vigorous  preparations 
for  prospecting  for  petroleum.  Two  large  companies, 
the  Standard  Oil  Co.  and  the  Associated  Co.,  have 
landed  several  boatloads  of  complete  camp  and  drilling 
equipment,  and  drilling  will  begin  early  in  the  winter. 
Headquarters  have  been  established  at  Kanatak,  a  small 
village  which  will  be  used  as  a  seaport  and  supply  point. 
The  two  companies  are  co-operating  in  building  a  road 
from  Kanatak  to  the  drilling  sites.  Most  of  the  equip- 
ment has  been  landed  and  is  awaiting  only  the  com- 
pletion of  the  road,  when  it  will  be  moved  inland  and 
assembled.  The  country  for  several  miles  about  has 
been  covered  by  locators. 
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New  Books 


Optical  Mineralogy 
Elements    of    Optical    Mineralogy.     An 

Introduction   to    Microscopic    Petrog- 
raphy.    By  X.  EL  Winchell  and  A.  N. 
Winchell.     Second    Edition,    Part    I, 
"Principles  and  Methods."  John  Wiley 
&  Sons,  Inc.,  New  York.    $3.50. 
Since  the  publication  of  the  first  edition 
in    1908,   many   important   advances    in 
optical    mineralogy    have    been    made, 
among  which  are  the  methods  developed 
for  the  study  of  mineral  powders   and 
fragments,  and  small  crystals  immersed 
in  liquids.     In  this  edition  the  authors 
have  endeavored  to  present  not  only  the 
material    necessary    for    the    study    of 
minerals  occurring  in  thin  sections  but 
also  in  powders  and  fragments  and  in- 
volving immersion  in  liquids.     Much  of 
the  text  has  been  used  for  several  years 
in  the  Extension   Division  of  the   Uni- 
versity of  Wisconsin. 

The  fundamentals  of  crystallography, 
as  applied  to  the  microscopic  study  of 
minerals,  are  discussed  in  two  chapters. 
The  physical  and  chemical  characters 
are  then  taken  up,  followed  by  chapters 
on  the  Elementary  Conceptions  of  Op- 
tics, Optical  Properties  of  Isotropic 
Minerals,  Microscopes,  Preparation  of 
Material  for  Microscopic  Study,  and 
the  Nicol  Prism.  The  optical  properties 
of  isotropic,  uniaxial,  and  biaxial  min- 
erals are  then  treated  in  detail. 

The  book  is  well  written,  the  style 
being  clear  and  concise.  The  illustra- 
tions are  numerous  and  well  chosen. 
The  directions  for  laboratory  work 
found  at  the  end  of  many  of  the  chap- 
ters form  an  important  feature  of  the 
book.  The  text  should  serve  as  an  ex- 
cellent introduction  to  the  microscopic 
study  of  minerals. 

Edward  H.  Kraus. 


\  Manual  of  Belt  Conveying 
Belt  Conveyors  and  Belt  Elevators.    By 

rick  V.  Hetzel.  John  Wiley  & 
Sons,  Inc.,  New  York.  $5. 
Not  infrequently  the  engineer — in  mat- 
ters of  plant  design — failing  an  exact 
knowledge  of  some  particular  part  of 
the  wni  i  recourse  to  textbooks 

on  the  subject.  These  may  or  may  not 
give  him  the  desired  information;  he 
may  consult  the  technical  periodicals, 
and  in  every  case  the  thoroughness  of 
his  investigation  is  largely  dependent 
on  the  knowledge  required  to  do  the 
Job.  We  believe  that  every  engineer 
has,  at  some  time  or  other,  experienced 

tisfaction  at  the  lack  of  Infor- 
oontained    in    cert 
obviously  this  must  be  so  or  the   pub 
lishers  of  technical  works  wouli 

Bui  ••■  ■  Mionally 
there  ootnei  to  our  notice  a  book  which 
contain  more  thai  technical  plati- 
tude .    formulas,    and    tables;    and    we 

'hat    our    "five-foot    shelf"    can 
be   enl  ntly   to  ma 


for  the  new  chum.  Mr.  Hetzel,  in  his 
book,  "Belt  Conveyors  and  Belt  Eleva- 
tors," has  made  a  real  contribution  to 
the  subject,  and  has  written,  as  he  in- 
tended, "a  practical  book."  The  field  of 
application  for  this  type  of  equipment 
is  a  large  one,  and  the  data  presented 
cover,  in  a  thorough  manner,  the  gen- 
eral principles  underlying  the  design 
and  use  of  conveying  and  elevating  ma- 
chinery. The  author  does  not  regard 
it  as  sufficient  to  consider  merely  types 
of  equipment,  but  has  pointed  out  the 
"when,"  "why,"  and  "how,"  constitut- 
ing therein  a  book  that  represents  real 
value  to  one  who  has  to  do  with  belt 
transportation.       D.  E.  A.  Charlton. 


Canadian  Talc  and  Soapstone 
Talc    and    Soapstone    in    Canada.      By 

Hugh  S.  Spense,  Canadian  Depart- 
ment of  Mines,  Ottawa.  Free. 
The  Mines  Branch  of  the  Department 
of  Mines  at  Ottawa  has  produced  a 
number  of  notable  works  on  non-metal- 
lic minerals,  the  latest  of  which  is  a 
bulletin  on  talc  and  soapstone.  The  in- 
troductory chapter  includes  the  results 
of  thirty  analyses,  chiefly  of  Canadian 
tales,  and  gives  the  general  distribu- 
tion of  deposits.  The  most  important 
deposits  in  the  country  are  at  Madoc 
and  Eldorado,  in  Hastings  County.  The 
largest  mine  is  the  Henderson,  opened 
in  1906.  It  produces  a  high  grade  of 
talc,  which  is  marketed  both  in  crude 
and  ground  form.  This  and  two  other 
mines  in  the  same  vicinity  have  pro- 
duced practically  all  the  talc  mined  in 
Canada  in  the  last  twenty  years. 
Other  deposits  occur  in  the  eastern 
townships  of  Quebec,  northern  Ontario, 
British  Columbia,  and  Nova  Scotia. 
Tables  of  production,  imports,  exports, 
and  consumption  by  uses  are  given. 
The  various  deposits  and  mine  equip- 
ment are  described  in  detail  in  Chapter 
II.  Chapter  III  gives  the  physical 
properties  and  uses  of  the  mineral,  to- 
gether with  methods  of  mining  and 
milling,  the  latter  processes  being 
shown  graphically  by  a  series  of  flow 
sheets.  The  final  chapter  deals  with 
deposits  in  foreign  countries.  A 
bibliography  of  the  subject  is  added. 
The  bulletin  is  important,  particularly 
in  view  of  the  few  published  reports  on 
talc    now    available. 

Oliver  Bowlks. 


Electrical  Handbook — The  Electric 
Power  Club  (Kirby  Building,  Cleveland, 
Ohio)  has  issued  a  new  edition  (the 
"th )  of  its  handbook.  I 
itially  all  the  standardisation  it 
has  effected  in  the  electric  motOl  t, 
motor  pulleys,  generators,  transform- 
ers, electric  tools,  mining  and  indus- 
trial     locomotives,     control     equipment, 

power     switchboards,     and     switching 
nt   manufactured  In  this  com- 

iih-  bandl k  contains,  also,  defi- 
nitions, general     engineering 
nil    other   Informa- 
tion  needed   hy  USOl  Risers  of 

electric  power  apparatus  and  control 
equipment.  Copies  are  furnished  free 
to  responsible  angil 


Electrical  Shot  Firing — Wherever  it 
is  feasible  to  adopt  electrical  shot  firing 
for  either  mining  or  quarry  work,  this 
should  be  done  as  a  safety  measure, 
according  to  U.  S.  Bureau  of  Mines 
Report*  of  Investigations,  Serial  No. 
2,405,  17  pages,  obtainable  on  request 
to  the  Bureau  at  Washington.  The 
bulletin  gives  the  federal  and  various 
state  regulations  for  electrical  shot 
firing. 

Alaskan  Mining — Bulletin  739-A  of 
the  U.  S.  Geological  Survey,  Washing- 
ton, D.  C.  (50  pages;  free)  is  the  first 
section  of  the  report  on  the  mineral 
resources  of  Alaska  for  1921,  and  dis- 
cusses the  Alaskan  mining  industry  for 
that  year.  The  mining  industry  was 
somewhat  more  prosperous  than  in  1920, 
though  the  total  mineral  production  de- 
creased from  $23,000,000  to  $17,000,000, 
chiefly  owing  to  the  lower  price  re- 
ceived for  copper. 

Western  Ore-Treatment  Plants — In 
the  Nov.  12,  1921,  issue  of  this  journal, 
attention  was  called  in  this  department 
to  a  list  of  the  ore-treatment  plants  in 
the  Western  States  prepared  by  the 
U.  S.  Geological  Survey.  Additions  to 
the  list  published  include  Serial  2,287-1, 
Colorado;  No.  2,287-J,  South  Dakota; 
and  No.  2,287-K,  Texas  and  Wyoming. 
Copies  may  be  obtained  free  on  appli- 
cation to  the  Director,  Bureau  of  Mines, 
Washington,  D.  C. 

Mesabi  Wash  Ores — In  Skilling.*' 
Mining  Review  of  Nov.  18  and  25 
(Duluth,  Minn.;  price  10c.  each)  is  an 
article  by  A.  M.  Gow  and  Alex  Gow  on 
"The  History  and  Development  of 
Wash  Ores  of  the  Mesabi  Iron  Range." 

Air  Lift — "Air  Lift  for  Dewatering 
Mines"  is  the  title  of  a  three-page 
illustrated  article  in  the  November  issue 
of  Compressed  Air  Magazine  (11  Broad- 
way. New  York  City;  price,  35c), 
which  describes  the  equipment  at  the 
Jcrniyn  mine,  of  the  Hudson  Coal  Co., 
for   the   emergency   removal    of   water. 

Nickel  -Tin'  Imperial  Mineral  Re- 
sources Bureau  has  recently  published  a 
bulletin  on  nickel  during  the 
war  period  (1918-1919),  of  a  nature 
similar  to  the  other  pamphlets  issued 
by  that  organisation.  (Obtainable 
from  11.   M.  Stationery  Office,  Imperial 

II i.    Kingsway,    London,    W.    C.    2, 

England.  Price  Is.  7|d).  The  bulletin 
contains  general  and  statistical  infor- 
mation  on  nickel,  with  brief  reference 

to   the   various   deposits    throughout    the 

Mine  Fires — t'.  s.  Bunas  of  Mine; 

Bulletin  IS*  (88  pages;  free  from  the 
Bureau  at  Washington)  is  entitled  "Les- 
sons from  the  Granite  Mountain  Shaft 
lire.    Butte  "      The   bulletin   tells   of   the 

I.    carried  on  at  the  time  of 

this    famous    mine    fire    in     1917,    when 

more  than  100  persons  were  killed,  and 
conclusions  and  recommendations  based 
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Mining  Engineers  Discuss 
Marketing 

Specialists    in    Non-Ferrous    Metal 

Markets  Address  Mining  and 

Metallurgical   Society 

At  a  dinner  of  the  Mining  and  Met- 
allurgical Society  of  America  held  at 
the  Harvard  Club  on  Dec.  6,  the  selling 
of  the  most  important  non-ferrous 
metals  was  described  authoritatively  by 
persons  familiar  with  their  own  partic- 
ular fields.  C.  M.  Weld,  chairman  of 
the  meeting,  first  called  on  Hamilton 
Brush,  sales  manager  of  the  American 
Smelting  &  Refining  Co.,  to  speak  on 
the  marketing  of  copper.  Mr.  Brush 
handled  the  subject  so  thoroughly  that 
he  fired  most  of  the  ammunition  of  the 
next  speaker,  Mr.  Church,  of  the  Nichols 
Copper  Co.,  who  discussed  the  same 
topic.  Mr.  Brush  enlarged  on  the  his- 
tory of  the  market  and  stated  that  it 
was  highly  competitive  and  lacked  a 
dominant  leader.  He  said  the  American 
copper  industry  was  a  "fifty-fifty"  in- 
dustry, in  that  its  prosperity  was  de- 
pendent equally  upon  foreign  and 
domestic  sales.  The  Copper  Export 
Association,  according  to  him,  had  re- 
sulted in  securing  higher  prices  for 
copper  in  Europe  than  in  the  United 
States,  thus  reversing  the  situation  that 
existed  prior  to  the  war  and  prior  to  the 
formation  of  the  association,  at  which 
time  foreign  purchasers  were  so  well 
organized   that  they  were  able   to   ob- 


stated  that  the  high  price  of  zinc  a  few 
years  ago  encouraged  the  use  of  black, 
ungalvanized  sheets  instead  of  galvan- 
ized ones,  and  that  the  industry  was 
feeling  the  effect  of  this  substitution. 
The  marketing  of  tin  was  described 
by  J.  H.  Lang,  of  the  American  Metal 
Co.,  who  called  attention  to  its  specu- 


Petroleum  Men  Convene 

at  St.  Louis 

Institute's  Third  Annual  Meeting  Held 

at  Statler  Hotel — Attendance  Large 

— O'Donnell  Re-elected  President 

With  a  registration  of  approximately 

seven    hundred    delegates    on    the    first 


lative    character,    its    many    uses,    and  two  days,  the  third  annual  meeting  of 

the    fact    that    the    American    market  the  American  Petroleum  Institute,  held 

slavishly    followed    the    London    price  at   St.  Louis,  Mo.,  Dec.  6-8,  was  early 

gyrations.      He    made    a    plea    for    a  assured  of  success.     Thomas  A.  O'Don- 

broader  market  in  the  country,  not  only  nell    was    re-elected    president;    R.    D. 

in  tin  but  in  other  metals.  Benton,   Henry   L.   Doherty   and   J.   W. 

Charles  Hardy,  of  Charles  Hardy  &  Van  Dyke,  were  elected  vice-presidents; 

Ruperti,   in   the   fifteen  minutes   at  his  H.    S.    Sinclair,   was   elected   treasurer; 


disposal  spoke  of  the  marketing  of 
manganese,  chrome,  tungsten,  and  van- 
adium ores,  and  indicated  the  impor- 
tance of  these  products  to  the  alloy- 
steel    industry.      He    believed    that    the 


R.  L.  Welch,  secretary  and  counsel; 
W.  R.  Boyd,  Jr.,  assistant  secretary 
and  counsel;  and  Lacey  Walker,  assist- 
ant treasurer. 

Mr.  O'Donnell,  in  his  presidential  ad- 


new  tariff  would  be  of  great  benefit  to    dress,  which  was  delivered  on  the  open- 
the  producers  who  imported  those  ores 
prior  to  the  advance  in  rates,  and  of 
little  benefit  to  domestic  producers. 

Harris  K.  Masters,  of  the  Wah  Chang- 
Trading  Corporation,  supplemented  Mr. 
Lang's  remarks  by  describing  the 
Singapore  tin  market,  in  which  bids  of 
concentrate  buyers  are  collected  and  a 
price  is  set  daily  from  these  bids.     He 


ing  day,  discussed  conditions  in  the 
California  oil  fields.  "Our  drilling  ac- 
tivity is  still  continuing,"  he  said.  "My 
personal  judgment  is  that  we  are  near- 
ing  the  peak  of  production  and, 
contrary  to  development  in  California 
in  the  past,  I  believe  there  will  be  a 
rapid  decline  when  that  peak  is  finally 
reached.     Our  California  production,  as 


such   a   price  level.     He   did  not   think 

thin   ™,u  P  Ame/;lCan  copper    the  tariff  would  aid  domestic  producers. 

than   could   consumers  in  this   country.  

Clinton  H.  Crane,  president  of  the  St. 
Joseph  Lead  Co.,  next  outlined  the 
marketing  of  lead,  indicating  the  influ- 
ence of  imports  of  lead  into  the  United 


maintained  that  the  marketing  of  anti-  a  usual  thing,  is   the  most  stable  pro- 

mony  was  unimportant  compared  with  duction  in  America.   ..." 

that   of   other   metals    and    stated   that  A.     C.     Bedford,     chairman     of     the 

the  metal  had  sold  as  low  as  3|c.  c.i.f.  Standard  Oil   Co.  board,  talked  on  the 

recently.     Only  cheap  Asiatic  labor,  he  oil    industry,   its   growth    and   its   rela- 

alleged,  could  produce  the  antimony  at  tions  to  the  government.     W,  S.  Farish, 


Reception  and  Banquet  in  Honor 
of  Gelasio  Caetani 

The    American    Institute    of    Mining 


president  of  the  Humble  Oil  &  Refining 
Co.,  in  his  talk  on  "Oil  in  the  Southwest 
and  Its  Future,"  commented  on  the  hos- 
tility of  the  general  public  toward  the 
oil  industry  in  most  districts,  saying 
that  there  had  been  some  judges  who 
seemed  to  feel  that  an  oil  company  was 


States,  a  condition  that  partly  accounted    and  Metallurgical   Engineers,  with  the     entitled  to  little  considerat 


for   the   existence    of    two    markets 
the  United   States,   New  York  and   St. 
Louis.        New     York     received     much 
Mexican      and      other     lead      imports, 


co-operation  of  the  other  Founder  So- 
cieties, is  arranging  to  give  a  recep- 
tion and  banquet  on  Jan.  10  in  honor 
of   Prince   Gelasio   Caetani,   the   newly 


whereas  St.  Louis  was  the  market  for  appointed    Italian    Ambassador    to    the 

the  great  middle-western  lead  field.   Mr.  United  States,  who  will  arrive  in  this 

Crane   said    it    was    the    policy    of   the  country  about  Dec.  20. 

producers    to    deal    directly    with    con-         Prince  Caetani  is  a  graduate  of  the 

sumers,  to  sell  lead  in  quantities  only  School  of  Mines,  Columbia  University, 

large  enough  to  satisfy  current  require-  and  was  for  many  years  identified  with     0f  Dec.  6,  Col.  Robert  W.  Stewart  acted 


F.  E.  Kistler,  president  of  the  Pro- 
ducers &  Refiners  Corporation,  talked 
on  "My  Faith  in  Wyoming  and  Mon- 
tana," describing  incidentally  the  Salt 
Creek  field.  "Financing  the  Oil  Busi- 
ness," was  the  topic  of  James  J.  Mc- 
Graw,  president  of  the  Exchange 
National   Bank   of  Tulsa. 

At  the  annual  dinner  on  the  evening 


ments  of  consumers,  and  to  avoid  hav 
ing  anything  to  do  with  sales  that 
savored  of  speculation.  Mr.  Crane 
made  plain  that  the  impurities  in  com- 
mercial grades  of  lead  were  highly 
important  in  determining  the  suitabil 


the  mining  industry  in  the  Far  West. 
At  the  outbreak  of  the  war  he  gave  up 
his  mining  interests  to  return  to  Italy 
to  join  the  colors.  During  the  war  he 
became  Colonel  of  Engineers  in  the 
Italian  army  and  distinguished  himself 


ity  of  those  grades  for  certain  purposes     by  some  brilliant  engineering  exploits. 

Full  particulars  of  the  date  and  place 
of  the  banquet  will  be  given  in  a  later 
issue  of  the  Jomiial-Press.  It  is  fully 
expected  that  there  will  be  a  large 
attendance  of  engineers.  All  the  engi- 
neers of  the  United  States  are  invited 
to  attend  the  banquet. 


and  that  it  was  desirable  to  have  close 
contact  with  the  consumers  so  as  to 
meet    their   special    needs. 

George  C.  Stone,  chief  metallurgist 
of  the  New  Jersey  Zinc  Co.,  discussed 
the  application  of  zinc  and  its  statistics 
rather    than     actual     marketing.      He 


as  toastmaster.  Judge  A.  L.  Beaty, 
president  of  the  Texas  Company,  dis- 
cussed the  future  of  petroleum,  saying 
that  he  believed  that  the  petroleum  in- 
dustry had  not  yet  reached  its  zenith. 
"But,"  he  said,  "broadly  speaking,  the 
days  of  phenomenal  profits  are  past, 
just  as  are  the  days  of  complete 
monopoly  and  the  period  when  the  ex- 
tent of  profits  was  not  generally  known, 
or  else  the  business  was  considered  not 
dependable  and  permanent.   ..." 

The    details    of    the    program    have 
previously  been  announced. 
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men  you  shoul  d 
Know  About 


W.  H.  Shockley,  of  Palo  Alto,  Calif., 
is  in  New  York. 

George  W.  Starr  has  returned  to 
Grass  Valley,  Calif. 

Edwin  E.  Chase  is  at  Butte.  Mont, 
on  professional  business. 

E.  F.  Burchard  sailed  Dec.  6  from 
Buenos  Aires  for  the  United  States. 

George  C.  Klug,  of  Melbourne,  Aus- 
tralia, left  New  York  for  San  Francisco 
on  Dec.  6. 

N.  H.  Darton  has  returned  to  Wash- 
ington after  extended  field  work  in 
Arizona. 

H.  S.  Denny  is  making  a  short  visit 
in  New  York,  and  will  leave  soon  for 
Ontario. 

J.  C.  Scoles,  formerly  engineer  of 
the  Tintic  Standard  Mining  Co.  near 
Eureka,   Utah,  is   in  San  Francisco. 

William  G.  Mather,  president  of  the 
Cleveland-Cliffs  Iron  Co.,  is  expected 
to  return  soon  from  a  trip  to  Japan. 

C.  H.  Brandes  is  returning  to  New 
York  the  latter  part  of  December  after 
a  four  months'  business  trip  in  Europe. 

George  D.  Wolfe  arrived  in  New  York 
recently  from  Durango  City,  Mexico, 
and  expects  to  remain  here  until 
January. 

Pope  Yeatman  and  several  assistants 
are  making  an  examination  of  several 
of  the  mines  in  the  Michigan  copper 
district. 

Dr.  Kuno  B.  Heberlein  will  return  to 
New  York  the  latter  part  of  this  month 
after  a  two  months'  business  trip  to 
England.   . 

H.  A.  Guess,  of  New  York,  manag- 
ing director  of  the  Federal  Mining  & 
Smelting  Co..  is  in  Wallace,  Idaho. 

John  G.  Kirchen,  general  manager 
of  the  Tonopah  Extension  Mining  Co., 
has  recently  visited  San  Francisco  and 
Los  Angeles. 

K.  I..  I:  .1. -..in.-  and  H.  A.  C.  Jenison. 
of  the  U.  S.  Geological  Survey  staff, 
are  at  Flagstaff,  Ariz.  From  there  they 
will  go  to  Oatman. 

Gibson   Berry,     operintendent  of  the 

Round  Mountain  mine,  at  Round  Moun- 
tain, Nov.,  is  visiting  San  Francisco 
and  other  coast  pa 

Dr.  Henry  M.  Payne  il  at  Ixtlan  del 
Rio,  Nayarit,  Mexico,  where  he  is  en- 
cared  m  mining  engineei   and 

manager   of    the    Humboldt     Mining    Co. 

Charles    M,   Srhwab,   principal    owner 
of    the    Tonopah    Extension    mine,    has 
bean    in   Tonopah   to   inspect  t!:. 
high-grade   development!   on   t hi-    1,880 
level. 

Uberto  TerronM  Bcoltea 
•   the  Journal  I'iidh  in    I 

.  Me      ■.  has  I ii  appoint 

eral   a. 

culture  and   Fomento.  with   jur 

in  the  State  of  Durango. 


The  Phelps  Dodge  Corporation,  Cop- 
per Queen  branch,  has  announced  the 
lesignation  of  Arthur  Notman,  mine 
superintendent  of  the  Copper  Queen 
mine,  and  for  fourteen  years  associated 
with  the  Phelps  Dodge  mines,  effective 
Dec.  31.  He  has  been  in  charge  of 
mines  at  Bisbee  since  Jan.  1,  1918,  when 
he  succeeded  Gerald  Sherman,  who  be- 
came consulting  engineer,  with  head- 
quarters at  Douglas.  Mr.  Notman  has 
done  much  mineral  survey  work  in  the 
Morenci  district,  at  Globe  and  at  Bis- 
bee. He  leaves  Arizona  to  become 
associated  with  James  R.  Finlay.  at 
New  York  City,  in  geological  and  mine 


Arthur   X at  iikdi 

consultation  work.  Mr.  Notman  will 
be  succeeded  by  Harry  Hays,  who  has 
been  in  the  office  of  P.  G.  Beckett  for 
two  years  and  in  the  service  of  the 
company  since  1909,  save  for  the  period 
of  his  war  service. 

R.  S.  Baverstock  has  returned  to 
Los  Angeles  from  an  examination  trip 
in  the  Ord  Mountain  and  Barstow 
districts  of  San  Bernardino  County, 
Calif.,  and  expects  to  leave  soon  for 
Culiacan,   Sinaloa,    Mexico. 

Garret  Mott,  chairman  of  the  board 
of  directors  of  the  Superior  &  Boston 
Copper  Co.,  and  J.  F.  Barry,  of  Boston, 
v  of  the  hoard,  haw  arrived  m 
Globe,  Ariz,  for  a  ten  days'  visit  at  the 
company's  property  and  at  other  mines 
in    the   district. 

Edel  Moldenke,  formerly  superinten- 
dent of  the  Southern  Spar  *  Mica  Co.. 
of  Swannanoa,  N.  ('..  is  now  mining 
I  for  the  American  Black  Mar- 
p oration.  New  York,  and  resi- 
dent manager  of  that  company's  plant 
at    Harris,, nburg,   Ya. 

kmoa  L.  Beaty,  president,  ami  K.  c. 

Holme-,       vice  president       an  I       general 

i    ,,f  the    refining  department  of 

impany,    were    in    Houston. 

■  ently  on  bu  Iness.    Prom  then 

i  and  Arkansas 

:  tain  oil  field       Mi    Bea1  \ 

•  d  th in ention  of  the  Ameri- 

*  i  oleum   Institute  at   St.   Louis. 


C.  J.  Mott,  superintendent  for  the 
Oliver  Iron  Mining  Co.,  at  the  Trout 
Lake  concentrator,  Coleraine,  Minn.,  has 
tendered  his  resignation,  to  be  effective 
Jan.  1,  192.3.  Mr.  Mott  has  been  asso- 
ciated with  mining  on  the  Mesabi  iron 
range  since  1894.  He  intends  to  move 
to  Los  Angeles  and  devote  some  of  his 
time  to  development  of  mineral  claims 
in    San    Benito    County,    Calif. 

Harry  Coffin,  who  for  the  last  four- 
teen years  has  been  president  of  the 
reorganized  Alabama  Company  and  a 
prominent  figure  in  iron  circles  in  the 
South,  has  resigned,  to  go  into  business 
for  himself.  He  is  succeeded  by  John 
W.  Porter,  formerly  vice-president,  who 
has  been  connected  with  the  company 
in  various  capacities  for  the  same 
length  of  time. 

In  recognition  of  his  appointment  as 
chief  mine  engineer  of  the  Maryland 
Bureau  of  Mines,  Dr.  J.  J.  Rutledge  was 
tendered  a  dinner  in  Washington  by 
thirty-two  of  his  friends  who  have  been 
associated  with  him  in  his  work  with 
the  Bureau  of  Mines.  Samuel  Sanford, 
the  editor  for  the  Bureau  of  Mines, 
acted  as  toastmaster.  Dr.  Rutledge 
secured  the  Maryland  appointment  as 
the  result  of  a  competitive  examination. 

Gordon  R.  Campbell  and  James  Fish, 
of  Calumet,  Mich.,  president  and  secre- 
tary respectively  of  the  Calumet  & 
Arizona  Mining  Co.  and  the  New  Cor- 
nelia Copper  Co.,  and  Thomas  Hoatson. 
of  Calumet;  Thomas  F.  Cole,  of  New 
York;  George  A.  Newett,  of  Ishpeming. 
Mich.;  and  Thomas  Collins,  of  Prince- 
ton, Mass.,  directors,  are  inspecting  the 
holdings  of  the  two  companies  in  New 
Mexico   and   Arizona. 

Mining  and  metallurgical  engineers 
visiting  New  York  City  last  week  in- 
cluded: James  O.  Handy,  of  Pittsburgh: 
E.  H.  Ingram,  of  Brighton,  Mass; 
Charles  W.  Tubby,  of  Seattle;  B.  L. 
Miller,  of  Bethlehem,  Pa.;  and  Rex 
Townsend,   of   Washington,   D.   C. 


Obituary 


Christian  l.ouis  Berger.  senior  mem- 
ber of  the  firm  of  C.  L.  Berger  &  Sons, 
died  on  Nov.  19.  He  has  been  for  many 
years  an  inventor  and  maker  of  precise 
scientific  and  astronomical  instruments. 

<  irl  F,  Buck  died  Dec.  1  at  his  home 
in  Newark.  N.  J.  He  was  born  June  8, 
1S71.  at  Coffeyville,  Kan.,  and  in  his 
youth  learned  the  machinist  trade, 
later  taking  up  architectural  designing, 
in  which  he  was  actively  engaged  for 
twelve  years  in  the  cities  of  St.  Ixniis, 
B  City   and   Chicago.      He   had    an 

inclination  toward  mechanical  en- 
gineering, and  in  1900  he  formed  a  con- 
nection with  the  American  Smelting 
&  Refining  Co.  In  his  capacity  a; 
mechanical   engineer  and  designer,   he 

lely  identified  with  the  design 
and  cons'ruction  of  the  company's 
most  important  properties,  particularly 
the  smelters  at  Murray  and  Garfield, 
1  ftah,  and   Hayden.  Ariz. 
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Leading  Events 


BUTTE  &  SUPERIOR  has  declared  a  dividend  of  50c. 
per  share — the  first  since  1917.  Prosperity  in  the 
zinc-mining  industry  is  reflected  by  the  action  of  the 
largest  producer  in  Montana. 

The  Hecla  Mining  Co.,  in  the  Coeur  d'Alene  of  Idaho, 
will  pay  an  extra  dividend  of  50c.  per  share. 

The  California  Rand  Silver,  Inc.,  will  double  the 
capacity  of  its  200-ton  flotation  plant  at  Randsburg. 

The  Goldroad  mine,  in  the  Oatman  district,  Arizona, 
will  be  reopened  by  the  United  States  Smelting,  Refin- 
ing and  Mining  Co. 


President  Agassiz  of  the  Copper  &  Brass  Research 
Association  notes  progress  in  popularizing  his  "favor- 
ite" metals. 

World's  silver  output  in  1922  is  estimated  at  175,000,- 
000  oz.  by  London  firm  of  Samuel  Montague  &  Co. 

Cable  advices  state  that  Broken  Hill  mines,  in  Aus- 
tralia, will  be  reopened. 

Lake  Superior  copper  mines  will  not  be  handicapped 
by  shortage  of  coal. 

Rumors  of  the  building  of  a  lead  smelter  at  Eureka, 
New,  persist. 


Park-Utah  Distributes  $150,000; 

Total  $550,000  Since  Last 

Christmas 

"New"  Mine  Has  Made  Excellent  Record 

During   the   Year — Comfort   of 

Employees  Considered 

The  Park-Utah  Mining  Co.,  operating 
in  the  Park  City  district  in  Utah,  has 
posted  a  dividend  of  15c.  a  share,  or 
$150,000,  equal  in  amount  to  that  for 
the  third  quarter,  when  the  rate  was 
increased  from  10  to  15c.  a  share.  Divi- 
dends for  the  first  and  second  quarters 
of  the  year  amounted  to  $100,000  each. 
The  first  dividend  by  the  company  was 
a  Christmas  dividend  paid  a  year  ago, 
which  amounted  to  $50,000,  so  that  in 
a  little  over  a  year  the  company,  since 
beginning  payments,  will  have  paid 
$550,000. 

In  addition  to  this,  considerable 
new  construction,  amounting  in  cost  to 
$205,000,  has  been  done.  The  Ontario 
drain  tunnel  has  been  entirely  electrified 
and  equipped,  so  that  all  of  the  ore  mined 
passes  through  it  to  the  Daly  West 
shaft,  from  which  it  goes  directly  to  the 
railroad  cars.  In  this  way  the  haul  to 
the  railroad  at  Heber  is  obviated.  At 
the  surface  a  boarding  house  for  250 
men  has  been  erected  and  a  dining  and 
recreation  room,  with  a  hard-wood  floor 
for  dancing.  A  row  of  modern  houses 
for  married  men  has  been  built.  There 
i  a  concrete  change  room  with  the 
most  complete  ventilating  system,  and 
fireproof  office  building. 

Production  during  ten  months  ended 
Oct.  31  has  amounted  to  34,600  tons  of 
ore,  of  an  average  selling  value  of 
$35.56  per  ton,  making  total  ore  sales  of 
$1,230,594.  Silver  produced  amounted  to 
1,562,841  oz.  in  the  ten  months,  and  in 
the  last  three  months  production  has 
been  at  the  rate  of  225,000  oz.  monthly. 


United  States  S.  R.  &  M.  Co.  Has 
Reopened  Goldroad  Mine 

Work  has  started  at  the  Goldroad 
mine  of  the  U.  S.  Smelting  Refining  & 
Mining  Co.,  near  Oatman,  Ariz.,  under 
the  direction  of  D.  R.  Muir,  former 
manager.  Repairs  are  being  made  to 
the  300-ton  mill  and  the  mine  is  to  be 
put  in  condition  for  continuous  produc- 
tion. The  Goldroad  mine  is  on  the 
same  range  of  mountains  on  which  are 
located  the  United  Eastern,  Tom  Reed, 
and  Katherine  mines.  It  is  four  miles 
from  Oatman,  and  up  to  the  time  of  its 
closing,  six  years  ago,  it  had  produced 
approximately  $10,000,000. 


World's  Silver  Output  175,000,000 

Oz.,  Say  Samuel  Montague 

&Co. 

During  the  first  six  months  of  the 
year  the  output  of  silver  in  Mexico  was 
37,000,000  oz.,  and  a  fresh  annual 
record  is  likely,  while  that  of  Canada 
is  brought  up  to  8,500,000  oz.  As  the 
United  States  output  is  also  increasing, 
Messrs.  Samuel  Montague  &  Co.,  bullion 
brokers  who  "set"  the  price  for  silver 
in  London  each  day,  state  that  a  world's 
total  of  at  least  175,000,000  oz.  may  be 
expected. 


Discovery  of  Lead  Deposits 
in  Spain 


Madrid,  Dec.  5. — The  discovery  of  a 
number  of  large  lead  deposits  in  the 
Province  of  Ciudad  Real,  adjoining  Jaen 
and  Cordoba,  is  reported.  It  will  be 
possible  to  work  these  mines  when  the 
railway  from  La  Carolina  to  Puertol- 
lana   is    opened. 


Butte  &  Superior  Resumes 
Dividends — First  Since 
September,  1917 
Settlement  of  Apex  and  Flotation  Liti- 
gation and  Resumption  of  Opera- 
tions Pave  Way 

After  five  years  of  suspended  pay- 
ments, the  board  of  directors  of  the 
Butte  &  Superior  Mining  Co.  on  Dec. 
8  declared  a  dividend  on  the  common 
stock  of  50c.  per  share,  payable  Dec. 
30,  to  stock  of  record  Dec.  15.  The  last 
dividend  paid  by  the  company  was  $1.25 
a  share,  paid  on  Sept.  29,  1917. 

In  making  the  announcement  of  the 
dividend,  officials  of  the  company  said 
that  "while  profits  for  the  entire  calen- 
dar year  will  be  very  small,  due  to  the 
losses  and  shutdown  expense  as  shown 
in  the  quarterly  reports  for  the  early 
part  of  the  year,  the  increase  in  pro- 
duction plus  the  advance  in  the  price 
of  zinc  is  now  permitting  the  company 
to  show  reasonable  profits  in  excess  of 
dividend  at  the  rate  declared."  Atten- 
tion is  called  to  the  fact  that  "the  cash 
position  of  the  company  is  exceedingly 
strong." 

The  resumption  of  dividends  calls 
attention  to  the  notable  improvement 
in  both  zinc  demand  and  price  in  the 
last  six  months.  The  ruling  quotation 
is  now  7.35c,  East  St.  Louis,  compared 
with  5Jc.  in  the  middle  of  May,  while 
consumption  is  about  35  per  cent 
greater  than  before  the  war. 

This  is  the  first  dividend  payment  by 
Butte  &  Superior  since  September,  1917. 
Expensive  litigation  with  Senator 
Clark's  neighboring  property  as  to  title 
to  orebodies,  and  with  Minerals  Sepa- 
ration concerning  the  right  to  the  use  of 
the  froth-flotation  process  for  treating 
its  ores,  and  post-war  slump  in  zinc 
prices    and    demand,    explain    the    long 
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suspension.  Both  of  the  legal  contro- 
versies have  now  been  settled. 

Butte  &  Superior,  owing  to  the  con- 
dition of  the  zinc  market,  was  forced 
to  shut  down  its  property  in  December, 
li*20.  until  Jan.  16  this  year.  Since  then 
earnings  have  shown  steady  improve- 
ment, and  with  settlement  of  the  flota- 
tion litigation  by  compromise  early  this 
spring,  resumption  of  dividends  became 
merely  a  question  of  time. 

Miners  are  returning,  so  that  Butte 
&  Superior  should  be  in  a  position  to 
increase  its  output  somewhat.  As  the 
cost  of  producing  zinc  is  about  5Jc.  a 
pound,  with  an  output  at  25,000  to 
30,000  tons  of  ore  a  month,  and  present 
wage  scales,  a  price  around  7ic.  for 
zinc  will  permit  excellent  earnings.  So 
far  this  year  the  company  has  averaged 
about  7,000,000  lb.  of  zinc   per  month. 

Copper  Converting  Patent  Suit 
Begins  at  Wilmington,  Del. 

The  trial  of  the  patent  infringement 
suit  brought  by  the  Pearce-Smith  Con- 
verter Co.  against  the  United  Verde 
Copper  Co.  began  on  Monday,  Dec.  11, 
at  Wilmington,  Del.,  before  U.  S.  Dis- 
trict Judge  Hugh  M.  Morris  of  the 
District  of  Delaware.  The  patent  in- 
volved in  the  suit  is  the  U.  S.  patent 
of  E.  A.  Cappelen  Smith,  No.  943,280, 
patented  Dec.  14,  1909,  for  "Improve- 
ments in  Bessemerizing  of  Copper 
Matte."  This  is  the  so-called  heat- 
control  patent  of  the  Pearce-Smith  Con- 
verter Co.  The  patent  relates  to  the 
ting  of  copper  matte  in  a  basic- 
lined  converter  and  the  proportioning 
of  the  amount  and  composition  of  the 
flux  to  the  volume  of  air  blast  admitted 
so  that  at  the  termination  of  the  blow 
there  will  result  a  thin  and  fluent  slag 
at  a  temperature  insufficient  to  sub- 
stantially attack  the  lining. 

The  plaintiff  is  represented  by  Wil- 
liam H.  Davis  and  Melton  W.  Sage, 
Livingstone  Gifford,  and  John  F.  N'eaiy. 
all  of  New  York  City.  The  defendant's 
counsel  are:  Charles  Neave,  Maxwell 
Barus,  and  Edward  L.  Blackman,  all  of 
New   York   City. 


Hecla.  Coeur  d'Alene  Company, 

Pays  Extra  Dividend 
The  Hecla  Mining  Co.,  of  Wallace, 
Idaho,  has  declared  the  regular  quar- 
terly dividend  of  IBc.  per  share  and  an 
extra  dividend  of  86c.  per  share,  mak- 
ing a  total  disbursement  at  50c.  per 
share,   payab 

holders  of  record  Dec,  1.    The  advance 
in  the  price  of  lead  during  the  li 
months   has   increased   the   earnings   of 
the  company  to  an  i  ustifled 

the  extra   payment,  and   the   dividend 
inced  to  the  20th 

of    the     2*th,    the    regular    dab 
Christmas    surprise     for    stockholders. 
Hecla      is     capitalized      for      1,000,000 
and     the     disbursement     will 

10, I  *  ■    i  ompany 

l  ">0,000  in  each  of  thi 

"mine  dividend   will 
bring    the    total    for    the    year    up    to 
0  and  the  grand   total    paid   by 



Agassiz  Notes  Expansion  in  Use 

of  Copper  and  Brass 

Reviews  Work  of  Research  Association 

at  Second  Annual  Meeting 

R.  L.  Aggasiz,  president  of  the  Calu- 
met and  Hecla  Mining  Company,  who 
was  re-elected  president  of  the  Copper 
and  Brass  Research  Association  at  the 
annual  meeting  held  on  Dee.  6,  ex- 
pressed satisfaction  at  the  progress 
made  in  increasing  the  use  of  the  metal 
and  alloy  during  the  year. 

The  directors,  at  an  organization 
meeting  immediately  following  the  an- 
nual meeting,  elected  the  following 
officers:  President,  R.  L.  Agassiz;  vice- 
presidents,  C.  F.  Kelley,  F.  S.  Chase, 
H.  J.  Rowland.  Walter  Douglas  and 
U.  T.  Hunger  ford;  treasurer,  Stephen 
Birch;  secretary,  G.  A.  Sloan,  and  man- 
ager, William  T.  Willis. 

Mr.  Agassiz  said  further: 

"The  research  and  educational  work 
of  the  Copper  and  Brass  Research  Asso- 
ciation has  played  an  important  part  in 
the  rapid  growth  of  consumption  of 
brass  and  copper  during  the  last  year, 
for,  despite  uncertain  business  condi- 
tions, copper  consumption  in  this  coun- 
try is  now  substantially  greater  than  in 
pre-war  years.  Having  digested  an 
unprecedented  quantity  of  war-time 
scrap  metal,  the  industry  is  now  in  a 
strong  position. 

"The  underlying  purpose  of  this 
whole  effort  is  to  develop  to  the  maxi- 
mum the  domestic  consumption  of  the 
metal.  Export  trade  will  always  be  a 
large  factor,  but  it  will  be  possible,  we 
believe,  to  so  augment  the  American 
use  of  the  metals  that  the  varying  in- 
dustrial pulse  of  Europe  will  be  much 
less  influential  in  determining  the  pros- 
perity of  the  industry. 

"In  this  connection  it  is  interesting 
to  note  that  while  the  1922  consumption 
of  copper  and  brass  in  the  building 
industry  in  this  country  was  about  150,- 
000,000  pounds  (an  increase  of  more 
than  100,000,000  lb.  as  compared  with 
1921),  yet  the  potential  market  for 
copper  and  brass  in  the  building  indus- 
try is  placed  at  approximately  050,000,- 
000  lb.  annually.  The  constantly  grow- 
ing domestic  use  of  brass,  which  is  only 
next  to  the  electrical  industry  as  a  con- 
sumer of  copper,  is  another  helpful 
factor. 

"The  electrical  industry,  where  the 
physical  properties  of  copper  are  indis- 
e,  is  in  reality  only  in  its  in- 
fancy. The  high  cost  of  fuel,  and 
uncertain  and  expensive  transportation, 
ponsible  for  the  crowing  use  of 
electric    power    generated    at    central 

points,     distribution     over     wide     areas 
being   possible  economically   because  of 
ei  8   high    conductivity. 
"Our   plan    is  to   provide   through   the 

entality    of    the    Copper    and 

h    Associat  ion   B  technical 
and     advisory     service     which     may     be 

called    upon    by    users   of   our 
1 1  ice  which  no  one  copper 
or    brass    producer    or    manud 

could    reasonably   I"  to  under- 

take alone.     Already  wide  nse  is  being 

made    of    these    (acuities.       Information 

n  furnished  on  the  use 
per  and  ilmost  every  conceiv- 

ibject,    from    safety    pin>   to   loco- 
motive boilei   I 

important    accomplishment    has 
been  the  fad   that  many  of  the  more 

than   2,000  manufacturers   who   produce 


articles  made  of  brass  or  copper  have 
taken  advantage  of  the  association's 
activity  to  individually  advertise  their 
products,  thus  extending  the  associa- 
tion's own  educational  work.  The  asso- 
ciation has  found  a  ready  response  all 
over  the  country  to  its  campaign  di- 
rected toward  eliminating  waste  in 
industry  and  in  the  home  by  the  use  of 
a  non-corrodible  metal,  a  waste  the  size 
of  which  was  demonstrated  by  a  survey 
conducted  by  the  association,  showing 
that  rusted  metal  in  homes  alone  costs 
home  owners  more  than  $600,000,000 
annually — about  five  or  six  times  as 
much  as  the  fire  loss." 


Sulphur  Miners  Want  Europe  to 

Use  Their  Product  in  Acid 

Making 

Efforts  to  find  new  outlets  for  sul- 
phur will  be  one  of  the  principal  activi- 
ties of  the  recently  formed  Sulphur  Ex- 
port Association,  which  includes  the 
three  large  American  producers,  Texas 
Gulf  Sulphur  Co.,  the  Union  Sulphur 
Co.,  and  the  Freeport  Sulphur  Co.  Pro- 
duction for  some  years  has  been  in 
excess  of  demand.  Rearrangement  of 
agencies  to  handle  export  business  in 
Europe  will  be  followed  by  an  intensive 
campaign  to  induce  European  manufac- 
turers of  sulphuric  acid  to  use  of  free 
sulphur  instead  of  pyrites. 

In  early  days  of  sulphuric  acid  manu- 
facture in  Europe,  practically  the  en- 
tire production  was  made  from  burning 
free  sulphur.  When  the  Neapolitan 
government  granted  a  monopoly  for  the 
exportation  of  sulphur  to  a  French 
firm  and  the  price  of  sulphur  went  up 
to  $70  per  ton.  pyrites  was  substituted 
and  it  has  never  since  lost  its  place, 
despite  easily  demonstrable  advantages 
of  sulphur. 

In  the  United  States  free  sulphur  has 
displaced  pyrites  and  Sicilian  brim- 
stone, which  formerly  composed  95  per 
cent  of  the  world  supply  of  natural  sul- 
phur. United  States  production  com- 
prises 8n  per  cent  of  world  supply.  In 
1892  the  production  was  2.400  tons, 
while  imports  were  101,996;  Silician 
production  was  411,828  tons,  and  ex- 
ports 318,850.  By  1908  American  pro- 
duction reached  369.444,  while  imports 
dwindled  to  20,118  tons.  In  that  year 
Sicily  produced  404,297  tons  and  ex- 
ported 375,073.  United  States  produc- 
tion reached  the  peak  in  1921,  at 
1  tons,  and  imports  were  only 
60  tons. 

United  States  exports  increased  from 
590  tons    in    1900   to   477,450   in    1920. 

Last  year  they  were  286,762  tons,  and 
the  current  year's  exports   are  expected 

to  be  In  excess  of  260,000.  Sicily  in 
1921  produced  210,089  tons  and  ex- 
ported LO5,0l 

World  stocks  are  estimated  at 
000  tons,  of  which  about  three  million 
In  in  hand  of  American  producers.  Pro- 
duction has  been  brought  near  the  esti- 
mated consumption  of  1,000,000  tons 
annually  for  domestic  and  foreign  use. 
With  co-operation  in  the  industry  and 
abilised  at  $14  to  $16  ■  ton  at 
the  principal  marketing  points,  sulphur 
companies  are  expecting  good  profits 
during  the  coming  year. 
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California  Rand  Silver,  Inc.,  Plans 
to  Double  Mill  Capacity 

Ore  in  Sight  to  Continue  Shipments  at 

Current   Rate  Through   1923— 

Litigation  Started 

The  California  Rand  Silver,  Inc., 
operating  at  Randsburg,  Calif.,  has  in- 
creased its  mill  capacity  from  150  to 
200  tons  per  day  by  the  addition  of  a 
new  crushing  unit  delivering  a  finer 
feed  to  the  ball  mill.  The  grinding, 
flotation,  and  settling  units  will  now 
be  doubled,  bringing  the  capacity  up 
to  400  tons  per  day.  The  company's 
annual  report  states  that  it  has  a 
'reasonably  assured"  tonnage  of  ore, 
assaying  20  oz.  per  ton,  to  supply  the 
mill  for  1923,  with  a  "reasonably  as- 
sured" tonnage  of  shipping  ore — 100  oz. 
per  ton — to  continue  shipments  at  cur- 
rent rate  during  1923.  As  the  rate  of 
shipment  is  1,000  tons  per  month  to 
the  smelters,  1923  promises  to  be  a 
busy  year.  Some  time  ago  the  company 
announced  the  discovery  of  a  vein  at 
600  ft.  depth  in  No.  6  shaft,  on  the  ex- 
treme north  end  of  its  property.  The 
shaft  was  sunk  over  500  ft.  in  depth 
through  a  cemented  granite  wash  be- 
fore encountering  the  schist  formation. 
New  and  heavier  equipment  is  being 
installed  at  No.  6  shaft. 

A  "semi-commercial"  furnace  for 
smelting  concentrate  at  the  mine  is 
being  erected.  Experimental  work  has 
resulted  in  the  development  of  a  suc- 
cessful process  using  trona  as  a  flux. 
The  present  installation  is  preliminary 
to  building  a  twenty-ton  plant  which 
will  handle  the  concentrate  from  two 
hundred    tons   of   ore   per  day. 

The  Randsburg  Silver  Mining  Co., 
owning  claims  north  of  the  new  discov- 
ery has  started  two  new  shafts,  and  the 
Fox  lease  is  installing  new  electrical 
equipment  to  continue  sinking  its  shaft 
from  the  700  to  the  1,000  level,  at  which 
point  a  crosscut  will  be  extended  east 
toward  the  new  ore  zone.  The  Rands- 
burg Silver  Mining  Co.  started  ore 
shipments  on  Nov.  1.  After  six  cars 
had  been  shipped,  the  California  Rand, 
Inc.,  asked  the  federal  courts  for  an 
injunction.  The  first  hearing  will  be 
held  in  December.  This  promises  to  be 
an  interesting  apex  suit;  the  "experts" 
have  been  at  work  for  a  long  time. 


Rhodesian  Mineral  Output 

The  British  South  Africa  Co.  an- 
nounces the  following  mineral  output 
from  South  Rhodesia  during  October. 
Comparative  figures  are  given  by  rent- 
ers for  the  preceding  month  and  also 
for  the  corresponding  month  last  year: 

October,  September,  October, 

1922  1922  1921 

Gold,  02 54.670  55,443  53,424 

Silver,  oz 14,433  14,393  13  342 

Coal,  tons 47,089  46,070  49,306 

Chrome  ore.  tons .          nil  20,495  102 

Copper,  tons 287  288  271 

Asbestos,  tons. ..  .           1,668  1,558  629 

Arsenic,  tons 24  17  112 

Mica,  tons 7  5  21 

Tin,  tons nil  I  nil 

Diamonds,  carats                27  46  nil 

The  number  of  producers  is  177,  and 
the  value  of  the  gold  produced  £255,619, 
as    against   £240,846    for    September. 


Automatic  "Stops"  Failed  to  Stop 
Skip  Soon  Enough 

The  skip  was  smashed  and  the  head- 
frame  damaged  and  two  10-ft.  sheaves 
were  broken  at  "D"  shaft  of  the  East 
Norrie  mine  on '  the  Gogebic  Iron 
Range,  in  Michigan,  on  Dec.  6  by  an 
overwind.  The  hoist  is  geared  to  a  900- 
hp.  motor  and  is  equipped  with  two 
automatic  stops;  the  accident  empha- 
sizes the  need  of  keeping  these  in  close 
and  accurate  adjustment.  A  new  en- 
gineer was  being  trained  and  when  the 
empty  skip  was  near  the  collar  he  in- 
advertently hoisted  it  instead  of  lower- 
ing it.  The  loaded  skip  on  a  long  rope 
started  the  hoist  so  fast  that  the  auto- 
matic stops  could  not  check  it  before 
the  empty  hit  the  top  of  the  headframe. 


Lake  Copper  Mines  Have  Plenty 
of  Coal  for  Winter 

November  coal  shipments  into  the 
Michigan  copper  mining  district  were 
heavier  than  those  for  any  month  in 
the  last  four  years,  200,000  tons  being 
received.  Coal  stocks  are  now  ample 
for  all  purposes  during  the  winter  and 
will  carry  the  mines,  mills,  and 
smelters  well  into  the  summer.  The 
situation  was  threatening  in  Septem- 
ber and  a  shortage  of  fuel  was  antici- 
pated. 

Broken  Hill  Mines  Will  Be 
Reopened 


Sydney,  Dec.  5. — The  mine  owners 
have  informed  the  Minister  of  Mines 
that  the  Broken  Hill  mines  will  be 
reopened  as  soon  as  the  necessary 
legislation  has  been  passed  through 
Parliament. 


West  Australian  Gold  Output 

By  Cable  from  Reuters  to 
"Engineering  and  Mining  Journal-Press" 

London,  Dec.  9. — The  production  of 
gold  in  Western  Australia  during 
November  totaled  46,554  ounces. 


Sand  or  Silica? 


The  question,  When  is  sand  not 
sand?  has  been  put  up  to  the  customs 
division  of  the  Treasury  Department  in 
connection  with  imports  of  silica.  Im- 
ports, for  use  in  pigments  and  in  the 
manufacture  of  glass  are  being  held 
awaiting  a  ruling. 

The  question  has  arisen  because  of 
an  apparent  conflict  in  the  new  tariff 
law  in  placing  "sand,  crude  or  manu- 
factured" on  the  free  list  and  imposing 
a  duty  on  "silica,  crude,  $4  per  ton; 
silica,  suitable  for  use  as  a  pigment, 
$7.50  per  ton." 

Silica  is  sand,  although  not  all  sand 
is  silica.  The  attention  of  Congress 
was  directed  to  this  conflict  in  the 
language  of  the  tariff  bill  by  the  Tariff 
Commission  long  before  the  measure 
was  enacted  into  law,  but  no  change 
was  made. 

There  is  no  precedent  for  the  ruling, 
as  a  duty  on  silica  appears  in  the  1922 
tariff  act  for  the  first  time. 


Cuyuna  Iron  Mining  Companies 
Plan  for  Active  Winter 

Shipping  Season  Has  Closed,  but  Stock- 
piling at  Many  Mines  Will  Be  Con- 
tinued— Labor  Inadequate 

Shipments  of  iron  ore  from  the 
Cuyuna  Range,  in  Michigan,  closed  for 
the  season  late  in  November,  with  the 
exception  of  the  Bonnie  Belle  and  Saga- 
more mines,  which  are  both  continuing 
small  all-rail  shipments.  Indications 
point  to  the  busiest  winter  since  the 
war.  Most  of  the  underground  iron 
mines  are  now  actively  stockpiling  and 
several  of  the  open-pit  mines  are  mak- 
ing plans  for  extensive  stripping  and 
lean-ore  removal  during  the  winter 
months.  The  labor  situation  is  com- 
pletely reversed  from  that  prevailing 
twelve  months  ago.  Whereas  at  that 
time  there  were  many  unemployed  and 
few  jobs  to  be  had,  some  of  the  mines 
now  anxious  to  resume  capacity  pro- 
duction are  having  great  difficulty  in 
procuring  workers. 

Clement  K.  Quinn  &  Co.  will  carry  on 
big-scale  stripping  operations  at  the 
company's  Mahnomen  mine,  starting- 
soon  after  Jan.  1.  The  Portsmouth 
mine  (Coates  &  Tweed),  at  Crosby,  and 
the  Pennington  mine  (Todd-Stambaugh 
Co.)  will  be  operated  throughout  the 
winter.  Both  are  open-pit  properties 
which  were  idle  last  year. 

The  Kennedy  mine,  operated  by  the 
Rogers-Brown  Ore  Co.,  is  operating  at 
full  capacity  and  expects  to  continue 
stockpiling  throughout  the  winter.  Its 
present  daily  hoist  is  the  largest  in  its 
history — more  than  800  tons  per  day. 


Prosperous  Customers  Are  the 

Need  of  Spain's  Iron-Ore 

Industry 

It  is  probable  that  the  Chambers 
of  Mines,  created  at  Madrid,  Spain, 
sorne  months  ago  for  the  purpose  of 
playing  the  same  role  in  the  mining 
industry  as  the  Chambers  of  Com- 
merce in  their  sphere,  will  hold  a 
general  meeting  soon.  One  of  the  sub- 
jects likely  to  be  discussed  is  the  de- 
mand for  a  bounty  on  the  export  of 
ore  (the  bounty  on  coal  has  whetted 
many  appetites)  and  the  abolition  of 
port  and  other  taxes  and  export  duties. 
Some  persons  interested  in  the  mining 
industry  think  that  these  concessions, 
the  cost  of  which  would  be  extremely 
onerous  for  the  Treasury,  would  solve 
the  problem  of  the  serious  crisis  that 
exists  in  the  iron-ore  industry.  Others 
contend  that  this  is  an  erroneous  idea, 
asserting  that  the  industry  cannot  re- 
gain its  pre-war  prosperity  until  the 
economic  crisis  among  Spain's  former 
clients  is  over,  and  that  even  then  the 
conditions  created  by  competition  on 
the  part  of  the  Morocco,  Algerian,  and 
Swedish  mines  must  be  considered. 


Oriental  Consolidated  Produced 
$89,000  in  November 

Cable  advices  from  Korea  give  the 
monthly  cleanup  for  November  as 
$89,000  in  gold  bullion. 
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News  from  Washington 


By  PAUL  WOOTON 
Special  Correspondent 


Coal  Commission  Will  Not  Be  Involved  in 
Wage  Controversies 

Statistics  Will  Be  Based  Only  on  Data  Supplied  by  Affidavit- 
Nationalization  Will  Be  Considered  in  February 


NO  FACT-FINDING  which  can  be 
interpreted  as  mediating  or  arbi- 
trating wage-scale  disputes  will  be 
undertaken  by  the  President's  Coal 
Commission.  This  point  was  made  em- 
phatically clear  by  the  chairman  of  the 
commission,  in  announcing  that  the 
commission  had  requested  John  L. 
Lewis  and  representatives  of  the  mine 
workers  and  certain  mine  operators  to 
confer  with  the  commission.  The  chair- 
man declared  that  the  commission  is 
much  concerned  because  of  the  failure 
of  the  Chicago  conference  to  adopt  a 
plan  to  negotiate  wage  scales  for  the 
coming  coal  year.  He  stated  that  the 
commission  is  fully  alive  to  the  gravity 
of  the  situation  and  that  it  had  asked 
representative  men  on  each  side  to  con- 
fer with  the  commission.  He  pointed 
out  that  the  conference  is  to  be  an 
informal  heart-to-heart  talk,  in  which 
the  members  of  the  commission  would 
urge  the  parties  to  the  controversy  to 
get  together.  He  declared,  however, 
that  the  commission  will  acquaint  itself 
thoroughly  with  the  facts  surrounding 
wage  scale  matters,  as  this  forms  an 
essential  element  in  the  problem  to  be 
solved. 

Rather  than  take  the  chance  of  hav- 
ing its  work  discredited  by  having  its 
figures  questioned,  the  commission  will 
insist  on  gathering  statistics  from  in- 
dividual operators,  who  make  the  re- 
turn under  oath.  The  members  of  the 
commission  realize  that  their  fact- 
finding activities  would  be  simplified 
greatly  were  they  to  accept  the  figures 
of  the  various  local  associations.  Were 
they  to  rely  on  these  figures  alone,  it 
is  feared  that  some  member  of  Con- 
gress would  make  an  issue  of  that  point 
and  thereby  bring  about  the  discredit- 
ing of  many  of  the  commission's  find- 
ings. The  commission  apparently  feels 
that  it  must  be  100  per  cent  sure  of  its 
basic  facts  and  must  not  leave  itself 
(.peri  to  destructive  criticism,  regardless 
of  how  trustworthy  the  members  of  the 
commission  may  regard  the  figures  of 
.  lociations. 

It  is  the  Intention  of  the  i  om 

dUCt  formal  public  healings  on 
the  important  controverted  issues  dur- 
ing February.  At  these  hearings,  ar- 
gument-, for  anil  against  nationalization 
of  the  coal  mines,  among  other  things, 
will  be  taken  up.     On  the  completion  of 

the  commission 
to  visit  the  mines.     As  each  Mpl 

atoi  .  the  mini 

■.,!  I  Ik 

confer    with    the    commission,    • 
being  a=ked  what  he  would  do  were  he 
in  the  commj  '        i 


line  with  the  plan  under  which  the 
commission  was  organized:  to  gather 
information. 


Arsenic  From  Arsenopyrite 

Several   Plants    in   Operation — Problem 

Is  to  Reduce  Cost  of  Recovery 

Shortage  of  white  arsenic  on  the 
market,  which  has  been  made  the  sub- 
ject of  a  Senatorial  resolution  directing 
a  survey  of  stocks  and  possible  sources 
of  new  supply,  has  revived  interest  in 
official  circles  at  Washington  into  means 
of  recovering  this  product  direct. 

One  mine  is  said  to  be  operating  in 
Utah  for  the  special  extraction  of 
arsenic  from  its  ore  by  a  new  process, 
with  an  annual  output  of  approximately 
2,000  tons  of  arsenic. 

Government  reports  show  that  direct 
production  of  arsenic  on  a  large  scale 
heretofore  has  been  too  costly  to  justify 
operations,  and  the  1921  bulletin  of  the 
Geological  Survey  predicted  that  it 
would  not  be  attempted  unless  some 
finished  product  can  be  made  directly 
from  the  ore. 

Direct  production,  however,  has  been 
accomplished  in  the  United  States  from 
arsenopyrite  in  widely  separated  sec- 
tions of  the  country — in  Washington, 
Nevada,  Virginia,  and  New  York.  Im- 
ports from  Germany  and  Japan,  selling 
at  prices  below  the  cost  of  production 
by  old  methods  of  ore  mining  and 
arsenic  extraction,  however,  have  kept 
such  efforts  within  narrow  confines. 

The  Utah  company  now  engaged  in 
the  dired  production  of  arsenic  is  oper- 
ating by  a  new  method  said  to  be  much 
cheaper  than  former  methods,  mining 
BOOrodite  from  a  mine  which  failed  for 
other  purposes.  Lime  arsenate  is  ob- 
tained at  the  reduction  plant.  Similar 
deposits  have  been  worked  by  other 
methods  at  Jardine,  Mont.;  Caravel, 
\.  Y.,  and  Brenton,  Va.  At  Toy.  Nev., 
an  old  tungsten  plant  has  been  con- 
verted  to  arsenic  production. 

As  arsenopyrite  is  found  in  cOIUieC 
tion  with  many  precious  metal  ores, 
the  field  for  direel  production  of 

wide. 

The    byproduct     output     of    arsenic 
flj    ft . .in  copper  and  lead 

■melt. 

The  future  of  arsenic  production, 
from  the  mining  standpoint,  apparently 
depends  upon  lowered  production  co  I 
and  maintenance  of  the  demand,  which 
i  has  not  been  raffii  li  ,i 
to  afa  orb  all  of  the  byproduct  output 
of  the  United  states.    Export  demands 

holds    possibilities    which    may    help    at 

t rai  t   capital  to  experiment. 


War  Minerals  Relief  Commission 

Details  Progress 

Report    Shows   Distribution   of    $1,681,- 

817.49    of    Appropriations    Under 

Amended  Act 

Under  the  amended  War  Minerals  Re- 
lief Act,  awards  totaling  $1,681,817.49 
had  been  made  up  to  and  including  Nov. 
30,  according  to  a  report  submitted  to 
Congress  by  the  Secretary  of  the  Inte- 
rior. The  secretary's  report  calls  atten- 
tion to  the  fact  that  these  awards  repre- 
sent 32.7  per  cent  of  the  amounts 
claimed.  Secretary  Fall  sets  forth  the 
progress  in  the  following  table: 

Xumber 

of  Amount  Award 

Claims       Claimed         Recommended 
Rehearings  filed.   906  $1  3,090,788  29 

1  Admitted         to 

consideration 
under  amend- 
ment      60       1,141,327.27 

Totals 966  $14,232,109,56 

Recommended  for 
award  or  re- 
jection by  com- 
mission   "  321        6,499,910   84   $1,613,925   86 

2  Pending     74        1,363.768  41  47.955    10 

\Nl01lIII 

Awarded 

Awards  by  secre- 
tary     247       5,136.142  43  $1,681,817.49 

To  be  adjusted..      645       7,732,198  72 

Cost  of  adminis- 
tration   $50,078  66 

Balance  of  ap- 
propriation 
Nov.  30.  1922...  3,111.615   52 

Refunds  to  gov- 
ernment, de- 
deducted  from 
awards: 

Railroad  admin- 
istration   8.025.80 

■Claims  filed  subsequent  to  June  2.  1919,  but 
mailed  on  or  before  that  date. 

-  When  a  recommendation  is  made  by  the  com- 
mission the  claimant  is  furnished  with  a  copy  and 
notified  of  his  right  to  file  exceptions.  All  claims  arc 
held  in  the  office  of  the  commission  at  least  ten  days 
pending  the  receipt  of  an  acceptance  or  brief  of  ex- 
ceptions, after  which  they  are  fnwarded  to  the 
secretary  for  his  consideration  and  final  deternnna- 


Washington  Officials  Verify 

Reports  of  Shortage  of 

Mine  Labor 

Telegraphic  reports  to  the  United 
States  employment  service  covering  the 
employment  situation  for  November  in- 
dicate  that  the  shortage  of  workers  in 
metal  mines  continues.  These  reports 
also  reveal  that  there  is  increasing 
activity  in  practically  all  of  the  metal 
mining  camps  in  the  country,  with  the 
inability  to  secure  labor  as  one  of  the 
limiting   factors. 


Dull  Week  for  War  Minerals 
Relief  Commission 

Subject  to  the  approval  "f  the  Sec- 
retary of  the  Interior,  the  War  .Miner- 
al.-- Relief  Commission  has  recom- 
mended awards  aa  follows : 

William  A.  Ileus,  >r,  Georgetown, 
Calif.,  |  136;  Frank  I..  Lasswell,  La- 
trobe,    I  Ofl  ?2;    M.    A.    Kelley, 

New  Castle,  Calif.,  $2:n. 

The     Commissioner     recommends    the 

disallowance  of   the  claim   of    HotT  & 

Khler,   nf    Plymouth.    Calif.,   because   no 
net    lo       Was  proved.     Disallowance  was 

recommended  also  In  the  case  of  Julian 

I       I      per,  Of   Cool.   Calif.,   who  failed   to 

e  tablish  commercial  Importance. 


December  16,  1922 


Engineering  and  Mining  Journal-Press 


1089 


News  by  Mining  Districts 

By  Special  Correspondents  in  the  Field 


London  Letter 

Pahang  Consolidated  Profit  Dwindles — 

Zinc  Corporation  Will  Resume  Mining 

By  W.  A.  Doman 

London,  Dec.  1.  -Owing  to  the  low- 
price  of  tin  ruling  during  the  twelve 
months  ended  July  last — the  average 
net  realized  was  £100  per  ton,  against 
£132  and  £203  in  the  two  preceding- 
years — the  Pahang  Consolidated  earned 
a  mine  profit  of  only  £2,162,  against 
£9,260  in  the  previous  year  and  £152,- 
297  at  July  31,  1920.  The  quantity  of 
ore  treated  was  170,900  tons  for  a 
yield  of  2,534.7  tons  of  black  tin  or  1.48 
per  cent.  Alluvial  and  river  tin  ob- 
tained was  167.3  tons,  making  the  total 
production  2,702  tons.  For  the  four 
previous  years  (working  backward), 
the  percentages  of  tin  were  1.33,  1.23, 
0.76,  and  1.06,  so  that  the  twelve 
months  under  review  showed  an  im- 
provement from  the  yield  standpoint. 
Since  the  end  of  March  the  mill  has 
worked  only  two-thirds  time.  The  man- 
agement made  strenuous  efforts  to  re- 
duce expenditure,  and  so  far  succeeded 
as  to  cut  it  from  33s.  lOd.  per  ton  in 
1920-21  to  29s.  3d.  Only  Willink's  mine 
was  worked  at  a  profit;  the  outside 
mines  were  closed  down,  a  large  num- 
ber of  workmen  were  discharged,  and 
the  batteries  were  run  short  time.  De- 
velopment amounted  to  28,868  ft., 
against  42,087  ft.  the  year  before,  and 
at  the  600  level  an  additional  1,120  ft. 
of  ore  was  opened  up.  Wiilink's  shaft, 
which  at  July,  1921,  had  reached  a 
depth  of  1,045  ft.  below  adit  level,  was 
carried  to  the  1,200  level,  and  will  be 
connected  with  the  level  from  Nichol- 
son's shaft,  the  face  of  the  drive  being 
within  125  ft.  The  footage  sunk  cost 
£2,891.  On  some  of  the  lodes,  develop- 
ment was  prevented  owing  to  the  dan- 
ger of  striking  water.  To  cope  with 
the  water  problem,  a  Cornish  pump  was 
ordered  in  July,  1919,  and  was  only 
completed  in  July  last.  Costing  £79,307, 
it  is  expected  to  effect  substantial  sav- 
ings. With  regard  to  the  future,  there 
are  good  prospects  at  Willink's  of 
finding  more  ore  to  the  east  in  the 
lower  levels,  and  possibly  to  the  north- 
east in  the  upper  levels.  A  promising 
outcrop  was  found  on  the  Gakak  Creek, 
and  a  new  alluvial  area  has  been  dis- 
covered. When  expenses  approach  to 
normal,  a  new  shaft  will  be  sunk  in  the 
Kabang   valley. 

The  British  Broken  Hill  Proprietary 
is  a  London  company  with  a  capital  of 
£315,000  in  £1  shares,  and  60,000  shares 
of  8s.  each.  Forced  into  an  unfavor- 
able contract  with  the  Broken  Hill 
Associated  Smelters  Proprietary  dur- 
ing the  war,  the  "British"  company 
cannot  carry  on  effectively,  and  very 
vigorous  protests  have  been  made.  It 
is  now  officially  announced  that  a  new 
company  is  being  formed  in  Australia 
(Adelaide)  to  purchase  the  British 
Broken    Hill   undertaking  out   and   out 


at  35s.  per  share.  Holders  may  take 
either  a  £1  share  plus  15s.  cash,  or  35s. 
in  cash.  It  is  expected  that  the  offer 
will  be  accepted. 

Having  virtually  exhausted  the  ac- 
cumulation of  zinc  tailings,  the  Zinc 
Corporation  proposes  to  resume  min- 
ing operations  for  a  trial  period  of  six 
months.  At  present  the  Edmunds 
Award  stands  in  the  way  of  economical 
working,  and  a  continuance  beyond  the 
six  months  will  depend  upon  conditions. 


lead  bullion  and  674  tons  of  blister  cop- 
per. The  financial  results  have  not  yet 
been  made  public,  but  it  seems  almost 
certain  that  a  heavy  loss  will  again  be 
shown.  For  the  previous  year  the  loss 
was  £49,450. 

The  government  also  controls  the  tin- 
smelting  works  at  Irvinebank,  formerly 
the  property  of  the  Irvinebank  Mining- 
Co.,  and  arsenic  works  at  Jibbenbar,  but 
these  are  also  in  the  same  category  so 
far  as  profits  are  concerned. 


Melbourne  Letter 

Queensland  Fails  to  Improve  Financial 
Results  by   Government    Oper- 
ation of  Mines 

By  Peter  G.  Tait 

Melbourne,  Nov.  11. — The  Queens- 
land Government  is  strongly  socialistic 
and  has  embarked  on  a  number  of  enter- 
prises, of  which  the  Chillagoe  mines 
and  smelting  works  is  one.  The  works 
were  erected  by  the  old  Chillagoe  Pro- 
prietary Co.,  founded  in  1898  and  after- 
ward reconstructed  as  the  Chillagoe 
Ry.  &  Mines,  Ltd.,  and  later  as  Chil- 
lagoe, Ltd.  The  first  general  manager 
was  George  Stewart,  formerly  of  the 
Broken  Hill  Proprietary.  The  company 
obtained  a  concession  to  build  a  rail- 
way from  Mareeba,  on  the  government 
line,  to  Etheridge,  a  distance  of  248 
miles,  and  under  its  various  titles 
struggled  on  for  years,  but  the  mines 
did  not  develop  as  anticipated,  and  after 
spending  large  sums  of  money,  in  June, 
1919,  the  whole  of  the  assets  with  the 
exception  of  the  Mount  Mulligan  coal 
area,  were  sold  to  the  government  for 
£475,000.  The  government  also  took 
over  the  liability  of  the  Etheridge  rail- 
way debentures   (£225,000). 

The  government  has  since  acquired 
the  Mungana  mines,  an  offshoot  of  Chil- 
lagoe, and  is  busily  developing  the 
Girofia  lead  mines,  the  Chillagoe  Con- 
sols lead  mine,  and  the  Lady  Jane  cop- 
per mine,  which  was  shut  down  by  the 
Mungana  Co.  owing  to  the  firing  of  the 
orebody.  These  properties  are  ex- 
pected to  become  the  main  producers 
for  the  smelters.  A  monthly  output  of 
600  tons  of  silver-lead  bullion  is  con- 
fidently hoped  for  by  the  management. 
The  copper  furnaces  are  at  present 
closed  down,  but  are  expected  to  resume 
soon.  The  government's  original  policy 
of  running  the  works  to  treat  the  ore 
from  tribute  parties  and  others  failed 
to  materialize,  due,  in  part  at  least,  to 
the  fact  that  many  men  would  sooner 
have  a  government  job,  and  in  part  to 
the  fact  that  capital  is  required  to  bring 
mines  to  the  productive  stage.  With 
the  experience  of  Chillagoe  and  other 
companies  on  the  field,  investors  are 
naturally  shy. 

After  several  years'  experience  it 
cannot  be  said  that  the  government  has 
fared  any  better,  financially,  than  its 
predecessors.  For  the  year  ended  June 
30,   1922,   the   output  was   309   tons   of 


Montreal  Letter 
Analysis  of  Teck-Hughes  Report 

By  Alexander  Gray 

International  interest  created  in  the 
Teck-Hughes  Gold  Mines,  of  Kirkland 
Lake,  Ontario,  may  not  be  fully  justi- 
fied in  the  eighth  annual  report,  but  the 
correct  presentation  of  the  difficulties 
accompanying  operations,  and  the  lucid 
analysis  of  costs,  deserve  commenda- 
tion. Without  emphasizing  the  im- 
proved mining  position  and  outlook, 
and  leaving  shareholders  to  draw  their 
own  conclusions  as  to  the  disparity  be- 
tween market'  capitalization  and  the 
ore-reserve  and  liquid  asset  position,  the 
directors  and  general  superintendent, 
D.  L.  H.  Forbes,  offer  a  great  deal  that 
is  helpfully  instructive  about  a  mine 
that  is  disclosing  greater  tonnage  of 
ore  of  exceptional  grade  after  years  of 
varying  if  not  disappointing  results. 

Concededly,  operations  were  some- 
what intermittent.  Although  the  fiscal 
year  begins  with  September,  it  was  not 
until  January  that  the  grade  of  ore 
mined  and  mill  capacity  approached  re- 
quirements. Starting  with  February 
the  tonnage  treated  was  larger,  but  the 
grade  was  not  up  to  expectations.  In 
July  the  development  on  the  lower 
level  raised  the  grade  to  $23.14 — and 
it  has  been  higher  since.  So  rich  was 
the  ore  drawn  thereafter  from  the 
sixth  and  seventh  levels,  that  the  man- 
agement preferred  to  sacrifice  tonnage 
for  recovery.  Instead  <of  maximum 
capacity,  therefore,  the  tonnage  was  re- 
duced to  100 — subsequently  to  88 — per 
day,  and  notwithstanding  that  the  Sep- 
tember output  was  $118,000.  Mean- 
while, No.  3,  the  productive  orebody, 
and  No.  1,  paralleling  it,  together 
with  two  branch  veins  on  the  sixth 
and  seventh  levels,  were  disclosing 
"high-grade  oreshoots  of  considerable 
length."  "On  the  whole,"  writes  Mr. 
Forbes,  "the  year's  operations  were 
highly  satisfactory  and  the  finding  of 
important  orebodies  in  the  No.  1  Vein 
at  the  7th  level  is  encouraging  in  rela- 
tion to  the  future  of  the  mine  at  greater 
depth." 

In  his  elucidation  of  the  operations, 
Mr.  Forbes  turned  the  spotlight  upon 
the  company's  costs  and  taxation.  The 
43,300  tons 'treated  yielded  $481,144.02, 
or  $11.11  per  ton.  Including  exchange 
premiums  and  interest,  the  gross 
revenue  for  the  year  was  $501,407.63,  or 
$11.58  per  ton.  The  total  direct  operat- 
ing cost  was  $306,912.53,  or  $7.09  per 
ton;  while  indirect  charges,  such  as  de- 
preciation, new  construction,  financial 
charges     and     extraordinary     expenses 
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amounted  to  $82,672.51,  or  $1.91  per 
ton.  makinsr  the  total  of  direct  and  in- 
direct charges  $389,585.04,  or  $9.00  per 
ton,  and  leaving  a  net  revenue  of 
$111,822.59,  or  $2.58  per  ton. 

While  special  charges  due  to  capital 
readjustments  are  not  likely  to  recur, 
the  working  cost  should  be  materially 
reduced  by  treating  higher-grade  ore. 
Reserves  of  79,974  tons,  estimated  at 
$1,183,176,  included  in  which  is  a 
broken-ore  reserve  of  19,213,  reflect 
the  progress  being  made.  Directors 
announce  it  to  be  the  policy  of  the 
management  "to  continue  sinking  and 
opening  up  lower  levels  and  to  continue 
development  of  existing  levels  as 
rapidly   as  possible." 


ONTARIO 


Nipissing    Joins    Record    Makers — Out- 
put 328,000  Oz.  in  November 

Cobalt — November  was  Nipissing's 
record  month  for  the  year,  with  a  pro- 
duction of  328,000  oz.,  of  an  estimated 
net  value  of  $212,016.  An  extension 
of  vein  490  has  been  found  from  the 
Meyer  shaft  where  it  shows  4  in.  of 
2,500-oz.  ore  for  a  length  of  45  ft. 

The  La  Rose  has  started  a  new  shaft 
on  the  Violet  property  which  will  be 
sunk  to  a  depth  of  about  500  ft.  Under- 
ground development  is  also  to  be  re- 
started at  the  University  and  "J.  B.  4" 
properties,  which  have  been  closed  down 
since  the   fire. 

Coniagas  is  preparing  to  start  work 
on  the  Beaver,  which  it  recently  leased. 
There  is  considerable  broken  ore  under- 
ground, and  milling  can  be  started  be- 
fore the  lower  levels  below  the  contact 
are  unwatered. 

Kirkland  Land — The  Continental  has 
decided  to  sink  a  shaft  on  the  recently 
discovered  vein  on  its  Kirkland  proper- 
ties. A  road  has  been  cut,  and  ma- 
chinery will  be  brought  in  over  the 
snow. 

The  Blue  Quartz  mine,  in  the  Pain- 
killer Lake  section,  will  install  a  new 
hoist  and  500-cu.ft.  compressor. 

Porcupine  —  During  November  the 
Dome  treated  32,100  tons  of  ore,  with 
an  average  recovery  of  $11  per  ton,  or 
a  total  recovery  of  $353,495,  compared 
with  $382,712  in  October.  The  directors 
have  announced  that  in  1923  the  divi- 
dend will  be  raised  to  $4  per  year  on 
the  present  shares.  As  a  reorganiza- 
tion is  to  be  made  which  involves  giv- 
ing four  new  shares  for  each  of  the 
present  shares,  the  dividend  will  be  $1 
a  year  on  the  new  stock.  During  the 
coming  year  the  company  will  do  17,000 
ft.  of  underground  work  and  17,000  ft. 
imond  drilling. 

Hollinger  closes  its  year  with  the 
declaration  of  a  1  per  cent  dividend 
payable  Dec.  31.  This  makes  13  per  cent 
for  the  year,  or  a  total  of  $:: 
Indications  are  that  for  1922  the 
ny    will    treat    1,500,000 

four  diamond  drills  are  at  work   on 

the     Edwards     property,     east     of     ■'<,. 

anil    it    is    understood   th 
encouraging     values     bav< 
coun-' 


BRITISH   COLUMBIA 

Armstead  Gets  Control  of  Utica 
Property 

Nelson  —  Telegraphic  report  from 
Kaslo  states  that  Major  H.  H.  Armstead 
has  purchased  a  controlling  number  of 
shares.  1,950,000  out  of  a  total  of  3,000,- 
000,  in  the  Utica  mine  at  9c.  per  share, 
payable  in  eighteen  months,  and  that 
he  will  give  50  per  cent  royalty  on  all 
ore  produced  during  the  period  of  the 
option.  This  arrangement  was  ratified 
at  a  general  meeting  of  the  share- 
holders on  Nov.  29.  It  would  appear 
that  Major  Armstead  has  raised  his 
original  bid,  which  was  7£c.  per  share, 
payable  in  twelve  months.  The  terms 
en  which  he  secured  the  shares  are 
exactly  those  offered  by  O.  C.  Thomp- 
son, the  present  lessee  of  the  mine. 

Stewart — In  continuing  the  tunnel  at 
the  Virginia  group,  A.  G  Larsen,  who 
recently  acquired  the  property,  has 
opened  up  8  ft.  of  good  milling  ore. 

The  tunnel  at  the  Riverside  group  is 
being  advanced  at  the  rate  of  about 
10  ft.  daily.  It  is  now  in  400  ft.,  and 
it  is  expected  that  it  will  cut  the  lode 
at  a  depth  of  350  ft.  at  about  800  ft. 
from  the  portal. 

The  American  Mining  &  Milling  Co. 
is  making  preparations  for  rawhiding 
ore  from  its  Fish  Creek  property.  The 
company  will  ship  steadily  through  the 
winter  months. 


working  of  a  succession  of  rich  bo- 
nanzas, with  lower-grade  material  be- 
tween. They  have  been  demonstrated 
to  persist  to  considerable  depths  below 
the  outcrops,  and  while  the  district  is 
reputed  to  have  produced  over  $25,000,- 
000  in  bullion,  the  veins  have  been  only 
partially  explored. 

Ixtlan  del  Rio — The  Humboldt  Min- 
ing Co.  is  building  a  new  trail  from  San 
Marcos  to  its  mine.  Machinery,  includ- 
ing an  engine,  compressor,  drills  and 
pipes,  and  necessary  supplies  are  in 
Manzanillo,  en  route  to  San  Marcos.  H. 
M.  Payne   is   manager. 


CALIFORNIA 

New   Plant  for  Cleo,  Near   Sonora 

Sonora — A  new  plant  is  to  be  erected 
at  the  Cleo  mine.  Both  mill  and  hoist 
were    destroyed    by   fire    some    months 

aS°-  .... 

A  magnesite  deposit  is  being  opened 

up  near  Chinese  Camp  by  J.  J-  Regan 

and  F.  E.  Cummings. 

Scales— At    Scales,     Sierra    County, 

equipment  is  being  installed  for  placer 

operations     on     the     Fairplay,     Scales, 

and  Council  claims.     F.  E.  Declezen  is 

directing   operations. 


MANITOBA 

Elbow   Lake  May  Have   Railroad 

Elbow  Lake — The  district  is  receiving 
much  attention  from  mining  men  and 
investors,  and  many  claims  are  chang- 
ing hands  at  high  figures.  The  U.  S. 
S.  R.  &  M.  interests  have  already  made 
a  large  investment  in  the  country,  and 
an  English  syndicate  recently  bought 
forty-one  claims  for  a  reported  con- 
sideration of  $750,000.  The  proposition 
to  build  a  railway,  80  miles  long,  from 
the  Hudson  Ray  line  to  the  mining  area 
is  under  consideration  by  the  Manitoba 
government.  The  new  Premier,  Wil- 
liam Bracken,  who  represents  The  Pas 
district  in  the  Legislature,  is  said  to  be 
strongly  in  favor  of  the  proposition. 


MEXICO 


Sierra    Consolidated    Delinquents    Will 
Be  Sold   Out 
Ocampo — The     Sierra      Consolidated 
Company    will    sell   shares    with    delin- 
quent assessment  on  Jan.  10.    The  mine 
was    taken   over   in    1909    and    di 
ment  work  was  prosecuted  actively  for 
over    two    years,    when    the    properties 
lown  on  account  of  revolu- 
tionary disturbances.    The  Orel 
and   silver,  and   reserves   are   estimated 
at    100,000    tons,    averaging    $15    gross 
value    per    ton.       The     mit.es     are     well 
equipped   and    operated    by   electric   cur- 
>ni    (lie    company ' 

n  here  on  one  of  the 
company's    timber    tracts,      Machinery 

DSW    ion  tOB   cyanide   mill    is  on 
und.  but  has  never  been 
The  history  of  the  district   has  hern  the 


COLORADO 

Telluride's    Output    Increases;    Cripple 
Creek's  Decreases 

Cripple  Creek — Contrary  to  general 
predictions  that  November  output  would 
show  a  substantial  increase  over  the 
preceding  month,  actual  figures  show  a 
slight  falling  off  both  in  tonnage  and 
valuation.  The  Portland  mill  in  Novem- 
ber treated  11,483  tons,  with  an  aver- 
age value  of  $2.83,  compared  with 
10,137  tons  in  October,  with  an  average 
value  of  $3.13.  The  Golden  Cycle 
treated  23,000  tons  in  November,  as 
compared  with  25,000  tons  in  October, 
the  average  value  in  each  instance  being 
$15  per  ton.  With  active  mining  opera- 
tions begun  by  the  Tonopah-Ajax  Co. 
December  is  expected  to  show  a  mate- 
rial  increase  in  tonnage. 

The  Portland  Gold  Mining  Co.  is  now- 
preparing  to  sink  its  2,650-ft.  shaft  an 
additional  135  ft.  The  work  will  begin 
as  soon  as  the  present  sump  can  be 
cleaned  out. 

Telluride — Shipments  of  concentrates 
from  the  Smuggler  and  Tomboy  for  the 
month  ending  Nov.  30  totaled  115  cars, 
a  gain  over  the  previous  month  of  10 
cars  and  a  like  gain  over  the  record 
for  the  same  period  last  year.  Con- 
sidering the  lack  of  cars,  the  showing 
is  considered  good.  The  shipments  wore 
divided  as  follows:  Snuiggler-l'nion 
86,  Tomboy  50. 

Montrose  \<\<  Bros.,  who  are  operat- 
ing a  lease  on  the  old  Cashin  mine  near 
the  Utah  border,  have  shipped  by  ox- 
o  the  Omaha  smelter  105  sacks 
of  high-grade  ore.  Previous  to  this 
shipment,  10  sacks,  sent  to  the  Durango 
smelter,  netted  approximately  $2,000. 
Smelter  officials  advised  that  the  ore 
be  sent  to  the  Omaha  smelter,  as  it 
was  better  equipped  to  treat  the  ore, 
which  contains  native  silver  an<! 
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ARIZONA 

Southwest     .Metals     Company     Making 
1.200,000  lb.  of   Copper  Monthly 

Kingman — Workable  ore  has  been 
encountered  at  the  Bonanza  property, 
which  is  in  the  Silver  Creek  placer 
field,  west  of  Oatman.  The  develop- 
ment has  been  under  the  direction  of 
J.  J.  McCarty.  The  ore  is  found  at  a 
depth  of  14  ft. 

Concentrate  containing  14  per  cent 
copper  and  $130  gold  and  silver  is  be- 
ing shipped  from  the  new  Highland  mill 
to  the  Humboldt  smelter.  The  com- 
pany's lead-zinc  ores  are  not  being 
milled. 

Bisbee — During  November,  36  car- 
loads of  ore  were  shipped  to  the  Doug- 
las smelter  by  leasers  of  the  Common- 
wealth mine,  at  Pearce. 

The  Flux  mill,  near  Patagonia,  has 
been  dismantled,  and  its  machinery 
shipped  to  a  point  near  Magdalena, 
Sonora,  Mexico. 

Jerome — The  roundhouse  of  the 
Verde  Tunnel  &  Smelter  Co.  was  burned 
to  the  ground  recentlv,  with  a  loss  of 
$60,000. 

The  steam  shovels  on  the  150-leve! 
shelf  of  the  United  Verde  mine  have 
cut  a  new  orebody,  which  is  believed  to 
be  an  extension  of  the  Wade  Hampton 
ore.  The  ore  is  125  ft.  wide,  contains 
about  4  per  cent  copper,  and  a  vertical 
face  of  75  ft.  has  been  exposed.  The 
shovels  are  expected  to  break  into  the 
first  of  the  fire  stopes  soon. 

Humboldt — The  smelter  of  the  South- 
west Metals  Co.  is  receiving  about  400 
tons  per  day  of  ore  and  concentrate. 
The  Swanson  mill,  in  the  northern  part 
of  Yuma  County,  ships  about  400  tons 
of  concentrate  monthly.  The  Coyote 
Mining  Co.,  at  Randsburg,  Calif., 
shipped  three  carloads  of  high-grade 
silver  ore  recently,  and  other  ore  is  re- 
ceived from  Pioche,  New  About  70  tons 
a  day  is  expected  from  the  Sheldon 
mine,  at  Walker,  as  soon  as  the  repair- 
ing of  the  old  Poland  tunnel  is  com- 
pleted. The  product  of  this  smelter  is 
about  1,200,000  lb.  of  copper  per  month, 
which  contains  about  $200  gold  and 
silver  per  ton. 

The  Howard  Silver  Mining  Co.  has 
shipped  its  first  car  of  ore  to  the  Hum- 
boldt smelter,  and  is  building  a  mill  on 
its  property  near  Turkey.  The  ore  car- 
ries lead  and  zinc;  the  reserve  is  said  to 
be  ample  to  supply  the  mill  for  one 
year. 

Globe — Drifts  on  the  vein  on  the 
1,700  level  of  the  Arizona  Commercial 
Mining  Co.  mine  at  Copper  Hill  have 
attained  a  total  length  of  150  ft.  and 
have  all  been  in  the  same  high-grade 
sulphide  ore  as  was  encountered  by  the 
first  crosscut  near  the  shaft.  This  de- 
velopment is  regarded  as  important,  as 
this  is  the  deepest  level  in  the  mine.  It 
is  expected  that  work  will  be  started 
from  the  shaft  on  the  1,800  level  some- 
time in  February.  This  mine  is  pro- 
ducing about  200  tons  of  ore  per  day. 
The  output  is  shipped  to  the  Old 
Dominion  mill  for  concentrating.  Pro- 
duction will  probably  be  increased  to 
300  tons. 


NEVADA 


UTAH 


Reports    of    New    Smelting    Plant    for    Iron  Blossom  Lessees  Ship  High  Grade 
Eureka  Persist  From  Tintic 


Virginia  City — The  mill  of  the 
United  Comstock  Mines  Co.  is  now 
treating  an  average  of  1,500  tons  of 
ore  per  day  and  will  likely  reach  maxi- 
mum tonnage  possible  with  the  present 
unit,  or  2,500  tons  per  day,  some  time 
in  February,  1923.  About  500  men  are 
employed  in  mine  and  mill.  Ore  is 
being  mined  from  the  Imperial,  Yellow 
Jacket,  Confidence,  and  Alpha  mines, 
with  a  large  tonnage  coming  from  the 
surface  glory  holes.  The  new  ore  pass 
in  the  Yellow  Jacket  is  to  be  equipped 
with  two  seven-ton  skips,  operating  in 
counter-balance.     This  will  obviate  fre- 


Eureka — Tintic  shipments  for  the 
week  ended  Dec.  2  amounted  to  170 
cars  compared  with  167  cars  during  the 
week  preceding.  Shippers  were:  Chief 
Consolidated,  66  cai's;  Tintic  Standard, 
43;  Iron  Blossom,  10;  Eagle  &  Blue 
Bell,  10;  Victoria,  9;  Dragon,  8;  Colo- 
rado, 7;  Eureka  Mines,  6;  Bullion  Beck, 
4;  Swansea,  3;  Uncle  Sam,  1;  Centen- 
nial Eureka,  1;  Yankee,  1;  Alaska,  1. 

The  drift  on  the  1,300  level  of  the 
Grand  Central  has  almost  reached 
Plutus  ground,  which  like  the  Grand 
Central  itself  is  owned  by  the  Chief 
interests.      The    oreshoot    is    widening, 


New   mill  of  the  Nevada   Consolidated   company   at  McGill,  photographed  five 
months  after  the  fire  that  destroyed  the  old  plant  in  July 


quent  and  costly  repairs  to  chute 
linings. 

Eureka — Reports  persist  that  finan- 
cial arrangements  are  being  completed 
in  New  York  for  the  purchase  of  the 
Eureka-Nevada  railway,  and  for  the 
construction  of  a  600-ton  smelter  at 
Eureka.  There  is  known  to  be  a  large 
tonnage  of  low-grade  ore  in  the  mines 
which  cannot  be  handled  at  a  profit 
under  present  conditions,  and  possi- 
bilities for  the  discovery  of  rich  ore- 
bodies  have  been  confirmed  by  capable 
geologists  and  engineers. 

Tonopah — The  mill  of  the  Tonopah 
Mining  Co.,  which  was  damaged  by  the 
collapse  of  one  of  the  large  cyanide 
tanks  about  two  weeks  ago,  is  again  in 
operation. 

Battle  Mountain — Lander  County  is 
coming  to  the  front  as  a  precious- 
metals  producer.  Three  mines,  the 
Hilltop,  Cortez,  and  Betty  O'Neal,  have 
been  developed  and  made  ready  for 
production.  The  Betty  O'Neal  is  now 
operating  its  100-ton  flotation  plant, 
completed  a  month  ago.  The  Hilltop  is 
rushing  work  on  a  flotation  mill  of  like 
capacity,  which  will  be  placed  in  oper- 
ation by  February,  1923.  The  Cortez 
has  begun  on  a  150-ton  plant  and  ex- 
pects to  be  milling  during  the  coming 
summer. 


and  the  grade  of  the  ore  is  growing 
better. 

Eight  tons  of  exceptionally  rich  ore 
shipped  by  lessees  at  the  Iron  Blossom 
the  week  ended  Dec.  2,  is  stated  to  have 
carried  2,130  oz.  of  silver  to  the  ton, 
and  some  gold.  The  ore  was  taken  from 
a  high-grade  streak,  and  sacked  and 
guarded,  as  even  this  small  shipment 
will  bring  over  $17,000.  Half  of  the 
value  goes  to  the  company  and  half  to 
the  lessee.  The  same  lessees  some  time 
ago  made  several  shipments  of  similar 
ore,  one  of  which  brought  about  $35,000. 
Conditions  at  the  mine  are  good,  and 
the  largest  number  of  men  in  several 
years  is  working.  The  company  is 
doing  new  development  work  to  the  east 
of  the  older  deposits  where  geological 
indications  are  good. 

Park  City — Shipments  for  the  week 
ended  Dec.  2  amount  to  3,377  tons,  com- 
pared with  4,021  tons  the  week  pi-eeed- 
ing.  Shippers  were:  Park-LTtah,  1,062 
tons;  Silver  King  Coalition,  1,027;  Park 
City  Mining  &  Smelting,  868;  Ontario, 
420. 

Bingham — Shipments  for  the  week 
ended  Dec.  2 — exclusive  of  Utah  Copper 
and  Utah  Consolidated  shipments — 
amounted  to  84  cars.  Shippers  were: 
United  States  mines,  46  cars;  Utah 
Apex,  23;  Bingham  Mines,  8;  Montana- 
Bingham,   7. 
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MONTANA 

Emma  Mine  Ships  250  Tons  Daily 

Butte — The  Anaconda  Copper  Mining 
Co.  has  cut  the  main  zinc  orebody  in  a 
country-rock  winze  sunk  from  the  bot- 
tom or  1,000  level  of  Emma  mine  which 
it  operates  for  the  Butte  Copper  & 
Zinc  Co.  It  is  reported  that  the  ore 
in  winze  assays  20  per  cent  zinc,  10  per 
cent  lead  and  10  oz.  of  silver  a  ton.  The 
Butte  Copper  &  Zinc  Co.  is  plan- 
ning to  reopen  the  Ophir  mine,  in  the 
southwestern  part  of  the  city,  so  as  to 
develop  the  Emma  at  further  depth  and 
save  heavy  hauling  charges  to  the  rail- 
road. 

The  Anaconda  company  is  mining 
about  250  tons  of  zinc  ore  per  day  from 
the  Emma.  The  ore  contains  5  oz.  of 
silver,  which  can  be  sold  under  the  Pitt- 
man  Act.  The  Butte  Copper  &  Zinc 
Co.  usually  is  paid  for  about  75  per 
cent  of  the  silver,  so  that  the  cost  of 
mining  the  zinc  ore  is  nearly  covered. 
This  ore  is  shipped  to  the  Washoe  plant, 
where  Anaconda  concentrates  it  and 
recovers  the  zinc  electrolytically  at  its 
plant  at  Great  Falls. 

Earnings  are  limited  by  inability  to 
get  miners.  The  shortage  of  labor  is 
in  a  measure  being  overcome  gradually 
by  steady  influx  of  miners  to  Butte 
during  last  few  weeks.  Anaconda  is 
willing  to  take  all  the  zinc  that  Butte 
Copper  &  Zinc  can  produce. 


MICHIGAN 


Lake   Districts   Shipped    13,478,000   Lb. 
of  Copper  in  November 

By  M.  W.  Youngs 

Houghton — Copper  shipments  by  boat 
out  of  the  Michigan  district  were  heavy 
in  November,  13,478,000  lb.  going  for- 
ward. The  Calumet  &  Hecla  group 
of  mines  shipped  7,588,000  lb.  from  the 
C.  &  H.  smelter  at  Torch  Lake.  In 
addition,  Calumet  &  Hecla  shipped 
1,240,000  lb.  from  the  Copper  Export 
Association  storage  at  Dollar  Bay. 
Copper  Range,  Mohawk  and  Wolverine 
shipped  a  total  of  1,970,000  lb.,  and 
Quicy  sent  out  2,680,000. 

Final  preparations  are  being  made 
for  resumption  of  sinking  in  Gratiot  No. 
2  shaft,  Seneca,  and  this  work  should 
start  in  a  week  or  ten  days.  A  pipe 
line  from  the  Gratiot  River  to  the  shaft 
is  nearing  completion,  and  the  railroad 
from  the  shaft  to  the  Mineral  Range 
is  complete  with  the  exception  of  400  ft. 
Woik  on  the  new  surface  plant  is  pro- 
ng  favorably,  but  the  old  hoist 
will  be  Med  temporarily  in  sinking  until 
the  new  hoist  is  ready.  Drifting  con- 
tinues south  on  the  11th  level  in  Gratiot 
and  north  on  the  18th.  Drifts  continue 
north  toward  (initio)  from  tl 
shaft  at  the  .'!rd,  5th,  and  7th  levels,  all 
of  which  are  In  commercial  rock.  The 
3d  level  drift  is  in  2,880  ft.  It  is  with 
this  drift  that  Gratiot  No  2  left  will 
be  connected  at  depth,  to  allow  betteT 
ventilation  and   more  territory 

ing.    The  shaft   i  now  bottomed  :it  the 

..•1,  and  it  will  be  sunk 

to    connect    with  the    Seneca    3d    level 
opening. 


Gogebic  Range 
Bad  Ground  Bends  Steel  Sets 

Ironwood — The  No.  1  Puritan  shaft, 
which  is  being  sunk  650  ft.  below  the 
18th  level,  has  developed  trouble  due  to 
swelling  ground.  The  shaft  is  7x17 
ft.  inside  of  timbers  down  to  the  18th 
level  and  below  there  is  7x18  ft.;  it 
is  inclined  at  66  deg.  and  is  in  the  slate 
back  in  the  foot  wall.  In  most  places 
this  slate  stands  up  well,  but  where  it  is 
fractured  much  it  swells  and  scales  off. 
The  shaft  has  run  into  one  of  these 
zones,  and  several  of  the  heavy  steel 
sets  have  been  bent  soon  after  they 
were  hung.  The  reinforced  concrete 
lath  is  being  removed  and  the  shaft 
being  given  a  coat  of  gunite  to  see  if 
cutting  off  the  air  will  prevent  further 
swelling. 

Installation  of  new  electrical  equip- 
ment at  the  Eureka  mine,  at  Ramsay,  is 
nearing  completion,  and  it  is  expected 
that  it  will  be  in  operation  about  the 
first  of  the  year.  It  consists  of  three 
large  hoists,  one  for  cages  and  two  for 
skips.  An  air  compressor  and  two 
underground  pumps  are  situated  on  the 
12th  and  21st  levels. 


MINNESOTA 

Mesabi  Range 

New    Steam    Shovels,    Locomotives   and 
Cars  Are  Ordered 

Chisholm — The  Orwell  Mining  Co.,  a 
subsidiary  of  the  Todd-Stambaugh  Iron 
Co.,  has  placed  an  order  for  equipment 
for  pit  operations  at  the  company's 
Dun  woody  property.  The  order  in- 
cludes one  No.  300  model  Marion  steam 
shovel,  two  Baldwin  locomotives,  and 
fifteen  30-yd.  Western  steel  dump  cars. 
The  equipment  will  be  used  in  the  strip- 
ping program  this  winter. 

liiwabik — The  Belgrade  mine  has 
again  been  placed  on  an  operating  basis 
by  the  Pickands  Mather  Co.  This  prop- 
erty has  been  idle  for  over  a  year,  but 
present  plans  call  for  a  capacity  pro- 
duction of  500  tons  per  day. 

Tower — The  diamond-drill  work  that 
is  being  conducted  by  the  Independent 
Mining  Co.  is  meeting  with  success.  In 
several  holes  ore  has  been  ancountered 
of  high  iron  content,  but  at  present  no 
great  depth  has  been  reached. 

Cuyuna  Range 

I  ronton — The  Maroco  mine  (Mar- 
quette  Ore  Co.)  closed  its  season  with 
a  shipment  of  upward  of  150,000  tons 
of  high  phosphorus  wash  ore.  This 
material  was  shipped  all-rail,  to  the  Na- 
tional Coke  &  Chemical  Co.,  Granite 
City,  ill. 

Blverton — John  A.  Savage  &  Co.  has 
completed  a  successful  initial  season  at 
nense  iron-ore  drying  plant  at  the 
Sagamore  mine.  The  plant  was  com- 
pleted   |n    mid-season    at   a    cost    of    ap 

proximately  1260,000.     The  two  78  B 
■  in.  i   tube)    were  operated  during  the 

ree   months   of   the   shipping  sea- 
son, with  a  capacity  output   of  over  100 
r  day. 


ALABAMA 

Birmingham    Iron    Industry    Looks    for 
Greatest  Activity  in  History 

By  George  Huntington  Clark 

Alabama  and  the  Burmingham  dis- 
trict approach  the  close  of  the  year  in 
active  preparation  for  an  anticipated 
period  of  the  largest  pig  iron  produc- 
tion in  its  history.  November  output 
has  also  been  the  largest  of  the  year. 

The  Tennessee  Coal  Iron  &  R.R.  Co. 
has  increased  its  iron-making  capacity 
by  the  recent  blowing  in  of  its  new  No. 
2  stack  at  Ensley,  rated  at  550  tons, 
the  largest  furnace  in  the  South  and 
one  of  the  largest  iron  making  units  in 
operation. 

The  number  of  active  blast  fur- 
naces on  Dec.  1  was  twenty-three, 
twenty-two  being  on  coke  and  one  on 
charcoal  iron;  this,  out  of  a  total  of 
thirty-six  available  furnaces,  the  aver- 
age district  number  undergoing  current 
repairs.  Several  stacks  are  of  obsolete 
type  and  are  not  used. 

Eleven  openhearth  furnaces  are  at 
present  active  out  of  a  total  of  fifteen. 

Anticipated  additions  to  furnace 
activities  in  the  early  months  of  1923 
comprise:  the  third  furnace  of  the 
Republic  Iron  &  Steel  Co.,  (making  its 
full  quota),  conditioned  on  restored 
transportation  facilities;  the  second 
furnace  of  the  Alabama  company, 
which  has  been  undergoing  repairs 
since  July,  delayed  by  non-delivery  of 
materials;  and  No.  3  stack  of  the  Sloss- 
Sheffield,  on  which  current  repairs  are 
about  completed,  restoring  that  com- 
pany to  its  full  five-furnace  basis.  The 
Woodward  Iron  Co.  continues  with  all 
five  of  its  furnaces  in  blast,  four  on 
foundry  and  one  on  basic  iron. 


JOPLIN  MIAMI  DISTRICT 
More  Concentrators   Are  Started 

Joplin — The  Butte-Kansas  Co.  has 
started  its  No.  1  mill  at  Waco,  Mo.,  the 
No.  2,  known  as  the  Acme,  having  been 
in  operation  about  two  months.  A  new 
double  compartment  shaft  will  be  sunk 
at  the  No.  1  property  to  a  depth  of  350 
ft.,  and  as  soon  as  this  shaft  is  com- 
pleted a  third  mill  will  be  built.  L.  P. 
Buchanan,  of  Joplin,  is  resident  director. 

The  More  Lead  Co.  is  building  a  mill 
on  "the  installment  plan"  at  its  prop- 
erty directly  south  of  Baxter,  Kan.  At 
present  it  has  only  a  crusher,  a  set  of 
rolls,  and  one  rougher  jig,  supplemented 
with  two  hand  jigs,  but  it  plans  building 
a  complete  mill  later. 

The  Boyd-Wilson  Zinc  Co.  has  com- 
pleted and  placed  in  operation  a  250- 
ton  concentrator  at  Wentworth,  part  of 
it  being  moved  from  the  old  Boyd  mine, 
in  thai  field.  The  property  is  on  a 
sixty-acre  lease  of  the  Burnett  land, 
which  has  been  thoroughly  drilled. 
There  is  a  field  shaft  and  a  mill  shaft; 
the  field  shaft  will  be  sunk  deeper. 

Members  of  the  Lucky  Kid  Mining 
Co.  and  others  have  taken  over  the 
Miami  mine  and  lease,  and  will 
repair  the  mill  and  place  it  in  operation. 
\  i'  (loses,  of  Joplin,  is  local  repre- 
sentative of  the  Lucky  Kid  Co 
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Daily  Prices  of  Metals 


Copper.  N.  Y.. 
net  refinery* 
Electrolytic 

Tin                                                  Lead                                    Zinc 

Dec. 

!l!l  Per  Cent              Straus 

N.  Y                      St.  L.                     St.L. 

7 

11 

12 
13 

13.625@13.75 
13.625@13.75 
13.65  (• 
13.65  ■ 

13.65  @13  75 
I   875 

36.25              37. 5 J 

-: 
!5    1.5            37.375 
37.375 

7.10          6.95@6.975        7.10 
7.10         ]6.925@6.95        7.075 
7.10               6.9.5        7.00(5)7.075 
7.10         6.90@6.925         7.00 
7.10                 6.90               7.00 
7.10                  6.90               7. CO 

■These  prices  correspond  to  the  following  quotations  for  copper  delivered:  Dec.  7th 
.<nd   sth.  13.875@14c;  9th,  11th  and  12th.  13th,    U@l4.125c. 

The  above  quotations  are  our  appraisal  of  the  average  of  the  major  markets  based 
•-eiierally  on  sales  as  made  and  reported  by  producers  and  agencies,  and  represent  to 
the  best  of  our  judgment  the  prevailing  values  of  the  metals  for  deliveries  constituting 
the  major  markets,  reduced  to  the  basis  of  New  York  cash,  except  where  St.  Louis 
is  the  normal  basing  point,  or  as  otherwise  noted.  All  prices  are  in  cents  per  pound. 
Copper  is  commonly  sold  "delivered."  which  means  that  the  seller  pays  the  freight  f  ro  n 
the  refinery  to  the  buyers  destination. 

Quotations  for  copper  are  for  ordinary  forms  of  wire  bars,  ingot  bars  and  cakes. 
For  ingots  an  extra  of  0.05c.  per  lb.  is  charged  and  there  are  other  extras  for  other 
shapes.     Cathodes  are  sold  at  a  discount  of  0.125c.  per  lb. 

Quotations  for  zinc  are  for  ordinary  Prime  Western  brands.  Tin  is  quoted  on  the 
basis  of  spot  American  tin,  99  per  cent  grade,  and  spot  Straits  tin.  Quotations  for  lead 
reflect  prices  obtained  for  common  lead,  and  do  not  include  grades  on  which  a  premium 

The  quotations  are  arrived  at  by  a  committee  consisting  of  the  market  editors  of 
Enginrrrina  and  Mining  Journal-Prtss  and  a  special  representative  of  the  Federal 
bureaus  in  Washington  which  are  interested  in  the  mining  industries. 

London 


Copper 

. 

Dec. 

Standard 

Electro- 
lytic 

SDOt 

3M 

Spot 

3M 

spot 

26 

3M 

Spot 

3M 

7 

62  i 

63} 

69* 

180  J 

181* 

25i 

38! 

35^ 

S 

62  * 

63| 

69* 

180  f 

I81f 

26 

25} 

38} 

35} 

11 

62  f 

63J 

69i 

178| 

1791 

26 

25  { 

381 

3? 

r 

62* 

63$ 

69 

175J 

176| 

26 

2-;i 

37| 

34? 

13 

62$ 

62| 

681 

176 

177| 

26 

■>>i 

37} 

34} 

The  above  table  gives   the  closing  quotations  on  the  London   Metal   Exchange, 
prices  in  pounds  sterling  per  ton  of  2.240  lb. 


Silver  and  Sterling  Exchange 


Sterling 
Exchange 
"Checks" 

Silver 

Dec. 
11 

12 

Sterling 
Exchange 
"Checks" 

Silver 

Dee. 

New  Y"ork 
Domestic 

Origin 

New  York 
Foreign 
Origin 

London 

N>'\v  York 
Domestic 

Origin 

New   York 
Foreign 
Origin 

London 

7 
8 
9 

4.56} 
4.56} 
4.56} 

99| 
99| 
99| 

64f 

64} 
64* 

31f 

31ff 

311 

4.57} 
4.61| 

4.67} 

Q9f 
99| 

61| 
Mi 
64 

31fi 
30ft 

New  Y'ork  quotations  are  as  reported  by  Handy  &  Harman  and  are  in  cents  per 
troy  ounce  of  bar  silver,  999  fine.  London  quotations  are  in  pence  per  troy  ounce  of 
sterling  silver,  925  fine.  Sterling  quotations  represent  the  demand  market  in  the  fore- 
noon.    Cables  command  one-quarter  of  a  cent  premium. 


Metal  Markets 

New  York,  Dec.  13,  1922 

Copper  and  tin  are  somewhat 
stronger  than  a  week  ago,  but  the  tend- 
ency in  lead  and  zinc  is  slightly  easier. 
Xo  change  of  importance  is  discernible 
in  domestic  metal  consumption,  which 
continues  excellent,  and  foreign  affairs 
seem  to  be  on  the  mend.  Sterling  ex- 
change is  remarkably  strong,  and  it  is 
predicted  that  it  will  soon  go  to  par. 
Copper 

The  copper  market  is  perceptibly 
stronger,  with  quotations  one-eighth  to 
one-fourth  of  a  cent  higher  than  a 
week  ago.  As  late  as  Friday  consum- 
ers  situated  near   New  York  could  ob- 


tain copper  for  13ic.  delivered,  but  in 
the  last  three  days  this  price  is  not  re- 
ported by  any  one.  In  fact,  many  pro- 
ducers are  out  of  the  market  at  14c, 
and  are  making  firm  quotations  of 
14ic.  Several  sales  at  that  level  for 
first-quarter  delivery  are  reported  to- 
day. It  would  probably  be  difficult 
today  to  pick  up  any  copper  for  de- 
livery beyond  February  at  the  14c.  level. 
Sales  have  been  somewhat  better  than 
usual,  though  the  orders  have  not  been 
phenomenal.  The  tendency  is  distinctly 
upward,  with  producers  more  optimistic 
than  usual.  There  is  now  practically 
no  disposition  to  shade  prices  to  obtain 
orders. 

Export  demand  has  also  been  better, 


with  the  orders  well  distributed  in  Con- 
tinental Europe.  Germany  is  again  a 
buyer  of  importance. 
Lead 
The  official  contract  price  of  the 
American  Smelting  &  Refining  Co. 
continues  at  7.10c,  New  York. 

Plenty  of  lead  is  now  available  at 
the  price  set  by  the  leading  interest, 
and  the  high  quotations  published  in 
some  of  the  metal  papers  seem  to  be 
purely  nominal.  For  spot  lead,  a  slight 
premium  might  be  asked,  and  for  de- 
livery three  or  four  months  in  the 
future  7.125@7.15c.  would  probably 
have  to  be  paid.  Reports  indicate  that 
ample  supplies  are  expected  in  this 
market  to  take  care  of  all  anticipated 
business.  Demand  continues  satisfac- 
tory; the  middle  and  end  of  December 
are  usually  rather  bare  of  orders. 

The  St.  Louis  market  has  not  been 
active  and  has  declined  slightly.  On 
orders  of  any  size,  it  would  probably 
have  been  possible  to  do  6.90c.  through 
practically  all  of  the  week.  Business  at 
intermediate  points,  such  as  Pittsburgh, 
has  been  placed  at  figures  somewhat 
under  the  St.  Louis  price,  plus  freight. 
Zinc 
Demand  from  abroad,  which  has  been 
an  important  support  of  the  market  for 
several  weeks,  has  decreased,  and  this, 
coupled  with  a  lack  of  orders  from 
galvanizers,  has  caused  prices  to  sag. 
Brass  manufacturers  have  been  the 
most  important  buyers  during  the 
week.  Sales  of  zinc  were  made  almost 
wholly  for  forward  shipment  from 
January  to  March.  Spot  metal,  for 
which  there  was  an  insignificant  de- 
mand, commanded  premiums  of  10  to 
15  points.  Sales  of  high-grade  zinc 
have  been  made  at  from  7.75  to 
8.25c.  per  lb.  with  30c  per  100  lb. 
freight  allowance.  Producers  have  cur- 
rent production  well  sold  up. 

The  statistics  for  November  of  the 
American  Zinc  Institute  show  that  zinc 
is  still  in  an  excellent  position,  al- 
though a  slight  increase  in  stocks 
occurred.  Stock  on  hand  Nov.  1  was 
18,043  tons;  production  was  40,200; 
shipments  were  38,746;  and  stock  on 
hand  Nov.  30  was  19,497. 
Tin 
Consumers  remain  aloof  from  the 
market,  and  plenty  of  metal  for  prompt 
delivery  is  looking  for  a  buyer  in  this 
market.  Shadings  of  the  price  do  not 
prove  tempting.  For  this  reason  the 
price  of  spot  tin  is  now  one-fourth  to 
one-half  cent  under  the  quotation  for 
forward  deliveries. 

Arrivals  of  tin,  in  long  tons:  Dec. 
5th,  China,  150;  Liverpool,  50;  Java, 
100;  Straits,  25;  6th,  China,  10;  7th, 
Straits,  70;  Sth,  Straits,  1,125;  China, 
300;    11th,    Straits,    1,075;    12th,    Java, 
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850;    Liverpool,    50.      Total,    December, 
4,885. 

Gold 

Gold  in  London:     Dec.  7th,  90s.  Id.; 
8th.  90s.   Id.;   11th,  90s.  3d.;   12th,  89s. 
th,  88s.  5d. 

Foreign  Exchange 

Sterling  has  advanced  again,  and  the 
predictions  made  same  months  ago 
that  it  would  reach  par  by  the  first  of 
1923  are  recalled.  Other  exchanges  are 
also  slightly  stronger  than  a  week  ago. 
On  Tuesday,  Dec.  12,  cable  quotations 
on  francs  were  7.06c;  lire,  4.985c; 
marks,  0.0122c;  and  Canadian  dollars, 
g  per  cent  discount. 

Silver 

The  London  spot  quotation  has  fallen 
li7sd.  during  the  last  week,  as  a  result 
of  further  sales  from  China  and  the 
Indian  bazaars.  Under  ordinary  condi- 
tions this  drop  would  have  been  re- 
flected in  the  New  York  price  by  a  de- 
cline of  nearly  3c,  but  the  phenomenal 
advance  in  sterling  exchange  during 
this  period  has  caused  the  New  York 
market  to  hold  steady,  and  at  times 
even  to  show  considerable  strength. 

Mexican  Dollars — Dec.  7th,  49! ;  8th, 
49;  9th,  49$;  11th,  49g;  12th,  494;  13th, 
481. 

Other  Metals 

Quotations  cover  large  wholesale  lots  unless 
otherwise  specified. 

Aluminum — General  market  for  99 
per  cent  grade,  22@23c.  per  lb.  Lon- 
don quotations,  £92  10s. 

Antimony  —  Chinese  and  Japanese 
brands,  6.40c  W.  C.  C.  6.75@7.25c 
Cookson's  "C"  grade,  spot,  8i@9c 
Chinese  needle  antimony,  lump,  nom- 
inal, 4.50c  per  lb.  Standard  powdered 
needle  antimony  (200  mesh),  51c.  per 
lb.  White  antimony  oxide,  Chinese, 
guaranteed  99  per  cent  Sb20,,  6.75@7c. 
Market  more  active. 

Bismuth — $2.45  per  lb.  London  quotes 
10s. 

Cadmium — $1.15  per  lb.  London 
quotes  4s.  6d.  @  5s.  fid. 

Iridium — $240@$275  per  oz. 

Nickel — Standard  market,  ingot  and 
shot,  36c;  electrolytic,  39c  Outside 
market  quiet  at  32@34c.  per  lb. 

Palladium — $60  per  oz.    London,  £17. 

I'latinum — $108  per  oz.    London,  £23. 

Ouicksiher— $71@$72  per  76-lb,  flask. 
San  Franesieo  wires  $69.70.  London, 
£12. 

8<  li-nium — $2  per  lb. 

The  prices  of  Cobalt.  .Molybdenum, 
Monel  Metal,  Onaltun,  Radium,  Rhod- 
ium, Tellurium  and  Thallium  are  un- 
changed from  prices  given   Dec.  2. 

Metallic  Ores 
<  lirome     Ore — Indian     chrome     ore, 
■  r  ton,  ci.f.  Atlantic  ports.    Rho- 
and    New    Caledonian,    $26    per 

Magnetite  Ore — F.o.b.  Port  Henry, 
N'.  V.:  Old  bed  21  furnace,  $5  per  long 

Id    bed    concentrate 

'    •    | 
■■■    phosphorus,  65  per 
cent.  | 


Manganese  Ore — 29c  per  long  ton 
unit,  seaport,  plus  duty.  Chemical  ore, 
$75@$80  per  gross  ton. 

Molybdenum  Ore — 70c  per  lb.  of 
MoSj  for  85  per  cent  MoS.  concentrates. 

Tungsten  Ore  —  Wolframite,  $7.50; 
scheelite,  $8.50@$8.75  per  unit  of  WO., 
f.o.b.  New  York. 

Iron  ore.  Tantalum,  Titanium,  Uran- 
ium. Vanadium,  and  Zircon  ore  are  un- 
changed from  the  quotations  published 
Dec.  2. 

Zinc  and  Lead  Ore  Markets 

Joplin,  Mo.,  Dec.  9 — Zinc  blende,  per 
ton,  high,  $47.45;  basis  60  per  cent  zinc, 
premium,  $45@$46;  Prime  Western, 
$43@$44;  fines  and  slimes,  $42@$40; 
average  settling  price,  all  grades  of 
blende,  $41.35;  calamine,  basis  40  per 
cent  zinc,  $22@$23. 

Lead,  high,  $94.50;  basis  80  per  cent 
lead,  $93;  average  settling  price,  all 
grades  of  lead,  $88.87  per  ton. 

Shipments  for  the  week:  Blende, 
18,671;  calamine,  85;  lead,  3,093  tons. 
Value,  all  ores  the  week,  $1,045,480. 

The  shipments  of  the  last  two  weeks 
exceeded  36,400  tons,  and  purchases 
were  only  21,600  tons,  while  the  produc- 
tion was  29,200  tons.  In  the  fortnight 
stocks  have  decreased  7,000  tons. 

Platteville,  Wis.,  Dec.  8 — Blende, 
basis  60  per  cent  zinc,  $46.50  per  ton. 
Lead,  basis  80  per  cent  lead,  $93  per 
ton.  Shipments  for  the  week:  Blende, 
4,811  tons;  lead,  none.  Shipments  for 
the  year:  Blende,  31,011;  lead,  1,348 
tons.  Shipped  during  the  week  to 
separating  plants,  961  tons  blende. 

Non-Metallic  Minerals 

China  Clay  (Kaolin) — Crude,  $6@ 
$8;  washed,  $8@$9;  powdered,  $12@ 
$20;  bags  extra,  per  net  ton,  f.o.b. 
mines,  Georgia;  powdered  clay,  $14@ 
$20,  f.o.b.  Virginia  points.  Imported 
lump,  $15@$22,  f.o.b.  American  ports; 
powdered,  $40@$45,  f.o.b.,  New  York. 
1A  grade,  refined,  $14@$15  per  ton, 
Delaware.  Canadian,  in  lumps,  $16(3) 
$18,  f.o.b.  Quebec  points. 

Fluorspar  —  Fluxing  gravel,  85  per 
cent  CaFj  and  not  over  5  per  cent 
silica,  $21.50,  f.o.b.  mines;  not  over  6 
per  cent  silica,  $21;  80  per  cent  gTade, 
not  over  5  per  cent  silica,  $20;  ground 
add  grade,  .?  15  in  bulk;  ground  enamel- 
ing grade,  $35  in  bulk;  packages,  $4 
extra,  all  f.o.b.  mines,  Illinois.  No,  1 
lump,  $30;  No.  2,  lump,  $25,  f.o.b. 
Illinois  mines. 

Magnesite — $16  pet  ton  for  crude, 
•flu  for  unground  calcined  magnesite, 
f.o.b.  California  points.  Northwest 
American  magnesite  industry  shut 
down.  Dead-burned  magnesite  grains, 
$43.50  per  net  ton,  f.o.b.  Baltimore;  $45, 
.  Pa.  Demand  increasing  for 
white  plastic  magnesite. 

Mica  B  rap  material,  $22  per  short 
ton,  New  Hampshire  points;  disk,  15c. 
pet  lb.;  washer,  8@10&  For  other  mica 
Be  issue  of  Dec  2. 

Talc — Ground  from  150  to  200  mesh, 
pet  ton.  bags  extra  ($1  for 
10  Bach  for  burlap 
I  '   to   the   ton  i.  f.o.b.    V 


Competition  keen.  Demand  has  dropped 
about  20  per  cent  lately.  For  other 
talc  prices  see  issue  of  Dec.  2. 

Asbestos.  Barytes,  Bauxite,  Chalk, 
Diatomaceous  Earth,  Emery,  Feldspar, 
Fuller's  Earth,  Graphite,  Gypsum, 
Limestone.  Monazite,  Phosphate,  Pum- 
ice, Pyrites,  Silica,  Sulphur  and  Tripoli 
are  unchanged  from  the  prices  published 
Dec.  2. 

Mineral  Products 

Arsenious  Oxide  (white  arsenic) — 
Actual  sales  averaged  about  13.50c  per 
lb.  Small  amounts  only  available;  15c. 
asked  by  some  dealers. 

Copper  Sulphate,  Potassium  Sulphate, 
and  Sodium  Sulphate  are  unchanged 
from  quotations  of  Dec.  2. 

Ferro -Alloys 

Ferromanganese — Domestic,  78@8t 
per  cent,  $100  per  gross  ton,  f.o.b. 
furnace.  Spiegeleisen,  19@21  per  cent, 
$39,  f.o.b.  furnace;  16@19  per  cent,  $38. 

Ferrosilicon — 10  to  15  per  cent,  $38 
@$40  per  gross  ton,  f.o.b.  works;  50  per 
cent,  $75@$80;  75  per  cent,  $115@$120. 

Ferrotungsten — Domestic,  70(3)80  per 
cent  W,  85@95c  per  lb.  of  contained  W, 
f.o.b.  works. 

Ferrocerium,  Ferrochrome,  Ferro- 
molybdenum,  Ferrosilicon,  Ferrotita- 
nium,  Ferro-uranium,  and  Ferrovana- 
dium  are  unchanged  from  the  prices 
published  Dec.  2. 

Metal  Products 
Copper    Sheets,    Lead    Sheets,   Nickel 
Silver.    Zinc    Sheets    and   Yellow    Metal 
are    unchanged    from    the    prices    pub- 
lished Dec.  2. 

Refractories 
Bauxite  Brick,  Chrome  Brick,  Chrome 
Cement,  Magnesite  Brick,  Magnesite 
Cement,  Silica  Brick  and  Zirkite  are 
unchanged  from  the  prices  published 
Dec.  2. 

The  Iron  Trade 
Pittsburgh,   Dec.   12,   1922 

The  Carnegie  Steel  Co.  has  announced 
its  first-quarter  price  on  sheet  bars  at 
$36.50,  which  will  probably  be  the  In- 
dependent market.  The  price  proves 
slightly  higher  than  was  expected  and 
will  certainly  help  to  support  the  tin- 
plate  market  at  $4.75  and  the  sheet 
I6c. 

The  Steel  Corporation's  unfilled  obli- 
gations de  reased  62,046  tons  in  Novem- 
ber. The  September  increase  of  741,502 
tons  and  the  October  increase  of  210,680 
tons  had  been  due  largely  to  the  heavy 
ails  and  track  supplies. 

Pig  Iron — After  the  two  months'  de- 
cline in  pig  iron  prices,  with  a  one-sided 
the  market  now  has  two  sides. 
in,,  is  have  begun  to  take  hold 
for  flrsl  quarter,  additional  con. 
having  been  made.  The  market  is  now 
$28  on  Bessemer,  $25  on  basic,  and  $25 
to  126  "ii  foundry,  Valley,  with  $1.77 
freight    to   Pittsburgh. 

Cnnncllsville   Coke — Prices   are   down 
farther  and   production   is  being  slightly 
ted.      Spot    furnace.   $i'..50@$6.75; 
spot   foundry,  $7@$7.50. 
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The  French  Ore  Market:  Iron  Ores 
of  Chief  Interest 

Special  Correspondence 

Paris,  Nov.  27 — The  only  ores  that  France  produces 
abundantly  are  those  of  iron.  Since  the  signing  of  the 
Treaty  of  Versailles,  France  has  become  the  largest  iron-ore 
producer  in  Europe.  Her  September  production  was  2,064,- 
000  metric  tons,  or  at  the  rate  of  about  25,000,000  metric 
tons  per  year,  and  she  could  produce  about  twice  that  ton- 
nage if  the  mines  had  a  sufficient  supply  of  labor  and  had 
the  necessary  outlet  for  the  ore. 

The  principal  iron-ore  formations  of  France  are: 

1.  The  Briey  and  Thionville  formation,  the  largest  part 
of  which  is  in  redeemed  Lorraine,  yielding  an  iron  ore  called 
minette,  which  contains  about  30  to  35  per  cent  of  iron. 

2.  The  Longwy  and  Nancy  formations,  also  in  the  east 
of  France  but  entirely  within  the  former  French  territory. 
These  produce  siliceous  iron  ore. 

Together,  the  formations  named  above  produced  in  Sep- 
tember, 1,991,000  metric  tons;  but  the  Briey  and  Thionville 
formation  has  a  much  larger  production  than  the  other  two. 

3.  In  the  west  of  France,  within  easy  access  to  the  sea, 
the  iron-ore  formations  of  Normandy  ( September  produc- 
tion 52,000  metric  tons)  and  of  Brittany  and  Anjou  (pro- 
duction in  September,  15,000  metric  tons).  These  ores, 
which  are  partly  hematites,  are  of  a  higher  grade  than  the 
ores  from  the  east  of  France. 

4.  Carbonate  and  hematite  iron-ore  formations  of  the 
Pyrenean  Mountains.  (Production  in  September,  4,448 
metric  tons  only,  owing  to  bad  trade,  but  these  mines  pro- 
duced in  1913  a  monthly  average  of  33,000  metric  tons). 

Besides  supplying  the  ore  requirements  of  her  blast  fur- 
naces, France  is  exporting  important  tonnages  of  iron  ore, 
as  is  apparent  from  the  following  French  customs  returns: 

FRENCH  IRON-ORE  EXPORTS.  IN  METRIC  TONS 

First  Nine 
To  September.  1922     Months.  1922 

Germany    130,811  1.541,842 

Belgium    (with    Luxemburg) 594,479  1,635.865 

Sarre    249.838  1,955.072 

Netherlands    6,451  172.089 

Other  countries    237,195  1,504.675 

Total     1,218,774  6,809.543 

French  iron-mine  owners  are  also  negotiating  with  British 
ironmasters  of  the  Cleveland  district  about  regular  ship- 
ments of  French  eastern  ore  to  Great  Britain.  It  may  be 
mentioned,  in  passing,  that  if,  some  day,  a  stringent  short- 
age of  coal  in  France  again  induced  America  to  send  coal 
cargoes  to  this  country,  French  western  iron  ores  might 
constitute  a  convenient  return  freight  for  the  ships  so 
engaged. 

The  following  approximate  prices  per  metric  ton,  f.o.b. 
mines,  are  now  quoted  for  the  various  French  iron  ores: 
Briey,  14@15fr.;  Thionvi.le,  ll@12fr.;  Longwy  and  Nancy, 
10@13fr. ;  Pyrenean  hematite,  32@35fr.;  Pyrenean  car- 
bonate, 28@30fr.;  and  Normandy  carbonate,  30fr. 

Besides  iron  ore,  the  only  ores  that  are  produced  in  France 
in  important  quantites  are  bauxite,  stibnite,  (antimony  ore), 
and  barytes. 

"Red"  bauxite  is  especially  found  in  the  Departement  du 
Var,  in  the  south  of  France,  and  is  used  for  making  alumi- 
num. It  sells  at  from  30  to  45fr.  per  metric  ton,  according 
to  grade.  "Grayish"  bauxite,  found  in  the  Departements  du 
Var,  de  l'Herault,  and  des  Pyrenees  Orientales,  is  used  as 
refractory  material.  Bauxite  "saumonee"  is  used,  after 
treatment  in  an  electric  furnace,  for  artifical  emery  or 
corundum. 

Stibnite  is  found  in  many  places  in  France,  but  is  gen- 
erally of  a  rather  low  grade  and  difficult  to  treat.  To  facil- 
itate treatment  some  high-grade  stibnite,  imported  from 
Japan,  is  added  to  it.     The  price  varies  widely. 

White  baryte,  which  is  chiefly  found  in  the  Department 
de  l'Aveyron,  is  used  in  the  making  of  colors.  The  price 
is  40@70fr.  per  metric  ton. 

Calamine  and  blende  are  sparsely  found  in  France,  and 
they  are  low-grade  ores.     The  price  quoted  is  5@6fr.  per 


metric   ton  unit   of   zinc.      A   few    deposits   of   galena   and 
cerussite  are  also  known. 

Iron  excepted,  France  is  therefore  rather  poor  in  ores. 
However,  Paris  is  an  important  foreign-ore  market.  Man- 
ganese ores  from  the  Sinai  and  India,  failing  those  from  the 
Caucasus  district,  which  still  arrive  with  difficulty,  are 
being  dealt  in  Paris  at  14@15fr.  per  metric  ton  unit.  Rare- 
metal  ores  used  for  the  making  of  special  steels,  such  as 
tungsten  and  molybdenum,  are  also  dealt  in  on  this  market. 
Wolfram  ore  containing  65  per  cent  of  tungsten  is  quoted 
c.i.f.  French  ports  at  14s.  9d.  per  metric  ton  unit  of  tungsten 
contained. 


Exports  of  Metals  and  Ores  for  October, 
1921  and  1922 

Exports  of  copper,  lead,  and  zinc  during  October,  1922, 
as  reported  to  the  Bureau  of  Foreign  and  Domestic  Com- 
merce, with  the  revised  figures  covering  exports  during 
October,  1921,  are  as  follows: 

October,  October, 

Copper                                                                                              1921  1922 
Ores,  concentrates,  matte  and  regulus  (copper 

content) •.SriSt 

Copper  and  manufactures  of  (total) 55,286,033 

Refined.iningotsandbars 50,661,282  45,193,264 

^gnfm"      3,539,245  2,429,23! 

France                                             8,463,472  10,359.187 

Germany' 15,455,089  9,381,056 

Italy                                                     2,499,506  7,378,378 

Netherlands.' 3,475,328  2.587,647 

Spain           224,056  527,587 

Sweden                                              986,967  4,149,860 

United  Kingdctr.                                                          449,047  6  612,120 

Canada 4,738  866,508 

China.                                                                              5  680,953  60 

Japan  9,676,855     

Other  countries 206,026  901.630 

Oldandscrap •••  33,'«?2 

Composition  metal,  copper  chief  value 1,524  „  ,?J; 

Pipes  and  tubes 98.019  271,486 

Plates  and  sheets 278.258  493,041 

Wire,  except  insulated 462.603  (Itoii 

Insulated  wire  and  cable 583,983 

Lead 

^om  domestic  ore 101.600  954,065 

From  foreign  ore 4.884.650  J.622,774 

Exported  to:  ,  u(  ,„ 

France -;i  3,585,391 

Germany 1,680,718  .  •••■■••■ 

Netherlands i'jiiiii  Hollo 

United  Kingdom Uli*A9,l  Sni'm 

Brazil 246,519  701,133 

Japan  1,568,000         

Other  countries 146,417  281,945 

Z,Dross 300  553,657 

""From  domestic  ore 196.489  J.»|.}|| 

Total  zinc  slabs  and  blocks 196.489  1.267,153 

Exported  to:  ... 

France                                         360,074 

Panada  '                                                                                                         8.306  8,399 

TaZn "V  t    179,222         

Other  countries '"                                                        IF       8,961  698,680 

inXetsands^s:::'.:::::::::::: r  r  426.394  mw 

Zinc  Hust                                                                        '      310.701 

r.illt-  uufti ,,    ... 

Other  zinc  manufactures '     50,-oy 

Owing  to  complications  and  accounting  difficulties,  occa- 
sioned by  the  passage  of  the  new  tariff  act,  the  returns  from 

October  imports  will  be  much  delayed,  and  will  be  published 
later. 


Transvaal  Gold  Production 

The  following  table  summarizes  Transvaal  gold  produc- 
tion since  1917,  according  to  the  report  of  the  Transvaal 
Chamber  of  Mines: 

RAND  GOLD  OUTPUT  1917-1922,  IN  FINE  OUNCES 

1922            1921             1920            1919            1918  1917 

January  1                           651,593      670.503      676,059      714,183  782,631 

February                        639,728      558.137      625.330      636.728      659.759  721.324 

March  "                                           671.123      707,036      712,379      696,281  787,091 

April                                 511,338      681.382      686.979      694.944      717.099  742,774 

May                               629,786      687.776      6°9.041      724,995      741,217  729,388 

June        .                       675,697      678,490      715,957      702.379      727,696  759,725 

July                                   730,635      689,555      736. 0°9      725.497      736,199  757.894 

Wust                              752,490      711,526      702.083      706.669      740,210  75n,650 

September 747,089      691,026      682,173      698.558      708,206  732,230 

October 778,159      707,000      662,472      723.722      679,764  751,298 

November 764,000      704,236      633.737      677,970      658,701  722,839 

Deoembr* 681,847      632.215      650,191      641,245  722.418 
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American  Trona  Corporation 

Potash,  borax;  California 

A  report  issued  on  Nov.  22  by  the  American  Trona 
Corporation  states  that  in  the  last  year's  report,  toward  the 
end  of  April,  1921,  it  was  deemed  advisable  to  suspend  pro- 
duction operations  of  the  corporation's  plant  at  Searles  Lake, 
pending  an  improvement  in  market  and  general  conditions. 
Operations  were  resumed  April  10,  1922,  after  the  plant 
had  been  closed  down  for  practically  a  year.  To  the  end 
of  September,  there  were  produced  9,063  tons  of  high-grade 
potash  salts  and  3,697  tons  of  refined  borax.  Since  the 
resumption  of  operations  at  Trona  the  weekly  production 
of  salts  has  steadily  increased,  and  the  cost  of  production 
has  been  steadily  reduced  at  a  gratifying  rate,  as  is  shown 
by  the  following  comparative  figures: 


Trona  Railway  Co. 

During  1921,  the  Trona  Railway  Co.,  of  which  the  Ameri- 
can Trona  Corporation  owns  the  entire  stock  and  bonds, 
showed  an  operating  revenue  of  $64,481  and  operating 
expenses  of  $88,215.  Interest  on  bonds  and  miscellaneous 
deductions  from  income  amounted  to  $27,491,  leaving  $51,225 
net  loss,  due  chiefly  to  the  fact  that  the  American  Trona 
Corporation's  plant  was  c'osed  down  most  of  the  year. 


California  Trona  Co. 

This  company,  the  entire  outstanding  securities  of  which 
are  owned  by  the  American  Trona  Corporation,  during  1921 
marketed  350  tons  of  crude  trona  and  6,556  tons  of  common 
salt,  and  during  the  first  eight  months  of  1922,  377  tons 
of  crude  trona  and  3,404  tons  of  common  salt. 


PROmJCTION  AND  ItEI,ATIVK  COSTS  OF  AMERICAN  TKO.NA  CORPORATION" 


Production 

Fuel-Oil   < 

onsumption 

Cost    Based    on     1919    Production 

in  Tons  of  2.000  Lb. 

in  Gallons 

Costs  as  100  Per  Cent 

Potash 

Borax 

Potassium 

Total  Tons 

Per  Ton 

Potassium 

Per  Ton 

Per  Ton 

Potassium 

First   Four 

Chloride 

Potassium 

Potassium 

Chloride  and 

Potassium 

Borax 

Chloride  and 

Salts 

Chloride 

Chloride 

Borax 

Chloride 

Produced 

Borax 

Per  Cent 

(  100  per  cent 

Kl'li 

and  Borax 

Produced 

Produced 

Produced 

Produced 

1919 

4,791 

61 

2,941 

No  borax 
produced 

2,941 

1,647 

No  borax 
produced 

100 

No  borax 
produced 

100 

1920 

3,369 

89 

3,019 

1.430 

4,499 

857 

584 

58.3 

100 

59.3 

1921 

5,599 

91 

5,102 

2,547 

7,649 

417 

279 

32  6 

54 

33.4 

Ini 1922 

6,593 

92.6 

6.108 

2.834 

8,942 

371 

253 

24.4 

40 

24.9 

(a)  Firet  four  months  in  operation — May  to  August,  1922.  inclusive. 

The  duty  on  potash,  originally  included  in  the  General 
Tariff  Bill  as  passed  by  the  House  of  Representatives,  was 
eliminated  by  the  Senate.  The  conference  committee,  how- 
ever, reinstated  it  at  somewhat  lover  rates,  but  due  to  the 
efforts  of  the  foreign  potash  trusts,  the  farming  com- 
munities were  prevailed  upon  to  use  their  best  endeavor 
to  defeat  the  schedule  affording  adequate  protection  to  the 
American  potash  industry,  in  consequence  of  which  the 
duty  on  potash  was  finallv  eliminated  from  the  General 
Tariff  Bill. 

The  company  has,  however,  lately  been  able  to  secure 
reductions  in  freight  rates  which  will  mean,  on  the  present 
rate  of  its  production,  an  economy  of  about  $170,000  per  an- 
num on  the  tran  portation  of  its  products.  At  the  same 
time  the  price  of  fuel  oil.  which  alone  represents  over  30  per 
cent  of  the  production  costs,  has  been  reduced  from  $2.92 
per  barrel,  the  price  at  the  beginning  of  last  year,  to  $1.38 
per  barrel  at  the  present  time. 

The  demand  in  the  United  States  for  both  potash  and 
borax     has    improved    •  'luring    the    last     year. 

Though    the   price   of   borax   has    remained    practically    sta- 
-,v,  the  price  of  foreign  potash  l  from  64c. 

r  unit  of  K<>.  at  prevailed  last  year,  to  68c.  net   pel 
unit  of  KjO  this  season,  which  inert  an   ad- 

vance  of  about  $2.26   per  toi  I        foreign 

prices    are   e.i.f.    Atlanti.     C(  to    which    must    I"' 

added   freight   to  interioi  umption.     It   will 

thus  be  seen  that  owing  to  tin  reduction  of  freight 
from  the  California  plant  to  the  Ea  t,  also  to  tin'  low 
of  product].  the  one  hand  and  to  the  incre 

the  price  of  potash  on  the  other,  the  company  is  in  a 
favorable  competitive   I'"     '  nig  in 

dire*  t  rat  io  to  thi  nd  haul  of  foi 

ularly    fell    in    the 

Mid'T       '  graphically    the   corporation's 

natural 


Chile  Copper  Co. 

A  report  showing  the  results  of  the  operations  of  the 
Chile  Exploration  Co.  for  the  third  quarter  of  1922  states 
that  there  was  treated  1,266,809  tons  of  ore,  averaging 
1.72  per  cent  copper;  in  the  preceding  quarter  924,450  tons, 
averaging  1.68  per  cent  copper,  was  treated.  The  recovery 
during  this  quarter  was  89.617  per  cent,  compared  with 
89.707  per  cent  for  the  quarter  ended  June  30,  1922.  The 
monthly  average  copper  output  was  12,783,690  lb.,  com- 
pared with  a  monthly  average  of  10,302,573  lb.  for  the 
second  quarter.  The  cost  of  copper  produced  during  the 
quarter  was  6.352c  per  lb.,  including  selling  and  delivery 
expense,  but  excluding  depreciation  and  federal  taxes  and 
with  no  credit  for  miscellaneous  income,  compared  with 
7.077c.  per  lb.  for  the  previous  quarter. 

The   financial   outcome   of  tin     Chile   Copper   Co.   and  the 

Chile   Exploration   Co.  combined    (earnings  being  based  on 

opper   actually   delivered)    shows   for   the  quarter   ended 

Sept.   30,  compared   with    the    returns    for   the   preceding 

quarter,  as  follows: 


\,i  or. .tu  .11  ooppej  delta 
Miscellaneous  Income 


12,229 

W.ti'lH    (8 
inn,  I ii"  t.s 


1922 
38.118.450 


Imortlaed  dieoounl  on  I  i 
t.  per  oenl  oonvcrtible  I 


(5, i  "ii 

7.17.    4« 


84.172   no 

$1,4.1  (02    ■.' 

J72V80"  »o 

35,000.00 

787.500  00 

12,355.00 


nomtjejnlw 


$1,556.110  56     fl.SSa.724  86 
■  492,76  (61*107  i 
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The  $819,492.76  profit  shown  above  is  after  deducting 
$726,435.08  for  depreciation,  which  is  a  book  entry  com- 
puted on  a  time  basis  regardless  of  production  or  sale. 
Furthermore,  though  the  cost  of  copper  produced  during 
the  quarter  was  6.352c.  per  lb.,  following  the  usual  method 
of  applying  current  deliveries  against  oldest  copper  in  in- 
ventory, the  income  from  the  copper  delivered  during  this 
quarter  is  based  on  an  average  cost  of  7.586c.  per  lb.  The 
copper  so  delivered  was  produced  at  this  average  cost  dur- 
ing the  earlier  months  of  this  year.  Reductions  in  the  cost 
of  producing  copper  predicted  in  the  annual  report  for  1921 
are  being  made  with  gratifying  regularity.  During  October 
the  cost  of  producing  copper  was  5.95c.  per  lb. 

The  companies  had  on  Nov.  15,  $13,742,900,  representing 
cash  on  hand  and  marketable  securities. 


Tomboy  Gold  Mines  Co.,  Ltd. 

Gold;  Colorado 

A   report  of  the  operations  of   the   Tomboy   Gold   Mines 

Co.,  Ltd.,  for  the  year  ending  June  30,  1922,  shows  a 
realized  profit  of  £18,152  0s.  2d.,  exclusive  of  depreciation. 
Profit-and-Loss  account  follows: 

DEBIT 

£          s.  d 

Mining,  milling  and  general  expenses  in  America 195,877      13  5 

Directors' fees 700       0  0 

Agency  and  consulting  engineer's  fees,  legal  expenses,  cables, 

postage,  traveling  expenses,  and  general  expenses  in  London...        1.791       6  5 

Interest 55      15  4 

Depreciation  of  plant  and  machinery                     15,540       9  10 

Balance  carried  to  balance  sheet 2.611      10  4 

216.576      15  4 

CREDIT 

£            s.  d. 

Bullion  and  concentrates  recovered 213,312      16  II 

Sundry  receipts 3,263      18  5 

216,576     15  4 

The  balance  sheet  as  of  June  30,  1922,  is   given  in  the 
report  as  follows: 


Capital  authorized 

350,000sharesof  £1  each  ...  . 
Capital  issued 

3 10, 000  shares  of  £  I  each    

Ore  account,  per  contra 

Sundry  creditors  and  credit  balances. 
Outstanding  dividends 


Mining  property,  plant  and  machinery,  _ 

per  last  balance  sheet 312,785       0 

Additions  during   vear  ending  .Tune   30, 

1922 1,036      16 


50.000 

0 

0 

£ 

310,000 

90,494 

47,486 

67 

0 

19 
10 
0 

d. 
0 

il 
2 
0 

448,048 

10 

1 

T 
£ 

s. 

d. 

£ 

s. 

d. 

313,821  17  3 

Less  written  off  for  depreciation 15,540  9  10 

,     ,    .                                       —  —        298,281 

( Ire,  subject  to  depletion 

Revised  market  value  of  ore  deposits  as 

at  March  I,  1913 323,175  0  2 

Less  depletion  to  June  30.  1 922 232,680  0  3 


Stores  on  hand  and  in  transit 

Sundry  debtors 

Bullion  and  concentrates  in  transit . 
Cash  at  bankers  in  London  and  An 
Profit-and-loss  account 

Balance  of  loss  brought  forward  from 

last  account 4,262       8     10 

Less  profit  for  year,  as  per  profit-and- 

2.611   10   4 


loss  account . 


90,494  19  II 

23,974  2  0 

1,629  4  9 

4,048  3  0 

27,969  14  6 


1,650  18   6 
448,048  10   I 


Production  amounted  to  211,003  tons  milled,  from  which 
bullion  to  the  value  of  $874,582.66  was  realized,  at  a  cost  of 
$803,463.49. 

The  report  gives  total  reserves  as  802,751  tons,  a  mean- 
ingless and  valueless  figure,  as  no  statement  of  grade  is 
mentioned. 

In  the  month  of  April  a  fire  occurred  which  destroyed  the 
boiler  plant  building,  ore  bins,  and  about  250  ft.  of  snow 
shed  and  trestle,  all  of  which  has  been  replaced.  On  July 
8  a  more  serious  fire  destroyed  the  boarding  house,  club 
building,  blacksmith,  machine  and  carpenter  shops,  but  these 
are  being  replaced. 


Nevada  Consolidated  Copper  Co. 
Shows  Loss  for  Third  Quarter 

A  report  of  the  operations  of  the  Nevada  Consolidated 
Copper  Co.  for  the  quarter  ending  Sept.  30,  1922,  shows  a 
total  copper  production  of  4,778,300  lb.  for  the  quarter, 
compared  with  a  total  of  11,535,910  lb.  for  the  previous 
quarter. 

A  total  of  41,936  dry  tons  of  Nevada  Consolidated  ore, 
averaging  1.505  per  cent  copper,  was  milled,  and  34,678 
dry  tons  of  Ruth  mine  direct  smelting  ore,  averaging  6.127 
per  cent  copper,  was  received  at  the  smelter.  In  addition 
to  the  company  ores,  there  was  purchased  and  smelted  1,667 
dry  tons  of  custom  ore,  which  is  reported  as  averaging 
5.912  per  cent  copper. 

The  cost  of  production  per  pound  of  copper,  including  all 
fixed  and  general  expenses,  other  than  federal  taxes,  and 
including  also  the  exceptional  expenses  incident  to  the  en- 
forced suspension  of  operations  caused  by  the  destruction 
of  the  concentrator  by  fire,  on  July  9,  and  the  consequent 
burdening  of  the  ordinary,  as  well  as  extraordinary,  ex- 
penses upon  a  limited  production,  was  17.48c.  per  pound. 
This  cost  does  not  include  credit  for  gold  and  silver  values 
and  miscellaneous  earnings,  which  amounted  to  0.98c.  per 
pound  of  copper.  Fiscal  results  for  the  third  and  second 
quarters  of  1922  were  as  indicated  in  the  following- 
tabulation: 

COMPARATIVE  OPERATING  RESULTS 

Third  Quarter  Second  Quarter 

Operating  loss    $171, 0S3  $103,309 

Shutdown    expense    and    miscellaneous 

non-operating  costs    130.910 

Miscellaneous    earnings    and    value    of 

gold  and  silver    46,804  S9.803 

Decrease    in    surplus   account    $124,278  $144,415 

The  reconstruction  of  concentrating  plant  has  progressed 
rapidly  and  satisfactorily.  The  erection  of  the  steel  super- 
structure and  the  installation  of  sufficient  equipment  in  one 
section  of  the  mill,  having  a  capacity  of  treating  an  average 
of  1,000  tons  of  ore  daily,  was  completed  and  turned  over 
for  continuous  operation  on  Sept.  16.  The  interval  between 
the  burning  of  the  mill  on  July  9  and  the  starting  of  oper- 
ation on  Sept.  16  was  69  days. 

The  construction  of  steel  ore  bins,  erection  of  the  main 
concentrator  building  and  the  installation  of  machinery  and 
equipment  was  continued  with  satisfactory  progress.  The 
steel  building  superstructure  for  two  units,  or  one-half  the 
original  mill,  is  practically  erected,  and  the  fine-ore  bins 
of  steel  construction  are  completed  for  one  unit.  The  nec- 
essary equipment  for  crushing,  grinding  and  concentrating- 
an  average  of  2,000  tons  of  ore  per  day  has  been  installed! 
and  is  under  operation.  Additional  equipment  will  be  in 
operation  by  Nov.  30,  giving  a  nominal  capacity  of  about 
3,000  tons  of  ore  per  day,  with  an  average  recovery  of  80 
per  cent  of  the  copper  contained  in  the  ore.  Starting  with 
December,  the  treatment  of  the  concentrate  product  of  this 
tonnage,  together  with  an  adequate  quantity  of  high-grade 
direct-smelting  ore  from  the  Ruth  mine,  will  result  in 
restoring  the  production  of  copper  to  the  curtailed  rate  of 
output  prevailing  when  the  fire  occurred. 

By  the  middle  of  January,  the  steel  ore  bins  for  both 
units  will  be  completed  and  the  reconstructed  facilities 
will  have  a  capacity  approximately  equal  to  that  at  which 
the  concentrator  was  operating  at  the  time  of  the  fire.  By 
the  end  of  March  two  complete  units,  containing  eighteen 
grinding  mills,  will  have  been  rebuilt  and  equipped,  which 
will  give  a  capacity  to  mill  of  from  7,500  to  9,000  tons  of 
ore  per  day.  This,  exclusive  of  metal  recovered  from  the 
Ruth  high-grade  ores,  will  give  a  production  of  from  five 
to  seven  million  pounds  per  month,  depending  upon  operat- 
ing conditions  and  on  the  various  factors  of  production  and 
market  requirements. 

Buildings  and  equipment  for  the  third  unit  have  been 
ordered  for  erection  and  installation  when  spring  weather 
opens.  When  these  are  completed,  the  mill  will  have  a 
capacity  in  excess  of  the  four  units  of  the  original  plant 
and  will  be  capable  of  producing  approximately  ten  million 
pounds  of  copper  per  month. 
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Stock                                Exch.  High  Low 
COPPER 

Ahmeek Boston  59  56 

Alaska-Br.  Col N.  Y.  Curb  21  2 

Allnuez  Boston  21  20 

Anaconda  ,  Xew  York  49)  47J 

Arcadian  Consol Boston  2 ;  2i 

aX             -  .  Boston  7j  7 

Big  Le.lL  N .  Y  Curb  *5  *3 

Bingham  Mines. .    . .  Boston  18}  17, 

Calumet  4  Arizona.  .  Boston 

Calumet  <fc  Hec'a  Boston  292  280 

Cinada  CnPp,r         .  N    Y.  Curb  "2  *2 

Centennial  Boston  t9  t8 

Cerro  de  Pasco. . .  New  York  431  41  i 

Chile  Copper.  New  York  27;  26; 

Chino Ne» -York  24'  23; 

Copper  Range.  Boston  38  36! 

Crv-stal  Copper Boston  Curb  I  ft        1} 

Davis-Daly Boston  3;  2; 

East  Butte  Boston  8}  7j 

First  National Boston  Curb  *50  *45 

Franklin     Boston  I  \  1 

Gadsden  Copper     .  N.  Y.  Curb  *70  *70 

Granby  Consol..    .  New  York  25  24 

Creene-Cananea...  New  York  25'.  24'. 

Hancock Boston  +2}  t2} 

Howe  Sound....  N.  Y.  Curb  2;  2; 

Inspiration  Consol..  New  York  35;  33j 

Iron  Cap Boston  Curb  4;  4} 

Isle  R ovale Boston  21  21 

Kennecott     New  York  35i  33} 

Keweenaw Boston  l;  I) 

Lake  Copper Boston  3!  3J 

Magma  Copper          .  N.  Y.  Curb  

Mason  Vallev NY.  Curb  II  I) 

Mass  Consolidated.. .  Boston  2}  2 

Miami  Copper...  New  York  27J  26} 

Michigan Boston  lj  lj 

Mohawk       .  Boston  58  56) 

Mother  Lode  Coa....  NY  Curb  

Nevada  Consol. ..      .  New  York  14;  14 

New  Cornelia  Boston  16  15} 

North  Butte...  B  10  9 

Ohio  Copper....  N  Y  .Curb  *50  '44 

Old  Dominion Boston  17  16} 

Osceola                 .  Boston  291  29 

Phelps  Dodge Open  Mar.  +165     t!55 

Ouincv.       ...  Boston  33  32 

Hay  Consolidated  New  York  14  I3j 

N   V  <  urb  1 1  I  r» 

39  39 

Seneca  Copper  I' 

„  »57  *55 

trisons  New  York  7  7 

Boston  *30  *30 

Superior  A-  Boston  B  II  l| 

Tenn   C.  ftC   rfs  N.  a  York  9;  9 

Trjolomm  Boston  *60  *48 

!  IWonCurb  27  25) 

Boston  2  I) 

;..r  N,w  York  63|  61 

■  ,1  A-  T  Boston  I  '85 

Victoria  Boston  tl  tl 

Winona  Hiaton  I  I 

Boston  8  7) 

Nil  Kl  I  .-COPPER 

Internal  Nickel  New  York  15  14 

Internal  Nickel,  pfd  New  York  70  69 


Carnegie  Lead  4  Zme     I'Ht-l.ureh 

National  I  i  ■»'  York 

St.  Joseph  Lead  New  York 

Am  Z  I  Mew  York 

■  w  York 

.'.■  7.  New  York 

Butte  A  Supc  rior  New  York 

N'ew  York 

NrwJer-  5     Cm* 

Yellow  Pine  I.,.  Angeles 

Bstopilas  Mining..  New  York 

■  nix.l 1    • 

'I    - 

serve T   r 

Kerr  Lake  N    i    '  „rb 

Ij»  Hose  I 

MrKinlcy-Dar.-Sav..     1    I 
Mining  i 

,    •.    Curb 
New  York 
Temisksn.ing   .  .  'I     - 

Trelhewev  I  ■ 

Alaska  Gold      ....         New  York 


1  I    \l> 

41 
124) 

114 
19) 

/IM 

lit 


Nil  \l   H 

I     '111 


57    Aug. 
2*   •••-. 


4S;    Nov. 
2| 
7    Oct. 


•22,    Q  $1   00 


19,  Q 
22,  Q 
22.  Q 


25     May' 

24i  N-ov 


2)  Jan. 

33)  Oct. 

4)  Sept 

21  Aug. 

35}  Dec. 


•21. Q 
•20.  Q 
'20,  K 


15     May  '20. 


in;  Sepl 
7;   Dee 


20.(1 

l». 
•20. 


'20,  q 


1 

D.e 

■07.  1 

•?1 

Mas 

•20.  K 

'.II 

■21.  Q 

•;•", 

17. 

N 

llrl 

'22.  Q. 

•/(. 

\,,r 

U. 

■20 

■20.  Q 

■'/ 

•20,  Q 

: 

li,l 

'22.  (J. X 
'  1  9.  O 

•     4 

Jan. 

'20.  K 

'. 

Jan. 

n. 

0  25 
0  50 
5.00 


17;  Bepi 

54  Sept. 

281  Aug. 
*2 

8  Dec.  '18.  SA       I    00 

43  Mar  '21.  Q         0.50 

26; 

25;  Sept.  '20.  Q        0.37 
36;   Mar.    22,  Q         I   00 

I  ,-.  

2;    Mar    '20.  Q         0  25 

8      Dec    '19.  A  0.50 

*46     Feb.   '19.  SA      0.  15 


0  05 
1.00 
0  25 
0  50 
0  50 


31 

34     Jan. 
It 

2     Nov. 

•19,  Q 

0  50 

17.  Q 

1    00 

27;  Nov. 

•22,  Q 

0  50 

56)    Nov. 

■22.  Q 

1    00 

1 1     June 

■22,1 

0  50 

14     Sept. 

'20,  Q 

0  25 

15;    Nov. 

•22,  Q 

0  25 

9     Oct 

■I8.Q 

0  25 

*49 

16}  Dec. 

•18.  Q 

1    00 

29     Aug. 

•22.  Q 

1.00 

Ilr. 

22,  Q 

1.00 

32      Mar 

•20,  Q 

1  00 

iv   Deo 

•20,  Q 

0  25 

39      Apr. 
8 
•55     Nov. 

■22.  K 

2  00 

17.  Q 

0.25 

•20,  Q 

0  25 

9;  May 

•18.  I 

1    00 

•50    May 

•13. 

0   10 

•22.  Q 

0  25 

'18. 

0  25 

»,2    Bepi 

•22,  Q 

0  50 

•is    Dec 

; 

'17, 

0.30 

i 

141   Mar. 

'19. 

0  50 

70     Nov. 

•22,  Q 

1.50 

4 

124;  Sepl 

■22.  (,) 

1    50 

113;   N.v 

•22.  <> 

1    75 

•22.  o 

0.25 

1.00 
I   50 

0  50 

n  SO 
0  03 

0  12) 

0  0) 

0  I2| 

0  Oi 

0    10 

0  121 
0  30 
0  50 
0  04 
0.05 


Stock                             Exch.             High     Low  Last                     Last  Div. 
GOLD 

Alaska  Juneau New  York                l|          I  1 1      

Atlas Toronto                '12)      »ll!  Ml)      

Carson  Hill Boston                      7J          6}  7)    .. 

Cresson  Consol.  G. .     N.  Y.  Curb             2  &       2}  2^0.-t.'22Q.          6.10 

Dome  Mines New  York             44;        41  43     Oct.  '22.  Q          0  50 

Golden    Cycle                   Colo.  Springs      *86       '86  *86     June '21,  Q         0  02 

Goldfield   Consol.             N.  Y.  Curb                      ...  *6     Dec.  '19,              0  05 

Hollinger  Consol      ..      Toronto           12  60   II  60   12  60     Dec.  "22,  0  05 

Homestake  Mining..      New  York             80;       80;  80;    N  v.  '22,  M        0  50 

Keora Toronto                 «9         «8|  8. 

Kirkland   Lake Toronto              '43       «38  »43 

LakeShore Toronto             2.90     2  87  2  90      Nov.-22,  Q        0  02 

Mclntyre-  Porcupine.     Toronto  19  05   18  00  19  05     Sept. '22.  K        0  25 

Porcupine  Crown...     Toronto               *I9       '17  '18     July '17,              0.03 

Portland Colo.  Springs      «39       *>8  «39     Oct.  '20,  Q          0.01 

Schumacher Toronto               *45       '42  *45       

Teck  Hughes Toronto               «85       «82  '82       

Tom  Reed Los  Angeles        *8I        *75  »79     Dec'19,              0.02 

United  Eastern N.  Y.  Curb             H          I!  I  ftOct. '22,  Q          0.15 

Vindicator  Consol..  .     Colo.  Springs        *3         '2  '3     Jan.  '20,  Q          0.01 

Vipond  Cons Toronto               *64       '58  '62       

White  Caps  Mining..     N.  Y.  Curb        *I0       '10  '10     .. 

\Vri«ht-I!argreaves.       Toronto            3. 20     5.05     3  05    Oct. '22,  0.05 

Yukon  Gold N.  Y.  Curb        *80       »65  '80    June '18.             0.02) 

GOLD     AND     SILVER 

Boston  &  Montana.. .      N.  Y.  Curb          *5     

Cons.  Virginia San  Francisco    '111        *9)  *9)    

Dolores  lsperanza...     N.  Y.  Curb            2;         2  2)  Oct.    '22            2  50 

El  Salvador N.  Y.  Curb           «3         "2  '3        

MacNamara  M.4M.     N.  Y.  Curb          *8        *7  *7     Mav'10,             0.02) 

Tonopah  Belmont...      N.  Y.  Curb              11          I)  1)  July '22,  Q          0.05 

Tonopah  Divide N.  Y.  Curb         *75       '71  '71        

Tonopah  Extension..      N.  Y.  Curb             4;          3ft  3i   Oct.  '22.  Q           0.05 

Tonopah  Mining...      N.  Y.  Curb             2ft        I}}  2ftOct. '22,  SA.  X  0. 07) 

West  End  Consol....     N.  Y.  Curb           lftDec.'22,  Q.       0.05 

SILVER-LEAD 

Caledonia N.  Y.  Curb           '8        »8  '8    Jan. '21,  M         0.01 

Cardiff  M    &  M Salt  Lake            '37       '37  '37     Dec.  '20,              0  15 

Chief  Consol Boston  Curb           51          5  5     Nov. '22.  Q         0.10 

Columbus  Rcxall..  .       Salt  lake           *I6       *16  '16     Aug. '22,            0.03 

Consol.    M  .  &  S                 Montreal                27          26)  26}    Oct.  '20,  Q           0.62) 

Eagle  &    Blue  Bell..        Boston  Curb       t*3        t*2  '3      Nov.  '22.  K         0.05 

Federal    MAS.               Now  York                 9            9  9     Jan.  '09.                1.50 

Feleral    M.  4  S.  pfd.     New  York            52)       52  52    Sept. '22,  Q        1.25 

Florence    Silver Spokane               *36       '34  '36     Apr. '19.              0.01) 

Grand    Central Salt  Lake  t*60       Jan.  '21.  K  8.01 

Hecla    Mining... N.  Y.  Curb             8}         8}  81  Sept.  '22.  Q        0.15 

Inn    Blossom  Con...      N.  Y.  Curb         »27       '27  '27     Apr.  '22.  Q          0.02) 

Marsh    Mines N.  Y.  Curb           '9         '7  '7     June '21.  I           0.02 

Park    City Salt  lake                3)        3!  3)      

Priaos  Consol                Bait  Lake             '8)       '8)  »B }  Nov.  "17,           0.02} 

Silversmith                  ..      Spokane                *48       '46)  *47     Oct     22,                0.01 

i  Lead         N   "i    Curb        '34      '30  '31                

Stewart  Mines..              N  .  i    Curb          '6         '6  '6     Dee. 'IS,             0.05 

ok-Cuatei  Spokane  3.40     3  00     3  25     Jan. '21.  K         0.04 

s,lt  Lake         3.20     3.05     3.05     Sept.  '22.  K       0.05 

lull  Apex   Boston                    3|         2  [}  31   Nov.  '20,  K        0.25 

IRON 

Bethlehem  Steel  "B"      New  York              63}       60}  62)  Oct.  '22            1.25 

Chir     Iron                           Detroit                     }         

Gh  ,r    ir  m   pfd              Detroit                 ...  2       

York               26}       M  24     May  "21            0.75 

Col.  Fuel  4  Iroi    ,                        irk             105     Nov. '22            2  00 

Ir  nOrs     Ni                            31 1       30  )l|    Nov.  '20            1.50 

InlandS!                          N    I    Curb             41)       41)  4l)Dee.-22           0.25 

Iron                        N.  Y.   Curl.              13           III  12 

i; ogle  Su   i                New  v.,rk              25;       23  24|                    

Nam  York                 47          44{  47      May  '21               1.50 

Republic  I.  S...  pfd.,      New  York                841        83)  83)  Jan. '22              1.75 

1,1  -   a  I       New  York  b  '21             1.50 

New  York            104       mi  lov   Sept,  '22           1.25 

1    ,  i  I                  New  York              121        I20|  1201    Nov. '22             1.75 

>  York                56         56  56     Jan.    22              1.50 

Virginia  EC  AC  .pfd.     New                        82         81  81     July '22             2.50 

\  \N\l>n  \l 

Vanadium  Corp New  York                          »i  34)    Jan.  '21.  Q       1.00 

ASIlKSins 

Asbestos  Corn          .     Montreal              65        64  64    Oct. '22,  Q      1.50 

I         Montreal                 831        83  83     Oct. '22.  Q        1.75 

si  i.pnt'R 

Freeport  Texas...           New  York                  I9|         I8|  19      Nov.  '19,  Q        100 

luU                   New  York             bl|       58|  59|  Bept/22,  QX    1.00 

MININC,.  SMELTINi;  AND  HI  1  ISIM. 

Amer.  Metal                  NewYoik             *K        46}  47)  Dee  ;22.Q       p  75 

Arner  Metal  pfd            New  York            110        110}  1 10)   Dee. '22, Q           75 

Amet   Sm                             -  York              54l        5I|  54     Mar. '21. Q        .00 

,.  York              99;        99)  99)   Dee. '22  Q          75 

rk                         ...  I0l|  Oct.  '22  Q       1.50 

Nasi  York  39  38|       38    Jan.    21.  6      0.50 

..„  York  471       47)  Oct.  '22  Q       0.87| 

,   per  share        fBM    or   a.ske.1       Q,    ll.iarlerlv.      SA.   Semi-annually     M. 

Monthly      C  Irregular.    I.  Initial     X,  Inoludes eatra. 

i.   u  Oh  Bpolnne,  Pohhnan  Investment 

,n  I   Mining  Exchange;  Los  \ngeles.  Chamber  ol  Mines 

I    v  hinge. 
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NEW  MACHINERY 
AND  INVENTIONS 


A  Method  of  Weighing  CO, 

There  was  a  time  when  a  "manom- 
eter" was  the  only  instrument  used  by 
power  plant  operators  as  a  guide  in 
their  operations,  and  it  is  well  known 
that  boilers  often  have  been  operated 
with  nothing  more  than  a  safety  valve 
to  indicate  the  high-level  mark  of 
steam  pressure  and  to  warn  the  fire- 
man of  possible  danger.  In  those  clays 
there  were  no  means  of  telling  whether 
or  not  the  plant  was  operated  eco- 
nomically. But  that  time  has  passed. 
The  power  plants  of  the  present  day 
are  equipped  with  numerous  instru- 
ments and  apparatus  with  the  object  of 
guarding  against  losses  of  time,  labor, 
and  fuel,  as  well  as  against  danger. 

The  fireman  nowadays  has  not  only 
his  safety  valve  to  rely  on,  but  he  has 
steam  gage,  flow  meter,  automatic  feed 
regulator,  excess  air  meter,  draft-con- 
trol apparatus,  soot  blower,  pyrometer 
and  last  but  not  least,  the  CO.  recorder. 
Any  modern  plant  would  not  be  com- 
plete without  such  instruments  to  guide 
and  guard  its  operating  forces. 

It  has  been  recognized  for  a  long 
time  that  excess  air  is  a  great  enemy 
to  economy  in  the  operation  of  boiler 
plants,  and  it  is  not  unusual  to  find  the 
engineer  searching  for  air  leaks  on  the 
outside  of  the  settings.  Perhaps  the 
one  source  of  excess  air,  which  is  most 
damaging  and  at  the  same  time  the 
most  difficult  to  detect,  is  a  hole  through 
the  bed  of  fuel;  or,  in  other  words, 
what  is  known  to  the  fireman  as  a 
"hole  in  the  fire."  This,  of  course,  may 
have  various  causes,  such  as  the  fire 
burning  out  faster  at  one  point  than 
at  another,  the  fuel  being  placed  evenly 
on  the  grate  or  a  varying  of  the  qual- 
ity of  coal. 

In  the  case  of  hand  firing,  one  of  the 
principal  duties  of  the  fireman  is  to 
watch  for  and  prevent  such  "holes  in 
the  fire,"  as  they  admit  excess  air, 
which,  passing  up  the  chimney,  carries 
with  it  a  large  amount  of  valuable  heat. 
"Holes  in  the  fire"  are  especially  diffi- 
cult to  detect  in  some  makes  of 
mechanical  stokers,  particularly  where 
the  boilers  are  placed  close  together  in 
batteries  or  where  they  are  provided 
with  a  forced-draft  arrangement.  To 
detect  "holes  in  the  fire"  should  be  one 
of  the  principal  objects  of  the  CO*  ap- 
paratus, and,  to  do  this,  the  latter 
should  be  of  such  nature  and  so  placed 
as  to  convey  its  information  to  the 
fireman  promptly.  A  steam  gage  lo- 
cated in  the  chief  engineer's  office, 
for  instance,  indicating  the  boiler  pres- 
sure, would  be  of  very  little  help  to 
the  fireman;  so  also  is  a  C02  recorder 
when,  as  is  usually  the  case,  the  appa- 
ratus is  placed  too  far  away  from  the 
fire  aisle. 

The  chief  disadvantage,  however,  of 
the  prevailing  type  of  CO*  apparatus, 
is   'the   nature  of  the  apparatus   itself, 


A  200-hp.  electric  hoist  with  drum  6x6  ft.  installed  at  the  Fogarty  mine  of 
Pickands-Matker  Co.  at  Caspian,  Mich.  This  hoist  has  a  single  reduction  of  her- 
ring-bone gears  15  to  1,  has  double  post  brakes,  and  is  equipped  with  hoist  control. 


based,  as  it  is,  upon  the  principal  of 
absorption  of  the  CO:  gas  by  chemicals, 
such  as  caustic  potassium,  sodium,  or 
lime;  in  other  words,  it  is  in  a  sense 
a  small  laboratory  and  as  such  an  ex- 
pensive, delicate,  and  troublesome 
affair,  which  requires  keen  attention 
and  skillful  handling. 

Another  defect  of  this  type  of  ap- 
paratus is  the  fact  that  it  delivers  its 
messages  so  long  after  the  recorded 
condition  has  taken  place  in  the  furnace 
that  the  message  is  too  late  and  there- 
fore practically  worthless. 

Recognizing  the  inadequacy  of  the 
present  method  of  measuring  CO=,  and 
appreciating  the  advantage  to  the  fire- 
man of  having  a  C02  indicator  placed 
on  the  boiler  front  exactly  as  the  steam 
gage  is  placed  now,  the  idea  was  con- 
ceived of  constructing  a  CO:  measur- 
ing apparatus  that  would  continuously 
weigh  the  gases  as  they  pass  through 
the  apparatus  and  indicate  differences 
in  CO?  percentage  by  gravity,  rather 
than  by  the  action  of  chemical  agents, 
thereby  avoiding  the  difficulties  and 
nuisances  that  are  attached  to  this  lat- 
ter method. 

The  adoption  of  the  weighing  prin- 
ciple, which  is  said  to  eliminate  en- 
tirely glass  bottles,  chemicals,  and 
other  trouble,  is  incorporated  in  a  ma- 
chine, known  as  the  Olsson  Gas  Bal- 
ance. This  consists  of  a  balance  that 
operates  automatically  and  contin- 
uously. The  instrument  is  very  sensi- 
tive to  fluctuations  of  the  percentage 
of  C02,  and  the  readings  follow  only  a 
few  seconds  after  the  actual  change 
has  taken  place.  '  It  is  manufactured  by 
the  Olsson  Corporation,  7  Hanover  St., 
New  York  City. 


National  Tank  &  Pipe  Co.,  Portland, 
Ore.,  recently  furnished  two  carloads 
of  large  tanks  for  the  American  Zinc 
&  Lead  Co.  at  Neihart,  Mont.  The 
tanks  were  sold  to  the  Stearns  Roger 
Mfg.  Co.,  Denver,  Colo.,  which  had  the 
contract  for  the  installation  of  the 
plant. 


Federal  Specifications  for 
Leather  Belting 

The  new  federal  specifications  for 
leather  belting  provide  for  tests  which 
may  be  applied  in  any  physical  labora- 
tory. First,  the  average  tensile 
strength  of  five  samples  of  single  belt- 
ing must  be  3,750  lb.  per  ,~>q.in.  or 
more,  and  the  minimum  strength  of  any 
one  of  these  five  samples  must  be  not 
less  than  3,000  lb.  per  sq.in.  of  cross 
section.  Second,  stretch.  The  average 
elongation  of  the  five  samples  at  a  ten- 
sile stress  of  2,500  lb.  per  sq.in.  shall 
not  exceed  15  per  cent.  The  belt  itself 
shall  be  suspended  in  a  vertical  posi- 
tion and  sufficient  weight,  including  the 
weight  of  the  clamp,  shall  be  attached 
to  the  lower  clamp  to  produce  a  tensile 
stress  of  750  lb.  per  sq.in.  of  the  aver- 
age cross  section.  After  fifteen  min- 
utes' suspension,  this  section  of  10  ft. 
shall  show  a  length  between  gage 
marks  not  to  exceed  10  ft.  7.2  in.  (6  per 
cent  stretch).  Third,  elasticity.  The 
clamps  shall  then  be  removed  and  the 
sections  allowed  to  lie  loosely  on  the 
floor  for  seventeen  hours,  after  which 
time  the  length  between  the  gage 
marks  shall  not  exceed  10  ft.  1.6  in. 
(II  per  cent  stretch).  Fourth,  piping: 
The  leather  shall  not  show  wrinkles  on 
the  grain  side  (commonly  called  pip- 
ing) when  bent  through  an  angle  of 
180  deg.,  grain  side  in,  over  forms 
specified  for  different  grades  and 
thicknesses. 

The  application  of  these  four  tests 
will  expose  any  inferior  stock  which 
may  be  tested.  An  unusually  high  ten- 
sile strength,  coupled  with  an  excessive 
stretch  and  low  elasticity,  would  indi- 
cate lower  edge  stock,  which  the  pip- 
ing test  would  confirm,  whereas  a  mod- 
erate tensile  strength  slightly  above 
the  specifications  provision,  with 
stretch  within  the  limitations  and  elas- 
ticity as  provided,  will  indicate  supe- 
rior material. 

These  specifications  accomplished 
what  has  been  desired  in  differentiating 
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between  first-  and  second-quality  ma- 
terial in  leather  belting,  and  a  copy  of 
them  should  be  in  the  hands  of  every 
concern  whose  belting  purchases  are 
of  sufficient  importance  to  make  the 
subject  interesting.  This  may  be  ob- 
tained by  addressing  The  Leather  Belt- 
ing Exchange,  Philadelphia. 


Double  Gap  Section  Insulator 
for  Use  in  Mines 

Electrification  of  mines  has  made 
necessary  extensive  overhead  construc- 
tion in  each  mine,  and  since  the  mining 
industry  employs  a  majority  of  un- 
skilled laborers,  it  is  necessary  to  have 
a  means  of  protecting  these  laborers 
while  they  are  performing  their  duties. 
This  protection  is  usually  afforded  by 
the  use  of  section  insulators,  which  in 
most  states  are  required  by  law. 

The  Westinghouse  Electric  &  Manu- 
facturing Co.  has  developed  a  double 
gap  section  insulator  which  meets  all 
service  conditions  and  also  fulfills  the 
requirements  of  the  mining  laws.  It 
is  a  double-beam  insulator  having  two 
air  gaps  as  insulating  mediums  and  a 
hand-operated  switch  mounted  on  top 
of  the  wooden  beams,  and  is  for  use 
in  mines  having  an  operating  voltage 
of  600  volts  or  less.  The  arcing  tips, 
castings,  and  approaches  are  made  of 
bronze,  and  are  all  renewable.  The 
switch  contacts,  mounted  on  top  of 
the  end  casting,  are  also  renewable. 

The  insulator  was  designed  to  give 
the  operator  a  device  that  would  be  con- 
venient in  service  as  well  as  durable. 
This  was  accomplished  by  making  all 
wearing  parts,  such  as  the  switch  con- 
tacts, arcing  tips,  and  approaches,  re- 
newable. In  service,  all  these  parts 
can  be  renewed  without  removing  the 
insulator  from  the  line.  The  two  beams, 
one  on  each  side  of  the  arcing  tips, 
leave  a  clear  space  above,  and  no 
trouble  is  caused  from  the  arc  charring 
the  beam.  This  arrangement  also  has 
the  advantage  of  giving  a  blow-out 
effect  on  the  arc  when  opening  the 
switch  under  load. 


the  Staten  Island  Shipbuilding  Co.  is 
now  in  charge  of  certain  engineering 
work  in  the  Diesel  oil  engine  division  of 
the  Worthington  company. 

Christian  Louis  Berger,  founder  of 
C.  L.  Berger  &  Sons,  Roxbury,  Mass., 
died  during  November  at  the  age  of 
eighty.  Mr.  Berger  was  an  outstanding 
figure  in  the  engineering  instrument 
profession.  Born  in  Stuttgart,  Ger- 
many, he  was  early  apprenticed  to 
Christian  Saeger,  a  famous  manufac- 
turer of  instruments,  and  underwent 
special  training  for  four  years.  He 
later  attended  the  Royal  Polytechnic 
Institute.  In  1866  he  came  to  America 
and  in  1871,  after  fifteen  years'  asso- 
ciation with  instrument  makers,  he 
established  his  own  business  in  Boston, 
Mass.  In  1898  Mr.  Berger  took  his 
two  sons,  W.  L.  and  L.  H.  Berger,  into 
the  firm,  and  in  1902  the  factory  was 
established  at  Roxbury.  Mr.  Berger 
was  the  author  of  many  technical  art- 
icles dealing  with  the  subject  of  engi- 
neering instruments. 


Construction  news 


T.  E.  Doremus,  who  for  the  last  three 
and  a  half  years  has  represented  E.  I. 
du  Pont  de  Nemours  &  Co.  as  general 
eastern  manager  for  the  Orient,  with 
headquarter!  at  Shanghai,  China,  has 
oited  States.  Mt. 
Doremus  is  now  situated  at  Seattle, 
Wash.,  where  he  is  manager  for  the 
explosive  department  of  the  du  Pont 
company. 

Fish-wick,  former 

I    the   Worthington    Pump  A    Ma- 
chines. "    made 

gned.   .1. 
i    Ident,  has  l» 
I    dm  IB,   ' 
assistant   to  the  vice-president.     James 
formerly  plant  em- 


TRADE    CATALOGS 


Steel  Tubes,  Rods  and  Shafting — Peter 
A.  Frasse  &  Co.,  417  Canal  St.,  New 
York,  have  recently  issued  a  64-p.  stock 
list  containing  specifications  and  prices 
of  tool  steels,  drill  rods,  alloy  steels, 
shafting,  and  steel  tubes. 

Surveying  Instruments — C.  L.  Berger 
&  Sons,  37  William  St.,  Boston.  Mass., 
have  recently  issued  the  thirty-seventh 
edition  of  their  handbook  and  catalog 
of  engineering,  surveying,  and  mining 
instruments.  Part  I  contains  a  full 
description  of  the  instruments  and  di- 
rections concerning  their  use,  care,  and 
adjustment.  Part  II  consist-  of  a  cat- 
alog and  price  list. 

Portable  Tools — The  Black  &  Decker 
Mfg.  Co.,  Baltimore,  Md..  has  recently 
issued  a  32-p.,  well-illustrated  catalog 
(No.  5)  descriptive  of  the  company's 
portable  electric  tools  and  shop  equip- 
ment. A  chapter  on  the  manner  of 
grinding  drill  bits  is  included.  With 
the  exception  of  electric  drills  for  coal, 
the  equipment  listed  is  applicable  prin- 
cipally to  shop  and  construction  work. 

Electrical  Equipment — We  are  in  re- 
ceipt "f  a  book  issued  by  the  Holtzer- 
Cabot  Electric  Co..  Boston,  Mass.,  which 
is  comprised  of  twelve  bulletin 
ing  respectively:  intercommunicating 
telephone  systems;  annunciators  and 
signaling  apparatus;  bells,  buzzers. 
.  and  relays;  mag- 
neto (lurks;   testing  magnetos;   hospital 

signal  ■}  tern  ;  nurses'  calling  systems 
for  e\  ttre  alai  m    ap 

;      audible      calling      apparatus; 

loud-ringing  polarised  bells;   telephone 
arms,    and    tubular    wire    connectors. 

•i tain   much   informa- 
tion that  will  be  of  interest  to  mining 
companies,   and    the   d< 
will    find    a    ready    Use    in    underground 
and  surface  operations. 


New  Town  Is  Being  Built  by 
Oliver  Iron  Mining  Co. 

The  Oliver  Iron  Mining  Co.  has 
started  the  construction  of  twenty-five 
new  dwellings  near  its  Fraser  open  pit 
on  the  Mesabi  Range  in  Minnesota  to 
serve  the  employees  of  the  mines  there. 
Construction  will  consist  of  fifteen  five- 
room  houses,  three  six-room  houses,  six 
seven-room  houses  and  one  eight-room 
house.  In  addition  to  the  above  new 
houses,  nine  additional  houses  have  been 
purchased  from  other  companies,  and 
these  will  be  moved  to  the  new  location. 
A  water  and  sewer  system  is  now  being 
installed.    

Leadville  Mines  Co.  Increases 
Capacity  of  Flotation  Plant 

The  Leadville  Mines  Co.,  operating 
a  lead-silver  mine  at  Gerlock,  Nev.. 
has  added  a  75  hp.  Fairbanks  Morse 
semi-Diesel  oil  engine  to  the  central 
power  plant,  and  a  40-hp.  electric  hoist 
at  the  inside  shaft.  Changes  are  being 
made  in  the  flotation  mill  which  will 
increase  the  daily  capacity  from  40  to 
60  tons.  The  present  intention  is  to 
operate  the  mine  and  mill  during  the 
winter  months.  Four  carloads  of  con- 
centrates   were    shipped    in    November. 

New  Highways  and  Railroad  for 
Portland  Canal  District,  B.  C. 

About  $95,000  is  expected  to  be  spent 
by  the  Provincial  Government  of  Brit- 
ish Columbia  next  year  in  road  con- 
struction in  the  Portland  Canal  mining 
district  of  British  Columbia.  There  is 
some  work  from  the  townsite  of  Stew- 
art to  the  wharf  that  will  involve  an 
expenditure  of  $30,000,  and  it  is  stated 
that  two  spans  are  to  be  thrown  over 
the  Bear  River  at  the  site  of  the  pres- 
ent bridge,  costing  between  $25,000  and 
§30.000.  The  Bear  River  wagon  road  is 
to  be  improved,  it  being  understood  that 
the  construction  is  to  extend  as  far  as 
American  Creek.- 

(",.  A.  Carlson,  of  the  firm  of  Seims  & 
Carlson,  Spokane.  Wash.,  is  quoted  as 
stating  that  he  has  a  contract  for  the 
building  of  13  miles  of  railway  up  the 
Salmon  River  valley.  The  line  is  said 
to  be  planned  to  start  from  tidewater 
at  a  point  near  Hyder,  Alaska,  pro- 
ceeding  up   the  east  side  of  the  valley. 

Amazon- Dixie  Development 
Said  l(>  Warrant  Mill 
The    Amazon-Dixie    Mining    Co,    is 
s.,on  to  have  a  mill,  at  its  mine  in  the 
iir  d'Alene  district, 
,,f    Idaho.      Sildix    is    the    railroad   sta- 
tion.      This     depends    on    whether    the 
large    body    of    milling    ore    being    de- 
veloped proves  as  extensive  as  its  ap- 
■    now  indical  bowing 

is  on  the  1,600  level,  where  about  LG 
ft.  of  good  milling  lead  silver  ore  is 
opened.     Wesley  Everett   is  manager. 
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The  Work  of  a  Bug 

[AT  is  one  man's  meat,  signor,  is  another 
man's  poison"  is  an  old  expression  that  has 
a  striking  modern  parallel  in  the  unfortunate 
position  of  the  southern  cotton  producer  whose  crops 
have  been  partly  destroyed  by  boll  weevils  and  rhe 
favorable  outlook  for  the  American  arsenic  producer 
whose  product  is  highly  desirable  in  combating  the 
bugs.  Crossing  the  Mexican  border  several  years  ago, 
the  infamous  boll  weevil  has  spread  over  almost  the 
entire  cotton-producing  area  of  the  South.  This  pest 
is  exceedingly  difficult  to  exterminate  and  resists  de- 
struction to  an  unusual  degree.  State  and  govern- 
mental experimentation  has  disclosed  the  fact  that  one 
of  the  most  effectual  means  of  fighting  the  bug  is  by 
using  liberal  sprays  of  calcium  arsenate  in  the  proper 
season.  Application  of  this  chemical  to  infested  dis- 
tricts has  been  so  encouraging  in  its  results  that  a 
demand  for  arsenic  has  arisen  entirely  out  of  propor- 
tion to  the  ability  of  the  country's  resources,  aided  by 
imports,  to  supply. 

From  a  price  of  7c.  per  lb.  last  March,  the  value  of 
white  arsenic  has  climbed  to  about  14c. — and  the  end 
is  not  yet  in  sight.  When  arsenic  was  selling  at  low 
prices  the  producers  had  difficulty  in  persuading  con- 
sumers— insecticide  manufacturers — to  fill  their  re- 
quirements for  the  future.  Now  the  situation  is  com- 
pletely reversed,  and  the  demand  is  stronger  than  the 
ability  of  the  producers  to  handle  it.  Peculiarly  enough, 
and  luckily  for  the  producers,  the  advance  in  price  can- 
not be  attributed  to  a  tariff.  At  the  time  when  many 
industries  were  besieging  Congress  for  tariff  protec- 
tion, the  arsenic  smelters  asked  for  the  same  treatment 
accorded  other  commodities,  and  on  the  usual  grounds. 
But  owing  to  the  fact  that  arsenic,  like  potash,  is 
necessary  in  farming,  the  agricultural  bloc  had  little 
difficulty  in  spiking  the  tariff  guns  of  the  arsenic  pro- 
ducers. The  poison  was  placed  on  the  free  list.  The 
subsequent  history  of  the  arsenic  market  showed,  how- 
ever that  not  only  is  tariff  protection  unnecessary  but 
that  the  absence  of  a  duty  did  not  prevent  the  price 
from  increasing.  Had  the  arsenic  smelters  been  ac- 
corded their  request,  untold  denunciation  as  gougers 
and  what  not  would  now  be  their  fortune.  They  may 
well  thank  their  stars  they  did  not  receive  tariff  bene- 
diction. 

The  rapid  and  steady  advance  in  price  has  naturally 
alarmed  the  farmers,  and  the  Department  of  Agricul- 
ture has  been  making  an  investigation  into  the  situa- 
tion. It  is  difficult  to  see  exactly  what  this  investiga- 
tion may  accomplish.  The  present  arsenic  market  is 
responding  to  economic  law.  A  sudden  and  continued 
strong  demand  from  insecticide  manufacturers  has  en- 
abled the  smelters  not  only  to  dispose  of  the  large 
stocks  with  which  they  were  burdened  at  the  beginning 
of  1922,  but  has  also  enabled  them  to  sell  the  stuff 
far  into  the  future.  If  the  price  of  arsenic  is  now  too 
high  or  becomes  too  high,   it  will  bring  its  own  cor- 


rective. Either  more  arsenic  will  be  brought  on  the 
market  and  production  stimulated,  or  the  farmer  will 
cease  to  buy  the  chemical,  preferring  to  let  the  weevil 
ravage  his  fields  rather  than  pay  an  excessive  price  to 
the  chemical  manufacturer.  It  stands  to  reason  that 
beyond  a  certain  price  it  would  be  more  economical  to 
sustain  a  loss  by  insect  pests  than  to  use  expensive  cal- 
cium arsenate.  These  corrective  tendencies  and  ele- 
mentary principles  are  well  known  to  the  producers.  It 
is  not  to  their  advantage  to  have  a  runaway  market. 
One  of  them  with  a  view  to  stabilizing  prices  has  sold 
his  current  output  at  prices  a  cent  and  more  per  pound 
below  those  asked  by  importers  and  brokers,  but  with- 
out producing  the  desired  result. 

It  would  be  interesting  for  the  investigators  to  ascer- 
tain the  margin  between  the  price  of  the  raw  arsenic 
and  the  finished  calcium  arsenate.  The  insecticide 
business  is  highly  risky,  so  that  it  would  not  be  strange 
to  find  a  wide  margin.  One  thing  that  will  be  dis- 
covered, if  it  isn't  apparent  now,  is  the  extremely  in- 
teresting example  of  the  law  of  supply  and  demand 
illustrated  by  the  present  arsenic  market.  The  law 
w-orks  to  the  farmers'  advantage  as  well  as  the  miners', 
but  this  phase  of  its  operation  has  been  momentarily 
forgotten.  The  farmers'  attitude  is  easy  to  explain.  It 
is  a  question  to  him  as  to  whose  ox  is  being  gored. 


Immigration  and  Revolution 

IN  ANOTHER  COLUMN  we  review  a  book  by  David 
Chauncey  Brewer,  on  the  movement  toward  revolu- 
tion in  the  United  States.  While  Bolshevism  has 
had  a  setback  in  Europe,  and  will  never  again  reach 
its  former  extreme,  its  flood  has  left  us  here  in  the 
United  States  with  a  special  aftermath  of  troubles. 
And  this  aftermath  has  precisely  been  due  to  the 
tremendous  slop-over  from  the  revolutionary  and  un- 
desirable classes  of  Europe  which  we  have  experienced 
in  the  last  forty  years. 

Since  Mr.  Brewer  wrote,  the  truth  of  his  conclusions 
has  come  to  be  generally  recognized.  In  a  recent 
editorial  we  referred  to  General  Pershing's  speech  in 
Chicago,  warning  the  country  as  to  the  plots  of  Com- 
munists. At  a  recent  meeting  of  the  Chamber  of 
Commerce  of  the  State  of  New  York,  Elon  H.  Hooker, 
a  prominent  engineer,  cited  General  Pershing's  speech 
and  called  attention  to  the  activities  of  unassimilated 
aliens  in  the  United  States. 

"Thirty  million  of  the  105  million  people  in  the 
United  States  are  foreigners."  said  Mr.  Hooker.  "We 
are  drawing  our  immigrants  today  from  the  lowest 
class  of  southeastern  Europe.  If  we  are  to  safeguard 
this  experiment  in  government,  if  we  are  to  preserve 
the  Republic  and  hand  it  down  to  our  children,  this 
influx  of  foreigners  must  be  halted.  The  theory  of 
government  in  this  country  is  of  assimilated  peoples, 
while  the  theory  of  government  abroad  is  a  segrega- 
tion of  groups." 
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There  seems  little  doubt  that  our  national  health 
and  even  life  is  seriously  threatened  as  a  result  of 
an  undigested  and  unassimilated  mass  of  undesirable 
aliens.  It  takes  intelligence  to  be  Americanized;  with- 
out intelligence  the  obstinate  mass  degenerates  the 
whole  of  the  population  and  our  common  ideals.  The 
present  restriction  on  immigration  therefore  appears 
justified;  but  it  is  not  sufficient,  for  still  the  quality  of 
those  we  do  let  in,  is,  on  the  average,  abominable. 
A  recent  writer  in  Seribver's  proposes  as  a  remedy  that 
we  base  our  quota  on  the  proportions  of  immigrants 
which  came  from  various  countries  when  the  desirable 
Nordic  races  were  arriving,  instead  of  being  based,  as 
at  present,  on  a  certain  restricted  proportion  of 
acknowledgedly  inferior  populations. 

This  is  a  national  illness  that  those  who  are  smilingly 
going  about  their  business  and  reading  the  sports  page 
do  not  sense.  But  it  calls  for  special  thought  from 
every  patriotic  and  intelligent  individual.  The  weak- 
ness of  the  situation  is  that  the  bandits  are  highly 
organized,  while  those  on  whom  they  expect  to  prey 
are  not.  No  less  cold-blooded  an  authority  than  Wil- 
liam J.  Burns  has  just  sounded  the  alarm  of  danger, 
and  pointed  to  the  rapid  growth  of  a  vast  revolutionary 
organization  in  this  country.  It  should  be  stamped 
out.  Meantime  the  door  should  be  closed.  And  we 
should  set  to  work  cleaning  our  own  house. 


Metallurgy  of  Gold  as  a  Profession 

FOR  A  CONSIDERABLE  TIME  we  have  been  im- 
pressed with  the  number  of  inquiries  received  from 
the  public,  from  mine  owners,  from  investors,  and 
from  mine  officials  who  require  information  as  to  the 
merits  of  one  or  more  of  the  numerous  patented 
processes  that  achieve  partial  publicity  and  which  are 
designed  for  the  treatment  of  a  gold  ore,  usually  any 
type  of  gold  ore.  These  requests  emphasize  1  serious 
weakness  in  the  prevailing  professional  structure; 
they  point  to  the  fact  that  the  specialist  in  the  metal- 
lurgy of  gold  is  being  ignored,  although  his  experience 
and  knowledge  should  entitle  him  to  an  adequate  share 
of  the  recognition  that  is  accorded  to  mining  engineers 
as  a  body. 

In  spite  of  the  importance  of  improvement  in  tech- 
nical standards  in  the  milling  and  treatment  of  a  gold 
ore,  there  seem  to  be  few,  if  any,  engineers  available 
in  New  York  City  to  whom  an  inquiry  could  be 
referred.  The  cyanide  process  was  responsible  for 
doubling  the  output  of  the  essential  bulwark  of  cur- 
rency within  about  twenty  years;  an  extraordinary  in- 
terest and  advance  in  technical  methods  has  been 
evident ;  gold  ores  are  complex  in  many  instances,  and 
the  problems  involved  In  the  selection  of  a  suitable 
treatment  are  highly  controversial;  there  is  constant 
need  for  expert  and  impartial  advice  on  subsidiary 
processes.  Yet  the  professional  directory  of  the 
■ntains  no  mention  of  any  one  engineer 
practicing  in  New  York  City  who  specializes  in  such 
work.  As  a  reason  for  thil  m  can  only  assume  that 
there  is  no  livelihood  for  the  ■  inide  metal- 

lurgist who  aspires  to  a  position  as  consultant.     Tt    is 
also    probable    that    serious    inroads    into    professional 

,!.  has   been 

made  by  industrial  firms  who  are  willing  to  advise  ami 
report  free  of  charge,  or  for  a  nominal  fee.  but  whose 
viewpoint  is  biased  hy  a  desire  that  their  clients  . 
certain  patented  or  manufactured  equipment. 


In  many  quarters  it  is  considered  that  the  metal- 
lurgy of  gold  and  the  preparation  of  a  gold  ore  for 
hydrometallurgical  treatment  constitute  an  unimpor- 
tant sideline  in  the  qualifications  of  a  mining  engineer. 
Such  a  conclusion,  however,  is  unfair  to  specialists  and 
detrimental  to  technical  progress  in  a  highly  compli- 
cated phase  of  professional  work.  At  present  the 
cyanide  process  should  claim  an  increasing  amount  of 
study  from  specialists,  but  such  men  are  likely  to 
remain  in  touch  with  the  work  only  if  they  are  given 
the  opportunity  in  due  course  to  obtain  recognition  as 
consulting  experts. 

It  is  obvious,  so  far  as  the  numerous  patent  processes 
are  concerned,  that  expert  advice  is  often  needed  to 
prevent  waste  of  time  and  money  by  prospective 
licensees ;  and  in  many  cases  to  divert  the  inventor's 
efforts  along  channels  of  greater  promise.  It  is  an 
exceedingly  difficult  matter  for  even  a  specialist  to  get 
at  the  bottom  of  the  majority  of  such  processes,  to 
find  out  the  nature  of  the  secret  chemical  or  procedure 
on  which  the  inventor  bases  his  promises.  In  the 
majority  of  cases  the  claims  made  are  absurd,  and  this 
is  sufficient  to  warrant  caution. 

Speaking  broadly,  however,  the  non-technical  or  un- 
sophisticated individual  who  wants  impartial  opinion  on 
the  treatment  of  a  gold  ore  is  at  a  loss  how  to  proceed. 
He  turns  to  the  technical  press  and  finds  recent  prac- 
tice exemplified  in  one  new  and  extensive  installation 
by  the  retention  of  amalgamation  as  a  preliminary  to- 
cyanide  treatment,  whereas  in  another  he  discovers  that 
it  has  been  discarded;  in  one  instance  all-sliming  is 
adopted;  in  another  there  is  a  characteristic  reversion 
to  gravity  leaching.  The  general  answer  to  this  ap- 
parent want  of  agreement  is  that  each  ore  has  its  own 
peculiarities.  This  is  only  partly  true,  however,  for 
identical  ores  are  being  treated  by  fundamentally  dif- 
ferent methods.  The  disparity  can  best  be  explained 
as  being  the  result  of  personal  bias  and  due  to  the 
influence  of  the  personal  equation.  But  the  point  we 
would  emphasize  by  italics,  were  they  permitted,  is 
this:  How  much  of  the  prevailing  practice  is  due  to 
the  opinions  of  specialists  in  the  metallurgy  of  gold — 
men  who  have  earned  the  distinction  of  being  experts 
hy  reason  of  wide  experience,  varied  responsibility. 
and  professional  achievement — men  who  are  as  un- 
biased in  their  views  as  they  are  impartial  in  their 
choice  of  equipment?  For  such  we  make  a  plea  for 
recognition  as  consulting  engineers  in  a  branch  of 
technology  that  deserves  encouragement  and  demands 
the  application  of  a  hijrh  standard  of  specialized  knowl- 
edge and  a  broad  experience  in  engineering,  chemistry, 
and  metallurgy. 


Tin  Smelting  in  the  United  States 

IN  1010  the  American  Smelting  &  Refining  Co.  built 
a  tin  smelter  at   Perth   Amboy,   in   New  Jersey.      It 
had    a    capacity    of    750    tons    per    month    when    it 
started.     This  plant   was    intended  primarily    to    treat 
Ml  rate    from   the   Bolivian   mines,    some   of   which 
were  controlled  hy  the  American  Smelting  &  Refining 
i  o,    or    tb,  nil    interests.      At    the    start    the 

landslips    in    the    Panama    ('anal    Interfered    with    the 

regular  receipt  of  shipments  of  ore  from  South  America, 
but    at     that     time    the    principal    danger    seemed    to    be 

lity  of  the  Bolivian  Government  imposing  a 
differential  tariff  on  barilla,  or  60  per  cent  concentrate. 

and    bars    of    metal.      However,    nothing    unpleasant    of 
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this  kind  appears  to  have  happened.  The  smelting  of  tin 
ores  at  Perth  Amboy  has  grown  to  considerable  propor- 
tions, as  the  following  figures  testify: 

Tin  Production 

U.S.,       A.  S.  &R., 
Lb.  Lb. 

1916  4,522.000       4,522,009 

1917  12.130,000  12,130,000 

1918  20,568,000  19.868,000 

1919  24,472,000  15,340.000 

1920  35,304,000  IS, 511, 160 

1921  23,0S4,000  11,915,954 

It  is  apparent  that  whereas  for  two  years  the  A.  S. 
&  R.  had  the  monopoly  of  the  business,  since  then  its 
success  has  attracted  others  to  participate,  so  that  now 
the  A.  S.  &  R.  has  a  capacity  to  smelt  half  of  the  total 
output.  The  chief  competitor  has  been  the  Williams 
Harvey  Corporation,  which  has  a  smelter  on  Jamaica 
Bay,  in  Brooklyn,  N.  Y.  The  United  States  imports 
annually  about  150,000,000  lb.  of  tin,  of  which  the 
major  part  comes  from  the  Straits  Settlements  and 
another  large  part  from  Banka  and  Billiton,  two  islands 
in  the  Dutch  East  Indies.  The  Nigerian  tin  goes  to 
England.  Our  country  produces  none — or  at  the  most 
40  or  50  tons  of  cassiterite  per  annum.  This  comes 
from  Alaska  and  the  Carolinas. 

The  tin-smelting  industry  of  the  United  States  is 
now  almost  completely  shut  down  for  want  of  an  ade- 
quate supply  of  concentrates.  Bolivian  tin  mines  find 
it  more  profitable  to  ship  their  tin  to  Europe  than  to 
have  it  smelted  in  the  United  States,  cheaper  by  at  least 
$10  per  ton.  It  was  this  differential  in  smelting  rates 
that  led  the  American  refiners  to  ask  for  a  duty  of  two 
cents  per  lb.  on  imported  metal,  but  they  were  denied 
the  tariff  protection.  The  future  of  tin  smelting  in  the 
country  is  hardly  bright. 


Mining  on  the  Bolshevik  Plan 

IN  AN  EDITORIAL  on  April  22,  1922,  we  described 
the  proposed  Bolshevik  expedition  from  New  York 
to  work  mines  in  Siberia  on  the  communistic  basis; 
and  we  warned  our  readers  as  to  the  inevitable  outcome 
of  the  venture.  Not  much  time  has  been  lost  in  prov- 
ing the  failure  of  the  enterprise,  conducted  under  an 
organization  called  Kuzbas,  whose  central  office  is  or 
was  in  New  York  City.  Recent  Associated  Press  dis- 
patches convey  the  tale  of  two  Americans  who  have 
left  the  Kuzbas  colony  and  arrived  at  Riga,  in  Latvia. 
These  men  paid  their  $300  entrance  fee,  and  went  to 
work  in  the  Siberian  coal  mines  on  the  mutual  profit- 
sharing  plan :  but  there  were  neither  profits,  decent  food, 
nor  better  housing  than  a  tent.    Finally  they  escaped. 

The  latest  news  that  reaches  us  from  Russia  is  that 
communism  is  being  abandoned  with  all  possible  speed. 
Shops  have  been  opened,  houses  returned  to  owners, 
money  allowed  to  circulate,  trade  resumed — even  gov- 
ernment warehouse  receipts  for  grain  next  year  sold 
for  good  gold  and  silver,  which  the  inhabitants  are 
bringing  out  of  their  hoarding  places.  The  impression 
of  our  informant — a  close  observer — is  that  Russia  is 
"coming  back"  and  that  she  is  doing  so  by  abandon- 
ing the  tenets  of  Bolshevism.  Meanwhile,  there  is  some 
joy  in  knowing  that  the  I.  W.  W.  are  agitating  in 
Russia,  protesting  their  treatment  by  the  Soviets. 

The  radicals  have  wrecked  Russia  and  brought  it 
to  the  depths  of  misery  through  attempting  to  put  into 
effect  their  ideals.  Prosperity,  if  it  returns,  will  do  so 
because  their  methods  are  being  ditched. 


On  the  Value  of  Repetition 

CAPTIOUS  CRITICS  are  inclined  to  cavil  when 
they  read  something  in  the  technical  press  that 
is  neither  new  nor  novel.  Nevertheless,  the 
repetition  of  an  important  fact  or  the  reiteration  of 
an  irrefutable  axiom  is  likely  to  do  more  good  than 
the  description  of  an  unproved  process  or  an  incursion 
into  the  problematical.  We  are  inclined  nowadays  to 
overstress  the  value  of  the  undiscovered,  meanwhile 
neglecting  to  take  full  advantage  of  the  obvious.  It  is 
patent,  to  those  who  discriminate,  that  more  failures 
are  traceable  to  a  neglect  of  fundamentals  than  to  in- 
superable obstacles.  It  is  easier  and  a  good  deal  more 
exhilarating  to  seek  for  the  spectacular  method  of 
overcoming  difficulties  than  to  reason  a  way  to  success 
by  the  employment  of  basic  facts  and  the  recognition  of 
common-sense  principles. 

One  of  the  chief  duties  of  the  editorial  staff  of  a 
technical  paper  is  to  answer  inquiries  from  those  who 
recollect  or  have  been  told  that  an  editorial  or  an 
article  on  a  subject  in  which  interest  is  awakened  has 
at  some  indeterminate  date  appeared  in  print.  Lucky 
indeed  are  those  who  are  able  to  find  the  information 
needed;  for  the  great  majority  lack  the  preliminary 
scent  with  which  to  justify  a  precise  inquiry.  Many 
of  our  correspondents  candidly  confess  an  ignorance  of 
particular  subjects,  usually  elemental,  and  for  them  we 
are  inclined  to  bespeak  the  toleration  of  the  other  sec- 
tion of  our  subscribers  who  might  criticize  adversely  a 
repetition  of  what  to  them  would  appear  as  the  obvious. 
Mining  engineering  covers  such  an  immense  field  that 
he  who  boasts  of  knowledge  and  proficiency  in  all  its 
branches  must  be  ignorant  of  his  own  shortcomings. 
To  be  frank,  how  many  of  us,  if  questioned  on  some 
special  subject  outside  our  own  experience,  would  be 
inclined  to  plead  preoccupation  with  other  matters,  to 
give  ourselves  time  and  opportunity  to  consult  an  en- 
cyclopedia or  a  colleague?  Part  of  an  editor's  time 
should  be  allocated  to  the  segregation  of  the  valueless 
from  the  essential  and  the  emphasizing  of  the  useful. 
It  is  not  enough  to  say,  for  example,  that  a  particular 
explanation  of  a  phenomenon  was  made  ten  years  ago, 
or  that  a  certain  method  of  treatment  was  in  practice 
and  was  described  in  1898.  In  these  times  of  stress  and 
bustle  no  one  man  has  the  time  to  keep  apace  with  all 
that  is  published  or  practiced ;  neither  can  the  ordinary 
individual  be  trusted  to  separate  the  wheat  from  the 
chaff,  as  it  were,  and  to  store  only  what  is  valuable, 
for  future  use.  If  technical  journalism  is  to  fulfill  its 
high  purpose  it  must  step  aside  occasionally  from  an 
emphasis  of  the  up  to  date,  in  order  to  impress  on  all 
and  sundry  the  vast  importance  of  those  elementary 
facts  and  common-sense  principles  that,  one  must  con- 
fess, are  often  overlooked.  The  mere  recapitulation  of 
such  usually  leads  to  a  mental  retrospection  that  is  emi- 
nently stimulating.  It  is  as  easy  to  forget  the  essential 
as  it  is  to  remember  the  recent  and  the  spectacular, 
because  our  heads  are  always  cluttered  with  rubbish 
that  is  stored  away  in  the  hope  that  it  may  ultimately 
prove  of  value. 

The  frequent  reiteration  of  what  is  worth  while  is 
necessary,  even  though  it  disturb  the  equanimity  of 
those  whose  memories  do  not  need  jogging  in  at  least 
one  particular  subject.  Others  are  less  fortunate;  and, 
as  they  constitute  the  majority,  we  will  strive- to  serve 
them,  taking  no  heed  of  the  captious  critics  who  gave 
us  the  text  for  this  digression  from  our  technical  do- 
main. 
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The  Prince  and  the  Engineers 


By  T.  A.  Rickard 


OX  NOVEMBER  17  the  Prince  of  Wales  attended 
a  dinner  held  under  the  auspices  of  the  Insti- 
tution of  Mining  Engineers  and  the  Institution 
of  Mining  and  Metallurgy  at  the  Guildhall  in  the  city 
of  London.  The  presence  of  the  popular  Prince  caused 
the  attendance  to  be  unusually  large  and  representative. 
Sir  John  Cadman  presided.  In  response  to  the  toast 
of  the  evening,  the  Prince  made  a  charming  speech,  in 
the  course  of  which  he  remarked:  "Sir  John  probably 
has  been  down  many  more  mines  than  I  have,  and  I 
expect  he  will  agree  with  me  that  it  is  much  easier  to 
talk  to  miners  in  the  bowels  of  the  earth  than  it  is  to 
address  a  gathering  of  mining  experts  in  the  Guildhall. 
But.  both  on  my  own  property  in  the  Duchy  of  Corn- 
wall and  elsewhere — especially  when  I  came  across  them 
in  tunneling  companies  in  France — I  have  always  found 
miners  to  be  the  best  of  good  fellows,  and  I  am  sure 
mining  experts  are  just  the  same."  The  Prince  is 
Duke  of  Cornwall  and  draws  a  large  part  of  his  income 
from  the  'old  county',  which  Sir  Arthur  Quiller-Couch 
called  "the  delectable  Duchy".  His  reference  to  his 
meeting  with  the  Cornish  and  other  miners  on  the 
battlefield  must  have  touched  a  responsive  chord.  He 
proceeded  to  say:  "Even  if  I  cannot  claim  to  be  an 
expert,  I  can  claim  some  right  to  speak  at  any  meeting 
which  concerns  mining;  for,  from  the  earliest  times, 
Cornwall  has  been  the  nursery  and  the  school  of  mines. 
Richard  Trevethick,  perhaps  the  greatest  of  mining 
engineers,  was  born  and  bred  in  Cornwall,  and  educated 
at  Camborne,  and  something  of  his  skill  and  persever- 
ance has  always  lived  on  in  the  Cornish  miner,  making 
him  a  sterling  pioneer  overseas,  and  enabling  him  to 
face  with  rare  courage  and  optimism  the  depression 
through  which,  I  am  sorry  to  say,  the  Cornish  mining 
industry  is  passing  today.  There  are,  happily,  signs 
that  the  worse  is  over,  but  we  in  Cornwall  look  to  the 
company  assembled  here  tonight  to  help  us,  by  improving 
the  methods  of  dressing  minerals  and  by  devising  more 
economical  means  of  working,  to  bring  back  prosperity 
to  the  industry  in  the  country".  The  reference  to 
Trevethick  reminds  me  that  many  years  ago,  when  it 
was  planned  to  inscribe  the  names  of  mining  worthies 
on  the  facade  of  one  of  the  exhibition  buildings,  at 
Chicago.  I  think,  the  question  arose  as  to  whose  names 
should  be  so  honored.  Most  of  us  thought  of  Agricola 
Bauer)  and  Rossiter  Raymond,  but  stopped 
there.  Undoubtedly  Richard  Trevethick,  the  inventor 
of  the  Cornish  pump  in  1798  and  of  the  locomotive  [n 
1801,  is  one  of  the  worthies  of  mining;  so  is  Schreiber, 
the  great  Saxon  mining  engineer  whose  name  appears 
in  connection  with  many  important  European  mines  at 
the  close  of  the  eighteenth  century.  He  was  the 
founder  of  the  School  of  Mini  al  Moutiers  in  Savoy, 
and  the  director  of  it    in    1808. 

Among   other    interesting   ob  ervations,    the    Prince 
remarked:      "The   first   duty    thai    we   owe    to  all    con- 

!    with    the    industry    is    to    provide,    so    far    as    is 

humanly  possible,  for  their  wf<  '         There  must  always. 

be  an  element  of  danger   in  mining,  as  In 

ing;  perhaps  that  is  whj  these  two  typically 
British  trad.-  the  one  working  under  the  earth,  the 
other  on  the  fare  of  the  water  dways  attracted 

the  right    sort  of  man.     An  Australian   poei    has  said: 
'No  game  was  ever     '*   worth  B  rap  into  which  no  acci- 


dent, no  mishap,  could  possibly  find  its  way';  that  is 
certainly  true  of  games;  and  I  think  it  is  equally  true 
of  more  important  things  than  games.  But  the  very 
fact  that  there  are  these  inevitable  risks  in  mining  or 
seafaring  making  them  the  fine  professions  they  are, 
means  that  it  is  all  the  more  necessary  for  us  as  a 
nation  to  reduce  the  risks  to  a  minimum.  Should  we 
have  made  the  most  of  our  island  situation  unless  v. 
had  constantly  year  after  year  devoted  energy,  brains, 
and  money  to  trying  to  solve  the  problem  of  safety  at 
sea?  The  problem  of  safety  underground  is  just  as 
urgent;  and  it  is  because  your  Institution  has  worked 
so  hard  for  that  end  that  I  am  particularly  glad  to  come 
here  and  meet  your  members  today".  The  reference 
to  the  risk  inherent  in  games  and  in  other  things  that 
are  worth-while  reminds  one  of  the  Prince's  fondness 
for  riding  to  hounds,  polo,  steeple-chasing,  and  other 
virile  sports,  and  of  his  recent  spill  in  the  hunting-field. 
He  makes  a  right  comparison  between  those  "who  go 
down  to  the  sea  in  ships  and  see  the  wonders  of  the 
great  deep"  and  those,  no  less  daring,  who  go  down  the 
mine  in  skips  and  see  the  wonders  of  the  subterranean 
world  of  rock  and  ore. 

One  aspect  of  the  Prince's  presence  at  this  affair  and 
his  expression  of  goodwill  to  the  mining  engineers 
must  not  be  overlooked.  This  public  dinner  of  the  twc 
Institutions  is  one  of  the  few  royal  recognitions  of  the 
mining  profession.  In  1909  King  Edward  laid  the 
foundation  stone  of  a  new  Royal  School  of  Mines  build- 
ing, but  it  is  fair  to  say  that  the  mining  engineer  has 
received  but  scant  notice  from  those  in  high  authority 
and  has  been  regarded  only  too  often  as  merely  a 
pestiferous  person  whose  prospecting  activities  in  dis- 
tant lands  made  trouble  for  the  officials  at  the  Foreign 
Office.  This  attitude  is  curious  if  one  remembers  that 
the  expansion  of  the  British  empire  has  followed  upon 
the  explorations  of  the  miner;  trade  has  followed  the 
flag,  but  the  flag  has  followed  the  pick.  Consider  the 
history  of  Australia.  New  Zealand,  Canada,  and  South 
Africa.  It  is  not  necessary  to  belabor  the  point. 
Nevertheless  one  may  venture  to  express  regret  that 
Cecil  Rhodes,  who  made  his  money  out  of  mining,  did 
not  found  a  mining  college  at  Oxford  instead  of  estab- 
lishing his  grandiose  scheme  of  international  education. 
The  profession  in  Great  Britain  needed  the  prestige 
thai  would  have  accrued  from  Oxford's  recognition  ot 
mining  engineering  as  a  gentleman's  vocation.  The 
War  helped  to  establish  the  profession  in  public  esteem 
because  many  graduate  mining  engineers  proved  excel- 
lent officers  in  the  artillery,  and  the  tunneling  opera- 
tions, to  which  the  Prince  referred,  brought  both, 
miners  and  mining  engineers  into  honorable  prom- 
inence. General  Haig  said  of  them:  "In  their  specia. 
work  they  have  demonstrate,!  their  complete  superiority 
over  the  Germans".    Whether  in  defensive  mining  or  in 

Hi.'  offensive  "they  have  shown",  he  added,  "the  high 
lalrtiea  both  as  military  engineers  and  as  fighting 
troops".  Our  own  engineer  units  arrived  at  a  time 
when  movement  had  succeeded  the  long  period  of  sta- 
tionary fronts,  so  they  mis-,-. I  this  particular  experience 
of  mining  on  the  battlefield,  but  we  unite  in  congratu- 
lating our  comra  is  on  their  military  record 
and  on  this  latest  recognition  of  their  services  to 
civilization  in  times  of  peace. 
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The  Mining  Game 
The  Editor: 

Sir — Today,  in  spite  of  the  natural  economic  adjust- 
ments, there  is  less  money  invested  or  chanced  in  min- 
ing than  ought  to  be  invested.  Investors  have  been  so 
lied  to,  and  so  robbed,  that  they  have  struck.  And 
even  if  your  publication  advocates  and  believes  that 
blue  laws  will  help  the  miner  and  mine  machinery 
manufacturer,  this  does  not  make  your  belief  fact,  be- 
cause the  truth  of  the  matter  is  that  blue  laws  do  not 
protect.  If  the  mining  profession  is  ever  to  be  cleaned 
up,  the  cleaning  must  begin  from  the  inside,  and  not 
from  the  outside;  and  the  leading  mining  publication 
can  be  one  of  the  great  instruments  to  accomplish  the 
proper  kind  of  cleaning.  The  public  must  be  given  the 
opportunity  to  do  business  with  honest  promoters.  Hon- 
est engineers  must  render  honest  work  and  honest  re- 
ports. These  things,  and  not  law,  represent  the  salva- 
tion of  the  mining  industry. 

The  writer  will  explain  his  peculiar  interest  in  min- 
ing and  will  ask  kindly  consideration  for  his  very  poor 
English.  In  his  youth,  which  is  not  so  greatly  remote, 
he  desired  to  become  a  mining  engineer,  and  took  the 
examinations  necessary  for  an  entrance  into  the  well- 
known  Massachusetts  mining  school.  In  spite  of  the 
fact  he  could  throw  mathematics  and  chemistry  over 
his  shoulder  with  an  extra  strong  arm,  and  could  use 
sufficient  French  and  German,  your  writer  miserably 
failed  in  his  examinations.  He  could  not  pass  the  com- 
mon English  test,  nor  could  he  pass  the  re-examination 
so  kindly  allowed.  Thus  he  failed  to  go  to  this  mining 
school,  and  only  the  private  study  of  geology  and  years 
of  reading  your  publication  have  given  him  the  very 
slight  knowledge  of  mining  he  possesses.  Presumably 
the  examinations  today  call  for  perfect  tests  in  psy- 
chology, and  theology,  and  political  economy,  or  ought 
to  call  for  these  tests;  because  as  even  the  vital  essen- 
tials of  a  common  education  have  given  way  to  frosted 
coatings  and  expensive  flavorings,  where  the  personality 
and  salary  and  half-year  vacations  of  the  instructors 
take  the  place  of  providing  useful  profitable  education, 
one  obtains  a  very  clear  impression,  from  your  mining 
journal,  that  properly  wearing  a  white  collar  and  im- 
maculate diamond-studded  cuffs  is  more  important  to 
a  mining  engineer  than  finding  dirty  pay  dirt. 

The  writer  will  ask  further  consideration,  not  for 
himself,  but  for  his  home  town,  Newbury,  in  Massa- 
chusetts, which  town  he  will  timidly  assert  is  in  a  min- 
eralized country  where  volcanic  action  has  been  made 
plainly  evident  and  which  town  has  many  times  been 
well  rocked  by  earthquakes.  Since  1880  several  small 
companies  have  attempted  to  locate  high-grade  ore 
without  finding  much  ore  or  spending  much  money.  The 
latest  attempt  made  in  1919-1921  did  result  in  spending 
over  $160,000,  when  the  Merrimac  Development  Co. 
attempted  to  mine  ore  at  the  old  Chipman-Merrimac 
mine.  This  Merrimac  mine  was  reopened  in  August, 
1919.  It  was  closed  down  the  first  of  March,  1921, 
when  the  miners,  receiving  no  pay  for  some  time,  and 


little  pay  for  a  longer  time,  went  on  strike,  and  left 
the  plant  with  the  steam  up  and  the  fires  undrawn. 

There  stands  a  wreck,  with  its  deserted  mine  build- 
ings, to  prove  conclusively  that  blue  laws  do  not  protect. 
Laws!  What  do  they  amount  to?  There  are  laws 
against  lotteries;  but  for  the  last  ten  years  there  has 
never  been  a  time  I  could  not  go  out  to  the  nearest 
barber  shop  or  pool  room,  and  buy  lottery  tickets,  and 
buy  them  openly.  They  have  even  been  sold  on  the  church 
door  steps.  Any  time  I  could  call  for  a  list  of  the 
monthly  or  weekly  winners,  and  receive  a  printed  card 
giving  the  real  names  and  addresses.  There  are  laws 
against  manufacturing  or  drinking  liquor,  but  every 
other  house,  in  these  eastern  states  anyhow,  is  better 
supplied  with  liquor  now  than  was  the  case  when  liquor 
was  free;  although  now  it  is  doubly  the  dishonest 
liquor,  and  most  of  it  very  costly  and  exceedingly 
abominable  in  character. 

Finance  as  applied  to  mining  is  different  from  other 
finance.  Mining  is  a  game  of  gambling,  although  the 
products  of  mining  form  the  frame  timbers  of  empires. 
The  majority  of  those  who  gamble  on  the  stock  ex- 
change or  invest  in  lotteries  lose  their  money,  and  its 
loss  benefits  no  one.  Though  mining  is  also  gambling, 
it  is  gambling  with  certain  known  chances;  and  in 
honest  mining  the  per  cent  of  chance  is  not  more  than 
in  many  ordinary  manufacturing  businesses  when 
losses  are  considered,  while  the  possible  winnings  are 
far  beyond  the  profits  of  usual  manufacturing.  More- 
over, in  honest  mining,  the  miners,  mine-machinery 
manufacturers,  and  the  public  are  all  benefited,  even 
where  losses  take  place.  But  mining,  being  a  gamble, 
follows  in  the  footsteps  of  all  gambling. 

A  great  magnitude  of  capital  is  ready  to  swamp  the 
mining  industry  with  all  the  capital  it  can  use;  and 
more  than  it  can  use,  as  safe  interest  rates  go  to  a 
low  level.  Yet  your  mining  journal  does  not  see  any 
of  this  capital  in  evidence  or  see  any  of  this  capital 
coming  the  mining  way.  Also,  your  mining  journal  is 
very  sensitive  because  many  people  look  with  contempt 
upon  a  mining  engineer.  So  today  you  stand  ready  to 
back  blue  laws,  although  these  laws  help  the  large  crook, 
and  breed  blackmail  and  hypocrisy.  Yet  blue  laws  will 
not  deceive  the  high-class  investing  public  into  believ- 
ing it  is  now  a  good  thing  to  invest  money  with  men 
you  could  not  trust  without  the  laws  to  curb  them. 

An  ideal  method  of  providing  money  for  mining  pur- 
poses would  be  by  a  unit  of  banker  and  engineer;  capi- 
tal and  experience.  A  banker  with  independent  capital 
himself,  joining  perhaps  with  other  men  of  capital, 
some  of  them  mining-machinery  manufacturers,  would 
associate  himself  directly  with  an  engineer  of  mature 
years  of  age  and  mining  experience,  and  an  engineer 
possessed  of  excellent  judgment  rather  than  one  of  ex- 
cessive learning.  This  unit  firm  would  then  establish 
its  business  and  engineering  offices — with  salesmen, 
clerks,  messengers,  geologists,  and  engineers — for  the 
sole  business  of  handling  the  money  of  investors,  for 
the  purpose  of  providing  money   for   prospecting,   ex- 


1106 


Engineering  and  Mining  Journal-Press 


Vol.  114,  No.  26 


ploration,  and  development  of  mines  and  oil  lands.  The 
products  of  this  unit  firm  would  be  mining  stock,  but 
mining  stock  greatly  differing  from  ordinary  mining 
stock,  for  this  fh-m  would  manufacture  mines  and  sell 
the  manufactured  product,  similar  to  the  manner  a 
shoe  manufacturer  manufactures  shoes  and  sells  them. 
This  firm  would  make  a  large,  safe,  reasonable  profit 
from  a  manufactured  product,  mines,  represented  by 
shares,  and  would  only  retain  such  stock  in  the  mines 
as  did  not  immediately  sell  when  offered  to  the  public. 
The  idea  is  that  this  unit  firm  gives  up  the  chances 
of  making  big  money  in  fortunate  holdings,  and  as  a 
reward  for  real  service  given  to  the  investing  public 
the  firm  receives  a  fairly  larjje  legitimate  profit  through 
the  sale  of  stock  in  mines  this  firm  has  established  and 
financed. 

There  is  another  side  of  the  mining  question.  Your 
publication  holds  up  its  hands  in  horror  at  the  thought 
of  synthetic  gold.  Yet  at  the  same  time  your  publica- 
tion advocates  and  lauds  the  manufacture  of  mental  gold. 

The  relative  number  of  men  with  real  brains  in  this 
world  is  smail  indeed,  but  the  world  and  your  publica- 
tion, while  deprecating  synthetic  gold,  manufacture  or 
attempt  to  manufacture  brains.  Millions  upon  millions 
of  dollars,  running  into  the  billions,  have  been  invested 
in  something  worse  than  poor  mines.  This  wasted 
money  has  been  invested  in  schools  and  colleges  which 
vainly  attempt,  under  the  religiously  sacred  name  of 
education,  to  turn  ordinary  clay  into  brains.  It  can't 
be  done.  It  never  has  been  done.  It  never  will  be  done. 
One  of  the  most  laughable  factors  connected  with  this 
manufacture  of  gold-plated  synthetic  brains  is  the  sci- 
ence of  personality,  which  in  plain  language  means  to 
cheat  by  fraud.  Personality  is  the  science  of  assuming 
something  that  has  no  existence  in  fact,  and  acting  just 
the  opposite  of  the  natural  way  to  act.  In  actual  life 
we  are  testing  a  man's  ability  and  fitness  to  make  or 
ruin  a  mine,  or  a  man's  ability  to  cut  up  the  human 
body  for  good  or  for  death,  by  the  caliber  of  his  smile. 
Personality  gives  an  E.M.  to  a  nonenity,  an  M.D.  to  a 
quack.  Our  systems  of  education,  even  technical  edu- 
cation, are  creating  abominations  that  may  well  be 
likened  to  Victor  Hugo's  man  who  laughed,  only  educa- 
tion has  operated  on  the  head  rather  than  on  the  face. 
We  use  our  colleges  to  instruct  a  multitude  of  ordinary 
men.  and  we  tattoo  their  brains  with  images  of  power 
and  greatness  as  a  sailor  tattooes  his  arms  and  breast. 
Efficiency  of  human  material  would  empty  the  col- 
leges and  fill  the  trenches  with  better  men  or  fill  the 
P00rh0USe8,  It  is  economic  waste  to  operate  the  ciil 
leges  and  schools  as  they  are  now  being  operated 

When  a  man.  by  nature  and  training,  is  fitted  for  the 
profession  of  s  mining  engineer,  and  experience  in  the 
trenches  has  given  this  mining  engineer  the  necessary 
mental  judgment  bo  he  can  play  the  mining  game  to 
the  limit,  then  when  this  man  engages  in  the  mining 
game  to  the  limit  of  his  ability  he  is  playing  a  man's 
game,  lighting  nature  in  a  greal  and  grand  fight. 
Roosevelt  onl-  followed  m  the  footstept  of  great  men 
when  he  left  the  ignoble  crowds  of  eating  and  drinking 
Americana  and  songhl  the  |i  .    and  the  deserts 

rth,  to  face  wild  animals,     Since  the  foundation 
of   the    world,    the    greatest    men.    and    their   imit. 
have  always  longed  to  get  into  the  wilderness  and  ftghl 
Old    the   animals   of    nature 

In  bia  natural  element,  tbi  i  tan  citizen,  the 

minn  f  mi        lie  hag  the  entire 

ear"     for  hi-    feet   to  travel,  and  th<    entire  ),road  eternal 


heavens  for  his  thoughts  to  roam.  To  fight  against 
nature  in  the  wilderness  and  on  the  desert,  beneath 
caverns  of  rock,  against  heat  and  cold,  against  thirst 
and  deluge,  against  barricade  of  mountains  of  snow, 
and  over  paths  of  reptiles  and  robbers — this  is  a  man's 
game.  To  win  gold,  and  silver,  and  copper,  and  precious 
metal  from  its  lair  is  a  man's  game.  It  is  not  the  loss 
of  money  that  has  brought  the  game  into  disrepute: 
men  who  risk  money  on  mines  expect  oftentimes  to  lose. 
It  is  not  the  bad  judgment  of  badly  educated,  incompe- 
tent engineers,  who  ought  not  to  be  engineers,  that  has 
brought  the  game  into  disrepute:  when  it  is  so  neces- 
sary to  take  some  chances,  guesses  may  even  be  good 
guesses  and  go  wrong.  It  is  plain  downwright  robbery 
that  has  queered  the  mining  game. 
Newburyport.  Mass.  Frederick  E.  Green. 


Another  Optimist 
The  Editor: 

Sir — It  is  seldom  indeed  that  one  has  the  pleasure 
of  reading  an  article  so  full  of  real  good  common 
sense  and  worth  as  that  by  F.  C.  Smith,  on  page  933 
of  the  issue  of  Nov.  25,  entitled  "Prospectors."  While 
it  may  be  true  that  the  total  number  of  prospectors  at 
work  in  this  country  is  less  than,  say,  ten  years  ago, 
it  is  also  true  that  the  average  intelligence  and  metal- 
lurgical knowledge  possessed  by  those  who  are  at  work 
is  at  least  double  what  the  early  prospector  had. 

So  far  from  the  mines  of  this  country  and  Canada 
having  all  been  found,  it  is  an  actual  fact  that  a  good 
start  toward  locating  all  the  orebodies  has  not  even 
been  made.  The  first  group  of  men  who  will  option 
a  number  of  promising  claims,  under  the  best  geologi- 
cal advice  to  be  obtained,  systematically  prospect  them 
with  skilled  men  and  with  a  complete  outfit  of  diamond 
drills  and  enough  capital  to  keep  at  it,  will  surely  be 
rewarded  with  one  real   great   mine. 

Think  of  the  vast  area  that  has  never  been  touched. 
that  mav  perhaps  not  show  any  mineral  indications 
on  the  surface,  but  that  may  at  depth  be  the  very 
richest  of  ore-bearing  ground.  Here  in  this  camp 
commercial  copper  ore  is  being  found  at  2,500  ft., 
and  no  sign  that  the  final  depth  has  been  explored. 

I  feel  that  I  can  view  both  sides  of  this  question 
fairly.  Have  been  a  burro  and  bean  prospector — dog 
train,  canoe  and  snowshoe  in  Alaska  and  Canada,  pack 
train  in  Mexico  and  on  the  West  Coast;  was  in  the 
early  development  of  the  Joplin  field,  placer  and  dredgl 
in  Guatemala,  and  have  been  field  engineer  for  a 
number  of  large  undertakings.  I  believe  that  the  min- 
ing business  in  future  tonnage  extraction,  market  value, 
technically  trained  expert  men.  low  treatment  costs, 
improved  metallurgical  processes,  and  attractive  pos- 
sibilities for  the  employment  of  large  capital  is  far 
and  away  better  this  moment   than   it   has  ever  been. 

Toward  the  coming  id'  this  good  time,  the  prospector 
will  always  be  found   in  the   front   of  the  fight. 

Miami.  Ariz.  <'.  K.  Hart. 

Religion  ami  Science 
the  Editor: 

Sir  Referring  to  tin  editorial  on  "Religion  and 
Science."  in  your  issue  of  Oct.  14,  it  was  a  relief  to 
have  the  author  bring  US  back  again  info  the  port  of 
"Common  Sense."  Einstein  can  be  followed  with  in- 
terest   in    relativity,    and    "Nothing    has    quality    except 

by  comparison"  expresses  the  equation. 

Mind    la    real    and    apparently    gTOWB    from    babyhood 
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till  death,  but  is  so  aloof  from  the  body  that  even 
physicians  do  not  know  in  full  what  their  corporal 
organization  is  doing.  This  growth  of  the  mind  is 
but  a  tangled  mass  of  mundane  stress  that  may  well 
be  left  behind  on  parting  with  its  terrestrial  habitation 
Can  anyone  say  there  has  been  alteration  in  the 
texture  of  the  human  mind  during  its  existence?  Knowl- 
edge increases.    Anything  more? 

Beginning  as  we  know,  with  forms  that  cannot  be 
classified  as  between  organic  and  inorganic,  animal  or 
vegetable,  development  leads  along  divergent  i-outes  to 
such  contrasting  terminals  as  the  Andes  condor  and  the 
deep-sea  fish  of  the  Norwegian  fiords.  The  next  step  may 
be  forms  which  will  traverse  interplanetary  space,  im- 
pelled by  known  or  unknown  powers. 

Following  Henri  Bergson,  and  this  editorial,  in  their 
faith  of  great  ultimate  development  of  the  human 
intellect,  none  hope  for  a  further  mental  victory  than 
to  understand  what  has  already  been  accomplished. 
We  have  one  timepiece,  the  earth.  Its  records  start 
one  thousand  million  years  ago;  even  then,  everything 
we  yearn  to  know  for  we  do  not  yet  aspire  to  be 
creators)  had  been  thought  out  and  done.  By  whom? 
By  something,  anyhow,  existent  then  and  before,  and 
assuredly  today.  John  B.  Hastings. 

Los  Angeles,  Calif. 


Prospectors  and  Prospecting 
The  Editor: 

Sir — The  field  of  the  prospector  in  the  United  States 
is  certainly  more  limited  than  it  was  fifty  or  even 
twenty-five  years  ago,  and  most  of  the  so-called  "grass- 
root"  mines  have  been  discovered.  But  these  are  not 
the  only  difficulties  with  which  the  old-time  prospector 
or  his  successor  must  contend. 

Assume  that  the  prospector  has  been  grubstaked, 
and  has  been  successful  in  finding  a  promising  outcrop: 
unless  it  is  a  grass-root  mine  with  enough  ore  easily 
available  to  make  it  pay  from  the  start,  his  troubles 
have  only  begun.  Nobody  wants  to  develop  a  prospect 
these  days.  Many  prospectors  of  my  acquaintance 
bear  witness  to  this.  They  come  in  from  the  hills 
hopefully,  with  good  specimens  and  alluring  descrip- 
tions, to  be  met  with  cold  and  fishy  stares  from  the  men 
with  money  whom  they  approach;  or  they  are  referred 
to  engineers  who  ask  them  questions  as  to  the  amount 
of  work  done,  the  number  of  samples  taken  (with 
assays  at  $1.50  each  and  upwards),  the  average  value 
of  the  ore,  width  of  vein,  length  of  payshoot  and  similar 
details. 

These  the  "old-timer"  answers  with  increasing  doubt, 
until  at  last  he  wraps  his  specimens  up  in  the  tattered 
newspapers,  and  says,  sadly  or  angrily,  as  the  case 
may  be:  "I  guess  maybe  you  don't  want  a  prospect. 
I  never  claimed  this  was  a  developed  mine." 

Those  questions  are  tiresome  and  useless  and  dis- 
couraging to  the  prospector.  But  they  must  be  asked, 
because  the  men  who  have  the  spending  of  the  money 
will  not  spend  it  on  generalities. 

But  somehow,  the  practical  prospector  cannot  be  per- 
suaded to  do  even  the  simplest  things  to  meet  the  con- 
ditions which  he  encounters  when  he  comes  to  town 
to  sell  an  interest  in  a  prospect.  There  is  nothing 
difficult  in  taking  proper  samples  at  intervals  along  a 
vein,  measuring  the  width  sampled,  and  taking  a  piece 
big  enough  to  look  at  and  representative  of  each  sort 
of  material  sampled.     It  is  easy  enough  to  get  samples 


assayed,  also,  if  the  man  to  be  interested  is  convinced 
that  they  were  properly  taken. 

When  Sam,  or  Bill,  or  Tom  comes  down  from  the 
hills  with  a  story  of  a  likely  looking  "strike"  and  some 
specimens  to  back  it  up,  the  impulse  is  to  roll  the  old 
blankets  and  go  out  to  see.  It  would  mean  at  least 
some  bully  days  in  the  hills,  and  some  interesting  look- 
ing around  with  a  good  scout.  But  the  Man  Who  Pays 
says :  "Hold  on  here !  How  do  you  know  that  this  old 
galoot  has  got  a  damn  thing?  Where  are  his  maps 
and  sample  returns?"  Then  the  prospector  tramps 
away  to  the  next  office,  and  you  turn  to  the  perusal  of 
Report  No.  973,  which  has  been  thumbed  by  the  engi- 
neers of  so  many  so-called  exploration  companies  that 
it  is  almost  illegible.  You  know  that  there  is  not  one 
chance  in  a  thousand  of  its  telling  anything  of  interest. 
If  I  had  my  way  about  it,  I  would  spend  most  of  my 
time  in  the  hills  looking  over  what  the  prospector  has 
to  offer.  That  is  where  the  mines  are  to  be  found. 
Also,  I  would  make  it  a  point  to  grubstake  a  few  good 
prospectors  in  such  a  way  that  they  could  really  pros- 
pect, and  not  spend  most  of  their  time  rounding  up 
burros,  or  the  modern  equivalent  thereof,  which  is 
tying  up  a  broken-down  car  of  well-known  make  with 
baling  wire.  I  would  want  to  have  something  to  say 
as  to  where  they  did  their  work,  and  what  things  they 
picked  to  dig  on,  and  how  much  digging  was  to  be 
done.  And  there  would  certainly  be  quite  a  lot  of  dig- 
ging, for  that  is  the  way  mines  are  to  be  made  in  the 
future. 

The  day  of  the  prospector  is  not  over  by  any  means, 
but  the  day  is  past  when,  without  adequate  financial 
assistance,  the  prospector  can  expect  to  find  a  mine  and 
bring  it  to  a  productive  stage.  If  mines  are  to  be 
found  to  take  the  places  of  those  which  are  being  ex- 
hausted, they  will  be  found  by  a  combination  of  pros- 
pecting and  development  of  prospects. 

Without  intelligent  and  aggressive  development  work, 
following  the  initial  activities  of  the  prospector  there 
will  be  few  new  mines.  There  is  also  a  field  for  pros- 
pecting which  does  not  appeal  to  the  "old-timer."  He 
wants  to  find  something  that  he  can  see  shine  in  his 
pan,  or  make  a  nice  precipitate  in  a  test  tube.  He  is 
not  interested  in  the  surficial  signs  of  a  disseminated 
copper  deposit,  for  instance.  And  while  his  patience  is 
great,  it  is  still  too  little  to  enable  him  to  divide  a  large 
area  into  imaginary  squares,  and  classify  and  reclassify 
rock  specimens  from  each  square,  and  draw  curves 
representing  the  inefficiency  of  results,  and  so  decide 
whether  there  has  been  the  necessary  amount  of  second- 
ary enrichment. 

In  this  it  must  be  confessed  that  one's  sympathy  is 
with  the  prospector  whose  patience  is  too  little,  or 
whose  common  sense  is  too  great.  Personally,  in  doubt- 
ful cases,  I  prefer  a  churn  drill  to  the  use  of  the 
guessometer,  no  matter  how  highly  educated. 

At  the  same  time,  there  are  many  things  that  we 
have  learned  about  outcrops,  and  the  conditions  con- 
trolling the  formation  of  ore  deposits,  which  are  valu- 
able guides  in  carrying  on  the  development  of  pros- 
pects. Consequently  we  sometimes  feel  justified  in 
recommending  development  chances  which  would  not 
appeal  to  the  practical  prospector.  We  can  even  take 
chances  on  things  which  he  tried  and  gave  up.  There 
are  mines  to  be  found  in  the  United  States,  and  a  great 
many  will  be  found  when  necessity  forces  activity  in 
development  of  prospects.  J.  H.  Farrell. 

San  Francisco,  Calif. 
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Metallurgists  of  Note 

FREDERICK  LAIST 


SOME  engineers  achieve  success  by  getting  wide 
experience  in  different  parts  of  the  world.  They 
may  not  stay  more  than  a  few  months  with  any 
one  company,  but  after  five  or  ten  years  of  this  sort 
of  experience  they  feel  qualified  to  hold  down  a  position 
of  importance.  The  diffi- 
culty comes  in  finding  a 
suitable  opening.  Others 
feel  it  more  advisable  to 
stick  to  one  company, 
and,  granted  the  neces- 
sary ability,  gradually 
work  up  to  the  top.  This 
method  is  not  so  attrac- 
tive to  the  young  man 
with  a  leaning  to  ad- 
venture, but  it  is  produc- 
tive of  results,  particu- 
larly if  the  company  is 
a  large  one,  like  Ana- 
conda, with  diversified 
interests,  and.  also,  if  it 
is  a  company,  again  like 
Anaconda,  which  makes 
a  practice  of  training 
and  advancing  its  own 
men  rather  than  bringing 
in  outsiders  for  its  more 
important  positions. 
Frederick  L  a  i  s  t  has 
made  his  way  by  the 
one-company  route,  and 
therefore,  when  we 
asked  him  for  some  of 
the  high-lights  of  his 
life,  he  said  "I  am  afraid 
my  life  has  been  very 
uneventful  and  does  not 
furnish  very  exciting 
material  for  a  biograph- 
ical sketch."  We  know 
however,     that     a     man 

who  has  spent  twenty  years  with  the  great   Anaconda 
company,  from  the  bottom  to  the  top,  must  have  been 
intimately  concerned  with  some  interesting  happenings. 
Frederick    Laist    was    born    in    that    Ohio    town    made 
famous  by  the  "The  Prince  of  Pilsen"     Cincinnati     on 
80,    1878.    'Thirteen  years  later  the  family   moved 
alifornia,  where  advantage  was  taken  of  the  facil- 
ities offered    by    the   college  of  chemistry    in    the    Uni- 
versity of  California.     Graduating  in   1901,   Mr.   Lalal 
'•■'I  an  appointment  on  the  chemical  faculty  of  the 
University   of  Utah,  and  in  his  one  and  a  halt 

there  made  a  Btndj  Of  the  treatment  of  oxidi/.ed  ores 
by  leaching.  Then  he  entered  that  famous  Btamping 
ground  of  metallurgical  ne<  BStinfl 

ment  of  the  Anaconda  Copper  .Mining  Co.  This  is  Ihe 
of  the  Anaconda  ladder.  Graduates  of  the 
ng  department  go  next  to  thi  chemical  laboratory, 
through  the  position  of  chief  chemist,  then  super- 
intendent of  one  of  the  subsidiary  departments,  and 
finally,  if  they  have  the  requisite  ability  and  personality, 


are  promoted  to  executive  positions.  This  is  exactly 
the  course  that  Mr.  Laist  followed.  After  four  years  in 
the  testing  department  and  laboratory,  he  was  made 
superintendent  of  blast  furnaces,  and  a  year  later,  assis- 
tant general  superintendent  of  the  smelter.  When  Mr. 
Wraith  resigned  as  gen- 
eral superintendent  of 
the  Anaconda  works  to 
become  general  manager 
of  the  International 
works  at  Salt  Lake,  Mr. 
Laist  succeeded  to  his 
position,  in  January. 
1913.  About  a  year  later, 
technical  supervision  of 
the  Anaconda  and  Great 
Falls  plants  was  com- 
bined, and  he  was  made 
metallurgical  manager  of 
both  plants,  succeeding 
to  the  general  manager- 
ship of  both  in  1917. 
soon  after  Mr.  Mathew- 
son's  resignation.  Mr. 
Laist  is.  in  addition, 
chief  metallurgist,  and 
has  charge  of  the  de- 
signing of  the  plants  for 
the  Anaconda  company's 
South  American  prop- 
erties at  Potrerillos  and 
Santiago.  Most  of  the 
improvements  w  h  i  c  It 
have  been  made  in  the 
Anaconda  plants  since 
1913  have  been  initiated 
and  carried  on  under  Mr 
Laist's  immediate  super- 
vision. These  included 
the  application  of  the 
flotation  process  ;  the  en- 
largement of  the  Ana 
conda  plant  from  a  capacity  of  18,000,000  to  28,000,000 
lb.  of  copper  per  month;  increasing  the  recovery  from 
78  to  91  per  cent;  equipping  the  reverberatories  with 
coal-dust  tiring;  remodeling  the  converter  plant;  build- 
ing and  remodeling  the  roaster  and  concentrator  plants; 
construction  of  a  Cottrell  plant  of  new  design,  with 
arrangements  to  treat  the  arsenical  dust  thereby  caught : 
construction  of  a  leaching  and  acid  plant;  and,  perhaps 
most    important   of  all.   the  construction   of   a   zinc 

centrator  and  an  electrolytic  zinc  plant,  now  producing 
10,000,000  lb.  of  high-grade  zinc  per  month.  Mr.  Laist 
has  given  full  publicity  in  the  technical  press  to  all 
of  these  Improvements  as  made,  a  policy  that  has  evi- 
dent!} redounded  to  the  advantage  of  the  company,  ami 
to  which  the  management  of  less  important  companies 
may  well  give  heed.  Many  a  visitor  to  the  Anaconda 
company's  plant  can  testify  as  to  Mr.  Laist's  courl 

and  hospitality. 

In    1 '. »<»7   Mr.   Laist   was   married  to  Rosalba   Murphy. 
and  they  have  one  boy  and  two  girls. 
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Marketing  of  Metalliferous  Ores  and  Concentrates — I 

Miners  Should  Study  the  Ore-Purchasing  Business — Better  Contracts 
Might  Be  Made  —  Failure  to  Realize  Expense  Involved  in  Extracting 
and  Refining  Metals  in  Ore  —  Reasons  for  Deductions  and   Charges 


By  Arthur  B.  Parsons 

slant  Editor,  Engineering  and  Mining  Journal-Press 


ONE  TROUBLE  with  a  great  many  sellers  of 
metalliferous  ore  (concentrate  is  merely  ore, 
usually  crushed,  from  which  some  of  the  detri- 
mental or  less  valuable  pieces  or  particles  have  been 
culled)  is  that  they  make  too  little  effort  to  understand 
the  somewhat  complicated  business  of  the  buyer  of  ore. 
The  marketing  of  anything  involves  a  transaction 
between  a  seller,  who  wants  to  get  every  cent  he  c^.n 
for  the  thing  sold,  and  a  buyer,  who,  assuming  that  the 
thing  in  question  is  valuable  to  him,  wants  to  get  it 
for  just  as  little  as  he  possibly  can.  It  is  probably  well 
to  qualify  this  statement  by  pointing  out  that  the  buyer 
of  ore  always  should  be  looking  ahead  for  future  ton- 
nage— which  is  the  very  essence  of  his  business — and 
accordingly  he  does  not  necessarily  negotiate  the  pur- 
chase of  a  single  lot  of  ore  strictly  on  the  basis  of  the 
value  of  that  specific  lot. 

To  get  the  best  price  for  anything  you  have  to  sell 
you  must  know  how  badly  the  man  you  are  dealing  with 
wants  the  thing;  in  other  words,  you  must  be  able  to 
form  some  idea  of  how  much  he  is  willing  to  pay.  To 
do  that  intelligently,  you  must  have  an  accurate  general 
knowledge  of  his  business. 

.Many  Steps  Between  Ore  and  Finished  Metal 

Before  considering  the  details  of  ore-buying  con- 
tracts and  schedules,  it  will  be  well  to  discuss  sundry 
general  conditions.  The  process  of  preparing  copper, 
lead,  or  zinc  for  sale  to  a  manufacturer  usually  entails 
four  distinct  operations:  (1)  Mining,  or  getting  the 
metal-bearing  rock  out  of  the  ground;  (2)  concentrating, 
or  separating  the  profitable  portions  of  the  run-of-mine 
rock  from  the  unprofitable;  (3)  smelting,  or  isolating 
the  metallic  constituents — as  impure  bullion — from  the 
remainder — as  slag — after  melting  the  whole  of  the 
concentrate  with  appropriate  fluxes  in  a  suitable  fur- 
nace; and  (4)  refining  or  separating  the  different  metals 
from  each  other.  Zinc  metallurgy  is  singular;  (3)  and 
(4)  do  not  apply  to  it  in  detail.  Theoretically,  the  net 
value  of  any  ore  to  the  miner  is  the  difference  between 
the  market  value  of  the  economically  recoverable  metals 
in  the  unmined  ore  and  the  cost  of  doing  the  things  just 
enumerated,  plus  the  cost  of  transporting  ore  and  metal, 
marketing  the  metal,  and  financing  the  successive  opera- 
tions, and  the  paying  of  a  reasonable  profit  to  every- 
body but  himself.  If  this  "difference"  is  not  a  negative 
quantity  the  miner  should  then  make  appropriate  deduc- 
tions for  the  development  and  equipment  of  the  mine 
and  set  up  the  necessary  reserves  for  depreciation  and 
depletion ;  if  there  is  still  something  left  he  can  inscribe 
a  few  figures  on  the  right  side  of  his  own  profit-and-loss 
account.     Far  be  it  from  me  to  discourage  the  miner! 

Now.  as  a  rule  the  second  of  the  operations  men- 
tioned is  performed  at  or  near  the  mine  by  the  miner 
(I  will  use  the  words  miner  and  smelter  to  represent 
respectively  the  mining  company  and  the  smelting  com- 
pany  for  the  sake  of  simplicity).     The  concentrating 


process  may  consist  of  an  elaborate  treatment  in  an 
expensive  mill,  or  it  may  be  simply  sorting  by  hand  to 
remove  a  small  portion  of  the  best  material  for  ship- 
ment, or  to  remove  a  small  proportion  of  the  waste  mate- 
rial so  as  to  increase  the  per-ton  value  of  the  remainder. 
Often  the  ore  is  shipped  just  as  it  comes  from  the  mine 
— frequently,  indeed,  when  it  ought  not  be.  I  shall 
allude  to  this  later. 

Possible  Ways  to  Eliminate  the  Smelter 

Progress  is  continually  being  made  in  the  develop- 
ment of  processes  which  will  make  it  possible  for  step 
( 3)  in  the  series  of  four  to  be  done  at  the  mine,  even 
though  it  be  a  small  one.  For  example,  chloride  volatil- 
ization and  leaching  processes  of  sundry  kinds,  whereby 
operation  (2)  may  be  practically  eliminated,  offer 
prospects  of  obviating  the  necessity  for  shipment  to  a 
smelter.  The  product  of  such  treatment,  instead  of  con- 
centrate, is  impure  bullion  that  may  go  directly  to  the 
refinery.  This  is  a  step  in  the  right  direction  from  the 
standpoint  of  ultimate  economic  efficiency,  particularly 
on  account  of  the  prevailing  high  cost  of  transportation. 

However,  the  customary  procedure  today  is  to  ship 
either  crude  ore  or  concentrate,  of  comparatively  high 
grade,  to  a  custom  smelter;  and  it  is  with  the  transac- 
tion in  which  the  miner  disposes  of  his  ore  to  the 
smelter  that  this  article  is  particularly  concerned. 
There  are  a  few  mills  in  the  country  that  take  ores  on 
a  custom  basis,  and  later  I  shai'i  mention  briefly  the 
buying  practice  of  two  of  them. 

The  "Why"  of  a  Custom  Smelter 

The  reasons  why  ore  and  concentrate  are  shipped, 
often  hundreds  of  miles,  to  a  custom  smelter  are  not 
obscure,  but  it  will  be  well  to  enumerate  some  of  them, 
as  they  have  a  bearing  on  the  subject  of  marketing.  In 
the  first  place,  a  satisfactory  smelter  charge  requires 
various  constituents — essentially  lime,  iron,  and  silica. 
If  one  or  two  of  these  constituents  must  be  supplied  by 
adding  barren  rock,  the  process  is  not  economical.  The 
ideal  ore  would  contain  these  elements  in  proper  pro- 
portions to  be  self-fluxing — but  such  ores  are  seldom 
found.  The  next  best  thing  would  be  to  have  a  mine 
producing  two  or  more  kinds  of  ore  that  would  afford 
the  proper  mixture.  Then  that  mine  might  build  a 
small  smelter  of  its  own.  The  practical  procedure,  how- 
ever, is  for  a  company,  operating  for  the  specific  pur- 
pose, to  accumulate  and  mix  the  ore  from  various  mines 
of  various  districts,  at  custom  plants  built  at  indus- 
trial and  railroad  centers.  A  second  reason  is  the  fact 
that  an  efficient  smeltery  must  be  a  very  large  plant;  it 
must  have  large  stocks  of  ore  to  insure  constant  and 
uniform  operation;  it  must  run  for  decades,  and,  un- 
fortunately, few  mines  have  ore  in  sight  for  many  years 
ahead. 

Perhaps  the  greatest  service  that  the  custom  smelter 
does  the  mining  industry  is  in  supplying  a  market  at 
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which  the  miner  who  is  developing  a  prospect  can  sell 
small  lots  of  ore  and  thereby  assist  in  defraying  his 
expenses  as  he  goes  along.  Otherwise  he  would  have  to 
find  new  money  for  all  his  development  work,  and  accu- 
mulate ore  on  his  dump  until  such  time  as  the  blocked- 
out  reserves  warranted  the  erection  of  a  small  smelter. 
Moreover,  a  small  smelting  plant  is  costly,  and  few 
mines  even  of  medium  size  can  afford  to  finance  expen- 
sive plants.  Big  mines  always  start  from  little  ones, 
so  let  the  custom  smelter  have  full  credit  for  having 
been  a  most  potent  factor  in  the  development  of  our 
mineral  resources. 

As  it  is  of  course  impracticable  to  treat  small  lots  of 
ore  separately  and  pay  the  miner  for  the  actual  metal 
recovered,  the  only  alternative  method  is  for  the  custom 
smelter  to  purchase  the  ore  outright  and  settle  for  it  on 
the  basis  of  the  analysis  as  determined  by  sampling  and 
assaying.  Except  for  some  zinc  ores,  these  settlements 
are  calculated  on  the  current  quotations  for  refined 
metals,  as  published  in  the  Engineering  and  Mining 
Journal-Press.  The  purpose  of  this  last  is  to  allow  the 
producer  to  benefit,  or  suffer,  from  price  fluctuations. 
Otherwise,  the  smelter  would  be  assuming  an  added  risk 
for  which  he  necessarily  would  provide  by  increasing 
his  treatment  charge  on  each  lot  of  ore. 

Ore  Buying  a  Complex  Business 
The  producer  of  ore  or  concentrate  has  but  one  object 
in  selling:  that  is  to  get  the  most  he  can  for  the  product 
of  his  mine  or  mill.  For  the  custom  smelter  the  problem 
of  ore  buying  is  more  complex.  Just  as  a  railroad  com- 
pany must  have  traffic,  so  a  smelter  must  have  ore  to 
continue  in  business.  As  a  result  of  distributing  over- 
head expense  he  can  afford  to  pay  more  for  ore  (which 
is  merely  another  way  of  saying  to  make  the  smelting 
charges  less)  if  his  plant  is  working  at  full  capacity. 
Accordingly,  he  makes  low  rates  for  low-grade  ore,  or 
ore  on  which  the  mining  costs  are  high,  and  usually  he 
charges  "what  the  traffic  will  bear"  for  high-grade  or 
cheaply  mined  ores.  Like  the  railroad  company,  also, 
he  finds,  not  strangely,  that  he  can  afford  to  make  lower 
rates  where  there  is  competition  than  he  can  where 
there  is  none.  That  is  why  the  smelting  charges  in  Salt 
Lake  valley  are  low;  the  A.  S.  &  R.,  United  States,  and 
International  companies  are  all  in  the  market  for  ores, 
and  rivalry  is  strong.  If  you  must  have  a  mine,  other 
things  being  equal,  select  one  in  the  neighborhood  of 
I  ake  Citj  ! 
The  smelter  should  always  look  ahead.  He  can  afford 
to  make,  and  often  does  make,  rates  that  means  little  or 
ik,  profit  to  him,  in  the  expectation  that,  as  a  mine  is 
developed,  richer  and  therefore  more  profitable  ore  will 
be  ruined,  uhich  will  come  to  him  by  virtue  of  the  con- 
tract thai  irl  'ii<i  nol  appear  to  be  advan- 
ig.  Broadly  speaking,  a  custom  smelting  enter- 
■  depends  for  its  success  on  the  prosperity  of  the 
miniiiK  industrj  in  the  region  tributary  t<>  it.  Mining 
in  this  region  must  Ik  active  if  the  smelter  is  to  pi 
and  it  cannol  long  1h-  active  unless  it  is  prosperous. 
This  seemi  to  I  lent  fact,  even  though  the 
policj  of  one  large  smelting  company,  that  has  enjoyed 
a  virtual   monopoly   in   a   certain    territory,   until   a    l*<  w 

.  was  apparently  e  tablished  without  regard 
for  the  principle.  A  change  in  thai  policy  appears  to 
have  been  made,  however. 

ten  Hilda  that  his  company  will  need 
regularly  an  additional  supply  ol  a  particular  kind  of 
ore.    Tonnage    shipped  from  sundr   properties  are  con 


tinually  fluctuating,  and  the  "balance"  may  be  short  of 
one  clsss  of  ore.  He  can  afford  to  make  a  contract  for 
that  particular  kind  of  ore  on  better  terms  than  he  other- 
wise might.  It  is  to  the  advantage  of  the  prospective 
seller  to  know  as  much  as  he  can  of  such  conditions. 

Mistaken  Attitude  op  "Small"  Miner 

The  big  mining  company  knows  the  ins  and  outs  of 
the  smelting  business  as  well  as  the  smelter  himself; 
the  smelter  knows  that  it  knows,  and  the  consequence  is 
the  arrangement  of  a  contract  on  fair  and  equitable 
terms  without  any  great  ado.  Many  small  mine  owners, 
on  the  other  hand,  could  get  more  favorable  terms  if 
they  would  pay  more  attention  to  the  making  of  their 
ore-selling  contract.  Although  some  fail  to  realize  it. 
this  may  be  as  big  a  factor  in  the  success  of  their  enter- 
prise as  the  intelligent  development  of  the  mine  or  the 
efficient   extraction  of  the   ore. 

Too  frequently  the  question  of  arranging  a  smelter 
contract  is  dismissed  with  the  feeling  that  the  schedule 
is  a  document  too  "complicated"  to  understand  and  that 
the  smelter  is  going  to  get  the  best  of  it  anyway.  If 
one  must  be  robbed,  why  not  accept  it  cheerfully?  This 
attitude  is  wrong  for  several  reasons.  In  the  first 
place,  the  miner  who  feels  this  way  probably  believes 
that  he  is  being  treated  a  great  deal  worse  than  he 
really  is.  He  knows  the  assay  value  of  his  ore  and  he 
notes  the  big  difference  between  that  and  the  return 
from  the  smelter;  but  he  does  not  always  take  into  ac- 
count the  fact  that  the  railroad  takes  a  large  toll  for 
hauling  the  ore  to  the  smelting  plant;  that  the  smelter 
does  not  recover  and  market  all  the  contained  metal; 
that  his  ore  must  help  pay  the  cost  of  running  the  big 
plant;  and  that  the  pig  lead  or  blister  copper  must  be 
hauled  a  long  distance  to  the  refinery  and  there  be 
subjected  to  an  expensive  treatment;  all  of  these  are 
rightly  charged  to  his  ore.  He  must  help  pay  interest 
on  the  capital  invested  in  all  the  plants  in  which  these 
processes  are  carried  out  and  he  must  pay  interest  on 
the  money  advanced  by  the  smelter  to  let  him  have 
cash  on  the  delivery  of  the  ore.  All  this  is  fair,  and  it 
is  fair,  also,  that  both  the  smelter  and  the  refiner,  if 
they  happen  to  be  separate  companies  instead  of  one 
organization,  make  a  reasonable  profit  on  the  business. 

Ore  Schedules  Not  Mysterious 

When  the  average  miner  says  the  smelter  schedule  is 
"complicated"  he  generally  means  that  it  is  also 
'  mysterious."  Most  ore-buying  contracts  are  com- 
plicated— some  unnecessarily  so — but  they  are  not 
mysterious.  There  is  a  specific  reason  for  each  of  the 
provisions.  These  are  largely  standardized  and  are 
virtually  the  same  for  the  most  favorable  contract  and 
the  most  exorbitant  one 

The  figures  that  are  typed  in  to  fill  the  occasional 
blanks  are  the  meat  of  the  contract.  The  miner  owes 
it  to  himself  to  make  some  study  of  ore  buying  before 
be  attempts  to  sell  his  ore.  Even  if  a  producer  is  at 
the  mercy,  so  to  speak,  of  the  smelter,  on  account  of 
the  location  of  his  mine  and  the  consequent   absence  of 

any  competition  in  buying,  be  will  usually  fare  much 
etter  than  he  otherwise  might  if  he  understands  some- 
thing about,  the  ore-buying  business.     Smelting  plants 
aie  built    and  operated   for   the  sole   purpose  of  making 
money,  and  the  miner  should  not  expect  to  rely  upon  the 
liberality  or  generositj  ol  the  ore  buyer. 
There   is  another  phase  of   the   question    from   th< 
era'   point   of  view  thai    Is   frequently   overlooked. 
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After  the  contract  is  made,  it  is  often  put  in  the  safe 
at  the  mine  and  forgotten.  Many  mine  managers  fail 
to  appreciate  the  possibilities  of  increasing  profits  by  so 
preparing  the  ore  as  to  secure  maximum  returns  under 
the  contract.  The  prevailing  high  freight  rates  make 
this  opportunity  particularly  promising.  I  shall  give 
some  interesting  figures  to  demonstrate  this  point 
in  the  concluding  part  ef  this  article. 

Open  Rates  Less  Favorable 

Most  ore  is  sold  under  the  terms  of  a  formal  contract 
usually  of  several  years'  duration.  These,  of  course, 
vary  somewhat  in  their  general  provisions  and  widely  in 
the  specific  terms  to  be  used  in  the  actual  calculation  of 
settlement.  The  part  of  the  contract  that  deals  with  fac- 
tors to  be  used  in  ascertaining  the  money  due  the  vendor 
is  called  the  schedule.  In  form,  the  schedule  is  practically 
the  same  whether  the  transaction  is  controlled  by  a 
special  contract  or  is  simply  made  on  the  "open"  rates 
offered  by  the  smelter  for  any  one  who  desires  to  ship. 
The  figures  in  the  schedule  of  a  specific  contract  ought 
to  be,  and  usually  are,  more  favorable  to  the  shipper 
than  these  specified  under  the  open  contract;  unless,  as 
has  been  suggested,  the  vendor  is  not  sufficiently  well 
informed  to  obtain  concessions. 

The  difference  between  the  gross  value  of  the  market- 
able constituents  of  the  ore  as  determined  by  assay,  on 
the  date  of  settlement,  and  the  return  to  the  miner,  is 
made  up  of  two  elements:  (1)  smelting  charges  (in 
which  are  included  unavoidable  metallurgical  losses) 
and  (2  i  what  may  be  termed  marketing  charges.  The 
latter  are  definite  charges  against  the  ore  that  for  con- 
venience are  paid  by  the  smelter  in  behalf  of  the  miner 
and  charged  on  the  settlement  sheet.  They  may  include 
(a)  freight  on  ore  from  mine  to  smelter,  (b)  demur- 
rage, (c)  extra  sampling  costs  and  umpire  assaying, 
i  d)  freight  on  lead  or  copper  to  the  refinery,  and  (e) 
duties  and  customs  chai-ged  if  the  ore  is  of  foreign 
origin.  The  freight  on  metal  to  New  York  or  to  other 
eastern  refinery  point  may  be  calculated  as  a  separate 
item  or  it  may  be  provided  for  in  the  deduction  from 
the  metal  quotation  used  for  settlement.  Under  the  first 
arrangement  the  seller  gains  or  loses  by  changes  in  the 
freight  rate.  The  cost  of  refining  and  of  the  marketing 
of  refined  metals,  whether  done  by  the  smelter  himself 
or  by  a  separate  company,  is  generally  covered  by 
an  arbitrary  deduction  from  the  metal  quotation  and 
virtually  becomes  part  of  the  smelting  charge. 

Smelting  charges  may  be  classified  under  three  heads : 

1.  Nominal  treatment  charge  ( called  by  some  work- 
ing charge),  which  often  fluctuates  with  the  value  of  the 
ore,  with  the  content  of  some  constituent,  or  with  the 
market  quotation  for  some  constituent. 

2.  Deductions  from  assay  content  (metallurgical  losses 
are  usually  covered  here),  or  from  market  price,  of  the 
various  marketed  metals  for  calculating  the  amount 
to  be  credited  to  the  shipper. 

3.  The  various  penalties  imposed  because  of  the 
presence  of  undesirable  constituents  that  are  presumed 
to  make  the  treatment  more  costly.  Iron  is  sometimes 
paid  for,  although  it  is  of  course  not  recovered.  It 
simply  is  the  antithesis  of  one  of  the  penalized  con- 
stituents. 

This  seems  to  be  complex.  However,  as  I  have  said, 
there  is  a  theoretical  reason  for  each  provision.  The 
ideal  end  in  view  is  to  adjust  the  smelting  charge  so 
that  each  lot  of  ore  is  credited  with  exactly  what  it 
returns  to  the  smelter  and  is  debited  in  an  amount  pro- 
portional to  the  expense  entailed  in  the  treatment  of  it 


and  in  the  marketing  of  the  resulting  metal.  It  is  also 
intended  to  diminish  the  profit  to  the  smelter  on  ores 
of  low  grade,  and  on  all  ores  during  periods  when 
market  quotations  are  low;  and,  obversely,  to  increase 
the  profit  on  rich  lots,  and  during  periods  of  high  quota- 
tions. It  is  manifestly  desirable  that  as  between  the 
two  lots  of  ore  the  one  that  is  more  costly  to  treat 
should  pay  the  higher  charge. 

In  actual  practice,  unfortunately,  this  ideal  principle 
is  applicable  as  between  differents  lots  shipped  by  the 
same  miner,  rather  than  as  between  the  shipments  from 
different  miners.  The  proportional  part  of  the  smelting 
expense  borne  by  ore  shipped  by  one  company,  as  com- 
pared with  another,  depends  upon  how  shrewdly  and 
how  successfully  the  smelter  contract  has  been  nego- 
tiated rather  than  upon  the  character  and  mineral  con- 
tent of  the  ore.  Selling  ore  is  primarily  a  business 
transaction;  in  negotiating  a  contract  the  ore  buyer 
does  not  care  particularly  where  he  gets  his  "margin" 
so  long  as  he  gets  it.  He  uses  the  technical  phases  of 
smelter  operations  as  convenient  arguments  to  con- 
vince the  miner.  This  is  not  to  say,  of  course,  that  he 
must  not  guide  his  purchases  by  the  requirements  of  the 
metallurgists. 

Typical  ores  may  be  divided  into  several  classes,  for 
each  of  which  different  schedules  may  apply.  The  fol- 
lowing classification  can  be  made: 

(a)  Lead  ore,  rich  in  lead,  low  in  copper. 

(b)  Copper  ore,  rich  in  copper,  low  in  lead. 

(c)  Dry  siliceous  ore,  low  in  lead,  low  in  copper 
valuable  for  gold  and  silver. 

( d)  Zinc  ores. 

I  shall  now  discuss  the  charges,  deductions,  and 
penalties  mentioned  in  paragraphs  1,  2,  and  3  above, 
giving  the  reasons  assigned  for  the  deductions  from  the 
"full  value"  as  determined  from  assays  and  market  quo- 
tations. Zinc  ores  are  subject  to  peculiar  provisions, 
and  may  best  be  discussed  separately. 

Nominal  Treatment  Charge — This  is  an  arbitrary 
charge  that  theoretically  represents  the  normal  operat- 
ing expense  entailed  in  treating  a  ton  of  smelted  mate- 
rial. Sometimes  this  charge  is  made  low  to  delude 
shippers  into  thinking  they  are  getting  a  good  contract, 
when  the  difference  is  made  up  in  some  of  the  other 
charges.  For  dry  ores,  the  treatment  charge  frequently, 
and  reasonably,  fluctuates  in  proportion  to  the  gross 
value  of  the  metal  content.  The  following  is  taken  from 
one  schedule: 

$5  per  ton  for  ores  with  gross  metal  content  less  than  $25. 
$6  per  ton  for  ores  with  gross  metal  content  $25  to  $40. 
$8  per  ton  for  ores  with  gross  metal  content  over  $40. 

One  schedule  for  lead  ores  provides  a  base  of  $2.50 
per  ton  for  30  per  cent  lead  content,  with  a  debit  of  10c. 
for  each  unit  (20  lb.)  of  lead  under  30  per  cent  and  a 
credit  for  each  in  excess.  This  smelter  desires  rich 
lead  ores.  On  the  other  hand,  another  smelter  bases  the 
charge  on  50  per  cent  lead  content,  on  open  contract,  at 
$15  per  ton,  debits  the  shipper  10c.  per  ton  for  each  unit 
above,  and  credits  him  for  each  unit  below.  This  plant 
has  a  surplus  of  high-lead  ores  and  varies  the  treatment 
charge  in  proportion  to  the  grade  of  the  ore. 

Ores  Vary  in  Value  to  Different  Smelters 

To  illustrate  the  fact  that  one  smelter  may  well 
afford  to  make  more  favorable  terms  than  another  for 
a  particular  class  of  ore,  presume  an  oxidized  ore  con- 
taining 6  per  cent  copper  and  50  per  cent  iron.  A 
smelter  who  was  accustomed  to  buying  iron  ore  con- 
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taining  no  marketable  metals  to  flux  his  copper-furnace 
charge  would  be  justified  in  making  a  nominal  smelting 
charge,  whereas  a  competitor,  whose  ore  supply  was 
balanced  so  far  as  iron  was  concerned,  would  charge  for 
the  oxidized  copper-iron  ore  because  the  high  iron  con- 
tent would  have  the  effect  of  increasing  the  iron  in  his 
slag,  thereby  making  a  dirtier  slag — i.e.,  one  containing 
more  copper.  In  Colorado  there  has  always  been  an 
excess  of  dry  siliceous  ore.  To  collect  the  precious 
metals  efficiently  there  should  be  8  or  10  per  cent  of 
lead  on  the  charge;  accordingly,  high  lead  ores  have 
always  been  at  a  premium.  These  are  only  examples  of 
dozens  of  problems  that  enter  the  business  of  buying 
ore  and  fixing  treatment  charges. 

Deductions  on  Content  and  Quotation — I  shall  not 
attempt  to  go  into  a  technical  discussion  of  the  argu- 
ments used  to  justify  the  amount  of  the  deductions  that 
come  under  this  head,  but  will  enumerate  the  usual  fig- 
ures and -give  the  reasons  briefly. 

The  minimum  amount  of  gold  settled  for  varies  from 
0.01  oz.  up  to  0.05  oz. ;  the  entire  assay  content  is  usually 
paid  for,  and  the  price  varies  between  $19  and  $20  per 
oz.,  as  against  the  standard  mint  value  of  $20.67.  The 
non-payment  for  minute  quantities  is  based  on  the 
theory  that  a  certain  amount  goes  into  the  slag.  How- 
ever, this  is  rather  inconsistent  with  the  payment  for 
100  per  cent  of  the  assay  content.  In  practice,  the 
smelter  always  sells  much  more  gold  than  he  pays  for, 
one  reason  being  that  the  furnace  recovery  is  higher 
than  the  assay  recovery.  The  deductions  for  gold  may 
therefore  be  categoried  among  the  "margins"  that  go 
to  make  up  the  smelter's  profit. 

The  minimum  amount  of  silver  recognized  is  usually 
1  oz.  per  ton.  Generally  95,  though  sometimes  90  or 
100,  per  cent  of  the  content  is  paid  for ;  and  frequently 
3  or  3Jc.  per  oz.  is  deducted  from  the  market  price  in 
figuring  settlement.  The  "minimum"  and  "95  per  cent" 
provisions  cover  metallurgical  losses.  These  used  to  be 
much  greater  than  they  are  now,  on  account  of  volatil- 
ized silver  which  was  lost  before  the  days  of  fume  clean- 
ing in  baghousts  and  Cottrell  treaters.  Silver  differs 
from  gold  in  that  gold  does  not  volatilize  appre- 
ciably. Moreover,  there  is  always  enough  lead  or  cop- 
per as  a  collector  to  get  practically  all  the  gold,  whereas 
the  silver,  being  present  in  greater  bulk,  is  likely  to  be 
forced  in  greater  quantity  into  the  slag  if  the  percent- 
age of  collecting  metal  on  the  charge  is  nol  sufficiently 
high.  The  deduction  of  3c.  or  Sic.  from  the  market 
price  of  the  metal  is  designed  to  cover  refining  and 
marketing  charges  and  interest  on  the  capital  involved, 
and  to  protect  the  smelter  against  depreciation  of  the 
price  between  the  time  of  settlement  and  the  time  that 
the  actual  metal  finally  gets  on  the  market.  This  may- 
be from  50  to  120  days.  Of  course  the  Pitt  man  Act 
eliminates  this  element  of  uncertainty,  temporarily,  for 
silver  he  principle 

is  sound. 

1\H  I  \RKKT    Fl.l 

A  word  ..!  explanation  hen  will  apply  Ifkewi 
•  imilar  deductions  in  the  quotations  for  lead  ami 
per  based  on  possible  lo    ■  I  to  fluctuations 

,n  th<  i  beoretlcallj  -  he  has  his  plant 

running  regularly,  a  smelter  sho        -   able 

prevailing  mark>  i  rhich  control 

hi.--  settlements  I  quantity  of 

metal  that  that  ore  contains.     If  hi    does-l  ol  do  this,  in 


speculating  on  the  market  and  has  no  right  to  expect 
protection  from  the  miners  whose  ore  he  is  buying.  As 
a  matter  of  fact,  however,  there  are  certain  practical 
limitations  to  his  ability  to  synchronize  sales  and  pur- 
chases, for  the  reason  that  high  prices  stimulate  pro- 
duction and  swell  the  stockpiles  at  the  smelting  plant 
with  high-priced  ore  which  must  be  worked  off  when  the 
market  is  depressed  and  mine  shipments  are  at  the 
minimum.  Furthermore,  the  metal  market  on  large 
movements  almost  invariably  declines  more  rapidly  than 
it  climbs.  On  the  whole,  it  is  fair  to  assume  that  the 
non-speculating  smelter  does  not  realize  as  much  on  his 
metal  as  the  settlement  quotations  would  indicate  that 
he  should. 

The  loss  of  silver  in  the  assay  cupel  is  more  appre- 
ciable than  that  of  gold,  so  that,  as  a  matter  of  fact,  the 
smelter  doubtless  sells  more  silver  than  he  pays  for. 

The  settlement  for  lead  varies  widely.  The  minimum 
content  for  settlement  on  a  "lead  ore"  schedule  is  gen- 
erally 5  per  cent  "dry  assay."  the  analysis  being  based 
on  the  wet  assay  with  an  arbitrary  deduction  of  11 
units  to  convert  to  a  theoretical  "dry."  Or.  as  an 
alternative,  the  lead  contents  may  be  determined  by  a 
wet  analysis  of  the  button  obtained  in  a  fire  assay.  In 
either  event,  the  purpose  is  to  compensate  for  a  metal- 
lurgical loss  of  approximately  30  lb.  per  ton  of  ore  that 
is  commonly  accepted  as  being  an  average,  although  the 
actual  loss  is  probably  more  for  high-grade  ores.  A 
typical  contract  specifies  the  payment  for  90  per  cent  of 
the  lead  content  (fire  assay)  "at  the  average  New  York 
quotation  for  the  E.  &  M.  J. -P.  week  previous  to  the 
date  of  receipt,  less  1.65c.  per  lb."  The  freight  on  lead 
bullion  from  many  intermountain  points  to  the  Atlantic 
seaboard  is  $16.50  per  ton.  This  takes  half  of  the  1.65c 
deducted,  and  the  remainder  more  than  covers  refining 
and  marketing.  The  10  per  cent  deduction  on  the  dry- 
assay  content  consequently  goes  into  the  smelter's 
margin  of  profit. 

[f  the  lead  content  of  an  ore  is  under  5  per  cent,  it 
nes  in  effect  a  dry  ore.  That  is.  it  does  not  supply 
its  proportion  of  the  lead  required  on  the  charge,  and 
although  some  of  the  lead  may  be  recovered,  it  seems 
liable  that  it  be  not  paid  for.  The  lead  in  ores 
that  are  smelted  in  copper  furnaces  is  not  paid  for 
either,  although  some  is  recovered  from  the  fume. 

Two  deductions  are  usually  made  on  copper  ore  pur- 
chased by  a  copper  smelter.  From  the  wet  assay,  0  5 
to  L.8  units  is  deducted  to  cover  assumed  metallurgical 
:  in  the  best  modern  reverberatory  practice  the 
copper  actually  lost  is  approximately  10  lb.  per  ton.  or 
0.5  units  on  ore  assaying  from  Hi  to  20  per  cent  copper. 
The  loss  incurred  in  converting  is  almost  negligible. 

The  second  is  a  deduction  from  the  Journal-Press  quo- 
tations for  the  refined  meta  per  lb.,  to 
cover  "freight,  refining,  silling  and  delivery  charges." 
Three  cents  per  lb.  is  (60  per  ton  of  metal.  The  maximum 
freight  ran-  from  Western  smelters  to  the  Atlantic  sea- 
6.50,  even  at  the  prevailing  high 
railroad  tariffs.  Refining  ■  'mated  at  about 
-1  I  per  ton,  bul  during  the  war  it  cost  about  twice  that, 
and  SI  I  is  lesS  than  actual  cost  now,  although  on  old 
ots  a  irieat  deal  of  the  metal  is  now  being  refined 
at  a  figure  little  above  that.  The  metal  loss  in  refining 
1  H>.  per  ton  of  blister.  The  selling  charge  at 
most  '  |S  ei  ton,  and  the  delivery  charge 
is  fictitious,  because  the  price  quoted  In  the  Journal' 
f.o.b.  refinery.    Clearly,  a  large  part  of  the 

er's  "margin"  comes   in  this  item. 
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In  addition  to  the  four  metals  already  mentioned, 
several  others  are  recovered  in  part  in  most  modern 
lead-. and  copper-smelting  operations.  Zinc  in  "zinc" 
ores  is  of  course  paid  for,  but  it  will  be  most  convenient 
to  deal  with  them  separately.  Arsenic,  antimony,  and 
bismuth  are  frequently  recovered,  but  are  seldom  if  ever 
paid  for,  although  the  future  is  likely  to  bring  about  a 
change  in  this  regard.  Sulphur,  arsenic,  and  bismuth 
are  a  source  of  profit  to  some  smelting  companies,  but, 
generally  speaking,  all  of  these  elements  are  either 
penalized  or  ignored  in  settling  for  copper,  lead,  and 
dry  ores.  Just  at  present  antimonial  lead  is  a  drug  on 
the  market. 

Cobalt  and  nickel  ;ire  penalized  at  the  rate  of  from 
$2  to  $3  per  unit.  Although  these  metals  may  be  re- 
covered, generally  speaking,  they  add  more  to  the 
expense  of  refining  the  other  metals  than  can  be  realized 
from  their  sale. 

Penalties  for  Undesirable  Constituents — Silica  has 
always  been  one  of  the  principal  constituents  penalized, 
for  the  simple  reason  that  there  usually  has  been  a 
f  siliceous  ore  than  is  required  to  form 
a  suitable  furnace  charge,  thereby  necessitating  the 
smelting  of  iron  and  lime  for  flux.  The  penalty  used 
lently  to  be  fixed  on  the  basis  of  the  excess  of  silica 
over  iron,  or  over  combined  iron  and  lime. 

The  development  of  flotation  concentration,  with  the 
I  reduction  of  a  large  tonnage  of  concentrate  that  is 
high  in  pyrite  and  low  in  silica,  has  had  the  effect  of 
altering  these  conditions  in  most  smelting  localities. 
Low-gra''e  siliceous  tailings  are  being  shipped  as  flux 
to  a  number  of  smelters.  One  large  lead  smelter  simply 
provides  in  his  open  contract  that  there  shall  be  no 
penalty  for  silica  or  "insoluble"  and  no  payment  or  credit 
for  iron.  More  frequently,  however,  a  penalty  of  10  or 
12c.  per  unit  for  the  total  content  of  silica  or  insoluble 
is  imposed,  and  a  credit  for  iron  of  5  or  6c.  per  unit  is 
allowed.  In  one  contract  available  lime  is  paid  for  at 
6c.  per  unit  if  the  amount  present  exceeds  3  per  cent. 
"Insoluble"  is  not  synonymous  with  silica,  for  it  in- 
cludes, in  addition  to  silica,  such  constituents  as 
alumina,  calcium  fluoride,  barite,  and  garnet.  However, 
the  determination  of  silica  is  tedious  and  costly,  and 
"insoluble"  is  frequently  specified  to  determine  the 
deduction. 

Sulphur,  especially  where  the  charge  is  high  in  zinc, 
is  a  source  of  great  trouble  in  the  lead  blast  furnace. 
The  lead  smelter  penalizes  the  content  above  a  certain 
maximum,  whereas  the  copper  smelter  likely  ignores  it. 
The  following  shows  a  number  of  typical  provisions  for 
sulphur  in  lead  ore: 


Contract 

Max- 

Free 
mum.  Per  Cent 

Rate  per  Unit 
for  Excess 

Ma 

rimum   Penalty 
per  Ton 

A 
B 
C 

4 
2 

1 

$0.25 
0.25 
0.25 

$2.00 
2.50 
3.00 

In  the  first  of  the  above  there  is  no  sulphur  penalty 
en  ore  containing  more  than  20  per  cent  lead.  As  an 
Alternative  to  a  penalty  on  sulphur  a  roasting  charge 
of  about  $3  per  ton  is  sometimes  imposed. 

Penalties  for  zinc  likewise  are  of  more  importance 
with  respect  to  lead  ores  than  to  copper  ores,  for  the 
reason  that  lead  and  zinc  seem  to  have  a  greater  affinity 
for  each  other  in  nature  than  have  copper  and  zinc.  As 
a  consequence,  copper  ores  are  not  often  contaminated 
with  an  excessive  quantity  of  zinc.  The  zinc  penalties, 
corresponding  to   those  just  quoted   for  sulphur,   are: 

Contract  Free  Maximum.  Per  Cent  per  Unit  for  Excess 

A  5  $0.50 


Similar  deductions  may  apply  to  dry  and  copper  ores, 
as  there  is  no  question  that  an  excessive  zinc  content  in- 
creases both  operating  costs  and  metallurgical  losses. 

Arsenic  unquestionably  is  another  bad  constituent  in 
the  smelting  charge.  It  has  an  affinity  for  iron,  with 
which  it  forms  speiss,  a  substance  that  has  a  very  high 
fusing  point  and  which  accumulates  in  the  furnace. 
Frequently  the  deduction  is  designated  as  a  penalty  on 
speiss.  One  contract  calls  for  30c.  per  unit;  another  for 
20c.  per  unit,  with  10  per  cent  allowed  free.  Neverthe- 
less, the  arsenic  can  be  recovered,  and  with  the  prospect 
of  a  rising  market  and  large  consumption  it  will  be  an 
asset  of  increasing  importance  to  the  smelter.  One 
miner  pays  $2  per  unit  on  combined  arsenic  and  antimony 
in  excess  of  1  per  cent.    This  seems  unreasonable. 

Many  schedules  provide  for  a  penalty  on  moisture. 
One  contract  for  lead  ore  allows  6  per  cent  free  and 
charges  20c.  per  ton  for  each  per  cent  in  excess  of  that 
up  to  a  maximum  of  $2  per  ton.  This  charge  mani- 
festly seldom  applies  to  anything  but  flotation  concen- 
trate. To  justify  it  the  smelter  argues  that  the  sticky 
concentrate  is-  bothersome  to  handle.  In  addition,  of 
course,  fuel  is  required  to  evaporate  the  water.  Taking 
into  consideration  the  freight  on  the  contained  water,  it 
is  not  unlikely  that  the  miner  frequently  can  save  monev 
by  partly  drying  his  concentrate  before  shipment. 

Return-  on  Zinc  Ores  Less  Than  on  Others 

The  marketing  of  zinc  ores  is  a  development  of  the 
JoDlin  i  Mo.  i  practice,  where  the  smelter  representa- 
tives buy  concentrate  outright  at  the  mill,  much  as  they 
might  purchase  grain  at  an  elevator.  This  is  practi- 
cable, because  the  character  of  the  concentrate  does  not 
vary  greatly,  as  does  that  of  Western  ores,  and  precious 
metals  are  negligible.  For  oxidized  concentrate  the 
standard  zinc  content  is  40  per  cent;  for  sphalerite  it  is 
60  per  cent.  The  "base"  price  is  determined  by  the 
keenness  of  competition  among  the  buyers,  and  of 
course  fluctuates  with  the  condition  of  the  market  for 
slab  zinc.  Usually  the  price  for  any  lot  is  increased  or 
decreased  above  or  below  the  base  by  $1  for  each  per 
cent  variation  in  the  zinc  content  from  the  standard. 
For  each  unit  of  iron  above  an  allowable  maximum  of 
1  per  cent,  a  penalty  of  $1  is  imposed.  Lead  is  un- 
desirable, and  if  a  lot  contains  above  0  5  per  cent,  for 
illustration,  a  lower  base  rate  is  fixed. 

All  zinc  until  quite  recently  was  extracted  from 
its  ore  by  a  smelting  process,  in  which  the  essential 
part  is  retorting,  after  a  preliminary  calcining  or 
roasting,  depending  upon  whether  the  ore  is  oxide  or 
sulphide  in  character.  The  recovery  varies  inversely 
with  the  zinc  tenor  of  the  ore  and  usuallv  ranges 
between  80  and  85  per  cent  of  the  total  content.  The 
treatment  cost  is  variously  given  as  $16.50  to  S2-.50 
per  'on  of  ore,  but  the  process  is  admittedly  more  expen- 
sive than  the  smelting  of  lead  and  copper,  so  that  the 
comparative  percentage  return  to  the  miner  of  zinc  ore 
is  even  lower  than  that  realized  by  the  producer  of  ores 
of  the  other  metals. 

Where  electric  power  is  available  at  reasonable  cost, 
and  a  large  tonnage  of  zinc  ore  can  be  obtained,  leaching 
and  electro-deposition  have  proved  more  efficient  with 
sulphide  ore  containing  in  addition  to  zinc  5  to  20  per 
cent  lead  and  5  oz.  or  more  of  silver.  It  is  desirable 
that  the  iron  content  of  the  ore  be  low.  A  preparatory 
roasting  is  essential.  Whichever  process  is  used,  most 
oi  the  lead,  silver,  copper,  and  gold  remain  in  a  residue 
that  must  be  smelted  by  the  usual  methods. 
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One  scheme  of  settlement  that  still  survives  for  these 

complex  ores  is  based  on  the  old  Joplin  practice.     The 

ore-purchasing  contract  specifies  a  base  price  fixed  ac- 
cording to  an  arbitrary  analysis  and  at  arbitrary  metal 
quotations.     The  settlement  for  any  lot  of  ore  is  calcu- 

I  EAD-SMELTING  PLANTS  IN  THE  DNITED  STATES 

Company  Situation    of    PI  nt 

American  Smelling  &  Kenning  Co Denver,  Colo. 

American  Smelting  A  Refining  Co Durango   O  1  >. 

American  Smelting  &  Refining  Co East  Helena,  M   in 

American  Smelting  &  Refining  Co El  I  aso    iexas 

American  Smelting  &  Refining  Co LeadviUe,  Colo. 

American  Smelting  &  Refining  Co Murray,  I  tan. 

American  Smelting  &  Refining  Co Omaha,  Neb. 

American  Smelting  &  Refining  Co Perth  Amb  iy,  N.  .1. 

American  Smelting  &  Refining  Co Pueblo,  CI). 

American  Smelting  &  Refining  Co s,.e'?.v-  L*'!'-, 

Bunker  Hill  Smelter         Kell  .gg,  Idaho. 

International  Smelting  Co T  <  ele,  I  tan. 

Pennsylvania  Smelting  Co Carnegie,  Fa. 

-nelting.  Refining  &  Mining  Co Midvale.  I  tab 

in  Lead  Co Hereulaneum,  Mo. 

Federal  Lead  Co Federal,  HI. 

St.  Loub  Smelt  ing  ft  Refining  Co C  Umsville,  111. 

American  Zinc.  Lead  &  Smelting  Co .  laianby.  Mo, 

Eagle-Picher  Lead  Co i  pl,"V ,Ri,n' „ 

Consolidated  Mining  &  Smelting  Co.  of  Canada Trail,  B.  C,  Canada. 

COPPER  SMELTING  PLANTS  IN  THE  UNITED  STATES 

Company  Situation    of     Plain 

American  Smelting  &  Refining  Co El  Paso.  Tex. 

American  Smelting  &  Refining  Co Garfield.  I  tan 

American  Smelting  &  Refining  Co Harden.  Ariz 

American  Smelting  &  Refining  Co S^3;     i    '     .-     , 

American  Smelting  &  Refining  Co.  Perth  Amboy,   N.  J 

American  Smelting  4:  Refining  Co.  Taeoma,  w  ash 

Anaconda  Copper  Mining  Co Anaeonrla,  Mpnl 

Anac  nda  Copper  MiningCo Great  rails,  Mont. 

S  ut  .we  t  Met  ib  C  rp.  ration Humboldt,  Aru 

Calumet  &  Arizona  Mining  Co Douglas,  Am 

DucktownSulphur.Copper&IronC  Isabella,  I. no 

East  Butte  Copper  Mining  Co.    .  f»ttei  Mont. 

International  Smelting  Co.  Miami.  Anz. 

International  Smelting  Co Tl le,  Utah 

Nevada  Consolidated  Copper  Co MoGlII^Nev. 

Nichols  Copper  Co Laurel  Hill    \    \ 

Norfolk  Smelting  Co West  Norfolk,  \  a. 

Old  Dominion  Co .  S        .-  Ar'.Z 

Phelps  Dodge  Corporation.  Copper  Queen  Branch Douglas.  Ariz 

Tennessee  Copper  Co Copperhill.  1  ™n 

U.  S.  Metals  Refining  Ci Chrome,  N.  J. 

United  Verde  Extension  Mining  Co  <  Jlemenoeau,     Ariz 

rnite.lv.  •  ClarkdBle,Arui 

Calumet*  Hccla  MiningCo Huhhell, ,Miel 

Lake  Superior  Smelting  Co 9,.ollar,.  Bay; , 

Michig.  Houghton,  Mich 

elting  Works  Hancock.  Mich. 

Consolidated  Mining  A  Smelting  Co.  Trail.  BC     ' 

Granby  Consolidated  M  s  A  P.  Co...  Inyox.B.t  .,(  anada 


ZINC  SMELTING   PLANTS  IN   THE  DN|TED  STATES 


Company 


Situation    of     Plant 


I  WireCo  ^o,'i^a,  Pai, 

American  Zinc  (       ol  111...  M  Hfflsboro,  I 

Amerii  <sal  Co.  -ang.-loth   la 

American  Zinc.  Lead  ft  Smelting  Co gKL8t     ,',',""'" 

HilKl.oro.  Ill 

Terra    Haute.    Ind 

iii  chemical  Co Meadowbrook.W.Vi 

DanvOle.111. 
Illinois  /.a  iCo  ' Vr".  '"• 

legeler  Zinc  Co.  L*faSe,ij  m 

Springfield,  III 

Palmerton,  1  a 

MoundvUle,  «    \  i 
Chwelan 
Arkansas  Zinc  ft  Smelting  Co  VanBuren,ArJ 

lining  ft  Smelting  Co  ';','"  ;S"",,',o, 

Blaokwell,  1 1 
Henryetta.  Okla 
.     Cherryvale,  Kan 

Fort  Smith. 
(  larkaburg,   W    V. 
National  Zine  Co  Bartl.-sville    i  Ikla 

Ilenryettij.  OUl 

Kiisa.Okla. 

san.l  Sprini- 
Utah  Zin.  I  Salt  Lake.  Utah 

Anaconda  Copper  Mining  I  Great  Falls.  M...,t 

Park  Citv  Mining  A  Smelting  C...  Par-    ■ 
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lated  by  adding  to  or  subtracting   from  the  base  price 
premium*,  or  penalties  for  variations  in  metal  contents 

and  in  man;''   quotations.     The  variations  usually  give 

...tit  of  (inly  a  *mall  percentage  of  the 

'increases."    The  smelter,  <>n  the  other  hand,  protects 

himself  from  do  by  making  the  base  uuota- 

ttle  likelihood  of  the  market 


going  below  them  and  (2)  by  specifying  a  minimum 
content  for  combined  lead  and  zinc  content. 

In  one  contract  of  this  type  the  base  price  f  o.b.  St. 
Louis  for  an  ore  containing  zinc,  30  per  cent;  lead,  15 
per  cent;  silver,  8  oz. ;  and  silica,  7  per  cent,  at  quota- 
tions of  6c,  5c,  and  $1  respectively,  for  zinc,  lead,  and 
silver,  is  $19.50,  or  only  30.7  per  cent  of  the  gross  value 
of  the  metal  contained.  Later  in  this  discussion  I  shall 
present  the  details  of  a  settlement  based  on  this  contract. 

In  recent  years  many  contracts  have  been  written 
with  a  schedule  quite  similar  in  form  to  the  schedules 
used  for  lead  and  copper  ores.  These  usually  provide 
for  the  payment  of  from  75  to  85  per  cent  of  the  zinc  in 
the  ore  at  the  St.  Louis  quotation  for  Prime  Western 
spelter,  and  from  65  to  80  per  cent  of  the  silver  and 
lead. 

By  way  of  comparison,  the  following  payments  in  two 
schedules,  A  and  B,  by  different  smelting  companies, 
are  shown: 


Zinc 

Silver, 
Per  Cen 

Treatment 
Lead                           Charge 

A 

82  per  cent  at  St 
quotation 

Louis 

65 

ay,  less   I 1 

units  at   N.  Y.   quotation,  less 

$17   50 

B 

75  per  cent  nt  St 
quotation 

Louis 

80 

80   per   cent    of    wet    ftss 

4  units  at  N.  Y.  quotation,  less 

$10. 30 

These  figures  indicate  that  the  method  of  making 
deductions  or  charges  is  by  no  means  based  on  metal- 
lurgical recovery,  for  there  is  no  such  wide  divergence 
in  the  work  done  at  different  smelting  plants  as  would 
be  necessary  to  account  for  the  figures  just  quoted. 

The  purchase  of  siliceous  gold  and  silver  ores  by 
companies  operating  cyanide  plants  is  usually  arranged 
on  a  simple  schedule  based  on  the  precious-metal  assays. 
A  typical  contract  provides  payment  for  90  per  cent  of 
the  assay  content  of  gold  and  silver  at  $20  and  $0.9986 
per  ounce  respectively.  The  10  per  cent  is  the  nominal 
loss  in  tailing;  the  actual  loss  is  probably  somewhat 
less.  In  this  same  contract  the  treatment  charge  varies 
in  proportion  to  the  value  of  the  ore.  This  is  justified 
partly  by  the  additional  expense  for  refining  the  precipi- 
tate, but  principally  on  the  theory  that  the  richer  ore 
can  reasonably  bear  a  higher  treatment  charge.  The 
schedule  provides: 


Valuation 

per  Ton 

Up  to  $20 

$20  to $25 
(Ivor  $25 


Treatment  Chare- 
per  Ton 
$4   50 
5   00 
$5.00  plus  10  per 
enit    of   addi- 
tional value 


A  plan!  in  another  district  that  treats  gold  ores  only 
pays  for  the  full  gold  contenl  as  determined  by  assay  at 
$2  I  i  er  ounce,  with  a  sliding  treatment  charge  based 
on  the  assay  value  of  the  ore.  The  schedule,  which  in- 
cludes  freight  from  the  district  that  supplies  all  its 
ore,  follows: 

t.t  Char*. 
|3  00 

4   00 


Iii  tht  concluding  article  nexl  week  I  shall  outline  the 
provisions    of    typical    contracts    and    give    the    detailed 
figures  of  thirteen  different  smelter  settlements. 
To  in    concluded 
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50 
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The  Sado  Gold  Mine,  in  Japan 

A  Property  That  Has  Produced  Since  the  Year  1601— Gross  Output  $12,000,000— Ore 

Deposits  Are  Below  Sea  Level — Amalgamation  and  Cyanidation  Recover  Fair 

Proportion  of  Gold  and  Silver — Operating  Cost  $5  Per  Ton 

By  Chester  Wells  Purington 


DURING  APRIL.  1922.  I  visited  the  Sado  gold 
mine,  which  is  situated  on  the  western  side  of 
the  large  Island  of  Sado.  off  the  west  coast  of 
the  main  island  of  Japan  at  latitude  38  deg  N.,  in  the 
Inland  Sea.  The  point  of  departure  for  Sado  Island  is 
Niigata.  a  prosperous  city  of  62,030  inhabitants.  Com- 
munication with   Ebisu,  the  main  pjrt  of  Sado,   is  by 


Aikawo-Machi  village,  on  Sado  If 

small  steamer;  the  distance  is  32  miles.  From  Ebisu, 
on  the  east  coast  of  Sado,  a  jitney  bus  runs  to  Aikawo- 
Machi,  the  mining  community,  in  one  and  a  half  hours, 
crossing  the  island  by  a  fairly  good  country  road. 

The  Sado  mine  is  owned  and  operated  by  the 
Mitsubishi  Com.  any,  one  of  the  great  subsidized  indus- 
trial companies  of  Japan.  It  was  formerly  a  govern- 
ment property,  and  was 
taken  over  by  the  present 
company  in  1896.  The 
mine  has  a  long  history, 
having  been  opened  in  the 
year  1601.  It  w^as  operated 
for  over  two  and  a  half 
centuries  by  convict  labor. 
Originally  belonging  to  the 
Tokugawa  Shogunate,  it 
passed  to  the  Imperial  Court 
on  the  fall  of  that  dynasty, 
and  was  finally  sold  to  the 
Mitsubishi  Company.  The 
present  mine  and  treatment 
plants  are  entirely  modern 
and  are  under  the  able 
direction  of  S.  Yasukawa, 
general  manager,  and  S. 
Matsnoka,  assistant  man- 
ager. A  description  of  the 
Sado  mine  was  given  in 
one    of   the    earlv   volumes 


of  the  Transactions  of  the  A.I.M.E.  John  R.  Black, 
in  "Young  Japan"  i  Yokohama,  1881),  states  that  in 
1870  the  Japanese  Government  engaged  E.  J.  Gower 
to  run  the  Sado  mine,  and  that  the  first  foreign-type 
stamp  mill  was  then  erected.  It  is  said  that  pre- 
vious to  this  about  twenty-nine  different  openings 
were  being  worked  in  the  Sado  valley,  the  quartz 
being  crushed  by  hand,  to 
the  extent  of  only  six  to 
eight  tons  per  day.  This 
seems  rather  incredible, 
since  in  Kyushu,  the  south 
island  of  Japan,  stamp  mills 
of  Korean  type  have  been 
operating  for  many  decades. 
It  is  interesting  to  note, 
also,  that  the  gold  used  in 
the  early  seventeenth  cen- 
tury for  the  decoration  of 
the  temples  and  mausolea 
at  Nikko  and  Kioto  was  ob- 
tained by  Iyeyasu,  the  fa- 
mous chieftain,  from  the 
Sado  valley  mines. 

The  "koban"  and  "oban," 
Japanese  oval  gold  coins,  of 
ind  about  $12  and  $70  value  re- 

spectively, are  said  to  have 
been  first  min  ed  at  Sado.  No  record  of  production 
of  gold  and  silver  at  Sado  previous  to  1869  is  avail- 
able, but  I  saw  a  sheet  showing  the  detailed  production 
since  then  at  the  mine  office.  From  this  it  appears 
that  a  total  of  about  $12,000,000  (23,000,000  yen)  in 
gold  and  silver  has  been  produced  to  date,  in  little 
over  half  a  century.     About  20  per  cent  of  the  value 
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Sorting  ore  at  the  Sado  gold  mine 

appears  to  have  been  in  silver.  Copper  is  produced 
in  insignificant  quantity  (about  twelve  to  twenty  tons 
per  year)  from  a  cross  vein,  but  most  of  the  gold 
and  silver  came  from  the  "south  vein." 

In  1912,  the  output  was  12,574  oz.  of  gold  and  123,660 
of  silver.  The  peak  output  was  in  1915,  when  from 
24,648  short  tons  of  ore  20,556  oz.  of  gold  and  186,116 
oz.  of  silver,  with  an  aggregate  value  of  $536,500,  was 
extracted. 

In  1920  the  output  is  said  to  have  been  $440,000  in 
gold  and  silver,  with  about  $3,000  worth  of  copper.  The 
present  output  is  said  to  be  about  $320,000  in  gold  and 
SI  15,000  in  silver  (reckoning  silver  at  60c.  per  ounce 
annually). 

In  1915  the  ore  stoped  must  have  come  from  bonanza 
>hoots,  as  the  recovery  is  calculated  to  be  $17.23  in  gold 
and  $4.12  in  silver  per  ton.  At  present,  it  is  said,  the 
recovery  averages  only  $4.24  in  gold  and  $2.10  in  silver 
0.205  oz.  gold  and  3.5  oz.  silver) .  At  the  same  time  it 
is  stated  that  8,000  metric  tons  per  month,  say  8,800 
short  tons,  is  being  sent  to  the  crusher,  so  that,  ap- 
parently, nearly  50  per  cent  of  the  ore  must  be  sorted 
out  on  the  picking  belts  below  the  crusher  instead  of 
only  20  per  cent,  aa  I  have  been  informed.  The  lowest 
grade  of  ore  that  can  be  made  to  pay  ia  aboul  S5.70. 
About  twelve  metric  tons  of  copper  is  being  produced 
annually. 

do  Island  is  about  ">2  miles  long  by  17  wide.     It  is 

mainly  important  for  agricultural   and   dairy  products, 

and    has    a    population    of    120,000.      There    are    two 

mountain  ranges,  extending  north  of  northeast,  said  to 

limestone;  the  highest  peak.  Kimpoku-san,  rises  to 
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Amalgamating  ,  n  the  Sado  >»Hl 


3,900  ft.  The  andesite  in  which  the  veins  of  Sado  mine 
lie  appears  only  on  the  west  side  of  the  island. 

A  500-ft.  divide,  about  three  miles  from  the  west 
coast,  separates  the  eastern  plain  from  the  cirque-like 
valley  of  Aikawo.  Here  thin-bedded  tuffs  are  to  be 
seen,  with  a  generally  north  strike  and  west  dip,  steeply 
inclined.  Outcrops  of  fresh  blue  andesite  may  be  noted 
along  the  road;  this  is  in  fact  the  country  rock  of  the 
Sado  veins.  The  andesite  at  Sado  is  almost  identical  in 
appearance  with  the  andesite  which  forms  the  country 
rock  of  the  gold-bearing  veins  at  the  Taio  Gold  Mining 
Co.'s  property,  560  miles  to  the  southwest,  in  the  Island 
of  Kyushu. 

Two  principal  veins  have  been  worked,  both  having 
a  northeasterly  strike  and  dipping  steeply  south.  They 
are  about  300  ft.  apart.  By  far  the  greater  part  of 
the  work  has  been  done  on  the  south  vein,  which  has 
been  worked  over  a  length  of  7,000  ft.  and  to  a  depth 
below  the  outcrop  of  1,650  ft.  The  outcrop  is  800  ft. 
above  sea  level  and  is  80  ft.  wide.  Curiously  enough, 
it  is  still  mined,  although  apparently  it  must  have  been 
worked  with  a  fair  degree  of  continuity  for  over  three 
centuries.  The  collar  of  the  main  shaft  is  400  ft. 
below  and  to  the  west  of  the  outcrop  and  about  one 
and  one-half  miles  from  the  beach  at  Aikawo.  The 
collar  is  400  ft.  above  sea  level,  and  the  bottom  level  is 
1,250  ft.  below,  so  that  it  is  evident  that  the  mine  bot- 
tom is  now  850  ft.  below  the  level  of  the  sea. 

The  north  vein  is  understood  to  be  of  similar  char- 
acter to  the  south  vein,  so  that  the  description  of  the 
ore  given  below  will  serve  for  both.  A  cross  vein  which 
produces  mainly  chalcopyrite,  affording  the  small  output 
in  topper,  I  did  not  have  an  opportunity  to  visit. 

The  south  vein  is  said  to  have  averaged  15  ft.  m 
width  in  the  main  oreshoots  already  stoped,  and  a  meas- 
urement taken  at  the  seventh  level  showed  15  ft.  of 
what  was  said  to  be  ore  of  milling  grade,  and  the  foot 
wall  had  not  been  reached.  As  will  be  inferred  from  a 
statement  set  forth  above,  however,  a  considerable  pro- 
portion of  the  quartz  between  walls  profitably  could  be 
left  in  the  mine  as  waste  filling,  although  in  hard 
specimens  is  it  difficult  to  distinguish  low-grade  ore 
from  that  running  several  ounces  per  ton.  All  headings 
are  sampled  regularly. 

Ore  Is  Principally  Quartz 

The  walls  are  good,  and  little  timbering  is  required, 
even  in  the  widest  stopes.  The  ore  itself  is  white  milky 
quartz,  the  richer  portions  being  marked  by  ribbon 
structure  with  interspersed  fine  black  lines.  These 
lines  are,  in  part  at  least,  composed  of  pyrite  in  an 
extremely  fine  state  of  division.  A  piece  of  unusually 
rich  ore  from  the  lowest  level  exhibits  both  white  and 
black  quartz,  intermingled,  with  some  carbonate  in- 
closed in  vugs.  Free  gold  in  tlakes  Interspersed  with 
very  One  pyrite  is  found  in  the  black  quartz,  and  also 
flakes  of  what  appears  to  be  a  black  silver  sulphide. 
Certainly  the  fact  that  ore  of  this  character  occurs  in 
any  quantity  at  855  ft.  below  sea  level,  and  over  1,600 
ft.  below  the  outcrop,  suggests  that  secondary  enrich- 
ment has  played  little  part  in  the  Sado  deposit    Shoots 

of  or in r  with  a  fair  degree  of  regularity  and  aver- 

ft.  in  length. 

There  are  employed  underground  200  men  at  an 
average  wage  of  $1  gold  per  eight-  to  ten-hour  shift. 
Machine  drills  are  used  in  driving,  and  apparently 
machine  runners  get  less  pay  than  ordinary  miners. 
I'he    figures   given    are    To.      per   shift   of   twelve    hours. 
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The  ore  is  hoisted  in  a  double-compartment  shaft  in 
one-half-ton  cars.  All  tramming  underground  is  by 
hand.  Below  the  400  level  the  mine  makes  considerable 
water,  but  apparently  no  difficulty  has  been  experienced 
in  dealing  with  it,  as  it  is  said  that  an  average  quantity 
of  300  tons  of  ore  per  day  is  hoisted. 

The  miners  are  nearly  all  Japanese,  although  a  few 
Koreans  are  employed.  The  small  wage  earned  by  the 
men  is  to  a  certain  extent  offset  by  special  prices  for 
food,  especially  for  rice,  a  very  cheap  commodity  in  the 
island.  Since  my  visit  a  strike  for  increase  in  wages 
has  occurred.    It  is  said  that  the  cost  for  running  main 


Map  shot/ring  Sado  Island,  off  the  coast  of  the  main 
island   of   Japan 

levels  is  $10  per  100  cu.ft.  of  material  broken.  The  cost 
of  mining,  including  development,  averages  $2.50  per 
ton. 

Ore  Is  Sorted  Before  Going  to  Mill 

From  the  shaft  the  ore  goes  direct  to  the  crusher, 
below  which  it  passes  to  sorting  belts,  where  women 
throw  out  a  certain  proportion.  Thence  the  ore  is 
carried  by  aerial  tram  across  a  small  valley  and  dumped 
on  heaps  above  the  110-stamp  mill.  It  is  said  the  stock- 
pile awaiting  treatment  consists  of  12,000  tons.  The 
mill  has  1,300-lb.  stamps,  running  at  seventy-six  drops 
per  minute  It  is  equipped  with  five-mesh  screens,  and 
Challenge  feeders. 

The  stamp  shoes  and  dies,  of  cast  iron,  last  from  thirty 
to  forty  days.  They  are  then  scrapped,  thrown  in  the 
melt,  and  re-cast.  When  I  inspected  the  plant  the  stamp 
mill  was  operating,  and  apoarently  running  efficiently. 

Frcm  the  stamps,  where  no  amalgamation  is  effected, 
either  inside  or  outside  the  mortars,  the  pulp  goes  to 
forty-eight  double-deck  amalgamating  pans,  in  which 
it  is  stated  that  40  per  cent  of  the  gold  content  is 
recovered ;  thence  to  six  ball  mills,  which  make  a  product 
of  76  per  cent  sand  and  the  remainder  slime.  The  entire 
product  is  then  flumed  a  distance  of  6,000  ft.  in  a 
wooden  flume  about  10  in.  wide,  to  the  cyanide  plant. 
This  plant,  and  the  assaying  and  melting  departments, 
the  copper-reduction  plant,  foundry,  steam-power  plant, 
and  main  office  are  situated  near  the  beach. 

The  appioximate  recovery  in  the  cyanide  plant  is  said 
by  the  general  manager  to  be  as  follows : 

Heads  Residue. 

Sand  Grams                                                                                  Grams 

Gold  3        0.4 

Silver  75        40.0 

Slime 

Gold  2.5     0.4 

Silver  100.0     50.0 


Treatment  of  the  sand  is  continued  four  to  five  days; 
of  slime,  fifty  hours.  Consumption  of  cyanide  is  1.4  lb. 
per  ton  of  ore ;  of  zinc  shavings,  4  lb.  per  ton.  Lime  con- 
sumed is  20  lb.  per  ton.  The  entire  plant,  including  the 
cyanide  plant,  was  constructed  about  ten  years  ago,  and 
is  essentially  modern,  although  it  would  appear  that 
economies  might  have  been  effected  in  the  original  lay- 
ing out,  and  certain  details  of  the  practice  are  doubt- 
less subject  to  improvement.  The  cost  of  treatment  is 
given  as  under  $1.50  per  ton. 

Cost  Is  Given  as  $5  per  Ton 

The  entire  working  cost  of  mining  and  milling  is  said 
to  be  $4  per  ton,  while  $5  per  ton  covers  the  entire  cost 
of  production. 

The  copper  ore,  said  to  run  4  per  cent  and  consisting 
of  chalcopyrite  in  quartz,  is  doubtless  sorted  at  the 
mine.  There  is  a  small  smelter  and  copper  matte  plant. 
All  of  the  machinery  at  the  mine  appears  to  have  been 
made  locally,  even  to  the  pricipal  parts  of  the  wire-rope 
tramways,  of  which  there  are  many,  serving  various 
purposes. 

Power  is  supplied  mainly  by  sundry  hydro-electric 
installations,  and  is  transmitted  from  a  mountain  gulch, 
six  miles  away.  Plants  la  and  lb  are  both  of  600-kw. 
capacity  with  a  head  of  1,000  ft.  Plant  II  is  of  450-kw. 
capacity  and  350-ft.  head.  The  electric  plants  are  sup- 
plemented by  a  500-kw.  steam  turbine.  Much  difficulty 
is  experienced  with  the  water-power  plant,  as  in  the 
slack  season  of  three  months  during  the  summer  only 
200  kw.  is  furnished  by  the  entire  plant,  while  in  the 
slack  season  of  two  months  in  the  winter,  only  400  kw. 
is  furnished. 

The  cost  of  hydro-electric  power  is  $0.0025  per  kw.- 
hr.,  whereas  that  of  steam  power  is  $0.04  per  kw.-hr. 
Coal  costs  $7  per  metric  ton  delivered  at  the  plant. 

Although  the  number  of  underground  employees  is 
normal  for  a  mine  of  this  size,  there  seem  to  be  an 
unjustifiably  large  number  of  surface  employees,  both 
men  and  women,  and  it  is  difficult  for  me  to  understand 
how  the  mine,  in  spite  of  the  favorable  conditions  ob- 
taining, is  worked  at  a  profit,  considering  the  moderate 
recovery  of  gold  and  silver. 

Perhaps  the  most  striking  feature  about  the  Sado  gold 
mine  is  the  fact  that  practically  continuous  extraction 
of  precious  metals  has  gone  on,  more  or  less  intensively, 
on  one  vein  for  a  period  of  320  years,  and  that,  in  spite 
of  this,  the  ore  in  this  vein  does  not  appear  to  show 
signs  of  exhaustion. 

I  am  much  indebted  to  the  officials  connected  with  the 
management  of  the  company  for  the  courtesy  shown 
during  my  inspection  of  the  property,  and  I  bespeak 
their  indulgence  if  I  have  made  any  errors  in  the  trans- 
scription  of  the  information  so  kindly  furnished. 


Support  in  Iron-Ore  Mines 

Particular  attention  is  being  given  at  the  Southern 
experiment  station  of  the  U.  S.  Bureau  of  Mines  at 
Tuscaloosa,  Ala.,  to  a  study  of  support  in  iron-ore 
mines,  and  preliminary  tests  have  been  completed  on 
about  thirty-five  cubes  of  ore  prepared  for  crushing 
tests.  The  object  was  to  determine  the  size  of  test 
cubes  most  suitable  for  obtaining  the  ultimate  strength 
of  the  ore,  and  to  secure  some  definite  information  re- 
garding failure  of  ore  under  crushing  loads.  In  gen- 
eral, it  may  be  said  that  the  ore  will  sustain  loads  up 
to  10,000  lb.  per  sq.in.,  beyond  which  it  is  not  safe  to  go. 
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Concentration  of  Rossland,  B.  C,  Ores 

Low-Grade  Chalcopyrite  and  Pyrrhotite,  Carrying  Gold,  Formerly  Smelted  Direct- 
Treatment  at  the  Le  Roi  No.  2  Mill  of  General  Application — Heap  Roasting, 
Preceding  Differential  Flotation,  an  Interesting  Possibility 

By  Douglas  Lay 

R  sident   Manager,   Le  Roi  No.   2  Ltd.,  Rossland,  B.  C. 


ROSSLAND  ORES,  from  the  milling  point  of  view, 
consist  essentially  of  a  small  amount  of  chalco- 
i.  pyrite  accompanied  by  a  large  excess  of  pyrrho- 
tite, in  a  heavy  gangue  of  altered  country  rock  which 
is  largely  augite  porphyrite.  The  output  of  all  Ross- 
land mines  from  1894  to  1914  was  4,655,388  tons,  having 
an  average  assay  of  0.49  oz.  gold,  0.6  oz.  silver,  and  1.0 
per  cent  copper.  Practically  all  this  ore  was  smelted 
•direct.     The  lower-grade  ores,  which  must   be  concen- 
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Fig.  1     Flow  sheet,  L<    Roi  No.  t  Co.'s  mill. 

trated,  run  from  0.16  oz  told  and  0.5  per  ceal  copper 
up  to  the  figure*  given  for  the  twenty-year  period 
above  noted.  The  general  characteristics  of  both  low- 
and   high-grade  ores  are  thi  Rui   of-mine  ore 

contains  piecet  of  coarse  pyrrhotite  tudded  with  chalco- 
pyrite, in  addition  to  a  Sue  dissemination  of  mineral 
throughout  the  rock.  It  is  therefon  apparent  thai  con- 
centration should  infill  on  the  coarse  material  (aboul 
60  per  cent  of  t  h«-  values  can  be  bo  recovered),  bul  thai 
all  tailings  must  !»■  reground  for  furthei 


The  pioneer  company  to  mill  the  ores  of  the  Rossland 
district  was  Le  Roi  No.  2,  Ltd.  In  1903  this  company 
erected  a  concentrator  of  fifty  tons'  daily  capacity, 
comprising  coarse  crushing  in  Blake  crushers,  to  30 
mesh  in  Chile  mills,  classification,  tabling  on  four  Wil- 
tley  tables  and  treatment  of  the  table  tailings  by  the 
Elmore  oil  process.  The  Elmore  process  was  not  a 
success  commercially  and  was  abandoned  after  the  treat- 
ment of  4.578  tons  of  tailings,  though  tabling  of  low- 
grade  material  was  continued  for  many  years.  Another 
Elmore  plant  of  100  tons'  capacity,  built  in  1904  by  the 
Consolidated  White  Bear  Mining  Co.,  using  stamp  mills 
for  crushing,  operated  for  only  a  short  time.  In  1904, 
the  Rossland  Power  Co.  erected  a  concentrator  at  Trail, 
in  which  coarse  concentration  was  made  in  jigs,  fol- 
lowed by  cyanidation  of  the  tailings  after  recrushing 
in  Trent  mills.  The  results  were  far  from  satisfactory. 
and  the  enterprise  was  short  lived.  In  1905  the  Le  Roi 
Alining  Co.  built  a  forty-five-ton  experimental  mill  com- 
prising crushing  by  Blakes  and  rolls,  followed  by  jigging 
of  the  classified  material.  Jig  tailings  were  crushed  in 
5-ft.  Huntington  mills,  classified  and  run  over  Wilfley 
tables.  Much  experimental  work  was  carried  on  by  the 
Le  Roi  and  afterward  by  the  Consolidated  Mining  & 
Smelting  Co.,  but  milling  was  apparently  never  con- 
sidered seriously,  direct  smelting  being  more  attractive. 

The  flotation  process  revived  interest  in  the  concen- 
tration of  Rossland  ores.  The  Consolidated  Mining  & 
Smelting  Co.  erected  a  1. 000-ton  Minerals  Separation 
plant  at  Trail  in  1918.  but  after  preliminary  runs  on 
Rossland  ores,  this  plant  was  used  to  treat  the  lead-zinc 
ores  from  the  great  Sullivan  mine  of  this  company. 
Le  Roi  No.  2  then  derided  to  remodel  the  company's 
existing  plant,  installing  the  Minerals  Separation  proc- 
ess, for  which  work  l  was  engaged.  About  7,000  tons 
of  ore  was  treated  in  1921.  Some  details  of  the  equip- 
ment, developed  in  an  effort  to  combat  high  prices  of 
material  and  leave  efficiency  unimpaired,  as  well  as  the 
metallurgical  results,  may  prove  of  interest. 

WATER  Short  at  the  Mini 
It    is    not    feasible   to   build    a    large    milling    plant    at 

Rossland  because  of  a  lack  of  water.  At  Trail,  how- 
ever, 2,000  ft.  lower,  water  is  abundant,  and  there  is  a 
custom  smelter  to  receive  all  concentrates.     However 

the  Le  Roi  mill  is  situated  at  the  mine,  within  the  city 
limits  of  Rossland.  All  water  from  the  mine  can  be 
Utilized  in  the  mill,  and  a  minimum  daily  capacity  of 
100  tons  can  be  maintained,  with  160  tons  possible 
during  most  of  the  j  ear. 

The  ores  of  Le  Roi  No.  2  are  much  the  same,  from 
the  milling  standpoint,  as  those  of  the  neighboring 
properties.  At  least  B0  per  cent  of  the  total  values  are 
gold,  a  large  portion  Of  which  occurs  free,  even  in  the 
sulphides.  The  mode  of  distribution  varies  greatly,  and 
the  gold  must  bo  expected  in  chemical  combination  in 
varying  amounts  in   the  various  sulphides  as  well  as 
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free  in  the  sulphides  and  in  the  country  rock.  Much 
free  gold  can  be  recovered  independent  of  the  sulphides, 
an  important  consideration,  as  pyrrhotite  is  valuable 
only  for  its  precious-metal  content.  By  crude  tabling 
in  earlier  years,  it  had  been  demonstrated  that  60  per 
cent  of  the  gold  could  be  saved,  with  only  20  per  cent 
of  the  copper ;  the  pyrrhotite  saving  could  not  have  been 
high,  although  no  data  on  this  point  were  available. 

From  the  practical  standpoint,  high  gold  recoveries 
are  much  more  important  than  high  copper  recoveries, 
for  apart  from  the  difference  in  value  of  the  two  metals, 
the  smelter  pays  for  95  per  cent  of  the  gold.  For  the 
copper,  he  pays  for  90  per  cent  of  the  copper  content 
of  the  concentrates,  after  deducting  marketing  and  re- 
fining charges  for  copper  bullion;  this  amounts  to  only 
about  65  per  cent  of  the  gross  copper  content  of  the 
concentrates,  when  the  time  for  settlement  comes.  The 
gold  dollar  saved  is  worth  95c..  but  the  copper  dollar  is 
worth  only   65c. 

The  following  factors  were  considered  in  the  determi- 
nation of  the  proper  flow  sheet:  (1)  Upward  of  60 
per  cent  of  the  gold  and  about  20  per  cent  of  the  cop- 
per could  be  saved  by  the  former  methods  of  gravity 
concentration.  (2)  Flotation  would  vastly  improve  cop- 
per recoveries,  and  a  tailing  could  probably  be  made 
that  would  be  high  in  pyrrhotite,  which  could  be  tabled 
if  advisable.  (3)  Vacuum-filter  dewatering  of  the  flo- 
tation concentrate,  though  the  best  method  of  handling 
this  troublesome  material,  was  rather  expensive,  and 
it  was  proposed  that  the  finished  product  be  settled 
in  bins. 

Description  of  the  Remodeled  Plant 

The  accompanying  flow  sheet.  Fig.  1,  depicts  the 
scheme  of  treatment  adopted.  Blake  crushers  reduce 
the  ore  to  about  1-in.  ring,  and  are  followed  by  primary 
fine  crushing  to  pass  10-mesh  screen  (0.05  in.).  After 
hydraulic  classification,  the  pulp  is  passed  over  three 
Wilfley  tables.  These  yield  a  pyrrhotite  concentrate 
containing  about  1.5  per  cent  copper  and  1.0  oz.  gold. 
The  tailing,  after  dewatering.  is  reground  in  a  secon- 
dary ball  mill  to  5  per  cent  plus  60  mesh,  classified, 
and  the  oversize  passed  over  one  Wilfley  table,  which 
yields  a  concentrate  lower  in  both  gold  and  copper  than 
the  primary  table  product.  Tailing  from  this  table  is 
combined  with  classifier  and  dewaterer  overflow,  and 
after  agitation  in  a  pachuca,  is  treated  in  a  Minerals 
Separation  flotation  machine.  Both  table  and  flotation 
concentrates  pass  separately  in  a  stream  of  water  to 
separate  flat-bottom  bins  situated  immediately  over  the 
main  concentrate  bins  on  the  lowest  floor  of  the  mill, 
and  into  which  they  are  subsequently  shoveled  and 
mixed.  From  the  main  bin,  the  concentrate  passes  to  a 
self -dumping  gravity  tram,  delivering  direct  into  rail- 
way cars  on  a  track  about  100  yd.  below  the  mill.  It  is 
to  be  observed  that  table  and  flotation  concentrates  are 
not  mixed  until  they  have  been  settled. 

Details  of  Mill  Practice 

Preliminary  Coarse  Crushing — Ore  is  trammed  from 
the  surface  to  a  grizzly  with  bars  1  in.  apart.  Under- 
size  passes  to  seventy-five-ton  feed  bin.  Oversize  passes 
to  a  16  x  9-in.  Blake  crusher,  thence  to  two  12  x  8-in. 
Blakes.  The  cost  of  Blake  crusher  repair  parts  is  2.5c. 
per  ton  crushed,  Rossland  rock  being,  I  believe,  harder 
and  tougher  than  any  other  on  the  American  continent. 

Primary  Fine  Crushing — From  the  feed  bin,  the  ore 
is  fed  by  Challenge  feeders  to  one  6-ft.  Monadnock  Trent 
mill  and  to  one  5  x  4-ft.  ball  mill.    With  screens  having 


a  slot  width  of  0.05  in.   (10  mesh,  I.  M.  M.  standard), 
the  discharge  has  the  following  screen  analysis: 

nil 
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Under  these  conditions,  the  capacity  of  one  6-ft. 
Monadnock  Trent  is  about  fifty  tons  per  twenty-four 
hours.  Water  consumption  is  three  tons  per  ton  of  ore. 
Power  consumption  averages  25  hp.  Chrome-steel  tires 
and  dies  wear  1.64  lb.  per  ton  crushed,  the  cost  at  pres- 
ent prices  being  27.4c.  per  ton  of  ore  crushed.  Screen 
wear  costs  an  additional  1.1c.  per  ton,  a  total  of  28.5c. 

Ball  Milling — The  primary  ball  mill,  5  ft.  in  diameter 
and  4  ft.  long,  is  of  the  simple  overflow  type,  was  made 
locally  by  the  Nelson  Iron  Works,  and  embodies  features 
suggested  by  the  staff  of  Le  Roi  No.  2.  It  cost  about 
half  that  of  a  standard  mill  of  like  capacity,  can  be  read- 
ily dismantled  and  reassembled,  and  the  wearing  parts 
can  be  renewed  readily.  It  has  a  scoop  feeder,  renew- 
able plain  trunnion  liner  at  the  feed  end,  and  a  renew- 
able spiral  in  the  discharge  trunnion.  The  gear  is 
reversible  so  that  both  sides  of  the  teeth  can  be  used 
until  worn  out.  Trunnion  liners  of  an  internal  diameter 
of  8  in.  can  be  inserted  through  the  trunnion  bearings, 
these  being  of  liberal  diameter.  There  is  no  spiral  in 
the  feed  trunnion,  the  reason  being  that  although  a 
spiral  insures  a  feed  at  a  certain  rate,  depending  on  the 
pitch,  it  will  have  an  equally  positive  action  in  prevent- 
ing feed  at  a  faster  rate,  and  experience  demonstrates 
that  a  scoop  will  deliver  ore  quicker  through  a  plain 
tube  to  the  mill  than  when  the  tube  is  rifled.  At  the 
discharge  end  of  the  mill,  on  the  other  hand,  a  positive 
spiral  is  required,  so  that  the  tendency  is  strong  to 
return  any  oversize  back  into  the  mill  against  the  flow 
of  pulp.     For  this  reason  the  discharge  spiral  is  double. 

An  extra-heavy  clutch  pulley  on  the  pinion  shaft, 
giving  flywheel  effect,  is  belted  direct  to  a  35-hp.  motor. 
The  advantage  of  this,  when  starting  the  ball  mill  un- 
der full  load,  will  be  manifest.  The  Challenge  feeder 
is  belted  direct  from  the  ball-mill  pinion  shaft,  so  that 
the  mill  feeds  itself,  a  self-contained  arrangement  that 
has  given  great  satisfaction.  The  shell  of  the  mill  is 
|-in.  boiler  plate,  and  the  heads  are  cast  iron.  The 
sectional  lining  is  of  cast  iron,  with  30  per  cent  steel, 
and  has  lasted  well.  The  shell  lining  is  held  in  place 
by  the  lifting  bars  which  are  bolted  through  the  shell. 
The  heaviest  individual  part  does  not  exceed  one  ton 
in  weight.  The  cost  of  the  mill,  f.o.b.  Nelson,  B.  C. 
was  $3,150. 

The  weight  of  ball  charge  is  three  tons,  and  5-in.  balls 
of  cast  iron  with  30  per  cent  steel  are  used.  Ball  con- 
sumption is  4.5  lb.  per  ton  crushed,  and  liner  consump- 
tion is  1.25  lb.  per  ton  crushed — a  total  iron  consumption 
of  5.75  lb.  per  ton,  which,  at  6c.  per  lb.,  amounts  to 
34.5c.  per  ton.  Even  making  allowance  for  the  intensely 
hard  and  tough  character  of  the  ore,  this  is  high.  The 
ball  consumption  could  probably  be  reduced  by  one-half, 
if  not  more,  by  the  adoption  of  forged  chrome-steel  balls, 
the  use  of  which  is  under  consideration.  When  the  cast- 
iron  balls  were  purchased,  the  chrome-steel  balls  were 
three  times  as  expensive. 

The  capacity  of  this  mill,  taking  crusher-run  down  to 
the  subjoined  mesh,  in  open  circuit,  is  between  forty- 
five  and  fifty  tons  per  day.  This  could  probably  be 
increased  to  sixty  tons  per  day  by  using  chrome-steel 
balls. 
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This  side  open 
Bali  miff  scoop. 


Sectional    EJevation  Elevation 

Fig.  2—  Flotation  oil  feeder,  operated  by  hall  mill. 
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Secondary  Fine  Crushing 

is  similar  to  the  primary  mi 
How  type,  but  lacks  the  up-to-date  features  of  the  other 
mill.  The  ball  charge  is  two  tons  of  3-in.  cast-iron  balls. 
For  reasons  that  will  be  subsequently  given,  this  mill 
is  operated  in  open  circuit,  although  the  discharge  is 
tabled  before  passing  to  flotation.  It  is  aimed  to  keep 
the  plus-60  mesh  material  in  the  discharge  below  5 
per  cent. 
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The  ball  consumption  amounts  to  1.5  lb.  per  ton 
treated  in  the  primary  circuit.  Liner  consumption  is 
1  lb.  per  ton  treated  in  the  primary  circuit,  a  total 
constrm  tion  of  2.75  lb.  of  iron  per  primary  ton.  This, 
.it  6c.  per  lb.  amounts  *"  10. 5c.  per  primary  ton. 


Paehuca — This  is  a  cylindrical  tank  3  ft.  in  diameter 
by  0  ft.  high.  Its  function  is  thoroughly  to  mix  the 
pulp  streams  of  varying  density,  prior  to  flotation.  Pine 
oil  is  added  in  the  paehuca. 

The  tank  also,  to  a  certain  extent,  acts  as  a  stabilizer 
of  the  flow  to  the  flotation  machine.  There  are  two 
lifts  within  the  paehuca,  one  a  circulation  lift  and  the 
other  delivering  from  the  bottom  to  the  flotation 
machine.  These  air  lifts  are  operated  by  a  small  high- 
pressure  Roots  blower  driven  by  a  2-hp.  motor. 

Flotation — The  flotation  machine  is  a  15-in.  ( diameter 
of  cruciform  impellers)  sixteen-cell  Minerals  Separation 
machine  of  the  belt-driven  type.  The  original  thrust 
bearing  was  modified  for  the  operations  here  detailed. 
ball  thrusts  being  inserted,  and  grease  lubrication  sub- 
stituted  for  oil. 

Flotation  Oils — The  following  were  found  the  cheap- 
est and  most  satisfactory  flotation  oils,  after  much 
investigation:  Water-gas  tar — added  in  the  secondary 
ball  mill  at  the  rate  of  1  lb.  per  ton  of  ore.  Heavy  pine 
oil — added  in  the  paehuca  at  the  rate  of  1  lb.  per  ton 
of  ore.  Further  slight  additions  of  these  oils  are  made  to 
the  middling  cells  of  the  flotation  machine,  but  the  total 
quantity  of  reagents  will  not  exceed  li  lb.  per  ton  of  ore, 
and  the  cost  is  between  7  and  8c.  per  ton  of  ore. 

Mechanical  Oil  Feeder — The  feeder  used,  shown  in 
Fig.  2,  is  extremely  simple  and  effective.  Most  mechanical 
feeders  are  independently  operated  but  in  this  installa- 
tion, inasmuch  as  the  feeder  is  operated  by  the  ball  mill, 
oil  feed  automatically  begins  and  ends  with  the  rotation 
of  the  ball  mill.  It  can  be  regulated  readily,  while  the 
mill  is  running,  and  is  susceptible  of  a  wide  range  of 
adjustment.  The  oil  tank  in  which  the  delivery  cup 
rotates  is  boxed  in,  and  a  small  electric  heater  keeps 
the  heavy  tarry  oils  thin  when  the  weather  is  cold. 

Return  of  Middling — The  sketch.  Fig.  3,  and  the  pho- 
tograph, Fig.  4,  show  the  means  that  I  devised  for  re- 
turning flotation  middling  to  the  flotation  machine. 
This  device  is  extremely  simple  and  has  given  great 
satisfaction.  It  consists  of  a  wooden  tailing  wheel,  set 
up  at   the  feed  end  of  the  flotation   machine.     Th. 


/  :i  *  •  of  middling. 


Elevation  -  Head  End 

Method  "i  compacting  concentrate  also  shoion. 
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no  gearing,  but  the  8-ft.  diameter  middling  wheel  is 
belt-driven  from  a  4J-in.  pulley  on  the  countershaft  of 
the  flotation  machine,  the  belt  passing  completely 
around  the  periphery  of  the  tailing  wheel.  Owing  to  the 
large  lap  of  the  belt,  despite  the  enormous  difference  in 
the  diameters  of  driver  and  driven  pulley,  there  is  no 
tendency  for  the  belt  to  slip,  no  matter  how  wet  it  gets. 
This  arrangement  is  far  simpler  than  a  gear  drive  and 
generally   more   satisfactory;    incidentally,    it    is   much 


Fig. 


-Wheel  elevator  for  returning  middling 


cheaper.  Middling  is  delivered  into  the  buckets  at  the 
bottom  of  the  wheel  by  gravity,  and  raised  to  a  launder 
running  into  the  feed  end  of  the  flotation  machine.  The 
wheel,  being  only  9  in.  wide,  occupies  little  floor  space, 
and  the  whole  arrangement  is  compact  and  self-con- 
tained. It  can  readily  be  fitted  to  any  Minerals  Sepa- 
ration machine,  and  can  easily  be  made  on  the  ground 
by  any  carpenter.  The  periphery  of  the  wheel  is  made 
from  a  board  9  in.  in  width  (or  wider — exact  dimensions 
are  immaterial)  by  making  saw  cuts  at  right  angles 
to  the  length  every  2i  in.,  soaking  the  board  in  water, 
and  then  bending  round  to  conform  to  the  circle.  A 
small  piece  of  thin  sheet  iron  is  bolted  over  the  ends. 
The  simple  construction  of  the  remainder  of  the  wheel 
is  evident  from  the  sketch. 

Settlement  of  Flotation  Concentrate — The  only  really 
satisfactory  way  of  dealing  with  a  floated  product  is  by 
vacuum  filtration.  Small  operators  shun  the  expense  of 
this  operation,  and  seek  another  way  out  of  the  diffi- 
culty. All  such  can  rely  upon  doing  a  considerable 
amount  of  hard  thinking  before  achieving  anything  like 
satisfaction.  The  problem  is  not  merely  to  settle  the 
floated  product;  it  is  to  settle  it  in  such  a  form  that 
it  can  be  handled  subsequently  without  loss,  in  other 
words  to  compact  it.  The  following  method  was  evolved 
after  much  trial,  and  has  yielded,  on  the  whole,  satis- 
factory results : 

The  froth  from  the  flotation  machine  is  conveyed  in 
a  stream  of  water  to  a  launder-like  tank,  1  ft.  deep.  2  ft. 
wide,  and  22  ft.  long — relative  dimensions  are  impor- 
tant. At  the  outlet  end  are  two  vertical  burlap  screens, 
readily  renewable.  Effluent  passes  out  of  the  bottom  of 
this  tank  beyond  the  screens,  and  into  a  similar  tank 
placed  just  below  the  first,  for  further  settlement.  In 
the  bottom  of  these  tanks  are  placed  transverse  baffle 
boards  about  6  in.  high  to  promote  the  accumulation  of 


the  heaviest  particles.  As  concentrates  accumulate  they 
are  tamped  with  a  wooden  tamper  for  two  or  three 
minutes  every  hour  or  so.  The  effect  is  to  compact  the 
concentrates,  which  acquire  a  rubber-like  consistency, 
so  much  so  that  a  shovel  driven  vertically  downward 
with  all  a  man's  strength  will  not  penetrate  more  than 
a  few  inches.  This  compacted  concentrate  is  shoveled 
out  as  it  accumulates,  into  the  main  concentrate  receiv- 
ing bins,  which  are  immediately  below.  These  chunks 
of  concentrate  will  not  contain  more  than  10  to  15  per 
cent  moisture,  and  are  ideal  for  transit  in  railway 
cars,  as  there  is  no  fear  of  loss. 

For  reasons  which  are  not  quite  clear,  the  effect  of 
passing  the  flotation  froth  over  the  accumulating  bed 
of  compacted  concentrate  is  to  break  down  the  froth  in 
a  remarkable  way.  On  the  other  hand,  if  froths  are 
passed  into  simple  settlement  tanks,  they  build  up  and 
overflow  in  obstinate  manner  without  breaking  down. 
Final  effluent  from  these  tamping  tanks  is  returned  by 
air  lift  (or  small  centrifugal  pump)  to  the  M.  S.  flota- 
tion machine. 

Operation  of  Secondary  Ball  Mill  in  Closed  Circuit — - 
Owing  to  the  desirability  of  differential  flotation — that 
is,  floating  the  copper  in  preference  to  the  iron — grind- 
ing in  closed  circuit  was  not,  after  trial,  continued. 
Nevertheless,  the  manner  of  effecting  closed-circuit 
crushing  is  given,  because  it  was  carried  out  without 
the  aid  of  the  means  usually  adopted  for  the  purpose — 
viz.,  a  mechanical  classifier  of  the  drag  type,  the  in- 
stallation of  which  is  somewhat  expensive.  As  a  cheap 
expedient  it  may  appeal  to  the  small  operator. 

The  discharge  from  the  secondary  ball  mill  was  re- 
turned by  air  lift  to  the  dewaterer  receiving  the  Wilfley 
tailing.    This  dewatering  tank  is  a  rectangular  hopper- 
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~  Straight  way  cocks 


Fig.   5 — Alternative   to   drag    classifier  for  return   of 
oversize  to  ball  mill 

bottom  tank  5  ft.  x  4  ft.  x  5  ft.  deep,  with  an  overflow 
on  the  four  sides  passing  to  flotation.  The  spigot  dis- 
charge at  the  bottom  passes  by  siphon  feed  to  the 
ball  mill.  In  the  center  of  the  tanj&  is  placed  an  air  lift, 
the  function  of  which  is  to  keep  the  upper  portion  of 
the  contents  of  the  tank  in  agitation,  and  so  permit 
of  the  prompt  escape  of  particles  of  sufficient  fineness 
for  flotation,  via  the  overflow  lips.  Regulation  of  size 
passing  out  is  effected  in  one  or  both  of  two  ways,  by 
varying  the  air  pressure  to  the  lift,  and  by  raising  or 
lowering  the  riser  of  the  air  lift,  which  is  held  in  any 
desired  position  by  a  clamp.  The  cost  of  the  equipment 
involved  is  trivial,  and  it  is  to  be  noted  that  the  size 
of  the  finished  product  does  not  depend  upon  dilution, 
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whereas  in  drag  classification,  separation  at  the  finer 
meshes  entails  considerable  dilution,  and  dewatering  is 
again  necessary  before  flotation. 

Construction  of  Minerals  Separation  Machine — 
Drawings  are  given  showing  the  mode  of  construction 
adopted,  which  differs  from  standard  construction,  but 
which  effects  a  considerable  economy,  and  affords  much 
more  floor  space  around  the  machine. 

Milling  Results 

Before  citing  actual  figures  as  to  results  gained,  it  is 
well  to  point  out  that  the  nature  of  Rossland  ore  is 
such  that  an  inexorable  limit  is  imposed,  and  an  ob- 
stacle placed  in  the  path  of  really  high  gold  recoveries. 
Free  gold  exists  to  a  considerable  extent  even  in  the 
sulphides;  nevertheless,  a  formidable  proportion  of  the 
total  gold  exists  in  chemical  combination  in  pyrrhotite. 
Such  gold,  whether  the  ore  is  treated  by  flotation  or 
water  concentration,  is  recoverable  only  through  the  sul- 
phide. The  local  smelting  rate  (including  freight  to 
smelter)  is  $6.40  per  ton  for  concentrate.  It  therefore 
follows  that  a  concentrate  with  gross  values  of  only 
$6.40  per  ton  must  be  regarded  as  a  worthless  product, 
unless  a  process  of  chemical  dissolution  can  follow, 
which  cannot  here  be  considered.  A  copper  concentrate 
is  valuable,  apart  altogether  from  its  combined  gold 
content.  A  pyrrhotite  concentrate,  on  the  other  hand,  is 
worthless  apart  from  its  combined  gold  content.  Owing 
to  the  large  excess  of  p.  rrhotite  over  chalcopyrite  in 
Rossland  ore,   it    is  manifest    that  flotation  must   follow 
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differential  lines;  otherwise  a  large  proportion  of  a 
worthless  product  will  be  included.  To  illustrate  this 
important  point,  particulars  of  a  flotation  test  of  Ross- 
land ore  are  subjoined : 


Product 

>(S 

< 

< 

o 

£ 

Percentage  of 
Au  ti,  Ag 

Distribution 
Cu          Fe 

Feed 

Copper    con- 
centrates. . 
Pvrrhotite 

100.0 
7.9 

0  294 
2  54 

0.63 

4.8 

0  75 
7.12 

14.6 
45.8 

100.0  100.0 
68.4       59.7 

100.0     100.0 
74.7       24.7 

concen- 
trates  

Tailing 

18  4 
73.7 

0.23 
0.07 

0.71 
0.17 

0.52 
0.13 

40.8 
4  8 

14.3  20.7 
17  3Tf  19.6 

12.7       51.2 
12.6       24.1 

It  will  be  noted  that  in  this  test  there  are  two  floated 
products : 

1.  A  copper  concentrate. 

2.  A  clean  pyrrhotite  concentrate  which  obviously 
cannot  be  sensibly  improved  by  re-treatment.  Its  gross 
values  amount  to  only  $5.10  per  ton,  and  it  therefore 
constitutes  a  worthless  product.  It  is  clearly  indicated 
that  though  a  gold  saving  of  82.7  per  cent  and  a  copper 
saving  of  87.4  per  cent  can  be  made  by  running  it  into 
the  copper  concentrate,  such  increased  savings  will  re- 
sult in  financial  loss.  Money  will  be  saved  by  throwing 
it  away  or  not  attempting  to  float  it,  and  making  the 
lower  savings  of  respectively  68.4  per  cent  gold  and 
74.7  per  cent  copper.  Actual  milling  has  demonstrated 
that  this  condition  is  a  serious  obstacle  to  making  really 
high  gold  recoveries,  either  by  flotation  or  gravity  con- 
centration, on  Rossland  ores.  On  the  other  hand,  it  has 
been  proved  that  high  copper  recoveries  are  readily 
obtained  by  flotation. 

The  following  data  are  representative  of  the  actual 
milling  results  obtained  over  an  extensive  period.  The 
ore  comprised  ore  sorters'  reject  and  low-grade  mate- 
rial from  development: 


Peed  to  primary  table  circuit. 
Peed  to  iotal  ion  machinery  i 

i  raoentrate 
Flotation  concentrate 
Flotation  t:iilink.' 


\\  iltl(\\  tailing. 


Gold.Os. 

0.155 
0  074 
0.93 
0.91 
0  043 


0  42 

1  40 
4.66 
0.10 


8.1 
6.3 
29.6 
28.5 
5.2 


Rossland  pyrrhotite  contains  40  per  cent  sulphur  and 
60  per  cent  iron.  The  above-noted  feed  showed  prac- 
tically all  sulphide  iron  to  exist  as  pyrrhotite  apart 
from  such  as  existed  as  chalcopyrite.  The  sulphide 
contents  are   therefore  as   follows: 


Pyrrhotfta, 

12  8 
10  tit, 

Chalcopvrit,. 

Per  (V"t 
1.25 
0   86 
0  29 

The  foregoing  assays  unlit  ate  that,  from  start  to 
finish,  the  following  recoveries  were  made:  Gold,  75.8 
per  cent;  copper,  80  per  cent;  and  iron.  48.6  per  cent. 
The  poor  iron  recovery  was  due  primarily  to  the  heavy 
overloading  of  the  table  circuits,  the  tonnage  treated 
being  close  to  loo  tons  per  day. 

To  improve  the  Iron  recovers  by  flotation  one  must 
resort  to  differential  flotation— thai  is,  the  copper  must 
be  floated  first;  otherwise  any  improvement  in  iron 
flotation  will  have  the  effecl  of  lowering  the  grade  of 
the  concentrate  in  copper  ami  also  in  gold.  This  wa 
actually  tried,  the  secondary  ball  mill  was  put  in  closed 
circuit,  ami  flotation  carried  out  in  an  acid  circuit,  but 
thf  results  Indicated   thai   better  commercial  practice 

WOUld   be  attained  by  grinding  only  to  BUch  a   point  as 
would   insure  a   high  copper   recovery,   and   tabling  the 
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ball-mill  discharge  before  flotation,  the  latter  practice 
being  finally  adopted  after  trial.  The  size  of  flotation 
feed  was  kept  at  under  5  per  cent  plus  60  mesh,  the 
screen  analysis  averaging  as  follows: 


I'll, 

40  m 

sh 

1*1  II 

do  m 

sh 

I'll! 

80  m 

sfa 

I'l.l 

120  uif 

sh 

Mil 

us  120 

m-sli 

The  water-to-solids  ratio  was  so  far  as  possible  kept 
at  4  to  1.  Manifestly,  the  great  advantage  of  tabling  in 
the  secondaiy  circuit  is  that,  apart  from  saving  chem- 
ically combined  gold,  the  whole  tendency  is  to  impover- 
ish the  flotation  feed  in  pyrrhotite,  and  therefore  to 
promote  the  production  of  a  higher  grade  copper  flota- 
tion concentrate. 

Costs  of  Concentration 

Milling  at  the  rate  of  2,500  tons  monthly  was  aeeom 
plished  at  the  following  costs  per  primary  ton: 


crushing,  wear  of  crushing  media 

Primary  fine  enisliing.  balls  and  lining 
Secondary  fine  crushing,  halls  and  lining 
Power  for  above,  including  WilHey  tables 

Labor  for  above,  including  Wilfley  r:iMe~ 

Sundries    . 

Flotation  oils 

Flotation  labor 

Flotation  power 

Flotation  sundries  and  royalty 

Total  cost  per  ton  milled 


$0  025 

0  345 

0  165 

0.  120 

0  375 

0  065 

0  072 

0  148 

0  040 

0  050 

$1    405 

The  concentration  ratio  prevailing  was  almost  exactly 
10:1.  It  will  be  noted  that  the  foregoing  costs  do  not 
include  the  cost  of  delivering  ore  to  the  mill,  nor  any 
cost  connected  with  disposal  of  concentrate  after  it 
has  been  delivered  in  bins  in  a  drained  condition  suit- 
able for  transport.  No  overhead  charges  of  any  descrip- 
tion are  included.  Labor  costs  include  foreman  and 
shift  bosses.  It  is  also  to  be  noted  that  by  the  use 
of  chrome-steel  balls  it  is  reasonable  to  anticipate  that 
the  cost  of  fine  crushing  could  be  substantially  reduced, 
and  the  total   possibly  brought  to   $1.15. 

Proposed  Method  of  Loading  Concentrate 
in  Railway  Cars 

Particulars  are  given  of  a  proposed  cheaper  method 
for  loading  concentrate:  Railway  tracks  are  situated 
about  100  yd.  below  the  mill.  The  cars  supplied  by  the 
railway  company  are  of  the  gondola  type.  Under  the 
proposed  loading  plan,  Wilfley  and  flotation  concen- 
trates will  be  conveyed  from  the  mill  in  a  stream  of 
water  in  separate  2-in.  pipes.  Wilfley  concentrate  will 
pass  into  an  Allen  dewatering  cone  (4  ft.  6  in.  in  diam- 
eter) set  up  directly  over  the  railway  car,  into  which 
the  spigot  discharge  from  the  cone  will  pass.  The 
cone  overflow  will  be  returned  by  a  small  centrifugal 
pump  to  the  mill  for  the  conveyance  of  oncoming  con- 
centrate. Flotation  concentrate  will  be  conveyed  by  the 
2-in.  pipe  to  a  tamping  bin  of  the  kind  previously  de- 
scribed, set  up  immediately  over  the  railway  car. 
Effluent  from  this  tamping  bin  will  be  returned  by  the 
pump  to  the  mill  for  conveyance  of  oncoming  flota- 
tion concentrate.  The  compacted  concentrate  will  be 
shoveled  out  of  the  tamping  bin  into  the  car. 

A  Suggested  Improvement  in  Milling  Practice 

Actual  milling  results  have  plainly  indicated  the  wis- 
dom of  tabling  in  advance  of  flotation.  The  more 
pyritic  the  ore,  the  greater  the  possibility  of  increas- 
ing savings  and  lowering  costs,  by  interposing  jigs  in 


advance  of  the  tables,  not  necessarily  with  a  view  to 
making  any  jig  tailing,  but  to  avoid  sliming  mineral 
already  freed  from  gangue.  Tabling  or  jigging  at  6 
mm.  would  certainly  appear  sound  practice,  and  likely 
to  more  than  offset  any  complication  of  flow  sheet 
thereby  introduced. 

Owing  to  the  extremely  hard  and  tough  character  of 
Rossland  ores,  direct  ball-milling  of  crusher-run  size 
is  poor  practice.  The  wisdom  of  reduction  by  rolls 
prior  to  the  ball-milling  is  clearly  indicated. 

Heap  Roasting  of  Rossland  Ores  Prior  to  Milling 

Investigation  led  to  a  discovery  likely  to  prove  of 
great  value.  It  is  obvious  that  the  high  pyrrhotite  con- 
tent of  Rossland  ores  prevents  a  high  concentration 
ratio,  and  therefore  causes  a  high  smelting  cost  calcu- 
lated on  the  original  ton,  a  difficulty  which  on  first 
consideration  may  appear  insuperable.  There  is,  how- 
ever, a  solution  to  the  problem  which  offers  great  pos- 
sibilities;  it   is  this: 

All  pyrrhotites  when  piled  in  heaps,  with  limited  ad- 
mission of  air,  oxidize  readily,  and  even  spontaneously 
ignite.  It  is  not  necessary  to  theorize  on  the  results 
likely  to  be  yielded  by  flotation  applied  to  heap-roasted 
Rossland  ore,  because  the  actual  milling  results  of  treat- 
ing several  hundred  tons  of  such  material  are  a  matter 
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of  record.  The  material  in  question  consisted  of  some 
hundreds  of  tons  of  the  more  p  "ritic  ore  which  had 
accumulated  on  a  dump.  The  latter  when  broken  open 
showed  very  extensive  oxidation,  individual  pieces  were 
clotted  together,  and  it  exhibited  all  the  characteristics 
of  heap-roasted  ore.  The  chalcopyrite,  however, 
did  not  show  much  oxidation.  Treatment  of  such 
material  in  the  mill  showed  a  high  flotation  recovery 
of  gold,  as  well  as  copper.  Evidently  the  effect  of  the 
roasting  was  to  free  the  gold  and  leave  it  in  a  condi- 
tion readily  amenable  to  flotation.  Actual  results  of 
a  mill  run  on  this  material  are  appended: 


Wilfley  table  feed 

Wilfley  table  tailing 

Flotation  t I 

Flotation  tailing 

Flotation  c  n trati 

Wilfley  concentrate 


0.04 
0   01 

0    ^4 
0,82 


0  35 
0. 13 

8.03 

1  94 


Not  only  was  a  high  gold  recovery  made,  but  also 
the  lower  proportion  of  sulphide  iron  made  it  possible 
to  make  a  higher-grade  copper  flotation  concentrate. 
The  economics  of  the  question  involve  the  consideration 
as  to  whether  to  apply  roasting  to  the  entire  bull*  of 
ore  before  milling,  or  to  the  product  of  a  plant  aiming 
at    a    high    sulphide    recovery    operating    on    raw    ore. 

It  would  appear,  then,  that  by  merely  storing  Ross- 
land ores  in  heaps  for  a  period  of  a  few  months,  they 
will  thereby  be  rendered   distinctly  more  amenable  to 
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milling  than  if  treated  raw.     I  believe  that  the  project 
may  be  economically  advisable. 

It  would  also  seem  highly  probable  that  by  submit- 
ting pyrrhotite  concentrates  to  this  heap-roasting  ac- 
tion, and  again  treating  them  by  flotation,  it  would  be 
possible. to  produce  a  high-grade  gold-floated  product. 
Success  in  this  direction  would  remove  existing  difficul- 
ties in  floating  raw  ore,  and  would  assure  high  recov- 
eries in  both  gold  and  copper. 

Suggested  Flow  Sheet  for  Large-Scale  Treatment 

The  results  of  pilot  operations  render  it  possible  to 
design  a  fairly  simple  plant  capable  of  yielding  a  high 
sulphide  recovery  on  the  average  run  of  Rossland  ores 
containing  up  to,  say,  20  per  cent  of  sulphides. 

Shortage  of  water  in  Rossland  compelling  the  loca- 
tion of  a  large  plant  at  Trail,  it  is  assumed  that  pre- 
liminary crushing  down  to,  say,  2  in.  by  Blakes  and 
gyratories  will  be  done  at  the  mine  in  Rossland. 

Referring  to  the  suggested  flow  sheet  for  a  treat- 
ment of  500  tons  daily,   it  is  seen  that  the  2-in.  feed 


Richords  annular 
'   classifier 

Cone         Hancock  Jig 

Tailing 


Hide/ling 
Q0-fS"xl4"  rolls 
Richards  annular 


■tc/ose 


Dorr 
settler -A 


I 1  Over/Ion 

|        to  waste 


■10  W/Weffs 


Overflow    I  A-Oorr  settler 

to  waste         I 

II.  S  Flotation 

i,     Suggested  flow   sheet   for   Rossland  ores 
containing  20  per  cent  sulphides;  500  tons  per  day 

is  crushed  to  pass  a  G-m.m.  trommel  screen  by  two 
sets  of  48  x  14-in.  rolls.  One  Hancock  jig  receives  the 
entire  feed  Hess  the  fines,  which  are  removed  by  a 
Richards  annular  classifier).  Thr  function  of  this  jig 
is  twofold:  (1)  Coarse  sulphide  concentrate  is  re- 
moved from  the  circuit  as  a  finished  product,  and    (2) 

ire  is  divided  into  two  broad  i  pyril 

represented  bj  Hancock  jig  middling,  (b)  siliceous — 
represented  by  Hancock  jig  tailing.  Tin-  subsequent 
treatment  of  the  •  es  i -:  different,  and  they  are 

kepi   separate  throughout   the  mill. 

The  Hancock  jig  middling  passes  to  a  third  set  of  48  x 
14-in.  rolls,  close  set;  thence  to  a  second  Richards 
annular  classifier  for  removal  of  fines,  and  thence  to  a 
•  i  Hancock  (middling)  jig.  which  removes  from 
circuit,  as  a  finished  product,  a  further  proportion  of 
sulphides. 

Overflows  from  the  classifiers  unite  with  the  tailing, 
from  the  second  Hancock  jig,  and  pass  to  a  dewatering 


cone  or  drag  classifier  prior  to  ball-milling.  It  will  be 
noted  that  the  ball  mill  is  in  closed  circuit  with  the 
cone  or  drag  classifiers,  but  that  tabling  is  carried  out 
in  the  circuit,  preventing  unnecessary  grinding  of  mate- 
rial already  ground  fine  enough  for  separation  on  tables. 
All  tailing  from  the  latter  is  of  course  returned  eventu- 
ally to  the  ball  mill  prior  to  flotation. 

All  material  for  flotation  is  ground  to  pass  65  mesh. 
Dorr  settlers  insure  steady  flow  to  Minerals  Separation 
flotation  machines. 

The  tailing  from  the  first  Hancock  jig  passes  to  a 
fourth  set  of  48  x  14-in.  rolls,  close  set,  after  which  its 
treatment  is  identical  with  that  of  the  tailing  from  the 
second  Hancock  jig. 

Treatment  of  Pyrrhotite  Containing 
Low  Gold  Values 

There  is  a  class  of  ore  in  the  Rossland  camp,  consisting 
of  massive  pyrrhotite  with  low  gold  content,  which  has 
hitherto  been  considered  impossible  of  economic  treat- 
ment. It  seems  highly  probable  that  excellent  results 
will  be  yielded  on  this  ore  by  a  preliminary  roast  down 
to  a  low  percentage  of  sulphur,  followed  by  ball-milling 
and  flotation.  Not  only  should  a  floated  product  very 
high  in  gold  result,  but,  also,  a  low  tailing.  Sulphuric 
acid  could  also  be  made  a  byproduct  of  the  process,  if 
desired.  The  possibility  of  improving  a  pyrrhotite  con- 
centrate in  this  wav  is  evident. 


Costs  at  El  Oro 

A  financial  report  of  the  El  Oro  Mining  &  Ry.  Co., 
Ltd.,  for  the  year  ended  June  30,  1922,  gives  some 
interesting  details  of  operating  results  during  the  year: 

The  electric  power  shortage  still  prevailed  for  the 
first  three  months  of  the  year,  during  which  period  the 
plant  was  operated  by  steam.  Notwithstanding  the 
attendant  difficulties  and  increased  expenses,  the  ton- 
nage during  these  months  was  not  allowed  to  drop  below 
the  average  for  the  year. 

The  plant  treated  401,840  tons  of  ore  and  produced 
bullion  to  the  value  of  $2,203,015.22. 

The  efficient  condition  of  the  works  was  fully  main- 
tained, and  metallurgical  costs  were  again  reduced. 

Operating  details  and  working  cost  figures  are  given 
in  the  following  table: 

MILL  AND  CYANIDI     5TATEMI  NT,    M   \l:    1  \l  1  P   .U  1  Y    I,    1922. 

Mill  ran,  average  daya  per  month  26 .  41 

,,,.!.,  ,!  401.840 

re,  gold  $5   14 

ilue  of  ore,  silver  $1   24 

Theoretical  extraotion,  »old,  pera  ni  88.98 

,1  extraction,  silver,  per  ci  nl  74   IS 

Tl retical    rti                    il, percent  86   12 

$1,791,247   10 

,,„!,„, I. mIv.t  value  $411,768.08 

Bullion  realised,  total  valui  $2,203,015.24 
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Th"  Kl  Oro  Mining  &  Railway  Co.  is  a  British  com- 
pany  operating   the   largest    gold    mine    in    Mexico.      The 

milling  plant  consists  of  a  200-stamp  mill,  eight  tube 

mills,  and  Cyanide  plant,  but  owing  to  the  more  eco- 
nomical win-king  of  the  stamp  mill  the  entire  battery 
of  stamps  is  not  used. 
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World  Oil  Problems* 

By  A.  C.  Veatch 

Chief  Geologist,  Sinclair  Consolidated  Oil  Corporation 

FOR  a  nation  to  say,  "Since  oil  is  a  prime  necessity 
to  us  in  case  of  war,  the  oil  resources  of  our  state 
must  be  developed  by  our  own  nationals,"  over- 
looks the  economic  and  practical  points  that  very  large 
sums  are  required  to  develop  new  oil  regions,  and  that 
much  of  the  money  spent  in  prospecting  is  not  produc- 
tive— that  in  case  of  war  only  developed  oil  fields  have 
practical  value,  and  that,  should  there  be  a  war,  any 
developed  oil  field  is  immediately  mobilized,  irrespec- 
tive of  whether  the  development  was  due  to  domestic 
or  foreign  capital.  It  is  better  economics  to  have  the 
losses  of  development  shared  by  foreign  capital  than 
to  have  the  whole  loss  fall  at  home.  The  most  com- 
plete self-interest  and  self-advancement  says,  "Throw 
the  doors  wide  open." 

Apart  from  the  strategic  importance  of  having  de- 
veloped oil  regions  for  use  in  time  of  war,  it  is  sound 
national  policy  to  secure  development,  because  in  the 
first  place  it  establishes  a  new  source  of  revenue, 
which  is  an  important  item  in  most  countries  at  the 
present  time,  and  it  also  serves  to  effect  trade  bal- 
ances, and,  consequently,  exchange,  by  providing  home 
sources  of  supply  of  commodities  which  would  other- 
wise be  imported,  and  by  affoi-ding  new  exports,  with 
the  net  result  that  the  national  imports  are  decreased 
and  the  national  exports  increased. 

Impelled  in  some  measure  by  the  fallacious  bogy 
of  imminent  exhaustion  of  the  oil  supply  of  the  United 
States  and  by  the  prominence  of  the  international 
aspect  of  oil,  brought  about  by  the  war,  many  com- 
panies of  a  number  of  different  nationalities — largely 
American  and  British — have  rushed  into  an  attempt  to 
develop  foreign  oil  fields.  There  has  been  consider- 
able impetuosity  in  this  regard  and  some  rather  dearly 
bought  experience.    More  is  in  the  course  of  acquisition. 

On  the  one  hand,  oil  indications  of  less  importance 
than  those  found  in  many  parts  of  the  United  States, 
which  are  not  today  producing  oil  fields,  have  been 
responsible  for  large  expenditures  abroad.  Considering 
the  added  cost  of  foreign  operations,  it  is  essential 
that  the  conditions  be  better  than  those  in  the  United 
States,  in  order  that  commercial  success  may  be 
achieved.  If,  leaving  out  the  cost  factor,  they  are  only 
just  as  good,  or  worse,  failure  is  inevitable.  Further- 
more, much  too  little  weight  has  been  given  to  customs 
and  conditions  in  foreign  fields.  Another  point  which 
has  not  been  sufficiently  well  recognized  is  the  large 
added  cost  of  foreign,  operations  in  new  regions,  due 
to  the  time  factor.  Judging  by  the  past,  it  is  safe  to 
allow  a  decade  of  serious  work  and  expenditure  for  the 
establishment  of  each  new  oil  field  abroad. 

The  whole  situation   regarding   foreign   oil   develop- 


•Excerpted   from    a   paper  presented   at    the   annual   meeting   of 
the  American  Petroleum  Institute,  St.  Louis,  Mo.,  Dec.  6-8. 


ment  needs  to  be  faced  squarely,  both  by  capital  and 
by  the  statesmen  of  big,  as  well  as  little,  countries. 

On  the  point  of  the  oil  resources  of  the  world  as  a 
whole,  these  are  large  beyond  any  calculation  possible 
at  the  present  time.  The  situation  is  summed  up  in 
the  statement  that  it  is  now  demonstrated  that  com- 
mercial petroleum  may  occur  in  sedimentary  rocks  of 
any  age  from  the  oldest  to  the  youngest,  and  in  any 
structural  position.  The  sedimentary  rocks  occupy  the 
greater  part  of  the  earth's  surface.  Those  found  in  the 
United  States  are  but  a  small  part  of  the  sedimentary 
rocks  of  the  world  as  a  whole.  It  is  only  in  the  United 
States  that  these  sedimentary  rocks  have  been  exten- 
sively developed  for  oil,  and,  great  as  the  development 
has  been  here,  the  oil  in  the  sedimentary  rocks  of  the 
United  States  is  by  no  means  exhausted.  The  conclu- 
sion may  be  stated  proportionally :  as  the  ultimate 
production  of  the  United  States  is  to  the  area  of  the 
sedimentary  rocks  of  the  United  States,  so  the  ultimate 
total  oil  production  of  the  world  will  be  to  the  whole 
area  of  sedimentary  rocks  of  the  world. 

But  vast  as  the  oil  resources  of  the  world  are,  they 
must  be  developed,  if  the  constantly  increasing  needs 
of  civilization  are  to  be  ,met,  and  if  none  of  the  other 
industries  of  the  world  are  to  suffer  curtailment  through 
lack  of  oil.  The  United  States  has  borne  the  great  por- 
tion of  the  burden  of  the  world's  oil  requirements,  giving 
freely  from  its  natural  resources  for  the  benefit  of 
commerce  and  civilization.  Unless  foreign  oil  fields  are 
developed  more  thoroughly,  the  time  must  inevitably 
come  when  all  nations  will  be  seriously  handicapped.  .    . 

Capital  and  courage  are  required,  but  these  alone 
cannot  succeed.  Oil  produced  at  a  loss  is  as  disastrous 
to  the  nation  concerned  as  to  the  capital  involved.  A 
region  may  be  very  promising  from  the  standpoint  of 
indications  and  structure,  but  is  more  than  worthless 
unless  there  are  present  certain  fundamentals  for  sound 
development.  Only  such  development  can,  in  the  long 
run,  be  beneficial  alike  to  capital  and  to  the  country 
involved.     Among  these   essentials  are: 

First,  reasonable  royalty  fixed  according  to  the  acces- 
sibility of  the  region  and  its  existing  transportation 
facilities. 

Second,  large  exploration  and  reasonable  exploita- 
tion area,  without  checkerboarding,  to  attract  the  neces- 
sary foreign  capital  and  to  give  companies  with  experi- 
ence in  such  operations  a  sound  basis  on  which  to  work. 

Third,  fixed  taxation  for  all  time. 

Fourth,  security  of  title. 

Fifth,  exploitation  rights  to  depend  solely  on  expend- 
iture. 

There  are  few  countries  in  which  these  conditions 
exist.  There  are  many  regions  in  Europe  which  con- 
tain promising  oil  territory  whose  development  is  pre- 
vented by  antiquated  laws,  international  jealousies,  and 
local  national  feeling,  all  to  the  detriment  of  the  coun- 
tries concerned.  In  Latin  America  there  is  not  a  single 
country  whose  present  law  and  practice  make  the  above 
things  possible. 
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The  Problem  of  Assimilating 
the  Alien 
The  Peril  of  the  Republic.    Are  We  Fac- 
ing Revolution  in  the  United  States  ? 
By   Daniel   Chauncey   Brewer.     G.   P. 
Putnam's  Sons,  New  York  and  Lon- 
don.   $1.75. 
"There  have  been  a  few  books  written 
upon  immigration  to  the  United  States 
and  many  upon  the  institutions  of  this 
country,"  says   the  author  in  his  first 
chapter.   "I  do  not  think  that  any  books 
have  been  written   for   the   purpose  of 


speak  of  the  matter  editorially  on  an- 
other page. 

What  should  be  done?  "The  correc- 
tive task,"  says  the  author  "is  immeas- 
urably more  difficult  than  that  with 
which  the  men  of  1776  had  to  do." 
"Meantime  I  cannot  satisfy  myself  that 
there  is  any  other  sane  course  at  pres- 
ent for  the  Constitutionalist  to  follow 
than  to  bend  every  energy  toward  pre- 
serving ordered  society,  leaving  ques- 
tions which  have  to  do  with  the  democ- 
racy which  his  fathers  knew,  or  better 
democracy,  to  more  settled  times" 
(p.  351)." 

The  weakness  of  this  last  statement 
the  author  seems  himself  inclined  to 
confess.  His  book  is  an  outcry,  a  warn- 
ing, a  call  to  the  colors  of  the  consti- 
tution of  our  forefathers:  it  is  a  true 
and    well-weighed    presentation    of   our 


showing  how  immigration  is  imperiling 

such   of  these   institutions   as   are   still     special  problem   of  the   alien   and  mis 

functioning.      This    particular   book    is     chievous    population;    but    he    does   not 


written  with  the  sole  purpose  of  point 
ing  out  that  alien  invasion  has  quick- 
ened the  drift  of  political  revolution." 
Mr.  Brewer  points  out  the  long  drift 
from  individualism  to  socialism  which 
we  are  undergoing;  he  calls  attention 
to  the  "world  ferment,"  the  awakening 
of  yellow,  brown,  and  black  peoples  from 
their  slumbers;  the  demoralization  of 
Europe;  and  the  consequent  isolation 
of  the  United  States.  And  the  United 
States  has  drifted  from  homogeneity 
into  heterogeneity;  meanwhile,  Ameri- 
cans have  swung  away  from  the  study 
of  political  principles  "to  the  considera- 
tion of  trade  and  purely  domestic  mat- 
ters." He  points  out  the  well-known 
change  in  the  character  of  our  immi- 
grants; of  the  "awful  inrush"  since 
1880  of  aliens  who  have  largely  defied 
assimilation.  "The  hordes  that  over- 
turned the  Roman  empire  were  num- 
bered by  hundreds  of  thousands.  We 
have  to  do  with  millions  and  millions." 
During  the  last  quarter  of  the  nine- 
teenth century  the  character  of  our 
immigration  changed  from  the  previous 
supply  from  northern  and  western 
Europe  to  "an  exodus  from  the  south  of 
Italy  and  Austria,"  then  "the  tidal 
movement  toward  America  drew  heavily 
on  Russia,  and  made  itself  felt  in  vari- 
ous parts  of  the  Empire  of  Turkey  and 
Persia." 

These  people  cannot  understand  the 
principles  of  America;  they  immediately 
return  to  the  political  plotting  which 
has  been  their  age-long  habit  at  home. 
They  rage  against  authority.     Yet  they 


propose     a     forward-looking     program. 


Mineral  Resources  —  "Gold,  Silver, 
Copper,  Lead,  and  Zinc  in  Utah  in  1921," 
twenty-one  pages,  is  now  available  from 
the  U.  S.  Geological  Survey,  Washing- 
ton, D.  C.  The  bound  volume  for  1919 
on  the  non-metals  (Mineral  Resources 
of  the  United  States,  1919.  part  II)  is 
also  now  available.  A  recent  com- 
munication from  the  Survey  states  that 
no  free  copies  are  available,  so  that  the 
book  must  be  ordered  from  the  Super- 
intendent of  Documents,  Washington, 
D.  C;  no  price  stated,  but  presumably 
$1.  "Owing  to  the  long  delay  in  ob- 
taining some  of  the  figures  for  the 
chapters  on  petroleum,  natural  gas, 
coal,  coke,  and  clay-working  industries, 
it  has  been  decided  to  omit  these  chap- 


J.  E.  Spurr. 


Perhaps  he  is  wise  thus  to  separate  the     ters   from   this   volume   and    to   include 
presentation   of  the   case  from  that  of     complete   statistics  in   the   volumes  for 

1920  or  1921."     As  it  is,  the  data  given 
in  the  book  are  three  years  old. 

Clays  of  the  United  States— The  U.  S. 
Geological  Survey,  Washington,  D.  C, 
has  published  Bulletin  708  "High-grade 
Clays  of  the  Eastern  United  States, 
With  Notes  on  Some  Western  Clays" 
(314  pages;  obtainable  on  request). 
The  book  is  an  excellent  description  of 
the  various  clay  deposits  of  the  regions 
that  it  covers  and  should  prove  of  great 
value  to  those  interested  in  this  indus- 
try. Many  maps  and  plates,  up  to  the 
usual  high  standard  of  the  Survey,  are 
included. 

Texas  Oil  Geology — "Geology  of  the 
Ranger  Oil  Field,  Texas,"  is  the  title 
of  Bulletin  736-E,  sixty  pages,  just 
issued  by  the  U.  S.  Geological  Survey, 
Washington,  D.  C,  and  obtainable  on 
request.    This  bulletin  makes  public  the 


the  remedy. 

» 

Second  Edition  of  Eckel's  Book 

on  Building  Materials 

Cements,     Limes,     and     Plasters.       By 

Edwin    C.    Eckel.      Second     Edition. 

John    Wiley    &     Sons,    New    York. 

$6.50. 
The  author  is  a  well-known  special- 
ist in  all  building  materials  of  non- 
metallic-mineral  origin.  The  present 
volume,  a  revision  and  enlargement  of 
the  first  edition,  issued  in  1905,  is  a  com- 
prehensive treatise  of  cementing  and 
plastering  matei-ials.  The  following 
subjects  are  covered:  Gypsum,  lime, 
magnesia,  hydraulic  limes,  and  natural, 
Portland,  and  Puzzolan  cements.  About 
one-half  the  volume  is  devoted  to  port- 


land  cement.     Distribution  of  raw  ma 

terials   and    mining   problems   are   con-     geology  of  an  area   12  miles  square  in 

sidered   briefly,  the  chief  discussion   re-     Eastland  County,  Tex.,  as  determined  in 

lating  to  preparation  of  materials  and     the   drilling   of   several   hundred    wells. 

manufacturing    processes.      The    main 

subjects    are   subdivided   logically   into 


separate  chapters,  each  with  a  biblio- 
graphy. Important  features  are  the  nu- 
merous analyses,  cost  figures,  and  de- 
tailed notes  on  construction  of  equip- 
menl  and  its  operation,  all  matters  of 
prad  Hal   interest. 

Uthougn  the  work  of  revision  is 
thorough  and  painstaking,  in  the 
bibliographies   many  omissions  of  later 


and   indicates  the  lessons   to   be  drawn 
therefrom. 

Mine  Rescue— -The  National  Safety 
Council,  168  North  Michigan  Ave.,  Chi- 
cago, 111.,  has  recently  issued  an  eight- 
page  leaflet,  "Mine  Rescue  Training 
and  Operation."  The  data  have  been 
prepared  by  D.  J.  Parker,  chief  of  the 
Division  of  Mines  Safety  Service  of  the 
U.  S.  Bureau  of  Mines.  Types  of  ap- 
proved apparatus  are  detailed  and  illus- 
trated,  a    schedule   of  training    is   out- 


references  are  to  be  noted,  as,  for  ex- 

■Tn^Hz^  bvZrZ:: ^They  group     *nvple,  U.   S.   Geological   Survey  Bull.-     lined,   and   other   perttnent    tnformation 

by    national,  .,:iin    industrial    tin   697,   and    U.    S.   Bureau   of   Mines    to   included.      Single    copies    maybe 

enters    (p.    106);    and    are   drawn    into     Technical   Paper  155,  on  gypsum;   Bu-     obtained  at  25c.  each  from  the  National 

political    machines   which   are   subver-    reau  of  Minee  Bulletin  160,  01 1  cement-     Safety  Council.    It  is  recommended  that 

•"    Americanism    and    intelligence,     plant  quarry  problems,  and  the  works     this   pamphlet  be   placed    in    the   hands 

of  Kmley  and  Lazellc  on  lime.  of  every  executive,   safety  em 

The  l>ook  contains  a  vast  amount  of    physician  having  to  do  with  rescue  work 
useful    information    that   is    particularly         Treatment  of  Chilean  Nitrate 
timely    at     present,    when    cements    and 
are    so    widely    used    in    build- 
ing,  and    when   construction   work   fills 
o  large  a   place  in  public  interest  and 
imln  trial    activity.      The    book    should 
And  a  place  in  the  library  of  every  one 
ted  in  the  manufacture  or  appli- 
cation of  the  materials  described. 

Oliver  Bowles. 


e  politicians  all  America  is  now 
enthralled,  literally  speaking,  Mian 
while,  we  are  fatuously  urging  natural- 
ization as  a  panacea,  wherea  this  really 
increases  the  evil.  And,  side  by  side 
with  our  good-natured  obli' 
revolutiona.-y  propaganda  and  the 
organization    for   revolution    is 

ing    among    these    foreign    ele- 

■•.  an  extent  not  generally  recog- 
nised even  by  most  of  those  who  keep 
in    touch    with     current    events         We 


V  W 

Allen  discusses  "The  Donnan  Program 
of  Investigation  for  the  Chilean  Nitrate 
Industry"  in  Chemical  and  MttiaU 
lurgioal  Engineering  for  Dec.  <"•.  (New 
York:  price  25c.;  eight  pages).  The 
present  method  of  caliche  treatment  by 
the  Shanks  process  is  outlined  and  con- 
structive suggestions  are  offered  as  to 
improvement. 
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Coal-Mine  Haulage— Bulletin   132   of 

the  Engineering  Experiment  Station, 
University  of  Illinois,  Urbana,  111.,  (136 
pages;  free  on  request),  describes  the 
evolution  of  coal-mine  haulage  and  the 
progress  in  mine-haulage  equipment, 
giving  detailed  accounts  of  practice  in 
Illinois,  including  the  handling  of  cars 
on  shaft  bottom,  main-line  and  gather- 
ing haulage,  underground  haulage  costs, 
haulage  accidents,  and  accident-preven- 
tion measures. 

The  Volatilization-Precipitation  Proc- 
ess —  The  General  Electric  Review 
(Schenectady,  N.  Y.;  30c.)  contains  an 
eight-page  article,  by  Thomas  Varley 
and  H.  W.  Clark,  on  "The  Possibilities 
of  Electrical  Precipitation  in  the  Chlo- 
ride Volatilization  Process."  A  short 
review  of  the  work  at  the  Pope  Shenon 
plant  at  Salmon  City,  Idaho,  is  included. 

Fusibility  of  Coal  Ash— U.  S.  Bureau 
of  Mines  Bulletin  209,  119  pages,  ob- 
tainable on  request  to  the  Bureau  at 
Washington,  D.  C,  describes  the  man- 
ner of  testing  the  fusibility  of  coal  ash 
adopted  by  the  Bureau  and  gives  the 
softening  temperatures  and  sulphur  and 
ash  analyses  of  a  large  number  of  coals 
from  all  parts  of  the  United  States. 

Canadian  Geology  —  The  Canadian 
Geological  Survey  has  recently  pub- 
lished Memoir  130,  "Geology  and  Min- 
eral Deposits  of  the  Bridge  River 
Map-area,  British  Columbia";  Bulletin 
No.  35,  "Relationship  of  the  Pre-Cam- 
brian  (Beltian)  Terrain  to  the  Lower 
Cambrian  Strata  of  Southeastern  Bri- 
tish Columbia";  and  Parts  B  and  E  of 
the  Summary  Report,  1921.  Part  E  dis- 
cusses the  "Iron-bearing  Rocks  of 
Belcher  Islands,  Hudson  Bay,"  and 
Part  B  contains  the  following  papers: 
"Hay  and  Buffalo  Rivers,  Great  Slave 
Lake,  and  Adjacent  Country";  "Mac- 
kenzie River  District  Between  Great 
Slave  Lake  and  Simpson";  "Exploration 
East  of  Mackenzie  River,  Between 
Simpson  and  Wrigley";  "North  Nahanni 
and  Root  Rivers  Area,  and  Caribou 
Island,  Mackenzie  River  District"; 
"Geological  Structure  of  the  Mackenzie 
River  Region";  and  "Kananaskis  Lakes- 
Palliser  River  Map-Area."  Any  of 
these  bulletins  may  be  had  on  request 
to  the  Survey  at  Ottawa. 

Sulphur  Trade — The  December  issue 
of  Commerce  Monthly  contains  a  nine- 
page  article  entitled  "Sulphur,  Pyrites, 
and  Sulphuric  Acid,"  discussing  the 
world  trade  situation  in  those  articles. 
Copies  may  be  obtained  on  request  to 
the  National  Bank  of  Commerce,  New 
York. 

Mine  Skips — The  Journal  of  the  South 
African  Institution  of  Engineers,  for 
November,  (P.  O.  Box  4609,  Johannes- 
burg; price  2s.)  contains  a  twenty-four 
page  article  on  the  "The  Tipping  and 
Guiding  of  Vertical  Skips."  The  dis- 
cussion is  based  on  the  theory  of  design 
and  is  comprehensive.  The  author  dis- 
cusses the  design  of  tipping  gear  in 
such  a  way  as  to  eliminate  so  far  as 
possible  shocks  and  excess  strains;  and 
also  describes  an  improved  form  of 
guiding  slipper  on  skips. 


Recent  Patents 


Tin  Smelting— No.  1,435,303.  A.  L. 
Jennings  and  J.  F.  Dolan,  Perth  Amboy, 
N.  J.  A  method  of  removing  the  im- 
purities from  tin  ore  before  the  ore  is 
smelted,  by  fusing  the  ore  with  an 
alkali  metal  acid  sulphate. 

Reverberatory  Furnace — No.  1,435,- 
304.  A.  N.  Jette,  Anaconda,  Mont.  The 
patent  covers  a  feed  pipe  extending 
through    the    roof    of    a    reverberatory 


furnace  and  a  solid  metallic  body  con- 
taining a  cooling  coil  surrounding  the 
pipe,  as  illustrated. 

Grinding  Media  — •  Canadian  patent 
No.  224,430.  Harry  W.  Hardinge,  New 
York  City.  The  patent  covers  the  use  of 
perforated  discus-shaped  objects  in  lieu 
of  balls  as  grinding  media  in  Hardinge 
mills.  Patent  No.  224,494,  issued  to 
the  Canada  Foundries  &  Forgings,  Ltd., 
Welland,  Ont.,  assignee  of  T.  J.  Dillon, 
also  covers  grinding  media  which  de- 
part from  the  sbape  of  ordinary 
spherical  balls. 

Oxidizing  Ferrous  Sulphate  —  No. 
1,430,551.  C.  J.  Herrly,  Pittsburgh,  as- 
signor to  Union  Carbide  Co.  Ferrous 
sulphate  is  oxidized,  in  the  presence  of 
water  and  sufficient  sulphuric  acid,  by 
the  action  of  free  oxygen  and  a  nitro- 
gen oxide  catalyst. 

Classifier— No.  1,430,665.  E.  P.  May- 
hew,  Kimberly,  Nev.  A  hydraulic  clas- 
sifier and  concentrator  comprising  tank? 
in  which  the  water  is  introduced  by  a 
number  of  sprayer  heads  at  various 
elevations  within  the  tanks. 

Cyanide  Process — No.  1,430,635.  D. 
L.  H.  Forbes,  Kirkland  Lake,  Ont.  The 
patent  covers  the  injection  of  small 
quantities  of  dry  sodium  peroxide  into 
the  cyanide  solution  tanks. 

Dredge  Bucket— No.  1,430,782.  L.  G. 
Attenborough,  Ipoh,  Perak,  Federated 
Malay  States,  and  J.  F.  Newsam,  Palo 
Alto,  Calif.  A  lip  for  dredge  buckets, 
with  a  flange  extending  under  the 
bucket,  a  smoothly  formed  lip  without 
shoulders,  and  with  an  edge  adjusted 
to  throw  incoming  material  away  from 
the  bottom  and  toward  the  back  of  the 
bucket. 

Treating  Carnotite  Ores — No.  1,435,- 
180.  W.  A.  Schlesinger,  Denver,  as- 
signor to  the  Radium  Company  of 
Colorado.  In  recovering  radium,  car- 
notite and  allied  ores  are  heated  with 
soda  ash  under  pressure  of  from  60  to 
100  lb.  in  the  presence  of  moisture. 


Vanadium  Recovery  —  No.  1,430,864. 
K.  B.  Thews,  Sawpit,  Colo.,  assignor  to 
Colorado  Vanadium  Corporation,  New 
"York.  A  clean  and  pure  calcium- 
vanadate  precipitate  is  obtained  from  a 
solution  of  vanadates  contaminated 
with  iron  and  aluminum  compounds,  by 
adding  a  calcium  reagent  and  maintain- 
ing  the   solution  acid. 

Lithium-Potassium  —  No.  1,430,877. 
G.  E.  Bailey  and  A.  E.  Sedgwick,  Los 
Angeles.  Lithium  and  potassium  are 
extracted  from  their  ores  by  mixing  the 
ore  with  potassium  sulphate  and  heat- 
ing the  mixture  not  over  1,500  deg.  F. 

Electric  Furnace  —  No.  1,430,948. 
Agamemnon  Counas,  Paris,  France. 
An  electric  furnace  for  treating  ores, 
comprising  a  rectangular  chamber  with 
charging  hopper  above,  inclined  elec- 
trodes on  each  side  of  the  hopper,  the 
number  depending  upon  the  length  of 
furnace,  and  a  return  electrode  forming 
part  of  the  hearth  of  the  furnace  and 
arranged  directly  below  the  hopper. 

Copper  Extraction  —  No.  1,431,130. 
H.  P.  Cottineau,  Paris,  France.  A  proc- 
ess for  the  extraction  of  copper  from 
the  solutions  resulting  from  the  treat- 
ment of  cupriferous  pyrites,  which  con- 
sists in  electrolytically  depositing  the 
copper  on  iron  in  the  form  of  a  film, 
and  then  placing  the  copper-coated 
iron  in  a  cupriferous  solution  to  thicken 
the  film  of  copper. 

Zirconium  —  No.  1,427,817.  Otis 
Hutchins,  Niagara  Falls,  N.  Y.,  as- 
signor to  the  Carborundum  Co.,  Niagara 
Falls,  N.  Y.  A  mixture  of  impure  zir- 
conia  ore  and  a  reducing  agent  is  heated 
sufficiently  to  reduce  a  portion  of  the 
impurities,  which  are  then  separated 
from  the  zirconia. 

Zinc  Retort— No.  1,432,842.  Archi- 
bald Donaldson,  Kellogg,  Idaho.  An 
external  portable  fume  condenser,  and 


means  for  varying  the  area  of  con- 
densation therein,  for  use  in  connection 
with  a  zinc  retort,   as   above  shown. 

Purification  of  Zinc  Sulphate  Solu- 
tions—No. 1,427,826.  C.  R.  Kuzell  and 
J.  R.  Marston,  Clarkdale,  Ariz.  Zinc- 
sulphate  solution  containing  arsenic  as 
an  impurity  is  acidulated  with  sulphuric 
acid,  the  solution  treated  with  a  metallic 
sulphide,  and  heated  to  precipitate  the 
arsenic  as  the  sulphide. 

Dry  Pulverizing  Mill— No.  1,427,322. 
R.  E.  H.  Pomeroy,  Canton,  Ohio.  A 
drum  pulverizing  mill  with  air  inlet 
openings  in  its  periphery.  Patents  Nos. 
1,431,251  and  1,431,252  cover  a  similar 
machine. 
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Working  of  Executive  Budget 
System  Described 

Elimination  of  Waste  in  Government 
Engineering  Topic  of  Joint  Meet- 
ing of  Founder  Societies 

Dangerous  attacks  on  the  budget  sys- 
tem were  foreseen  by  John  T.  Pratt, 
chairman  of  the  National  Budget  Com- 
mittee, in  an  address  before  the  four 
Founder  Societies  of  civil,  mining,  me- 
chanical, and  electrical  engineers  at  the 
Engineering  Societies  Building,  New 
York,  Dec.  13.  The  topic  of  the  evening 
was  "Elimination  of  Waste  in  Govern- 
ment Engineering."  Robert  Linton  pre- 
sided. 

Jealousies,  Mr.  Pratt  warned,  would 
arise  in  federal  bureaus,  and  perhaps 
in  the  Cabinet,  from  reductions  in  esti- 
mates, though  these  reductions  were  in- 
sisted upon  by  President  Harding.  Mr. 
Pratt  asserted  that  the  people  of  this 
country  must  be  split  into  two  main 
parties  with  clear-cut  differences  of 
opinion  on  national  issues. 

"For  the  fiscal  year  1923-1924  the 
actual  budget  estimates  on  the  conven- 
ing of  Congress  this  month  indicated 
a  very  small,  or  no.,  deficit,"  said  Mr. 
Pratt.  "All  these  figures  and  estimates 
take  into  calculation  no  extraordinary 
expenditures  authorized  by  Congress, 
such  as  the  soldiers'  bonus,  the  ship 
subsidy,  or  other  like  bills  calling  for 
large  expenditures  of  money. 

"The  dangerous  attacks  on  the  budget 
system  are  likely  to  come  from  the  very 
large  reduction  of  some  $600,000,000 
made  by  General  Lord,  at  the  insistence 
of  the  President,  in  the  tentative  fig- 
ures of  the  departments  for  1923-1924, 
which  were  that  amount  larger  than 
the  actual  figures  submitted  by  the 
President  in  his  message  to  Congress. 
No  such  cut  can  be  made  in  the  tenta- 
tive estimates  without  arousing  jeal- 
ousies and  dissatisfaction  on  the  part 
of  many  of  the  bureau  chiefs,  and  pos- 
sibly some  of  the  Cabinet  officers." 

The  tendency  of  the   times, 
ing  to  Mi.   Pratt,  leemi  to  be  one  of 

dissatisfaction  with  national  legislation. 
The  people  feel,  he  (Bid,  that  they  are 
not  getting  full,  complete,  and  imme- 
diate action  from  tl  ntatives 
in  Congress  in  acconlan  •  with  their 
ideas. 

Mr.  Pratt  declared  that  the  National 

Budget  Committee  would  constantly  try 

ite   public   consciousness    in    favor 

of     preserving     the     integrity     of     the 

Other    aims,   he 

said,  were  reorganization  on  fo 

itlve    department     of 
the  government,   and   ro-ordination    be- 
tween the  executive  end  the  leg 
branches    by    having    Cabinet    member! 


appear  on   the   floor  of  the  House  and 
Senate  in  defence  of  their  estimates. 

Mr.  Linton  then  successively  intro- 
duced General  William  C.  Langfitt, 
Fred  M.  Feiker,  and  C.  T.  Chenery,  who 
further  discussed  the  topic  of  the  eve- 
ning. Mr.  Fe.ker,  vice-president  of  the 
McGraw-Hill  Co.,  while  pointing  out 
that  the  government  was  not  really  so 
inefficient  after  all,  if  the  magnitude  of 
its  business  be  considered  and  its  oper- 
ations be  compared  with  those  of  large 
industrial  organizations,  said  that  as 
engineers  and  taxpayers  those  present 
were  interested  in  the  rising  cost  of 
government  and  that  the  executive 
budget  system  was  the  most  intelligent 
approach  to  the  control  of  this  cost. 
General  Langfitt  discussed  the  desir- 
ability of  co-ordinating  the  government 
departments. 


Association  for  Advancement 

of  Science  Will  Meet 

Dec.  26-30 

The  Engineering  Section  of  the 
American  Association  for  the  Advance- 
ment of  Science,  known  as  Section  M, 
has  arranged  a  special  program  for 
the  annual  meeting  to  be  held  this  year 
at  the  Massachusetts  Institute  of  Tech- 
nology, Boston,  Dec.  26-30.  The  follow- 
ing will  speak  on  this  occasion: 

Dr.  J.  B.  Tyrrell,  retiring  vice- 
president  of  the  section,  Toronto,  Can- 
ada, on  the  subject  "Growth  of  the 
Mining  Industry  in  Canada";  Dr.  Ira 
N.  Nollis,  president  of  the  Worcester 
Polytechnic  Institute,  Worcester,  Mass  . 
"Progress  and  the  Engineer";  Dr.  C.  F. 
Scott,  professor  of  electrical  engineer- 
ing, Yale  University,  and  president  of 
the  Society  for  the  Promotion  of  Engi- 
neering Education.  "New  Phases  of 
Engineering  Education";  and  Harring- 
ton Emerson,  of  the  Federated  Ameri- 
can Engineering  Societies,  "Prevention 
of  Waste  in  Industry." 

A  joint  session  has  been  arranged  by 
the  chairman  of  Section  K  (Social  and 
Economic  Sciences),  Dr.  Henry  S. 
Graves,  School  of  Forestry,  Vale  I'm 
lirman  of  Section  M, 
F,  M.  Feiker,  vice-president  of  the 
McGraw-Hill   Co.,    for   the  evening  of 

l,  at  which  Calvin  W.  Rii  i 
tary  of  the   American  Society   of   Me- 
chanical  Engineers  and  delegate  to  the 

International    Engineer]' 
II  South   America,  will  deliver  an 
ted  lecture  on  "Engineering  De- 

ent    in    South    America." 
On   Friday  morn  ■  Section 

M   and    Section    K   will    hold   a  joint   ses- 
sion   with    a    special    group    ,.f 
on  "The  Km- 
Miration   Of   National    Ri 


American  Metric  Association 
to  Meet  at  Boston 
Advantages    of   Metric    System    To    Be 
Emphasized  by  Speakers — Compre- 
hensive Program  Arranged 

On  Deo.  30  the  annual  meeting  of  the 
American  Metric  Association  will  be 
held  at  the  Massachusetts  Institute  of 
Technology,  Boston,  Mass.  George 
F.  Kunz,  president  of  the  organization, 
w.ll  occupy  the  chair.  The  papers  to 
be  presented  are: 

"The  Obligation  of  Chemical  Engi- 
neers to  Encourage  the  Metric  Move- 
ment," by  Maximilian  Toch,  of  New 
York,  representing  the  American  Insti- 
tute of  Chemical  Engineers. 

"The  Metric  System  in  Electrical 
Engineering."  by  Arthur  E.  Kennelly. 
past  president,  American  Institute  of 
Electrical   Engineers. 

"The  Metric  System  in  the  Electrical 
Industry,"  by  B.  L.  Newkirk.  the  Gen- 
eral Electric  Company,  Schenectady. 
N.   Y. 

"Fifty-four  Years  of  Successful  Use 
of  Metric  Weights  and  Measures  by  the 
Waltham  Watch  Co.."  by  E.  A.  Marsh, 
consulting  superintendent,  Waltham 
Watch  Co. 

"Why  We  Use  the  Metric  System." 
by  Theodore  H.  Miller,  works  manager, 
De  Laval  Separator  Co.,  Poughkeepa  e, 
N.   Y. 

"How  Best  to  Use  the  Metric  System 
in  Forestry."  by  Edward  Richards,  for- 
ester. New  York. 

"Metric  Weights  and  Measures  in  Re- 
lation to  Education,"  by  Garrett  P. 
Serviss. 

"The  Literature  of  Weights  and 
Measures,"  by  Frank  H.  Chase. 

Reports  of  officers  and  committees 
will  be  made  during  the  meeting  and 
officers  for  1923  will  be  elected.  The 
annual  dinner  will  be  held  at  the  Copley 
Plaza  Hot*'.  A  large  attendance  is 
hoped  for. 

Slate  Users  to  Meet 

Users  of  slate,  including  manufac- 
turer-, producers,  distributors,  dealers 
and  contractors,  are  planning  to  meet 
in  New  York  at  the  Commodore  Hotel, 

OB   Jan.    26   and   26,   under   the   auspices 

of  the  National  slate  Association. 
Mam  of  the  leading  concerns  in  the  In- 
dustry will  hold  their  own  sales  meet- 
ings with  their  representatives  imme- 
diately before  or  after  the  dates  of  the 
sessions  devoted  to  the  problems  of  the 
industry.  Roofing  contractors  and 
other  users  of  slate  have  re-ponded  well 
to  the  publicity  campaign  pointing  out 
the  need  for  co-operative  promotion  of 
•  of  slate  and  the  betterment  of 
conditions  in  the  industry. 
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Banquet  to  Gelasio  Caetani 
Postponed 

The  reception  and  banquet  which  the 
American  Institute  of  Mining  and 
Metallurgical  Engineers  had  planned 
to  give  Prinre  Gelasio  Caetani,  the 
newly  appointed  Italian  Ambassador  to 


MEN  YOU  SHOULD 
KNOW  ABOUT 


'<!/    I  nderirood   ,f    C.idencood 

Gelasio  Caetani 

the  United  States,  has  been  postponed 
from  Jan.  10  until  a  future  date,  proba- 
bly during  the  week  of  the  Institute's 
annual  meeting  in  Xew  York  in  Feb- 
ruary. This  change  has  been  made 
owing  to  a  complication  of  circum- 
stances. It  is  expected  that  the  exact 
date  will  be  announced  soon. 


Society  of  Economic  Geologists 
Elects  Officers 

The  Society  of  Economic  Geologists 
has  elected  as  officers  for  1923:  J.  E. 
Spurr,  of  New  York,  president;  Andrew 
C.  Lawson,  of  Berkeley,  Calif.,  vice- 
president;  directors,  L.  C.  Graton,  of 
Har%ard  University;  Ralph  Arnold,  of 
Los  Angeles  and  Xew  York,  and  Wil- 
let  G.  Miller,  of  Toronto,  Canada. 

The  society  will  hold  its  annual  win- 
ter meeting  at  Ann  Arbor.  Mich.  Dec 
28-30,  1922. 


Standardization  Policy  Endorsed 
by  Petroleum  Men 

At  the  convention  of  the  American 
Petroleum  Institute  at  St.  Louis,  Mo.. 
Dec.  6-8,  a  resolution  endorsing  the 
standardization,  simplification,  and  im- 
provement of  oil  industry  equipment 
and  methods  was  adopted.  It  was  de- 
clared that  it  was  the  policy  of  the 
Institute  to  encourage  and  to  bring 
about  such  standardization  and  simpli- 
fication. The  appointment  of  commit- 
tees to  work  in  this  direction  was  urged 
and  the  work  of  existing  committees 
commended. 


One  of  the  phases  of  the  fact-finding 
being  done  by  the  President's  Coal 
Commission,  which  is  exciting  wide 
interest,  is  that  pertaining  to  waste 
in  the  mining  of  coal.  This  study  is 
under  the  immediate  charge  of  Carl  A. 
Allen.  Mr.  Allen  was  born  in  Colorado 
Springs  and  was  educated  at  the  Colo- 
rado School  of  M  nes.  Following  his 
graduation  he  worked  for  four  years 
as  a  mine  superintendent  and  as  a 
mining  engineer  in  gold  and  copper 
properties  in  Colorado.  Xew  Mexico, 
Aiizona  and  in  the  states  of  Sinaloa 
and  Chihuahua,  in  Mexico.  After  that 
for  a  number  of  years  he  engaged  in 
consulting  work  with  offices  in  Denver. 
This  consulting  work  included  problems 
of  coal  mine  engineering.  From  1911 
to  1913  Mr.  Allen  was  assistant  profes- 
sor of  mining  at  the  Colorado  School  of 
Mines.  He  established  a  coal  mining 
course  at  that  institution.  In  1916  Mr. 
Allen  joined  the  staff  of  the  Bureau  of 
Mines  and  spent  a  year  and  a  half  in 
charge  of  one  of  its  mine  rescue  cars, 
operating  in  the  Montana  and  Wyoming 
district.  In  1918  he  was  sent  to  Utah 
to  direct  the  Bureau  investigations  in 
Utah,  Wyoming,  and  Idaho.  An  ar- 
rangement was  made  whereby  he  was 
engaged  on  a  part-t  me  basis  to  serve 
as "  the  chief  mine  inspector  for  the 
state  of  Utah.  That  arrangement  is 
still  in  effect.  His  work  with  the  Coal 
Commission  is  being  done  under  a 
leave  of  absence  from  his  regular 
duties.  Since  the  passage  of  the  Gen- 
eral Leasing  Act  Mr.  Allen  has  been 
in  charge  of  the  leasing  work  in  Utah, 
Wyoming,   and    Idaho. 

C.  D.  Kaeding,  of  San  Francisco,  has 
recently  been  in  Reno  and  Candelaria, 
Xev. 

C.  R.  Corning,  who  recently  has  been 
seriously  ill,  is  convalescing  satisfac- 
torily. 

J.  M.  Callow,  president  and  manager 
of  the  General  Engineering  Co.,  in  Salt 
Lake  City,  is  in  Xew  York. 

Kirby  Thomas  has  been  making  ex- 
aminations of  zinc  properties  in  Vir- 
ginia  for  Pittsburgh  interests. 

Frederick  Bradshaw,  general  manager 
of  the  Tonopah  Belmont  Development 
Co.,  has  returned  to  Tonopah  from  Surf 
Inlet,  B.  C. 

G.  L.  Toeys,  of  Spokane,  was  elected 
a  director  of  the  Rex  Consolidated 
Mining  Co.  at  a  recent  meeting  of  the 
board  of  directors  in  Xew  York. 

T.  T.  Read,  of  the  U.  S.  Bureau  of 
Mines,  was  recently  at  Morro  Velho, 
Brazil,  and  will  probably  visit  Chuqui- 
camata  and  the  Chilean  nitrate  pampa 
in   January. 

Frank  M.  Manson,  president  of  the 
Western  Ore  Purchasing  Co.,  and  in- 
terested in  many  Xevada  mines,  has 
returned  to  Reno  from  an  eastern  trip 
of  three  weeks'  duration. 


A.  C.  H.  Gerhardi,  consulting  engi- 
neer and  manager  director  of  the 
Consolidated  Homestake  Mining  &  De- 
velopment Co.,  Ltd.,  in  British  Columbia, 
has  left  for  England  on  a  business  trip 
in   connection   with  his   company. 

At  the  meeting  of  the  American 
Association  for  the  Advancement  of 
Science  to  be  held  in  Boston  during 
Christmas  week.  J.  B.  Tyrrell,  one  of 
the  retiring  vice-presidents,  w  11  give  an 
address  before  the  Engineering  Section 
on  "Mining  in  Canada." 

Mining  and  metallurgical  engineers 
visiting  Xew  York  City  last  week  in- 
cluded: W.  H.  Staver,  of  Idaho  Springs, 
Colo;  A.  E.  Remington,  of  Tampico, 
Mexico;  A.  J.  Martinez  of  Monterey. 
X.  L.,  Mexico;  Samuel  L.  Hoyt,  of 
Schenectady,  X.  Y.;  Verne  Frazee,  of 
St.  Louis;  and  Raymond  B.  Ladoo,  of 
Washington.   D.    C. 


Obituary 


F.  B.  West,  a  prominent  Gulf  Coast 
oil  operator,  died  at  Houston,  Tex.,  on 
Xov.  18.  He  was  born  in  Clarinda,  Iowa, 
in  1861.  In  1900  he  moved  to  Houston, 
and  in  addition  to  his  real  estate  busi- 
ness and  extensive  rice-farming  inter- 
ests Mr.  West  was  one  of  the  early 
operators  in  both  the  Sour  Lake  and 
Humble  fields.  He  was  also  one  of  the 
original  drillers  at  Blue  Ridge,  but 
without  success  at  that  time.  Later  he 
became  interested  in  the  Goose  Creek 
field.  In  1914  he  found  an  extension  to 
the  Sour  Lake  field,  and  in  1916  de- 
veloped the  southwest  portion  of  the 
Humble  field.  His  faith  in  the  Blue 
Ridge  field  was  vindicated  later,  when, 
together  with  the  Gulf  Production  Co., 
he  completed  a  producing  well  in  this 
field. 

David  Lindsay,  noted  explorer,  whose 
pioneering  investigations  were  in  part 
responsible  for  the  discovery  of  the 
great  West  Australia  gold  field,  died 
recently  in  Australia.  He  was  born  in 
Goolwa,  South  Australia,  in  1856,  and 
entered  the  Survey  Department  of  the 
Territory  in  1872,  since  which  time  he 
had  engaged  in  surveying,  exploring  and 
prospecting  trips.  He  was  intimately 
associated  with  the  development  of  the 
mining  industry  in  the  various  states  of 
Australia. 

One  of  Lindsay's  feats  was  to  ride 
across  Australia,  from  the  north  to  the 
south,  with  only  a  small  black  boy  as  a 
companion.  In  1889-90,  as  leader  of  the 
Elder  expedition,  he  crossed  the  great 
Victoria  district,  during  which  trip  he 
discovered  the  existence  of  a  great 
auriferous  ai'ea.  It  was  on  the  reports 
of  his  findings  that  prospectors  went 
out  and  opened  up  the  great  gold  fields 
of  West  Australia. 

Lindsay  stayed  in  the  gold  fields  until 
1895,  assisting  in  the  exploration  and 
exploitations  of  the  extensive  mineral 
belt,  later  resuming  explorations  in  the 
northern  territory.  He  made  his  honu 
in  Sydney,  Xew  South  Wales. 
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obtained  exclusively  from  its  own  staff  and  correspondents,  both  in  the  United 
States  and  in  foreign  fields.  If,  under  exceptional  conditions,  material  emanating 
from  other  sources  is  published,  due  acknowledgment  and  credit  will  be  accorded. 


Leading  Events 


The  merger  of  Calumet  &  Hecla  and  its  "sub- 
sidiaries" in  Michigan  awaits  appraisal  by  Messrs.  Fin- 
lay,  Yeatman,  and  Kemp,  who  are  engaged  at  the  work. 
Acquisition  of  manufacturing  plants  is  also  officially 
intimated. 

The  Governor's  committee  investigating  the  recent 
disaster  at  the  Argonaut  mine,  in  California,  censures 
Bradshaw,  the  shift  boss,  and  the  Argonaut  manage- 
ment. 

The  Oliver  Iron  Mining  Co.,  after  two  years  of  ex- 
periment, has  decided  upon  stope  scrapers  as  the  most 
economical  means  for  loading  ore  in  its  mines. 


The  Premier  mine,  in  the  Portland  Canal  district, 
assumes  leadership  of  silver  mines  in  Canada.  Output 
was  4,500,000  oz.  in  1922. 

The  Alvarado  Mining  &  Milling  Co.  will  absorb 
neighboring  properties  in  Parral  under  A.  S.  &  R. 
management. 

Guanajuato  (Mexicd)  produces  steadily,  but  expan- 
sion is  not  possible  under  existing  conditions. 

S.  S.  Arentz  will  remodel  his  bill  for  mine  law  revi- 
sion before  retiring  from  Congress  in  March. 

The  Ohio  Copper  Co.  is  successfully  leaching  copper 
ore  in  place  at  its  Utah  property. 


Calumet  &  Hecla  and  "Subsidiaries" 
Will  Consolidate 

Independent  Engineers  Are  Appraising  Properties  to  Determine 
Basis  for  Merger  of  Big  Copper  Producers 

THE   absorption   by   the   Calumet   &     liquid  assets  is  estimated  at  $37,700,000 
Hecla   Mining  Co.   of   the  Ahmeek,     as  follows: 

Allouez,  Centennial  and  Osceola  mining     „  ,       ,   ,„,  .  , , 

:<.!.  t  i     r>         i  Net  current  assets,  Deo    1.1922 $12,300,000 

c  r.mpanies,  comprising,  with  Isle  Royale,     Timber  standing 3.000.000 

the  "C.  &  H.  group  of  subsidiaries,"  will      Market  value subsid  Btock, 9,400,000 

in  all  probability  be  accomplished  Present  wotth  tafling  deposits 
within  a  few  months.  Three  indepen-  Total  $37,700,000 
dent  engineers,  Pope  Yeatman,  J.  R.  Total  per  aharo,  1 00,000  shares  377 
Finlay,  and  James  F.  Kemp,  are  en-  The  valuation  of  $13,000,000  for  tail- 
gaged  in  a  comprehensive  examination,  in(,  is  arriVed  at  by  estimating  on  care- 
with  a  view  to  appraising  each  of  the  fu]  engineering  calculations,  29,000,000 
properties  to  determine  a  fair  basis  for  tons  of  copper-bearing  material  which 
consolidation.  Twelve  years  ago  a  plan  has  been  pumped  into  Torch  Lake  from 
was  devised  for  forming  a  large  merger  operations  dating  back  half  a  century, 
to  take  in  a  dozen  companies.  The  These  are  estimated  to  contain  ova 
terms  proposed  by  the  Calumet  &  Hecla  14  ib.  0f  copper  per  ton.  The  company 
engineers  were  opposed  by  sundrj  has  for  months  been  getting  a  net  re- 
stockholders  in  the  smaller  companies,  C0Very  of  90  per  cent  of  the  copper 
and  the  plan  fell  through.  Now  it  la  from  these  sands,  or  above  121  lb.  per 
believed  that  the  appraisal  made  by  the  ton.  It  is  estimated  Calumet  A  Hecla 
engineers  mentioned  will  be  accepted  bj  can  average  over  n  lb.  of  copper  pel 
""''■  ton,  or  about  an  80  per  cenl  recovery, 
Calumet  A  Hecla  already  holds  the  The  Tamarack  sands  contain  9.000.000 
following  shares,  according  to  the  an-  lb.  which  will  average  12  lb.  per  ton. 
nual  report  for  1921:  Calumet  &  Hecla  before  diacontinu- 

P„  ing   all    production    in    1921,   produced 
1. 500,000   lb.    of   copper   a    month    from 

the  old  Torch  Lake  tailings  at  a  cosl 

Ahm«ik  200.000      99,161      49)      of   '"'ss    tnan    6c.    per   lb.      It    is   a    fair 

ino.no'i     41  timate,  thered  tune  a  coat  of 

t  no'ooo      V,Z      '         ;   '     PWfcj   '<"  ■»   Pl*nj   I'- 

LaSall*-<  102 ,977     1*2,977  ''"'  '""■  ""'  ""  a  copper  market  of  141c. 

Oso»ol»CoMo]iil»!«l  l„.r   |b.,  these   sands,    reduced    to   a    basi 

WhiwPit,.  I  ioooO       10.000     100        $13,000,000.      'Plus    does    not     tak. 

consideration  the  millions  of  dollai 
The    value    of    the    company's    semi       surface  plant   and  equipment,  reduction 


works,  smelters  and  refineries  at  Lake 
Superior  owned  by  Calumet  &  Hecla. 
It  places  no  value  on  railroad,  ore 
cars,  underground  electrification,  mo- 
tors, trams,  hoists,  and  other  equip 
ment. 

A  thorough  appraisal  will  necessarily 
be  made  of  the  physical  assets  and  of 
the  shares  of  the  subsidiary  company 
as  well  as  of  Calumet  &  Hecla  before 
any  announcement  of  the  terms  of  the 
merger  will  be  forthcoming. 

A  significant  official  statement  is  to 
effect  that  plans  are  also  under  con- 
sideration for  the  acquisition  of  manu- 
facturing facilities  which  will  assure 
the  consumption  of  a  large  part  of  the 
output  of  the  mines,  but  no  further  ex- 
planation is  offered. 

Hornsilver  Properties  in  Nevada 
Will  Be  Reopened 

The  Orleans  Hornsilver  mine,  at 
Hornsilver,  Nev.,  is  to  resume  opera- 
tions at  once,  according  to  an  announce 
ment  made  by  A.  I.  D'Arcy,  general 
manager,  at  Tonopah.  This  property 
v  as  closed  clown  some  time  ago  due  to 
litigation  between  J.  W.  Pun  fee,  who  ob- 
tained an  option  which  he  later  sold  to 
Orleans  Hornsilver  Mining  Co.  for 
$90,000,  and  ('.  A.  Terwilligar,  who 
claimed  one-half  the  sale  price  on  ac- 
count of  a  grubstake  agreement  be- 
tween himself  and  Dunfee.    The  Orleans 

Hornsilver  was  originally   named  as  dfl 
fendant.     but     by     agreement     b< 

the  company  has  been  released 
as  a  party  to  the  suit.  Before  the  mine 
was  closed  down  ■  large  tonnage  of 
good  ore  was  developed  down  to  the 
TOO  level.  It  is  likely  that  work  will 
ned  at  other  properties  in  the 
district. 
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Ohio  Copper  Co.  Leaches 
Copper  Ore  in  Place 

AYork     at     Lark,     Utah,    Demonstrates 

Success  of  Plan — Cost  Estimated 

at  7  or  8c.  Per  Pound 

Successful  leaching  of  low-grade  cop- 
per ore  in  place  has  been  accomplished 
by  the  Ohio  Copper  Co.  at  Lark,  near 
Bingham,  Utah. '  In  the  company's  mine 
there  is  an  area  of  broken  ground, 
which  had  been  caved  from  previous 
mining  operations  and  which  engineers 
estimate  contains  37,000,000  tons  of 
broken  material  with  an  average  cop- 
per content  of  6  lb.  per  ton,  or 
222,000,000  lb.  of  copper,  which  can  be 
treated  without  the  expense  of  moving 
the  material.  In  addition,  there  is 
another  part  of  the  property  which  can 
be  prepared  and  put  in  similar  shape 
for  leaching  by  the  time  the  copper  in 
the  present  caved  portion  of  the  mine 
has  been  thoroughly  extracted. 

The  character  of  the  Ohio  ore  is  such 
that  once  it  is  broken  and  exposed  to 
the  elements  it  oxidizes  very  quickly; 
this  makes  it  possible  to  leach  the  cop- 
per with  water.  The  material  in  the 
caved  area  has  been  broken  down  and 
exposed  to  the  air  for  an  average  period 
of  about  ten  years. 

On  Aug.  24,  1922,  a  small  operation 
was  started  by  pumping  about  200  gal. 
ol'  water  per  minute  on  the  surface  of 
the  caved  area;  this  water  percolated 
through  the  mass  of  broken  material, 
dissolving  the  soluble  copper  and  ran 
out  into  the  main  tunnel,  where  the 
copper-enriched  water  was  impounded 
and  directed  into  launders  which  con- 
tain scrap  iron.  This  copper  in  solution 
is  precipitated  on  scrap  iron  the  re- 
covery being  approximately  80  per  cent. 
This  product,  shipped  to  the  smelter, 
assays  89  per  cent  copper. 

Percolation  brought  down  into  the 
tunnel  water  containing  19  lb.  of  copper 
per  ton,  which  was  too  rich  in  copper 
content  for  the  small  and  inadequate 
precipitation  plant  to  handle.  To  meet 
this  situation  and  to  prepare  for  in- 
creased operations,  the  installation  of 
4,400  ft.  of  launders,  of  which  one-half 
will  be  on  each  side  of  the  railway  track 
in  the  tunnel,  is  under  way.  It  is  calcu- 
lated that  beginning  in  January,  with 
the  new  plant  operating,  the  operating: 
profits  should  be  at  least  $10,000 
monthly;  this  should  materially  in- 
crease, when  the  plant  is  completely 
installed    and    becomes    efficient. 

The  ultimate  goal  is  to  provide  a  plant 
with  a  capacity  of  1,000  gal.  of  water 
per  minute;  this  amount  of  water  is 
available  in  the  tunnel,  but  will  require 
an  expenditure  of  about  $40,000  to  in- 
stall the  necessary  pumping  equipment, 
pipes,  and  complementary  apparatus 
to  pump  the  water  from  the  tunnel  to 
the  surface  of  the  ground.  By  the 
former  method  of  mining  and  milling, 
the  company  did  not  produce  copper 
under  17c.  per  lb.,  whereas  by  the  new 
method,  copper  is  being  produced,  from 
what  ordinarily  would  be  classed  as 
"waste  material,"  at  a  cost  of  between 
7c.  and  8c.  per  lb.,  according  to  Charles 
A.  Kittle,  president. 


Oliver  Iron  Mining  Co.  Will  Use 
Stope  Scrapers 

Method    Has    Advantages    Over    Hand 

Loading   and   Various   Shoveling 

Machines,  It  Finds 


The  Oliver  Iron  Mining  Co.,  a  sub- 
sidiary  of  the  U.  S.  Steel  Corporation, 
after  two  years  of  testing  and  experi- 
menting has  decided  to  adopt  "scraper" 
or  "slusher"  mining  wherever  the  con- 
ditions, such  as  size  and  shape  of  ore- 
body,  permit.  The  company  will  continue 
to  use  the  sublevel  caving  system  of 
mining,  but  will  use  small  double-drum 
hoists  and  scrapers  to  get  the  ore  into 
the  chutes,  instead  of  shoveling  it  by 
hand  into  "buggies."  Shoveling  ma- 
chines have  been  found  satisfactory  in 
main  level  drifts  in  ore  and  rock,  but 
their  first  cost  is  high,  and  they  have 
many  wearing  parts.  For  sci'aping  ore, 
a  hoist  of  5  hp.  to  7  hp.,  pulling  a 
scraper  of  about  8  or  10  cu.  ft.  capacity, 
has  been  found  to  be  most  satisfactory 
under  the  local  conditions.  Only  air- 
operated  hoists  have  been  used,  because 
the  air  was  already  at  hand  and  it  also 
assists  in  ventilation.  An  objection  to 
electric  hoists  has  been  their  size  and 
weight. 

Explosion  Kills  One  and  Injures 
Three  at  Premier  Mine 

Eight  cases  of  dynamite  in  a  tem- 
porary magazine  in  the  No.  2  level  at 
the  Premier  mine,  north  of  Hyder, 
Alaska,  exploded  recently,  killing  one 
man  and  injuring  three  others,  who 
were  tramming  ore  500  ft.  away. 
Considerab'e  damage  was  done  to  the 
timber  in  the  level.  The  mine  is  in 
British  Columbia. 


Strike  at  Leadville  Averted — 
Miners  Appeal  to  Indus- 
trial Commission 

After  serving  notice  on  all  mine  oper- 
ators in  the  Leadville  district  in  Colo- 
rado that  they  would  walk  out  unless  a 
minimum  wage  of  $4  was  agreed  upon, 
the  miners,  numbering  about  450,  re- 
considered and  decided  to  file  their  de- 
mand before  the  Colorado  Industrial 
Commission,  which  requires  that  such 
demands  be  submitted  to  it  at  least 
thirty  days  before  any  action  is  taken 
by  either  party  in  such  a  controversy. 

Operators  are  said  to  have  opposed 
the  request  of  the  workers  for  a  higher 
scale  on  the  ground  that  the  ore  now 
coming  out  of  the  mines  is  of  such  a  low 
grade  that  it  is  impossible  to  raise  the 
wages  of  the  miners  and  pay  expenses. 

Recent  increases  in  the  cost  of  living 
in  the  Leadville  district,  due  to  the  re- 
vival which  mining  has  been  undergoing 
in  the  district,  are  said  to  have  prompted 
the  miners  to  demand  a  higher  scale. 

Two  properties,  one  the  Henrietta  mine 
owned  by  the  W.  E.  Bodwen  Co.  and  the 
other  the  Blain  shaft,  owned  by  John 
Cortellini  and  others,  on  Fryer  hill, 
have  shut  down  temporarily,  but  work 
was  resumed  after  a  few  days.  The 
present  wage  scale  of  $3.50  is  50c.  below 
that  of  other  camps  in  Colorado. 


Alvarado  Company  May  Absorb 
Neighbors  in  Parral 

Economical  Operation  Under  A.  S.  &  R. 

Direction  Is  Sought  for 

Mexican  Properties 

Plans  are  nearing  completion  for  the 
merging  of  the  Refugio  Mining  Co., 
the  Hidalgo  Mining  Co.,  and  the  San 
Juanico  Mining  Co.  of  Parral,  Mexico, 
with  the  Alvarado  Mining  &  Milling 
Co.,  to  whose  property  that  of  the 
others  is  adjacent. 

In  the  event  the  consolidation  is 
effected,  the  American  Smelting  &  Re- 
fining Co.  will  take  over  the  manage- 
ment of  the  group — which  adjoins  its 
Veta  Grande  mines  in  the  Parral  dis- 
trict— for  a  ten  year  period  and  in  con- 
sideration of  the  economies  and  advan- 
tages of  the  technical  skill  that  will  be 
thereby  made  available  by  the  A.  S. 
&  R.  Co.  for  the  new  consolidation  the 
A.  S.  &  R.  Co.  will  receive  10  per  cent 
of  the  common  stock  of  the  new  com- 
pany, together  with  a  nominal  fee  per 
annum  to  cover  New  York  office  ex- 
penses. The  A.  S.  &  R.  Co.  will  also 
purchase  $250,000  worth,  par  value,  of 
the  preferred  stock  at  the  price  at 
which  it  will  be  issued,  which  will  be  at 
not  less  than  $90  per  share. 

It  is  anticipated  that  marked  econ- 
omies will  accrue  to  this  new  consolida- 
tion by  this  arrangement  in  the  way 
of  saving  the  heretofore  relatively 
large  overhead  expenses  for  the  sepa- 
rate organizations,  and  that  by  the 
unified  management,  the  enterprise  can 
be  handled  with  much  greater  efficiency 
than  heretofore. 

The  major  holdings  of  the  Alvarado 
property  are  upon  the  same  vein  as 
the  A.  S.  &  R.  Co.'s  Veta  Grande  oper- 
ations, upon  which  the  A.  S.  &  R.  Co. 
has  at  the  present  time  a  mining  and 
cyanide  plant  of  800-ton  daily  capacity. 

The  Alvarado  has  a  mining  and  mill- 
ing plant  of  approximately  600  tons' 
daily  capacity  and  the  Refugio  has  a 
mill,  just  about  ready  to  start,  of  around 
250  tons'  daily  capacity. 

The  new  company  will  take  over  the 
Parral  &  Durango  R.R.,  certain  process 
patents  of  the  Alvarado  M.  &  M.  Co. 
and  certain  timber  limits,  most  of  them 
adjoining  the  P.   &  D.   R.R. 

This  new  company  will  issue  600,000 
shares  of  common  stock,  of  no  par 
value,  and  it  is  contemplated  exchang- 
ing Alvarado  stock,  share  for  share, 
for  the  new  company's  stock,  with 
lesser  amounts  of  the  same  stock  going 
to  the  other  three  companies  in  ex- 
change for  their  properties. 

It  is  also  contemplated  at  the  present 
time  to  issue  10,000  shares,  par  value 
$100,  7  per  cent  preferred  stock,  with 
cumulative  dividends,  callable  at  par 
and  accrued  dividends  at  any  time,  by 
sixty  days'  notice  prior  to  dividend  date, 
with  privilege  of  converting  the  pre- 
ferred stock  into  common  in  the  ratio 
of  one  share  of  preferred  for  ten  shares 
of  common,  a  sinking  fund  being 
planned  for  the  preferred,  to  the  end 
that  the  retirement  of  such  of  the  pre- 
ferred as  may  not  be  converted  shall 
be  completed  on  or  before  Jan.  1,  1936. 
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Report  of  Governor  Stephens'  Committee  of 
Inquiry  on  the  Argonaut  Mine  Disaster 


THE  special  committee  appointed  by 
Governor  William  D.  Stephens,  of 
California,  to  investigate  the  Argonaut 
mine  disaster,  made  returns  to  the  Gov- 
ernor early  in  December,  and  the  com- 
mittee's report  was  made  public  on 
Dec.  7,  1922.  The  committee  consisted 
of  A.  B.  C.  Dohrmann  (chairman), 
William  J.  Loring  and  J.  C.  Williams. 
E.  A.  S.  Whittard  was  secretary. 
Extracts  from  the  report  are  as  fol- 
lows: 

Origin  of  the  Fire. — The  evidence 
given  regarding  the  cause  of  the 
fire  leads  to  no  one  definite  fact.  The 
following  possibilities  have  all  been 
taken  into  consideration : 

Incendiarism, 

Defective   electric  wiring, 

Carelessness  with  cigar  or  cigarette 
stub,  carbide  lamp  or  candle. 

The  wtness  Mitchell  Jogo,  who 
stepped  off  the  skip  immediately  after 
the  discovery  of  the  fire,  and  remained 
there  with  the  hope  of  being  able  to  do 
something  toward  extinguishing  it, 
states  that  while  there  were  two  sets 
of  timber,  or  possibly  three,  burning, 
the  larger  portion  of  the  fire  seemed 
to  be  coming  from  the  manway  and 
spreading  across  the  shaft  from  there. 
This  would  warrant  the  belief  that  the 
fire  had  started  in  the  manway.  This 
manway,  besides  carrying  the  ladders 
for  the  men  moving  up  and  down  the 
shaft,  when  traveling  without  the  skip, 
contains  the  electric-power  wires  car- 
rying 2,400  volts,  and  also  the  electric 
lighting  wires  in  the  mine,  as  well  as 
telephone,  compressed  air-line,  and 
water-pump  column.  If  the  origin  of 
the  fire  was  either  incendiary  or  caused 
by  defective  electric  wiring,  this  would 
be  the  natural  place  for  it  to  start. 

From  all  the  evidence  considered 
your  committee  is  unable  to  arrive  at 
a  definite  conclusion  as  to  the  origin 
of  the  fire,  which  still  remains  in  doubt. 
Of  the  possible  cause,  as  previously 
stated,  the  first  two — viz.,  incendiarism 
or  defective  electric  wiring — seem  to  be 
the  most  acceptable. 


-  ../'  Men  in  Charge. — ludging 
from  the  evidence  it  would  appear  to 
the  committee  that  shift  boss  Brad- 
shaw  did  not  use  good  judgment  under 
the  circumstances,  in  failing  to  notify 
the  men  at  work  on  the  levels  below 
and  in  the  stopcs,  of  the  fire  (which 
was  in  the  shaft  of  the  region  of  the 
8,000  fool  level  i  ;  t h.-i t  an  i 
should  have  been  made  to  warn  the 
men    of    their    danger,    and    that     after 

irning  had   been  given   under  the 

BW,   he   then    should 

have  proceeded   Dp   the   shaft    and   upon 

failing     to     find     Suitable     (ire  lighting 

appliances  nil   next   action     hould   have 

been  to  proceed  to  the  surface  i   quickly 

■  d     top  the  Muldoon  fan, 

,  thi    tel<  phi  ■ 

could  I:  purpose 

by    notifying   the    engineer    to    stop    the 

Muldoon  fan.  even  at  the  risk  of  leav- 
ing his  hoi  rt   for  a  period,  which  could 

not    have    exceeded    five    minute 
could   have    sent   the   topman.      I 
of  this  method  of  pi  Bradshaw, 

after  hr  came  up  through  the  Si 

■ted  his  atten- 
tion   to   Boding    possible   means    where 


w  th  to  extinguish  the  fire,  evidently 
believing  that  this  could  be  done  and 
the  main  sh;.ft  then  utilized  to  get  the 
men  out  who  were  down  below  the  fire 
level.  The  rapid  spread  of  the  fire 
proved  this  theory  fallacious. 

This  committee  feels  that  more  effec- 
tive effort  might  have  been  made  in 
immediately  stopping  the  Muldoon  fan, 
which  would,  in  the  opinion  of  the  com- 
mittee, have  quickly  reversed  the  air 
currents  in  the  mine,  causing  the  main 
shaft  to  work  as  an  upcast,  not  only 
because  of  its  greater  elevation  but 
because  the  fire,  which  was  said  to  be 
burning  fiercely  by  this  time,  would 
have  greatly  assisted  in  a  rapid  re- 
versal of  the  air  current.  Some  of  the 
witnesses  have  expressed  a  belief  that 
the  skips  should  have  been  sent  back 
in  an  endeavor  to  bring  the  men 
through  the  fire  zone  after  Bradshaw 
and  the  two  men  who  were  with  him 
came  up.  While  it  is  doubtful  if  this 
procedure  would  have  been  effective, 
still  it  should  have  been  tried. 

The  stoppage  of  the  Muldoon  fan  at 
any  later  period  than  within  possibly 
the  first  hour  or  so  of  the  fire  being 
discovered,  would,  in  the  opinion  of 
this  committee,  have  been  an  unwise 
procedure,  mainly  because  the  fire  was 
creating  large  volumes  of  gases  which 
naturally  found  their  way  to  the  bot- 
tom of  the  mine,  because  of  the  fact 
that  the  down  current  of  air  through 
the  main  shaft  carried  the  gases  with 
it,  following  the  same  course  that  the 
fresh  air  would  normally  take,  being 
forced  to  the  lowest  workings  by  the 
suction  of  the  Muldoon  fan  and  by  the 
location  of  the  ventilating  doors  on  the 
various  levels,  which  were  so  situated 
as  to  force  the  air,  and  in  this  case 
of  fire,  the  gases,  through  these  same 
channels  as  the  fresh  air  took  during 
normal  working  period,  and  particu- 
larly owing  to  the  fact  that  all  the 
ventilating  doors  placed  in  the  several 
levels  of  the  mine  were  for  the  express 
purpose  of  forcing  fresh  air  to  the 
bottom  of  the  mine  and  to  the  regions 
where  men  were  employed  in  various 
sections  of  the  mine.  Therefor.,  the 
gas  created  by  the  fire  in  the  main 
shaft,  which  was  the  downcast,  must 
necessarily  find  its  way  into  the  same 
region  as  did  the  fresh  air  prior  to  the 
occurrence  of  the  fire. 

After  the  fresh-air  current  had  been 
substituted  by  gas  and  smoke,  which 
very  shortly  proved  to  be  the  case, 
because  smoke  and  gas  were  seen  pass- 
ing out  through  the  exhaust  fan  at  the 
Muldoon  shaft,  within  an  hour  and  a 
half,  or  less,  after  the  fire  started,  it 
would,  in  the  opinion  of  the  commit- 
tee, have  been  unwise  to  have  inter- 
fere.!    with     the    course    of    the    gases, 

in   all  probability  the   miners 

below  would  conform  their  movements, 
and  any  attempt  tiny  might  be  making 
..n   their  own   behalf  to  save  thee 

t..  the  course  of  t i  •  |  a   re- 

in  of   tlie   movement 

of  the  flow  of  these  i-.i  i  might  have 
been    fatal    much    sooner    than    was    the 

case  by  leaving  them  undisturbed. 
\     a    result    of  th.    above   findings, 

which  in  turn  have  been  the  result  ,.f  a 
careful  study  of  the  evidence  given  by 
the  many  witnesses  at  the  several  hear- 
ings, we,  the  committee,  wish   I 

that  under  the  .ii.uinstan.es.  consider- 
ing   the    very    little,    if    any,    training 


received  by  Bradshaw  and  his  corn- 
pan  ons,  and  without  instructions  as 
to  action  being  taken  in  case  of  a  fire 
in  the  main  shaft,  etc.,  Bradshaw 
cannot  be  severely  reprimanded,  with 
this  exception,  that  he  should  have 
notified  the  men  working  in  the  various 
sections  of  the  presence  of  fire  before 
he  and  his  companions  left  the  bottom 
of  the  mine,  because  without  doubt  he 
could  have  filled  the  same  sk  D  w.th 
men  that  he  and  his  companions  came 
up  on  had  he  used  the  judgment  ordi- 
narily expected  of  a  shift  boss  under 
conditions  which,  as  leader  of  the  fatal 
shift,  he  should  be  better  acquainted 
with  than  the  men  who  were  working 
for  him  and  subordinate  to  him.  No 
doubt  Bradshaw  did  not  think  that  the 
fire  in  the  shalt  was  of  sufficient  impor- 
tance to  take  the  action  that,  in  the 
opinion  of  the  committee,  he  should 
have  taken.  It  is  for  this  reason  that 
this  committee  strongly  recommends 
that  every  foreman  and  shift  boss,  as 
well  as  certain  other  underground  men, 
shall  be  thoroughly  trained  in  the  pres- 
ervation of  life  and  property  under 
every  conceivable  condition  that  might 
arise  underground. 

Lack  of  Fire  Protection. — It  would 
appear  to  the  committee  that  the  con- 
ditions which  led  to  the  fire,  resulting 
in  the  great  loss  of  life,  were  not  ex- 
actly in  strict  accord  with  modern  and 
up-to-date  methods.  It  would  further 
appear  that  attention  to  detail  with 
regard  to  the  training  of  men  and  the 
provision  of  safety  devices  to  be  util- 
ized by  trained  men,  in  cases  of  dis- 
aster or  necessity,  was  lacking.  Also, 
that  while  the  safety  regulations  ac- 
cording to  law  were  perhaps  complied 
with,  insufficient  attention  was  given 
to  the  provision  of  fire-fighting  appli- 
ances such  as  could  be  used  for  the 
protection  of  life  and  property. 

If  the  men  directly  in  charge  of  the 
several  shifts  at  the  mine — viz.,  the 
shift  bosses,  level  bosses,  and  others — 
had  been  trained  in  the  use  of  fire- 
fighting  appliances  under  conditions 
that  might  overtake  them  at  any  time, 
a  better  directed  effort  could  have  been 
made  with  a  more  satisfactory  result 
than  is  shown  by  the  record. 

In  the  above  conclusions  this  com- 
mittee is  dealing  with  the  period  from 
Sunday  night,  Aug.  27,  1922,  when  the 
lire  started,  until  Wednesday,  Aug.  30, 
1922,  when  the  rescue  work  was  taken 
over  by  the  operating  committee  of 
three  viz.:  E.  C.  Hutchinson,  president 
of  the  Kennedy  Mining  Milling  Co.: 
V.  S.  Garbarini,  superintendent  of  the 
Argonaut  Min  ng  Co.,  and  Fred  I.. 
Lowel',  mining  engineer.  Industrial 
Accident  Commission,  who  were  ap- 
pointed with  the  unanimous  approval 
of  a  large  number  of  engineers  of  re 
pute  and  operators  of  mining  properties 
IS    dii  tri.ts. 

It  might  further  he  sa  .1  that  the 
miners  working  in  the  headings  driven 
for  the  purpose  of  connecting  the  Ken- 
nedy mine  with  the  Argonaut  mine 
should    be    complimented   on    tin 

they   performed,  because  they  evidently 
made     t.uv     times     more     prog1. 
twentj    four  hours'  work  in  bard  ground 
than   is   made   under   normal   conditions. 

mendatume.  —  The    Committee 

end...    ed    the    recommendation    on    Mine 
1 1  ..I   of   the   <  iommittec   of   Six- 
teen     (published     in     F. iujiiic<>ri>u)    and 

Mining  Journal-Preee,  Nov.  18,  p.  91  i> 
and  made  them  a  part  of  their  report 
t..  the  Governor. 
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Mining  in  Guanajuato  Is  Quiet 
but  Steady 

No     New     Work     Undertaken  —  Labor 

Legislation  and  Low   Price  of 

Silver  Dominate  Situation 

By  Keith  A.  Cunningham 

Low  silver  prices  and  questionable 
labor  legislation  have  had  a  depressing 
effect  on  mining  in  Guanajuato,  Mexico. 
Operators  have  confined  themselves  to 
current  producing  operation,  no  new 
work  being  given  consideration. 

Guanajuato  being  a  low-grade  silver 
camp,  the  recent  drop  in  the  price  of 
that  metal  is  seriously  affecting  the 
operating  companies,  and  it  is  generally 
felt  that  there  is  little  hope  of  any 
reaction,  and  that,  barring  unforeseen 
extraordinary  world  conditions,  about 
60c.  per  ounce  is  all  that  can  be  looked 
for.  At  this  figure,  the  profits  from 
operat  ons  will  be  small. 

Local,  as  well  as  federal,  labor  legis- 
lation is  causing  grave  concern  among 
all  classes  of  employers.  Not  long  ago, 
the  local  state  congress  passed  a  law 
giving  all  workmen  the  right  to  a  day's 
holiday  on  full  pay  each  week,  outside 
of  Sundays,  and  absolutely  prohibiting 
any  Sunday  work  except  to  certain  busi- 
nesses which  cater  to  the  needs  or 
amusements  of  the  public,  and  then 
only  upon  the  condition  that  double 
time  be  paid.  Mines,  reduction,  and 
treatment  plants  are  not  included  in 
the  businesses  mentioned,  but  so  far 
the  law  has  not  been  enforced,  and 
things  are  going  on  as  usual.  Should, 
however,  the  law  be  enforced,  and  it  is 
hoped  it  never  will  be,  the  operators 
here  would  probably  have  to  close  down 
their  plants  until  the  congress  could 
be  persuaded  that  no  mine  or  plant 
can  be  run  without  some  Sunday  work. 
Political  conditions  throughout  the 
state  are  quiet,  and  if  there  is  discon- 
tent, it  is  unexpressed.  The  railroads 
are  being  operated  better  than  for  many 
years,  both  freight  and  passenger  serv- 
ices being  fairly  good. 

The  Guanajuato  Reduction  &  Mines 
Co.  is  operating  both  its  plants  at  full 
capacity,  about  25,000  metric  tons  being 
treated  per  month.  The  Guanajuato 
Consolidated  Mining  &  Milling  Co.  is 
operating  the  Sirena  and  Penafiel  mines 
and  Pastita  mill. 

The  Cubo  Mining  and  Milling  Co.  is 
treating  about  4,500  metric  tons 
monthly  at  its  Tajo  de  Dolores  mill. 
The  company  is  do'ng  a  considerable 
amount  of  exploration  and  development 
work  in  all  its  mines.  At  the  Cebol- 
letas  mine,  an  old  vertical  shaft  was 
sunk  100  ft.,  and  a  crosscut  driven  from 
the  shaft  bottom  to  the  vein,  which, 
is  being  drifted  on  in  both  directions. 
Ore  of  good  milling  grade  has  been 
found,  and  it  is  planned  to  connect  the 
mine  to  the  mill  by  a  rope  tramway 
which  would  be  about  li  miles  long. 
At  the  Capulin  mine,  an  old  incline 
shaft  was  cleaned  out  and  is  now  being 
deepened.  The  ore  now  being  milled  is 
drawn  from  the  Villalpando  mine. 

The  San  Cayetano  plant  is  treating 
from  40  to  50  tons  daily,  the  ore  coming 


from   the   Tajo   de   Ajuntas   mine   and 
dumps. 

The  Mexican  Reduction  Co.  will  soon 
resume  the  treatment  of  river  tailings. 
The  plant  has  been  remodeled  and  will 
handle  about  100  tons  per  day,  the 
process  being  all  slime  with  counter- 
current  decantation. 


Gold  Output  in  Transvaal 
and  India 


London,  Dec.  16 — The  output  of  gold 
in  the  Transvaal  during  November 
totaled  764,476  oz.  Production  in  India 
in  the  same  period  was  32,164  oz. 


Premier  Mine  Largest  Silver 
Producer  in  Canada 

According  to  H.  A.  Guess  the  Premier 
Gold  mine,  of  the  Portland  Canal  dis- 
trict, British  Columbia,  produced  ap- 
proximately 4,500  000-  oz.  of  silver  and 
137,000  oz.  of  gold  during  1922.  This 
large  output  seems  almost  unfair  in 
view  of  the  large  number  of  deserving 
prospectors  who  are  drawing  blanks 
with  every  round  of  shots.  The  mine 
is  the  largest  silver  producer  in  the 
Dominion  of  Canada. 


Picher  Miners  Forego  Two-Week 

Christmas  Vacation 

Business  Is  Too  Good  to  Warrant  Long 

Rest  of  a  Year  Ago 

The  two  weeks'  Christmas  vacation 
that  was  observed  a  year  ago  in 
Picher  mining  field  in  the  Joplin-Miami 
district  will  not  be  repeated  this  year. 
Instead,  the  mines  for  the  most  part 
will  be  closed  down  only  over  Saturday, 
Sunday,  and  Monday,  December  23,  24 
and  25,  and  some  will  be  operated 
Saturday.  Conditions  are  much  differ- 
ent than  a  year  ago,  when  the  vacation 
of  a  fortnight  was  thought  advisable  on 
account  of  the  rapidly  increasing  sur- 
plus of  ores  in  bin  in  the  field.  This 
year  the  surplus  is  only  nominal. 


Silver  King  Coalition 
Declares  Dividend 

The  Silver  King  Coalition  Mines  Co. 
operating  at  Park  City,  Utah,  has  de- 
clared a  dividend  of  15c.  a  share,  pay- 
able Jan.  2  to  stock  of  record  Dec.  20. 
This  disbursement,  a  total  of  $182,415, 
will  bring  the  grand  total  of  dividends 
for  the  company  up  to  $15,928,220. 
Earnings  of  the  company  are  satisfac- 
tory. 

At  present  the  property  is  in  better 
condition  than  it  has  been  in  years.  In 
addition  to  providing  for  dividend  re- 
quirements, the  surplus  of  the  company 
is  being  added  to  substantially.  During 
November,  4,201  tons  of  ore  and  con- 
centrates was  produced,  an  output  which 
marks  a  40  per  cent  increase  as  com- 
pared to  the  July  output.  The  com- 
pany's new  notation  plant  is  giving  ex- 
cellent results,  and  with  the  price  for 
lead  high,  profits  are  better  than  for 
some  years. 


New  Mining  Operations 

in  Eastern  Sinaloa 

Silver  and  Gold  Ores  Are  Being  Shipped 

— Several  Mills  in  Satisfactory 

Operation 

By  E.  R.  Haggin 

Mining  conditions  in  the  State  of 
Sinaloa  and  western  Durango,  Mexico, 
seem  to  be  improving,  as  several  new 
enterprises  have  started  operations 
since  the  end  of  the  last  rainy  season. 
The  Las  Cuates  mine,  in  the  Badiraguato 
district  in  eastern  Sinaloa,  is  under 
lease  and  bond  to  J.  L.  Matthess  and 
associates  from  Philadelphia.  They  are 
working  extensively  with  a  view  to 
opening  again  some  of  the  high-grade 
silver  pockets  for  which  this  mine  was 
famous  years  ago. 

The  La  Tuna  mine,  owned  by  the 
Schrevesport  Mining  Co.,  is  being- 
worked  by  W.  W.  Hudson,  president  of 
the  company.  He  is  installing  a  com- 
pressor and  jackhammer  drills,  with  a 
view  of  speeding  up  the  work.  This  is 
a  silver  property  in  the  Badiraguato 
district.  In  the  same  district  La  Trini- 
dad mine  is  being  worked  by  the  Tri- 
bolet  brothers.  It  is  reported  that  they 
have  recently  encountered  high-grade 
ore,  which  is  being  shipped  to  the 
smelters.  This  property  is  equipped 
with  a  small  ball  mill  and  concentrating 
plant  for  treating  low-grade  ore.  The 
Mautel  Gold  properties,  being  worked 
by  Milward  &  Haggin,  are  producing 
steadily  both  amalgam  and  cyanide  bul- 
lion. Another  unit  is  being  added  to  the 
mill  and  cyanide  plant.  These  proper- 
ties have  large  ore  reserves. 

The  La  Calera  mine,  in  the  Tamazula 
district,  is  being  worked  by  English 
capital;  W.  W.  Woods  is  locally  in 
charge  of  the  property.  It  is  equipped 
with  a  Gibson  mill,  and  he  is  installing 
a  modern  cyanide  plant.  This  is  a  gold 
property,  with  very  rich  ore.  The  San 
Nicolas  mine,  also  in  the  Tamazula  dis- 
trict, is  being  worked  by  A.  A.  McAlpin 
and  associates  of  Globe,  Ariz.,  and  it  is 
reported  that  they  are  shipping  ore  of 
a  high  grade.  This  mine  has  been  a 
producer  for  a  great  many  years. 

The  San  Fernando  mine,  in  western 
Durango,  is  being  worked  by  E.  H. 
Cook,  of  Culiacan,  and  ore  is  being 
shipped  to  the  El  Paso  smelter.  In 
Copalquin,  Charles  Hitchler  is  operat- 
ing his  mill  and  cyanide  plant,  with 
satisfactorv  results. 


Stargo  Mill,  at  Morenci,  Is 
Practically  Finished 

The  seventy-ton  silver  mill  of  the 
Stargo  Mines,  Inc.,  which  is  being 
erected  near  Morenci,  Ariz.,  is  expected 
to  be  complete  by  Jan.  1.  Treatment 
v/ill  be  by  cyaniding;  plans  for  the  mill 
were  made  by  General  Engineering  Co. 
of  Salt  Lake  City.  Large  orebodies 
are  said  to  have  been  developed  that 
sample  above  $12  per  ton.  Ray  Fergu- 
son, formerly  of  Nogales,  is  manager  of 
the  property.  This  company  was  or- 
ganized by  a  number  of  prominent 
Arizona  men,  but  now  is  controlled  by 
New  Jersey  capital. 
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Ontario  Metal  Output  827,000.000 
for  Nine  Months 

Substantial  Increase  in  Gold,  Silver,  and 
Cobalt   Oxide — Nickel  Declines 

The  Ontario,  Canada,  Department  of 
Mines  states  that  the  output  of  the 
metalliferous  mines  and  smelters  of  the 
province  for  the  nine  months  ended 
Sept.  30,  1922,  totaled  $27,000,000,  com- 
pared with  $21,000,000  for  the  corre- 
sponding period  of  1921.  Production 
of  gold,  valued  at  $15,500,000,  shows  an 
increase  of  £5,700,000.  Silver  is  valued 
at  $5,610,000,  and  shows  an  increase 
of  $1,300,000.  Metallic  nickel  is  valued 
i-  $2,000,000,  a  decrease  of  approxi- 
mately $500,000,  and  nickel  in  matte, 
valued  at  $1,600,000,  shows  only  a  slight 
increase.  The  output  of  cobalt  oxide 
is  valued  at  $590,000,  an  increase  of 
$260,000.  Metallic  copper  and  copper 
in  matte  amounts  to  $770,000,  which  is 
approximately  the  same  as  for  the  pre- 
ceding years.  The  department  esti- 
mates that  Ontario's  gold  production 
will  pass  that  of  California  this  year, 
and  that  during  the  third  quarter  of  the 
year  the  production  was  at  the  rate 
of  over  $22,000,000  a  year.  The  pro- 
duction of  silver  was  well  maintained, 
due  largely  to  the  increased  output 
from  South  Lorrain.  Mines  shipping 
over  half  a  million  ounces  follow: 

Mine  Silver,  Oz. 

Nipissing    2,960,000 

Mining  Corporation   1,289,000 

O'Brien    884,000 

Coniagas    827,000 

Keeley    540,000 

The  average  grade  of  ore  treated  for 
the  period  by  different  gold  mines  was: 

Dome    $11.03 

Hollinger   8.38 

Mclntvre    10.04 

Kirkland  Gold 6.47 

Kirkland  Proprietary 6.29 

Lake  Shore   20.54 

Teck  Hughes 13.41 

Wright-Hargreaves   11.49 

Average   9.31 

The  Northern  Canada  Power  Co.  has 
decided  to  spend  another  $1,000,000  in 
further  dams  and  power  installations. 
It  is  expected  that  this  will  give  in  addi- 
tion   1,000  hp.  available  for  Porcupine. 


Nickel  Business  Is  Better.  Accord- 
ing to  Mond  Officials 

Competition  in  nickel  markets  is  so 
keen  and  business  shows  such  a  re- 
sponse, that  the  Mond  Nickel  Co.  early 
in  the  New  Year  plans  to  reach  war- 
time refinery  capacity.  This  is  said  to 
be  made  possible  by  steadily  decreasing 
cost  of  production.  Sales  have  improved 
to  a  gratifying  extent.  As  a 
riuenee,  before  the  close  of  navigation 
on    the    St.    Lawp  '  ompan; 

shipped     the     remainder 

at  matte  that  had  accumulated 
during  the  slump,  to  the  refinery  at 
Clydach,    Wa  at    the 

Coniston  smelting  works  are  going  for- 
ward with  tb< 

Mid      smelter     production      nexl 
spring.     The    rolling    mills    an'! 
plants  Id,    Pa.,   and 

mingham.  England,  are  in  operation. 


Joplin-Miami  Operators  Have 

Developed  Efficient  Drilling 

Methods 

It  is  estimated  that  between  250  and 
300  drills  are  now  being  operated  on 
exploration  and  development  in  the 
Joplin-Miami  district.  During  the 
month  of  October  alone  the  St.  Joe 
Lead  Co.  put  down  31,000  ft.  of  drill 
holes.  Drilling  is  being  carried  on  m 
a  more  systematic  and  efficient  manner 
than  ever  before  in  this  field.  A  bat- 
tery of  drills  will  be  moved  to  a  cer- 
tain section  and  a  number  of  compar- 
atively shallow  holes  put  down.  These 
drills  will  then  be  moved  to  another 
section,  but  the  drill  holes  will  be 
studied,  and  in  a  short  time  another 
set  of  drills  will  be  brought  to  the 
location  and  drilling  will  be  done  to  a 
deeper  level  at  points  indicated  to  be 
favorable  by  a  study  of  the  first  set 
of  holes. 

It  is  understood  that  one  company  has 
turned  back  35,000  acres  of  leases  after 
test  drilling.  However,  the  same  com- 
pany has  made  a  number  of  important 
strikes  in  sections  of  the  field  where  it 
is  considered  certain  that  full  develop- 
ment will  follow. 


Graphite  Mines  Will  Reopen 

Plans  are  being  made  by  the  United 
States  Graphite  Co.  to  resume  opera- 
tion of  its  large  graphite  mines  at  La 
Colorado,  16  miles  west  of  Torres, 
Sonora,  Mexico,  according  to  C.  E. 
Haller,  manager.  These  mines  were 
formerly  the  largest  producers  of 
graphite  on  the  continent,  it  is  stated. 
The  mineral  was  marketed  chiefly  in 
the  United  States.  The  revolutions 
caused  the  mines  to  shut  down,  but  now 
that  peace  has  been  restored  they  are  to 
be  reopened.  The  company  is  advertis- 
ing for  bids  to  haul  the  graphite  from 
the  mines  to  Torres,  the  nearest  rail- 
road point. 

Mount  Lyell  Company  Earned 
£127.000  During  Year 


Melbourne,  Dec.  11 — Profits  of  the 
Mount  Lyell  Mining  Co.  during  the  past 
financial  year  amounted  to  £127,000, 
compared  with  £52,000  in  1921.  The 
chairman  of  the  board  is  of  the  opinion 
that  the  output  of  North  Lyell  is  likely 
to  be  increased  in  the  near  future  to 
around  22,000  tons  of  ore  monthly. 


News  from  Washington 

By  PAUL  WOOTON 
Special  Correspondent 


Mine  Law  Revision  Bill  Will  Be  Amended 

S.  S.  Arentz,  Retiring  from  Congress,  Proposes  to  Revamp  Measure 
Which  He  Fathered — Badly  Received  in  West 


ALTHOUGH  he  believes  the  legisla- 
tive situation  at  the  present  short 
session  of  Congress  is  such  that  no 
revision  of  the  mining  law  can  be  com- 
pleted, and  that  the  matter,  therefore, 
will  have  to  go  over  to  the  next  Con 
gress,  Representative  Samuel  S.  Arentz, 
of  Nevada,  has  stated  that  he  will  ask 
that  the  House  Committee  on  Mines 
and  Mining  be  called  together  afl 
holidays  to  lay  the  groundwork  for  cer- 
tain amendments  to  the  mining  laws. 

Basing  his  action  on  the  results  of 
communications  and  consultations  with 
mining  engineers  and  others  interested 
in  the  production  of  ores,  Representa- 
tive Arentz  will  ask  that  amendments 
be  drafted  to  change  the  lull  pn 
by  the  committee  of  engineers  and 
which  was  introduced  by  .Mr.  \i  nt 
more  than  a  year  ago  as  the  founda- 
tion for  revision  of  the   mining  laws. 

Mr.  Arentz  will  retire  from  Congress 
March,    as    will    Representative 
i  hairman    of    the    Mines   and 
Mining  Committee,  >l  other 

member     of  that   committee, 
committee  as  now  constituted  ha 
hearings  on  this  mining  bill  and  mem 
hers  have  conducted  Investigations  out 
the  hearings,  the  retiring  mem- 
Irable  to  amend  the 
pending   bill    in   line   with   their 

,  guide  to  tie  > eorganised  com 
In    the    Sixty-eighth    Co 
which  convenes  in  M 


After  conducting  a  series  of  short 
preliminary  hearings  by  the  committee. 
Representative  Arentz,  who  is  a  mining 
engineer,  mailed  more  than  2.000  copies 
of  the  measure  to  persons  particularly 
interested,  and  employed  a  special  as- 
sistant to  handle  the  correspondence 
connected  with  the  measure,  in  an 
effort  to  develop  the  attitude  of  the 
men  on  the  ground  toward  the  com- 
mittee's proposals.  This  method,  how- 
ever, resulted  in  only  approximately 
250  adequate  replies  being  filed  with 
Mr.  Arentz.  who  subsequently,  on  trips 
to  the  West,  had  personal  interview  .- 
with  a  number  of  mining  men. 

Strong     opposition     has    been     shown. 

to  Representative  Arentz.  to 
the  provi  ion  in  the  pending  bill  that 
locations  be  on  cardinal  lines  \ 
amendment  will  be  proposed  permitting 
claims  1.500  x  i..">oo  ft.,  run  approxi- 
mately by  cardinal  lines  but  not  neces- 
sarily conforming  to  section  lint 

hould  be  made  pes 
Bible  Tor  a  prospector  to  locate  a  claim 
without  the  aid  of  a  surveyor,  I. oration 
by  vein  is  favored  generally  in  the 
West,  the  Nevada  Representative 
so  that  a  claim  may  be  located  accord- 
ing to  the  direction  of  the  vein  or  lode, 
i  500  feet 

Sentiment      generally      also      opposet 

ml   doing 

away  wi  'it  work.  Mr.  Arentz 

says,  and  he  will  propose  amendments 
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to  the  bill  accordingly.  Furthermore, 
the  present  system  of  recording  claims 
is  favored  over  a  proposal  that  claims 
be  recorded  in  the  nearest  general  land 
office.  Unlimited  sites  for  mills  and 
other  purposes  also  are  strongly  op- 
posed. 

The  principal  change  in  the  present 
laws  deemed  necessary  by  majority 
opinion  of  those  consulted,  Mr.  Arentz 
states,  is  one  to  prevent  holding  claims 
without  development.  This  leads  to  a 
strengthening  of  the  law  rather  than  a 
relaxation  of  the  assessment  obli- 
gations. 

Discovery  rights  and  assessment 
work  have  made  mining  in  the  past, 
according  to  the  consensus  obtained  by 
Mr.  Arentz.  The  engineer  and  the  in- 
vestor have  not  entered  until  the  pros- 
pector has  found  some  possibilities,  he 
declares. 

The  West  generally  feels  that  de- 
velopment by  large  interests  will  be 
amply  assured  and  protected  under  less 
drastic  modifications  of  the  present 
laws  than  proposed  by  the  committer, 
as  history  has  established  that  it  is  not 
difficult  to  reach  agreements  in  prover. 
ground.  Continuation  of  assessment 
work  is  essential,  Mr.  Arentz  declares, 
as  otherwise  claims  would  be  held  in- 
definitely on  payment  of  small  annual 
fees. 


War  Minerals  Relief 

Subject  to  the  approval  of  the  Secre- 
tary of  the  Interior,  the  War  Minerals 
Relief  Commissioner  has  recommended 
awards  as  follows:  Shelton  &  Shin- 
paugh,  Canyon  City,  Ore.,  $1,075.20; 
C.  C.  Hawkins,  Silvies,  Ore.,  $375;  R.  K. 
Reed,  Placer,  Ore.,  $325;  W.  G.  Green, 
Georgetown,  Calif.,  $98  (additional); 
Ralph  W.  Goodhue,  Indian  Falls,  Calif., 
$2,129;  Alex  Shinpaugh,  Canyon  City, 
Ore.,  $169:  J.  M.  Blank,  Canyon  City, 
Ore.,  $3,165.24. 

Disallowances  were  recommended  as 
follows:  Chezum  &  Warren,  Seattle, 
Wash.,  commercial  importance  not  es 
tablished;  Herbert  H.  Long,  San  Fran- 
cisco, no  ground  for  additional  award; 
Grover.  Presby  &  Irish,  Georgetown, 
Calif.,  loss  not  established;  Burwell  and 
Seibert,  Sanger,  Calif.,  no  additional 
award  found  to  be  justified. 


Immigration  and  Labor  Shortage 
Will  Be  Studied 

After  conferences  with  the  Secretary 
of  Labor  and  with  the  Commissioner 
General  of  Immigration,  Senator  Rans- 
dell,  of  Louisiana,  will  initiate  legisla- 
tion looking  to  the  appointment  of  a 
Congressional  commission  to  study  the 
question  of  the  selective  admission  of 
immigrants  to  fill  the  gaps  in  the  labor 
supply  required  by  agricultural,  metal 
mining,  and  other  industries. 

There  is  no  chance  of  amending  the 
immigration  law  at  the  present  session 
of  Congress,  it  is  believed.  Before  any 
change  can  be  made  in  that  act,  it  is 
admitted  that  some  highly  practicable 
method  must  be  devised  which  will  re- 
strict new  labor  to  certain  pursuits  for 
a  period  of  years. 


Permits  Granted  for  Hydro- 
Electric  Power  Projects 

The  Federal  Power  Commission  has 
issued  a  twenty-five-year  license  to  J. 
M.  Freeman,  of  Billings,  Mont.,  cover- 
ing a  project  to  develop  100  hp.  on 
Boulder  Creek,  a  tributary  of  Salmon 
River,  Idaho,  for  mining  purposes.  A 
similar  license  has  been  granted  to  the 
Emery  Consolidated  Mining  Co.  of  Deer 
Lodge,  Mont.,  covering  a  transmission 
line  8  miles  long,  to  connect  with  the 
Montana  Power  Co.  line  at  Deer  Lodge. 
The  power  is  to  be  used  in  mining-  opera- 
tions. A  preliminary  permit  has  been 
issued  to  Frank  G.  Baum,  of  San  Fran- 
cisco, for  two  years  covering  three 
storage  reservoirs  of  combined  capacity 


of  35,000  ft.  on  Black  River  and  tribu- 
taries in  Arizona  which  will  involve 
construction  of  a  power  house  on  the 
line  dividing  the  White  Mountain  Apache 
Indian  reservation  and  the  Apache  na- 
tional forest,  to  generate  100,000  hp.  for 
use  in  the  copper  mining  in  Arizona.  A 
conduit  16  miles  long  will  convey  water 
from  the  reservoirs  to  the  power  house. 


Stored  Asbestos  Injured  by  Fire 

The  large  mill  and  store  shed  of  the 
Asbestos  Mines,  Ltd.,  at  East  Brough- 
ton,  Quebec,  were  totally  destroyed  by 
fire  on  Dec.  11,  about  1,000  tons  of 
asbestos  stored  in  the  shed  being  partly 
damaged.  The  loss  is  estimated  at  be- 
tween $150,000  and  $200,000. 


News  by  Mining  Districts 

By  Special  Correspondents  in  the  Field 


London  Letter 

Tanganyika  Should  Produce  42,000  Tons 
of  Copper  in  1922 — New  Reverber- 
ator}- Will  Increase  Output 

By  W.  A.  Doman 

London,  Dec.  8 — As  the  Tanganyika 
Concessions  is  dependent  for  its  present 
income  almost  wholly  on  the  Union 
Miniere  du  Haut-Katanga,  it  does  not 
issue  its  report  until  the  operating  com- 
pany has  closed  its  accounts.  The  report 
and  accounts  of  the  directors  of  the 
Tanganyika  are,  consequently,  always 
late,  wrhich,  in  the  circumstances,  is  un- 
avoidable, as  necessarily  d.fneulties  are 
experienced  in  getting  accounts  from 
Central  Africa,  where  this  vast  copper 
enterprise  is  being  conducted.  Tangan- 
yika Concessions  yesterday  issued  a 
circular  stating  that  as  the  company's 
position  was  placed  fully  before  the 
shareholders  in  May  last,  the  directors 
oropose  to  hold  only  a  formal  meeting 
this  month,  and  to  adjourn  it  to  a  date 
as  soon  as  possible  after  the  general 
meeting  of  the  Union  Miniere  in  July 
next,  when  the  accounts  for  eighteen 
months  to  Dec.  31,  1922,  will  be  pre- 
sented. 

The  Tanganyika  Concessions'  circu'ar 
states  that  the  production  of  copper  by 
the  Union  Miniere  for  1922  is  estimated 
to  reach  about  42,000  tons.  In  addition, 
a  reverberatory  furnace  to  produce 
6,000  to  8,000  tons  per  annum  is  being 
erected,  and  will  be  working  during 
1923.  In  addition  to  the  above,  the 
tests  with  the  pioneer  leaching  plant 
have  come  up  to  expectations,  and  de- 
signs are  being  prepared  for  the  in- 
stallation of  a  plant  to  produce  30,000 
tons  per  annum.  This  will  form  the 
first  unit  of  the  large  plant  which  the 
Union  Miniere  has  in  view.  As  regards 
the  Benguella  railway,  which  belongs 
mainly  to  Tanganyika  Concessions,  the 
working  of  the  line  shows  good  prog- 
ress, and  arrangements  have  been  made 
to  extend  it  a  further  100  km.  to  Bihe, 
and  negotiations  for  the  completion  of 
the  line  are  proceeding.  No  details  are 
given  of  the  Nile-Congo  Divide  Syndi- 


cate; all  that  the  report  states  is  that 
the  expectations  of  the  board  are  jus- 
tified, and  further  prospecting  is  being 
undertaken. 

As  the  Van  Ryn  Gold  Mines  Estate 
makes  up  its  accounts  to  June  30,  it  is 
possible  to  gather  from  the  report  just 
issued  something  of  the  beneficial  effect 
which  has  resulted  from  the  settlement 
of  the  revolutionary  strike  early  in  the 
year.  During  three  months  of  the  year, 
operations  at  the  mine  were  virtually 
suspended  and  naturally  affected  the 
profit-earning  capacity  of  the  company. 
The  result  was  that  working  costs  on 
301,388  tons  of  ore  crushed  were  26s. 
2d.  per  ton,  as  against  25s.  9d.  on 
381,230  tons  milled  in  the  twelve  months 
to  June,  1921,  and  19s.  6d.  on  408,430 
tons  milled  in  1920.  The  price  obtained 
for  the  gold  varied,  with  the  result  that 
the  profit  in  the  latest  accounts  was 
only  £42,360,  in  comparison  with 
£112,855  twelve  months  earlier.  Since 
the  end  of  the  financial  year,  profits  for 
four  months  reached  close  upon  £39,000, 
due,  of  course,  to  reforms  which  have 
resulted  in  improved  efficiency.  Within 
the  past  couple  of  months,  working  costs 
have  fallen  to  20s.  per  ton,  which  means 
that  the  quantity  of  ore  brought  within 
the  range  of  payability  has  greatly  in- 
creased. At  June  30,  1921,  the  tonnage 
at  normal  price  of  gold  was  864,583;  in 
the  present  report,  owing  to  reduced  ex- 
penses and  greater  efficiency,  the  quan- 
tity is  given  as  1,234,088  tons.  The 
value  on  the  present  occasion  is  5.6  dwt. 
over  47  in.,  as  against  6.1  dwt.  over  a 
stoping  width  of  48  in. 

The  sand-filling  process  instituted  at 
the  mine  has  proved  very  successful,  for 
during  the  latest  period,  217,936  tons 
were  lowered  into  the  mine,  enabling 
159,562  tons,  or  38.02  per  cent  of  the 
quantity  milled,  to  be  reclaimed, 
whereas  in  1921  the  quantity  lowered 
was  238,798  tons,  allowing  165,781  tons, 
or  33.31  per  cent  of  the  tonnage  milled 
to  be  reclaimed.  In  the  latest  period,  a 
rather  larger  percentage  of  waste  was 
sorted  out— i.e.,  23.49,  in  comparison 
with  19.90. 
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Johannesburg  Letter 

Gold  Production  Up;  "Premium"  Down 

— East   Coast    Native    Labor 

Restricted 

By  John  Watson 

Johannesburg.  Nov.  14. — The  monthly 
output  of  gold  for  October  was  declared 
by  the  Transvaal  Chamber  of  Mines 
on  Nov.  10,  as  778,159  oz.,  having  a 
value  of  £3,579,531.  This  is  an  increase 
of  31,070  oz.  over  the  quantity  for  Sep- 
tember. The  realized  price  obtained  foi 
the  gold  was  Is.  per  oz.  down;  yet, 
owing  to  the  increased  output,  the  total 
value  shows  an  increase  of  £105,567 
over  the  previous  month.  These  results 
indicate  increased  efficiency  in  rock- 
breaking,  underground,  which  has  kepi 
the  mills  well  supplied  during  the 
month.  Of  thirty-eight  Rand  proper- 
ties, only  three  show  a  decrease. 
Among  the  most  notable  increases  are 
the  City  Deep,  5,519  oz.;  East  Ranu 
P.  M.,  3,660;  Randfontein,  2,524;  and 
Modder  B,  2,185  oz.  The  labor  returns 
show  175,129  natives  at  work  on  the 
go'd  mines,  which  is  an  increase  of  564 
over  the  number  employed  in  Sep- 
tember. 

Some  consternation  has  been  caused 
in  Johannesburg  mercantile  circles  by 
the  statement  that  the  Union  Govern- 
ment has  brought  pressure  to  bear,  on 
the  Chamber  of  Mines,  to  limit  the 
number  of  East  Coast  (Portuguese) 
natives  to  350  recruits  per  week.  This 
is  looked  upon  as  putting  in  the  thin 
end  of  the  wedge,  with  a  view  to  replac 
ing  the  East  Coast  "boys"  by  those 
from  the  Transkei  and  other  parts  of 
British  South  Africa.  The  objection  by 
the  merchants  is  due  to  the  fact  that 
the  Portuguese  native  works  a  fairly 
long  term  on  the  mines  and  spends  most 
of  his  money  on  the  Rand;  whereas  the 
Transkeian  native  works  a  shorter 
period  and  sends  or  takes  his  earnings 
to  his  own  territory.  This  is  a  question 
to  which  there  are  two  sides.  It  is 
admitted  that  the  East  Coast  natives 
make  good  mine  workers;  but  the 
money  for  recruiting  these  "boys"  and 
a  portion  of  their  wages  go  to  the 
Portuguese  and  not  to  the  Union  of 
South.  Africa. 

At  the  twenty-fifth  annual  meeting 
of  the  New  Modderfontein  G.  M.  Co., 
Ltd.,  held  on  Nov.  7  in  the  Corner 
rrg,  Sir  Evelyn  A. 
Wallers,  the  chairman,  in  the  course  of 
nnounced  'hat  a  compre- 
hensive scheme  has  been  adopted  for 
working  the  lower  levels  of  the  mine. 
It  is  proposed  to  sink  a  circular  shaft, 
in  the  southwestern  part  of  the  prop- 
erty, which  should  intei  led  the  reef  at 
a  depth  of  about  2,700  ft.  Kt tl 
time,  two  inclines  will  b  link  on  the 
reef  from  the  11th  I 

^hnft   will   start    from    | 
tom  of  the  present  circular  shaft,  and 

Will    continue    in    the    line 
of  No.  2  incline  shaft.     These  will  give 
an  early  connection  with  the  n< 
where   sinking    will    begin    about    June 

■  .    .  I  !       .  ,  I"      ' 

contemplnt-,1     is     about     £300.00" 

will    be    spread    over   a    period   of   five 


Montreal  Letter 

Mining   Corporation   Makes   Progress — 

Dome    Earned    §2,302,000 

During  Year 

By  Alexander  Gray 

Next  to  Nipissing,  the  Mining  Corpo- 
ration of  Canada,  operating  in  the 
Cobalt  section.,  as  well  as  in  the  North- 
west, at  the  Flin  Flon,  has  continued 
to  be  one  of  the  largest  producers  of 
silver.  Usually  its  reports  are  dis- 
tributed through  London.  It  has  been 
ascertained,  however,  that  the  1922  pro- 
duction is  about  1,500,000  oz.  of  silver. 
The  corporation's  custom  concentrator 
altogether  accounted  for  about  3,300,- 
000  oz.  It  is  realized  that  the  central 
Cobalt  properties  of  the  corporation 
are  approaching  exhaustion,  and  conse- 
quently' efforts  are  being  concentrated 
upon  the  new  properties  in  S3uth  Lor- 
rain,  adjoining  Coleman  Township,  in 
which  Cobalt  is  situated.  In  South 
Lorrain  some  high-grade  has  been  en- 
countered in  irregular  shoots,  generally 
of  small  dimensions.  These,  therefore, 
are  considered  to  be  promising  pros- 
pects. 

A  preliminary  estimate  of  Dome 
Mines  operations  in  1922,  made  by  the 
company,  presents  the  following: 

Tons  milled 367,200 

Production    $4,168,000 

Average  yield  per  ton $11.35 

Operating  costs  before  dep'e- 
tion,  depreciation  and  Do- 
minion income  tax $1,866,000 

Average  cost   5.081 

Operating  profit    2,302,000 

Miscellaneous  earnings   150,000 

Capital  expenditure 115,000 

The  grade  of  ore  was  the  highest 
in  the  history  of  the  company  and  the 
per-ton  profit  was  correspondingly  so, 
extensive  development  keeping  the 
average  cost  higher  than  it  would  be 
under  ordinary  circumstances.  The 
main  shaft  is  at  1,634  ft.  This  enables 
the  management  to  carry  on  develop- 
ment work  at  three  new  levels  below 
the  10th;  these  are  at  1.300.  1,460  and 
1,600  ft.  respectively.  A  crusher  sta- 
tion has  been  cut  at  the  1,450  level, 
and  a  new  crusher  has  been  installed; 
SO  that  ore  from  the  9th,  10th,  11th, 
and  12th  levels  is  handled  there.  The 
passes  and  waste  passes 
have  been  put  through  between  those 
levels,  and  a  bin  cut  below  the  crusher, 
With  loading  hoopers  for  rapid  loading 
of  the  skips.  During  the  year  a  large 
amount  of  stoping  ground,  alum 
sq.ft.,  was  cut  up  and  prepared  on  the 

9th    level,    and    the    main    drifts    on    the 
11th  level  have  been  pushed  out  to  the 
..re    zone    wh   iv   diamond    drilling    indi- 
toping  ground. 


Cloncurry  Mines  Waits  for  1'90 
Copper  Market 


Melbourne,  Dec,  li — chairman  Hamp- 
den Of  the  Cloncurry  Mining  Co.  does 
not    hold    OUl    any    hop,     of   I    M    uniption 

of   activity   until    the   price   of  copper 

advances   £20   per  ton   alcove   the    | 

quotation,  ">  to  around  WO. 


QUEENSLAND 

Mount  Morgan  Experiences  "Hard  Sled- 
ding" in  Spite  of  Subsidy- 
Brisbane — Mount  Morgan,  after  its 
suspension  of  operations  for  nearly  a 
year,  has  now  been  working  for  a  little 
over  seven  months.  On  the  figures  of 
the  two  experts  who  had  examined  the 
affairs  of  the  company  before  it  closed 
down  last  year,  it  was  clear  that  it 
could  not  carry  on  except  at  a  loss, 
but  it  was  hoped  that,  with  the  aid  of 
the  men.  and  possib'y  with  an  improved 
market  that  was  hoped  for,  there  would 
be  better  results  than  previously,  and 
that  some  economies  might  be  effected 
that  would  eliminate  the  loss  before 
experienced.  There  was  no  hope  of  a 
profit,  and  consequently  no  expectat'on 
of  dividends  for  the  shareholders,  who 
have  had  none  of  these  since  March. 
1920.  There  has  been  no  improvement 
in  the  copper  market,  and  the  "price"  of 
gold  has  gone  down,  and  it  is  not  sur- 
prising that  there  have  of  late  been 
rumors  that  this  big  concern,  despite 
the  bolstering  up  that  it  is  receiving 
from  the  government,  in  the  form  of  a 
rebate  of  railway  freights.  t6  prevent 
a  greater  reduction  of  wages  than  that 
of  from  5  to  8  per  cent  which  was 
eventually  accepted,  was  being  forced 
to  close  down  again.  This  rumor  has 
led  to  the  general  manager  making  a 
statement  regarding  the  present  posi- 
tion. The  men,  it  seems,  have  to  a 
large  extent  co-operated  toward  effi- 
ciency, and  have  reduced  the  cost  of 
production,  but  notwithstanding  the 
lower  wages  and  the  economies  that 
have  been  effected,  the  company  is  still 
operating  at  a  loss.  The  manager  asks 
the  employees  for  further  co-operation 
to  reduce  that  loss,  and  stresses  the 
desire  that  there  should  not  be  in  future, 
as  there  has  hitherto  been,  a  total  stop- 
page of  work  for  twenty-four  hours 
on  the1  occasion  of  a  fatal  accident. 
Recently  such  a  stoppage  thai  was  in- 
sisted on  cost  the  company  i'400.  In 
five  months  the  amount  deducted  by 
the  government  railway  department  in 
freight  rebates  to  the  Mount  Morgan 
company  totaled  £12,862,  and  naturally 
there  are  public  complaints  that  a  re- 
bate of  this  kind,  granted  to  prevent 
a  reduction  in  wages  to  the  extent  of 
20  per  tent,  which  the  company  asked 
for.  should  be  made  to  this  company  and 
not  to  others. 

\  ite  mining  undertaking  that  ap- 
pears t.c  have  proved  even  a  greater 
failure     than     some     of     the     others     in 

ii.  both  from  a  financial  point 
of  view  and  from  its  failure  to  give 
any  mate  nil  assistance  to  the  mining 
industry,  is  the  Irvinebank  battery  and 

tin    treatment    works,    in    the   llerberton 
district,       North       Queensland.        These 

works,    t ther     with     a     tramway    20 

miles   lot  ing   Irvinebank  with 

ns-ChillagOS  railway  at  Boon- 
moo,  wire  bought  by  the  government 
from  the  Irvinebank  Mining  Co.  in 
1919,  and  in  the  following  year  there 
was  treated  thereat  for  customers 
working  and  owning  mines  in  the  local- 
ity   a    quantity    of    ore    that     produced- 
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250  tons  of  tin.  Last  year,  however, 
the  low  prices  ruling  for  metals  caused 
these  miners  to  hold  back  their  ores, 
and  for  the  want  of  supplies  the 
smelters  were  closed  down,  although 
some  work  was  thereafter  done  in  the 
keeping  of  the  battery  going  for  a 
tiir.e  to  provide  concentrates.  During 
the  calendar  year  the  receipts  from  the 
works  w-ere  £16  800  from  the  sales  of 
metals  and  stores  and  the  expenditure 
was  £15,355  for  salaries,  wages,  and 
general  expenses,  together  with  £4,797 
for  the  purchase  of  stores,  or  a  total 
expenditure  of  £20,152.  The  Auditor 
General,  who  is  an  official  appointed 
by  Parliament  to  investigate  and  report 
on  all  revenue  and  expenditure  received 
and  paid  by  the  government,  now,  how- 
ever, deals  with  the  accounts  for  the 
financial  year,  bringing  them  up  to  the 
end  of  June  last.  For  this  period  the 
loss  was  £5,708,  including  interest,  and 
the  accumulated  loss  from  the  incep- 
tion has  been  £34,659.  The  assets  are 
valued  at  £77,439. 


ONTARIO 


Ni^ht     Hawk     Peninsular     Will     Offer 
Public    Issue    of    300,000    Shares 

Cobalt — The  Mining  Corporation  has 
found  a  newr  oreshoot  on  the  Woods 
vein,  not  far  from  the  Keeley  line. 
This  discovery  is  several  hundred  feet 
from  the  main  workings  on  the  prop- 
erty, and  in  places  the  vein  is  24  in. 
wide,   and   of  high-grade   ore. 

McKinley-Darragh  has  picked  up  an 
extension  of  No.  7  vein,  running  4,000 
oz.,  over  a  width  of  2  in. 

Kerr  Lake  has  declared  the  regular 
quarterly  dividend  of  121c.  per  share, 
payable  Jan.  15,  to  holders  of  record 
Jan.    2. 

The  Castle  Trethewey  has  decided 
on  the  construction  of  a  small  mill, 
plans  for  which  are  being  drawn  by 
Mclntyre   engineers. 

Kirkland  Lake — Lake  Shore  is  mak- 
ing preparations  on  the  surface  for 
increased  milling  capacity.  A  larger 
compressor  and  hoist  have  been  in- 
stalled and  new  buildings  are  being 
constructed.  Larger  crushers  will  also 
be  installed  at  the  shaft.  The  600 
level  has  been  pumped  out  and  the 
work  of  sinking  to  the  800  level  will 
be  started  immediately. 

Wright-Hargreaves  directors  have 
declared  a  dividend  of  21  per  cent, 
payable  January  2. 

Porcupine — The  Night  Hawk  Pen- 
insular is  making  a  public  issue  of 
300,000  shares,  at  $1  par.  The  com- 
pany's capital  is  5,000,030  shares  of 
$1  par,  of  which  4,600,000  shares  will 
have  been  issued  when  the  present 
allotment  is  disposed  of.  With  the  pro- 
ceeds of  this  issue  the  company  will 
have  approximately  $600,000  in  the 
treasury,  which  will  be  used  to  con- 
tinue development  work  and  the  erec- 
tion of  a  200-ton  mill.  Ore  reserves 
are  estimated  at  133,000  tons  of  $12 
ore,  to  a  depth  of  only  300  ft.  It  is 
stated  that  development  work  is  plac- 
es $500,000-  additional  ore  in  sigh 
each  month. 


BRITISH  COLUMBIA 

Jack  Paul   Company  Has  Rich 
Silver  Lode 

Grand  Forks — A  California  syndicate 
has  taken  an  option  on  100,000  shares 
of  the  Jack  Paul  Mining  Co.,  with  a 
view  to  introducing  more  capital  into 
the  concern.  The  company  has  been 
operating  a  property  on  Rock  Creek,  a 
tributary  of  the  Kettle  River,  during 
the  last  summer,  and  has  done  about 
300  ft.  of  drifting  and  raising,  in  an 
effort  to  relocate  a  lode  that  had  been 
cut  off  by  a  fault.  Recently  the  lode 
was  recovered,  and  now  the  company  is 
drifting  on  an  18-inch  lode  that  assays 
from  125  to  150  oz.  silver,  $3  to  $5  in 
gold,  and  10  per  cent  of  lead. 

Prince  Rupert — The  Esperanza  mine 
is  continuing  to  produce  medium-grade 
ore,  running  from  30  to  50  oz.  of  silver 
per  ton.  Recently  225  tons  was  shipped 
to  the  Granby  smelter.  The  owners  are 
pushing  the  Baldy  tunnel  forward,  and 
expect  to   strike  the   high-grade   shoot. 

Work  has  been  resumed  on  the  Lone 
Maid  group,  situated  between  the 
Esperanza  and  Alice  Arm,  and  shipping 
ore  has  been  struck. 

Stewart — Mobile  Mines,  Ltd.,  has 
been  organized,  with  a  capital  of 
$700,000,  to  take  over  and  operate  the 
Mobile  group  of  seven  claims,  on  Cas- 
cade Creek.  A  camp  has  been  estab- 
lished, and  a  tunnel  has  been  started. 

The  Granby  company  has  closed  its 
Swamp  Point  quartz  quarry,  on  the 
Portland  Canal,  as  it  now  is  getting  all 
the  silica  required  for  fluxing  from  the 
siliceous  ores  of  the  Premier  and 
Esperanza  mines. 

Vancouver — In  a  case  dealing  with 
the  transfer  of  shares  of  the  Granby 
Consolidated  Mining  Co.,  which  had 
been  purchased  at  a  sheriff's  sale. 
Justice  Murphy  ordered  the  Granby 
company  to  keep  its  transfer  books  in 
British  Columbia,  instead  of  New  York. 

Trail — It  is  estimated  that  a  saving 
in  freight  rates  alone  of  $300,000  per 
annum  will  be  attained  by  the  Con- 
solidated Mining  &  Smelting  Co.,  on 
completion  of  the  new  concentrator  at 
Kimberly,  on  which  $1,200,000  is  bein? 
expended.  Approximately  800  men  are 
employed  in  the  mine  and  the  concen- 
trating plant,  which  will  be  in  operation 
by  early  spring;  this  will  release  the 
concentrator  at  Trail  for  reduction  of 
the  low-grade  ores  of  the  Rossland 
mines,  which  are  now  idle. 

Greenwood  —  The  Eholt  property, 
which  joins  the  Providence  mine,  is  in- 
stalling a  compressor  preparatory  to 
completing  the  crosscut  and  raise  to  the 
shaft  in  the  upper  workings,  where 
much  high-grade  silver  is  exposed. 

Trail — Ore  receipts  at  the  smelter  of 
the  Consolidated  Mining  &  Smelting 
Co.  for  the  first  week  of  Dec.  1  to  7 
totaled  5,672  tons;  5,039  tons  came  from 
the  company's  mines.  The  other  lots 
were:  Alamo,  Alamo,  43  tons;  Bell, 
Beaverdell,  43;  Black  Rock,  Northport, 
45;  Knob  Hill,  Republic,  97;  Paradise, 
Lake  Windermere,  38;  G.  Peterson, 
Ainsworth,  23;  Quilp,  Republic,  103; 
Silversmith,  Sandon,  79;  Surprise, 
Republic,  162. 


WASHINGTON 

Gladstone   Will    Ship — Queen   Property 
Will  Be  Sold  at  Auction 

Republic — Recent  announcement  that 
the  Quilp  Mining  Co.  will  extend 
its  shaft  to  the  900  level,  which  will 
mark  the  greatest  depth  attained  in  the 
camp,  is  exciting  comment.  The  Quilp 
is  shipping  steadily  about  four  cars  of 
gold  ore  per  week. 

Northport  —  The  Gladstone  Mining 
Co.,  operating  20  miles  east  of  here,  has 
encountered  a  large  chimney  of  ore  on 
the  100  level  which  shows  a  width  of 
25  ft.  Contracts  for  hauling  30  tons  per 
day  to  the  railroad  have  been  entered 
into  with  Chris  Johnson,  and  shipments 
will  begin  at  once. 

Deer  Trail — The  Queen  mine  will  be 
sold  at  auction  by  E.  N.  Imus,  trustee 
in  bankruptcy,  on  Jan.  6,  1923.  The 
sale  will  take  place  in  the  Old  National 
Bank  building,  Spokane.  The  property 
includes  the  Silver  Queen  and  Snow- 
storm claims,  a  hoist,  an  engine,  cars, 
rails,  and  various  other  equipment.  The 
Queen  mine  has  been  explored  to  only 
shallow  depths  and  was  an  important 
producer  of  high-grade  silver  ore,  which 
was  shipped  crude  to  the  smelter  some 
years  ago. 

IDAHO 

Tamarack  &  Custer  Increases  Capital- 
ization and  Declares  Stock  Dividend 

Wallace — The  close  of  the  year  finds 
the  mining  situation  in  the  Coeur 
d'Alene  district  of  Idaho  decidedly  good. 
All  the  large  producers  are  operating 
at  full  capacity,  metal  prices  are  high, 
and  the  shortage  of  labor  is  less  serious 
than  it  has  been.  The  outlook  for  the 
winter  and  for  next  year  is  good. 

The  directors  of  the  Tamarack  & 
Custer  Consolidated  Mining  Co.  met  at 
Wallace  on  Dec.  18.  It  was  decided 
to  increase  the  capital  stock  from 
2  000,000  to  5,000  000  shares,  the  par 
value  of  the  stock  to  remain  $1,  and  to 
declare  a  stock  dividend  of  166  per 
cent.  Nearly  all  of  the  stock  is  held 
by  the  Day  family  and  their  close  asso- 
ciates. No  reason  has  been  given  for 
this  decision,  but  the  supposition  is  that 
it  is  in  anticipation  of  a  law  plac'ng 
a  federal  tax  of  25  per  cent  on  surplus 
cash,  of  which  the  Tamarack  &  Custer 
is    supposed   to    have    a   large    amount. 

The  last  cash  dividend  declared  by 
the  company  was  in  1920,  when  75,003 
was  paid.  Total  dividends  to  date  are 
$521,992. 

The  mine  was  closed  down  for  about 
a  year  and  one-half,  up  to  the  first  of 
last  July.  Since  then  the  company  has 
been  active,  shipments  of  lead-silver 
ore  and  concentrates  being  estimated 
at  about  1,500  tons  per  month.  Oper- 
ations will  be  greatly  facilitated  upon 
the  completion  of  a  crosscut  now  being 
driven  from  the  old  Standard-Mammoth 
mine  to  a  point  under  the  Tamarack 
shaft,  with  which  it  will  be  connected 
by  raise.  Th's  will  give  the  mine  a 
direct  outlet  on  Canyon  Creek  a  short 
distance  above  the  mill  and  will  elim- 
inate the  present  rope  tramway  two 
miles  long  across  a  high  divide. 
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NEVADA 


ARIZONA 


Ray     Consolidated     Is     Employing     800 
Men;  Bunker  Hill  Lessees,  300 


Labor  Trouble   in  Goldfield   Settled 
With  25c.  Raise 

Tonopah— Bullion    shipments,    repre-  Tombstone— Twenty-eight  leasers  are 

senting  clean-up  of  operations   for  the  now  at  work  at  the  Bunker  Hill  Mining 

last  fifteen  days  of  November,  were  as  Co.'s   property   and  about  300  men   are 

follows;    Tonopah    Belmont,    $107,000,  employed.     This  company  is   a   Phelps 

Tonopah     Extension,     $104,000;     West  Dodge    subsidiary    and    now    owns    the 

End.  $75,400;  Tonopah  Mining.  $50,000.  Tombstone    Consolidated   mines.      Most 

Tonopah   Extension   is  now  the  largest  of  the  ore  is  a  silver-lead  material  and     £T£  £££* ^£^£'"£^2*  gain  is 


MICHIGAN 

Some  Companies  Are  Importing  Miners 

— Convicts  in   State  Prison  May 

Make  Copper  Shingles 

By  M.  W.  Youngs 

Houghton — -Some  of  the  mines  of 
the  Michigan  copper  district  have 
started  to  import  miners,  and  as  a 
result  underground  forces  are  gradually 


producer  in   the  Tonopah  district,  with  j3  shipped  to  the  El  Paso  smelter.    The 

bullion    for    the    month    of    November  company     employs     about     twenty-five 

valued    at    $198,000.      Total    production  men   operating  a   machine   shop   and  a 

for  Tonopah  for  November  was  $580,000,  power  plant  furnishing  power  and  air 

and    this    figure    would    be    greater    by  for  tne  different  leasers, 

about  $50,000  had  not  the  collapse  of  a  Morenci_Work   is   about   finished  on 

large  tank  in  the  null  of  the  Tonopa.)  ^   ^ _tQn   unjt   of  the  No    g  concen. 


Mining    Co.    closed    the    plant    for    two 
weeks. 

Divide — November  production  of  the 
Tonopah  Divide  mine  was  1,650  tons  of 
about  $35  ore.  The  higher  grade  of  the 
shipments  was  due  to  rich  ore  in  three 
of  the  regular  stopes.  No  further  news 
is  available  regarding  conditions  on  the 
1,200  and  1,400  levels.  Progress  is 
slow  on  the  1,400,  on  account  of  the 
heat  and  an  increase  in  the  water  flow. 

(ioldfield — Labor  trouble  in  this  dis- 
Lrict  has  been  settled  by  compromise, 
and  all  employees  are  to  be  raised  25c. 
per  day.  The  men  on  Nov.  1  demanded 
the  Tonopah  scale,  and  very  little  work 
has  been  accomplished  since  then. 
Wages  are  now  $5  for  muckers  and 
helpers  and  $5.50  for  miners  and  tim- 
bermen,  or  25c.  below  the  Tonopah 
scale. 

Candelaria — Mill  tonnage  is  gradually 
being  increased,  and  at  present  about 
250  tons  is  being  treated  daily.  Mill 
operation  i-  satisfactory.  The  first 
bullion    shipment    will    be    made    about 


trator  of  the  Phelps  Dodge  Corporation. 


small,  it  is  encourag.ng.  The  majority 
of  the  men  now  coming  in  are  from 
the  Dakotas,  Minnesota,  and  other 
northwest  States,  a  steady,  rel.able  class 
of  labor.  The  Calumet  &  Hecla  mines 
are  making  no  particular  effort  to  in- 
crease underground  forces  at  this  time. 
An      encouraging      development 


Much  equipment  has  been  added  to  the  Orcadian  Consolidated  is  the  finding 
mill  to  carry  out  plans  made  from  re-  of  sjiver  associated  with  the  copper  in 
suits  obtained  in  an  experimental  plant.  tne  south  drift  at  tne  1250  level  of 
A  large  part  of  the  flotation  plant  has  the  New  Balt  c  snaft.  This  is  the  first 
been  idle  for  the  last  eighteen  months  time  silver  nas  Deen  found  in  Arcadian, 
and  considerable  repair  work  has  been  an(j  it  is  considered  an  excellent  indi- 
necessary.  cation.  It  is  taken  to  mean  that  Area- 
Jerome — Judgment  in  the  case  of  R.  E.  djan  has  a  "live"  vein  of  great  promise. 
Moore  against  the  Arizona  Jerome  Cop-  Silver  is  found  associated  with  copper 
per  Co.  was  given  the  plaintiff  after  jn  an  0f  the  producing  mines  of  the 
seven   days   of   trial,   during  which   the  district,    and    annually    a    considerable 


court  and  both  sides  to  the  litigation 
visited  the  property  involved  and  exam- 
ined the  land  and  location  notices.  It 
was  found  that  the  company  had  failed 
to  file  the  assessment  exemption  affi- 
davits during  1919,  when  assessment 
was  not  demanded  by  the  government, 
and  that  on  three  remain  ng  claims 
there  had  been  a  change  of  location. 


amount  of  this  metal  is  marketed.  The 
south  drift  in  Arcadian  continues  in 
rich  rock,  it  being  heavily  charged  with 
"barrel"  copper.  The  showing  is  even 
better  than  on  the  level  above,  where 
the  rich  zone  was  first  encountered. 

At  the  Quincy  stamp  m  11  a  building 
is  under  construction  to  house  a 
2,000-kw.  low-pressure  turbine,  to  sup- 


>av There  are  now  about  800  men  ply   both    mine   and    mill   location   with 

employed  at  the  Ray  Consolidated  Cop  light.    Heretofore  the  company  has  pur- 

per  Co.'s  mine  at   Ray  and  the  mill  at  chased  its  electric  current.    The  turbine 

Hayden.    About  eighty  men  are  at  work  will  be  operated  by  exhaust  steam  from 


Dec.  12,  and  it  is  expected  will  amount     at  'tne    Arjzona    Hercules    property    at     the  stamp  heads.    A  considerable  savin 


to  about  $20,000.  This  shipment  neces 
sarily  does  not  represent  what  has  gone 
into  the  mill,  on  account  of  metal  re- 
maining in  the  mill  solutions.  December 
production  will  likely  be  in  the  neigh 
borhood  of  $100,000.  Mine  developments 
continue  satisfactory,  and  a  considerable 
tonnage  of  ore  of  better  than  $20  grade 
is  being  blocked  out.  The  new  elec- 
trically-drivt  i  »r    plant    has 

been  complete. I  and  i-  in  operation. 

Pioche     The  o\  erhaoling  of  the  equip- 
ment at  the  Prince  mine  and  the  instal- 


Ray.  doing  repair  work  and  getting 
everything  ready  for  a  resumption  of 
development.  Three  trainloads  of 
twenty-eight  cars  each  are  now  being 
-hipped  daily  to  the  mill  at  Hayden 
from  the  Ray  mines. 


JOIM.IN-Ml  AMI  DISTRICT 

Jeff  City   Mine  Is  Started— Little 

Martha   Mill   Burns 

Miami— The  little  Martha  Mining 
mill,  at  Chitwood,  near  Joplin,  was 
lation  of  the  new  machinery  are  now  destroyed  by  fire  on  Dec.  7.  The  mill 
approaching  completion,  and  the  new  had  not  been  operated  for  two  year.-, 
unit    of    the    power    plant    is    in    opera-     and   insurance   of  $25,000  had   only    re 


tion.      Actual    pumping    of    the    water, 
which   now   stands    at    a    depth 
ft.    In-low    the   collar  of   the   shaft,    will 
begin    by   Jan.    1.     Development    of    the 
nunc    at    depth    will    follow    unv. 

the    1,000 
the    Bristol    mine    ha     proved    shipping 


cently  been  allowed  to  lapse.  II.  A- 
Wolcott,  of  Carthage.  Mo.,  was  district 
manager  for  company.  It  is  not  likely 
that   the  plant    will  be  rebuilt. 

iti.ii-.  have  been  started  at  the 
Jeff  City  mines,  east  of  Picker,  after 
numerous  difficulties.    The  day  befor< 


:    to  i"'  reopened  after  sev- 


mill    costs   will   be   effected    by   this 
installation. 

In  addition  to  the  resumption  of  sink- 
ing in  No.  2  Gratiot  shaft,  Seneca,  final 
preparations  for  which  are  now  under 
way.  drifting  will  be  started  on  the  9th 
level  south.  Drifting  also  will  proceed 
on  the  11th  south  and  the  13th  level 
north. 

There  is  a   possibility  that  the  State 
of    Michigan   will   give   some  considera- 
tion    to     the     manufacture     of    copper 
The  matter  has  been  broached 
to  a  member  of  the  Prison  Commission. 
who    is    much    interested    and    who   has 
1  to  take  the  matter  before  the 
it    is  contended   that  such   an 
industry  at  the  prisons  would  not  inter- 
fere   with    the    labor    situation    in    the 
state  and  would  help  one  of  Michigan's 

industries.  Jackson  prison 
BUtO  plates  for  Michigan  and 
Other    state-    as    well,    and    the 


the  Tei  onths'  idleness  tire  destroyed  th<     same  presses  could  be  need. Theonly 

up   a    body   „f  ore    blacksmith  shop,  and  a  week  later,  when    extra   expense   for  the  man* 


copper  shingles  would  be  in  the  pur- 
.  base  of  new  dies. 

Shaft   repairs   are   still   under   way  at 

Mayflower-Old  Colony,  the  shaft  hav- 
ing been  retimbered  through  a  crushed 
section    for    about    40    ft.      The   boiler 

plant    ami   compressor  al 
overhauded.    When  this  work   is  conv 
.   Landrum.    manage,    for     ple.ed.  crosscutting  will  be  resumed  on 
tmi  ror,e7  both  the  1.400  and  1,700  levels. 


more  than  fi  ft.  wide  that   .'.ill  average  the   property  ready   to  start 

In  silver.  2  per  cent  copper.  again,     the     transformer    house     was 

Shipments   from   the    Piocl      district  burned.    The  field  shaft  of  the  property 

for      the      week     ended      De.        7     were:  was  formerly  the  mill  shaft   of  the  Dai 

Bnllionville  tailings,  Prince  Consolidated  ling  company,    This  plant   wa 

Mining  •  about  three  year-  ago.    Stockh 

mtrs.  Prior,  >1  the  Cortex  and   Eagle-Picker  U 

■  n    the   Jeff   City,   and    It    Will   be   man- 
upper     levels,     40     tons;     Stella 
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Daily  Prices  of  Metals 

Copper,  N.  Y.. 

Tin                                              Lead 

Zinc 

99  Per  Cent 

Straits                  N.  Y. 

St.L. 

Dec. 

Electrolytic 

13.875@14.125 

St.L. 

14 

36.25@36.50 

37.50             7.10 

6.90 

6.975®  7.05 

1? 

14.00@14.125 

36.25(5,36.50 

37.50             7.10 

6.S75@6.90 

6.95  fe7.05 

16 

14.25 

36.50 

37.75              7.10 

6.875@6.90 

6.95  <&7.()U 

IS 

14.30 

36.75(5  371 

38.375       7.10@7.25 

6.875@6.925 

6.95 

19 

14. 375 

36.50@37} 

38.125     |       7.25 

6.95@7.05 

6.95 

20 

14.4.. 

36.25@36.75 

38.00             7.25 

7.05 

6.95 

•These  prices  correspond  to  the  following  quotations  for  copper  delivered:  Dec. 
14th,  14.125©14.»75c;  15th,  14.25®  14.375c.  :  16th,  14.50c;  18th.  14.55c;  19th,  14.625c; 
20th.   14.65c 

The  above  quotations  are  our  appraisal  of  the  average  of  the  major  markets  based 
generally  on  sales  as  made  and  reported  by  producers  and  agencies,  and  represent  to 
the  best  of  our  judgment  the  prevailing  values  of  the  metals  for  deliveries  constituting 
the  major  markets,  reduced  to  the  basis  of  New  York  cash,  except  where  St.  Louis 
is  the  normal  basing  point,  or  as  otherwise  noted.  All  prices  are  In  cents  per  pound. 
Copper  is  commonly  sold  "delivered,"  which  means  that  the  seller  pays  the  freight  from 
the  refinery  to  the  buyer's  destination. 

Quotations  for  copper  are  for  ordinary  forms  of  wire  bars,  ingot  bars  and  cakes. 
For  ingots  an  extra  of  0.05c  per  lb.  is  charged  and  there  are  other  extras  for  other 
shapes.     Cathodes  are  sold  at  a  discount  of  0.125c  per  lb. 

Quotations  for  zinc  are  for  ordinary  Prime  Western  brands.  Tin  quotations  are 
for  prompt  deliveries.  Quotations  for  lead  reflect  prices  obtained  for  common  lead,  and 
do   not    include   grades  on   which  a  premium  is  asked. 

The  quotations  are  arrived  at  by  a  committee  consisting  of  the  market  editors  of 
Engineering  and  3/inin.o  Journal-Press  and  a  special  representative  of  the  Federal 
bureaus  in  Washington  which  are  interested  in  the  mining  industries. 


London 


Dec. 

Standard 
SDOt      1      3M 

Electro- 
lytic 

Spot 

3M 

snot 
26 

3M 

Spot 

3M 

14 

62  \     1     63} 

69 

176! 

1771 

2ii 

37| 

34} 

IS 

63}         64} 

691 

176| 

177i 

26 

J51 

37} 

34} 

18 

64}         64! 

7.' 

ISO} 

1811 

26 

2;l 

374 

34} 

19 

64           645 

70} 

180 

1814 

25! 

2;i 

37f 

34} 

20 

64} 

1     7>i 

179 

180} 

26} 

'->'■ 

37} 

34} 

The  above  table  gives  the  closing  quotations  on  the  London   Metal  Exchange, 
prices  in  pounds  sterling  per  ton  of  2.240  lb. 


Silver  and  Sterling  Exchange 


Sterling- 
Exchange 
'Checks" 

4 .  tU 
4.63} 

Silver 

Dec. 

Is 

19 
20 

Sterling 
Exchange 
"Checks" 

Silver 

Dec. 

New  York 
Domestic 
Origin 

New  York 
Foreign 
Origin 

London 

New  York 

Domestic 

Origin 

New  York 
Foreign 
Origin 

London 

14 

15 

16 

99| 
99| 
99§ 

63} 
62} 
621 

3  M 

30| 

30rV 

4.64} 

4  624 
4.60 

99f 
99-i 

99| 

^2} 
62} 
62} 

3C} 

3Cf 

y  ! 

New  \ork  quotations  are  as  reported  by  Handy  &  Harman  and  are  in  cents  per 
troy  ounce  of  bar  silver.  999  fine.  London  quotations  are  in  pence  per  troy  ounce  of 
sterling  silver.  925  fine.  Sterling  quotations  represent  the  demand  market  in  the  fore- 
noon.    Cables  command  one-quarter  of  a  cent  premium. 


Metal  Markets 

New  York,  Dec.  20,  1922 
Copper 
The  advance  which  began  last  week 
has  continued,  with  buying  somewhat 
better  than  usual,  but  not  at  all  phe- 
nomenal, as  higher  levels  have  been 
quoted.  Several  reasons  may  be  as- 
signed for  the  advance.  It  was  prob- 
ably inspired  by  the  Anaconda-Chile 
Copper  deal,  which  it  was  generally 
thought  would  lift  the  low-cost  Chile 
production  out  of  competition.  For 
some  time  producers  in  general  had 
been  well  sold  up,  so  at  the  first  sign 
of  a  strengthening  in  price  they  pre- 
ferred to  hold  a  little  above  the  mar- 


ket and  see  if  the  price  would  not  come 
up  to  their  quotations.  At  the  same 
time,  the  foreign  demand  improved, 
sterling  underwent  a  sharp  rise,  and 
there  was  talk  of  a  German  loan.  All 
these  factors  had  an  influence.  At 
present  there  seems  no  indication  of  a 
runaway  market,  and  it  would  not  be 
surprising  to  see  prices  fairly  stable  at 
near  present  levels  until  after  the  holi- 
days, as  business  is  never  active  at  the 
Christmas  season.  It  is  encouraging 
tc  find  that  competition  to  sell,  and 
thus  depress  the  price,  is  not  now  at 
all  evident,  which  is  a  contrast  with 
the  condition  that  has  existed  for  some 
months.  Today,  the  price  generally 
quoted    is    14.75c.    delivered,   with    pro- 


ducers willing  to  accept  14|c.  where  the 
delivery  charges  are  not  excessive 

Foreign  demand  has  been  good,  but 
the  prices  realized  have  not  been  quite 
so  favorable  as  usual  compared  with 
domestic  business.  Competition  be- 
tween American  sellers  in  Europe  has 
been   somewhat  unbridled. 

Lead 

On  Tuesday,  Dec.  19,  the  American 
Smelting  &  Refining  Co.  advanced  its 
official  contract  price  for  lead  from  7.16 
to   7.25c,   New  York. 

The  lead  market  for  the  week  has  not 
been  unusually  active,  and  the  advance 
by  the  Smelting  company  yesterday 
came  as  a  surprise  to  most  followers 
of  the  market.  The  increase  in  price 
resulted  from  strong  fundamental  con- 
ditions; from  the  continued  excellent 
demand  of  the  paint,  cable,  battery, 
and  ammunition  makers,  all  of  whom 
are  specifying  rather  more  than  ex- 
pected; and  from  the  fact  that  produc- 
tion has  not  been  stimulated  by  high 
prices  to  the  extent  that  had  been 
hoped.  There  seems  to  be  sufficient 
lead  to  meet  the  demand  at  present 
prices,  in  all  markets.  Slight  premiums 
are  quoted  for  spot  supplies,  with  little 
or  no  demand. 

Zinc 
The  price  of  Prime  Western  grades 
of  zinc  has  continued  the  decline  of  last 
week.  Today  the  metal  is  freely  of- 
fered at  6.95c,  East  St.  Louis,  for  ship- 
ment through  February.  The  premium 
for  prompt  shipment  has  narrowed 
from  15  to  about  5  points,  but  the  bulk 
of  the  business  has  been  done  in  future 
deliveries.  Consumption  has  fallen 
off,  and  several  producers  have  shown 
little  interest  in  the  market,  preferring 
to  let  others  cut  their  prices  and  take 
the  sales  available.  The  high-grade  zinc 
market  shows  no  change,  the  metal 
still  being  sold  at  7.75@8.25c.  per  lb. 
delivered  in  the  East.  The  demand  for 
high-grade  metal  is  good. 

Tin 

Demand  continues  almost  non-exist- 
ent, consumers  appearing  well  supplied 
with  all  of  the  metal  they  need  for  pres- 
ent requirements.  Prices  have,  of 
course,  followed  London,  but  have  ruled 
somewhat  below  parity.  Forward  de- 
liveries have  been  quoted  at  one-fourth 
cent  premium  over  spot  and  prompt. 

Arrivals  of  tin,  in  long  tons:  Dec. 
13th,  China.  30;  14th,  China,  125;  15th, 
Australia,  75;  19th,  Liverpool,  50;  total 
so  far  in  December,  5,095. 

Gold 
Gold  in  London:    Dec.  14th,  88s.  10d.; 
15th,  88s.  6d.;  18th,  88s.  6d.;  19th,  88s. 
9d.;  20th,  89s.  4d. 
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Foreign  Exchange 
On  Tuesday,  Dec.  19,  cable  quotations 
on    francs    were    7.45c;    lire,    5.09c; 
marks,    0.015c;    and    Canadian    dollars, 
3  per  cent  discount. 

Silver 

New  low  prices  for  the  year  were 
made  on  Dec.  IB  in  both  New  York  and 
London;  in  fact  the  London  quotation 
was  the  lowest  since  July  29,  lu16, 
when  the  figure  was  30}d.  Today' 
London  quotes  spot  silver  at  301d.  and 
delivery  in  two  months  at  30  Ad.  The 
wide  difference  between  spot  and  future 
delivery  would  indicate  a  squeeze  for 
immediate  delivery.  The  advance  in 
London  has  been  offset  by  the  recent 
reaction  in  sterling  exchange,  and  the 
market  closes  uncertain. 

Mexican  Dollars— Dec.  14th,  48£; 
15th,  47 J;  16th,  473;  18th,  471;  19th, 
471;  20th,  471. 

Other  Metals 

quotations  cover  large  wholesale  lots  unless 
otherwise  specified. 

Aluminum — General  market  for  99 
per  cent  grade,  22@23c  per  lb.  Lon- 
don quotations,  £92  10s. 

Antimony  —  Chinese  and  Japanese 
brands,  6.35c.  W.  C.  C.  6.75@7.25c 
Cookson's  "C"  grade,  spot,  8|@9c 
Chinese  needle  antimony,  lump,  nom- 
inal, 4.50c  per  lb.  Standard  powdered 
needle  antimony  (200  mesh),  51c  per 
lb.  White  antimony  oxide,  Chinese, 
guaranteed  99  per  cent  Sbj03,  6.75@7c 
Market  more  active. 

Bismuth — $2.45  per  lb.  London  quotes 
10s 

Cadmium — $1.15  per  lb.  London 
quotes  4s.  6d.  @  5s.  6d. 

Iridium— $240@$275  per  oz. 

Nickel — Standard  market,  ingot  and 
shot,  36c;  electrolytic,  39c  Outside 
market  quiet  at  32@34c.  per  lb. 

Palladium — $60  per  oz. 

Platinum — $118  per  oz. 

Quicksilver— $71@$72  per  75-lb.  flask. 
San  Francisco  wires  $71.30.  London, 
£12. 

Selenium — $2  per  lb. 

The  prices  of  Cobalt,  Molybdenum, 
Monel  Metal,  Osmium.  Radium,  Rhod- 
ium, Tellurium  and  Thallium  are  un- 
changed from  prices  given  Dec.  2. 

Metallic  Ores 
Chrome     Ore — Indian     chrome     ore, 
$18.50  per  ton,  ci.f.  Atlantic  ports.   Rho- 
desian   and    New   Caledonian,  $26  per 
ton.     Market  quiet. 

Magnetite    Ore — F.o.b.    Port    Henry, 

N.  V.:  Old  bed  21  furnace,  $5  per  long 

ton;  old  bed  concen  per  cent, 

Harmony,   cobbed,    88    per   cent, 

new  bed  low  phosphorus,  65  per 

cent,  $7.50. 

Manganese    Ore — 29c.    per    long    ton 

unit,  seaport,  plus  duty.     Chemi'  al  ore, 

$75@$H0  per  gross  ton. 

Molybdenum    Ore — 70c    per    lb.    of 

'  MoS,  concentrates. 

Tungsten    Ore  —  Wolframite,    $7.50; 


scheelite,  $8.50@$8.75  per  unit  of  WO;, 
f.o.b.  New  York. 

fron  Ore,  Magnetite,  Tantalum, 
Titanium,  Uranium,  Vanadium,  and 
Zircon  ore  are  unchanged  from  the 
quotations  published  Dec  2. 

Zinc  and  Lead  Ore  Markets 

Joplin,  Mo.,  Dec.  16 — Zinc  blende,  per 
ton,  high,  $46.95;  basis  60  per  cent 
zinc,  premium,  $45.  Prime  Western, 
$42.50;  fines  and  slimes,  $41@$39; 
average  settling  price,  all  grades  ot 
blende,  $44.99.  Calamine,  basis  40  pet 
cent  zinc,  $20@$22. 

Lead,  high,  $95.70;  basis  80  per  cent 
lead,  $93;  average  settling  price,  ail 
grades  of  lead,  $89.98  per  ton. 

Shipments  for  the  week:  Blende, 
22,181;  calamine,  143;  lead,  2,214  tons. 
Value,  all  ores  the  week,  $1,200,540. 

Of  the  total  blende  shipment,  19,941 
tons  were  out  of  Oklahoma,  the  ore 
being  moved  to  escape  heavy  taxation 
on  Jan.  1.  The  blende  tonnage  is  the 
largest  ever  loaded  in  one  week.  The 
week's  value  was  exceeded  but  once, 
and  zinc  blende  was  then  settled  for  on 
an  average  of  $119  per  ton — April  15, 
1916. 

Platteville,  Wis.,  Dec.  16— Blende, 
basis  60  per  cent  zinc,  $45  per  ton; 
lead,  basis  80  per  cent  lead,  $93  per  ton. 
Shipments  for  the  week:  Blende,  3,476; 
lead,  135  tons.  Shipments  for  the  year: 
Blende,  34,487;  lead,  1,484  tons.  Ship- 
ments during  the  week  to  separating 
plants,  648  tons  blende. 

Non-Metallic  Minerals 
China  Clay  (Kaolin)— Crude,  $6@ 
$8;  washed,  $8@$9;  powdered,  $12@ 
$20;  bags  extra,  per  net  ton,  f.o.b. 
mines,  Georgia;  powdered  clay,  $14@ 
$20,  f.o.b.  Virginia  points.  Imported 
lump,  $15@$22,  f.o.b.  American  ports; 
powdered,  $40@$45,  f.o.b.,  New  York. 
1A  grade,  refined,  $14@$15  per  ton, 
Delaware.  Canadian,  in  lumps,  $16@ 
$18,  f.o.b.  Quebec  points. 

Fluorspar  —  Fluxing  gravel,  85  per 
cent  CaF,  and  not  over  5  per  cent 
silica.  $21.50,  f.o.b.  mines;  not  over  6 
per  cent  silica,  $21;  80  per  cent  grade, 
not  over  5  per  cent  silica,  $20;  ground 
acid  grade,  $45  in  bulk;  ground  enamel- 
ing grade,  $35  in  bulk;  packages,  $1 
extra,  all  f.o.b.  mines,  Illinois.  No.  1 
lump,  $30;  No.  2,  lump,  $25,  f.o.b. 
Illinois  mines. 

Magnesite — $15  per  ton  for  crude, 
$1(1  for  unground  calcined  magnesite, 
f.o.b.  California  points.  Northwest 
American  magnesite  industry  shut 
down.    Dead-burned  magnesite  grains, 

per  net  ton,  f.o.b.  Baltimore;  $l.">, 
Chester,  Pa.  Demand  increasing  for 
white  plastic  magnesite. 

Mica — Scrap  material,  $22  per  short 
ton,  New  Hampshire  points;  disk,  15c. 
per  lb.;  washer,  8@10c  For  other  mica 
quotations   see   issue  of  Dec   2. 

Tale— Ground  from  150  to  200  mesh, 

|8.60  per  ton.  bags  extra  ($1  for 
50-lb.  paper  bags  or  10c.  each  for  burlap 
hairs,  12  to  the  ton),  f.o.b.  Vermont. 
Competition  keen.  Demand  has  dropped 
about  20  per  cent  lately.  For  other 
talc  prices  see  issue  of  Dec.  2. 


Asbestos,  Barytes,  Bauxite,  Chalk, 
Diatomaceous  Earth,  Emery,  Feldspar, 
Fuller's  Earth,  Graphite,  Gypsum, 
Limestone,  Monazite,  Phosphate,  Pum- 
ice, Pyrites,  Silica,  Sulphur  and  Tripoli 
are  unchanged  from  the  Dec  2  prices. 

Mineral  Products 
Arsenious    Oxide     (white    arsenics- 
Actual    sales    averaged    about    12.50@ 
13.50c    per    lb.      Small    amounts    only 
available. 

Copper  Sulphate — Large  crystals,  6c 
per  lb.,  small  crystals,  5.90c 

Potassium  Sulphate,  and  Sodium 
Sulphate  are  unchanged  from  quota- 
tions of  Dec.  2. 

Ferro -Alloys 

Ferromanganese  —  Domestic,  78@8t 
per  cent,  $100  per  gross  ton,  f.o.b. 
furnace.  Spiegeleisen,  19@21  per  cent, 
$35,  f.o.b.  furnace;  16@19  percent,  $34. 

Ferrosilicon — 10  to  15  per  cent,  $38 
@$40  per  gross  ton,  f.o.b.  works;  50  per 
cent,  $75@$80;  75  per  cent,  $115@$120. 

Ferrotungsten — Domestic,  70@80  per 
cent  W,  85@95c  per  lb.  of  contained  W, 
f.o.b.  works. 

Ferrocerium,  Ferrochrome,  Ferro- 
molybdenum,  Ferrosilicon.  Ferrotita- 
nium,  Ferro-uranium,  and  Ferrovana- 
dium  are  unchanged  from  the  prices 
published  Dec  2. 

Metal  Products 

Copper  Sheets — 21.50@21.75c.  per  lb.; 
wire,  16.375@16.625c 

Yellow  Metal  —  Dimension  sheets, 
19.75c  per  lb.;  rods,  16.75c 

Lead  Sheets,  Nickel  Silver,  and  Zinc 
Sheets  are  unchanged  from  the  prices 
published  Dec  2. 

Refractories 
Bauxite  Brick,  Chrome  Brick.  Chrome 
Cement.     Magnesite     Brick,     Magnesite 
Cement,    Silica    Brick    and    Zirkite    are 
unchanged   from    the   Dec.   2  prices. 

The  Iron  Trade 
Pittsburgh,  Dec.  19,  1922 
The  steel  market  presents  an  appear- 
ance of  quietness,  yet  there  is  really  a 
fair  volume  of  business  being  placed. 

Steel    prices    are    unchanged.      Bars, 
shapes,  and  plates  are  showing  a  slight 
softening    tendency   from    the    asking 
'  00c,  other  lines  being  steady 
01  g.     Some  independent  tin  plate 

ire  quoting  10c.  above  the  regu- 
lar 1 1  75  price. 

Pig  Iron  -The  recent  buying  move- 
ment, in  foundry  iron  proves  to  nave 

been  quite  large,  filling  the  furnaces 
fairly  well  for  first  quarter,  and  the  125, 
Valley,  price  has  been  absolutely  with- 
drawn, the  market  being  squarely  up  io 
126.  Basic  showed  but  little  activity 
and  i  not  very  firm  at  the  former  price 
Valley.      Bessemer   is  off  50c.  to 

Connetlsville  Coke.— A  widespread 
demand  from  the  east  for  coke  fOt  do- 
mestic   use    late    last    week     has     senl 

prices  up  sharply.  Spot  furnace,  $7.50 
pot  foundry,  $8@$8.50.  Fur- 
ire    largely    uncovered    for    first 

quarter. 
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A  Shortage  of  Arsenic 

Large  Amounts  of  Arsenical  Insecticides  Used  in  the 
South  Cause  Prices  to  Advance — Production  Insufficient 
for  Requirements  —  Imports  Likely  To  Be  Stimulated 

By  Felix  Edgar  Wormser 
Assistant   Editor,   Engineering  and  Mining  Journal-Press 


THE  arsenic  market  is  enjoying  a  boom  far  surpassing 
the  hopes  of  producers  a  few  months  ago.  Compared 
with  an  average  value  of  white  arsenic  of  slightly  over 
6c.  per  lb.  for  the  last  twenty  years,  the  price  today  is  over 
12c.  for  future  shipments,  and  spot  tonnages  command  even 
higher  prices.  The  rise  has  been  particularly  rapid  since 
last  March,  when  the  product  could  still  be  obtained  for  7c. 
per  lb.  The  sudden  demand  which  has  arisen  is  due  to 
the  call  for  calcium  arsenate  by  southern  cotton  growers, 
who  find  that  chemical  exceedingly  useful  in  combating  the 
ravages  of  the  boll  weevil.  It  has  been  estimated  that  in 
1921  the  destruction  attributable  to  this  pest  amounted  to 
6,500,000  bales  of  cotton,  a  damage  totaling  $600,000,000 
in  value.  This  loss  is  so  large  that  the  cotton  industry  is 
warranted  in  making  unusual  efforts  to  fight  the  boll 
weevil.  The  improvement  in  the  price  of  cotton  has  also 
stimulated  the  use  of  insecticides,  for  when  cotton  was  low 
in  price  many  growers  were  of  the  opinion  that  a  short  crop 
would  aid  the  market,  whether  brought  about  by  the  de- 
crease in  acreage  planted  or  the  work  of  the  bugs. 

Government  Investigating  Shortage 

The  demand  fcr  white  arsenic  has  literally  swept  pro- 
ducers off  their  feet.  When  it  first  gathered  impetus,  pro- 
ducers saw  an  opportunity  that  does  not  always  present 
itself,  of  being  able  to  contract  for  the  disposal  of  their 
output  many  months  ahead.  They  did  so  regardless  of  the 
upward  tendency  of  the  market.  Stocks  that  had  cluttered 
warehouses,  as  well  as  current  production,  were  so'd,  so  that 
producers  now  find  themselves  without  supplies  sufficiently 
large  to  cater  to  the  still  insistent  cry  for  the  mate- 
rial. Prices  have  naturally  gone  skyward  under  the  influ- 
ence of  the  forces  of  supply  and  demand,  irrespective  of  the 
absence  of  any  tariff  on  arsenic.  The  shortage  is  now  so 
acute  that  the  Department  of  Agriculture  called  a  confer- 
ence of  producers  and  some  chemical  manufacturers  in  New 
York  on  Dec.  13  to  devise  a  method  of  obtaining  adequate 
supplies  of  the  chemical. 

The  situation  is  largely  out  of  the  hands  of  producers 
who  obtain  white  arsenic  as  a  byproduct  from  the  smelting 
of  copper  and  lead  ores,  such  as  arsenopyrite,  mispickel  and 
others.  Consequently,  arsenic  production  is  limited  by  the 
output  of  copper  and  lead  in  the  United  States.  A  few 
companies,  whose  aggregate  yield  of  arsenic  will  be  rela- 
tively small,  plan  to  make  arsenical  chemicals  directly  from 
the  ores  as  a  major  product.  By  far  the  largest  producers 
are  the  American  Smelting  &  Refining  Co.,  at  Globe,  Colo., 
and  Tacoma,  Wash.,  the  Anaconda  Copper  Mining  Co.  at 
Anaconda,  Mont.,  and  the  U.  S.  Smelting,  Refining  &  Min- 
ing Co.  at  Midvale,  Utah,  all  three  of  which  manufacture  a 
high-grade  white  arsenic  recovered  from  the  smelter  fume 
in  baghouses  or  by  Cottrell  precipitators. 

One  of  the  early  incentives  to  the  production  of  arsenic 
in  the  United  States  was  the  elimination  of  smelter-smoke 
nuisances,  and  though  this  is  still  a  minor  reason  for  main- 
taining an  output,  the  price  of  white  arsenic  is  sufficiently 
attractive  to  make  its  production  desirable.  The  capacity  of 
the  arsenic-smelting  plants  in  the  United  States  is  estimated 
by  the  U.  S.  Geological  Survey  as  18,300  tons,  which  can 
probably  be  stretched  should  occasion  warrant.  According 
to  the  same  source  of  information,  the  output  of  refined  and 
crude  arsenic  in  this  country  in  1922  will  have  amounted  to 
10,947  tons,  so  that  there  is  still  room  for  expansion.  But 
just  as  silver,  bismuth,  cadmium  and  other  mineral  prod- 
ucts depend  upon  the  production  of  the  major  non-ferrous 
metals,  so  does  the  output  of  arsenic  hinge  on  a  similar 
productive   structure,  with   an   important   distinction,   how- 


ever. Advances  in  the  price  of  arsenic  make  it  profitable 
to  recover  more  of  the  arsenic  in  the  ores  treated  by  the- 
smelters,  so  that  the  output  of  arsenic,  even  with  the  pres- 
ent supply  of  lead  and  copper  ores,  is  likely  to  increase/ 
provided  the  price  of  arsenic  stays  near  its  present  level. 

Prior  to  the  war  the  production  of  white  arsenic  in  the 
United  States  was  about  3,000  tons  per  annum.  During 
the  war  the  output  gradually  increased,  culminating  in  a 
war  peak  of  6.320  tons  in  1918.  Since  then  the  production 
has  been  6,029  tons  in  1919;  11,502  tons  in  1920;  4,786  tons 
in  1921,  and  10,947  tons  in  1922.  The  arsenic  of  commerce 
is  generally  above  99.5  per  cent  As.O;.  A  high  degree  of 
purity  is  demanded  by  chemical  manufacturers,  despite  the 
fact  that  for  some  purposes,  such  as  weed  killing,  it  would 
seem  that  a  grade  of  lower  purity  wou'd  be  equally  satis- 
factory. 

Although  at  the  present  time  miners  are  not  paid  for  the 
arsenic  content  of  their  ores,  and  are  sometimes  penalized 
for  the  presence  of  that  element,  a  continuation  of  the 
present  price  level  would  encourage  the  handling  of  arseni- 
cal ores  now  treated  with  reluctance.  However,  the  only 
way  to  stimulate  arsenic  production  through  prospecting 
and  mining  is  to  offer  a  price  inducement  for  its  production. 
Such  a  move  might  have  a  beneficial  result  in  relieving  the 
present  shortage.  The  satisfactory  condition  of  the  lead 
market  and  the  improved  position  of  the  copper  market 
would  augur  well  for  an  increased  production  of  those 
metals  and  a  consequent  greater  supply  of  white  arsenic. 

Cotton  planters  in  1922  are  estimated  to  have  consumed 
about  8,000  tons  of  calcium  arsenate,  and  the  requirements 
for  1923  are  expected  to  be  twice  that  amount.  Should  the 
price  of  insecticides  advance,  however,  it  is  conceivable  that 
the  consumption  of  the  arsenical  chemicals  will  decrease. 
Imports  of  Japanese  arsenic  have  been  heavy  at  times,  but 
the  output  of  Japan  depends  upon  the  copper  production  of 
that  country,  and  hence  is  not  large.  Other  countries  that 
send  arsenic  to  the  United  States  are  Canada  and  Mexico, 
where  mining  and  smelting  of  arsenical  ores  should  receive 
a  stimulus  in  present  prices.  The  largest  producer  in 
Mexico  is  the  American  Metal  Co.,  and  the  Canadian  output 
comes  principally  from  the  cobalt-nickel-silver  mines  in 
Ontario.  The  Deloro  Smelting  &  Refining  Co.,  at  Deloro; 
the  Coniagas  Reduction  Co.,  at  Thorold,  and  the  Ontario 
Smelters  &  Refiners,  Ltd.,  at  Welland,  are  the  chief  produc- 
ing companies.  The  Deloro  plant  includes  an  insecticide 
subsidiary. 

Calcium  Arsenate  the  Insecticide  Leader 

Although  it  is  the  demand  for  calcium  arsenate  which  is 
responsible  for  the  rapid  increase  in  the  price  of  white 
arsenic,  the  amount  of  calcium  arsenate  manufactured  ordi- 
narily ranks  below  that  of  lead  arsenate.  The  U.  S.  Geo- 
logical Survey  reports  that  in  1922  about  five  times  more 
lead  arsenate  will  have  been  made  than  all  the  other 
arsenical  compounds,  which  include,  besides  calcium  arse- 
nate, paris  green.  This  situation  is  likely  to  be  reversed 
in  the  next  six  months,  and  calcium  arsenate  is  in  a  fail- 
way  to  become  the  chemical  leader  for  1923. 

Although  experimentation  may  evolve  other  methods  of 
exterminating  the  boll  weevil,  it  is  not  likely  that  the  use  of 
calcium  arsenate  will  be  quickly  supplanted  and  the  market 
for  it  affected. 

Railroads  use  arsenical  chemicals  for  killing  weeds. 
Arsenic  is  also  a  constituent  of  some  larvicides  used  in 
mosquito  control.  Plate-glass  manufacturers  are  additional 
consumers  of  the  material. 

The  arsenic  market  is  in  an  unusually  healthy  position. 
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Company  Reports 


Burma  Corporation,  Ltd. 

Silver,  Lead;  Burma 

The  report  of  Burma  Corporation.  Ltd.,  for  the  year 
ended  Dec.  31,  1921.  records  an  improvement  in  financial 
position.  The  operations  are  planned  on  a  more  modest  scale 
than  was  originally  proposed.  The  present  program  is 
based  on  an  output  of  700  tons  a  day,  which  may  be 
increased  to  1,000  tons  without  the  necessity  of  raising 
additional  capital. 

The  labor  supply  and  the  transport  facilities  are  the  two 
factors  that  are  at  present  of  most  importance.  Difficulty 
has  been  experienced  in  obtaining  labor,  and  every  encour- 
agement is  being  given  to  attract  a  permanently  domiciled 
labor  force.  The  company  has  met  with  considerable  suc- 
cess, due  to  the  attention  bestowed  on  housing  and  living 
conditions.  As  regards  transport,  the  company's  own  nar- 
row-gage railway  can  only  deal  with  the  700-ton  output, 
and  it  is  essential,  if  a  larger  tonnage  is  to  be  handled,  that 
the  Burma   Railways   should   extend   their  line  to   Namtu. 

During  the  last  year  the  output  of  the  mines  did  not  reach 
the  700-ton  daily  output  aimed  at,  but  averaged  only  about 
400  tons  a  day.  Tlv  output  of  lead  in  1921  was  33,694  tons, 
as  compared  with  .3,821  tons  in  1920,  while  the  silver  out- 
put was  nearly  25  per  cent  higher.  In  the  following  table 
the  output  of  lead  and  silver  is  shown: 

BURMA  CORPORATION  METAL  PRODUCTION 

Refined  Lead,  Silver, 

Tons  n?. 

„,.                                                                              ....              18,642  1.970,614 

[1,1                                                                                ...             18.535  2.164,856 

,in                                                                        25,821  2.869,727 

,,V                                                                                                    '3-<>''4  3,54(1.812 

IMIJM.-M.rel,                                                                               ^.469  985.110 

1922.  April-June                                                                                       Q450  996.842 

The  operating  profit,  converted  into  sterling  at  an  ex- 
change of  Is.  4d.,  was  £497,807,  an  increase  of  £42,291  over 
the  corresponding  figure  for  1920.  The  net  profit  was  less 
than  in  the  previous  year,  partly  on  account  of  the  payment 
of  debenture  interest  over  twelve  months  instead  of  only 
two  during  1920,  partly  to  an  increased  provision  for  depre- 
ciation, and  partly  to  the  allocation  of  a  considerable  sum 
to  a  reserve  fund,  for  the  purpose,  amongst  other  things,  of 
redeeming  the  debenture  loan.  The  leading  items  of  the 
profit-and-loss  accounts  for  the  last  two  years  follow: 

1921  1920 

.Ivor  ,»lc  and  -.-.  I.:....)  '•JS?-S3?       I''?2,«n 

22972  l4'2g0 

1.41)9.800       1,206,757 

"■''"'  "'v?'        7!J?!!? 

(Bee  and  aundry  expenditure  .IS'Sli  At  1,1 

fW,807  455.516 

100      1,206.757 

Allocation*  of  Burplua 

,":*      -UK 
! |       >».*" 

Reserve  fund  66.667 

!—.  ofdelrf-nlureaiork,.  T?,,-! 

Intersil  and  aundry  ••    ■■■          ,!'i'x 

Ralaneea  net  profit  246,770 

[•Ola]         ..  497.807 

During  the  current  year  the  operations  have  been  reported 
quarterly.     For  the  first  quarter,  ig  profit  was 

(188,858,  and  for  the  second  (J! 

big  due  to  improved  m<  The  scale  of 

■inn  is  still  a  long  way  short  of  the  700-tOH  daily 
•ram;  during  the  June  quarter.  for  example,  the  extrac- 
tion   I  a   day,   which,  ho  an    improve- 
ment on  the  daily  average  395  tons  during  1921. 


The  total  ore  reserves  at  Jan.  1,  1922,  amounted  to 
4,290,358  tons,  averaging  25.1  per  cent  lead,  17.5  per  cent 
zinc  and  23  oz.  of  silver.  Included  in  this  tonnage  is 
335,681  tons  classed  as  copper  ore  containing,  besides  silver- 
lead  and  zinc,  11  per  cent  of  copper.  The  total  tonnage  is 
less  by  139,100  than  was  developed  on  Jan.  1,  1921,  develop- 
ment having  been  carried  out  on  a  reduced  scale  last  year. 

Owing  to  difficulties  in  disposing  profitably  of  the  zinc 
concentrates,  due  to  the  high  cost  of  transportation  and 
high  returning  charges  at  European  spelter  works,  the  pro- 
duction of  these  concentrates  was  stopped  last  November, 
the  effect  of  which  was  to  increase  the  recovery  of  lead  and 
silver  in  the  products  sent  to  the  smelter,  and  thereby  to 
increase  the  immediate  financial  return.  The  proposal  to 
erect  zinc  works  in  India  was  abandoned  last  year. 

The  proposal  to  erect  an  entirely  new  lead-smelting  works 
has  also  been  abandoned  in  favor  of  remodeling  and  enlarg- 
ing the  old  plant.  It  is  estimated  that  it  will  take  two  years 
to  complete  the  work. 

Colombian  Corporation,  Ltd. 

Gold;  Colombia 

A  report  of  the  operations  of  the  Colombian  Corporation, 
Ltd.,  for  the  year  ended  Dec.  31,  1921,  indicates  that  the 
authorized  and  issued  capital  remains  the  same  as  at  Dec. 
31,  1920—255,000  preference  shares  of  £1  each,  of 
which  5s.  per  share  has  been  called,  and  255,000  ordinary 
shares  of  £1  each,  fully  paid.  The  balance  of  the  funds 
necessary  for  the  requirements  of  the  company  has  been 
provided,  as  in  the  previous  year,  by  increasing  the  loan 
on  security  of  the  uncalled  capital  and  property. 

The  directors  publish  a  statement  showing  the  capital 
and  cash  position  nearly  up  to  date,  the  figures  for  1922 
based  on  field  costs  to  June  30,  1922,  and  on  London  costs 
to  Oct.  23,  1922,  and  naturally,  therefore,  subject  to  adjust- 
ment. 

UBSETS 
\.    .,i     Deo,     31.    Ig2l  \s  at  Oct.  23.   1922 

£  a,      .1.  £  a.      d. 

<  laafa     a'     bank     and     in 

hand      11.789       2       4  21,237        I        8 

Gold 3.787     17     II  3.787     17     II 

DebtOia,     includinR     rx- 
penditure      on       D 

road  21.958     II       0  22,084       7       8 

37.535     II       3  47.109      7        3 

LI  \Hl!  [TIBS 
V,  in  Mine*,  l.'.l 

£  a.  ,1  £  s.     d. 

146.547       4  10  106.270       6       5 

Bundry  oraditora  . 

t  a.  d.  £  s       d  £  «.      H.  £  s.      d. 

7,799      I)  5      154.346      IK        1  3.931        2       6      110.201       8     II 

DaUtbakon      ...      IIMII       '  0  63.092       I  8 

CAPl  i  \  P081  I  ION 

£  d.  £         »  d. 

lompiUl                191.250  «\M\      0  0 

116,811        7  0  I  a 

pit*]  re-  4 

74.418      13        0  '2.532      18 

During  the  financial  year  a  considerable  amount  of  new 
development  and  other  work  in  connection  with  re-timbering. 
cleaning  out  of  levels,  and  ventilating  the  workings  was 
done  at  the  Constancia  mine.  In  addition  to  the  above,  the 
ditch  line  for  the  purpose  of  providing  power  was  extended 
2,468  in.,  and  a  further  8,800  m.  of  the  road  completed. 

Mr.    Pritchard    reports    that    a    300-ton    mill    had    been 

designed  with  a  possible  capacity  of  460  tons  per  day.  and 

With   an   expected   recovery  of  85  per  cent  of  the  gold 

it  an  operating  CO  I  per  ton  the  net  yield  would 

i    month,   or    £93,600   per  annum. 
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Week  Ended  Dec.  16,  1922 


45' 

*r, 

?»,' 

76' 

26! 

231 

><> 1 

35} 

!* 

IA 

3A 

21 

Stock  Exch.  High     Low 

COPPER 

Ahmeek Boston  58         57 

Alaska-Br.  Col N.  Y.  Curb  2  2 

AlL.uez   Boston  22        19 

Anaconda New  York  50i       47; 

Arcadian  Consol Boston  4  21 

Ariz.  Coml. Boston  8  1\ 

Big  Ledge N.  Y  Curb  *5         '4 

Bingham  Mines Boston  18         17; 

Calumet  &  Arizona. .  Boston  57         54 

Calumet  A  Hecla....  Boston  290       280 

C  Dads  Copper NY.  Curb  *2        *2 

Centennial        Boston  8  8 

Cerro  de  Pasco New  York 

Chile  Copper New  York 

Chino New  York 

Copper  Range. Boston 

Crystal  Copper Boston  Curb 

Davis-Daly Boston 

East  Butte        Boston  8} 

First  National BostonCurb       «46 

Franklin     .      Boston  I ; 

Gadsden  Copper  ...  N  Y.  Curb 

Granby  Consol New  York 

Greene-Cananea.. . .  .  New  York 

Hancock Boston 

Howe  Sound N.  Y.  Curb 

Inspiration  Consol..  .  New  York 

Iron  Cap Boston  Curb 

Isle  Royale Boston 

Kennecot  t      New  York 

Keweenaw Boston 

Lake  Copper     Boston 

Magma  Copper N.  Y.  Curb 

Mason  Valley NY.  Curb 

Mass  Consolidated...  Boston 

Miami  Copper New  York 

Michigan Boston 

Mohawk    Boston 

Mother  Lode  Coa....  N.  Y.  Curb 

Nevada  Consol New  York 

New  Cornelia Boston 

North  Butte Boston 

Ohio  Copper N.  Y.  Curb 

Old  Dominion Boston 

Osceola Boston 

Phelps  Dodge Open  Mar. 

Quincy Boston 

Ray  Consolidated .  ,  .  New  York 

Ray  Hercules N.  Y.  Curb 

St  Mary's  Min.  Ld...  Boston 

Seneca  Copper Boston 

Shannon    Boston 

Shattuck  Arizona New  York 

South  Lake     Boston 

Superior  &  Boston. . .  Boston 

Tenn.  C.  &  C.  cfs New  York 

Tuolumne Boston 

United  Verde  Ex.  .  .  .  Boston  Curb 

Utah  Consol Boston 

Utah  Copper New  York 

Utah  Metal  &  T Boston 

Victoria Boston 

Winona     Boston 

Wolverine Boston 

NICKEL-COPPER 

Interna  t .  Nickel .....  New  York 

Internat.  Nickel,  pfd.  New  York 


58i  Dec.    '22,    Q  $1.00 

2     

22     Mar. '19  I   00 

50J  Nov.  '20,  Q         1 .00 
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St.  Joseph  Lead New  York 

Am.Z.L.&S NewYork 

Am.  Z.  L  &  S.  pfd. . .  New  York 

Butte  C.  &  Z New  York 

Butte  &  Superior. .  .  .  New  York 

Callahan  Zn-Ld New  York 

New  Jersey  Zn N.  Y.  Curb 

Yellow  Pine Los  Angeles 

Batopilas  Mining. .  New  York 

Beaver  Consol Toronto 

Coniagas Toronto 

Crown  Reserve Toronto 

Kerr  Lake N.  Y.  Curb 

La  Rose Toronto 

McKinley-Dar.-Sav..  Toronto 

Mining  Corp.  Can Toronto 

Nipissing N.  Y.  Curb 

Ontario  Silver New  York 

Temiskaming Toronto 

Trethewey Toronto 

Alaska  Gold NewYork 
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Stock  Exch.  High     Low    Last  Last  Dlv. 

GOLD 

Alaska  Juneau New  York  I  i  I  I 

Atlas   Toronto  '12         *8        'II 

Carson  Hill Boston  7  6;  6} 

Cresson  Consol.  G.. .      N.  V.  Curb             2;          21          2}  0<-t.'22Q.  0   10 

Dome  Mines NewYork             43         42!        43     Oct.  '22,  Q  0  50 

Golden    Cycle Colo.  Springs      *86       *86       *86     June '21,3  0  02 

(JoMlieli    Consol N.  Y.  Curb           «6         »6         *6     Dec'19.  0  05 

Hollinger  Consol Toronto           12  60   12   15   12  20    Dec. '22,  0  05 

Hornestake   Mining..      NewYork               80;        80;        80|    Nov.  '22,  M  0   50 

Keora Toronto  *9;        *8l        '8', 

Kirkland   Lake Toronto  *4I        «40       »40 

LakeShore Toronto              2.90     2  84     2.90      Nov.'22,  Q  0  02 

Mclntyre-  Porcupine.     Toronto           19  00   18  35    18  45     Sept. '22,  K  0  25 

Porcupine  Crown....     Toronto               *I8       *I5       '17     July  '17,  0  03 

Portland Colo.  Springs     t*40     t*30       '39     Oct.  '20,  Q  0.01 

Schumacher Toronto  *45       *43       *45 

Teck  Hughes Toronto  *81        '74       '78! 

Tom  Reed Los  Angeles        *77       *70       «70"    Dec.  '19,  0  02 

United  Eastern N.  Y.  Curb              11}       I!          I  fJOct.  '22,  Q  0   15 

Vindicator  Consol..  .     Colo.  Springs        *2         *2         «2     Jan.  '20,  Q  0  01 

Vipond  Con-..    .  Toronto  *64        *59!      «59} 

White  Caps  Mining..     N.  Y   Curb         *ll        *H        »■  1 1      

Wi-ight-IIargreaves.  Toronto              3    15      3.03      3. 03     Oct.  '22,  0  05 

Yukon  Gold N.  Y.  Curb         *76       *76       "76     June'18.  0.02) 

GOLD    AND    SILVER 

Boston  ft  Montana...      N.  Y.  Curb  *5     

Cons.  Virginia San  Francisoo    *I0!        *9}     *  1 0J    ...)  .. 

Dolores  Ksperanza...  N.  Y.  Curb             2            1}          IS  Oct.    "22  2  50 

111  Salvador  N.  Y.  Curb  «2         «2         *2     ..... 

MacNamara  M.&M.      N.  Y.  Curb         *7     May '10,  0  02} 

Tonopah  Belmont...  N.  Y.  Curb             I A       IA       I  AJuly  '22.  Q  0  05 

Tonopah  Divide N.  Y.  Curb         *74       «70       '70 

Tonopah  Extension..  N.  Y.  Curb             3H       3A       3}JOct.  '22,  Q  6  05 

Ton, , pah   Mining..  .  .  N.  Y.  Curb  2',  2A        2  AOct.  '22,  SA,  X  0.  07} 

West  End  Consol.. . .  N.  Y.  Curb              Ij          lj          I  ftDec. '22,  Q.  0.05 

SILVER-LEAD 

Caledonia N.  Y.  Curb           *8        *8         «8     Jan.  '21,  M  0.01 

Cardiff  M.  *  M Salt  Lake            *37       «35       «35     Dec. '20,  0  15 

Chief  Consol BostonCurb           5}          5           5     Nov.  '22,  Q  0   10 

Columbus  Rexall..  Salt  Lake            *15       "13       «I3     Aug.  '22,  0  03 

Consol.  M.  &  S      ...  Montreal               24}       23!        24}   Oct.  '20,  Q  0  62} 

Eagle  &    Blue  Bell...      BostonCurb       t*3       t*2         *3     Nov.  '22,  K  0  05 

Feleral   M.  4  S.             NewYork             12         10         10    Jan. '09,  I   50 

Feleral    M.  &  S.  pfd.      NewYork              57}        51          5 1 }  Dec.  '22,  Q  1.25 

Florence    Silver Spokane               *37       «36       *37     Apr.  '19,  0.01) 

Grand    Central Salt  Lake          t*60          Jan.  '21,  K  3  01 

Hecla   Mining N.  Y.  Curb            8J         7}         7J  Sept.  '22,  Q  0.15 

Iron    Blossom  Con. . .     N.  Y.  Curb         "27       *27       *27     Apr. '22.  Q  0.02} 

Marsh   Mines N.  Y.  Curb           *7         *5         «/     June '21,  I  0.02 

Park    City Salt  Lake  3!        3}  3}      

Prince  Consol Salt  Lake               *8}        *8;        *8}   Nov.  '17,  0.02} 

Silversmith    Spokane                *47       "45        *47     Oct. '22,  0.01 

Simon  Silver  Lead...      N.  Y.  Curb         *33       *30       -30     

BtewartMines N.  V.  Curb          *6         *6         «6     Dec.  '15,  0.05 

Tamarack-Custer....  Spokane                 31            3           3     Jan.  '21,  K  0.04 

Tintio  Standard Salt  Lake          3.02.2.85     2. 92!  Sept.  '22,  K  0.05 

Utah  Apex Boston                     3}          2}          2}   Nov. '20,  K  0.25 

IRON 

Bethlehem  Steel  "B"  NewYork                65         62}       63}  Oct. '22  1.25 

Ch  ir.   Iron Detroit  j    

Char.  Iron,  pfd     ...  Detroit  II         IJ  IJ       

Colorado  Fuel  &  Iron  NewYork              25}       24 1       25}   May '21  0.75 

Col.  Fuel  &  Iron,  pfd.  NewYork              105     Nov. '22  2.00 

Gt.  Northn  Iron  Ore  NewYork                31}       30}        31}   Nov. '20  1.50 

Inland  Steel N.  Y.  Curb              43         41}       42'    Dec. '22  0  25 

Mesabi  Iron N.  Y.  Curb  12}        12}        12} 

Reibde  Steel NewYork  26J        23}        26} 

Republic    I.    &   S   ..  NewYork                48!        45;        47;    May '21  1.50 

Republic  I.  S...  pfd..  NewYork                83         84}        82}   Jan".  '22  1.75 

Sloss-Sheffield  S.  &  I.  NewYork                40         40         40     Feb. '21  1.50 

U.  S.  Steel NewYork              108;      102;      107; :  Sept.  '22  1.25 

U.  S.  Steel,  pfd NewYork              121}      1211      1211    Nov. '22  1.75 

Virginia  I.  C.  &  C.  .  NewYork                55         55         55     Jan. '22  1.50 

Virginia  I.C.&C.pfd.  NewYork                81          80         80     July '22  2.50 

VANADIUM 

Vanadium  Corp NewYork               36;        34         35;     Jan.'2l,Q  1.00 

ASBESTOS 

Asbestos  Corp .  .    .    .  Montreal                  66,        66}        66}  Oct. '22,  Q  1.50 

Asbestos  Corp.  pfd...  Montreal                                          85     Oct. '22,  Q  1.75 

SULPHUR 

Freeport  Texas NewYork                19         18          18     Nov.'l9,Q  1.00 

Texas  Gulf New  York              60         57}       58    Dec.  '22,  QX  2.00 

MINING,  SMELTING  AND  REFINING 

Amer.  Metal New  Yoik               49;         47;        49;   Dec. '22,  Q  0  75 

Amer.  Metal  pfd..  .  .  New  Yo.k             III;       1101      1 1 1}  Dec.  '22,  Q  1.75 

Amer.  Sin.  &  Kef....  NewYork               58}         53;        57;    Mar.  '21,  Q  1.00 

Amer.  Sm.&  Kef.  pfd  New  York               99;         98         98;   Dec.  '22  Q  I   75 

Am.  Sm.  Sec.  pfd.  A.  NewYork              .                 .        101 J  Oct. '22,  Q  1.50 

U.  S.  Sm.  R.  &  M.  NewYork               39}         38!        39     Jan.  '21.  Q  0.50 

U.S.  Sm.R.&  M.  pfd.  NewYork               48;        46;       47}  Oct.  '22  Q  0.87} 
*Cents  per  share.      tBid   or  asked.     Q.   Quarterly.     SA,  Semi-annually.  M, 
Monthly.     K,  Irregular.     I.  Initial.    X,  includes  extra. 

Toronto  quotations  courtesy  Hamilton  B.  Wills;  Spokane,  Pohlman  Investment 

Co  :  Salt   Lake.  Stock  and  Mining  Exchange,  Los  Angeles,  Chamber  of  Minrs 
and  Oil;  Colorado  Springs.  O  1  rado  Springs  Stock  Exchange. 
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NEW  MACHINERY 
AND  INVENTIONS 


Electrically  Operated  Back-Pres- 
sure Valve  Arranged  for 
Remote  Control 

Where  exhaust  steam  is  used  for  heat- 
ing buildings  or  for  drying  or  other 
industrial  processes,  the  back-pressure 
valve  is  ordinarily  situated  at  the  top 
of  the  building,  usually  on  a  vertical 
exhaust  riser.  In  this  location  the  valve 
is  difficult  of  access,  so  that  there  is 
a  tendency  for  operating  men  to  carry 
the  same  back  pressure  on  the  engine 
at  all  times,  regardless  of  varying 
needs  for  exhaust  steam  or  the  back 
pressure  really  required.  Needless  back 
pressure  increases  the  steam  consump- 
tion of  engines  or  turbines  and  may 
result  in  a  considerable  waste  of  fuel. 
If  the  back-pressure  valve  is  not.  only 
in  an  inaccessible  place,  but  is  also 
difficult  of  adjustment,  the  probability 
is  that  unnecessary  back  pressure  will 
be  carried  much  of  the  time. 

A  new  form  of  back-pressure  valve 
has  been  especially  designed  for  easy 
regulation.  A  number  of  small  disks 
are  used,  instead  of  one  large  disk,  and 
each  disk  is  held  to  seat  by  spring 
pressure,  the  pressure  upon  all  of  the 
springs  be'ng  regulated  simultaneously 
by  a  movable  pressure  plate,  the  posi- 
tion of  which  can  be  adjusted  from 
outside  the  valve  case.  If  it  is  desired 
to  operate  the  valve  from  a  short  dis- 
tance away,  as  from  the  floor  above  or 
below,  chain  and  chain  wheel  or  bevel 
gear  and  rods  can  be  used. 

To  regulate  the  back  pressure  from  a 
greater  distance,  an  improved  electric 
motor  control  has  been  devised.  The 
valve  can  be  elsewhere  in  the  plant, 
while  the  remote  control  panel  is  placed 
in  the  engine  room,  alongside  the  back 
pressure  gage.  By  simply  throwing  a 
switch  or  pushing  a  button,  the  oper- 
ator sets  in  motion  a  motor  which 
drives  through  a  worm  gear  the  pres- 
sure plate  of  the  valve,  the  operator 
meanwhile  watching  the  pressure  gage 
and  pulling  the  switch  open  when  the 
right  pi  reached,  or  the  oper- 

ator   can    stop    the    pressure    plate    at 
any  desired   point.    Over-travel   <>f   the 
pressure   plate    or   injury   to    the    motor 
is  prevented  by  a  limit  switch  at 
to   the   valve   casing.    The   limit 
Interrnpl  v  of  cnrreri 

motor,   which   can,   however,   be 
again    by    throwing 
in  the  opposite  direction. 

The    worm    wheel    is    m 

which     connects     with     ;i     hand 
wheel     mounted    over    a    spline    on    the 
I'he    hand    wheel    shaft 

to  thi      haft  which  dt 
ening  a  wing  nut 

heel,    the    wheel    may    be    drawn 

back  from  en  til   ,; 

wheel,  and   thl  "i   'hen 

■  taj 

it    at    order    or 


the  current  supply  should  be  inter- 
rupted. The  motion  of  the  pressure 
plate  is  limited  by  stops,  so  that  a 
predetermined  back  pressure  (which  is 
fixed  by  the  strength  of  the  springs 
used)  cannot  be  exceeded,  and  since 
no  part  connected  with  the  disks  ex- 
tends outside  the  casing,  there  is  no 
possibility  of  jamming  by  over-tight- 
ening of  stuffing  boxes,  or  of  over- 
weighting  or  tying  down. 

Two  types  of  remote  control  switches 
are  supplied.  The  knife  remains  in 
either  the  closed  position  or  the 
open  position  indefinitely.  A  cylindrical 
switch  is  also  used,  which  must  be  held 
closed  in  order  to  keep  the  motor  in 
operation  and  which  flies  back  into 
neutral  position  as  soon  as  released. 
In  addition  to  the  indicating  and  record- 
ing gage,  which  should  be  placed  near 
to  or  just  above  the  switch,  two  pilot 
lights  are  used  to  show  when  the  valve 
is  entirely  opened  or  closed,  respec- 
tively. This  back-pressure  valve  with 
remote  control  is  a  development  of  the 
H.  S.  B.  W.-Cochrane  Corporation, 
Philadelphia,  Pa. 


INDUSTRIAL  NOTES 


Ingersoll-Rand  Co.  and  A.  S.  Cameron 
Steam  Pump  Works  announce  the  open- 
ing of  a  branch  office  at  718  Ellicott 
Square  Building,  Buffalo,  N.  Y.  The 
new  office  is  equipped  to  render  service 
to  those  interested  in  air,  gas  and 
ammonia  compressors,  vacuum  pumps, 
turbo  blowers  and  compressors,  con- 
densers oil  and  gas  engines,  pneumatic 
tools,  rock  drills,  centrifugal  and  direct- 
acting  pumps,  and  other  products  man- 
ufactured by  these  companies. 

The  Department  of  Commerce  an- 
nounces that  reports  made  to  the 
Bureau  of  the  Census  show  a  decrease 
in  the  activities  of  the  establishments 
engaged  primarily  in  the  smelting  and 
refining  of  copper  during  1921,  as  com- 
pared with  the  year  11)19.  The  total 
value  of  products  reported  amounted  to 
$234,895,200  in  1921,  and  to  Jtl'.l.lOl,- 
liOO  in  1919,  a  decrease  of  6S.9  pel  cent. 
The  decrease  in  production  has  been  ac- 
companied by  decreases  in  the  number 
of  persons  employed,  in  the  total 
amount  paid  during  the  year  in  salaries 
and    wages,    and    ill    COSt    of    materials. 


American  Mining  Machinery 
in  South  Africa 

Imports    of    mining    machinery    into 
South    Africa    in    L921    exi  eeded    the  e 
of  L918  by  more  than  20  per  cei 
-how  an  appreciable  increase  over  those 
of    thi  Its,     says     the 

ii    Machinery    Division    of   the 

nt    of   Commerce.    The    most 

own  by  these  Import 

■  lie    expansion     win.  h     ha 
taken  place  in  machine?  j     mpoi  I 

I  ' 
that    there    was    a    decided    drop    In     nn 

..in  the  United  state,  in   1920, 


as  compared  with  those  of  1919,  the 
salient  fact  is  that  in  1921  the  manu- 
facturers of  the  United  States  supplied 
more  than  35  per  cent  of  the  mining 
machinery  purchased  by  the  mines  of 
the  Union  of  South  Africa,  which  is 
more  than  twice  the  amount  purchased 
from  the  United  States  in  1913. 


Trade  Catalogs 


Stokers— The  Laclede-Christy  Clay 
Products  Co.,  St.  Louis,  Mo.,  has  re- 
cently issued  an  8-page  booklet  de- 
scribing Armour  &  Co.'s  experience 
with  Laclede-Christy  stokers.  The  bul- 
letin will  be  of  interest  to  prospective 
stoker  buyers. 

Micarta  Gears — The  Westinghouse 
Electric  &  Manufacturing  Co.,  East 
Pittsburgh,  Pa.,  has  issued  a  20-p. 
booklet,  Folder  4,506,  entitled  "Salient 
Facts  on  Silent  Gears."  The  booklet 
describes  the  advantages  of  the  use  of 
micarta  gears  and  pinions  and  gives 
photographs  and  data  describing  some 
of  their  applications,  tables  of  gear 
data,  and  other  technical  information, 
enabling  the  gear  user  to  judge  whether 
or  not  they  are  applicable  to  his  ma- 
chinery. 

Oil  Engines — The  De  La  Vergne  Ma- 
chine Co.,  New  York,  N.  Y.,  has  recently 
issued  bulletins  Nos.  180  and  181.  The 
former  includes  a  general  description 
of  Type  SI  De  La  Verne  oil  engines  and 
outlines  the  various  particulars  of  the 
machines.  The  later  is  devoted  to  the 
details  of  the  vertical  Diesel  engine  of 
the  same  type.  There  are  a  number 
of  convincing  facts  contained  in  these 
bulletins  that  should  be  of  particular 
interest  to  those  who  are  inclined  to 
doubt  that  the  oil  engine  is  an  abso- 
lutely dependable  unit.  When  it  is  real- 
ized that  in  the  last  twenty  years 
370,000  hp.  of  Diesel  engines  have  been 
installed  in  this  country,  and  that 
360,000  hp.  are  still  in  operation,  the 
importance  of  that  type  of  prime  mover 
evident. 

Crushing  Machinery— The  Smith  En- 
Works,  .Milwaukee,  Wis.,  has 
issued  a  bulletin,  "Mining, 
Quarry  and  Gravel  Machinery."  Some 
of  the  interesting  features  of  this  book 
are  descriptions  of  the  following:  A 
complete  new  line  of  Telsmith  primary 
.  with  several  new  sizes.  The 
new  model  Telsmith  breaker  include- 
emenl  I    over    earlier    ma- 

The  No.  3  Telsmith  reduction 

Crusher   is  a  new   size,   not   described   in 
any    previous   catalog.      The   company's 

rotary  screens  ha;  been  rede- 
signed,   introducing    a    renewal']. 

ring     and     angle     iron     frame. 
Similar  changes  have  been   made  in  the 
Telsmith     heavy-duty     washing 
Sand    tettling     tanks,     arc     listed,     with 
Improved   tilting  discharge,   designed    to 

.i  thoroughly  de-watered  prod- 
uct. These  tanks  are  guaranteed  to  he 
BDSOlutely    automatic    in    operation. 
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Double  Inlet  Primarily  Exhaust  Reversible  Fan  installed 
at  a  drift  mine.  Normal  capacity  150,000  cu.ft.  at  3-in. 
water  gauge. 


Double  Inlet  Exhaust  Fan  fitted  with  steel  side  drifts  in- 
stalled at  a  slope  mine.  Capacity  130,000  cu.ft.  at  2-in. 
water  gauge. 


ly    200.000    cu.ft 


Efficient  Ventilation 
a  Vital  Problem  to 
the  Mine  Owner 

With  the  vast  and  urgent  demand  now  being 
made  upon  the  mines,  production  must  be 
speeded  up  beyond  a  normal  output. 

If  your  miners  and  underground  workmen  are 
to  bring  production  records  up  to  top-notch, 
your  mine  must  be  equipped  with  an  adequate 
ventilation  system. 

The  old  wooden,  housed  fans  still  found  in  many 
mines  today  are  not  only  a  source  of  danger  but 
should  be  scrapped  on  account  of  their  wasteful 
power  consumption. 

JEFFREY 

MINE  FANS 

are  built  to  meet  every  condition  found  in  the 
mining  field,  and  the  services  of  our  mine  venti- 
lation experts  are  furnished  free  to  any  one  who 
may  desire  to  increase  or  improve  their  venti- 
lation. 

Send  for  Mine  Fan  Catalog  No.  280-A, 
also  Slrailflo  Fan   Bulletin  No.  348-E. 

The  Jeffrey  Manufacturing  Co. 

974.99    North   Fourth   Street,    Columbis,    Ohio 


Double  Inlet  Blowing  I  ■ 
displaced  propeller  type  i 
cu.  ft.   at   3-in.   water  gau 


Double  Inlet  Primarily  Blowing  Reversible  Fan  installed  at 
a  shaft   mine.    Capacity  350.000  cu.ft.  at  4-in.  water  gauge. 
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San  Francisco 
Scranton 
El  Paso 


'The  Waugh  Way  Wins' 


Sheer  Speed 

FOR  sheer  speed,  the  Waugh  Model  93  is 
without  a  peer  in  the  light  (wet)   hammer 
drill  class. 

BUT  speed  alone  is  a  minor  factor  compared 
to  this  little  drill's  sturdy,  careful,  precise  con- 
struction, powerful  rotation,  low  air-consump- 
tion and  long-lived  efficiency. 

WHEREVER  there  is  wet  drilling  to  be  done 
the  93  is  needed.  May  we  send  you  a  copy  of 
the  "Ninety  Series"  booklet?  Just  ask  the  near- 
est Waugh  branch  office  for  one  today. 


p\WW\W\(9. 


Denver,  Colorado 

Roch  Drills,  Drill  Steel  Sharpeners  and  Hole  Punchers,  Portable  Hoists 


Los  Angele 
Seattle 

Duluth 


Joplin 

Wallace 

Salt  Lake  City 


New  York 
Houghion 
Birminghai 


Canadian  Rock  Drill  Company,  Limited 

Sole  Agents  in  Canada 
Toronto,  Ont.  Cobalt,  Ont.  Nelson,  B.C.  Vancouver,  B.  C. 

The  Denver  Rock  Drill  &  Machinery  Company,  Limited 

Sole  Agents  in  South  Africa  and  Rhodesia 

Southern  Life  Building,  Johannesburg,  Transvaal,  South  Africa. 
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BALL  GRANULATORS 


One 

5  ft.  by  4  ft. 

Ball 

Granulator 


Built  for 


TECK  HUGHES  GOLD  MINES,  LTD. 
KIRKLAND  LAKE  DISTRICT,  ONTARIO,  CANADA 


ALLII-CHALMERI 
PRODUCTS 

A..  H..I-. 
Ar-»fc,..l  Machn 


LI  MANUFACTURING       COMPANY   [X 
MILWAUKEE,    WISCONSIN.    U.S.A. 


1  ,1    M  ..lunci 

furbinf. 

...  Kn|»t> 

G«i  and  Oil  Em.ni 

,     Turb.ne 

Cru«hinn  nnd  Ctmt 
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Type  M  Electric  Pun 


Type   C  Electric   Pump 


Pot   Form   Electric   Pump 


Type  CJ  Electric  Pump 


Do  you  know 
what  central- 
ized pumping 


means? 


Centralized  Pumping  means  one 
drainage  pump  at  the  lowest  level 
against  two  or  several  pumps  at 
various  levels.  Centralized  pump- 
ing with  the  right  Prescott  Single- 
lift  Pump  means  real  savings  — 
ALWAYS  —  ANYWHERE.  It 
has  been  proved  repeatedly. 


PRESCOTT 


MENOMINEE 


Forged  Steel  Electric  Pump 


The  pumps  shown  at  the  lett  are  real  mine 
pumps  —  PrescQtt-Menominee  single  lift. 
I  hey  not  only  do  a  hetter  job  of  mine  drainage 
hut  invariably  they  do  it  at  less  cost  than  it 
could  be  done  b\  any  other  method.  It  is  not 
unusual  for  mines  to  report  savings  of  thou- 
sands of  dollars  annually  on  labor  alone  due 
to   Prescott-Menominee  single-lift    pumps. 

Investigation  will  bear  this  statement  out  and 
at  the  same  time  fully  convince  you  of  the 
superiority  of  the  method  made  possible  by 
Prescott- -Menominee. 


Just  a  one-line   request   on   a   post- 
card   will    bring    you    full    details. 


The  Prescott  Company 

Frf.d    M.    Prescott,    President 
Menominee,  Michigan 
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The  Discus 
Thrower 

is  the  perfect  representation  of  ancient 
Greek  strength  as  developed  by  rigid 
discipline. 

PERFECT 

DOUBLE  CRIMPED 

WIRE CLOTH 

and 

REK-TANG 

SCREENS 

are  the  perfect  representatives  of  modern 
strength  and  durability  and  service  as 
developed  by  60  years  of  experience  in 
the  mining  and  metallurgical  fields.  The 
"Perfect"  Book  tells  why — send  for  your 
copy. 

The  Ludlow-Saylor  Wire  Go. 
S«.  Louis,  Mo. 
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Five  Essentials  For  Hose  Economy 


To  give  consistent  economy  air  drill 
hose  must  possess  in  highest  quality 
five  fundamentals. 

[l]  It  must  have  a  cover  so  tough, 
so  durable  and  so  wear-defying  that 
it  can  be  yanked  and  dragged  about 
without  rapidly  being  gouged  and 
torn  to  pieces  by  rock.  Wire  winding 
should  be  unnecessary. 

[2]  It  must  be  so  flexible  and  well 
knit  in  construction  that  a  sudden 
fall  of  rock  will  not  injure  it. 

[3]  It  must  have  an  oil-prcof  inner 
tube  else  the  fine  film  of  oil  from  the 


compressor  will  rot  the  rubber  which 
the  air  will  pick  up  and  carry  in  loose 
particles  to  the  chambers  of  the  drill 
often  to  put  it  out  of  business. 

[4]  It  must  be  kink-proof. 

[5]  It  must  possess  such  balanced 
qualities  from  tube  to  cover  that  it 
will  not  crack  or  kink  back  of  the 
drill  connection. 

All  of  these  fundamentals  Goodrich 
Air  Drill  Hose  has  in  the  highest 
quality.  That  is  why  for  uniform 
service  and  consistent  economy  it  has 
never  been  surpassed.  For  economy's 
sake,  use  it! 


THE  B.  F.  GOODRICH  RUBBER  COMPANY,  Akron,  Ohio 

Goodrich 

AIR  DRILL  HOSE 


'Best  in  the  Long  Run' 
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What  Does  This  Mean 

to  you? 


The  Average  Move  for  a  Railroad  Q  MjniitpQ 
Type  Shovel  Mounted  onTrucks  is  u  III   lillCo 


The  Average  Move  for  a  Railroad  Type  Of)  QpnnnHQ 
Shovel  Mounted  on  Caterpillars  is  about  OU  OuUUIlUO 


SAVING  TIME 

(  Saves  8 '  2  Minutes  per  Move  ) 

No  rails  to  lay;  no  jacks  to  release  and  set;  no 
stops  necessary  to  reset  jacks;  no  track  trouble 
when  in  water.  Can  be  moved  back  quickly  away 
from  blasts  and  slides.  Always  at  most  effective 
digging  distance  away  from  bank;  short  moves 
easy  and  quick  to  make.  Shovel  steady  during 
operation  —  less  vibration  —  easier  on  operator 
and  machinery.  Lighter  work  for  pitmen;  saves 
from  2  to  4,  sometimes  more.  Applicable  to  any 
size  or  make  railroad  type  shovel,  new  or  in  use. 


IT  WILL  PAY  YOU  TO 
INVESTIGATE.  Clip  this 
Coupon  and  Mail  to  Our 
Nearest  Office— TODAY! 


BUCYRUS 

Establiihtd  in  18S0  A  Spteial  Plant  Devoted  Exclusively  to  Small  Revolving  Shovels 

R.ilro.d  Typ»  and  R«oMn|  Shnv.l.  ol  All  Si,,.,  Draglinr  F.cavatnr..  Trench  F.xcavator.. 
Dipper    Hydraulic  and  PI..  ■•  ,,,1-r  Plow.,  Wrecking  (>»n«i,  Etc. 

BUCYRUS  COMPAMY.  SOUTH  MILWAUKEE.  WIS. 

NEW  YORK     CHICAGO    BIRMINGHAM     SAN  FRANCISCO    PORTLAND     DENVER 
453 


Please  mail  me  Supplement  to 
Bulletin  A-l-J  describing  Cater- 
pillars for  Railroad  Type  Shovels. 


Si«e  and  Type  Shovrl: 
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The  ^=^ 

In^ersoll-Rand  Company 

manufactures  all  types 
of  rock  drilling   and 
accessory  equipment 
Jackhamers 
Stopehamers 
Drifters 
Drill  Sharpeners 
Oil  Furnaces 
Compressors 
Pumps 
and 


Records  Prove  Worth  of 
Leyner-Ingersoll  Drifters 

Consult   repair   part  cost  sheets,   also   consult  figures 

showing    the    footage    drilled    by    Leyner-Ingersoll 

Drifters. 

Notice  how  low  is  the  upkeep  cost  per  foot  of  hole 

drilled. 

These  records  will  prove  that  "Leyner-Ingersolls    stay 

underground  on  the  job  doing  satisfactory  work. 

Results  are  what  count  with  you. 

These  records  form  the  best  basis  for  your  future  drill 

specifications.   After  a  careful  analysis  you  will  always 

specify  "Leyner-Ingersolls." 

Ask  the  drill  operator.  Talk  to  the  drill   "Doctor," 

consult  the  records  and 

Request  Bulletin  No.  4038. 

Ingersoll-Rand  Co.,  11  Broadway,  NewYork 


Ingercoll-Rand 
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tasons  W/ti 

No.  10 


ZotoPulpLine  -  I\apiJ  Change  of  Mill  Content  ~  Heaty  Construction 


See  how  many  second-hand  Marcy  Mills 
you  can  find  in  the  market 


YOU  seldom  find  a  used 
Marcy  for  sale.  Some  are 
sold  from  time  to  time  when 
plants  are  dismantled,  but  they 
are  usually  snapped  up— they 
do  not  have  to  be  offered  long. 
And  we  have  yet  to  hear  of  a 
worn-out  Marcy.  The  first  mills 
built  are  still  in  continuous  ser- 
vice. Strength  has  been  made  a 
feature  of  the  design  of  every 
Marcy  part — and  careful  choice 
of  tested  materials  insures  ability 
to  withstand  all  working  strains. 

Marcv  methods  of  manufacture 


are  standardized  —  all  parts 
made  to  jigs  and  templates  and 
therefore  interchangeable,  in- 
suring against  delays. 

The  reason  why  the  Marcy  Mill 
has  been  selected  by  the  largest 
mining  companies  is  because  it 
combines  proved  grinding  prin- 
ciples with  strong  construction 
and  high-grade  workmanship. 
The  simplicity  and  compactness 
of  any  Marcy  crushing  unit  as 
well  as  its  dependability  will 
strike  you  at  once  as  just  what 
you  have  been  looking  for. 


Marcy  Engineers  will  gladly  advise 
in  your  crushing  problems. 


ITER* 


Denver 

NEW  YORK   OFFICE: 
42  Broadway 


Salt  Lake  City 


El  Paso 


PACIFIC   COAST   OFFICE: 
Mills  Bldg.,  San  Franeisou 


^ 


yiskAntjMill  Operator" 


7M, 
MARCY  MILL ' 

OPEN  END  FEATURE 
IS  FULLY  COVERED 
IY  UNITED  STATES 

AND  FORE1CN 
k.  PATENTS  J 


J 
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Double  Your  Settling  Capacity 
in  the  Same  Floor  Space 


You  can  do  it  (and  tri- 
ple or  quadruple  it  if 
necessary)  by  adding 
one  or  more  trays  to 
the  Dorr  Thickeners 
which  you  probably 
already  have. 


Adding  Trays  to  Dorr  Thickeners 

is  equivalent  to  installing  two  or  more  Thickeners 
in  one  tank,  one  above  the  other.  As  many  as 
five  trays  have  been  used  without  loss  of  the 
normal,  high  Thickener  efficiency. 

In  one  plant,  an  installation  of  Dorr  Thickeners, 
each  with  three  trays,  is  providing  80,000  square 
feet  of  settling  area  in  only  20, COO  square  feet  of 
floor  space. 

If  floor  space  is  valuable  in  your  plant  or  if  you 
need  more  settling  capacity  with  a  small  addi- 
tional investment,  write  us  now. 


The  Dorr  Company 


Engineers 

New  York 

Denver                        London,  E.  C 

101    P.rk   A,.nu. 

1009   17th  Slrrrt                                            Ifi  South  Strrcl 

RESEARCH 

TESTS                     DESIGN 

Mexico  City 

II.   s-piiombre  No 


EQUIPMENT 
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Hoisting  iron  ore  up  a 
2,000  foot  shaft— 


Other  Products: 

Electric    Hoists 

Steam   Hoigts 

Steam  Locomotives 

Gasoline  Locomotives 

Rotary     Kilns,     Dryers,     foolers 

and  Roasters 
Corliss  Engines 
Mine  Ventilating  Fans 
Cages  and  Skips 
Sheave  Wheels 
Coal  Crashers  and  Rolls 
Breaker  Machinery 
Gray  Iron  Castings 
Open  Hearth  Steel  Castings 
Gears.  Moulded  and  Cat  Teeth 
Special   Machinery 


At  a  Michigan  Iron  Mine  we  have  a  single  cylindrical 
10-foot  drum  Hoist,  hoisting  cars  up  a  2000-foot  shaft. 

The  hoist  is  operated  by  a  400-hp.  motor  and  two  lines 
of  rope  hoist  "in  balance." 

Complete  protection  to  life  and  property  is  afforded  by 
Vulcan  Safety  Devices  and  the  Vulcan  Power  Brake. 

Vulcan  Engineers  can  advise  you  the  type 
to  suit  your  conditions 

VULCAN  IRON  WORKS 

1733  Main  St.,  Wilkes-Barre,  Pa. 


SaiLCAM 


OF 
WILKES-BARRE 


HOISTS 
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CP-8D  Light  Drifter.  Does  the  work  of 
heavier  drifters.  Combines  light  weight, 
79  pounds,  with  high  cutting  srved.  Suc- 
cessfully used  in  hard,  difficult  or  soft 
formations.  Sixteen  to  forty  pounds 
lighter  than  other  similar-class  drills. 


Boyer  Clay  Digger, 
Indispensable  for  ex- 
cavating    in     close 


CP  Clas*  P2-DGL  Gasoline  Driven 
Portable  Air  Compressor,  similar  to  three 
used  by  the  Beaver  Lngineering  and  Con- 
tracting Company  in  laying  gas  mains  at 
Poughkeepsic,  N.  Y.  Auto-Pneumatic 
Throttle  effects  a  marked  saving  in  fuel  and 
lubricant.  Capacities,  128,  160  and  210 
cu.  ft.  per  minute.    Request  Bulletin  647. 


Chicago  Pneumatic  Products  for 


ElE  the  Beaver  Engineering  and 
Contracting  Company,  New 
York,  laying  20  and  24-inch  gas 
mains  at  Poughkeepsie,  New  York, 
and  Mason  and  Hanger,  driving  a 
tunnel  at  Readsboro,  Vermont, 
through  which  will  be  supplied 
water  power  for  the  New  England 
Power  Company,  and  Dan  Pfahl 
and  Company,  Cleveland,  scores  of 
contractors  are  using  CP  products. 
Captions    underneath    products 


illustrated  and  the   following   data 
explain  why : 

CP-5S  Mounted  Sinker  Rod  Drill.  Wei,  weight 
1 12  pounds,  tripod  287  pounds,  using  1 '  : -inch 
round  hollow  steel  with  lug  shank,  averaged 
150-200  feet  of  hole  in  a  large  limestone  quarry, 
as  against  3' 4 -inch  piston  drill  weighing  about 
330  pounds,  tripod  550  pounds.  Over  twice 
the  work  with  55  i    less  weight. 

CP-S  Mounted  Sinter  Rock  Drill.  Dry.  ia 
several  tests  conducted  in  varying  formations, 
equalled  and  even  excelled  160  and  170-pound 
drifters  on  opposite  face. 

BQ-46  Hammer  Drill,  for  all  kinds  of  de. 


Sales  and*Service  Branches  all  over  the  World 


"Birmingham 

•Cleveland 

Erik 

•L»s  Angelica 

'New  York 

Salt  Lam  Citt 

*St  un 

'Boston 

Denver 

Franklin 

'Philadelphia 

TtTLSA 

CHICAGO 

"Minneapolis 

"PlTTSRrRf.H 

Cincinnati 

El  Paso 

JOPLIN 

*New  Orleans 

Richmond 

'  Sinkrr    Drill,    Wrl.    cutting   drilling 

'  .  ild   Mm---..    Ml     H11II1  ■•■ 
ing  field,  useful   for  csravations.  road   work. 
pipe  lint    and    conduit    trenches,    breaking 
1  and  pavement. 


,lr<l  Dnltrr.  HVr.  speeding- 
the  United  Mine  Company, 
ona.  High  culling  speed  in 
itions  is  assured  by  rapid, 
1  with  strong  rotation.  Weight 
Economical  drilling  depth. 
8  12  feet 


Upprr  1 thm — Bovcr  Clay  Digger  excavating 
trench.  Lowt  rimn — Boyer  BK  2  Calking 
Iking  water  main.  At  n/lht — 
Chicago  Universal  Hose  Coupling. 
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nolition  work,  is  as  productive  as  from  10  to 
2  men.  For  example,  two  BQ-46  Hammer 
Drills,  in  7Vj  hours,  broke  112  feet  of  concrete, 
\5  inches  thick,  2Vi  feet  wide — the  equivalent 
if  10  men  using  hand  methods,  working  24 
lours,  or  a  difference  of  225  man-hours. 

CP-S  Rock  Drill  drills    three   feet   in   about 
wo  minutes. 

Boyer  Clay  Digger  ' '  keeps  three  shovelers 

>UBV." 

Boyer  BK-2  Calking  Hammer  sets  a  new  pace 
n  calking  water  main  joints. 

CP  Class  P2-DGL  Portable  Air  Compressors, 


combining  liberal  capacity  and  light  weight, 
quickly  go  to  the  job!  Obtainable  in  three  ca- 
pacities and  two  types. 

CP  Type  AR  Backfill  Tampers  do  more  and 
better  work  in  backfilling.  They  tamp  the 
earth  with  a  lasting  hardness,  replacing  all 
removed  earth,  and  reducing  repair  expense 
by  making  street  repairs  less  frequently 
necessary. 

Name  your  contracting  needs — there's  a  CP 
product  to  meet  them.  Engineering  Service, 
try-outs,  demonstrations,  and  bulletins  avail- 
able without  obligation.  Telegraph,  telephone, 
write  or  call  nearest  CP  Branch — today! 


Chicago  Pneumatic  Tool  Co. 


CP  Class  O-CB  Two-Stage  Belt-Driven  Air 
Compressor,  capacities,  511  to  1884  cu.  ft.  per 
minute,  similar  to  three  used  by  Mason  and 
Hanger,  contractors,  in  tunneling  operation  at 
Readsboro,  Vermont.     Request  Bulletin  400. 


Chicago  Pneumatic  Building 


6  East  44th  Street,  New  York 


CP    Cord    Air    Hose.       Strong.    Durable. 

Tough     covering.       Braided     construction. 

Request  Folder  593. 


CP-8W Sinker  Drill.  Wet,  adapted 
for  general,  all-around  drilling, 
serving  the  Golden  King  Mining 
Company,    Randsburg,    Cal. 


CP-10  Sinker  Drills,  Dry,  team-working  for 
the    Brooklyn   Edison   Company,    Brooklyn, 
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Worse  Than  a  Mossy  Back — A  Mossy  Head! 


C 


ONSTANT  new  developments  in  mining — steady  improvements  in 
methods — progress  that  affects  your  work — all  these  things  are  taking 
place  day  in  and  day  out. 


The  moss-back  who  doesn't  care  what  happens  to  him  any  more,  is  bad  enough 
as  an  evample  of  "how  not  to  he." 

But  the  mining  or  metallurgical  engineer  who  knows  the  value  of  keeping  in 
touch  with  things  and  yet  lets  his  head  go  mossy  and  buries  himself  in  his  own 
job — deserves  the  oblivion  he  usually  gets. 

Progress  on  the  individual  job  depends  as  much  on  keeping  in  touch  with  what 
is  going  on  in  other  mines  and  mills  as  it  does  in  doing  your  own  work  well. 

Unless  you  know  what  other  men  having  similar  problems  to  your  own  are  doing 
you  will  not  be  able  to  solve  as  well  as  you  might  many  of  the  problems  that 
come  up  in  your  work. 

That  is  just  the  function  of  the  Journal-Press — to  keep  you  in  touch  with  all 
that  is  valuable  to  you  in  mining  and  metallurgy — to  let  you  know  how  the 
other  fellow  solves  the  problems  you  have  to  solve. 

If  you  are  not  a  subscriber — do  your  subscribing  now.  A  man  who  reads  a 
plant  copy,  library  copy,  or  friend's  copy  is  apt  to  read  too  quickly — too  care- 
lessly— too  thoughtlessly — to  get  full  benefit  out  of  the  ideas  that  the  paper 
holds  for  him. 

Engineering  &  Mining  Journal-Press  costs  mighty  little. 

You  can  get  two  years — 104  issues — for  $6.*  That  is^ess  than  6  cents  a  week! 
One  year  costs  $4.* 

Just  use  the  attached  coupon.  Check  it,  sign  it,  and  mail  it  back  to  us  today 
while  you  have  it  on  vour  mind. 


Engineering  &  Mining  Journal-Press 

Tenth  Avenue  at  36th  Street,  New  York  City 


hnitinecrini!  &    Mining  .Tournal-Press. 

Tenth   Avenue  at  36th  Street.  Ne«    >  ..rk   <   m 

tientlemen : 

I  MINING  Jourm 

for  two  ye.irs  at  $6*  fur  one  year  at  $+.* 

I    encloM   remittance.  I    hill. 


Signed 
iddrm 



Cmpanj  

•Thr~    ir,-    r.it<-«    fnr  Unaka,    Hawaii     tli"    Philippine*.    Porto    Rico.    Canal    Zone.    Panama.    Cuba. 

I  njenlloa  ibUc,  I'ruruajr,  Spain,  and  Shanrhal.  China.    In  other 

coantru*  on-  v^.ir  t«  ft'..  Two  years  SI"      Alt  foreign  nuheceiptione  are  payable  in  advance. 


OF  A  SERIES  OF  ARTICLES  PICTURING  THE  INFLUENCE  OF  THE  ENGINEER  IN  THE  AFFAIRS 
OF  THE  WORLD.  PRESENTED  BY  THE  McGRAW-HILL  COMPANY,  INC  ,  WHOSE  PUBLICATIONS 
HAVE   SERVED   THE   ENGINEER   THROUGH    HALF    A    CENTURY    OF    INDUSTRIAL    PROGRESS 


Coal  Age 


Electrical 
World 


Electrical 
Merchandising 


American 
Machinist 


Industrial 

Engineer 

(  Publxihed  in  Chicago) 


Engineering 
and  Mining 
Journal-Press 


American 
Machinist 

European  Edition 
(London) 


THE  SAFETY  OF 
INDUSTRY 

SOME  four  centuries  ago  Leonardo  da  Vinci  wrote  a 
treatise  on  flying  in  which  he  endeavored,  though  not 
with  entire  correctness,  to  describe  the  mechanism  of 
a  bird's  flight.  It  took  the  intervening  centuries  to  make  his 
theory  a  fact;  and  theory  is  valuable  only  when  it  becomes  a 
fact. 

CD.  It  is  the  irrefutability  of  basic  facts  which  gives  the  modern 
engineer  the  leadership  in  many  of  our  greatest  and  most 
essential  undertakings. 

d.  In  his  hands  he  holds  the  safety  of  this  industrial  age.  Not 
merely  its  commercial  stability,  but  the  solution,  as  well,  of 
many  of  our  problems  of  government,  of  the  revision  of 
ethical  principles,  the  defining  of  international  agreements. 
From  his  statistical  data  will  be  gleaned  much  of  the  means 
for  the  social  and  material  reconstruction  of  the  world. 
<H.  The  rise  of  the  engineer  as  a  leader  in  thought  development 
has  been  rapid.  It  has  come  through  proof  of  his  ability  to 
analyze,  deduce  and  conclude;  and  then  to  put  these  findings 
into  action,  to  express  energy  in  terms  of  fact. 
(DL  An  impressive  proof  of  his  leadership  is  his  being  found 
among  the  directors  of  many  important  financial,  commer- 
cial and  industrial  corporations.  And  when  an  engineer  speaks 
his  associates  give  heed.  For  he  does  not  surmise,  he  states 
facts;  he  does  not  offer  conjecture  or  guesses,  he  submits 
statistical  evidence. 

dL  These  newly  risen  leaders  are  the  producers  of  facts,  the 
originators  of  statistics,  the  developers  of  proofs.  Theirs  is  the 
science  of  truth. They  deal  with  absolutes,  yet  have  no  dogmas, 
for  their  absolutes  are  bases  for  operations,  not  limitations  of 
practice. 

dL  No  new  truth  startles  the  engineer.  He  is  able  to  see  the 
combinations  of  circumstance  which  lead  to  the  one  and  only 
possible  conclusion  which  the  new  truth  proclaims.  The  engi- 
neer gives  the  safety  of  certainty  to  industry. 


Power 


Engineering 
News-Record 


Electric 
Railway 
Journal 


Ingenteria 


Chemical  and 
Metallurgical 
Engineering 


Journal  of 

Electricity  ami 

Western  Industry 

(San  Franciico) 


McGRAW-HILL  COMPANY  •  INC 

NEW    YORK 


Super  Service 

Cord  and  Cable 


Rome  Super  Service  Cord  and  Cable  is 
new — new  in  construction — new  in  the 
service  it  renders — new  in  the  terrific 
tests  it  withstands.  Fit  for  the  tough- 
est job  in  every  service  where  endurance 
counts. 

Fine  stranded  copper,  effectively  insu- 
lated and  built  up  with  cotton  and 
rubber,  over  all  a  heavy  layer  of  Super 
Service  60%  rubber  with  embedded 
cords,  vulcanized  in  steel  molds  under 
tons  of  pressure. 

Send  for  a  sample,  get  a  bit  of  it  be- 
tween your  hands,  feel  that  moulded- 
on  name,  try  to  break  it,  tear  it,  cut  it 
— treat  it  to  the  most  destructive  tests 
you  know — and  know  why  we  call  it 
Super  Service. 


So- 

You  Snip  the  Coupon- 
We  Ship  the  Sample 


N'T    DO    IT  TO  DAV 


DO    IT    NOW    !!! 


TO  THE  ROME  WIRE  COMPANY,  155  RAILROAD  STREET,  ROME,  NEW  YORK 
PLEASE  SEND  THAT  SAMPLE  OF  ROME  SUPER  SERVICE   PERSONALLY  TO: 


Name:. 


Company: 


Address: 


Check    f  Super  Service  Cable* □ 

Kind   <   Super  Service  Cord Li 

Wanted  (.  Super  Seivice  Heater  Cord D 
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I EAUDCJFU^M  GLY  EFFICIENT 


TRAYLOR  BULLDOG 


THE  JAW  CRUSHER  SUPREME 


A  BREAKER  of  advanced  design 
which  ignores  conventicn  to 
deliver  service  to  the  operator  and 
free  him  from  the  thrall  of  evils  aris- 
ing from  the  defective  features  of  the 
original  BLAKE,  now  outgrown. 


FOUR  radically  new,  exclusive, 
patented  ideas  are  built  into  the 
BULLDOG,  with  resulting  increase 
of  efficiency,  lowering  of  operating 
cost  and  minimizing  maintenance 
expense. 


See  Bulletin  9SP  —  Sent  on  Request 


TRAYLOR  ENGINEERING  AND  MANUFACTURING  COMPANY 
ALLENTOWN,  PENNA. 


NEW  YORK  PITTSBURGH 

30  Church  St.  1  133  Fulton  Bldg. 

NEW  ORLEANS 
1215  New  Hibernia  Bank  Bldg. 

Export  Departn 
International  Machy.  Co.,  Santiago.  Chile 


CHICAGO 
1414  Fisher  Bldg. 


LOS   ANGELES 
izens  Nat.  Bank  Bldg 


SEATTLE 
815  Alaska  Bldg. 


TIMMINS.  ONTARIO.  CANADA 

Moore  Block 


SALT  LAKE  CITY 
1 1 1  Dooly  Bldg. 

\l,  104  Pearl  St.,  N  u>  York  City— Cable  Address  "Fonaltra" 

W.  R.  Grace  <*  Co.,  Lima,  Peru  International  Machy.  Co.,  Rio  de  Ja 
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iisulation 


/ 


RUBBER  JNSULATED 

WIRES  CABLES 


The  supreme  importance  of  really  efficient 
rubber  insulation  on  Wires  and  Cables 
is  too  often  overlooked. 

Safety  to  life  and  limb,  and  long  lasting 
service,  should  carry  more  weight  than 
low  price  or  any  other  consideration. 

HAZARD  Wires  and  Cables  are  safe. 
They  stand  up  under  unexpected  surges 
in  current  because  a  high  factor  of  safety 
is  built  into  them — the  compound  in- 
gredients are  right,  the  formula  is  right, 
and  the  supervision  and  testing  service 
are  right. 

For  the  difficult  jobs  we  have  developed 
special  types  of  Cables  that  greatly  out- 
last ordinary  Cables.  Get  our  special 
data  on  any  of  the  following: 

LORECA  ARC  WELDING  CABLE. 
Extra  flexible  and  wearproof.     Patented. 

SPIRALWEAVE  PORTABLE  CORD 

for  Drills,  Riveters,  Portable  Machinery, 
Etc. 
LORECA    REEL   CABLE   for    Electric 
Mine    Locomotives.      Construction    pat- 
ented. 

HAZARD  HARD  SERVICE  MINING 
MACHINE  CABLE.  Twin  or  con- 
centric. Built  to  withstand  the  hardest 
sort  of  work. 

SPIRALWEAVE  CABLE,  loom  woven 
covering  for  strength  and  wear. 

PARKWAY  UNDERGROUND 
CABLE,  steel  tape  armored.  No  con- 
duits necessary. 

Quality  Survives 

Hazard  Mfg.  Co. 

M  \\   MIKK  PITTSItl  KOII 

BN   I  «n*l  8t.  «-'  V»l'l  "■•nil  Bid*. 

■  mi  v.. ii  nqnn 

Ml  W.  Ariiim.  St.  1  1  1  •'>  »■/.■.   81. 

BIRMINGHAM.  1701    M.-i    \i.-. 

Wilkes-Barre,  Pa. 
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Back  of  the  Plant 

Stands  the  Crusher 

and 

Back  of  the  Crusher— 

Co-operation 


The  time  has  passed  when  you  look 
upon  the  purchase  of  a  Rock  Crusher 
as  simply  buying  so  much  tonnage  in 
steel  or  in  iron,  or  as  an  isolated  piece 
of  equipment  without  reference  to 
your  whole  plant. 

The  time  has  passed  when  Mine  Op- 
erators can  afford  to  ignore  the  im- 
portance of  better  methods  in  plant 
operation — methods  in  which  correct 
crusher  purchase  and  crusher  opera- 
tion play  a  vitally  important  part. 

Not  simply  to  buy  an  ore  crusher,  but 
to  do  more  efficient  ore  crushing — in 
this  direction  lies  the  path  to  greater 
profits. 

The  old-time  crusher  salesman  is  out 
of  date.  It  is  not  so  important  to 
know  how  any  given  crusher  is  built 
as  it  is  to  be  certain  what  it  will  do 
for   you — how   it  will   fit   into   your 


operations — whether  you  are  operat- 
ing in  a  way  calculated  to  work  the 
crusher   to    full    100%    capacity    and, 
efficiency. 

There  are  many  crushers  running*  to- 
day at  50  to  75%  capacity  that  might 
be  running  at  100%  under  different 
conditions. 

There  are  many  600-tons-an-hour 
Crushers  being  bought  by  plants 
which  use  them  to  crush  only  300 
tons  per  hour — other  crushers  run- 
ning idle  a  good  part  of  the  time. 
Many  circumstances  are  to  blame  for 
this — the  manner  of  blasting,  the  size 
of  steam  shovels  in  service,  the  ar- 
rangement of  primary  and  secondary 
crushers,  etc. 

It  is  clear,  then,  that  in  the  purchase 
of  a  crusher  you  need  the  skilled  co- 
operation of  an  experienced  company 


whose  aim  is  to  sell  efficient  crush- 
ing first  and  efficient  crushers  sec- 
ond. In  some  cases  you  may  discover 
— with  their  help — that  you  can  use 
a  smaller,  less  expensive  crusher  than 
you  thought  possible.  In  others,  that 
a  given  crusher  will  produce  far 
greater  tonnage  by  different  methods 
in  blasting,  shovel  operation  or  plant 
arrangement. 

These  considerations  apply  to  the  large 
and  small  mine  operator  —  to  any  man 
who  owns  and  operates  a  crushing  plant. 
They  apply  to  the  purchase  of  any  type 
of  crusher — but  in  particular  to  Buchanan 
Crushers,  backed  as  they  are  by  an  organ- 
ization prepared  and  competent  to  co- 
operate, to  study  your  problems,  to  work 
with  your  men  as  regards  methods  of 
blasting  and  the  many  other  factors  that 
influence  production — in  short,  prepared 
to  assist  you  in  securing  more  efficient 
crushing  as  opposed  to  the  mere  sale  of 
more  crushers. 


C£G.  BUCHANAN  CO.,  Inc. 

West  and  Cedar  Streets,  New  York 


"JVot  simply  to  self  Rock  Crushers*  bat 
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Shadows 


of  Coming  Events 

The  cutting  and  welding  torch  is 
regularly  called  away  from  its  rou- 
tine tasks  to  bridge  over  an  emer- 
gency breakdown. 

Years  of  experience  have  taught 
Prest-O-Lite  that  satisfactory  ser- 
vice must  anticipate  unexpected  gas 
needs  on  such  occasions.  Hence 
Prest-O-Lite  service,  built  to  satisfy 
the  user's  needs,  rarely  fails  to  have 
foreseen  the  emergency. 

Each  Prest-O-Lite  user  looks  to  his 
nearest  District  Sales  Office,  not 
merely  for  arrangements  to  ade- 
quately cover  acetylene  needs,  but 
for  helpful  co-operation  and  advice 
on  any  matter  involved  in  the  use 
of  acetylene. 

DISSOLVED    ACETYLENE 
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THE  PREST-O-LITE  COMPANY,  INC. 

General  Offices:  Carbide  and  Carbon  Building,  30  East  42nd  Street,  New  York 

Balfour  Building,  San  Francisco;  In  Canada:  Prest-O-Lite  Company  of  Canada,  Limited,  Toronto 
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Hydrogen  From  the  Air 

WE  HAVE  HAD  occasion  before  to  speak  of  the 
pseudoscience  served  us  by  the  newspapers. 
Comes  now  no  less  a  popular  hero  than  Mr. 
Arthur  Brisbane  with  the  following  in  the  Neiv  York 
American: 

"German  scientists,  according  to  the  great  Einstein,  have 
solved  the  problem  of  producing  cheap  hydrogen.  If  that 
could  he  done  the  fuel  problem  would  be  settled  for  the  next 
thousand  years,  simply  by  burning  up  the  atmosphere, 
instead  of  slowly  digging  coal.  Get  hydrogen  and  nitrogen 
from  the  air  cheap  and  the  world's  wealth  is  multiplied 
by  ten." 

We  had  fondly  imagined,  credulous  as  we  are,  that 
it  was  fairly  generally  known  that  the  air  was  made 
of  oxygen  and  nitrogen,  and  that  hydrogen  and  oxygen 
go  to  make  up  water.  Apparently  Mr.  Brisbane's 
knowledge  of  science  is  no  more  extended  than  is  his 
comprehension  of  economics. 

And  after  the  atmosphere  is  exhausted — what  next? 


Independent  Journalism  and  Service 
to  the  Industry 

A  CONTEMPORARY  publishes  an  eight-page  article 
on  the  Argonaut  disaster.  A  careful  reading  of 
-  this  article  leaves  the  impression  that  Fate  had 
taken  the  lives  of  these  forty-seven  miners  despite 
every  precaution  that  human  ingenuity  and  foresight 
could  devise. 

It  has  remained  for  the  Journal-Press  to  tell  the  whole 
story,  the  real  story.  Where  there  have  been  differ- 
ences of  opinion  (and  some  there  have  been),  the 
Journal-Press  has  impartially  presented  both  sides.  No 
less  than  a  dozen  letters  have  been  printed  from  con- 
tributors to  our  discussion  pages.  Editorially  we  have' 
said  what  we  thought.  We  feel  that  we  have  been 
instrumental  in  indelibly  impressing  upon  the  minds  of 
everyone  in  the  mining  industry  the  necessity  for  taking 
every  reasonable  measure  to  prevent  mine  fires,  and 
to  make  adequate  provision  for  fighting  them.  We  have 
perhaps  hurt  the  pride  of  some,  but  we  have  been  honest 
and  we  have  published  the  facts. 


The  Near  East  and  Mexico 

THAT  THE  CUSTOMS  of  the  Near  East  have 
influenced  the  American  continent  would  be 
doubted  by  the  average  man.  Yet  the  traveler 
in  Mexico  who  observes  the  fine  old  churches  of  that 
country  will,  if  he  is  also  familiar  with  the  Near  East, 
not  fail  to  note  the  Byzantine  type  of  the  Mexican 
architecture.  As  a  matter  of  fact,  the  Mexican  church 
architecture  is  Spanish;  and  the  Spanish  learned  their 
architecture  from  the  Mohammedan  Moors,  who  were 
the  cultured  race  of  their  time  on  the  Iberian  penin- 
sula ;  and  the  Moors  borrowed  their  architecture  in  part 
from    the    wonderful    examples    of    the    old    Byzantine 


Empire,  which  was  conquered  by  the  Turks,  and  its 
architecture  adopted  as  their  own.  Thus,  the  Byzantine 
Greeks  imparted  somewhat  of  their  architectural  genius 
to  the  Turks,  the  Turks  to  the  Moors,  the  Moors  to 
the  Spaniards,  and  so  to  Mexico  and  on  down  to  the 
present  day. 

Again,  our  readers  who  observed  in  our  issue  of 
Sept.  9  the  illustration  of  the  ancient  Phoenician  mine 
ladder  in  Spain  will  have  recognized  it  as  the  famous 
"chicken  ladder"  of  Mexico,  identical  as  to  shape  and 
disposition.  When  we  looked  at  this  picture  we  were 
brought  back  forcibly  to  the  climbs  we  have  made  so 
many  times  in  Mexico,  up  and  down  abandoned  shafts, 
over  rotten  "chicken  ladders"  placed  just  as  perilously 
as  the  picture  shows — just  so.  And  the  Mexicans  like 
to  "pack"  the  ore  on  their  backs  up  these  ladders  just 
as  the  Phoenicians  taught  the  Iberians  to  do.  The  story 
of  the  wanderings  of  this  "primitive"  ladder  is  as  long 
as  that  of  church  architecture.  Brought  by  the 
Phoenicians  to  Spain,  it  persisted  to  Mexico,  and  has 
outlasted  the  centuries  of  Mexican  mining. 

Even  the  national  rice  dish  of  Mexico  is  prepared 
and  eaten  in  the  same  way  as  the  rice  of  Turkey — the 
"pillaf" ;  and  the  line  of  origin  may  be  traced  to  the 
same  source  as  the  church  architecture. 


Treasure  Island 

THE  romance  of  piracy  finds  its  hectic  afterglow 
in  the  treasure-hunting  expeditions  to  which  the 
public  is  invited  by  promoters  that  disregard  the 
prosaic  regulations  of  the  State  Securities  Act  in  Cali- 
fornia. The  organizers  of  one  venture  offer  shares  in 
an  expedition  that  is  to  recover  twelve  million  dollars' 
worth  of  gold,  silver,  and  precious  stones  said  to  have 
been  buried  by  pirates  on  Cocos  Island,  off  the  Peruvian 
coast.  The  shares  in  this  expedition  are  offered  at 
$1,000  apiece  to  a  hundred  persons,  who  are  invited  to 
be  passengers  on  the  vessel  that  is  to  be  chartered  and 
to  participate  themselves  in  the  search  for  "pieces  of 
eight"  and  other  piratic  loot,  after  the  style  of  "Treas- 
ure Island."  The  key  to  the  secret  place  where  the 
gold  and  jewelry  are  hidden  is  held  by  August  Gissler, 
a  German,  formerly  a  resident  on  Cocos  Island  and  at 
one  time  Governor  there,  so  it  is  said.  Who  appointed 
him  Governor  we  are  not  told.  Certainly  he  will  be 
a  suitable  candidate  for  reappointment  if  he  finds 
$12,000,000  more  or  less  and  shares  it  with  100  worthy 
San  Franciscans. 

Another  expedition  of  an  equally  romantic  character 
is  sponsored  by  a  Mr.  H.  J.  Stocker,  of  the  Bethlehem 
Engineering  Corporation.  Mr.  Stocker  proposes  to  un- 
earth a  buccaneer's  hoard  at  a  place  described  vaguely 
as  "midway  between  New  York  and  San  Francisco,  near 
Panama,  in  the  Pacific  Ocean,"  which  leaves  plenty  of 
latitude  to  the  imagination,  including  palm-sheltered 
islands  in  purple  spheres  of  sea  inhabited  by  dusky 
simpletons  unaware  of  the  wealth  over  which  they  have 
been  playing  for  a  hundred  years  or  more.     These  in- 
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vitations  to  an  excursion  in  the  South  Seas  sound  harm- 
less enough,  but  the  Commissioner  of  Corporations  has 
objected  to  the  advertisements  of  Messrs.  Gissler  and 
Stocker  because  they  contravene  a  law  intended  to  pre- 
vent the  fool  from  parting  with  his  money.  If,  there- 
fore, the  expeditions  are  to  set  forth  to  the  treasure 
islands,  they  must  choose  a  port  not  on  the  Californian 
coast. 


A  Metallurgical  Comparison 

TWO  interesting  metallurgical  developments  are  to 
be  chronicled  to  the  credit  of  the  Coeur  d'Alene 
region.  The  first  is  the  adoption  of  the  all-sliming 
all-flotation  method  in  the  mill  at  the  Morning  mine, 
owned  by  the  Federal  Mining  &  Smelting  Co.  The  orig- 
inal mill  was  built  about  thirty  years  ago  and  has  under- 
gone successive  changes  with  the  amplification  of  the 
old  German  method  of  gradual  reduction  and  step- 
concentration  by  means  of  rolls,  jigs,  and  tables.  The 
plant  now  is  being  reconstructed  for  the  purpose  of 
reducing  all  the  pulp  to  slime  previous  to  concentration 
by  flotation  d  la  Minerals  Separation. 

It  is  a  noteworthy  fact  that  the  Morning  mine  has 
been  productive  for  thirty-seven  years,  or  more  than 
the  life  of  one  generation  of  man. 

The  other  bit  of  news  relates  to  the  Tainton  process, 
which  has  been  developed  at  the  Bunker  Hill  mill,  at 
Kellogg,  by  Mr.  Urlyn  C.  Tainton,  an  Afrikander,  who 
has  invented  a  process  for  treating  complex  sulphide 
ore.  This  involves  fine  grinding,  concentration,  roast- 
ing, leaching,  and  precipitation.  The  copper  and  zinc 
in  the  roasted  concentrate  are  dissolved  in  sulphuric 
acid,  the  copper  then  being  precipitated  by  zinc  dust, 
while  the  zinc  is  precipitated  electrolytically  on  alumi- 
num cathodes.  The  residue — containing  the  lead,  silver, 
and  gold — is  leached  by  brine,  all  three  metals  then 
being  precipitated  on,  and  by,  a  rotary  cathode  made  of 
"duriron"  or  even  sheet  iron.  The  lead  and  the  precious 
metals  can  be  recovered  separately  in  the  same  machine. 
Free  chlorine  is  liberated  and  serves  later  to  regenerate 
the  leaching  solution.  We  may  add  that  Messrs.  F.  L. 
Bosqui  and  Thomas  H.  Leggett,  both  of  New  York,  and 
well  known  to  our  readers,  have  been  at  Kellogg  super- 
vising a  working  test  on  a  carload  of  complex  ore,  con- 
taining the  five  metals,  from  the  Pecos  mine,  in  New 
Mexico.  The  test  is  said  to  have  given  satisfactory 
results.  The  present  experimental  plant  has  a  capacity 
of  a  ton,  more  or  less,  depending  on  the  metallic  output. 
It  is  being  enlarged  to  a  capacity  of  thirty  to  fifty  tons 
per  day.  Millmen  and  metallurgists  will  be  interested 
in  watching  the  inevitable  comparison  offered  by  the 
operation  of  these  two  processes  in  the  same  district. 
Will  all-sliming  and  all-flotation  prove  more  effective 
than  the  roasting,  leaching,  and  precipitation? 


The  Greatest  American 

THE  STUDENTS  at  Bowdoin  College  recently  bal- 
loted as  to  who.  in  their  opinion,  was  the  greatest 
American.  The  choice  fell  upon  Edisnn,  with  Wil- 
ind  Lodge  coming  some  distance  afterward)  and 
Blindry  others  as  runners-tip.  So  thinks  Young  Amer- 
ica; and  surely  Edison  is  a  great  man.  a  wielder  of 
thunder  bolls,  a  colossal  example  of  the  domination  of 
man  over  natural  forces! 

But  as  to  the  greatest  American  of  our  time,  we  have 
a  shrewd    guess   as   to   who   he    is.     The   influence  of 


America  phenomenally  remains,  in  spite  of  our  stupid 
blunders,  paramount  in  the  world.  The  world  does  not 
respect  our  armed  power ;  it  does  not  respect  any  armed 
power — it  hates  it,  and  is  always  ready  to  match  blow 
for  blow.  But  everywhere  there  persists  the  belief,  in 
the  rank  and  file  of  foreign  lands,  that  "America  is 
humanitarian";  and  they  listen  to  what  America  will 
say  as  to  one  who  is  a  well-wisher  to  all.  When  the 
freedom  of  the  Dardanelles  was  being  debated,  the 
other  day,  at  the  Lausanne  conference,  a  final  deadlock 
had  been  reached  between  the  Allies  on  the  one  hand  and 
the  Turks  and  Russians  on  the  other.  Then  the  Ameri- 
can representative  spoke,  saying  that  America  would 
like  to  have  her  citizens  go  everywhere,  her  merchant 
ships  to  go  wherever  they  would  float,  and  her  cruisers 
likewise.  And  immediately  Turkey  agreed,  and  Rus- 
sia agreed.  The  newspapers  stated  in  headlines  "Amer- 
ica Awes  Turks."  Awes? — nonsense.  The  Turks  trust 
America's  impartiality — they  distrust  every  European 
nation.  The  American  colleges  in  Turkey,  the  Ameri- 
can relief  work,  stand  in  contrast  as  a  record  to  the 
diplomatic  sharp  practice,  the  military  encroachments, 
of  Europe.  And  Russia — in  Russia  the  peasants  pro- 
nounce the  word  "American"  with  reverence,  and  a 
hard-headed  naval  officer  and  engineer  recently  told  us 
that  their  attitude  toward  one  American  can  only  be 
called,  even  conservatively  speaking,  worship.  A  pretty 
strong  word  for  a  naval  officer.  There  is  one  American 
of  whom  King  Albert  of  the  Belgians  recently  said  that 
the  Belgian  people  regarded  him  as  "a  savior."  Strong 
words  from  the  soldier  king — but  he  meant  them.  That 
same  American  has  wrought  upon  the  stiff-necked  Ger- 
man nation  so  that  they  look  to  America  for  all  just  and 
generous  actions  and  free  her  of  their  general  bitter- 
ness and  suspicion.  So  that  we,  in  our  sober  judgment, 
would  vote  with  the  millions  of  Europe  that  the  greatest 
American  of  his  day  is  this  man,  and  that  history  will 
so  clearly  recognize  him.  The  feeder  of  millions,  friend 
and  foe ;  the  savior  of  myriads  of  children  who  bless  his. 
name;  the  greatest  moral — and  hence,  as  we  have  seen, 
material — influence  which  America  has  produced  since 
the  time  of  Lincoln.  And  he  happens  to  be  a  mining 
engineer. 

Anaconda  Absorbs  Chile  Copper  Co. 

A  PPARENTLY  Anaconda's  appetite  was  only 
/-*  whetted  by  the  absorption  of  the  American  Brass 
■L  \.  Co.,  and  it  has  taken  the  acquisition  of  Chile 
Copper  Co.  to  satisfy  the  pangs  of  amalgamation  or 
consolidation  with  other  units  of  the  industry.  The 
Anaconda  Copper  Mining  Co.  itself  is  the  outcome  of 
combining  many  mining  enterprises  in  the  Butte  copper 
area,  and  it  is  only  carrying  this  method  of  growth 
several  degrees  further.  The  expansion  which  occurred 
when  Anaconda  bought  American  Brass  Co.  gave  more 
than  an  adequate  outlet  to  the  Montana  production. 
The  purchase  of  Chile  Copper  gives  Anaconda  the  larg- 
est low-cost  copper  mine  in  the  world  and  a  fitting 
companion  of  the  largest  manufacturer  of  copper  prod- 
ucts. As  in  all  such  arrangements,  it  is  interesting  to 
reflect  on  the  motive  which  may  have  been  responsible 
for  the  transaction. 

The  opinion  has  been  publicly  expressed  that  Ana- 
conda wishes  to  assume  ;i  position  in  the  copper  indus- 
tr\  comparable  with  that  of  the  United  States  Steel 
Corporation  in  the  iron  and  steel  trade  or  the  Standard 
(til  Co.  in  the  oil  industry.     This  reasoning  is  probably 
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not  far  from  correct.  At  the  present  time,  although 
there  are  some  gigantic  American  copper  companies 
operating  in  North  and  South  America,  such  as  Utah, 
Phelps  Dodge,  Anaconda,  Chile,  Braden,  and  others, 
none  of  them  occupies  a  dominant  position — dominant 
in  the  sense  that  they  are  powerful  enough  to  adopt  a 
production  and  selling  policy  that  will  inure  to  the 
stabilization  of  prices.  Some  of  them  have  adopted 
such  a  policy,  but  without  avail. 

The  business  of  producing  and  selling  copper  today 
is  highly  competitive.  Although  a  half  dozen  distinct 
groups  of  producers  control  production,  each  group 
has  a  different  and  independent  outlook  on  production, 
the  market  and  anything  else  in  which  it  happens  to  be 
interested.  The  strongest  group  is  that  represented  by 
the  selling  agency  of  Guggenheim  Brothers.  This  firm 
handles  the  output  of  Utah,  Ray,  Chino,  Nevada  Con- 
solidated. Chile,  Kennecott,  and  Braden  Copper  com- 
panies. In  the  aggregate  a  heavy  tonnage  is  sold  by 
this  one  agency,  but  relative  to  the  entire  commerce 
the  ratio  is  only  about  35  per  cent  of  the  total  North 
and  South  American  production.  Despite  the  fact  that 
this  percentage  is  larger  than  that  for  any  other  group, 
it  is  insufficient  to  give  leadership  in  the  industry. 

Though  the  transfer  of  Chile  Copper  to  Anaconda 
will  not  give  Anaconda  a  relatively  greater  predomi- 
nance than  that  formerly  held  by  Guggenheim  Brothers, 
it  is  a  big  step  forward  to  leadership.  It  may  presage 
further  acquisitions  necessary  to  give  Anaconda  the 
premier  position.  There  is  a  feeling  among  producers 
that  a  "Steel  Corporation,"  with  its  financial  strength, 
is  badly  wanted  in  the  industry,  on  the  ground  that 
such  a  company  would  be  able  to  minimize  price  fluctua- 
tions or  make  them  less  violent  than  they  have  been  in 
the  past.  The  kaleidoscopic  change  from  activity  to 
stagnation  which  has  frequently  been  the  lot  of  copper 
producers  has  made  them  anxious  to  seize  on  anything 
that  will  improve  their  position. 

In  explaining  the  willingness  of  the  Guggenheim  in- 
terests to  relinquish  control  of  Chile  Copper,  one  need 
not  go  widely  afield  to  seek  a  plausible  motive.  The  re- 
cent sudden  death  of  Mr.  Isaac  Guggenheim  undoubt- 
edly came  as  a  shock  to  the  family,  and  more  than  likely 
served  as  a  vivid  reminder  that  the  strenuous  high- 
pressure  pace  of  modern  business  imposes  its  exactions 
upon  those  who  try  to  keep  up  with  it.  The  Guggen- 
heims  can  well  afford  to  rest  on  the  laurels  they  have 
won  in  the  copper  business. 


Calumet  &  Hecla  Follows  Anaconda's  Lead 

THE  EPIDEMIC  of  stock-dividend  declarations 
which  was  begun  by  the  Standard  Oil  companies 
and  has  swept  the  whole  industrial  field  has  as 
its  basis,  according  to  common  explanation,  the  escape 
of  taxation  of  surplus.  Not  having  large  surpluses  to 
divide,  the  mining  industries  have  not  participated  in 
this  widespread  practice.  They  have  resorted  to  dif- 
ferent means  in  strengthening  their  industrial  and  fin- 
ancial positions.  Copper  companies  in  particular  have 
had  no  melons  to  cut,  but  the  recent  announcement 
of  an  impending  Calumet  &  Hecla  Mining  Co.  consolida- 
tion indicates  that  the  leadership  of  the  Anaconda  Cop- 
per Mining  Co.  in  effecting  a  revolutionary  reorganiza- 
tion of  its  position  in  the  world's  copper  mining 
industry  is  causing  other  companies  to  consider  taking 
similar  steps. 

The  various  mines  of  the  Calumet  &  Hecla  group, 


Ahmeek,  Isle  Royale,  Tamarack,  Superior,  Osceola,  and 
others,  not  to  forget  the  Calumet  &  Hecla  unit  itself, 
have  all  been  operated  under  one  central  direction  for 
many  years,  but  the  individual  properties  have  main- 
tained separate  corporate  existences.  The  valuation  of 
the  units  which  has  been  performed  by  several  eminent 
engineers  with  a  view  to  a  merger  of  the  vast  holdings 
of  Calumet  &  Hecla  in  northern  Michigan  repeats  the 
effort  that  was  made  some  twelve  years  ago  to  bring 
about  a  similar  consolidation.  At  that  time,  however, 
the  obduracy  of  certain  minor  stockholders  prevented 
the  consummation  of  the  plans  of  the  directors.  How- 
ever, it  is  not  the  closer  knitting  of  the  Calumet  & 
Hecla  fabric  which  is  most  significant,  but,  rather,  the 
announcement  that  "plans  are  also  under  consideration 
for  the  acquisition  of  manufacturing  facilities  which 
will  assure  the  consumption  of  a  large  part  of  the  out- 
put of  the  mines."  In  other  words,  C.  &  H.,  like  Ana- 
conda, will  have  its  outlet  for  production  independent 
of  the  general  copper  market. 

No  mention  has  been  made  of  the  manufacturing 
plant  for  which  negotiations  are  being  made.  Several 
excellent  selections  are  available,  despite  the  fact  that 
the  American  Brass  Co.  overshadows,  in  volume  of  pro- 
duction, that  of  its  competitors.  The  American  Brass 
Co.  by  no  means  has  had  the  manufacturing  field  all 
to  itself  and  has  been  subject  to  competitive  influ- 
ences. Calumet  &  Hecla  will  be  the  second  copper 
company,  after  the  manufacturing  outlet  is  acquired, 
to  assume  the  so-called  "vertical  trust"  form  of  cor- 
porate expansion,  which  has  as  its  object  the  control 
of  a  commodity  from  the  time  it  is  produced  as  a  raw 
material  until  it  is  finally  sold  to  consumers  as  a  manu- 
factured product. 

In  view  of  the  tendency  in  this  country  to  form  large 
amalgamations,  tremendous  business  enterprises  and 
the  like,  one  cannot  help  wondering  whether  mere  size 
alone  is  so  much  of  an  advantage  as  it  is  ordinarily 
held  to  be.  In  the  railroad  systems  of  the  country  it 
most  certainly  is  not.  The  smaller  lines,  such  as  the 
Central  R.R.  of  New  Jersey,  the  Delaware  &  Hudson, 
the  Lackawanna,  the  Reading,  the  Norfolk  &  Western 
and  others,  are  the  high  dividend  payers,  whereas  the 
large  systems,  such  as  the  Pennsylvania,  the  New  York 
Central,  the  Santa  Fe  and  others,  are  not  conspicuous 
for  the  size  of  their  payments  to  stockholders.  In  the 
mining  industries,  some  of  the  smaller  properties  have 
been  singularly  successful  mines.  Miami  Copper  main- 
tained production  and  dividends  during  the  depression, 
United  Verde  Extension  since  1916  has  been  placed  on 
the  dividend  paying  list,  while  many  larger  copper  com- 
panies have  not  been  so  fortunate.  It  is  unsafe  to 
carry  a  generalization  too  far  and  there  are  many  ex- 
ceptions to  the  rule,  but  is  it  not  likely  that  the  smaller 
mines  can  build  up  and  maintain  a  high  morale  more 
easily  than  their  larger  brethren?  For  one  thing,  the 
directors  and  executives  can  keep  in  closer  touch  with 
the  rank  and  file  of  their  organization,  which  counts 
for  a  great  deal  in  these  days  of  serious  labor  trouble. 
But  we  are  digressing. 

The  plans  given  out  by  Calumet  &  Hecla  are  further 
developments  in  a  year  in  the  copper  industry  which 
has  been  crowded  with  epoch-making  projects  that  have 
been  announced  and  consummated  with  bewildering 
rapidity.  Anaconda  buys  American  Brass,  Anaconda 
absorbs  Chile  Copper,  Calumet  &  Hecla  is  trying  to  ob- 
tain a  manufacturing  outlet  for  its  production.  What 
next? 
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The  Colorado  River  Project 


By  T.  A.  Rickard 


THREE  years  ago  Mr.  Herbert  Hoover  discussed 
the  problems  of  the  day  before  the  principal  clubs 
of  San  Francisco;  despite  a  poor  delivery  his 
utterances  commanded  keen  attention,  because  he  was 
better  informed  on  world  affairs  than  any  other  man 
in  the  country  and  he  had  proved  himself  to  be  one 
of  the  supremely  useful  men  of  his  generation.  Last 
month  he  re-visited  San  Francisco  and  again  made  a 
series  of  addresses.  On  December  1  he  was  the  guest 
of  the  Commonwealth  Club.  The  unusually  large 
attendance  indicated  that  he  retains  his  hold  on  the 
goodwill  of  thoughtful  men.  He  was  received  with 
enthusiasm;  he  was  heard  with  rapt  attention.  His 
delivery  has  improved;  he  does  not  talk  to  his  soup- 
plate  as  much'  as  formerly;  he  continues  to  wear  the 
stereotyped  dark-blue  serge  suit,  and  he  stands  with 
his  hands  in  his  pockets,  disdaining  oratorial  gestures. 
He  talks  to  his  audience;  and  he  talks  the  organized 
common-sense  that  Huxley  said  was  science.  The  man- 
ner may  be  faulty,  but  the  matter  is  fine.  On  the 
occasion  to  which  I  refer  he  described  the  project  for 
developing  the  usefulness  of  the  Colorado  river,  a  sub- 
ject that  he  had  at  his  finger  tips  because  he  had  been 
acting  as  chairman  of  the  commission  that  has  been 
unraveling  the  legal  tangle  arising  out  of  the  conflict- 
ing water-rights  of  seven  States — Arizona,  California, 
Colorado,  Nevada,  New  Mexico,  Utah,  and  Wyoming. 
"The  Colorado  river  is  the  greatest  single  undeveloped 
resource  of  the  American  people",  he  declared.  The 
storage  of  its  waters  in  the  great  canyon  would  yield 
four  or  five  million  horse-power,  or  considerably  more 
than  the  total  electric  energy  as  yet  developed  in  the 
whole  Sierra  Nevada  region.  The  use  of  the  water  for 
irrigation  would  increase  the  area  of  cultivable  land 
in  the  watershed  of  the  Colorado  from  2\  million  acres 
to  6  million  acres,  and  it  would  add  3,000,000  of  popula- 
tion, besides  protecting  the  Imperial  Valley  and  its 
investment  of  $75,000,000  from  destruction  by  floods. 
Existing  irrigation  has  absorbed  the  whole  of  the 
minimum  flow.  An  enormous  annual  variation  in  the 
volume  of  water  hinders  development;  therefore  stor- 
age is  needed.  Many  sites  for  the  purpose  are  avail- 
able, particularly  two,  both  of  which  would  retain  the 
entire  flow  of  the  river  in  14  months.  The  building  of 
voire  has  been  prevented  by  the  legal  difficulties 
arising  from  ini'  ribution  of  the  water.   Con- 

flicting decisions  of  the  courts.  State  and  Federal,  have 
stood  in  the  way.  Hence  the  plan  now  to  be  adopted 
of  falling  back  on  the  constitutional  right  of  the  States 
to  make  treaties  among  thei  Commission 

appointed  to  settle  these  difficulties  and  to  outline  a 
policy  of  development   was  in  session   at   Santa   Fe  "lasl 

week,"  said  Mr.  Hoover,  and  a  plan  was  prepared  to 
cover  all  the  principal  contingencies.  Agriculture  is  to 
be  given  priority  over  power.  The  CO]  did  that  thl 
ened  to  delay  development  for  a  quarter  of  B  century 
has  been  settled  by  unanimous  agreement,  and  the  joint 
proposals  will  be  submitted  shortly  for  ratification  to 
the  legislature!  of  tin-  leveral  Stab  and  to  the  Con- 
gress. The  next  step  is  to  promote  the  actual  produc- 
tive development  of  tl  of  the  river.  To  do 
that  Federal  assistance  needed,  more  particularly  for 
the  purpose  cf  controlling  the  lower  river  and  thereby 

protecting    the    Imperial    Valley,    which    otherwise    may 


revert  to  its  former  status  as  Salton  Sea.  During  the 
last  flood  the  Valley  escaped  destruction  by  less  than 
nine  inches  in  the  height  of  the  dikes.  An  expenditure 
of  $20,000,000  will  protect  Imperial  Valley  in  per- 
petuity, and  the  income-tax  accruing  from  increased 
agriculture  will  suffice  to  pay  back  this  appropriation. 

Mr.  Hoover  then  turned  to  the  National  budget  and 
the  cost  of  government.  The  plan  to  re-organize  the 
departments  at  Washington  is  in  hand.  He  made  men- 
tion of  the  scheme  for  co-ordinating  the  engineering 
work  of  the  Government.  Apparently  the  idea  of  a 
Federal  Department  of  Public  Works  has  been  shelved, 
for  he  said  that  the  various  engineering  activities 
would  be  placed  in  charge  of  an  Under-Secretary  in 
the  Department  of  the  Interior,  instead  of  being  scat- 
tered among  7  departments  and  22  bureaus.  He  told 
the  story  of  the  bears  to  illustrate  the  absurdities  of 
the  existing  system:  the  polar  bear  is  in  the  care  of  the 
Department  of  Commerce,  the  grizzly  belongs  to  the  De- 
partment of  the  Interior,  and  the  brown  bear  to  the 
Department  of  Agriculture !  However,  the  main  econ- 
omy to  be  effected  through  the  proposed  plan  of  re- 
organization will  be  indirect;  the  saving  in  time  and 
money  to  the  people  doing  business  with  the  Govern- 
ment, he  explained,  will  be  greater  than  "the  direct 
savings  to  the  national  budget  in  eliminating  the  pres- 
ent overlapping  and  duplications  of  work".  The  devel- 
opment of  the  reproductive  assets  of  the  nation  could 
do  more  to  lessen  the  burden  of  taxes  than  a  reduction 
of  pennies  in  bureaucratic  administration.  The  budget 
had  done  much  already  in  "curtailing  log-rolling  in 
national  expenditure".  The  expenses  of  the  Govern- 
ment this  year  would  be  $3,200,000,000,  a  decrease  of 
$1,600,000,000  as  compared  with  two  years  ago.  No 
less  than  197,000  men  have  teen  dropped  from  Govern- 
ment service  and  returned  to  productive  activity,  chiefly 
by  the  reductions  in  the  Army  and  Navy.  Of  the  total 
Federal  expenses  two  billion  dollars,  or  61  rr,  went 
to  meet  the  cost  of  past  wars  and  18r,  was  being  spent 
on  account  of  future  wars,  although  our  Army  has  been 
so  reduced  that  it  numbers  "less  than  the  policemen  on 
our  streets".  At  present  the  legislative,  administrative, 
and  regulatory  functions  of  the  Government  absorb 
12',  of  the  budget,  leaving  only  7%  for  reproductive 
work.  "Only  7  units  out  of  100!"  To  this  he  added 
the  remark:  "The  services  (lone  in  aid  of  railroads, 
harbors,  and  agriculture  bring  1000%  of  return  to  the 
American  people".  We  must  aim  to  reduce  the  tax 
burden  by  increasing  our  expenditure  on  reproductive 
development,  for  little  more  can  lie  done  by  economies 
elsewhere.  "We  must  not  do  anything  that  destroys 
the  initiative  and  the  productive  impulse  of  our  people. 
The  test  of  our  system  is  whether  it  carries  within 
itself  the  impulse  to  progress.  The  fundamental  pur- 
pose of  government  is  to  Improve  the  standard  of  living 
and  thereby  prepare  the  soil  from  which  shall  grow  the 
liner   flowers  of  civilization". 

This  utterance  of  our  mining  engineer  Secretary  of 

Commerce  was  well  worthy  of  his  reputation.  It  was 
intensely  interesting  to  watch  him  in  his  attack  upon 
constructive  problems  in  government  and  to  listen  to 
the  expression  of  ideals  so  essentially  American.  What 
would  Abraham  Lincoln  think  of  this  humanitarian 
engineer?  The  sure  answer  conveys  the  greatest  com- 
pliment  that   one  can  pay  to  Herbert  Hoover. 


December  30,  1922 
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The  Effect  of  Prohibition 
The  Editor: 

Sir — Referring  to  Mr.  Loring's  letter  on  "Prohibition 
and  the  Mining  Industry,"  in  your  issue  of  Dec.  2,  I 
agree  with  the  statement  that  the  "ten  day  man"  is 
not  as  good  a  miner  as  he  used  to  be.  He  still  roams 
around,  but  while  he  is  on  the  job  he  is  certainly  not 
as  efficient  as  in  former  times.  I  doubt,  however,  if  the 
old-time  miner,  even  the  one  who  remained  at  his  work 
during  the  war,  is  as  interested  as  in  days  gone  by. 
There  seems  to  be  a  lowering  of  morale,  a  lack  of  the 
spirit  of  accomplishment,  that  was  more  or  less  evident 
among  the  majority  of  underground  men.  How  much 
of  this  is  due  to  prohibition  is,  of  course,  a  moot  ques- 
tion, but  I  feel  that  prohibition  is  responsible  for  much 
of  the  trouble  and  unrest  of  the  present  day. 

We  have  found  in  this  district,  that  with  the  advent 
of  prohibition  came  no  reformation  of  habitual  drunk- 
ards. The  occasional  drinkers  still  drink  occasionally, 
and  in  some  instances  men  who  did  not  drink  before 
now  drink  the  poisonous  moonshine  or  adulterated  boot- 
leg whiskey.  If  prohibition  can  prohibit,  all  well  and 
good ;  if  it  can  not,  let  us  recognize  the  fact  and  amend 
the  enabling  act  so  that  it  will  be  more  practical  as  well 
as  more  acceptable.  Robert  M.  Betts. 

Cornucopia,  Ore. 


Getting  the  Man  and  the  Job  Together 
The  Editor: 

Sir — I  have  found  that  one  of  the  greatest  problems 
of  the  man  who  has  followed  mining  and  milling  work 
in  the  West  is  to  obtain  employment  when  for  any  rea- 
son he  may  be  out  of  a  job.  There  are  many  employ- 
ment offices  throughout  the  country  that  charge  exorbi- 
tant commissions  for  their  services,  and  that  even  then 
do  not  assure  you  a  permanent  position.  They  fre- 
quently misrepresent  conditions  at  the  place  where 
the  job  is.  In  many  places  on  the  Pacific  Coast  a  man 
can  walk  into  an  employment  agency,  pay  a  $2  fee  and 
get  a  good  job.  They  will  tell  you  the  truth  about  it 
and  will  tell  you  how  long  the  work  will  last. 

Farther  east,  however,  you  have  to  pay  some  chair 
warmer  your  first  month's  pay  in  advance,  and  then  you 
do  not  know  what  you  are  getting.  A  great  many  men 
have  families,  and  cannot  afford  to  work  for  the  benefit 
of  an  employment  agent  for  the  first  month,  especially 
when  the  job  may  be  finished  at  the  end  of  that  time. 
The  result  is  a  great  hardship  on  men  who  have  spent 
most  of  their  lives  following  mining  and  milling,  either 
on  construction  or  operation. 

Would  it  not  be  possible  for  mining  companies  to 
make  known  their  wants  for  unskilled  labor  through 
the  Searchlight  Section  of  the  Engineering  and  Mining 
Journal-Pressl  A  great  many  men  have  come  to  me 
asking  for  help  in  finding  a  job,  and  I  am  sure  you 
would  be  doing  the  mine  workers  a  great  service  if  you 
could  help  solve  this  problem.  R.  W.  Stewart. 

Candelaria,  Nev. 


Difficulties  of  Fighting  Mine  Fires 
The  Editor: 

Sir — The  following  letter  describes  conditions  that 
actually  existed  after  the  fire  started  at  the  Argonaut 
mine  last  August  and  in  a  measure  shows  that  little 
can  be  done  against  the  spread  of  fire  after  it  gains 
any  appreciable  headway. 

At  12:40  a.m.,  Aug.  28,  1922,  I  was  notified  at 
Plymouth  that  the  Argonaut  shaft  at  Jackson  was  on 
fire.  I  loaded  three  Gibbs'  apparatus  in  an  automobile 
and  drove  to  the  scene  of  the  disaster,  arriving  at  ap- 
proximately 2:30  a.m. 

At  the  shaft  collar,  men  were  preparing  to  get  water 
down  the  shaft.  The  water  skips  were  being  swung 
on  to  the  rails  and  hoses  connected  with  the  water  line 
to  fill  the  water  skips.  The  first  chance  for  action  was 
given  to  me  at  7  a.m.,  when,  with  two  other  men,  under 
apparatus,  we  went  to  the  2,400  level,  thence  south  to 
the  Muldoon  winze.  Here  we  found  a  volume  of  thick 
white  smoke  that  would  not  permit  a  candle  or  carbide 
light  to  burn  for  a  fraction  of  a  second.  This  was 
reported  to  Superintendent  Garbarini,  who  was  then  on 
the  2,600  level. 

On  arriving  on  the  surface,  men  were  endeavoring 
to  change  the  air  column  into  a  water  line.  At  about 
10  a.m.  the  first  unit  of  Bureau  of  Mines  men  arrived, 
and  we  started  telephoning  to  the  Carson  Hill,  Eagle 
Shawmut,  and  North  Star  mines  for  apparatus  men. 
The  first  real  exploration  began  when  we  had  ten  ap- 
paratus men  available.  We  used  the  skip  to  the  2,600 
level,  then  climbed  down  the  manway  through  intense 
white  smoke  to  the  2,750  level.  Here  the  heat  was  so 
intense  that  the  timbers  above  us  were  almost  too  hot 
to  touch,  the  atmosphere  was  thick  with  steam,  smoke, 
and  gases.  We  could  see  nothing — only  feel  and  hear. 
We  heard  a  steady  hissing  as  of  water  being  played  on 
fire  and  which  no  doubt  was  the  water  on  the  foot  wall 
being  evaporated  by  the  intense  heat.  Everything  was 
hot  to  the  touch  and  sooty.  This  exploration  confirmed 
one  thing.  The  fire  had  traveled  up  to  within  a  few 
feet  of  the  2,750  level,  or  approximately  250  ft.  up  the 
shaft  in  a  day  and  a  half.   How  far  down  I  don't  know. 

We  advised  shooting  out  the  shaft  timbers  between 
2,600  and  2,750  levels,  but  this  suggestion  was  not  car- 
ried out.  Finally,  three  sets  were  blasted  below  the 
2,400;  these  the  apparatus  men  cleaned  out  and  re- 
timbered.  Then  we  got  to  the  2.500  level  and  finally  lo- 
cated the  fire  55  ft.  below  the  station.  The  fire  was  not 
raging  but  glowing,  with  a  tongue  of  flame  licking  out  at 
intervals.  Hoses  were  connected  to  the  air  line,  which 
was  now  a  water  line,  and  water  was  played  on  the  fire 
by  two  men,  supported  by  other  apparatus  men  up  the 
shaft.  We  were  but  two  sets  above  the  fire.  The  shaft 
was  then  bulkheaded  with  2  x  12-in.  plank,  tar-paper, 
and  clay. 

A  large  amount  of  caving  was  taking  place  below 
us  before  we  got  to  the  fire,  and  afterward  caves  large 
enough  to  shoot  smoke  and  gas  up  the  shaft  for  153  ft. 
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against  the  decided  downcast  air  currents  occurred. 
The  Bureau  of  Mines  men  and  those  of  special  qualifi- 
cations patrolled  the  bulkhead,  watched  for,  and  sealed 
off  smoke  that  seeped  through  north  of  the  shaft  above 
the  2,500  level.  The  work  of  the  rescue  teams  in  the 
Argonaut  shaft  was  to  try  and  locate  the  fire,  put  it 
out,  and  endeavor  to  go  through  the  burned  area,  if 
possible.  An  inspection  of  the  shaft  below  the  bulk- 
head showed  the  utter  futility  of  our  hope.  The  shaft 
is  a  wTreck  as  far  as  can  be  seen  by  aid  of  a  storage 
battery  and  spotlight.  The  great  number  of  large 
concussions  below  the  bulkhead  indicate  tremendous 
caves  and  a  stripped  shaft.  Robert  J.  DUNCAN. 

Plymouth,  Calif. 


Extinguishing  Mine  Fires 
The  Editor  : 

Sir — The  recent  articles  and  discussions  in  the 
Journal-Press  on  the  subject  of  mine  fires  seem  to  dwell 
considerably  on  ventilating  currents  and  the  reversing 
of  the  same.  In  either  case,  in  so  far  as  the  actual  fire 
is  concerned,  and  aside  from  the  question  of  asphyxiat- 
ing smoke  and  fumes  and  their  disastrous  effect  on  men 
underground,  the  air  currents  would  apparently  lend 
fuel  to  the  flames  with  the  additional  supply  of  oxygen. 

In  all  fires,  whether  above  ground  or  in  mines,  the 
methods  of  extinguishing  are  the  same — either  by  cool- 
ing the  materials  afire  below  the  burning  temperature, 
or  by  the  smothering  action  of  shutting  off  the  oxygen 
of  the  air.  In  the  former  case,  water  in  large  quantities 
is  very  effective,  and  in  the  latter  case  foam  types  of 
hand  extinguishers  and  chemical  foam  engines  are  the 
most  satisfactory.  The  cost  of  either  installation  can 
be  determined  by  each  individual  mine  management. 
Oxygen-breathing  apparatus  and  goggles  should  also 
be  placed  underground  at  all  locations,  together  with 
the  extinguishers. 

As  the  foam  method  is  not  yet  widely  known  in  the 
mining  industry,  it  may  be  opportune  to  give  a  brief 
description  of  its  action  and  effect: 

The  several  small  and  large  types  of  portable  foam 
apparatus  contain  two  separate  solutions  which  may  be 
mixed  by  inverting  the  apparatus.  Carbon  dioxide  is 
immediately  generated  at  a  high  pressure  and  the  moist 
foam  thus  produced  is  discharged  through  a  short  hose 
and  nozzle  for  distances  of  35  to  50  ft.  The  foam  con- 
of  minute  film-covered  bubbles  of  carbon  dioxide. 
It  adheres  to  all  surfaces  and  materials,  including  all 
sides  and  the  tops  and  bottoms  of  mine  timbers, 
promptly  extinguishing  all  fire.  Also,  it  acts  as  a  fire- 
proofing  coating,  lasting  for  several  hours,  so  that 
re-ignition  is  difficult.  Incidentally,  it  puts  out  all  oil 
fires,  including  boiling  gasoline. 

No  dangerous  fumes  are  emitted  and  the  foam  is 
harmless  to  person,  material,  and  machinery,  but  it  is 
deadly  to  fire.  It  is  not  an  experiment,  but  is  of  proved 
efficacy,  with  several  years'  use  in  all  industries. 

The  materials  used  in  producing  the  foam  are  two 
chemical  solutions,  one  of  aluminum  sulphate  and  the 
Other  of  sodium  bicarbonate  and  ;i  fnam-producing  ex- 
tract which  does  not  deteriorate.  Winn  these  two  solu- 
tions mix  the  chemiral  reaction  is 
6NaHCO,  +  Al,(SO,),  =  SCO 

+  2AHOH)      }    3Na,SO. 

Reports  on  the  practical  application  of  the  foam  in 
the  Pittsburgh  experimental  mine  :ire  published  by  the 
Bureau  of  Mines.  Washington,  I>    I 

Mexico  City,  Mexico.  Grant  I).  MILLER. 


A  Self-Dumping  Bucket 

The  Editor: 

Sir — In  your  issue  of  Dec.  2  there  is  a  description 
by  A.  W.  Allen  of  a  self-dumping  bucket  arrangement 
in  use  at  Pittsburg-Mount  Shasta  Gold  Mining  & 
Milling  Co.'s  property  at  Randsburg.  Though  this 
arrangement  is  new  at  Randsburg,  it  has  been  in  use 
in  northwestern  mining  camps  for  years.  Credit  for 
the  original  design  is  due,  I  believe,  to  Rush  White, 
engineer  at  the  Mace  mine  for  the  Federal  Mining  & 
Smelting  Co.,  in  the  Couer  d'Alene  district,  Idaho,  and 
the  device  was  installed  and  successfully  used  there  by 
R.  H.  Pascoe,  mine  superintendent,  for  the  Federal  com- 
pany prior  to  1916.  A  description  of  this  arrangement, 
by  Mr.  Pascoe,  and  accompanied  by  drawings,  was  pub- 
lished by  the  Engineering  and  Mining  Journal  about 
1917  and  is  now  shown  in  the  volume  on  "Mining 
Details"  which  forms  part  of  the  "Mining  Library" 
published  by  the  Engineering  and  Mining  Journal  sev- 
eral years  ago. 

In  the  fall  of  1916,  while  superintendent  of  the  Last 
Chance  mine,  at  Republic,  Wash.,  I  installed  this  dump- 
ing arrangement  at  the  Last  Chance  shaft,  the  design 
being  identical  with  the  White-Pascoe  plan  except  that 
only  two  bucket  deflectors  were  used,  whereas  the 
White-Pascoe  drawing  showed  four. 

The  dumping  arrangement  mentioned  by  Mr.  Allen 
and  recently  installed  here  by  the  Pittsburg-Mount 
Shasta  company  is  an  exact  duplicate  of  one  built  by 
Mr.  McCormick  at  this  company's  Shasta  County  cop- 
per property.  The  plans  for  the  Shasta  County  installa- 
tion were  made  by  myself  in  1919,  in  my  Redding 
office,  and  were  taken  from  the  White-Pascoe  drawings 
and  from  those  of  my  Last  Chance  design  and  differed 
from  the  latter  design  only  in  the  substitution  of  iron 
pipe  for  wood  in  material  for  bucket  deflectors. 

As  stated  by  Mr.  Allen,  this  arrangement  is  "fool- 
proof" and  it  is  also  faster  than  any  I  have  seen.  Its 
use  in  connection  with  a  waste  bin  eliminates  the  neces- 
sity of  a  top  man  in  constant  attendance,  while  hoisting. 
The  plant  at  the  Pittsburg-Mount  Shasta  company's 
shaft  forms  a  remarkable  contrast  with  the  old  trap- 
door method  which  has  been  in  general  use  at  Randsburg. 

Randsburg,  Calif.  G.  Cleveland  Taylor. 


Compressibility  of  Water  and  the  Wave 
Transmission  System 
The  Editor: 

Sir — In  your  issue  of  Dec.  2,  page  970,  under  the 
heading  "Wave  Transmission  of  Power,"  you  say,  "Con- 
trary to  common  belief,  water  is  elastic."  No  material 
is  elastic  unless  it  be  compressible,  and  water  is  the 
most  incompressible  of  known  substances.  Indeed,  the 
coefficient  indicating  its  compressibility  is  0.0006  or 
less;  and  it  may  be  yet  shown  that  this  is  an  error  in 
the  determination  of  the  actual  compressibility  of 
water.  The  statement  that  water  is  elastic  is  mislead- 
ing on  this  account.  W.  M.  Chauvenet. 

St.  Louis,  Mo. 

I  The  fact  that  a  coefficient  of  compressibility  is 
recognized  is  sufficient  proof  of  the  elasticity  of  water. 
In  a  comparatively  long  column  of  liquid,  such  as  is 
used  in  the  Constantinesco  system  to  connect  the  gen- 
erator to  the  rock  drill,  the  compression  would  be  ap- 
preciable.— Editor.! 
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Titles  in  Mine  Examination 

Great  Care  Should  Be  Exercised  in  the  Investigation  of  Rights 

to  Mineral  Properties  —  Knowledge  of 

Legal  Procedure  Helpful 

By  James  Underhill 

Mining  Engineer,  Idaho  Springs,  Colo. 


IN  MAKING  MINE  EXAMINATIONS,  engineers  are 
often  careless  in  examining  titles,  and  on  account  of 
lack  of  experience  take  chances  that  they  would  not 
think  for  a  moment  of  taking  in,  for  example,  the  han- 
dling of  samples.  An  attorney  and  an  engineer  work- 
ing together  on  mine  titles  make  an  ideal  team.  It  fre- 
quently happens,  however,  that  the  engineer  is  working 
miles  away  from  an  attorney  and  has  to  do  the  best  that 
he  can  under  the  circumstances,  or  cases  come  up  that 
must  be  handled  in  a  hurry  where  the  assistance  of  an 
attorney  cannot  be  obtained.  In  the  examination  of 
titles  an  engineer  working  by  himself  has  a  better 
chance  of  success  than  the  average  attorney  working 
alone,  for  the  reason  that  there  are  more  mining  engi- 
neers in  active  practice  who  are  familiar  with  mining 
law  than  there  are  attorneys  who  have  an  understanding 
of  the  problems  of  mining  engineering. 

The  first  point  to  be  considered  in  examining  a  title 
is  whether  the  ground  in  question  is  held  by  location 
or  patent  or  partly  by  both.  If  held  by  location,  the 
abstract  of  title  may  show  clear  ownership  that  would 
satisfy  an  attorney,  but  at  the  same  time  the  claim 
under  consideration  may  be  located  on  the  top  of  and 
possibly  with  the  identical  boundaries  of  a  prior  legal 
location  or  even  patent,  and  in  this  way  the  second 
locator  may  have  no  rights  whatever.  Again,  although 
the  locator  may  hold  his  discovery  shaft  legally,  a 
large  portion  of  his  claim  may  cover  a  prior  valid  loca- 
tion or  patent  and  this  fact  not  be  brought  out  in  the 
abstract. 

Research  in  the  Surveyor  General's  Records 

In  examining  possessory  titles,  about  the  only  thing 
to  do  is  to  look  up  all  existing  patents  and  plat  them 
out  to  see  if  there  are  any  conflicts.  The  notes  and 
official  plats  can  be  obtained  from  the  office  of  the 
nearest  U.  S.  Surveyor  General.  Then  run  over  all  the 
ground  outside  of  the  patented  claims  to  see  if  there 
are  any  workings  or  stakes  that  can  possibly  belong  to 
prior  valid  surveys.  If  no  workings  or  stakes  are  found, 
it  is  possible  that  there  may  be  rights  of  statutory 
tunnels  to  be  considered.  Even  with  the  greatest  pos- 
sible care,  conflicting  rights  may  be  overlooked  and 
never  be  made  apparent  till  the  time  arrives  to  adverse 
an  application  for  patent. 

The  only  way  to  be  sure  of  getting  a  title  to  a  loca- 
tion survey  is  to  have  the  owner  get  a  patent  with  the 
understanding  that  no  cash  is  to  be  paid  for  the  prop- 
erty till  patent  issues.  This  takes  time — usually  several 
years — but  is  the  only  safe  method  of  procedure. 

More  can  be  told  from  the  abstract  of  title  in  case  of 
patents  than  in  case  of  possessory  titles  of  locations,  but 
in  some  mining  counties  not  10  per  cent  of  the  patents 
are  recorded.  In  oase  of  unrecorded  patents,  orig- 
inal patents  or  certified  copies  obtained  from  the  Land 
Office  may  be  used.  The  abstract  of  title  must  be  care- 
fully checked  with  the  patent  documents  themselves  or 
the  copy  on  record,  and  also  with  the  deeds  and  other 


papers  on  file  in  the  office  of  the  recorder  of  deeds.  As 
a  matter  of  fact,  the  abstract  is  only  a  guide,  and  each 
paper  should  be  examined  either  in  the  original,  by 
certified  copy,  or  on  the  county  records.  Here  it  may 
be  found  that  numerous  private  arrangements  have 
complicated  matters.  The  ground  actually  patented  may 
have  been  added  to  by  small  parcels  of  land  from  other 
patents,  or  pieces  may  have  been  cut  out  of  the  ground 
described  in  the  patent  and  deeded  to  others.  These 
parcels  of  ground  may  be  of  great  importance  as  regards 
apex  or  extralateral  rights  or  they  may  amount  to  noth- 
ing at  all.  Nevertheless,  they  all  should  be  platted  and 
their  significance  clearly  established. 

A  Title  Map  Facilitates  Matters 

If  the  situation  is  at  all  complicated  it  is  generally 
best  to  make  a  title  map.  This  should  be  as  a  rule  on 
a  scale  of  100  or  200  ft.  to  the  inch.  The  latter,  being 
the  Land  Office  scale,  is  generally  the  easiest  to  use. 
In  making  a  title  map,  the  oldest  patent  is  platted  first 
or  taken  up  first  if  a  completed  map  is  used.  Here  it 
should  be  noted  that  the  oldest  number  usually  belongs 
to  the  oldest  patent,  but  not  necessarily.  All  the  ground 
belonging  to  this  claim  is  colored  on  the  map.  The 
ground  excluded,  if  any,  may  or  may  not  be  colored 
with  some  other  color.  It  generally  is  not.  The  other 
claims  are  then  platted  in  the  order  of  patenting  and 
the  ground  actually  belonging  to  each  one  is  colored. 
All  ground  acquired  by  deed  or  deeded  away  is  shown, 
and  shown  if  possible  in  relation  to  apex  and  extra- 
lateral  rights. 

As  a  rule  only  one  color  is  used  for  the  territory 
being  examined.  It  may  in  certain  lawsuits  be  neces- 
sary to  show,  with  another  color,  ground  owned  by 
opponents  or  possibly  show  other  areas  in  other  colors. 

The  completion  of  a  title  map  will  often  bring  out 
flaws  and  defects  in  a  title  that  were  previously  unsus- 
pected or  carefully  concealed.  In  one  case,  for  example, 
the  discovery  shaft  of  a  location  was  found  to  be  on 
ground  which  the  records  of  the  Surveyor  General 
showed  had  been  excluded  from  a  certain  patent,  but 
which  the  patent  itself  showed  had  been  included.  This 
fact  invalidated  the  whole  location,  but  not  till  thou- 
sands of  dollars  had  been  spent  in  defending  its  title. 

Sometimes  the  examining  engineer  is  shown  a  mine 
or  prospect  and  told  that  the  vendor  has  title,  although 
as  a  matter  of  fact  the  title  is  to  an  entirely  different 
piece  of  ground.  A  few  years  ago  I  made  a  trip  to 
examine  a  mining  property  and  was  told  by  the  intend- 
ing buyers  that  they  had  an  option  on  this  particular 
prospect.  As  I  had  some  knowledge  of  the  district 
from  a  previous  visit,  I  was  at  once  suspicious.  A  few 
hours'  work  on  the  surface  showed  conclusively  by 
patent  corners  that  the  ground  actually  under  option 
had  no  mine  workings  of  any  consequence  and  was  eight 
hundred  feet  south  of  the  workings  shown  the  pros- 
pective purchasers. 

It  is  necessary  in  every  case  to  make  sure  that  the 
option,  bond,  or  lease  really  covers  the  territory  shown 
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or  desired,  and  this  can  be  determined  only  by  a  care- 
ful investigation  of  the  monuments  on  the  ground.  In 
patented  claims,  this  is  usually  simple  enough,  but  in 
location  surveys  it  may  be  difficult  or  impossible.  With 
a  large  property  it  is  usually  not  necessary,  especially 
in  the  case  of  patents,  to  run  out  every  claim.  A 
traverse  around  the  exterior  boundaries  is  usually  suffi- 
cient. 

Frequently,  the  engineer  is  assured  by  the  intending 
purchaser  that  the  title  is  perfect.  In  this  event  the 
engineer  should  for  his  future  protection  state  in  his 
report  that,  in  view  of  his  client's  assurances,  no  investi- 
gation of  title  has  been  made.  Later  on  it  is  possible 
a  flaw  may  be  disclosed  that  may  seem  to  have  been  over- 
looked by  him. 

The  engineer  should  be  prepared  to  correct  any  slight 
self-evident  flaws  by  preparing  the  necessary  deeds, 
leaving  the  more  difficult  corrections  to  be  made  by  an 
attorney.  In  fact,  he  should  carry  forms  or  blanks,  so 
that,  in  case  of  emergency,  he  may  be  able  to  make  out 
deeds,  leases,  bonds,  and  escrow  agreements.  It  is  often 
possible,  by  having  the  right  paper  all  ready  to  sign, 
to  avoid  the  difficulty  of  having  one  of  the  negotiators 
change  his  mind  over  night,  and  quickly  to  correct  some 
difficulty  that  later  may  cause  serious  trouble. 

After  all  questions  of  title  are  settled,  or  even  before, 
it  is  necessary  to  look  into  the  apex  and  extralateral 
rights.  Does  the  ground  in  question  cover  the  apex 
or  apexes  and  in  such  a  way  that  extralateral  rights 
are  assured?  If  the  mine  workings  do  not  give  this 
information,  it  may  sometimes  be  possible  to  interview 
disinterested  people  in  the  neighborhood  and  get  all 
possible  information. 

Finally,  the  question  should  be  asked,  Has  every- 
thing possible  been  done  to  avoid  future  litigation? 


Alumina  from  Clay* 

In  recent  years  much  interest  has  been  centered  on 
the  possibility  of  producing  alumina  from  clay,  and  pro- 
posed methods  for  the  recovery  of  alumina  are  appear- 
ing constantly  in  patent  literature.  As  a  good  grade  of 
clay  contains  from  30  to  40  per  cent  of  alumina,  the 
prospect  of  recovering  it  is  alluring,  although  obviously 
difficult. 

A  patent  typical  of  many  projected  thermal  processes 
is  that  of  Paul  Miguet  (U.  S.  Patent  No.  1,376,563) 
entitled  "Process  for  the  preparation  of  pure  alkaline 
aluminates."  He  proposes  to  prepare  alkaline  aluminate 
by  fusing  clay,  lime,  and  scrap  iron  with  a  reducing 
agent  in  the  electric  furnace,  thereby  reducing  the  silica 
and  forming  calcium  aluminate  and  ferrosilicon.  The 
calcium  aluminate,  being  lighter,  would  float  on  top  sub- 
stantially free  from  foreign  oxides.  It  could  then  be 
tapped  off,  cooled,  and  later  crushed  and  leached  with 
sodium  carbonate  solution  to  form,  by  double  decomposi- 
tion, sodium  aluminate  and  calcium  carbonate.  The 
former  is  soluble  and  yields  readily  aluminum  hydroxide. 
The  ferrosilicon  would  be  recovered  as  such  and  sold 
at  a  profit.  The  reactions  are  supposedly  as  follows: 
AI.O,  .  2  SiO,  .  2  H,0  +  Fe  -f  4  C  +  CaO  = 
FeSi,  +  4  CO  +  CaO  .  Al.O,  +  2  H,0. 
aO.  Al.O,  +  Na.CO,  =  CaCO.  -f  Na.O  .  A1,0,. 

Many  reactions  similar  to  the  above  have  been  pro- 
posed,  and    it   is   popularly   believed   that   alumina  can 


be  obtained  from  clay  by  fusion.  Accordingly,  the 
Northwest  experiment  station  of  the  Bureau  of  Mines 
at  Seattle,  Wash.,  undertook  to  investigate  the  Miguet 
process. 

The  tests  were  carried  out  in  a  carbon-lined  pit  fur- 
nace of  the  Girod  type,  having  a  tap  hole  to  remove 
the  fused  material.  Clay  containing  38  per  cent 
alumina,  pure  air-slaked  lime,  steel  turnings,  and  gas- 
retort  carbon  were  used.  These  materials  were  finely 
ground,  intimately  mixed,  wetted,  and  dried  in  lumps  to 
avoid  dust. 

In  the  first  tests  the  charges  were  made  up  with  clay, 
lime,  iron,  and  carbon  in  theoretical  proportions  ac- 
cording to  the  Miguet  patent.  The  charge  melted  down 
readily,  and  when  melted  was  tapped.  The  analysis 
showed  only  a  slight  reduction  of  silica,  and  it  was 
thought  that  possibly  insufficient  time  had  been  allowed 
for  reduction.  The  test  was  therefore  repeated,  the 
charge  being  held  molten  for  a  considerable  time  before 
tapping.  No  increase  was  noted  in  the  amount  of  silica 
reduced.  When  the  product  was  crushed  and  leached 
with  a  hot  concentrated  solution  of  sodium  carbonate, 
only  a  trace  of  alumina  and  fully  as  much  ferrous  iron 
was  found  in  solution. 

Restrictions  as  to  Practicability  Abandoned 

When  the  proportion  of  lime  was  increased,  it  merely 
increased  the  melting  point  and  gave  no  better  product. 
In  these  first  tests  an  effort  was  made  to  keep  within 
the  limits  of  commercial  practicability,  but  having  failed 
to  obtain  any  favorable  results,  these  restrictions  were 
cast  aside  and  tests  were  made  to  determine  what  was 
technically  possible.  The  proportion  of  lime,  carbon, 
and  iron  to  clay  was  increased  to  speed  up  their  action 
on  the  clay,  and  the  charge  after  fusion  was  heated  to 
1,800  deg.  C.  and  held  for  thirty  minutes.  Still  results 
were  unsatisfactory.  A  charge  was  then  made  up  with 
carbon  three  times  and  iron  twice  the  theoretical  quan- 
tity. The  purpose  was  to  subject  the  charge  to  the  most 
intense  reducing  conditions  possible,  and  silica  is  known 
to  reduce  more  readily  in  the  presence  of  iron.  The 
charge  was  melted  with  the  furnace  over-powered  to 
such  an  extent  that  dense  fumes  arose.  The  product 
obtained  was  black  and  stony — hard  enough  to  scratch 
glass  easily.  On  examination,  it  was  found  to  contain 
carbides  of  calcium,  aluminum,  and  silicon,  sillimanite, 
and  quantities  of  a  glassy  substance.  The  analysis 
showed  that  about  40  per  cent  of  the  silicon  had  been 
reduced  and  alloyed  with  the  iron.  The  product  of  this 
final  fusion,  when  leached  with  sodium  carbonate,  gave 
a  recovery  of  about  30  per  cent  of  the  alumina.  This 
alumina  upon   analysis   was   shown   to  contain   0.6  per 

rent     SiO,. 

The  fact  that  alumina  was  actually  produced  gives 
some  small  basis  for  the  claims  of  the  patent,  but  the 
prospects  of  its  successful  applications  are  extremely 
poor.  In  the  first  place,  to  produce  alumina  by  the 
method  of  the  most  favorable  test,  the  cost  of  the  mate- 
rial alone  would  be  more  than  $300  per  ton,  as  the  mini- 
mum figure.  Moreover,  there  is  no  proof  that  calcium 
aluminate  was  formed,  because,  with  so  much  carbide 
present,  it  is  just  as  likely  thai  the  sodium  aluminate 
obtained  was  formed  by  the  decomposition  of  aluminum 
carbide  and  its  subsequent  solution  in  the  sodium  car- 
bonate. It  is  certain,  too,  that  silica  is  not  alone  in 
being  acted  on  by  the  carbon,  but  that  all  the  other 
oxides  will  also  be  reduced  in  varying  degrees. 
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The  Fiechtl  Vertical  Retort  Furnace 
for  Zinc  Ores 

Greater  Simplicity  of  Design  and  Lower  Cost  of  Erection  and  Operation  Than  With  the 

Ordinary  Retort  Process  Are  Claimed — Device  Has  Been  Tested  by 

Construction  of  Four  Retorts  at  a  Kansas  Plant 

By  William  Kapellmann 


THE  FIECHTL  vertical  retort  furnace  is  the  inven- 
tion of  Ferdinand  Fiechtl,  of  Cherryvale,  Kan., 
who,  being  aware  of  the  need  for  improvement 
in  the  old  retort  furnace  for  the  distillation  of  zinc 
ores,  conceived  the  idea  of  building  a  vertical  retort 
furnace,  which  would  reduce,  if  not  eliminate,  most  of 
the  bad  features  of  the  old  furnace,  chief  among  them 
the  labor,  repair,  and  fuel  costs. 

Fig.  1  illustrates  at  a  glance  the  design  and  operation 
of  the  furnace.  It  consists  of  a  double  row  of  vertical 
retorts  arranged  within  the  furnace  and  parallel  to  its 
length.  This  facilitates  the  charging  by  means  of  the 
charging  car  above,  and  also  the  removal  of  the  ashes 
by  the  ash  car  below,  shown  in  the  concrete  cellar. 
The  lower  end  of  each  retort  rests  and  is  anchored  in 
an  annular  cooling  chamber  through  which  cold  water 
circulates.  Provision  is  thus  made  to  cool  gradually 
the  residue  or  spent  charge  which  accumulates  in  the 
lower  part  of  the  retort. 

The  lower  end  of  each  retort  is  closed  by  means  of 
a  cone-shaped  valve  bottom  which  is  raised  or  lowered 
by  a  hand  wheel  operated  from  the  upper  furnace  floor. 
The  ashes  are  received  in  the  hopper  below  and  may  be 
removed  at  any  suitable  time  after  the  retorts  have 
been    recharged. 

Method  of  Charging 

Each  retort  is  provided  with  a  cover,  which  is  re- 
moved when  it  is  desired  to  charge  the  retort.  The 
charging  car  above  is  divided  in  four  compartments, 
two  to  each  side.  Two  compartments  contain  the  regu- 
lar charge  for  the  retort,  and  the  other  two,  which  are 
proportionately  smaller,  contain  ashes  to  fill  that  part 
of  the  cooling  chamber  below  the  furnace  bottom.  From 
this  point  upward  the  retort  is  given  the  regular  charge. 

After  the  retorts  in  one  section  of  the  furnace  have 
been  charged,  it  is  fired  to  the  proper  temperature,  and 
gradually  the  zinc  vapors  rise  and  pass  into  the  vapor 
condenser,  condensing  there  to  the  metallic  form.  The 
liquid  metallic  zinc  is  drawn  from  here  in  the  usual 
manner  by  means  of  the  draw  car  and  is  then  molded 
into  plates  of  desired  dimensions. 

No  reference  is  here  made  to  the  preliminary  work 
required  to  prepare  the  charge,  such  as  mixing  and 
roasting,  as  the  equipment  necessary  for  this  work  is 
of  standard  construction,  and  this  new  type  of  furnace 
may  be  installed  without  affecting  this  equipment  in 
any  way.    This  is,  in  itself,  a  great  advantage. 

Main  Features  of  the  Fiechtl  Furnace 

In  simplicity  of  design  and  operation  the  Fiechtl 
furnace  is  much  superior  to  others.  It  was  designed 
primarily  to  eliminate  high  labor  cost  and  to  re-luce 
material  upkeep,  the  purpose  being  to  build  a  furnace 
that  would  yield  more  metal  per  retort,  by  increasing 
its  length.  The  retorts  in  the  Fiechtl  furnace  are 
70  in.  long  and  will  produce  45  lb.  of  metal,  which  is 


equal  to  18,000  lb.  of  metal  for  400  retorts.  The  re- 
torts in  the  old  furnace  are  45  in.  long  and  produce 
30  lb.  of  metal,  which  is  equal  to  18,000  lb.  of  metal  for 
600  retorts.  A  saving  of  one-third  the  number  of  re- 
torts per  furnace  is  the  result. 


Fig.  1 — Diagrammatic  sketch  of  Fiechtl  furnace. 

However,  the  Fiechtl  furnace  does  not  merely  reduce 
the  upkeep  expense,  as  will  be  seen  in  the  accompanying 
comparative  cost  data.  The  Fiechtl  furnace  data  cover 
actual  performance  both  in  fuel  and  labor.  The 
remarkable  reduction  of  over  70  per  cent  in  the  labor 
cost  is  due  principally  to  the  simplicity  of  the  furnace 
itself,  and  the  reduced  fuel  expense  is  to  be  credited  to 
the  increased  combustion  efficiency,  gained  only  by 
careful  and  diligent  effort. 
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COMPARATIVE  DATA  ON  VARIOUS  ZINC  PROCESSES 

Belgian  Process       . Fiechtl  Process Electrothermic  (i) Electrolytic  (") 

Per  Cent    of  Per  Cent   of                                   Per  Cent    of 

Cost  of  Belgian  Cost  of  Belgian                              Cost  of  Belgian 

Process  Process                                             Process 
Cost  of   2.400-tiiit   capacit}    per   month   plant,   on 

roasted  ore                                                                               $300,000              $180,000                      60  $329,000                    110                  $500,000                    167 

Cost  of  materials  per  ton  <>f  ore                                                             I    56                        1.56                      100  3.44                     220                            1.56                      100 

Cost  of  fuel  or  po».-r  per  ton                                                          4.59                      3.33                      73  700                    153                          900                    198 

Cost  of  labor  per  ion  of  ..re                                                             5  00                      1.53                      30  2.48                      50                          1   66                      33 
Total  cost  of  materials  and  labor  per  ton  of  roasted 

ore,  not  including  cost  of  ore  itself 11.15                      6.42                      57  12.92                    115                        12.22                    110 

(i)  I  am  not  personally  informed  on  the  costs  of  the  electrolytic  and  electrothermic  processes  and  have  based  the  figures  given  for  the  former  on  the  statements 

made  by  F.  Laist,  before  the  American  Zinc  Institute,  in  May,  1921;  and  for  the  latter  on  the  figures  given  in  the  description  of  the  process  by  Charles  H.  Fultoa, 
in  the  Engineering  and  Mining  ■  OVfnal-Pren  in  July.   1922. 


By  comparison  with  the  old  retort  process,  it  will  be 
noted  that  the  cost  of  installation  is  reduced  40  per  cent, 
the  fuel  cost  27  per  cent,  and  the  labor  cost  70  per  cent. 
The  cost  of  coal  for  mixing  is  the  same,  as  no  change 
is  made  in  the  charge,  except  that  the  charge  in  the 
Fiechtl  furnace  differs  from  the  old  furnace  charge 
in  that  it  is  a  dry  mix.  By  this  method  no  time  is 
wasted  in  the  distillation  process,  and  the  furnace  cycle 
is  reduced  to  a  considerable  degree. 


Fig.  2 — Front  view  of  Fiechtl  furnace  erected  at 
Cherryvale,  Kan. 

The  adaptability  of  the  furnace  to  different  fuels, 
such  as  natural  and  producer  gas  and  pulverized  coal, 
is  one  of  its  noteworthy  features  also.  It  does  not  re- 
quire the  attention  of  skilled  labor  nor  the  investment  of 
expensive  handling  equipment,  or  expensive  power-gener- 
ating equipment,  nor  is  it  subject  to  extraneous  con- 
ditions which  may  affect  the  continuous  operation  of 
the  plant.  The  systematic  handling  of  the  ores  and 
ashes  is  also  a  decided  advantage.  The  efficiency  of  the 
furnace  has  increased  the  recovery  2  per  cent,  which 
makes  a  total  of  90  per  cent  recovery.  The  furnace  is 
free  from  dust,  and  this  sanitary  feature  insures  a 
small  turnover  of  labor. 

The  Fiechtl  furnace  has  been  '•  ted  by  the  erection 
of  four  retorts,  <>f  commercial  Bice,  at  the  works  of  the 
Edgar  Zinc  Co.,  at  Cherryvale,  Kan.  The  furnace  and 
mechanism  were  of  proportions  Identical  to  those  of  a 
largf  furnace  except  as  to  length,  which   depends  only 


on  the  number  of  retorts  that  can  be  operated  efficiently 
in  a  block.  The  yields  were  taken  from  actual  opera- 
tions, and  the  fuel  and  labor  were  determined  from 
operating  conditions  as  found  by  the  operation  of  this 
small  block,  without  making  the  claims  too  extravagant. 
In  conclusion,  it  should  be  noted  that  the  location  of 
an  industrial  plant  is  determined  by  the  relationship  of 
two  main  factors  and  sometimes  more  than  these — 
namely,  the  relative  advantage  of  shipping  raw  mate- 
rials, and  fuel,  and  of  transporting  the  finished  product. 
The  zinc  smelters  in  Kansas  fortunately  are  close  t» 
the  gas  belts,  coal  fields,  and  ore  deposits,  and  only 
the  finished  product  is  shipped  to  distant  points  if 
necessary.  With  its  adaptability  to  various  fuels,  the 
Fiechtl  furnace  enjoys  a  lucrative  position.  In  other 
processes  using  electric  power  for  the  distillation  of  the 
ores,  the  problem  of  situation  becomes  more  complex 
and  difficult  to  solve.  Where  powrer  must  be  generated, 
the  large  investment  necessary  is  a  factor  which  should 
not  be  overlooked  in  the  selection  of  a  new  process. 


Tin  Mines  of  the  Netherland  East  Indies 

Tin  deposits  are  worked  commercially  on  the  islands 
of  Banka,  Billiton,  and  Singkep,  situated  off  the  south- 
east coast  of  Sumatra.  The  total  production  of  tin 
in  the  Dutch  East  Indies  during  1920  amounted  to  21,991 
metric  tons,  a  small  increase  over  the  output  in  1913 
(21,200  tons).  This  was  all  produced  by  the  govern- 
ment mines  at  Banka  (13,427  tons),  the  Billiton  Tin 
Mining  Maatschappij  (7,956  tons),  and  the  Singkep 
Tin  Maatschappij  (608  tons),  according  to  The  Far 
Eastern  Review. 

The  production  of  the  Banka  mines,  which  are  owned 
and  operated  by  the  government,  under  the  direction  of 
the  Department  of  Government  Enterprises,  is  by  far 
the  most  important  factor  in  the  industry,  as  it 
amounts  to  nearly  60  per  cent  of  the  total  production 
of  the  colony.  The  latest  statistics  available  regarding 
the  Banka  workings,  compared  with  immediately  pre- 
ceding years  and  with  the  pre-war  year  of  1913,  are: 

1911  1918  1919  1920 

Number  Number  Namber  Number 

Minesorpits 362  325  301  308 

Average  labor  force 21.436  18,658  18.627  21,722 

Tons  Tons  Tons  Toss 

Production                                                  15.752  12.055  12.191  13.427 

Tin  auctioned  in  Holland                           15,390  36  89J  II 

Thl  sold  In  Dutch  East  IndiM  10,934  15,047  9.326 

Florin*  Florins  Florins  Florins 

rodnotkn  pa  pionl,  m- 

eli ,. Ii i,u  freight  nnil  selling  chnrges                   45                   59                   56  S» 

-  Ilmg   price  per   pieul   in 

Holland                                                        152              228               189  204 

In  Dutch  Baal  India                                                  204              176  195 

lh,5t,t..<,74    36,277,380  46,227.847  29,025,717 

.      25.219.074  25.803.489         (a)  („) 

vet  mnile  pnblie 

No  statistics  are  yet  available  for  1921  except  for  the 
number  of  mines  or  pits,  293,  and  the  average  labor 
force,  21,273  persons.  Net  profits  for  1919  and  1920 
have  not  yet  been  declared. 
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Marketing  of  Metalliferous  Ores  and  Concentrates— II 

General  Provisions  of  Smelting  Contracts — Simplified  Analyses  of  Actual  Settlements — 

A  Cost-Pius  Contract — Advantages  of  Sorting  at  the  Mine 

— Advice  to  the  "Small"  Miner 

By  Arthur  B.  Parsons 

Assistant  Editor 

BEFORE  giving  examples  of  schedules  and  settle-  Weighing  and  Sampling — Sampling  and  weighing  is 
ment  sheets,  I  shall  describe  briefly  the  various  done  by  the  "most  approved  methods"  at  the  expense  of 
other  provisions  in  a  typical  contract  and  explain,  the  buyer  at  his  plant,  or  at  a  public  sampling  works  at 
when  necessary,  the  reason  for  making  such  provisions,  the  expense  of  the  shipper.  Generally  the  first  proce- 
In  doing  this,  legal  phraseology  will  be  avoided  as  much  dure  is  followed,  the  seller,  if  he  desires,  being  repre- 
as  possible.  The  agreement  starts  by  naming  the  par-  sented  by  an  engineer  of  his  own  selection,  who  is  privi- 
ties and  specifying  that  the  miner  shall  be  known  as  leged  to  inspect  scales  and  sampling  equipment  and  to 
the  seller  and  the  smelter  as  the  buyer.  observe  and  check  any  apparatus  or  operation  that  may 
Sales  Clause — This  provides  that  during  the  term  of  have  a  bearing  on  the  correctness  of  the  sampling  done, 
the  contract  the  seller  will  sell  and  deliver  to  the  buyer  Protest  on  the  part  of  the  seller's  representative  as  to 
all  ore,  slimes,  or  concentrates  produced  from  mines  of  the  accuracy  of  sampling  and  weighing  must  be  made 
the  seller  in  a  particular  locality ;  and  that  the  products,  within  twenty-four  hours. 

as   far  as    reasonably   possible,   will   conform   approxi-  .„..-«                    ^                       a 

mately  to  specified  analyses.  "Splitting"  to  Determine  Settlement  Assay 

In  some   instances   limits   of   analyses   may   be   pre-  Assaying — It  is  agreed  that  in  the  process  of  sam- 

scribed  within  which  the  seller  must  prepare  his  ore  or  pling  at  least  three  finished  pulps  be  taken  for  each  lot 

concentrate  to  make  it  acceptable  under  the  terms  of  of  ore.     Both  buyer  and  seller  shall  have  the  necessary 

the  contract.     However,  it  is  usually  possible  to  have  analyses  made,  the  buyer's  to  control  unless  protest  is 

the  credits  and  penalties  fixed   (1)  so  that  ore  of  any  made  by  the  seller.    Usually  "splitting"  limits  are  speci- 

analysis  will   be   acceptable   and   will   bear  a  smelting  fied  for  each   of  the   constituents   determined.     If   on 

charge  approximately  proportional  to   its  deserts,  and  comparison  the  two  analyses  agree  within  this  limit, 

(2)  so  that  the  best  interests  of  both  buyer  and  seller  the  arithmetical  average  is  accepted  as  the  basis  for 

will  be  identical  so  far  as  the  preparing  of  the  product  settlement.     In  the  event  that  the  divergence  is  wider 

for  shipment  is  concerned.    Some  contracts  specify  that  than  the  allowable  limit,  a  re-assay  by  both  parties  may 

metallurgical   products   shall   not   be   mixed  with   each  be  agreed  upon   in  an   effort  to  reconcile  results  and 

other,  or  with  crude  ore,  without  the  consent  of  the  avoid  the  necessity  for  an  umpire  assay.     The  umpire 

buyer.  is  the  last  resort.     A  number  of  established  firms  of 

Buyer  Reserves  Option  to  Buy  All  Product  assayers  are  named  in  the  contract  by  mutual  agree- 

Certain  classes  of  product  may  be  excluded  from  the  ment>  one  of  whom  is  tobe  called  upon  to  make  neces- 

contract,  but  the  buyer  reserves  the  option  to  take  these  sary  umPire  assa>'s-     **  hl*   determination  shall  fall 

products  also,  under  the  terms  of  the  agreement.    If  he  between  those  of  the  seller  and  buyer  or  shall  be  identi- 

does  not  care  to  exercise  the  option,  the  miner  is  at  cal  with  either  one,  that  will  be  Anal.    But  if  the  umpire 

liberty  to  dispose  of  them  as  he  pleases.    The  object  is  be  above  the  higher  assay,  or  below  the  lower  the  result 

to  prevent  the  seller  from  making  a  more  favorable  nearer  the  umpire  shall  govern  settlement.    The  cost  of 

contract  with  some  other  smelter.     At  the  same  time,  the  umpire  assay  shall  be  paid  by  the  party  whose 

the  seller  is  assured  of  a  market  for  his  output  up  to  a  result  is  farther  from  that  obtained  by  the  umpire, 

certain  maximum  which  may  or  may  not  be  specified.  Although  splitting  limits  vary  widely,  the  following  are 

If  it  be  specified,  the  buyer  has  an  option  to  purchase  frequently  used. 

any  excess  that  the  seller  may  have  ready  for  market,     smca,  iron,  lime,  and  sulphur o.Spercem 

Duration  of  Contract — The  life  of  contracts  vanes;      §f«r  o,s  «■. 

it  may  be  a  jear  or  it  mav  be  fifteen  years.  Sometimes  it  £2^                                                                        o  s  per  ™nt 

is  provided  that  a  minimum  aggregate  tonnage  be  deliv-  . 

ered,  and  that  if  such  amount  has  not  been  delivered  at  Sometimes  it  is  specified  that  the  splitting  limit  may 

the  expiration  of  the  agreed  term,  the  contract  is  auto-  be  "any  other  amount  mutually  agreed  upon."     This 

matically  extended  until  the  tonnage  has  been  delivered,  permits   the   adjustment   of   any   settlement   by   com- 

The  desirability  of  making  long-time  contracts  and  the  promise. 

contingency  that  the  character  of  the  ore  may  change  With  respect  to  actual  assaying,  it  is  usually  provided 

are  two  reasons  why  it  is  well  to  have  the  smelting  that  gold  and  silver  shall  be  determined  by  the  "most 

charges  variable  with  the  analysis  of  the  ore,  instead  of  approved  methods  of  fire  assay" ;  that  copper  shall  be 

being  arbitrarily  fixed  at  the  time  the  contract  is  made,  by  electrolytic  assay  or  by  the  standard  iodide  (wet) 

Delivery— The  delivery  is  to  be  made  at  the  buyer's  method,  and  lead  and  zinc  by  standard  commercial  wet 

plant,  generally  in  carload  lots.     Ordinarily  the  buyer  methods  of  analysis.     As  pointed  out  before,  however, 

pays  the  freight  bill  on  receipt  of  the  ore  and  deducts  the  analysis  used  in  settling  for  lead  is  not  the  wet  assay 

the  amount  from  the  proceeds  accruing  to  the  shipper  but  a  figure  determined  from  the  wet  assay  by  making 

on  the  settlement  sheet.    I  have  alluded  to  an  exception  an  arbitrary  deduction  that  is  presumed  to  represent 

to  this  rule:  Ore  purchasers  in  the  Joplin  district  of  the  equivalent  of  the  lead  that  is  lost  in  smelting.  This 

Missouri,  and  the  Platteville  district  of  Wisconsin,  buy  is  usually  1.25  or  1.5  per  cent,  though  it  may  be  either 

concentrate  in  the  bin  at  the  seller's  plant.  higher  or  lower.    Formerly  the  straight  fire  assay  was 
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used,  but  that  may  be  either  high  or  low,  depending 
upon  the  way  it  is  conducted  and  upon  the  other  metals 
in  the  ore.  One  alternative  method  is  to  make  a  wet 
determination  on  the  button  obtained  from  a  fire  assay. 
When  this  procedure  is  specified,  the  schedule  may  not 
provide  for  a  deduction  on  the  lead  content.  The  deter- 
minations for  copper  and  zinc  probably  are  as  nearly 
accurate  as  is  possible;  the  gold  is  a  trifle  low  and  the 
silver  is  still  lower. 

Much  Depends  Upon  Moisture  Determination 
Moisture — Moisture  samples  are  to  be  taken  at  the 
time  of  weighing  to  determine  the  dry  weight  and  in 
some  contracts  to  base  a  penalty  on  products,  such  as 
flotation  concentrate,  that  contain  water  in  excess  of  an 
allowable  maximum.  The  seller's  representative  is  to 
have  the  same  privilege  in  respect  to  this  sample  as  to 
the  assay  samples.  The  taking  of  the  moisture  sample 
when  the  ore,  or  part  of  it,  is  wet,  requires  care  and 
skill.  It  is  very  important  to  determine  the  moisture 
correctly,  because  the  ore  is  weighed  when  wet,  and  all 
the  analyses  are  made  on  the  basis  of  dry  ore.  The 
sample  should  be  dried  in  a  steam  bath  at  a  temperature 
not  exceeding  250  deg.  F. 

Definitions — The  word  "ton"  is  defined  as  meaning 
the  iho  t  ton  of  2,000  lb.  avoirdupois.  The  word 
"ounce,"  where  used  relating  to  gold  and  silver,  is  un- 
derstood to  be  the  troy  ounce;  and  the  word  "unit"  is 
defined  as  meaning  1  per  cent  of  a  ton,  or  20  lb.  avoir- 
dupois. 

The    metal    quotations    upon    which    the 
settlem.  nt    la    calculated    are    usually    specified    in    the 
,  he  generally  accepted  quotations  are: 
Gold     Standard  Bl  $20.67  per  oz.,  though  the  settle- 
ment vei  $20.50  and  is  generally  less. 


Silver — Handy  &  Harman  quotation  as  quoted  in  the 
Engineering  and  Mining  Journal-Press  on  either  (1) 
the  date  of  buyer's  first  assay  or  (2)  on  the  date  of 
final  settlement.  The  Pittman  Act  for  the  time  being 
fixes  the  quotation  on  domestic  silver  at  $1  per  ounce, 
or,  with  the  necessary  adjustments  for  fineness  (999) 
and  the  cost  of  delivery  to  the  mint,  at  about  99 iSc.  per 
ounce,  the  exact  figure  depending  upon  the  mint  or  assay 
office  which  has  been  designated  by  the  director  to 
receive  consignments  under  the  act. 

Lead — Average  price  delivered  to  the  consumer  at 
New  York  for  common  domestic  lead  as  quoted  by  the 
Engineering  and  Mining  Journal-Press  for  the  week 
ending  Wednesday  next  preceding  either  (1)  the  date 
of  receipt  of  the  ore  at  the  smelter  or  (2)  the  date  of 
final  settlement.     The  St.  Louis  price  may  be  specified. 

Copper — Average  refinery  price  near  New  York  for 
electrolytic  copper  as  quoted  in  the  Journal-Press  for 
the  same  week  as  noted  under  lead. 

Zinc— Average  price  in  St.  Louis  for  ordinary  Prime 
Western  brands  of  slab  zinc,  for  the  week  covering  the 
date  of  arrival  of  the  ore  at  the  reduction  plant  of  the 
purchaser,  as  quoted  in  the  Journal-Press. 

It  is  sometimes  provided  specifically  that  except  for 
these  four  metals  and  iron  no  other  contents  of  the  ore 
shall  be  paid  for.  This  is  merely  a  precaution  against 
dispute. 

Taxes  and  Demurrage — Federal  and  state  taxes  im- 
posed in  respect  to  ores  or  metals  purchased  under  the 
contract  or  "in  respect  to  production,  extraction,  sale, 
disposition,  returns  or  proceeds  thereof,"  shall  be  for 
the  account  of  the  seller,  and  when  not  prepaid  may  be 
deducted  from  the  proceeds  of  the  ore  by  the  buyer  in 
making  final  settlement. 

Likewise,  any  demurrage  charges  incurred  as  a  result 
of  causes  not  controlled  by  the  buyer  shall  be  advanced 
by  the  buyer  and  deducted  from  the  payment  for  the  ore. 
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Freight  on  Bullion — The  cost  of  transportation  of 
blister  copper  or  pig  lead  from  the  smelting  plant  to 
the  refinery  in  the  east,  or  of  slab  zinc  to  St.  Louis, 
is  usually  provided  for  by  the  buyer  in  deductions 
en  the  payment  for  metals.  However,  a  clause  is 
often  inserted  specifying  the  freight  rate  prevailing 
when  the  contract  was  drawn,  and  providing  that  any 
increase  or  decrease  shall  be  for  the  account  of  the 
seller,  and  that  the  proper  deduction  or  credit  shall  be 
made.  This  is  desirable  all  around,  for,  if  the  smelter 
must  be  prepared  to  absorb  possible  advances  in  freight 
rates,  he  must  protect  himself  by  increasing  charges 
sufficiently  to  pay  him  for  the  risk  involved. 

Settlement  Date — Payment  for  any  lot  of  ore  may  be 
made  on  a  specified  date,  as,  for  example,  thirty  days 
after  the  date  of  sampling;  or  payment  may  be  made 
monthly  to  cover  such  lots  as  have  been  finally  agreed 
upon  with  respect  to  assays  and  analyses. 

Settlement  Sheets — There  are  here  illustrated,  in  re- 
duced scale,  three  typical  forms  on  which  settlements  are 
calculated.  The  last  item  in  each  is  "Due  you,"  "Net 
Proceeds,"  or  "Net  Payment."  The  purpose,  it  would 
seem,  is  to  show  the  seller  why  he  gets  so  little ! 

Diversion  of  Shipments — It  may  happen  that  the 
smelter  may  find  it  advantageous  to  divert  certain  lots 
of  ore  under  contract  to  the  plant  of  another  smelter. 
For  that  reason,  it  is  usually  agreed  that  such  diversion 
can  be  made  by  the  buyer  on  the  express  condition  that 
the  seller  shall  not  suffer  in  any  way  by  such  diversion, 
either  through  delay  or  increased  charges. 

Force  Majeure — During  the  period  of  high  prices  for 
supplies,  high  wages,  and  curtailed  smelting  operations 
in  1919  and  1920,  some  of  the  smelting  companies  found 
that  they  were  losing  money  on  ore  shipped  under  old 
long-time  contracts  that  had  once  been  quite  profitable. 
One  smelter  served  notice  on  a  number  of  mining  com- 
panies that  it  would  no  longer  accept  shipments  under 
the  terms  of  the  existing  contracts,  basing  its  action  on 
the  provisions  of  the  Force  Majeure  clause.  The  essen- 
tial part  of  the  clause  read,  "It  is  agreed  between  the 
parties  that  acts  of  nature,  strikes  affecting  its-  opera- 
tions, fire,  flood,  traffic  interruptions,  war,  insurrection 
or  mob  violence,  requirement  or  regulation  of  govern- 
ment, or  any  other  cause  whatever  beyond  its  control 
(without  regard  to  the  foregoing  enumeration),  which 
shall  impede,  obstruct,  or  interfere  with  the  buyer's 
said  operations,  shall  give  the  buyer  the  right,  on  writ- 
ten or  telegraphic  notice  to  the  seller,  of  suspending 
receipt  and  purchase  of  shipments  under  the  contract 
during  the  existence  of  such  cause ;  and  the  buyer  shall 
not,  during  the  existence  of  such  cause,  be  liable  in 
damages  for  failure  to  receive  and  purchase  the  product 
herein  contracted  for.    .    .    ." 

Smelter  Protects  Himself  Against  Unexpected 
Economic  Changes 

The  miners  contended  that  the  mere  increase  in  the 
cost  of  labor  and  supplies  could  not  be  considered  as  a 
valid  cause  for  suspending  acceptance  of  shipments,  and 
threatened  legal  action.  A  compromise  was  reached, 
but  since  then  the  Force  Majeure  clause  of  all  smelter 
contracts  has  provided  against  such  a  contingency.  One 
of  the  simplest  and  most  direct  provisions,  taken  from 
the  contract  of  another  company,  is  this :  "As  the  seller 
is  under  no  obligation  to  produce  and  ship  ore  at  a  loss, 
the  seller  similarly  grants  the  buyer  reasonable  protec- 
tion in  purchasing  ore  under  this  contract,  and  there- 


fore it  is  understood  that  if,  during  the  contractual 
period,  the  cost  of  smelting  or  refining  shall  increase  to 
an  extent  resulting  in  financial  loss  to  the  buyer  in 
treating  the  seller's  product,  then  the  buyer  shall  have 
the  privilege,  without  liability  for  damages,  at  any  time 
after  one  year  from  date,  of  canceling  this  contract, 
subject  to  thirty  days'  notice  in  writing  to  the  seller." 

Often  it  is  provided  that  the  contract  be  suspended 
during  the  period  of  disability  on  the  part  of  the  buyer 
and  that  it  again  become  operative  if  and  when  the 
cause  of  the  disability  be  removed. 

Succession — This  is  simply  a  legal  provision  to  pre- 
vent a  possible  transfer  of  the  mining  or  smelting  prop- 
erty from  disrupting  the  contractual  obligations. 

The  above  cover  the  main  clauses  in  the  average  con- 
tract with  a  mine  of  moderate  size.  Contracts  covering 
the  output  of  exceptionally  large  established  mines 
naturally  contain  numerous  special  provisions  and  are 
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more  favorable  to  the  producer  than  could  be  expected 
by  a  mine  of  smaller  and  less  certain  output. 

To  make  the  examples  of  actual  settlements  clear  and 
uniform,  I  have  devised  a  special  form  which  gives  for 
purposes  of  comparison  ( 1 )  the  gross  value  of  the  mar- 
ketable metals  in  the  ore  at  the  quotations  on  which 
settlements  actually  were  made,  (2)  the  smelter  credits, 
(3)  the  smelter  debits,  (4)  the  actual  treatment  charge, 
being  the  difference  between  the  gross  value  and  the 
proceeds  from  the  smelter  before  freight  is  deducted; 
(5)  freight  to  smelter,  (6)  actual  value  of  the  ore  or 
concentrate  at  the  mine,  (7)  the  per  cent  return,  and 
(8)  the  per  cent  return  excluding  freight.  In  every  case 
just  one  ton  of  ore  or  concentrate  is  considered,  and 
incidental  charges,  such  as  umpire  assays,  extra  sam- 
pling, or  demurrage,  are  ignored.  I  have  endeavored 
to  indicate  the  exact  method  of  calculating  the  credits 
and  debits  according  to  the  terms  of  each  contract. 
Metal  quotations  necessarily  vary  because  each  settle- 
ment except  where  noted  represents  an  actual  sale  of 
ore,  and  the  dates  are  of  course  different. 

Settlement  I  is  different  from  the  others  because  it 
is  based  on  a  special  long-time  contract.  This  covers 
large  regular  shipments  of  a  sulphide  concentrate  con- 
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taining  about  20  per  cent  copper  and  an  almost  negli- 
gible quantity  of  gold  and  silver,  and  requiring  only  a 
little  lime  for  fluxing.  According  to  the  terms  of  the 
contract,  the  treatment  charge  is  based  on  the  actual 
operating  cost  of  roasting,  reverberatory  smelting,  and 
converting,  to  which  is  added  90c.  per  ton  to  cover  plant 
depreciation,  interest,  profit,  and  miscellaneous  overhead 
expense  to  the  smelter.  The  books  and  metallurgical 
records  of  the  smelting  company  are  open  to  inspection 
by  the  miner  so  that  he  can  verify  the  cost  figures.  The 
refinery  charge  is  $17  per  ton  of  blister.  The  freight, 
§14.50  per  ton,  on  the  blister  from  the  smelter  to  the 
refinery,  is  paid  by  the  miner,  and  there  is  no  marketing 
deduction,  for  the  reason  that  the  miner  is  paid  for  his 
copper  in  copper,  which  he  markets  himself.  A  deduc- 
tion is  made  of  12  lb.  per  ton  of  concentrate,  the  assumed 
metallurgical  loss  in  smelting  and  converting;  and  cop- 
per equivalent  to  the  remainder  is  delivered  to  the  miner 
at  an  Atlantic  tidewater  refinery.  100  days  after  sam- 


SETTI.EMENT  I 

COPPER   CONCENTRATE 
Gross  Value 
<*«       Negligible 
Copper—  4101b.  <,.    14.  $57  40  ^ 

men< 
Copper— (410— I2i  lb.  (S   14c.  $55.72 

Debit 

Nominal  smelting  charge    6   00 

Freight  on  blister  t..  refinery.  3981h.@  $14. 50  per  ton 2  88 

Ketiningrliarge  3981b.  «i  <<">  $1  7  per  ton  3.38 

Selling  expense — 1%.  0.55 

For  90  days—  1%  0-55 

$13.36 
Proceeds  from  smelting  42.36 

Actual  treatment  charge                                                                                           $15.04 
Freight  on  concentrate.  

Actual  value  of  concentrate  at  mill  $42  36 

$42  36 

=  73  8%  return 

$57  40 

=  73  8%  return,  excluding  freight 

(al    This  contract,  negotiated  in  1912.  provided  $14  for  refining,  which 
was  presumed  to  be  $1  more  than  operating  cost.    The  seller  later  agreed 
,u   the  showing  that  the  actual  cost  had  increased. 


pling  of  the  concentrate.  He  may  elect  delivery  in 
refined  form  as  electrolytic  cathodes,  cakes,  wire  bars, 
or  ingots.  The  smelter  pays  for  gold  and  silver  in 
money  on  the  following  terms: 

Assay  gold  content  less  0.05  oz.  at  $20. 

ay  silver  content  less  0.03  oz.  at  Pittman  Act  price. 

The  deductions  are  the  estimated  actual  metallurgical 
losses. 

It  should  be  noted  particularly  that  the  miner  virtually 
assumes  all  the  risk  of  increasing  cost  of  smelting 
operations  and  likewise  that  involved  in  the  fluctuations 
of  the  market  during  the  period  between  the  date  of 
settlement  and  the  date  when  the  metal  is  ready  for 
marketing.  The  agreement  might  be  described  as  a 
"cost-plus"  contract  for  producing  blister  copper  from 
concentrate,  the  smelter  being  reimbursed  for  his  direct 
expenditures  with  90c.  per  ton  added  for  profit  and 
fixed  charges. 

Ho  i  Favorablk  Contract 

During  one  recent  year  the  smelting  charges  on  this 
ait  averaged  approximately  $6  per  ton,  including 
the  90c.  profit,  and  the  copper  content  of  the  concentrate 
averaged  20.6  per  cent.  In  order  to  make  the  figures  of 
return  comparable  with  those  given  in  the  other  settle- 
ments, I  have  included  in  the  debit  column  a  charge  of 
1   per  cent  the  expense  of  selling  the   refined 


metal,  and  a  like  charge  for  interest.    Were  the  miner 
to  be  paid  in  the  regular  way  he  would  have  the  use  of 


SETTLEMENT  11 

COPPER   CONCENTRATE 

Gross   1 

Gold— 0.09m. e  $20  67 

Silver— 8.  loz.  ta  $1 
Copper— 602  lb.  ("    13  875c 

Credit  m  Snultsr  s.nlemem 

$1   86 
8.10 
83.52 

$93.48 

Gold— 0  09oz   (a   $19 

$1    71 
7.66 

65.29 
0.69 
0.50 

Silver— 95%  of  8.  10  oz.  (a.  99!c. 

Copper— 971%  of  602  lb.  at  ( 13  875—2  75c. 

Treatment  nil  at  15c.  copper; 

50c.  for  each  1c.  above  15c.  to  maximum  of  $2.50. 

Allowance  of  50c.  when  copper  quotation  is  below  1  5c. 

$75.85 

Debit 

Insoluble — 20.  2  units  (Si  7c 

$1.41 

Proceeds  from  smelting 

74.44 

Actual  treatment  charge 

Freight  to  smelter 

$19.04 
6.90 

$25   94 

Actual  value  of  ore  at  the  mine. . . 
$67   54 

=  72.2%  return 

$93.48 

67.54 

$74.44 

$93.48  =  79  5%  return,  excluding  freight. 

the  money  about  ninety  days  earlier  than  he  does  under 
the  existing  arrangement.  Since  the  smelter  and  the 
mill  are  adjacent  to  each  other,  there  is  no  charge  for 
freight  on  the  concentrate.  This  contract  may  be 
viewed  as  being  just  as  favorable  as  a  smelter  contract 
can  be.  A  nearly  self-fluxing  copper  concentrate  worth 
$57.40  returns  73.8  per  cent  to  the  miner.  The  actual 
treatment  charge  is  $15.04  per  ton. 

Compare  this  with  Settlement  II,  also  covering  a 
copper  concentrate — one  that  is  also  favorable  to  the 
shipper.  If  there  were  no  freight  to  pay  on  the  ore  the 
net  per  cent  return  to  the  miner  wrould  be  higher  than 
in  Settlement  I.  However,  the  concentrate  is  more  than 
50  per  cent  richer,  and  $10  of  the  value  is  in  precious 
metal.  Moreover,  the  actual  treatment  would  increase 
materially  with  an  increase  in  the  copper  quotation.  At 
17.5c.  copper  the  nominal  treatment  would  be  $2.50 
instead  of  a  bonus  of  50c.  The  actual  per-ton  treatment 
is  $19.04. 


-Mil  I.M1NTIII 

COPPKB   OOKI 

KNTRATE 

Copper     142  41b  <"    14 

g   $20  67. 

$19.93 

52.50 

Silver — 4.8oz  (.1  $1 

$77   23 

OtoVfOD  Smrllrr  Settlement 

Copper   -9OT  01  142. 71b.  4    (14 

toe  a  $20 

$13   49 

48   26 

1  .....  ,..•  99 

4  55 

$66   30 

Debit 

N inal  treatment  (Hut  rate  per  ' 

$6  00 

$60.30 

Actual  treatment  charge 

$16  93 

Freight  to  smelter 

Treat  ment  and  freight 

Actual  value  of  concentrate  at  none 

$25  43 
51.80 

$51.80 

67. 1%  return. 

$77  21 
$60  30 

7$.  1%  return,  excluding  freight. 

$77  23 


In    Settlement    III    the    per   cent    return,    excluding 
freight,  approximately  equals  that  in  Settlement  I,  but 
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the  contract  is  not  so  favorable  when  it  is  considered 
that  two-thirds  of  the  value  is  in  gold  and  that  the 
freight  and  refining  expense  on  the  blister  from  each 
ton  of  concentrate  are  therefore  much  lower.  After 
paying  freight  on  the  ore  the  miner  gets  only  67  per 
cent  of  the  assay  value  of  his  ore. 


SETTLEMENT   IV 
COPPER    ORE 


Gross  Value 
Copper—  265.61b  .  <§   13.725c. 
Gold— 0  015  oz.<«  $20 .67... 
Silver— 3.625  oz.  <«  $1 


Credit  on  Smeller  Settlement 
Copper— (265  6— 15)  lb  («  (13.725— 3)c 

5    625nz(.i    19   25c. 


$30.48 


Debit 

Nominal  treatment  charge ....        $6.25 

1   due  of  silver 0.18 

3c.  on  95';  of  silver.  0   10 

$6  53 
Proceeds  from  smelting 

tatual  treatment  charge. 

Freight  tosmelter 

Treat  ment  and  freight 

Venial  value  of  ore  at  mine 

$21.50 

=  53.2%  return. 

$40.38 
$23.95 

=  59.3%  return,  excluding  freight. 

$40  38 


The  ore  dealt  with  in  Settlement  IV  is  a  dry  copper 
ore  of  lower  grade  than  the  others,  and  containing  53.9 
per  cent  silica,  which  gives  it  a  moderately  high  nominal 
treatment  rate.  The  gold  content  is  below  the  mini- 
mum, 0.02  oz.,  and  no  payment  is  made.  In  this  contract 
the  nominal  treatment  varies  with  the  value  of  the 
metal  in  the  ore;  less  than  $25  it  is  $4.75;  between  $25 
and  $40  it  is  $5.75,  and  over  $40,  $6.25. 

Settlements  V  and  VI,  covered  by  the  same  contract, 
illustrate  a  number  of  points.  The  concentrate  is  ob- 
tained from  the  ore  in  the  ratio  of  approximately 
10  to  1.  The  value  of  .10  tons  of  ore  is  $129.30.  By 
spending  for  concentrating  $1.50  per  ton  of  ore,  or  $15, 
one  ton  of  concentrate  worth  $227.18  is  obtained.  De- 
ducting the  cost  of  concentrating,  the  net  value  is 
$212.18,  or  $82.88  in  excess  of  the  marketable  value  of 
the  ore  as  it  comes  from  the  mine.  As  the  mill  has  a 
capacity  of  200  tons  of  ore,  it  is  earning  $1,658  per  day 
for  its  owners.  This  also  emphasizes  the  economic 
importance  of  freight  charges  in  marketing  ore.  Al- 
though the  freight  on  a  ton  of  concentrate  is  $15.40 
as  compared  with  $7.50  for  a  ton  of  ore,  a  saving  of  $60 
is  effected  by  reducing  the  bulk  of  shipping  product 
from  10  tons  to  1. 

The  contract  under  which  these  settlements  were 
made  was  not  a  good  one  from  the  standpoint  of  the 
miner — who,  as  might  be  deduced,  knew  nothing  about 


smelting  and  nothing  about  ore-purchasing  contracts  at 
the  time  he  signed  this  contract.  The  nominal  treatment 
charge  for  low-grade  ore  was  unreasonably  high,  and 
the  inclusion  of  a  penalty  for  arsenic  and  antimony  of 
$2  per  unit  for  the  combined  content  in  excess  of  1  per 
cent  was  the  consequence  of  the  inexperience  of  the 
miner,  who  did  not  know  that  much  of  the  silver  in  his 
ore  was  in  the  form  of  complex  sulphides  of  silver, 
arsenic,  and  antimony.  The  deduction  of  5  per  cent  of 
the  gold  is  a  provision  in  favor  of  the  smelter  that  is 
not  usual.     I  do  not  blame  the  purchaser  for  making 


SETTLEMENT  V 

SILVER    ORE 


Gross  Value 
Gold— 0.  14oz.(n  $20.67. 
Silver—  28  3  oz.  @  $1 


Credit  on  Smelter  Settlement 
Gold— 95%  of  0.  14oz.  (8  $20  . . 
Silver—  95%  of  28.3  oz.  <a  99>e. 


Debit 

Nominal  treatment  charge  ( 

Proceeds  from  smelting 


Treatment  and  freight 

Actual  value  of  ore  at  mine 

$12.93 

=41.  4%return. 

$31.19 
$20.43 

=  65  .  5%  return,  excluding  freight. 

$31.19 

SETTLEMENT  VI 

SILVER   CONCENTRATE 
Gross  Value 

Gold— 1.28  oz.  (oi  $20.67.... 

Silver— 255.3  oz.  @*1 


Credit  on  Smelter  Settlement 

Gold— 95r;  of  I   28  oz.  (Si  $20 $24 

Silver—  95<~t  of  255.3  oz.  (a.  99|..      .  241. 


Arsenic  combined  with  antimony — (5.68 — 11  unit  («  $2 $9. 

Nominal  treatment  (maximum) $14. 


Proceeds  from  smelting. 


Treatment  and  freight 

Actual  value  of  concentrate  at  mine 

$227.18 

=80.6%  return. 

$281.75 
$242.58 

=  86 .  1%  return,  excluding  freight. 

$281.75 


the  contract;  but  the  seller  has,  to  my  knowledge,  fre- 
quently blamed  himself  for  making  it. 

Settlements  VII,  VIII,  and  IX,  taken  together,  con- 
tain an  interesting  lesson :  VII  covered  lot  7,  containing 
148.5  tons,  and  VIII  covered  lot  8,  containing  293  tons; 
both  were  actually  shipped  as  one  day's  output.  Settle- 
ment IX  is  an  imaginary  but  exact  settlement  on  a  lot 


ANALYSIS  OF  ORES  FOR  WHICH  SETTLEMENTS  ARE  CALCULATED 


Constituent  trate 

Gold.oz 

Silver,  oz 

Copper,  per  cent . .        20.5 

Lead,  per  cent 

Zinc,  percent 

Silica,    or    insoluble,     per       .... 

cent 22.0 

Iron,  percent 28.0 

Lime,  per  cent 

Sulphur,  per  cent 

Arsenic  or  speiss,  percent...          .    . 
Antimony,  pel  cent 


30.1 


trate 
2.54 
4.8 
7.12 


Copper 

Ore 
0.015 
3.625 
13.28 


20.2  53.9 

13  8  45.8  6.8 

0.8  

18.7  II   65 


Dry 

Concen- 
trate 


7 

Dry 
Ore 
0.02 
54.4 
2.665 
4.5 
2.05 

58.3 
12.55 
0.2 
15.7 


Lead 
Ore 
0.04 

22.3 
0  42 

24.3 

4.30 


Lead 

Ore 

0.033 
33.13 

1.175 
17.64 

3.54 

39.8 
14.67 

0.06 
20  37 

1.00 


Lead 
Concen- 
trate 


Zinc 
Concen- 
trate 


Zinc 
Concen- 
trate 

'r'.i' 

0.38 
5.0 
43.6 
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SETTLEMENT  VII 

DRT   ORE 


Copper— 53  IK.  (.'    13  725c 
Lead— 901b.  ®  5.758c.... 


Credit  an  Smeller  Settlement 
Copper— (53— 15)  lb.®  (13. 725— 3)c. 


OT 


no  payment. 

-54   4  OS.®  99.625c 

0   02.. I   (o    $19 


of  441.5  tons  that  would  be  a  composite  of  lots  7  and  8. 
As  a  matter  of  fact,  lots  7  and  8  were  obtained  by  sort- 
ing the  run-of-mine  ore  into  two  classes,  and  if  no  sort- 
ing had  been  done  the  day's  shipment  would  have  been 
represented  by  the  hypothetical  lot  9.  It  cost  20c.  per 
ton,  or  $88.30,  to  pass  the  ore  over  a  picking  belt  and 
classify  it  by  hand  sorting;  the  profit  to  the  mine  is 
shown  in  the  following: 


Debit 

Nominal  treatment  charge 

Account  full  payment  for  silyer— should  be  95%  (a,  99  625c. 


Proceeds  from  smelting.. 


Actual  treatment  charge. 
Freight  to  smelter      


Treatment  and  freight. . 

Actual  value  of  ore  at  mine 

$47  44 

m  70 .  5°i  return. 

$67.26 
$49.94 

=  74.  2*^  return,  excluding  freight. 

$67   26 


SETTLEMENT  VIII 

LEAD   ORE 


Gross  '• 
Copper— 8  4 lb.  @  13.725c 
Lead— 486  lb.  @  5.758c... 

Silver—  22  Jen. @  $1 

Gold— 0.04 oi.IS.  $20  67... 


Credit  on  Smelter  Settlement 
Copper— (as  lead)  90";  of  8 .  4  lb.p(5  ( 5  758—1 .  5)c. 
Lead— 9(T;  of  (486-30)  lb.  <«  4  258c. 
Silver— 22  302  Ci.  99,625c...  . 
Gold— 0.04 oi.  (»  $19  ... 
Iron — 15   75  units  In   6o 


Debit 

Nominal  treatment  charge 

\ccount  full  payment  of  silver— should  be  95r;  (ci  (99  625 

Sulphur -122  75— 2)%<3   25c.  maximum 

Silica— 30  4':  fr.    10c  .  


Proceeds  from  smelting. 


T  e  t          '     nd  freight 

$22  30 

29.95 

$29  95 

=  57  V,  return. 

$52.25 

=  61.  K;  return,  excluding  freight 

$52  25 

SETT 1 

IX 

LEAD  ORE 

Grou  Value 
Copper— 23 lb  (i-   13  725c. 

$3.15 
20  32 
33.13 
0.68 

■i  ..n  Smelter  Settlement 
aland}  90%  o(  231b  0,  (5  758— l.5)c 
,f(JS2  8    -JOiU.i.i  4  258o 

$0  89 
12  37 
33.01 
0.63 
0.88 

$47.78 

$2.50 

2  65 

(i  11 

3  98 

$57.28 

Account  full  payment  silver      should 

1    on    lead   content    under    21. 5% 

■ 
Sulphur  (maxim uti,. 

.   *  units  I"    I0> 

Prooeed*  from  smelting.  . 

$11   94 

»35  84 

Freight  loamnht  r 

$21.44 
2.00 

Treatment  ud  freight 
Actual  rmlue  >f  '-re  at  mine. . . 
$31   84 

. 

$57  28 

$23.44 
33.84 

-  62   fr  :  return,  excluding  frr-ight. 

$57  28 

Counting  a  300-day  year,  the  clear  additional  profit 
to  the  miner  would  amount  to  about  $240,000;  and  that 
without  depleting  his  ore  reserves  by  a  single  extra  ton, 
or  increasing  the  mining  expense  by  a  single  dollar. 

Definite  Advantages  of  Sorting  Ore 

It  will  be  noted  that  Settlements  VII  and  VIII  are 
made  on  different  schedules — a  dry-ore  and  a  lead-ore 
schedule  respectively.  If  the  unsorted  ore  had  been 
shipped  it  would  have  gone  as  lead  ore.  The  particular 
features  of  the  schedules  that  make  this  sorting  so 
profitable  may  be  enumerated  as  follows:  (1)  Silver  in 
ore  assaying  50  oz.  or  more  is  paid  for  at  the  Pittman 
Act  price,  whereas  that  in  ore  assaying  less  than  50  oz. 
is  settled  for  at  the  Pittman  Act  price  minus  3c. 
Accordingly,  increasing  of  the  silver  content  of  lot  7 
to  54.4  oz.  makes  a  large  net  gain.  (2)  Copper  in  lead 
ore  is  paid  for  as  lead  at  5.758c;  copper  in  dry  ore  is 
figured  at  13.725c.  minus  3c.  (3)  The  iron  content  of 
lot  8  is  higher,  and  the  silica  content  is  lower,  than 
shown  in  the  corresponding  analyses  of  lot  9.  Both 
tend  to  decrease  the  actual  treatment  charge,  while  the 
opposite  changes  in  lot  7,  which  is  a  dry  ore,  do  not 
offset  the  gain.  (4)  An  increase  in  the  nominal  treat- 
ment charge  based  on  the  shortage  of  lead  below  21.5 
per  cent  (an  arbitrary  arrangement  provided  in  this 
particular  contract)  applies  to  lot  9  but  not  to  lot  8. 
This,  together  with  the  increased  lead  tenor  of  lot  8, 
more  than  offsets  the  non-payment  for  lead  in  the 
dry  ore. 

The  question  arises,  Does  the  smelter  lose  an  amount 
equivalent  to  the  miner's  gain?  Probably  not;  and  yet 
his  loss  will  be  considerable,  for  the  added  expense  of 
recovering  the  lead  and  copper  if  lot  9  had  been  smelted 
in  the  lead  plant  would  not  have  been  nearly  so  much  as 
the  additional  revenue  to  the  smelter.  The  amounts  of 
metal  actually  marketed  would  have  been  virtually  the 
same  in  either  event.  If  Bmelter  schedules  were  techni- 
cally perfect  the  profit  to  the  smelter  ought  to  be  the 
same  no  matter  how  the  ore  was  classified.  Like  other 
things,  however,  schedules  cannot  reach  theoretical  per- 
fection. The  miner  in  this  case  took  advantage  of  the 
fact  that  the  physical  condition  and  the  appearance  of 
various  kinds  of  rock  in  hi-  ore,  made  this  separation 
possible.  He  displayed  unusual  and  commendable  enter- 
prise in  arranging  his  smelter  contract  as  he  did.  He 
had  the  output  of  his  mine  to  market  and  he  did  it  so 
as  to  make  the  most  money  for  the  stockholders  of  his 
company. 

Other  illustrations  of  the  benefit  to  be  derived  from 
preparing  shipments  of  ore  so  as  to  take  the  maximum 

advantage  of  the  terms  of  the  contract  could  be  cited. 
One  procedure,  the  merit  of  which  seems  obvious,  but 
which    nevertheless   is   often    overlooked,   is   the   simple 
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process  of  removing  waste  rock  before  loading  for  ship- 
ment. The  desire  to  ship  a  big  tonnage  and  to  mine  at 
small  per-ton  cost  sometimes  obscures  the  main  object 
of  the  enterprise — namely,  to  realize  the  maximum 
profit. 

Comparative  Settlements  on  One  Ore 

A  number  of  interesting  points  may  be  noted  in 
Settlement  X.  On  the  actual  settlement  sheet  from  the 
smelter  the  lead  credit  is  for  90  per  cent  of  the  assay 
content.  However,  the  contract  provided  that  the  deter- 
mination of  lead  assay  shall  be  made  by  a  wet  analysis 

SETTLEMENT    X 

LEAD   CONCENTRATE 

Gross  Value 

Lead— (1,186+ 30  <">  lb.  ®  5  605c $68.15 

Silver— 38   3  oz.  @  $  I 38 .  30 


5<  rtlement  assay  is  wet  analysis  from  button  from  fire  assay. 

I  on  Smelter  Settlement 

Lead— 90%  of  1.1861b.  (fi  (5.  605— I  .  65)c ! 

Silver—  38  3  oz.  (n;  (99.625— 3. 5)c 


Nominal  treatment  ($2.  50  plus  or 

below  30% lead)  $2  93— $2  50 
Iron— 3.4%@6c 


^lebit 

Insoluble — 8.2%  @  12c 

Sulphur— maximum  [(16.4— 1)% at  25c).. 

Briquetting 

Account  full  payment  for  silver — 9%  of  $36  82, 


Proceeds  from  smelting. 


Actual  treatment  cbarge. . . 
Freight  to. smelter 


Treatment  and  freight 

Actual  value  of  ore  at  mine 

$66.05 

=  62   0 %  return. 

$106.45 
$74  85 

=  70  3%  return,  excluding  freight. 

$106.45 

SETTLEMENT    XI 

LEAD   CONCENTRATE 

Gross  Value 
Lead— (1,186+ 30)  lb.®  5  605c 

Silver— 38  3oz.  (..   SI.      . 


$81. 
$0 


For  the  purpose  of  comparison  I  have  calculated  Set- 
tlement X-A  for  the  same  ore  as  considered  in  X,  but 
according  to  the  terms  of  the  open  schedule  of  a  well- 
known  smelter.  It  will  be  observed  that  in  spite  of  a 
nominal  treatment  charge  totaling  $16.03,  and  a  debit 
of  $9.10  for  freight  on  lead  bullion,  there  is  a  difference 
of  only  $6.04  in  the  actual  treatment  charge  under  the 
two  settlements.  The  greater  part  of  the  remaining 
$19.09  is  accounted  for  by  the  deduction  of  1.65c.  from 
the  Journal-Press  quotation.  A  comparison  of  the  two 
settlements  emphasizes  the  fact  that  the  vital  figure  is 
the  one  that  I  have  designated  as  the  actual  treatment 
charge.  It  makes  little  difference  in  which  of  a  dozen 
ways  the  deductions  from  the  full  assay  value  are 
imposed. 

Zinc  by  the  "Base-and- Variation"  Method 
Settlement  XI  shows  the  operations  of  a  base-penalty- 
premium  schedule  for  zinc  ore,  a  development  of  the 
Joplin  practice.  The  base  price,  $19.50  per  ton,  is 
arrived  at  by  figuring  the  value  of  80  per  cent  of  the 
zinc  and  65  per  cent  of  the  lead  and  silver  at  the  full 
assumed  market  price  and  deducting  a  treatment  charge 

settlement  XI 

ZINC    ORE 
Gross  Value 

Zinc— 7701b.  @  6.75c $5  I   98 

Lead— 2241b.  (<i  6.  50c 14.58 

Silver —  1 2 .  6  oz.  @  $  I 12.60 

$79   16 
Credit  on  Smelter  Settlement 

Base— Zinc,  30%  ®  6c.  market $19.50 

Lead,  1  5%  @  5c  market 
Silver  8  oz.  @  $1  market 
Insoluble,  7%  

Premiums 

Zinc— (38.5— 30)  units®  95c J8.07 

Silver—  (12.6—  81  oz.  @  65c 2.99 

Lead — (market  variation)  1  1 .  2  units  x  ( 6 .  50 — 5)  @  1 3c.     2.18 
Zinc— (market  variation)  38. 5unitsx(6.  75—  6)  @  13c.      3.75 

$16.99 
Penalty 

Lead— (15— 11.2)  units®  85c $3.23 

Insoluble — (9.  1—7)  @  7c 0.14 


Credit  on  Smelter  Settlement 
Lead— 90%  of  (1,216— 25)  lb  (i.   5.605c 

Silver— 95%  of  38.  3oz.  (5  99  25c 


Proceeds  from  smelting. 


Debit 

Nominal  treatment 

Base 

Lead  over  50%  @  10c 

Silver  over  35%  @  3c 

Lead  freight  to  N.  Y  @  $  1 6 
per  ton  plus  war  tax 
Zinc — (8.8 — 5)  units  @  50c.  . 
Moisture — (8.5—6)%  @  20c. 


$15  00 
0.93 
0  10 
9.10 


$96. 
$25. 


Proceeds  from  smelting. 


Treatment  and  freight 

Actual  value  of  ore  at  mine 
$60  01 

=  56 .  4%  return. 

$106.45 
$68.81 

=  64.6%  return,  excluding  freight. 

$106.45 


of  the  dry-assay  button.  A  charge  of  $1.50  is  included 
for  briquetting,  but,  as  the  only  shipments  are  flotation 
concentrate,  this  amount  might  just  as  well  be  included 
in  the  nominal  treatment  charge.  Sulphur  in  excess  of 
2  per  cent  is  to  be  charged  for  at  25c.  per  unit,  with  a 
maximum  of  $2.50,  but  as  the  ore  is  heavily  sulphide 
the  chance  of  falling  below  the  minimum  seems  remote 
indeed.  The  contract  is  not  unfavorable  to  the  shipper, 
but  it  looks  as  though  the  effort  had  been  made  to  make 
it  look  better  on  casual  inspection  than  it  actually  is. 


Treatment  and  freight 

Actual  value  of  ore  at  the  mine 

$27.62 

=  34.  9%  return. 

$79. 16 
$33    12 

=  41  .  8%  return,  excluding  freight. 

$79    16 


of  $24.  The  arbitrary  analyses  and  quotations  are: 
zinc,  30  per  cent,  quotation  6c. ;  lead,  15  per  cent,  quota- 
tion 5c;  and  silver,  8  oz.,  quotation,  $1.  It  is  also 
specified  that  the  combined  zinc  and  lead  content  shall 
be  not  less  than  45  per  cent.  The  "unit  variation"  pro- 
vides that  a  premium  or  penalty  of  95c.  for  each  unit 
of  zinc  above  or  below  30  shall  be  added  or  subtracted. 
For  lead  the  amount  is  85c.  per  unit  and  the  standard, 
of  course,  is  15.  The  market  variations  as  indicated  in 
the  settlement  sheet  need  no  explanation.  Although 
this  is  by  no  means  an  unfavorable  schedule,  as  zinc- 
ore  schedules  go,  the  miner  receives  from  the  smelter 
only  41.8  per  cent  of  the  value  of  the  metals  in  the  ore 
and  his  realization  after  paying  freight  to  St.  Louis  is 
just  under  35  per  cent. 

A  more  rational  schedule  is  shown  in  Settlement  XII. 
In  this  the  fact  appears,  without  any  attempt  at  con- 
cealment, that  83,  65,  and  70  per  cent  respectively  of 
the  zinc,  lead,   and   silver  are  paid  for.     The  smelter 
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being  in  this  instance,  as  in  the  former  one,  near  St. 
Louis,  and  the  settlement  for  zinc  being  made  at  the 
St.  Louis  quotation,  no  charge  ought  to  be  made  for 
freight  on  the  resulting  slab  zinc. 

SETTLEMENT  XII 

ZINC  CONCENTRATE 

Grose  Value 

Zinc— 1. 072  lb.  (5   7c *".04 

Lead—  1 96  lb.  <e  6  5c \j  •  7* 

Silver— 18.7  ox.  @  $1 I8   70 

$106.48 
Credit  on  Smeller  Settlement 

Zinc— 83%  of  1.0721b  (o.  7c $6??o 

Lead—  65%  of  ( 1 96  -30Ub.  @  ( 6 .  5—  1 .  5) c 5.39 

Silver—  70%  of  18. 7<§,  99.625c I3  04 

$80.71 
Debit 

Nominal  treatment  charge $17.50 

Proceeds  from  smelting $63.21 

Actual  treatment  charge $tn  sn 

Freight  to  smelter iu.ju 

Treatment  and  freight *?i'7^ 

Actual  value  of  ore  at  mine M.  #  I 

$52  71 

=  49.  5  return. 

$106.48 
$63.21 

=  59. 3  return,  excluding  freight. 

$106  48 


In  Settlement  XIII,  on  the  other  hand,  one  of  the 
elements  in  the  actual  treatment  charge  is  the  freight 
on  the  zinc  from  a  Rocky  Mountain  state  to  St.  Louis  or 
an  equivalent  railroad  point  on  the  way  east.  This  is 
absorbed   probably    in   the   nominal   treatment   charge. 


SETTLEMENT  XIII 

ZINC  CONCENTRATE 
Groat  Value 

Silver-7.4  M.  @  $1 * 7-4§ 

Zinc—  8721b.  (a  7.125c ".'3 

Lead— 100 lb.  @  6. So °-50 

$76.03 

Credit  on  Smelter  Settlement 

Silver— 80%  of  7.4o».  @  99.625c J5.89 

Zinc—  75%  of  8721b.  m  7.125c       46.59 

Lead— 80%  of  (100— 80)  lb.®  (6.5— 2)c "  72 

$53.20 
Debit 
Nominal  treatment  charge—  $19. 50+ (7. 125—  4)<<>  $3  $28.87 

Proceeds  from  smelting ***.}> 

Actual  smelting  charge i' an 

Freight  tosrnelter """ 

Treatment  and  smelting *^9'  |? 

Actual  value  of  ore  at  mine ■».» 

$15.53 

=  20 . 4%  return . 

$76  03 
$24   33 

32.  0%  return,  excluding  freight. 

$76  03 

This  charge,  incidentally,  varies  with  the  market  quota- 
tion for  zinc  as  indicated  in  the  settlement.  When  the 
St.  Louis  quotation  as  given  in  the  Engineering  and 
Mining  JournairPresi  is  4c.  (both  buyer  and  seller 
earnestly  hope  that  it  never  will  be),  the  nominal  treat- 
ment is  $19.50;  and  for  each  cent  or  fractional  part  of 
a  cent  that  zinc  rises,  $3  is  added  to  the  .$19.50,  although 
obviously  the  cost  of  smelting  the  ore  remains  virtually 
constant. 

I  need  hardly  say  that  the  miner  in  the  contract 
represented  by  Settlement  XII  I  much  larger  and 
more  important  producer  than  the  other  sellers  of  zinc 
ore  that  have  been  considered.  Even  so,  he  gets  less 
than  60  per  cent  return  on  a  comparatively  high-grade 
concentrate.  The  actual  smelter  charge  on  ore  contain- 
ing metal  worth  $106.48  is  $43.27,  whereas  the  treat- 
ment of  the  lead  ore  "i  Settlement  X.  "worth"  $106.45, 
totaled  only  $31.60. 


If  this  article  is  helpful  to  anyone  it  is  to  the  man 
who  owns  the  small  mine — which  he  some  day  hopes  to 
make  into  a  big  one;  to  the  smelter  and  to  the  big  pro- 
ducer the  things  written  here  are  as  elemental  as  A  B  C. 
If  the  small  operator  wants  to  get  the  most  for  his  ore 
he  should  put  himself  in  the  place  of  the  ore  buyer. 
That  gentleman  wants  to  buy  ore,  not  solely  for  the  sake 
of  any  particular  lot,  but  because  he  wants  to  see  the 
mine  from  which  it  comes  developed;  he  wants  to  see  the 
industry  expand,  because  on  the  activity  of  the  mining 
industry  in  the  particular  region  tributary  to  his  smelt- 
ing plant  depends  the  success  of  his  own  enterprise. 
Therefore  he  is  willing  to  take  the  ore  at  a  reasonable 
price ;  but,  like  any  other  business  man,  he  wants  to  get 
it  as  cheaply  as  possible.  There  are  in  his  schedules  a 
dozen  places  where  he  can  get  his  margin.  He  can  make 
the  nominal  treatment  charge  nothing  at  all ;  he  can  pay 
you  for  100  per  cent  of  all  the  gold  and  silver  and  copper 
and  lead;  he  can  penalize  you  nothing  at  all  for  silica 
and  pay  you  20c.  per  unit  for  the  iron  in  your  ore,  and 
still  give  you  a  schedule  in  which  the  actual  treatment 
charge  is  $50  per  ton.  He  can  do  this  simply  by  making 
deductions  from  the  market  price  of  the  metals.  I  have 
exaggerated,  obviously,  to  emphasize  the  point.  When 
a  schedule  is  offered,  you  can  well  afford  to  analyze  it 
by  making  hypothetical  settlements  on  ores  of  various 
metal  contents  and  with  various  market  quotations. 
Then,  bearing  in  mind  the  fact  that  smelting  and 
refining  and  transportation  cost  money,  and  that  the 
smelter  cannot  recover  all  the  metal,  you  will  be  able 
to  judge  whether  the  contract  is  reasonable  and  you 
will  be  in  a  position  to  get  concessions  if  it  is  not. 
Above  all,  forget  the  foolish  idea  that  every  man  who  is 
buying  ore  is  a  lineal  descendant  from,  and  has  inherited 
all  the  acquisitive  propensities  of,  that  well-known  navi- 
gator Captain  Kidd. 

Texas  Potash  Prospects  Good 

Although  it  is  genuinely  optimistic  about  the  prob- 
able opening  in  Texas  of  workable  potash  deposits,  the 
U.  S.  Geological  Survey  feels  that  it  must  exercise  due 
caution  lest  its  published  statements  be  made  the  basis 
of  unscrupulous  stock  promotion.  However,  the  Survey 
has  issued  a  statement  of  the  results  of  the  examination 
of  samples  of  cuttings  from  two  wells  recently  drilled 
there — the  McDowell  well  No.  4,  in  Glasscock  County, 
and  the  Texon  Oil  Land  Co.'s  Santa  Rita  well,  in 
Reagan  County.  The  samples  represent  cuttings  reach- 
ing depths  of  2,550  and  4,426  ft.,  respectively,  in  the  two 
wells,  but  no  samples  representing  a  gap  of  680  ft.  be- 
tween 1,010  and  1,605  ft.  have  been  received  from  the 
McDowell  well.  There  is  also  a  gap  of  2,205  ft.  between 
the  1,683-  and  3,888-ft.  levels  in  the  Santa  Rita  well 
from  which  no  samples  have  been  received.  Besides 
nine  samples  from  the  McDowell  well  containing  from 
1.5  to  9.95  per  cent  of  K,0.  there  were  six  samples  con- 
taining more  than  1  per  cent  but  less  than  1.5  per  cent. 
Among  the  samples  from  the  Santa  Rita  well  were  five 
containing  more  than  8.5  per  cent  K,0  and  thirty  others 
containing  more  than  1  per  cent. 

The  samples  analyzed  were  taken  by  standard  tools 
from  wells  drilled  primarily  for  oil.  In  the  Santa 
Rita  well,  for  example,  the  origin.il  sample  taken  from 
tlie  bailer  after  the  drill  had  cut  the  beds  from  1,316  to 
1,325  ft.  showed  8.29  per  cent  of  potash,  equivalent  to 
10.78  per  cent  of  the  soluble  salts,  yet  it  cannot  be  safely 
inferred  that  there  is  a  9-ft.  bed  of  potash  salts  of  the 
stated  richness  at  that  horizon. 


December  30,  1922 


Engineering  and  Mining  Journal-Press 


1163 


The  Alaska  Oil  Fields* 

Present  Output  of  Petroleum  Entirely  From  Katalla  Region  —  Yakataga,  Iniskin  Bay,  and 

Cold  Bay  Districts  Have  Seepages  and  Favorable  Structures — 

Labor  Lacking  in  Districts  To  Be  Drilled 

By  H.  C.  George 

Oil  Recovery  Engineer,  TJ.  S.  Bureau  of  Mines 


FROM  the  operating  point  of  view,  the  oil  fields 
of  Alaska  consist  of  one  patented  claim  of  151 
acres,  with  thirteen  small  producing  wells,  situ- 
ated on  the  coast  near  Katalla,  in  the  Controller  Bay 
region. 

From  the  geological  viewpoint,  or  from  the  viewpoint 
of  indications  shown  by  oil  seepages  and  anticlinal 
structures,  the  Katalla  and  Yakataga  districts,  located 
along  the  coast  between  Cordova  and  Yakatat;  the 
Cold  Bay  and  Iniskin  Bay  districts,  on  the  Alaska 
Peninsula,  and  the  Arctic  Coast  district,  east  of  Point 
Barrow,  all  have  possibilities  as  regards  petroleum  pro- 
duction. 

Bulletin  719,  of  the  U.  S.  Geological  Survey,  by 
George  C.  Martin,  published  in  1921,  gives  a  summary 
of  all  previously  published  information  regarding 
Alaska  petroleum  and  includes  additional  information 
secured  during  1920  by  the  U.  S.  Geological  Survey. 
"Petroleum  in  Alaska,"  an  advance  report  of  the  Geo- 
logical Survey,  released  May  18,  1922,  gives  additional 
data  and  information  regarding  the  Cold  Bay  and 
Iniskin  Bay  districts,  secured  as  the  result  of  surveys 
made  during  1921. 

At  the  present  time  two  parties  are  doing  geological 
and  topographical  work  for  the  Survey  in  the  Cold 
Bay  district,  and  a  party  from  the  U.  S.  Land  Office 
at  Juneau  is  doing  survey  work  at  Chignik,  about  150 
miles  southwest  of  Cold  Bay. 

The  two  areas  in  Alaska  which  will  probably  be  first 
tested  for  petroleum  are  the  Controller  Bay  region, 
including  the  Katalla  and  Yakataga  districts,  and  the 
Alaska  Peninsula  area,  which  includes  the  Iniskin  Bay, 
Cold  Bay,  and  possibly  the  Chignik  districts.  The 
grouping  I  have  thus  made  is  not  simply  one  of 
geographical  character.  It  is  much  more  than  this,  as 
these  two  areas  show  marked  differences  as  to  struc- 
ture and  geological  age,  quantity  and  character  of  flora, 
and  quality  of  oil  exuding  at  the  seepages. 

This  article  deals  chiefly  with  the  Katalla  oil  field  and 
the  Cold  Bay  district.  The  former  is  the  only  pro- 
ducing oil  field  in  Alaska  and  the  latter  district  is  the 
only  one  which  will  probably  be  tested  by  drilling 
during  the  next  year. 

The  Controller  Bay  area,  which  includes  the  Katalla 
and  Yakataga  districts,  is  a  region  of  heavy  timber, 
mostly  hemlock  and  spruce,  with  a  dense  undergrowth 
of  devil  club,  and  having  much  tundra  and  fallen  trees. 
The  geological  age  of  the  formations  in  both  of  these 


districts  is  Tertiary.  The  rocks  consist  of  interbedded 
shales,  sandstones,  and  conglomerates.  At  Katalla, 
faults  and  intrusions  are  in  evidence,  but  at  Yakataga 
intrusions  have  not  yet  been  found. 

In  the  Katalla  district,  irregularity  in  the  dip  and 
strike  in  the  formations  over  short  distances  has  been 
so  far  an  obstacle  in  the  interpretation  of  the  broader 
scheme  of  the  structure,  so  that  knowledge  of  the 
geological  conditions  existing  at  a  given  place  is  im- 
possible at  this  time. 

In  the  Yakataga  district  the  most  pronounced  struc- 
tural feature  is  a  long  anticline  showing  numerous  oil 
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Map  showing  location  of  Yakataga,  Katalla,  Iniskin  Bay, 
and  Cold  Bay  districts 

seepages  along  its  crest.  This  anticline  is  located  along 
the  ocean  flank  of  the  low  coastal  range. 

In  both  of  these  districts  the  dense  vegetation  has 
been  a  great  obstacle  to  the  study  and  analysis  of  the 
existing  geological  conditions.  The  oil  secured  from 
the  seepages  at  both  Katalla  and  Yakataga  is  similar 
in  quality,  color,  and  gravity,  being  a  transparent 
paraffin-base  oil  of  a  green  or  red  color,  and  of  a  gravity 
ranging  from  22  to  26  deg.  Be. 

The  Alaska  Peninsula  area  is  practically  free  from 
timber  south  of  Latitude  59  deg.  The  Iniskin  Bay 
district,  north  of  this  latitude,  has  considerable  timber, 
but  in  other  respects  is  similar  to  the  area  to  the  south 
and  west  on  the  peninsula  proper. 

The  only  trees  found  at  most  places  in  the  Alaska 
Peninsula  area,   south  of  Latitude  59  deg.,  are   small 
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stunted  alders  and  willows  which  seldom  rise  more  than 
five  or  six  feet  above  the  ground,  on  account  of  the 
heavy  winds  which  prevail  at  most  times.  It  is  even 
difficult  to  secure  sticks  sufficiently  long  to  use  for  tent 
poles.  The  valleys,  hillsides,  and  even  the  tops  of  the 
lower  ridges  are  covered  with  moss,  but  grass  is  scarce 
and  of  poor  quality,  so  that  at  many  places  feed  has 
to  be  carried  for  the  pack  horses. 


Oil  field  buildings  of  Chileat   Oil   Co.,   at  Katalla 

The  geological  age  of  the  structures  showing  oil  seep- 
ages, so  far  examined  and  reported  on,  is  Jurassic.  The 
rocks  consist  of  a  series  of  shales,  sandstones,  and 
conglomerates.  One  peculiarity  of  the  conglomerates 
that  I  examined  in  the  Cold  Bay  district  is  that  the 
water-worn  pebbles  of  which  they  are  composed  are  of 
many  kinds  of  igneous  and  metamorphic  rocks,  such  as 
granites,  syenites,  basalts,  quartzites,  mica  schists,  and 
hornblende  schists.  Igneous  intrusions,  faults  and 
volcanic  cones  are  numerous  in  the  area,  and  some  of 
the  anticlines  show  intrustions. 

Two  well-defined  anticlines  have  been  located  in  the 
Iniskin  Bay  district,  as  well  as  oil  seepages.  Three 
broad  anticlines  have  been  found  in  the  Cold  Bay  area — 
namely,  the  Salmon  Creek-Bear  Creek  and  Wide  Bay 
structures,  along  the  southern  coast,  and  the  Ugashik 
Creek  anticline,  about  ten   miles  inland  from   them. 

Topography  and  Structure  Conform 
in  Cold  Bay  District 

There  is  a  noticeable  conformity  between  topography 
and  structure  in  the  Cold  Bay  district  so  far  as  I  could 
determine  from  my  examination.  For  instance,  the 
hills  and  mountains  represent  the  anticlines,  and  the 
valleys  and  lakes  represent  the  synclines  in  many  in- 
stances. However,  this  is  not  true  in  the  Wide  Bay 
anticline,  where  the  bay  occupies  the  crest  of  the  struc- 
ture. Of  course,  the  volcanic  peaks  are  not  taken  into 
consideration    in   this   connection. 

There  is  a  market!  similarity  in  the  oil  from  the 
seepages  from  the  different  stru  rained,  and 

that  from  all  other  seepages  rep  iid  to  be  of 

a  similar  character.  This  oil  is  much  darker  than  the 
Katalla  and  Yakataga  oil,  being  brown  to  black  in  color. 
if  paraffin  base  Samples  of  seepage  oil 
were  taken  from  the  Bear  Creel  d  the  Pearl  Creek 
.  it  the  Cold  Hay  district.  The  former  was  of  l  II 
deg.  Be.  gravity,  and  the  latter  was  of  22.6  deg.  Be. 
gravity. 

The  two  known  anticlines  in  the  Iniskin  May  district 
and  the  three  that  are  known   in  the  Cold   Bay  district 


are  the  only  ones  in  the  Alaska  Peninsula  so  far  mapped 
by  the  U.  S.  Geological  Survey. 

Further  anticlines  will  probably  be  found  between 
the  Cold  Bay  district  and  the  Iniskin  Bay  district, 
which  are  about  175  miles  apart.  This  area,  except  in 
the  vicinity  of  Katmai  and  the  Valley  of  the  Ten 
Thousand  Smokes,  which  are  about  40  miles  northeast 
of   Cold   Bay,    is  practically    unexplored. 

Much  of  Alaska  Peninsula  Little  Known 

The  Alaska  Peninsula  extends  for  about  350  miles 
southwest  from  the  Cold  Bay  district.  This  district  has 
not  been  surveyed,  and  little  is  known  of  it,  except  by 
bear  hunters  and  the  natives.  The  Geological  Survey 
reports  that  the  Jurassic  rocks  extend  for  a  distance  of 
at  least  100  miles  south  and  west  of  the  Cold  Bay 
district. 

Oil  seepages  have  been  reported  from  the  neighbor- 
hood of  Chignik,  about  150  miles  southwest  of  Cold 
Bay,  and  also  at  a  point  near  the  end  of  the  peninsula, 
about  300  miles  southwest  from  Cold  Bay.  Further 
anticlines  favorable  for  the  accumulation  of  petroleum 
will  probably  be  found  in  this  area. 

Chilkat  Oil  Co.  Operates  Thirteen  Wells 
in  Katalla  Field 

About  thirty-five  wells  have  been  drilled  in  the  Katalla 
oil  field.  Of  this  number,  twenty  have  been  drilled  on 
the  patented  claim  of  151  acres,  where  there  has  been 
the  only  prospecting  and  production  in  Alaska  since 
the  withdrawal  of  entry  of  oil  lands  on  Nov.  3,  1910. 

Some  of  the  wells  drilled  years  ago  on  other  claims 
discovered  oil,  but  whether  in  economic  quantities  re- 
mains to  be  determined  by  further  tests.  I  recently 
visited  several  of  these  old  wells  and  saw  ample  evidence 
of  the  discovery  of  petroleum.  At  Redwood  Well  No. 
108  (as  shown  on  U.S.G.S.  maps)  the  well  was  full 
of  fluid  and  oil  was  trickling  over  the  top  of  the  open 
casing.  This  well  is  about  a  mile  northeast  of  the 
group  of  operating  wells  on  the  patented  claim. 

The  Chilkat  Oil  Co.  owns  the  patented  claim  and 
operates  the  thirteen  producing  wells  that  have  been 
drilled  on  it.  These  wells  are  being  pumped  by  steam, 
and  the  production  of  about  1,000  bbl.  a  month  of  44 
deg.  Be.  gravity  paraffin-base  petroleum  is  piped  to  the 
small  refinery,  owned  and  operated  by  the  same  com- 
pany, and  situated  about  half  a  mile  to  the  west  on 
Katalla  Slough. 

The  oil  production  from  this  claim  from  1904  to 
1919,  inclusive,  was  56,000  bbl.  For  1920  it  was  10,746 
bbl.,  and  for  1921  it  was  10,280  bbl.  The  production  per 
well  varies  from  15  to  240  bbl.  per  month.  The  better 
wells  are  pumped  regularly  every  day,  but  the  oil  is 
allowed  to  accumulate  in  the  smaller  ones,  which  are 
pumped  about  once  a  week.  The  producing  wells  vary 
in  depth  from  366  ft.  to  1,500  ft.  One  well  was  com- 
pleted to  a  depth  of  2. .'loo  ft.,  but  showed  no  oil  and 
was  abandoned.  All  of  the  wells  drilled  on  the  patented 
claim,  both  producing  and  abandoned,  are  rather  closely 
grouped   and   WOUld  all  fall   within   a   forty-acre  tract. 

Even  the  deepest  well  drilled  did  not  penetrate  the 
shale,  which  Beams  to  be   the  only   rock   outcropping 

within   the   limits   of   the   producing  area   and   from    the 

crevices  of  which   the  oil   finds   Its  way  by   seepage 

into  the  wells.  There  seems  to  be  DO  relation  in  the 
different  wells  as  to  the  horizon  at  which  these  oil- 
carrying  crevices  will  be  encountered.     The  drilling  of 

a   new   well    and   the   encountering   of    petroleum    at 
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greater  depths  does  not  seem  to  affect  or  be  affected  by 
the  adjoining  wells,  some  of  which  produce  oil  from 
a  much  shallower  depth. 

Whether  the  formation  which  is  the  source  of  the 
oil  is  sufficiently  near  the  surface  to  be  reached  by 
drill,  or  occurs  within  the  area  of  producing  wells,  will 
probably  only  be  determined  by  a  few  well-located  deep 
tests. 

All  of  the  wells  of  this  field  have  been  drilled  with 
standard  tools.  Well  No.  19,  on  the  patented  claim, 
was  completed  at  a  depth  of  1,500  ft.  during  my  recent 
trip  to  the  Katalla  field.  This  well  has  8-in.  casing 
to  900  ft.,  and  a  6-in.  perforated  liner  to  1,300  ft.,  where 
the  principal  producing  horizon  occurs.  This  well,  like 
all  of  the  others  in  the  Katalla  oil  field,  as  before 
noted,  was  drilled  with  standard  tools,  and,  like  the 
other  wells,  it  was  not  cemented,  as  no  water  occurs 
in  the  formation.  Two  hundred  feet  of  10-in.  casing 
was  used  as  a  conductor  and  also  served  to  keep  out 
the  surface  water.  This  well,  with  its  proportion  of 
overhead,   cost  about   $10,000. 

Simple  Process  of  Refining  Used 

Refining  as  conducted  at  Katalla  is  a  simple  fire-still 
process  where  operations  are  directed  toward  producing 
the  maximum  amount  of  distillate.  The  residuum  from 
the  refining  process  is  kept  in  tanks  for  treatment  at 
a   later   date   with    impi-oved   methods   and   equipment. 

An  idea  of  the  proportion  of  the  different  refined 
products  is  obtained  from  the  statement  of  oil  sales  of 
the  Chilkat  Oil  Co.  for  1921,  as  follows:  Gasoline, 
51,671  gal.;  distillate,  249,212  gal.;  Diesel  oil,  8,269  gal; 
and  kerosene,  8,814  gal. 

All  of  the  refined  products  are  run  into  100-gal.  steel 
drums  and  are  disposed  of  along  the  Alaska  coast  to 
operators  of  gas  boats,  canneries,  and  mining  companies. 
A  thirty-ton  gas  boat  makes  a  trip  with  a  load  of  about 
sixty  100-gal.  drums  about  once  a  week,  delivering  at 
Cordova  and  various  canneries  along  the  coast. 

In  this  way  the  refined  product  is  readily  handled, 
entrance  being  made  to  the  slough  and  wharf  at  the 
refinery  at  high  tide,  and  loading  being  done  between 
tides,  the  load  being  taken  out  on  the  following  tide. 
Handling  the  refined  products  in  this  way  costs  5c.  per 
gallon  delivered  at  Cordova  or  other  wharfs  in  the 
same  general  region. 

In  addition  to  producing,  refining,  and  marketing 
petroleum,  the  Chilkat  Oil  Co.  also  operates  a  sawmill 
at  which  timbers,  planks,  and  boards  needed  for  derricks 
and  buildings  are  sawed.  The  maximum  number  of 
men  required  in  the  operations  of  the  company  is  six- 
teen. This  includes  operation  of  sawmill,  rig  building, 
drilling,  pumping,  and  refining.  Most  of  the  men  secure 
their  meals  at  the  company's  boarding  house  and  are 
housed  at  a  group  of  bunk  houses  that  have  been  built 
on  the  property,  but  some  of  them  live  at  Katalla. 

High  Winds  Make  Steel  Derricks  Advisable 

Minimum  winter  temperature  at  Katalla,  Yakataga, 
and  Cold  Bay  is  reported  to  be  about  10  deg.  below 
zero.  The  annual  snowfall  is  said  to  be  from  4  to  6  ft. 
at  Katalla  and  Yakataga  and  from  1  to  2  ft.  at  Cold 
Bay.  The  rainfall  in  all  the  districts  is  reported  to  be 
heavy  and  frequent.  Heavy  fogs  are  also  frequent, 
especially  in  the  Cold  Bay  and  other  Alaska  Peninsula 
districts.  The  winds  of  the  Alaska  Peninsula  are  the 
most  striking  feature  of  the  climate  of  the  Alaska 
coast.    Even  during  the  period  of  so-called  good  weather 


in  June,  there  were  times  that  it  was  difficult  to  stand 
up  or  walk,  because  of  the  prevailing  gales. 

"The  presence  of  high  winds  will  greatly  interfere 
with  the  serviceability  and  life  of  wooden  derricks,  and 
it  would  be  well  for  those  planning  drilling  operations 
to  bring  in  steel  derricks  as  part  of  their  drilling 
equipment  and  use  a  sufficient  number  of  guy  wires  to 
hold  them  in  place. 

Favorable  Structures  in  Yakataga,  Iniskin, 
and  Cold  Bay  Districts 

The  petroleum  production  of  Alaska  all  comes  from 
the  Katalla  oil  field,  which  shows  oil  seepages  but  no 
evidence  of  oil  sands  or  favorable  structures  within  the 
producing  area.  Wells,  such  as  those  already  drilled 
and  which  are  now  being  operated,  probably  will  be 
brought  in  at  a  number  of  places  in  the  Katalla  district 
by  drilling  to  corresponding  depths  in  the  shale  along 
lines  of  Assuring,  the  presence  of  which  are  probably 
indicated  by  the  seepages.  Larger  wells  may  be  found 
if  the  source  of  the  petroleum  is  ascertained  to  be  in 
suitable  structures  for  accumulation  within  drilling 
depths. 

The  Yakataga,  Iniskin,  and  Cold  Bay  districts  all 
show  both  seepages  and  favorable  structures,  though 
favorable  structures  are  not  known  to  exist  in  the  pro- 
ducing Katalla  field. 

Regarding  the  Cold  Bay  district,  a  number  of  years 
ago  four  or  five  wells  were  drilled  near  the  head  of  Oil 
Creek  at  the  northeast  end  of  the  Salmon  Creek-Bear 
Creek  anticline.  These  wells  are  about  seven  miles 
northeast  of  the  Bear  Creek  dome  and  beyond  the  north- 
east end  of  the  anticline  near  a  group  of  seepages,  but 
also  outside  of  the  anticlinal  structure  as  well  as  near 
a  fault.     These  old  wells  are  the  only  ones  drilled  in 


Steam  power  plant  of  Chilcat  Oil  Co., 
Katalla,  Alaska 

the  Cold  Bay  district.  They  had  little  possibility  of  strik- 
ing oil,  and  have  been  of  no  value  in  proving  whether 
or  not  oil  exists  in  commercial  quantities  in  the  Salmon 
Creek-Bear  Creek  anticline. 

The  Salmon  Creek-Bear  Creek,  Wide  Bay,  and  Uga- 
shik  Creek  structures  are  broad  anticlines,  with  known 
oil  seepages  at  the  first  and  last  named.  I  found  an 
important  gas  seepage  on  the  Ugashik  Creek  anti- 
cline. Sandstones  and  conglomerates  favorable  for  the 
accumulation  of  petroleum  are  known  to  form  a  part  of 
the  strata  of  each  of  these  anticlines,  on  which  wells 
of  3,000  to  4,000  ft,,  with  standard  tools,  undoubtedly 
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would  give  a  thorough  test  of  all  probable  oil  sands. 
At  the  Ugashik  Creek  and  Salmon  Creek-Bear  Creek 
structures  there  are  good  possibilities  of  securing  large 
production. 

Much  of  Promising  Areas  Already  Staked — 
Many  Maps  Inaccurate 

In  the  Katalla  oil  field  much  of  the  area,  other  than 
the  one  patented  claim,  is  claimed  under  priority  rights 
under  the  Leasing  Law,  because  of  development  done 
previous  to  the  withdrawal  of  entry  of  oil  lands  in 
Alaska  in  1910.  This  is  also  the  fact  in  some  parts 
of  the  Cold  Bay  district. 

Since  the  passage  of  the  recent  Oil  and  Gas  Leasing 
Act  of  Feb.  25,  1920,  most  of  the  area  on  and  near  the 
anticlines  and  oil  seepages  at  Yakataga,  Iniskin  Bay, 
and  Cold  Bay  districts,  and  may  other  places  at  or  near 
reported  oil  seepages,  have  been  staked  and  application 
made  for  drilling  permits. 


Landing  horses  and  freight  by  gas  boat  and  lighter, 
Portage  Bay,  Alaska 

In  the  Cold  Bay  district,  at  the  Salmon  Creek-Bear 
Creek  anticline,  the  Wide  Bay  anticline,  and  the  Uga- 
shik Creek  anticline,  practically  the  entire  area  covering 
these  three  structures  and  the  intervening  syncline  has 
been  staked. 

Many  of  the  maps  and  blueprints  of  these  areas  made 
and  sold  by  engineers  and  others  frequently  show  claims 
located  many  miles  from  where  actual  staking  was  done, 
and  often  claims  are  shown  as  being  located  on  the 
anticlines  when,  in  reality,  they  are  a  considerable  dis- 
tance away.  It  would  be  well  for  those  contemplating 
drilling  operations  to  know  that  their  claim  has  been 
surveyed  by  a  Mineral  Land  Surveyor  and  tied  into  a 
section  corner,  and  that  it  is  located  favorably  with 
reference  to  the  structure,  before  steps  are  taken  to 
begin  prospecting  operations. 

ANCHORAGE  for  Small  Boats  only  at  Katalla 

Small  boats,  of  6  or  7  ft.  draft,  can  enter  the  harbor 
at  Katalla  only  at  high  tide.  Ileaw  machinery  and 
equipment  for  prospecting  should  be  unloaded  from 
steamers  at  Cordova,  then  loaded  onto  lighters  and 
towed  by  gas  boat  to  Katalla  and  taken  into  the  harbor 
at  high  tide.  Extensive  developments  in  the  Katalla 
oil  field  may  warrant  the  dredging  of  the  channel  and 
the  building  of  a  breakwater,  which  will,  of  course, 
entail  considerable  expense.  This  would  permit,  how- 
ever, the  entrance  of  sixty-ton  or  seventy-ton  gas  boats 
to  the  harbor  at  all  times. 


In  the  Yakataga  district,  Icy  Bay,  at  the  east  end 
of  the  possible  oil-producing  territory,  affords  the  only 
harbor.  Here  the  features  are  reported  to  be  similar  to 
those  existing  at  Katalla. 

In  the  Iniskin  Bay  district,  both  Iniskin  Bay  and 
Chinitna  Bay  are  well  protected,  and  are  reported  to 
afford  satisfactory  anchorage  for  large  vessels  with  15 
to  20  ft.  draft. 

In  the  Cold  Bay  district.  Portage  Bay  permits  the 
entrance  of  large  vessels,  soundings  showing  from  ten 
to  twenty  fathoms  of  water  at  low  tide.  However,  this 
bay  is  not  well  protected,  and  before  it  could  be  exten- 
sively used  as  a  harbor,  a  breakwater  would  have  to  be 
built  on  top  of  the  reef  which  is  exposed  at  low  tide 
and  extends  about  half  way  across  the  bay  from  the 
north  shore. 

One  of  several  oil  companies  planning  to  drill  this 
fall  at  the  Ugashik  Creek  anticline  has  shipped  all 
camp  and  drilling  equipment,  amounting  to  about  500 
tons,  by  ocean  steamer  to  Portage  Bay,  where  it  has 
been  unloaded  onto  a  lighter  and  successfully  delivered 
on  the  beach  at  Kanatak. 

Wide  Bay  Best  Harbor  for  Cold  Bay  District 

H.  G.  Parry,  who  spent  several  months  at  Wide  Bay 
during  the  summer  of  1922,  reports  that  this  bay  affords 
a  much  better  harbor  than  Portage  Bay,  for  the  Cold 
Bay  district.  The  northeast  end  of  the  bay  has  a  shore 
line  consisting  mostly  of  abrupt  rocky  cliffs,  and  the  bay 
itself  is  reported  to  have  numerous  rocks  and  reefs.  Mr. 
Parry  says: 

"For  about  eight  miles  the  southwest  end  of  Wide  Bay  is 
landlocked,  mountains  rising  from  a  thousand  to  three  or 
four  thousand  feet  surround  it  on  the  east,  south  and  west. 
The  northwest  or  off-shore  wind,  greatly  feared  along  the 
peninsula,  is  scarcely  felt  in  this  part  of  the  bay.  The 
entrance  to  Wide  Bay,  being  used  by  such  boats  as  enter 
the  bay  at  present,  is  approximately  fourteen  miles  from 
the  southwest  end  and  just  to  the  north  of  a  reef  known 
locally  as  'Channel  Rock.'  From  ten  fathoms  to  sixteen 
fathoms  of  water  at  low  tide  has  been  found  by  those 
making  soundings  (shipmasters  and  fishermen — among 
them  the  master  of  mail  steamer  'Starr')  ;  along  a  center 
line  through  the  bay  southwest  of  the  'entrance'  water  from 
ten  fathoms  to  forty  fathoms  is  to  be  found.  Anchorage 
in  the  bay  is  good." 

From  the  evidence  at  hand  it  would  seem  that  the 
best  harbor  for  the  Cold  Bay  district  is  Wide  Bay. 
Freight  for  drilling  operations  on  the  Salmon  Creek- 
Bear  Creek  anticline  could  be  loaded  on  lighters  and 
towed  by  gas  boat  to  Portage  Bay  or  Island  Bay,  and 
unloaded  on  the  shore. 

Some  oil  men  who  have  examined  the  Ugashik  Creek 
anticline  advise  that  equipment  required  there  for  ini- 
tial prospecting  operations  be  taken  through  Unimak 
Pass  into  Behring  Sea  and  Bristol  Bay,  unloaded  into 
lighters  in  Egegik  River,  taken  up  the  rapids  at  the 
entrance  to  Becharof  Lake,  and  towed  by  gas  boat  across 
Becharof  Lake  to  the  north  end  of  the  Ugashik  Creek 
anticline. 

Good  Roads  Lacking  Save  at  Katalla 

At  Katalla  there  is  a  graded  road  with  well-built 
bridges  extending  into  the  Katalla  oil  field.  However, 
before  heavy  hauling  can  be  done  on  this  road  it  will 
have  to  be  graveled  over  a  considerable  part  of  the 
distance. 

There  are  no  roads  in  the  Yakataga  district,  and 
material  would  have  to  be  sledded  overland  during  the 
winter  months,  when  the  marshes  are  frozen,  or  cor- 
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duroy  roads  and  bridges  would  have  to  be  built  to  reach 
the  drilling  locations  during  the  summer  months. 

No  roads  exist  in  the  Cold  Bay  district,  except  the 
old  road  from  Cold  Bay  to  the  Castello  wells  drilled 
years  ago.  This  road  is  still  in  good  condition,  but  is 
not  within  the  probable  drilling  area.  There  are  two 
trails  for  pack  horses,  one  from  Wide  Bay  to  Ugashik 
Lake  and  the  other  from  Portage  Bay  to  the  Ugashik 
Creek  anticline.  These  trails  do  not  follow  the  best 
possible  route  for  roads,  as  they  take  the  most  direct 
route  without  reference  to  grades. 

For  preliminary  drilling  operations  on  the  Salmon 
Creek-Bear  Creek  anticline,  the  road  problem  will  not  be 
difficult,  as  the  distances  to  be  covered  from  harbor  will 
be  from  four  to  eight  miles  and  the  grades  moderate. 

To  reach  the  Ugashik  Creek  anticline  from  Portage 
Bay  will  require  about  fifteen  miles  of  road,  crossing 
one  ridge  about  400  ft.  above  sea  level  on  the  Salmon 
Creek-Bear  Creek  anticline,  and  crossing  another  one, 
about  1,200  ft.  above  sea  level,  on  the  east  flank  of 
Ugashik  Creek  anticline,  with  an  elevation  of  about  100 
ft.  above  sea  level  between  these  two  ridges.  To  reach 
the  Ugashik  Creek  anticline  from  Wide  Bay  will  re- 
quire about  twenty  miles  of  road,  crossing  one  ridge 
about  1,500  ft.  high.  Both  of  these  routes  afford  easy 
grades,  with  natural  roadways  for  most  of  the  distance. 
There  is  no  timber  and  little  undergrowth  to  interfere 
with  road  making. 

Horses  with  wide-wheeled  wagons  would  be  best 
suited  to  haulage  over  gravel,  or  corduroy,  or  plank 
roads  to  be  built  in  the  Katalla  and  Yakataga  districts. 
Caterpillar  tractors  probably  could  be  used  to  advantage 
in  the  Cold  Bay  district.  However,  at  many  places  in 
the  Cold  Bay  district  the  proposed  road  will  have  to  be 
ditched  to  drain  the  water  away  from  the  loose  shale, 
conglomerate,  and  sandstone  fragments  that  cover  the 
surface.  Moss  covers  a  large  part  of  the  surface,  espe- 
cially on  the  Ugashik  Creek  anticline. 

There  is  no  available  labor  for  drilling  operations  in 
the  districts  described.  There  is  plenty  of  wood  for 
fuel  in  the  Katalla,  Yakataga,  and  Iniskin  Bay  districts, 
but  there  is  neither  wood  nor  coal  in  the  Cold  Bay 
district.  It  probably  would  be  best  to  bring  in  a  good 
grade  of  coal  or  fuel  oil  for  fuel  needs. 

Plenty  of  timber  is  available  to  meet  lumber  needs 
in  the  Katalla,  Yakataga,  and  Iniskin  Bay  districts.  All 
required  lumber  would  have  to  be  taken  into  the  Cold 
Bay  district.  Good  water  supply  is  assured  in  all 
districts.  Costs  for  the  initial  wells  in  any  of  the 
districts  should  not  be  greatly  in  excess  of  the  cost 
of  drilling  to  corresponding  depths  under  similar  con- 
ditions with  standard  tools  in  some  of  the  remote  oil 
fields  of  the  United  States. 

The  difficulties  to  be  encountered  in  Alaska  probably 
will  be  no  greater  than  those  seen  in  the  early  develop- 
ments at  Salt  Creek,  Wyo.,  at  Ranger,  Tex.,  and  at  many 
other  Texas  oil  fields. 

Faults  or  igneous  intrusions,  one  or  both  of  which  are 
known  to  exist  in  all  of  the  districts  included  in  this 
article,  may  have  permitted  the  escape  of  most  of  the 
oil  formerly  held  in  the  structures. 

The  present  petroleum  production  of  Alaska  is  all 
from  the  district  which  has  the  least  favorable  surface 
indications. 

The  Yakataga,  Iniskin  Bay,  and  Cold  Bay  districts 
have  oil   seepages   and   favorable   structures. 

The  several  wells  drilled  at  Iniskin  Bay  and  Cold 
Bay  districts  years  ago  were  not  favorably  located  with 
reference  to  the  structures. 


The  chances  are  good  for  finding  commercial  produc- 
tion at  all  of  the  districts  referred  to  in  this  article, 
and  some  large  wells  may  be  found  in  the  Cold  Bay 
district. 


Sun  Company  Completes  New  Test 
Near  South  Bend  Field 

In  Young  County,  Tex.,  the  joint  test  of  the  Sun 
Co.  and  M.  R.  Hemphill,  three-quarters  of  a  mile  south 
of  the  South  Bend  field,  was  completed  at  a  depth  of 
4,005  ft.,  making  2,000  bbl.  of  oil  and  with  heavy  gas 
pressure.  This  is  a  new  producing  horizon  for  this 
section.  The  Ferguson  pool,  in  Archer  County,  has  been 
extended  one-half  mile  southeast  by  the  completion  of 
a  good  well  on  the  Ferguson  tract  by  the  Dillday  & 
Knight  interests.  It  is  also  believed  that  a  new  pool 
will  be  developed  four  miles  west  of  Groesbeck,  Lime- 
stone County,  where  recently  the  Texas  Pacific  Coal 
&  Oil  Co.  completed  its  No.  1  Bowden  well,  making 
40,000,000  cu.ft.  of  gas  from  3,000  ft. 

The  Laredo  district  is  the  center  of  much  activity.  In 
the  Schott  field  the  Kanoka  No.  3  well  of  the  Kanoka  Oil 
Co.  came  in  recently,  making  a  production  of  3,000 
bbl.  This  is  one  of  the  largest  wells  in  southwestTexas. 
Several  other  wells,  ranging  from  200  bbl.  down  to  20 
bbl.,  have  been  completed  in  the  last  few  weeks.  Among 
these  are  the  Ross  No.  2,  Schott  field,  making  200  bbl., 
and  the  Magnolia  Petroleum  Co.'s  No.  1  well,  also  mak- 
ing 200  bbl. 

The  Magnolia  Petroleum  Co.  has  purchased  the 
Harvey-Cullem  interests.  These  consist  of  160  acres  in 
the  South  Electra  field  and  several  small  tracts  in  the 
Burkburnett  and  Desdemona  fields.  The  total  daily 
production  from  these  lands  is  2,000  bbl.,  and  the  re- 
ported purchase  price  was  $2,500,000. 

In  the  Gulf  Coastal  region,  the  Hull  field,  in  Liberty 
County,  took  first  place  in  oil  production  during  the 
week  ended  Oct.  14,  producing  30,150  bbl.,  as  compared 
with  26,375  bbl.  from  the  West  Columbia  field,  which 
previously  held  first  place.  This  was  due  to  the  com- 
pletion of  several  large  producers  on  the  west  flank 
of  the  dome.  Among  these  were  a  5,000-bbl.  well  by 
the  Yount-Lee  Oil  Co.,  and  a  1,200-bbl.  well  each  by 
the  Gulf  Production  and  Humble  Oil  &  Refining  com- 
panies. The  total  coastal  production  during  September 
was  approximately  3,125,000  bbl.,  a  decrease  of  193,000 
bbl.  from  August. 

At  Barber's  Hill  the  Mills  Bennett  No.  1  Japhet  well 
came  in  at  3,221  ft.,  making  2,400  bbl.  of  clean  oil.  This 
well  is  on  the  southwest  side  of  the  dome,  and  has 
stimulated  deep  drilling  around  this  salt  dome. 

An  interesting  well  is  being  drilled  at  Blue  Ridge, 
Fort  Bend  County,  by  Neils  Esperson,  on  the  Ewing 
tract.  The  well  is  now  5,300  ft.  deep,  making  it  one  of 
the  deepest  tests  on  the  Gulf  Coast. 


Production  of  Smackover  Field  in  Arkansas 
Increasing  Rapidly 

Production  of  the  field  that  is  being  developed  at 
Smackover,  Ouachita  County,  Ark.,  will  soon  reach 
100,000  bbl.  daily,  probably  before  pipe  facilities  are 
available,  according  to  a  correspondent.  The  rapidity 
with  which  this  field  has  been  exploited,  as  well  as  the 
character  of  the  oil  companies  which  for  the  first  time 
have  entered  Arkansas,  emphasize  the  fact  that  low- 
gravity  crude  has  a  market. 
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The  Decrease  in  the  Fineness  of  British 
Silver  Coinage 

"Would  it  be  asking  too  much  if  you  could  inform  me 
how  much  pure  silver,  in  proportion  to  the  amount  of  alloy, 
England  is  putting  into  her  coins  at  the  present  time.  Also 
to  what  extent  she  is  using  silver  at  present.  Is  there  any 
difference  in  the  amount  of  alloy  she  is  using  now  and  the 
amount  she  used  before  the  war?  What  made  the  change 
necessary?" 

These  questions  can  be  best  answered  by  giving  a 
little  bit  of  recent  currency  history  of  Great  Britain. 
The  extraordinarily  high  price  of  silver  in  1919  and  the 
early  part  of  1920  threatened  to  drive  every  subsidiary 
silver  currency  in  the  world,  excepting  that  of  the  silver 
standard  countries,  out  of  circulation,  because  the  vari- 
ous silver  coins  of  the  world,  from  the  American  dollar 
to  the  Indian  rupee,  were  either  worth  more  as  bullion 
than  as  coins  or  were  in  great  danger  of  becoming  so. 
The  result  of  such  conditions  would  be  to  prevent  the 
customary  circulation  of  silver  coins  and  their  minting 
only  at  a  heavy  loss.  Alarmed  at  this  situation,  many 
nations  took  steps  to  safeguard  their  currencies.  The 
simplest  method  of  doing  this  was  to  decrease  the  silver 
content  of  the  minor  coinage,  and  action  to  that  effect 
was  taken  by  several  countries  and  was  contemplated  at 
the  time  by  the  representatives  of  the  United  States 
Government. 

A  bill  to  reduce  the  fineness  of  British  silver  coinage 
was  passed  in  February,  1920.  Previously,  the  Chan- 
cellor of  the  Exchequer  had  stated  that  the  change  was 
necessary  owing  to  the  unusually  high  price  of  silver 
bullion,  which  had  tended  to  drive  the  subsidiary  coin- 
age out  of  circulation  into  the  melting  pot.  Despite  a 
rapid  and  heavy  decline  in  silver  during  the  remaining 
months  of  1920,  the  law  was  put  into  effect,  and  for  the 
first  time  since  the  reign  of  Queen  Elizabeth  the  fine- 
ness of  British  silver  coins  was  altered.  The  reduction 
lowered  the  fineness  from  .925  to  .500,  or  about  46 
per  cent.  In  view  of  the  natural  conservatism  of  the 
British,  this  radical  change  was  startling  in  its  sudden- 
ness, and  many  persons  hoped  that  the  British  Govern- 
ment would  give  up  taking  the  step,  particularly  as  every 
indication  then  pointed  to  lower  silver  prices.  Regard- 
less of  the  possibility  of  a  continued  fall  in  price,  how- 
ever, the  change  was  made. 

The  effect  of  this  large  drop  in  the  silver  content  of 
British  currency  is  to  increase  greatly  the  quantity  of 
silver  available  for  minting  purp 

London  bullion  brokers  estimated  la  I  year  that  forty 
million  ounces  of  silver  metal  would  likely  be  added  to 
the  world's  supply  from  this  step  «.f  tin  British  Govet  n- 
ment.  This  estimate  was  based  on  the  assumption  that 
coins  minted  before  1901  were  no  longer  in  existence, 
and  that  up  to  the  clo.-te  of  1919  tin'  net   issue  by  the 

Si    Mint    amounted   to  187,096,905.      If   all   tb 

returned  to  the  mint,  there  would  be  a  surplus  of  .">7. 

1,086  fine  ounces.     The  report   went   on  to  state  that 

it  is,  of  course,  most   unlikely  that  tl:  m  tak< 

place   in  entirety.      A   certain   quantity   must   have  been 


exported  to  British  colonies  and  elsewhere,  some  must 
have  been  lost  or  destroyed,  and  a  considerable  part  of 
that  remaining  must  be  hoarded  in  such  a  fashion  that 
it  will  not  again  be  in  evidence  for  a  generation  or  so. 
Other  nations  in  reducing  the  fineness  of  their  currency 
have  contributed  to  the  stock  of  available  bullion.  The 
situation  is  an  excellent  illustration  of  the  effect  of  er- 
ratic and  widely  fluctuating  prices  in  the  silver  market 
of  the  world. 

At  the  present  time  silver  coins  freely  circulate  in 
the  British  Isles.  It  was  reported  soon  after  the  new 
coins  of  .500  fineness  began  to  circulate,  that  they  did  not 
meet  with  much  favor  among  the  populace.  The  chief 
objections  had  to  do  with  the  poor  appearance  of  the 
coins  after  they  had  been  circulated  a  short  while.  Their 
bright  white  color  was  quickly  lost  and  they  became  un- 
pleasant to  the  touch.  They  also  possessed  a  metallic 
ring  ordinarily  associated  with  spurious  coins.  How- 
ever, no  attempt  has  been  made  to  return  to  the  older 
grade  of  fineness.  In  1921,  the  last  year  for  which  we 
have  complete  statistics,  the  British  Government  minted 
domestic  silver  coinage,  .500  fine,  to  the  value  of 
$41,104,846. 


A  Mine  That  Will  Move  More  Earth  Than 
the  Panama  Canal 

"Will  you  kindly  answer  me  the  following  question: 
Will  the  working  of  the  Utah  Copper  mine  involve  the 
moving  of  more  capping  and  ore  than  was  actually  han- 
dled in  the  excavation  of  material  in  the  construction  of  the 
Panama  Canal?" 

According  to  the  New  International  Encyclopedia, 
232,353,000  eu.yd.  of  earth  was  excavated  in  the  build- 
ing of  the  Panama  Canal.  According  to  the  annual  re- 
port of  the  Utah  Copper  Co.  for  1921,  the  total  quantity 
of  material — capping  and  ore — removed  from  the  prop- 
erty to  the  end  of  1921  was  145,000,000  tons,  so  that 
at  the  present  time  the  balance  is  heavily  in  favor  of 
the  Panama  Canal.  However,  Utah  Copper  is  still  a 
young  mine.  Ore  reserves  were  estimated  at  862,910,- 
000  tons  on  Jan.  1,  1922,  which,  added  to  the  quantity 
of  ore  already  mined,  91,697,600  tons,  would  indicate 
that  the  operations  at  the  Utah  Copper  mine  will  easily 
surpass  the  Panama  Canal  in  size  before  the  deposit 
is  exhausted.  In  fact,  when  the  hundreds  of  thousands 
of  tons  of  tapping  that  remain  to  be  stripped  are  con- 
sidered, the  total  is  much  more  than  twice  the  amount 
of  material  that  was  moved  in  building  the  Panama 
(anal.    In  making  this  comparison,  1 J  tons  of  rock  or  ore 

is  taken  to  1 [Uivalent  to  1  eu.yd.  of  material  removed 

from  the  Panama  excavations. 

In  many  ways  the  working  of  the  Utah  Copper  mine 

is  just  as  spectacular  as  the  construction  of  the  canal. 

A  mountain  is  being  razed  in  Utah,  and  a  route  for  the 
Canal  bad  to  cut  through  many  treacherous  topograph i- 
cal  hindrances,  from  hills  to  swamps.  Both  enterprises 
have  added  greatly  to  the  wealth  and  progress  of  the 

world. 
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Renewable  Nose  for  Crusher  Feed  Spout 

By  W.  J.  Tait 

In  crushing  a  very  hard  and  tough  ore,  the  nose  of 
a  Symons  crusher  feed  spout  was  worn  very  rapidly, 
being  ground  off  on  the  outside  by  material  between 
the  nose  and  the  outer  disk.  The  renewable  nose 
shown  in  the  accompanying  drawing  was  designed  to 
save  the  waste  of  material  caused  by  scrapping  the 
body  of  the  spout  when  only  the  nose  was  worn.     The 


line  of  final  wear, 


'Supporting  stand 

•Lug  on  center  line 
rWfc«-H 

Crusher  feed  spout  icith  renewable  nose. 

special  features  of  this  design  are  the  absence  of  any 
projecting  lugs  inside  the  crusher  hood,  gained  by  the 
use  of  the  ix2J-in.  strap  clamp  over  the  top,  and  the 
key  lugs  in  the  sides  of  the  spout  which  prevent  any 
relative  turning  or  vertical  motion  between  the  two 
parts.  The  bottom  of  the  nose  is  i  in.  thinner  than 
the  bottom  of  the  body,  so  that  no  projection  is  formed 
at  the  joint  to  obstruct  the  passage  of  the  ore.  The 
joint  between  the  two  parts  is  not  finished  in  any  way, 
the  nose  castings  being  used  as  delivered  from  the 
foundry. 

Converting  an  Air  Line  Into  a  Water  Column 

By  Robert  J.  Duncan 

It  is  often  desirable  to  be  able  to  convert  an  air  line 
in  a  mine  into  a  water  column,  in  the  event  of  fire. 
The  great  advantage  of  using  the  air  line  lies  in  the 
fact  that  the  air  pipes  reach  all  the  working  places  in 
the  mine.  The  conversion  can  be  accomplished  readily, 
if  the  appropriate  pipe  connections  are  provided  in 
advance  at  the  surface,  by  merely  opening  one  valve 
and  closing  another. 

If  the  pipe  going  to  a  deep  mine  is  allowed  to  fill 
with  water,  however,  it  will  burst,  owing  to  the  tre- 
mendous pressure  and  the  light  weight  of  the  pipe. 
Regulation  of  this  water  pressure  may  be  accomplished 
by  introducing  a  pipe  "cross"  in  the  main  air  pipe  at 
points  where  a  fire-hose  connection  is  required,  together 


with  a  valve  below  the  cross,  so  that  all  that  part  of 
the  line  below  the  point  selected  may  be  cut  off  from 
communication  with  the  surface.  From  one  outlet  of 
this  cross  is  a  pipe  nipple  and  a  valve  large  enough  to 
pass  all  water  that  may  come  down  the  main  pipe.  This 
valve,  when  open,  merely  spills  water  down  the  shaft. 
From  the  other  outlet  of  the  cross  a  pipe  nipple  leads 
to  a  valve  of  sufficient  size  to  supply  a  fire-hose  con- 
nected to  it. 

When  the  large  bypass  valve  is  wide  open,  all  the 
water  spills  down  the  shaft  and  the  pressure  in  the 
line  is  nothing.  If  a  pressure  gage  is  provided,  a  man, 
by  manipulation  of  the  bypass  valve,  can  maintain  any 
desired  pressure  in  the  water  column.  These  pressure- 
control  points  should  be  placed  just  below  the  take-outs 
of  laterals  supplying  drifts,  stopes,  or  other  working 
places,  so  that  the  system  may  be  used  to  combat  fire 
in  drifts  and  stopes  as  well  as  in  the  main  shaft. 


Arc  Regulation  in  Electric  Furnaces 
and  Pilot-Light  Control 

In  any  furnace  where  two  or  more  electrodes  are 
used,  one  of  the  main  problems  in  operation  is  the 
proper  regulation  of  the  electrodes,  according  to  C.  E. 
Sims,  in  Reports  of  Investigations,  U.  S.  Bureau  of 
Mines.  There  are  now  available  on  the  market  a  number 
of  automatic  control  systems  which,  when  functioning 
properly,  give  excellent  regulation  and  an  even,  well- 
balanced  load.  These  automatic  regulators  are  expen- 
sive, however,  and  for  small  furnaces  are  often  cumber- 
some and  impractical,  so  that  a  large  proportion  of  the 
furnaces  are  and  probably  will  continue  to  be  hand- 
operated.  The  principal  objects  of  regulation  are  to 
maintain  the  correct  power  input,  and  to  prevent  surges 
and  large  fluctuations  in  the  power.  In  furnaces  de- 
pending on  hand  control,  the  operator  regulates  the 
power  by  observing  ammeters  or  wattmeters  placed 
within  his  line  of  vision  from  the  controls,  and  moving 
the  electrodes  up  or  down  accordingly.  On  the  whole, 
the  prevention  of  fluctuations  is  done  more  out  of  con- 
sideration for  the  power  plant  than  for  the  furnace 
itself.  However,  there  is  another  phase  of  regulation, 
not  so  often  mentioned,  which  is  of  greater  importance 
to  the  melter  in  the  proper  operation  of  the  furnace — 
namely,  keeping  equal  arcs  on  the  various  electrodes. 

For  example,  consider  a  single-phase  Heroult  type 
of  furnace,  such  as  is  shown  in  the  illustration.  With 
the  ammeter,  wattmeter,  and  voltmeter  showing  correct 
readings,  it  is  possible  for  one  electrode  to  be  buried 
in  the  melt  and  the  other  to  be  carrying  twice  the 
normal  arc.  This  is  obviously  an  undesirable  condition, 
for  in  an  extreme  case  one  might  have  the  first  electrode 
frozen  fast  in  the  furnace  charge  and  the  other  carry- 
ing such  an  abnormally  long  arc  that  the  walls  and  roof 
would  be  overheated.  Such  a  long  arc  is  difficult  to 
maintain  and  is  continually  breaking.  When  it  does 
break  the  operator  is  often  at  a  loss  as  to  which  elec- 
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trode  to  lower  to  re-establish  the  arc,  and  about  half  of 
the  time  he  will  lower  the  one  already  dipping  in  the 
melt.  His  only  recourse  is  to  lower  both  electrodes 
until  the  circuit  is  closed  and  then  adjust  them  by  feel- 
ing his  way  out — that  is,  by  raising  and  lowering  each 
one  until  a  slight  movement  of  either  will  vary  the 
current.  Even  then  he  does  not  know  that  the  arcs  are 
equal,  but  only  that  there  is  an  arc  on  each  electrode, 
and  unequal  arcs  will  cause  uneven  heating.  Also,  when 
bringing  up  the  carbon  in  a  steel  melt,  to  have  an 
electrode  dipping  into  the  metal  for  as  little  as  five 


Diagram  of  connection  for  pilot  lights  used  to  indicate 

position  of  electrodes  in  a  hand-controlled  furnace.    {A) 

Ordinary  tungsten  filament  lamps.    (B)   Connection  to 

hearth  from  both  lamps.    (C)  Busbars. 

minutes  will  often  result  in  having  the  carbon  exceed 
specifications.  Any  smelter  can  mention  similar  troubles. 

The  aforementioned  conditions  were  met  with  during 
experimental  work  in  a  300-lb.  single-phase  furnace  of 
the  Heroult  type  used  for  melting  iron  and  steel.  This 
furnace  is  part  of  the  equipment  of  the  Northwest 
Experiment  Station  of  the  U.  S.  Bureau  of  Mines  and 
is  situated  in  the  College  of  Mines  laboratory  of  the 
University  of  Washington.  Automatic  control  for  this 
furnace  was  not  to  be  procured,  and,  when  close  regula- 
tion of  conditions  was  wanted,  the  irregularities  of 
hand  control  caused  annoying  troubles,  until  the  appa- 
ratus about  to  be  described  was  installed.  So  far  as  the 
author  is  aware,  the  apparatus  as  used  is  original. 
However  that  may  be,  it  certainly  furnishes  an  accurate 
and  sensitive  means  of  control  and  can  be  made  by  any 
intelligent  workman  at  low  cost.  As  installed  for  a 
single-phase  furnace  it  is  as  follows : 

Two  ordinary  40-watt  tungsten  filament  lamps  are 
set  upright  on  a  shelf  near  the  meter  board  and  in  full 
view  from  the  hand  controls.  Each  lamp  is  connected 
to  one  electrode  for  busbar)  as  shown  in  the  illustration. 
For  convenience  it  is  well  to  have  the  left-hand  lamp 
connected  to  the  left-hand  electrode,  and  so  on.  Both 
lamps  have  a  common  connection  to  the  metal  bath  in 
the  furnace.  Usually  all  that  is  necec  ary  is  to  con- 
nect them  to  the  shell  of  the  furnace,  but  if  that  •  !...■ 
not  work,  a  steel  bar  ran  be  buried  in  the  hearth  similar 
to  the  bottom  electrode  of  a  Girod  furnace. 


In  operation,  the  brilliancy  of  the  filament  will  vary 
with  the  drop  in  potential  between  the  electrode  and  the 
bath.  A  lamp  of  this  type  will  glow  dull  red  at  15  volts 
and  will  safely  stand  surges  up  to  125  volts.  When  the 
power  is  on  and  no  arc  has  been  drawn,  the  lamps  will 
simply  be  in  series  across  the  busbars  and  will  glow 
with  equal  brilliancy.  When  current  is  flowing  through 
the  furnace  they  are  lighted  equally  only  when  both  arcs 
are  exactly  the  same — that  is,  have  the  same  length  and, 
therefore,  the  same  resistance.  The  slightest  change  in 
either  arc  is  quickly  and  accurately  indicated  by  the 
lamps.  If  one  electrode  should  touch  the  bath  its  pilot 
light  would  instantly  go  black.  These  lights,  therefore, 
show  the  exact  position  of  the  electrodes  at  all  times, 
the  value  of  which  has  already  been  explained.  To  in- 
stall this  apparatus  for  three-phase  operation  it  is  nec- 
essary merely  to  add  one  more  lamp. 


Homemade  Guard  for  a  Transit  Circle 

By  Claud  Hafer 

A  leather  guard  to  protect  from  the  weather  the  circle 
of  a  transit  is  shown  in  the  accompanying  sketch.  It 
costs  about  $1,  whereas  the  guard  supplied  by  the 
manufacturer  costs  $8  or  $10. 

Three  pieces  of  leather  are  required:  two  semi- 
circular pieces  and  an  angular  ring.   The  ring  fits  the 

Solid  leather  on  upper  half 
of  both  faces  of  circle-^ 


Two  thicknesses  of 
leather  to  fill  space 
between  standard 
and  the  plane  of 
the  circle. 


Leather  guard  for  transit 

outside  of  the  vertical  circle  of  the  instrument  and 
the  vernier.  The  semicircular  pieces  are  secured  to  the 
ling  after  first  having  cut  flat,  wide  channels  to  permit 
the  face  "f  the  circle  to  turn  without  developing  undue 
friction. 

The  large  circle  is  divided  at  the  bottom  and  fits  over 
the  telescope  axis  and  easily  slips  over  the  circle.  It  is 
then  laced  to  the  transit  standards,  and  the  two  ends 
are  laced  together.  A  double  thickness  of  sole  leather 
across  the  bottom  fills  the  remaining  space  and  gives 
rigidity. 
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Recovery  of  Metal  From  Fume — No. 
1,435,505.  Archibald  Scott,  Humboldt. 
Ariz.,  assignor  to  Western  Metallurgical 
Co.,  Humboldt,  Ariz.  Fume  precipitate 
containing  metallic  chlorides  and  sul- 
phur is  mixed  with  a  reducing  agent  and 
a  basic  reagent  capable  of  combining 
with  the  chlorine  present.  The  mixture  is 
heated  in  a  reducing  atmosphere,  there- 
by reducing  a  portion  of  the  metal  of 
such  chlorides  to  metallic  form,  forming 
a  matte  containing  the  rest  of  the  metal, 
and  a  slag  containing  the  chloride  of 
the  basic  reagent  used.  Patent  No. 
1,435,506  covers  the  addition  of  sulphur 
in  sufficient  quantity  to  carry  all  the 
metals  into  the  form  of  matte  after 
heating,  and  of  a  basic  reagent  to  form 
a  slag  containing  the  chloride  of  the  re- 
agent used. 

Electrolytic  Zinc— No.  1,435,703.  J. 
T.  Ellsworth,  Park  City,  Utah.  The 
patent  covers  the  removal  of  antimony 
from  electrolytic  zinc  solutions  by  pre- 
cipitation with  hydrogen  sulphide  and 
separating  the  resulting  precipitate 
from  the  solution. 

Treating  Zinc-Lead  Ores — No.  1,435,- 
891.  N.  C.  Christensen,  Salt  Lake  City. 
The  process  covers  the  treatment  of 
ground  zinc-lead  ores  and  concentrates 
with  a  hot  acid  concentrated  chloride 
solution,  thereby  dissolving  the  lead  and 
silver  in  the  galena  as  chlorides, 
separating  the  pregnant  chloride  solu- 
tion from  the  residue  of  ore,  and  pre- 
cipitating the  lead  therefrom  by  elec- 
trolysis, treating  the  residue  of  ore 
with  hot  concentrated  sulphuric  acid, 
thereby  dissolving  the  zinc  as  a  sul- 
phate, separating  the  hot  pregnant  acid 
solution  from  the  remainder  of  the  ore, 
cooling  it,  and  precipitating  zinc  sul- 
phate therefrom.  Patents  Nos.  1,434.- 
085,  1,434,087,  and  1,434,088,  also  is- 
sued to  Mr.  Christensen,  cover  similar 
work  on  zinc-lead  ores. 

Metallic  Arsenic— No.  1,433,533.  J.  F. 
Cullen,  Midvale,  Utah,  assignor  to  U.  S. 
Smelting,  Refining  &  Mining  Co.  Metal- 
lic arsenic  is  produced  by  feeding  solid 
arsenic  oxide  to  an  incandescent  mass 
of  carbonaceous  material  in  a  reducing 
atmosphere,  by  which  the  arsenic  is 
reduced  and  volatilized.  The  solid 
elemental  arsenic  is  then  removed  from 
the  gases  in  a  substantially  pure  state. 

Metal  Extraction  —  No.  1,433,541. 
Paul  Freedman,  London,  and  Ernest 
Greetham,  Hull,  England.  Metal-con- 
taining compounds  are  fused  and  re- 
duced in  a  direct-current  arc  furnace  in 
an  atmosphere  of  inert  gas  such  as 
argon  or  helium. 

Dust  Settler— No.  1,434,090.  N.  C. 
Christensen,  Salt  Lake  City.  A  dust- 
settling  chamber  for  flue  gases  and  such 
materials,  comprising  a  large  number 
of  sloping  surfaces  on  which  the  dust 
collects  and  from  which  it  falls  into  a 
hopper   beneath. 


Iron  Sponge  —  No.  1,433,854.  Alf 
Sinding-Larsen,  Vestre  Aker,  near 
Christiania,  Norway.  Pulverized  iron 
ore  is  treated  with  a  gaseous  reducing 
agent  in  a  heated  closed  reaction 
chamber  for  the  production  of  iron 
sponge.  The  gases  are  drawn  off,  and 
passed  through  a  condensing  chamber 
by  means  of  which  incoming  gases  are  . 
preheated. 

Washing  Tank— No.  1,434,089.  N.  C. 
Christensen,  Salt  Lake  City.  A  counter- 
current  washing  tank  with  a  series  of 
superposed  settling  chambers,  sealed 
openings  for  discharging  the  settled 
material  from  one  tray  to  the  next,  and 
means  for  the  upflow  of  the  wash  fluid 
as  desired. 

Electric  Reverberatory  Furnace — No. 
1,438,381.  R.  M.  Keeney,  Denver,  Colo. 
An  electric  smelt- 
ing furnace  com- 
prising a  smelting 
and  a  settling 
chamber,  a  flue 
for  the  gases,  out- 
lets for  the  mol- 
ten products,  and 
electrodes  for  sup- 
plying the  heat, 
as  illustrated  in  the  accompanying  cut. 
Ore  Concentrator— No.  1,434,386.  A. 
S.  Hilleke,  Birmingham,  Ala.  A  tank 
containing  an  adjustable  baffle  extend- 
ing lengthwise  of  the  vessel,  means  of 
feeding  ore  above  the  baffle,  and  water 
underneath. 

Ore  Treatment— No.  1,434,485.  A.  L. 
D.  d'Adrian,  Washington,  Pa.,  assignor 
to  B.  F.  Drakenfeld  &  Co.,  New  York. 
An  ore  or  residue  containing  chromium, 
zirconium,  vanadium,  uranium,  cobalt, 
silver,  or  nickel  is  subjected  to  heat 
treatment  in  the  presence  of  chlorine 
gas,  to  form  iron  chloride,  which  is 
then  removed.  According  to  Patent 
No.  1,434,486,  the  heat  treatment  is 
continued  at  successively  higher  tem- 
peratures to  form  the  various  chlorides 
of  the  metals  mentioned,  which  are 
separately  condensed  and  recovered. 

Zinc  Ore  Treatment— No.  1,434,693. 
J.  H.  Gillies,  East  Camberwell,  Victoria, 
and  P.  McP.  Gillies,  Electrona,  North- 
west Bay,  Tasmania.  Zinciferous  ores 
are  coarsely  crushed  and  partially  de- 
sulphurized, the  fines  collected  and  sep- 
arately subjected  to  a  sulphatizing 
roast,  mixed  with  the  ore  and  carbo- 
naceous material,  and  agglomerated. 
The  mixture  is  then  volatilized  in  a  fur- 
nace and  the  furnace  clinker  re-treated 
to  recover  precious  metals  and  copper. 
The  zinc  and  lead  fume  are  treated  with 
sulphuric  acid,  and  the  insoluble  lead 
sulphate  is  separated.  The  zinc-sul- 
phate solution  is  purified  by  heating  it 
to  about  80  deg.  C.  and  adding  barium 
sulphide.  The  purified  solution  is  then 
eleetrolyzed. 

Tin-Tungsten  Ores  —  No.  1,431,559. 
F.  M.  Becket,  Niagara  Falls,  N.  Y.,  as- 
signor to  Electro-Metallurgical  Co.  Tin- 
bearing  tungsten  ores  of  the  wolframite 
type  are  ground  and  roasted,  and  the 
tungsten  is  extracted  by  an  alkaline 
solvent  whereby  a  substantially  tin-free 
solution  is  obtained. 


Chloridizing  Leaching — No.  1,432,858. 
Harry  Hey,  Melbourne,  Victoria.  Ores 
containing  silver  and  lead  in  the  form 
of  chlorides  are  leached  with  a  hot 
brine  solution  containing  a  substance 
having  a  chloridizing  effect  (as  ferric 
chloride).  The  leaching  is  done  as 
rapidly  as  possible  to  prevent  reversion 
of  the  silver  chloride  by  reactions  with 
the  sulphides  present. 

Roasting  and  Sintering — Nos.  1,433,- 
348-55  inclusive.  A.  S.  Dwight,  New 
York,  assignor  to  Dwight  &  Lloyd 
Metallurgical  Co.,  New  York.  This 
series  of  patents  covers  the  Dwight- 
Lloyd  sintering  machine.  Most  of  them 
were  originally  filed  in  1907,  the  orig- 
inal applications  being  divided  and  the 
applications  for  the  present  patents  be- 
ing filed  in  1912. 

Metallurgy  of  Radium-Bearing  Ores 
—No.  1,438,357.  W.  F.  Bleecker,  Boul- 
der, Colo.,  assignor  to  the  Tungsten 
Products  Co.,  Boulder,  Colo.  The  finely 
divided  ore  is  mixed  with  a  liquid  and 
about  50  per  cent  of  sodium  carbonate, 
heated  under  pressure  to  a  high  tem- 
perature, and  the  alkaline  liquor  sep- 
arated from  the  residue.  The  residue 
is  then  treated  with  an  acid,  the  solution 
filtered  off,  and  the  radium  recovered 
in  solution. 

Grinding  Mill— No.  1,437,599.  P.  T. 
Lindhard,  Brooklyn,  assignor  to  F.  L. 
Smidth  &  Co.,  New  York.  A  screening 
arrangement  within  a  tube  mill  to  seg- 
gregate  the  fine  and  coarse  material 
in  each  end  of  the  mill. 

Leaching  Copper  Ore — No.  1,438,869. 
H.  B.  Slater,  Riverside,  Calif.  Copper 
ore  containing  in  part,  at  least,  sul- 
phide, is  leached  with  an  excess  of  acid 
solution  and  thereafter  treated  with  a 
chlorine  oxygen  compound  in  the  pres- 
ence of  free  acid. 

Zinc  Slag  Treatment— No.  1,438,643. 
K.  S.  Guiterman,  Lawrence,  N.  Y.  Zinc 
slags  containing  large  amounts  of  iron 
are  smelted  in  the  presence  of  a  reduc- 
ing agent  and  an  iron-replacing  agent 
which  will  minimize  the  solvent  action 
of  the  iron  present  and  which  will  per- 
mit the  formation  of  a  secondary  slag 
substantially  free  from  iron.  From  this 
secondary  slag,  the  zinc  or  other  non- 
ferrous  metal  is  separated. 

Flotation  Reagents  — No.  1,438,590. 
C.  N.  Forrest,  Rahway,  N.  J.,  assignor 
to  the  Barber  Asphalt  Paving  Co.,  Phila- 
delphia. This  patent  covers  a  flotation 
process  using  a  liquid  hydrocarbon  ob- 
tained from  the  destructive  distillation 
of  gilsonite,  and  characterized  by  a  high 
percentage  of  unsaturated  hydrocarbons. 

No.  1,438,435.  H.  E.  Fredrick,  San 
Francisco,  assignor  of  23.34  per  cent  to 
W.  H.  Bissell;  23.33  per  cent  to  F.  S. 
Sinnicks;  and  23.33  per  cent  to  G.  H. 
Henry,  all  of  San  Francisco.  In  this 
case  the  reagent  consists  substantially 
wholly  of  an  acridine  constituent. 

No.  1,438,436.  H.  E.  J.  Fredrick,  and 
assigned  as  in  the  immediately  preced- 
ing patent,  covers  a  substantially  neu- 
tral flotation  agent  consisting  of  a  hy- 
droxy acid  compound  and  a  nitrogen- 
cyclo  compound  in  substantially  neu- 
tralizing proportions. 
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Code  of  Ethics  Adopted  by 
Mechanical  Engineers 

A.S.M.E.  First  to  Act  on  Draft  of  Joint 

Committee  of   Five  National 

Societies 

Adoption  of  a  code  of  ethics,  govern- 
ing its  membership  of  approximately 
20,000,  is  announced  by  the  American 
Society  of  Mechanical  Engineers.  Ulti- 
mately, it  is  expected,  this  code,  which 
was  prepared  by  a  joint  committee  of 
the  national  engineering  societies,  will 
apply  to  the  entire  engineering  profes- 
sion, embracing  more  than  200,000  pro- 
fessional engineers. 

The  text  of  the  code,  as  given  out 
in  New  York  City  by  John  L.  Harring- 
ton, of  Kansas  City,  new  president  of 
the  A.S.M.E.,  follows: 

"Engineering  work  has  become  an 
increasingly  important  factor  in  the 
progress  of  civilization  and  in  the  wel- 
fare of  the  community.  The  engineer- 
ing profession  is  held  responsible  for 
the  planning,  construction,  and  oper- 
ation of  such  work,  and  is  entitled  to 
the  position  and  authority  which  will 
enable  it  to  discharge  this  responsibility 
and  to  render  effective  service  to 
humanity. 

"That  the  dignity  of  their  chosen 
profession  may  be  maintained,  it  is  the 
duty  of  all  engineers  to  conduct  them- 
selves according  to  the  principles  of 
the  following  code  of  ethics: 

"1.  The  engineer  will  carry  on  his 
professional  work  in  a  spirit  of  fairness 
to  employees  and  contractors,  fidelity  to 
clients  and  employers,  loyalty  to  his 
country,  and  devotion  to  high  ideals  of 
courtesy  and  personal  honor. 

"2.  He  will  refrain  from  associating 
himself  with  or  allowing  the  use  of  his 
name  by  an  enterprise  of  questionable 
character. 

"3.  He  will  advertise  only  in  a  digni- 
fied manner,  being  careful  to  avoid  mis- 
leading statements. 

"4.  He  will  regard  as  confidential  any 
information  obtained  by  him  as  to  the 
business  affairs  and  technical  methods 
or  processes  of  a  client  or  employer. 

6.  He  will  inform  a  client  or  em- 
ployer of  any  bo  noctions, 
interest  or  affiliations  which  might  in- 
fluence his  judgment  or  impair  the  dis- 
interested  quality  of  his  services. 

"6,  He  will  refrain  from  using  any 
improper  or  questionable  methods  of 
soliciting  professional  work  and  will 
decline  to  pay  or  to  accept  commis 
(iona  for  securing  such  work. 

"7.  He  will  accept  compensation, 
financial  or  otherwise,  for   a  particulai 

from    one    source    oofj 
with  the  full  knowledge  and  consent  of 
all  interested  par' 

"8.  He  will  not  use  unfair  means 
to  win  professional  advancement  or  to 
injure  the  chances  of  another  engineer 
to  secure   and   hold   employment. 

[■  will  CO  operate  in  upbuilding 
the  engineering  profession  by  exchang 
ing  general  information  and  experience 


with  his  fellow  engineers   and  students 
of  engineering  and  also  by  contributing 
to  work  of  engineering  societies,  schools 
of    applied    science    andi    the    technical 
press. 

"10.  He  will  interest  himself  in  the 
public  welfare,  in  behalf  of  which  he 
will  be  ready  to  apply  his  special  knowl- 
edge, skill,  and  training  for  the  use  and 
benefit  of  mankind." 

The  representatives  of  the  A.I.M.E. 
on  the  joint  committee  which  drew  up 
the  code  were  J.  Parke  Channing  and 
Philip  W.  Henry,  of  New  York. 

San  Francisco  Section  of  A.I.M.E. 
Condemns  Labor  Editorials 

A  resolution  condemning  certain  edi- 
torials on  labor  that  have  appeared  in 
Mining  and  Metallurgy,  published  by 
the  A.I.M.E.,  has  been  adopted  by  the 
San  Francisco  Section  of  the  Institute. 
It  was  introduced  by  Wilbur  H.  Grant, 
C.  E.  Grunsky,  Jr.,  and  Charles  E. 
Bunker.     It  reads  as  follows: 

"Whereas,  it  is  vital  to  the  future 
usefulness  of  the  American  Institute 
of  Mining  and  Metallurgical  Engineers, 
as  a  body,  and  to  the  members  indi- 
vidually, that  all  editorials  and  con- 
tributions printed  in  the  official  organ 
of  our  Institute  represent  the  senti- 
ments of  the  majority  of  its  members; 
and, 

"Whereas,  it  is  the  function  of  engi- 
neers to  take  the  lead  in  eliminating 
waste  in  industry,  which  includes  secur- 
ing the  co-operation  of  labor  with 
capital  for  the  benefit  of  society;   and, 

"Whereas,  our  Institute,  through  the 
Federated  Engineering  Societies,  is 
endeavoring  to  perform  dignified  con- 
structive work  on  basic  problems  for 
the  public  welfare;  be  it 

"Resolved,  that  sarcastic  01  abusive 
editorials  against  labor  are  inconsistent 
with  the  desire  of  the  Institute  mem- 
bers to  secure  efficient  labor  in  Amer- 
ican industry;  and  be  it  tut 

"Resolved,  that  the  San  Francisco 
Section  of  the  A.I.M.E.  respectfully 
offers   the   constructive    suggestion    that 

no  editorials  or  papers  be  published  in 
,i,i,i  Metallurgy,  with  the  ap- 
proval   of    our    executive    officers,    that 

distrust  on  the  part  of  either 
labor  or  capital  of  our  ability  to  deal 
fairly  with  either,  considering  the  same 
destructive  rather  than  constructive. 
and  tending  to  increase  the  difficulties 
involved  in  securing  efficiency  in  in- 
dustry."        

(.old-Mining  Conditions 
To  Be  Studied 

A    report    OH    the   status    of   'he    gold- 
mining  indui  trj     i     -I    i  lee    I    is  to  be 
American   Qold   and 
■    [i      tut<    fo  mnection 

with  the  gold  legislation  which  is  to  be 
of  Congress, 

A    questionnaire    QSJ    been    sent    Q 

member    of    the    institute's    advisory 
boat  ■! 


Industrial  Standardization 

Progressed  in  1922 

Chairman  of  A.E.S.C.  Reviews  Advance 

Made    During   Year — Hoover's 

Organization   Has   Helped 

Albert  W.  Whitney,  chairman  of  the 
American  Engineering  Standards  Com- 
mittee, in  reviewing  industrial  standard- 
ization in  1922,  says: 

"The  year  1922  has  seen  greater 
activity  in  industrial  standardization 
than  any  other  year  in  the  history  of 
American  industry.  Notable  progress 
was  made  during  the  year  in  standard- 
ization of  raw  materials,  of  manufac- 
turing processes,  and  of  finished  prod- 
ucts by  individual  firms,  by  industrial 
and  technical  associations,  and  by  bodies 
that  are  working  on  national  and  inter- 
national  lines. 

"One  of  the  most  far-reaching  accom- 
plishments of  the  year  was  the  organ- 
ization, on  a  working  basis,  of  the 
Federal  Specifications  Board,  which  de- 
velops and  approves  the  specifications 
under  which  all  government  purchases 
are  made,  and  the  development  of  a 
plan  of  co-operation  between  this 
board  and  the  American  Engineering 
Standards  Committee;  the  carrying  out 
of  this  plan  should  go  far  toward 
eliminating  the  difference  between 
specifications  for  government  purchases 
and  specifications  for  ordinary  com- 
mercial supplies,  and  should  thereby 
result  in  the  saving  of  millions  of  dol- 
lars both  for  the  government  and  for 
industry. 

"The  organization  of  Secretary 
Hoover's  Division  of  Simplified  Prac- 
tice and  its  entrance  into  the  industrial 
field  lias  had  a  highly  stimulating  effect 
on  the  industrial  standardization  move- 
ment and  has  helped  in  particular  to 
press  home  to  the  business  man  that 
standardization  is  one  of  the  main  ap- 
proaches to  efficiency  and  the  elimina- 
tion of  waste.  The  Division  of  Simpli- 
fied  Practice  has  already  brought  about 
standardization  of  paving  brick,  of  beds, 
es  an<l  springs,  and  of  metal 
lath.  It  now  has  under  way  the  stand- 
ardization of  lumber  and  other  prod- 
ucts. The  distinction  between  the  basis 
for  this  work  and  that  of  the  American 
Engineering  Standards  Committee  lies 
in  the  fact  that  the  Division  of  Simpli- 
fied Practice  devotes  itself  particularly 
to  that  part  of  the  field  in  which  the 
decision  must  be  made  on  a  non-tech- 
nical basis. 

"Great  advances  have  been  made  by 
industry  itself  on  the  more  technical 
side.      More     than     120     standardization 

undertakings  now  have  an  official  status 

before  the  American  Engineering  Stand- 
ards    Committee,     forty  three     of     them 

having  been  initiated  within  the  last 
year;  this  is  an  increase  of  more  than 
50  per  cent.  (If  the  twenty-eight  indus- 
trial standards  developed  and  approved 
by     the     American    Engineering    Stand- 

immittee  since  its  organization 
in    1918,  thirteen  were  approved   within 

;    year.      The   efforts    to   develop 
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national  safety  codes,  which  have  been 
under  way  for  a  number  of  years,  began 
for  the  first  time   to  bear  fruit.   .    .    . 

"Another  outstanding  accomplish- 
ment in  the  industrial  standardization 
work  of  this  year  was  the  development 
of  the  'standardization-by-conference' 
idea,  in  which  all  of  the  interests  in- 
volved in  the  subject,  including  pro- 
ducers, consumers,  and  representatives 
of  the  public  and  government,  partici- 
pate in  deciding:  first  whether  stand- 
ardization is  to  be  undertaken;  second, 
what  shall  be  its  scope,  and,  third, 
what  shall  be  its  relation  to  other 
standardization  work. 

"The  year  1922  saw  also  the  develop- 
ment of  an  increased  interest  in  indus- 
trial standardization  and  an  increased 
appreciation  of  its  effect  on  production 
efficiency,  distribution  of  costs,  and  con- 
sumer demand,  on  the  part  of  such 
important  commercial  bodies  as  the 
International  Chamber  of  Commerce, 
the  Chamber  of  Commerce  of  the  United 
States,  and  the  New  York  State  Cham- 
ber of  Commerce.   .    .    . 

"The  last  year  saw  important  develop- 
ments in  international  standardization. 
There  are  now  national  standardiza- 
tion bodies  in  fifteen  foreign  coun- 
tries, and  a  report  recently  received 
by  the  American  Engineering  Stand- 
ards Committee  indicates  that  plans  are 
under  way  for  the  development  of  such 
work  in  each  of  the  South  American 
republics.     ..." 


MEN  YOU  SHOULD 
KNOW  ABOUT 


Arizona  Business  Men  Hold 
Second  Annual  Convention 

The  second  annual  convention  of  the 
Arizona  Industrial  Congress,  which  was 
organized  Dec.  16  last  year,  was  held  at 
Phoenix,  Dec.  18-19.  The  major  indus- 
tries of  the  state  were  included  in  the 
scope  of  the  program,  the  various  ses- 
sions being  devoted  to  consideration  of 
topics  dealing  with  livestock,  public 
utilities,  agriculture,  mining,  business 
and  finance,  and  other  topics  of  a  gen- 
eral nature.  P.  G.  Spilsbury,  president 
of  the  Congress,  delivered  an  address 
on  "Results  of  Co-operation"  at  the 
opening  session. 

T.  H.  O'Brien,  general  manager  of 
the  Inspiration  Consolidated  Copper 
Co.,  presided  at  the  session  on  mining. 
The  speakers  at  this  session  included 
James  P.  Callbreath,  secretary  of  the 
American  Mining  Congress,  who  spoke 
on  "National  Mining  Problems,"  and 
Robert  E.  Tally,  general  manager  of 
the  United  Verde  Copper  Co. 


Jules  Boulvin  Prize  Offered 
by  Belgian  Society 

The  Association  of  Engineers  of 
Ghent,  Belgium,  composed  of  alumni  of 
the  Special  Institutes  of  Ghent,  have 
founded  a  prize,  under  the  name  of  the 
"Jules  Boulvin  International  Prize,"  to 
be  awarded  to  the  author  of  the  best 
paper  on  "Mechanics  as  Applied  to 
Machines."  The  prize  is  to  be  triennial 
and  is  to  consist  of  the  interest  at  6 
per  cent  on  14,000  francs  represented 
by  bonds  of  which  the  association  will 
remain  the  holder.  The  amount  of  the 
non-awarded  prizes  is  to  be  added  to 
the  original  capital  of  the  foundation. 
The  prize  will  be  awarded  in  February, 
1925,  for  the  first  time. 


Sidney  J.  Jennings  is  in  San  Fran- 
cisco. 

J.  C.  Kinnear  was  recently  in  San 
Francisco. 

Stanly  A.  Easton  paid  a  short  visit 
to  San  Francisco  early  in  December. 

J.  A.  Agnew  has  become  a  director  of 
the  Consolidated  Goldfields  of  South 
Africa. 

W.  B.  Mean,  of  New  York,  is  now  in 
San  Francisco,  where  he  has  established 
an  office. 

Colonel  O.  B.  Perry  and  E.  E.  Mc- 
Carthy, of  the  Yukon  Gold  Co.,  are  in 
San  Francisco. 

C.  \V.  Purington  has  arrived  at  Van- 
couver from  Yokohama,  and  will  pro- 
ceed  shortly  to   Boston. 

Dr.  W.  L.  Goodwin,  who  has  been  in 
charge  of  the  prospectors'  classes  in 
northern  Ontario,  has  returned  to 
Toronto. 

D.  L.  H.  Forbes,  manager  of  the 
Teck-Hughes  Gold  Mines,  Ltd.,  attended 
the  annual  meeting  of  the  company  in 
New  York. 

J.  A.  Burgess  has  returned  to 
Berkeley,  Calif.,  after  completing  sev- 
eral mine  inspections  near  Rochester 
and  Winnemucca,  Nev. 

Bulkeley  Wells,  president  of  the 
Metals  Exploration  Co.,  returned  to  his 
Denver  office  on  Dec.  5,  from  a  three 
weeks'  visit  in  New  York. 

Samuel  Lewisohn,  treasurer  of  the 
Miami  Copper  Co.,  has  completed  his 
annual  visit  to  the  company's  property, 
and  has  returned  to  New  York. 

Dorsey  A.  Lyon,  chief  metallurgist 
of  the  Bureau  of  Mines,  has  returned 
to  Washington  after  an  inspection  visit 
to  the  Columbus  and  Urbana  experi- 
ment stations. 

Chris.  G.  Dobson,  who  has  been  an 
instructor  in  the  College  of  Engineering 
at  the  University  of  Washington,  is 
now  associated  with  the  Glenville  A. 
Collins  Engineering  Co.  as  superin- 
tendent of  the  Drum  Lummon  mine, 
Hartley  Bay,  B.  C. 

G.  F.  Loughlin,  head  of  the  mineral 
resources  division  of  the  U.  S.  Geolog- 
ical Survey,  has  been  appointed  sec- 
retary of  a  committee  consisting  of 
producers,  manufacturers,  and  repre- 
sentatives of  government  bureaus  which 
is  considering  ways  of  improving  the 
arsenic   situation. 

Kio  Sudzuki,  mechanical  engineer, 
and  Zenji  Indo,  mining  engineer,  both 
of  the  Hitachi  mine,  Kuhara  Mining  Co., 
Ibaraki-ken,  Japan,  are  in  San  Fran- 
cisco. They  plan  an  extensive  trip  for 
the  study  of  flotation  and  concentra- 
tion of  low-grade  cupriferous  pyritic 
ores. 

Gelasio  Caetani,  Italian  Ambassador 
to  the  United  States,  arrived  in  New 
York    on    Dec.    21,    and    the    following 


morning  a  delegation  of  mining  engi- 
neers visited  him  at  the  Ritz.  Prince 
Caetani  is  now  in  Washington.  He  has 
accepted  the  invitation  to  speak  at  the 
dinner  for  the  members  of  the  A.I.M.E., 
to  be  given  on  Feb.  21. 

James  F.  Callbreath,  secretary  of  the 
American  Mining  Congress,  was  in 
Denver  on  Dec.  20,  conferring  with 
officials  of  the  state  mining  organiza- 
tion regarding  legislation  pending  in 
Congress,  and  also  respecting  questions 
that  will  come  up  for  consideration  at 
the  annual  meeting  of  the  Colorado 
Metal  Mining  Association  to  be  held 
in  Denver,  on  Jan.  16  and  17. 

R.  A.  F.  Penrose,  Jr.,  has  been 
elected  president  of  the  Academy  of 
Natural  Sciences,  of  Philadelphia,  suc- 
ceeding John  Cadwalader,  who  was 
elected  in  1918. 

Dr.  Penrose  is  the  author  of  a  num- 
ber of  papers  and  books  dealing  with 
economic  geology.  He  was  one  of  the 
delegates  from  the  United  States  who 
attended  the  International  Geological 
Congress  held  at  Brussels  last  August. 

Dr.  Penrose  is  a  distinguished  geol- 
ogist and  mining  engineer.  He  was 
born  at  Philadelphia  in  1863.  He  re- 
ceived in  1884  the  A.B.  degree  at 
Harvard,  and  in  1886  the  degrees  of 
A.M.  and  Ph.D.  He  was  first  appointed 
by  the  Texas  Geological  Survey  as  geol- 
ogist in  charge  of  a  survey  of  eastern 
Texas,  and  the  following  year  he  made 
detailed  reports  on  the  manganese  and 
iron-ore  regions  of  Arkansas.  He  lec- 
tured for  a  year  on  economic  geology 
at  the  Leland  Stanford  University,  then 
became  special  geologist  for  the  U.  S. 
Geological  Survey  to  examine  and  re- 
port on  the  gold  districts  of  Cripple 
Creek,  Colo.  For  the  next  sixteen  years 
he  was  professor  of  geology  at  the 
University  of  Chicago. 


Obituary 


John  Owens,  aged  seventy-eight, 
pioneer  of  the  iron  region  of  St.  Louis 
County,  Minn.,  and  first  president  of 
the  villages  of  Tower  and  Virginia,  died 
recently  at  his  home  in  Duluth.  He 
was  the  first  to  reside  in  the  township 
bearing  his  name,  and  with  a  mining 
crew  located  the  famous  Commodore 
mine,  at  Virginia.  This  was  the  first 
mine  in  the  Virginia  group  where  actual 
development  was  done. 

Captain  William  White,  superintend- 
ent of  mines  in  the  Virginia  district 
of  the  Mesabi  Range  for  the  Republic 
Iron  &  Steel  Co.,  died  Dee.  16  at  Vir- 
ginia, Minn.  He  was  a  pioneer  of  the 
Michigan  copper  district  and  the  Mesabi 
Range.  He  was  a  native  of  Cornwall, 
England,  where  he  was  born  in  1851. 
Prior  to  entering  the  employ  of  the 
Republic  company,  in  1905,  he  was  in 
charge  of  operations  at  the  Grant  mine 
for  the  Jones  &  Laughlin  interests. 
He  also  served  as  superintendent  of  the 
Meadow  and  Fowler  mines. 


1174 


Engineering  and  Mining  Journal-Press 


Vol.  114,  No.  27 


The  Mining  News  of  ENGINEERING  AND  MINING  JOURNAL-PRESS  is 
obtained  exclusively  from  its  own  staff  and  correspondents,  both  in  the  United 
States  and  in  foreign  fields.  If,  under  exceptional  conditions,  material  emanating 
from  other  sources  is  published,  due  acknowledgment  and  credit  will  be  accorded. 


Leading  Events 


TWO  good-sized  copper  producers  will  resume  early  in 
the  new  year,  say  reports.  These  are  the  Calaveras 
Copper  Co.  at  Copperopolis,  Calif.,  and  the  Magma  Cop- 
per Co.  at  Superior,  Ariz. 

The  Inspiration  Copper  Co.  is  buying  equipment  for 
its  new  "Porphyry"  shaft  at  Miami,  Ariz. 

Colorado  Metal  Mining  Association  will  endeavor  to 
have  proposed  "blue-sky"  law  amended. 

A  consolidation  of  twenty  companies  in  the  Lake 
Superior  iron-mining  region  will  include  the  M.  A. 
Hanna  Co.  and  sundry  furnace  and  shipping  interests. 


Mine  operators  in  eastern  British  Columbia  protest 
against  "excessive"  government  inspection,  which  they 
claim  has  obstructed  development  of  the  industry. 

The  Keystone  Mining  Co.  is  ready  to  start  its  con- 
centrator at  Park  City,  Utah.  The  ore  averages  35 
per  cent  lead  and  10  oz.  silver. 

The  Verde  Central,  at  Jerome,  Ariz.,  has  ore  on  the 
800  level. 

Budget  trimmers  in  Congress  ask  the  Geological  Sur- 
vey and  the  Bureau  of  Mines  to  justify  appropriation 
for  their  continued  existence. 


Colorado  Metal  Mining  Associa- 
tion Will  Fight  "Blue-Sky" 
Law  in  Present  Form 

At  the  Twenty-fourth  General  As- 
sembly of  Colorado,  which  will  convene 
in  Denver  on  Jan.  2,  1923,  legislation 
affecting  the  metal-mining  industry  is 
embraced  in  a  proposed  "blue-sky" 
bill,  amendments  to  the  Industrial 
Compensation  Act,  and  a  reapportion- 
ment of  legislative  districts  which  would 
deprive  the  mining  counties  of  a  large 
part  of  their  representation  in  the  Colo- 
rado Legislature.  A  drastic  "blue-sky" 
bill  has  been  proposed,  providing  for 
a  state  commission  to  pass  upon  and 
authorize  the  issue  of  securities  if  ap- 
proved by  the  board.  This  measure  will 
be  opposed  by  the  substitution  of  a 
measure  approved  by  the  Colorado 
Metal  Mining  Association,  which  pro- 
vides for  the  simple  filing  of  a  declara- 
tory statement  of  essential  facts  con- 
cerning a  promotion  before  its  se- 
curities can  be  offered  for  sale  to  the 
general  public.  The  bill  also  strengthens 
the  Colorado  law  against  fraud  and 
misrepresentation. 


Calaveras  Copper  Co.  Almost 
Ready  to  Resume 

The  Calaveras  Copper  Co.  will  resume 
operations  at  Copperopolis,  Calif.,  early 
in  1923.  The  mine  has  been  shut  down 
for  more  than  two  years.  More  or  less 
development  has  been  in  progress,  how- 
ever, and  the  500-ton  concentrator  and 
smelting  plant  has  been  rehabilitated 
and  are  ready  for  operation.  S.  M 
Levy,  manager  of  the  plant  and  mine, 
has  announced  that  improvements  to 
cost  $200,000  will  be  made  in  the  plant 
to   increase   tonnage  and   reduce  costs. 


Merger  Will  Include  Twenty-two 

Lake  Superior  Companies 
Iron    Mining,    Coal    Mining,    Shipping, 
and  Furnace  Operations  Are  In- 
cluded in  New  Corporation 

A  consolidation  of  twenty-two  com- 
panies, including  M.  A.  Hanna  &  Co., 
one  of  the  largest  independent  iron  ore 
operators  in  the  Lake  Superior  district, 
has  been  recently  announced.  The  new 
corporation  will  be  known  as  the  M.  A. 
Hanna  Co.  and  will  control  or  have  a 
large  interest  in  iron  mines,  bituminous 
and  anthracite  coal  mines,  Lake  vessels, 
and  blast  furnaces.  It  is  proposed  in 
the  reorganization  that  $12,000,000  of 
7  per  cent  cumulative  first  preferred 
stock  shall  be  offered  for  sale.  From 
the  proceeds  of  this  sale  certain  obliga- 
tions shall  be  met  and  the  remaining 
sum  will  be  used  as  a  working  capital. 


New  Cyanide  Plant  Proposed 
for  Bellehelen,  Nev. 

It  is  reported  on  good  authority  that 
the  Wellington  Mines  Co.,  of  Rreckin- 
ridge,  Colo.,  has  secured  an  option  on 
the  property  of  the  Bellehelen  Merger 
Mines  Co.,  at  Bellehelen,  about  50  miles 
east  of  Tonopah,  Nov.,  and  will  start 
construction  on  a  50-ton  cyanide  plant 
immediately  after  the  first  of  the  year, 
the  plant  to  be  completed  late  in  April. 
TV*  above  the  tunnel  level  are 
1  be  i  1,000  tons  of  positive  and 
probable  ore,  of  an  average  vain 
per  ton.  The  best  showing  and  possi- 
bilities are  below  the  tunnel  level  in  a 
winze,  where  the  vein  is  said  to  be 
wirier  and  stronger  than  above;  in  one 
place  assays  average  $200  per  tOD 
across  3  ft.  This  shoot  will  be  de- 
veloped further. 


Too  Much  Inspection  Already, 

Say  British  Columbia 

Operators 

The  Mining  Association  of  Interior 
British  Columbia  held  its  annual  meet- 
ing at  Nelson  recently,  when  the  fol- 
lowing officers  were  elected:  P.  R. 
Bruce,  president;  J.  P.  MacFadden,  vice- 
president;  W.  H.  Burgess,  secretary- 
treasurer,  and  H.  Giegerich,  auditor. 
T.  H.  Bingay,  S.  G.  Blaylock,  Wilfred 
Cameron,  and  W.  T.  McDowell  di- 
rectors. The  meeting  was  well  attended 
by  representative  mine  and  smelter 
operators,  and  a  vigorous  protest  was 
made  against  the  appointment  of  a 
government  electrical  inspector,  with 
arbitary  powers.  It  was  pointed  out 
that  already  there  were  about  twenty 
different  inspectors,  of  one  kind  and 
another,  that  the  mine  operators  had  to 
satisfy,  and  the  multiplication  of  in- 
spectors markedly  hampered  effective 
operations.  Disappointment  was  ex- 
pressed that  up  to  the  time  of  the  meet- 
ing the  government  had  not  advised 
Delation  as  to  measures  allevi- 
ating excessive  taxation. 


Severe  Weather  Has  Hampered 
Mining  in  Northwest 

Mining  operations  throughout  the 
Northwest  and  in  British  Columbia  have 
been  greatly  retarded  the  last  two 
weeks  on  account  of  severe  winter 
weather,  the  worst  that  has  been  expe- 
rienced in  forty  years.  The  ground  is 
covered  with  from  two  to  six  feet  of 
snow  and  the  thermometer  r< 
from  6  to  32  deg.  below  zero.  Shippers 
are  busy  blasting  ore  from  frozen  ore 
bins  and  cars  and  a  famine  in  water 
from  frozen  streams  has  made  oper- 
ation impossible  at  some  properties. 
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Equitable  Trust  Co.  Serves 
Writ  on  Canada  Copper 
Corporation 
More    Than    $8,000,000    Has    Been    In- 
vested in  Development  in  British 
Columbia — Plant  Operated 
One  Month  in  1920 

A  writ  involving  the  holding  of  $2,- 
500,000  in  debentures  of  the  Canada 
Copper  Corporation  was  filed  at  the 
court  house  at  Vancouver,  B.  C,  on  Dec. 
14,  by  the  Equitable  Trust  Co.,  of  New 
York.  The  plaintiff  asks  that  a  receiver 
be  appointed  and  that  an  injunction  be 
issued,  restraining  the  defendant  from 
disposing  of  any  of  its  property.  The 
plaintiff  also  seeks  a  decision  by  the 
court  that  it  is  entitled  to  the  first  lien 
on  the  assets  of  the  corporation. 

The  Canada  Copper  Corporation  was 
organized  in  March,  1914,  to  take  over 
the  property  and  good  will  of  the  Bri- 
tish Columbia  Copper  Co.,  which  had 
been  operating  mines  and  a  smelter  at 
Greenwood  for  some  years,  and  which 
had  started  to  develop  a  group  of  min- 
ing claims  at  Copper  Mountain,  12  miles 
from  Princeton.  The  Canada  corpora- 
tion continued  to  develop  the  Copper 
Mountain  property,  and  now  claims  to 
have  11,000,000  tons  of  ore  averaging 
1.75  per  cent  of  copper  and  small  quan- 
tities of  gold  and  silver  in  sight.  It  has 
built  a  2,000-ton  concentrator  at  Alien- 
by,  four  miles  from  the  mine,  and  the 
Kettle  River  Railway  Co.  built  a  12- 
mile  spur  from  Princeton  to  the  mine 
and  concentrator,  while  the  West  Koote- 
nay  Power  &  Light  Co.  built  a  long 
high-tension  line  to  provide  mine  and 
plant  with  power.  What  lien  the  last 
two  concerns,  which  are  virtually  sub- 
sidiaries of  the  Canadian  Pacific  Rail- 
way Co.,  have  is  not  known,  but  it  is 
likely  that  it  is  a  strong  one.  Includ- 
ing railway  spur  and  power  line,  more 
than  $8,000,000  has  been  spent  in  the 
development  of  this  property. 

The  corporation  put  the  plant  into 
operation  in  the  fall  of  1920,  and  ran  it 
for  a  little  less  than  a  month.  The 
plant  was  closed  at  the  end  of  October, 
1920,  and  has  not  been  operated  since. 
Without  doubt,  the  corporation  en- 
countered a  great  deal  of  hard  luck. 
The  plant  was  built  and  the  mine  de- 
veloped at  a  time  when  supplies  were  at 
their  highest  and  when  labor  was  costly 
and  recalcitrant.  Strike  followed  strike, 
delaying  construction  work,  and  finally 
when  the  mill  was  finished  it  was  put 
into  operation  at  a  time  when  well-es- 
tablished and  strongly  financed  con- 
cerns were  closing  in  all  parts  of  the 
country.  It  is  believed  that  the  prop- 
erty is  a  good  one,  but  its  development 
and  the  construction  of  the  plant  have 
been  far  too  costly. 


Magma  Copper  Co.  Will  Resume 
Output  Early  in  1923 

It  is  reported  that  stoping  will  be 
resumed  by  the  Magma  Copper  Co.  at 
Superior,  Ariz.,  early  in  the  coming 
year.  Work  there  now  consists  mainly 
of  development  and  construction,  and 
the  only  ore  produced  is  that  coming 
from  the  development  work.  The  mill 
is  being  doubled  in  size,  and  when  com- 
pleted  will  have  a  capacity  of  600  tons 
per  day.  Excavation  for  the  founda- 
tions for  the  new  smelter  is  under  way, 
and  is  expected  to  be  completed  by  the 
time  shipments  of  the  structural  iron 
begin  to  arrive.  Material  for  the  con- 
struction of  this  smelter  has  been  de- 
layed awaiting  the  completion  of  the 
standard-gage  railroad  that  is  being 
built  from  Magma  Junction  to  the  mine 
to  supplant  the  narrow-gage  line  that 
has  become  inadequate. 


Spanish  Mines  to  Resume 

By  Cable  from  Reuters  to 
'Engineering  and  Mining  Journal-Press" 
Madrid,  Dec.  19. — The  Cote  Minero 
Profunda  intends  to  resume  activity  at 
the  Profunda  mine,  at  Carmenes,  in  the 
Province  of  Leon.  The  ore  contains 
3  to  4  per  cent  copper  and  1  to  11  per 
cent  cobalt. 


Inspiration  Company  Progresses 
With  "Porphyry"  Shaft 

Representatives  of  large  equipment 
houses  are  at  the  Inspiration  Consoli- 
dated Co.'s  mine  at  Miami,  Ariz., 
figuring  on  the  needs  of  the  new  Por- 
phyry shaft,  which  is  to  be  equipped 
with  a  2,000-hp.  hoist  of  the  semi- 
automatic type  similar  to  the  one  at 
what  is  now  the  main  shaft.  This 
shaft  is  the  largest  in  the  state,  and 
the  installation  when  completed  will  be 
among  the  largest  in  the  United  States. 
It  is  connected  to  the  Live  Oak  mine 
with  a  large  haulage  drift  through 
which  ore  from  the  Live  Oak  orebody 
is  to  be  hauled  by  means  of  the  com- 
pressed air  locomotives.  The  Porphyry 
shaft  has  been  under  construction  for 
over  a  year.  A  new  railroad  is  being 
run  to  the  shaft  head,  and  it  is  expected 
to  be  a  year  before  the  hoist  is  installed 
and  the  equipment  is  ready  for  oper- 
ation. 

Sacrifice  Right  Eye  to  Save  Left, 
Says  Industrial  Commission 

In  the  case  of  Steve  Zdunich,  who 
received  injury  to  his  right  eye  in  an 
accident  occurring  in  the  course  of  his 
employment  at  the  Daly  West  mine, 
in  Park  City,  Utah,  the  possibility  of 
injury  to  the  left  eye  owing  to  the 
diseased  condition  of  the  right  has 
arisen.  The  State  Industrial  Commis- 
sion has  ordered  that  Zdunich  submit  to 
the  removal  of  his  right  eye,  or  that 
he  forfeit  all  rights  to  compensation  for 
injuries  which  may  result  to  the  left 
eye  by  reason  of  the  ailment  of  the 
right.  Oculists  who  have  examined  the 
eye  are  unanimous  in  the  opinion  that 
it  is  desirable  to  remove  the  injured 
eye  for  the  benefit  of  the  good  one. 
The  operation,  it  was  ordered,  was  to  be 
performed  at  the  expense  of  the  mining 
company  or  insurance  carrier  on  or 
before  Dec.  26,  1922.  In  the  event  that 
Zdunich  complies  with  the  order,  he  is 
to  receive  $16  a  week  for  120  weeks 
beginning  Sept.  22,  for  such  total  dis- 
ability as  may  result  from  the  opera- 
tion, and  in  addition  $16  a  week  for 
thirty  weeks  for  the  loss  of  15  per  cent 
bodily  function,  suffered  in  the  accident. 


Britannia  Company  Is  Completing 

Concentrator  in  British 

Columbia 

Splendid  Recovery  From  Recent  Catas- 
trophes— Ore  Reserves  Are  Largely 
Increased — Total  Estimated 
at  10,000,000  Tons 

By  Robert  Dunn 

The  rehabilitation  of  the  enterprise 
of  the  Britannia  Mining  &  Smelting 
Co.,  after  the  almost  total  destruction 
of  its  surface  plant  by  fire  and  flood, 
is  one  of  the  notable  features  of  1922 
relative  to  mining  in  British  Columbia. 
Not  only  has  the  management  exten- 
sively developed  the  mines,  but  it  has 
almost  completed  the  construction 
of  a  concentrating  plant  of  2,500-ton 
capacity.  The  building  is  of  steel  and 
concrete.  New  residences  have  been 
built  for  employees,  wooden  railway 
bridges  have  been  replaced  by  steel 
bridges,  and,  incidentally,  every  claim 
against  the  company  as  a  result  of  the 
loss  of  life  by  flood  has  been  settled. 

Mine  development  has  been  confined 
principally  to  the  Victoria  mine,  on  the 
northerly  side  of  Furry  Creek,  about 
2,000  ft.  southeasterly  from  the  Em- 
press, owned  by  the  same  company. 
This  work  consists  of  about  9,000  ft. 
of  workings,  in  addition  to  1,500  ft.  of 
diamond  drilling.  The  surface  at  the 
Victoria  was  virgin  forest  on  June  23, 
1921.  Now  there  is  a  camp  consist- 
ing of  a  three-story  bunk  house,  20  x 
100  ft.;  a  change  house,  25  x  40  ft.,  a 
cook  house  with  dining  room  and  recre- 
ation hall,  and  offices  for  assistant  fore- 
man and  storekeeper.  There  also  is  a 
sawmill  with  a  cutting  capacity  of 
25,000  board  feet  per  day;  and  a  rope 
tramway,  1,600  ft.  long,  with  ter- 
minals; bunkers;  and  a  large  shaft- 
house  at  the  Victoria  shaft.  The  mill 
is  to  be  used  chiefly  for  cutting  and 
framing  timbers  for  use  in  the  under- 
ground work  in  the  Victoria,  where  the 
formation  is  such  that  square  sets  will 
have  to  be  used  to  mine  the  ore  eco- 
nomically. 

The  new  concentrating  plant  is  ex- 
pected to  be  ready  to  receive  ore  about 
the  beginning  of  next  February.  The 
company  also  has  entered  into  a  con- 
tract with  the  B.  C.  Electric  company 
for  electric  current  equal  to  about 
6,000  hp.  to  supplement  the  Britannia 
power  plant. 

The  company  figures  on  10,000,000 
tons  of  ore  in  sight  made  up  as  fol- 
lows: Broken  ore  in  stopes,  1,700,000 
tons;  reserves  of  "positive"  and  "prob- 
able" ore  in  place,  8,300,000  tons.  Of 
this  quantity  about  a  million  tons  of 
ore  have  been  blocked  out  in  the  new 
Victoria. 

Broken  Hill  Junction  Mines 
Exploit  Carbonate  Ore 

By  Cable  from  Reuters  to 
"Engineering  and  Mining  Journal-Press" 

Melbourne,  Dec.  20.— The  Broken  Hill 
Junction  Mining  Co.  is  arranging  to  re- 
sume the  exploitation  of  its  carbonate 
siliceous  ores,  of  which  a  considerable 
tonnage  is  available. 
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Granby  Consolidated  to  Increase 
Power  Plant  Capacity 

The  Granby  Consolidated  Mining, 
Smelting  &  Power  Co.,  is  construct- 
ing an  addition  to  its  power  plant 
at  Anyox,  B.  C,  and  will  install  therein 
a  5,000  hp.  vertical  reaction  turbine,  de- 
signed by  the  Pelton  Water  Wheel  Co., 
and  which  is  to  be  built  at  the  works 
of  its  associated  company,  the  Domin- 
ion Engineering  Works,  Ltd. 

The  main  power  plant  of  the  Granby 
company  was  constructed  in  1913,  and 
is  situated  on  tidewater,  the  turbines 
discharging  directly  into  Granby  Bay. 
A  notable  feature  is  the  fact  that  nor- 
mally all  requirements  of  both  mine  and 
smelter  have  been  supplied  by  water 
power.  Not  only  are  the  electric  gen- 
erators driven  by  Pelton  impulse  tur- 
bines, but  other  similar  units  drive 
blowers,  blowing  engines,  and  compres- 
sors. The  total  installed  water-wheel 
capacity  is  8,400  hp.  During  the  war, 
a  steam  standby  plant  was  constructed 
and  it  is  largely  to  eliminate  the  neces- 
sity for  operating  this  plant  that  the 
extension  of  the  hydro-electric  plant  is 
being  made. 

Water  is  obtained  from  Falls  Creek, 
a  diversion  dam,  which  also  provides  a 
small  amount  of  storage,  having  been 
constructed  about  a  mile  from  the  plant. 
To  insure  sufficient  flow  during  the  low- 
water  period  to  provide  for  the  in- 
creased requirements,  an  additional  dam 
for  storage  alone  has  been  constructed. 

Nicholson  Resolution  Seeks  to 
Stabilize  Silver  Market 

To  provide  for  the  situation  which 
will  arise  when  the  207,000,000  oz.  of 
silver  provided  for  under  the  Pittman 
Act  have  been  purchased  by  the  Treas- 
ury at  $1  per  ounce,  Senator  Nicholson, 
of  Colorado,  on  Dec.  27  introduced  into 
Congress  a  concurrent  resolution  pro- 
viding "that  the  President  of  the  United 
States  appoint  a  commission  of  nine,  to 
be  known  as  a  Silver  Commission,  of 
whom  not  more  than  three  shall  be 
members  of  the  United  States  Senate 
and  not  more  than  three  shall  be  mem- 
bers of  the  United  States  House  of  Rep- 
resentatives; that  such  commission  be 
authorized  to  communicate  with  such 
nations  as  may  be  feasible,  either  in- 
dividually or  in  a  joint  conference  to 
be  arranged  for  that  purpose;  that 
such  commission  shall  use  its  influence 
toward  the  resumption  of  the  use  of 
silver  in  the  various  monetary 
of    nations    which    have    abandoned    or 

i  its  use,  and  shall  also  lend  its 
influence  toward  the  adoption  of  :u .-, 
step  that  may  tend  to  stabilize  the  value 
of  silver  in  the  world's  market 
the  commission,  after  such  in 
tinn  and  conference*  ai  it  may  deem 
advisable,  shall   report   to  the  IV 

■  mmendation   and   findings;   thai 
■  Ion  shall  be  allowed  to  anj 
member  of  such  cormnii 

but  the  Of  thl 

commission  shall  be  borne  by  the  United 
Hearings    on    the    resolution 

will     bejrin    during-    the 
January. 


News  from  Washington 


By  PAUL  WOOTON 
Special  Correspondent 


The  "Survey"  and  the  "Bureau"  Justify 
Their  Existence 

Called  Upon  by  Committee  on  Appropriations,  Directors  Summarize 

Their  Accomplishments  in  Behalf  of  the  Mining  and 

Other  Industries  of  the  Country 

have  also  maintained,  undoubtedly,  the 
best  geologic  library  in  this  country,  if 
not  in  the  world,  and  during  the  year 
over  13,000  people  have  consulted  this 
library." 

The  accomplishments  of  the  Bureau 
of  Mines  are  listed  by  the  Bureau  offi- 
cials as  follows: 

"Studied  and  experimented  as  to  mine 
accident  prevention  and  established  a 
system  of  permissibility  tests  and  regu- 
lations for  explosives,  electrical  and 
other  apparatus  suitable  for  use  in 
gaseous  mines;  demonstrated  the  dan- 
ger due  to  dust  in  coal  mines,  and 
showed  methods,  through  dampening  or 
using  rock  dust  barriers,  of  localizing 
any  explosion.  Since  1911,  of  the  total 
fatalities  in  coal  mines,  the  percentage 
due  to  large  explosions  has  fallen  from 
15.5  to  1.7. 

"Assisted  in  rescue  and  recovery 
work  at  567  mine  fires  and  explosions 
and  trained  82,299  men  in  first  aid  and 
mine  rescue  work.  These  men  and  the 
bureau  specialists  formed  the  nucleous 
of  the  gas  defense  sevice  in  the  war 
and  permitted  prompt  organization  by 
the  bureau  of  the  gas  research  station 
later  transferred  to  the  Chemical  War- 
fare Service. 

"Together  with  the  Army  and  Navy 
developed  helium  to  a  production  stage 
for  balloon  gas  use. 

"At  a  cost  of  $45,000  to  the  govern- 
ment developed  a  public  process  of 
radium  recovery  and  deposited  at  hos- 
pitals for  treatment  of  government 
patients  $216,000  worth  of  radium  aside 
from  that  held  in  government  labora- 
tories for  research. 

"Sampled  and  tested  millions  of  tons 
of  coal  bought  by  the  government; 
tested  for  improvement  in-  operation 
numerous  government  heating  and 
power  plants;  conducted  extensive  re- 
searches on  fuel  combustion  resulting 
in  marked  improvement  in  general  prac- 
tice, and  developed  a  method  of  feasible 
treatment  of  lignite  on  public  land 
yielding  a  domestic  fuel  equivalent  to 
anthracite. 

"Established  and  maintained  a  gov- 
ernment fuel  yard,  assuring  uninter- 
rupted supply  to  government  buildings 
in  the  District  of  Columbia  at  a  marked 
economy. 

"Established  mining  experiment  sta- 
tions in  various  parts  of  the  country 
and  conducted  research  in  mining, 
metallurgy,  and  mineral  technology 
fundamental  to  safety  and  efficiency  in 
industries, 
in i zed   and  dil  ten   of 

inspection  and  control  of  mines,  e>"»s  and 
oil  wells  on  the  public  lands  essential 
to  the  enforcement  of  the  leasing  act 
and  collection  of  public  revenues  and 
introduced  methods  of  control  of  oil  and 
gas  we]K  resulting  in  Savings  many 
times  larger  than   the  cost. 

"Stimulated  the  conscience  of  the  in- 


SPECIAL  REQUESTS  were  recently 
made  by  the  Committee  on  Appro- 
priations of  the  House  of  Representa- 
tives, in  connection  with  the  budget, 
for  concise  statements  of  the  activities 
and  accomplishments  of  various  govern- 
ment bureaus. 

Dr.  P.  S.  Smith,  acting  director  of 
the  Geological  Survey,  said: 

"As  to  accomplishments  during  the 
past  year,  we  count  the  following  in 
the  purely  geological  lines:  Surveys  and 
investigations  of  geologic  phenomena 
in  thirty-two  states;  investigations 
covering  practically  all  the  mineral 
subjects — not  all  the  mineral  deposits, 
but  all  the  minerals  that  are  useful  to 
man — the  iron,  the  coal,  the  copper, 
their  occurrence,  and  the  amounts  of 
their  production;  investigations  of  the 
potash  materials  that  may  be  of  prime 
value  to  the  development  and  continua- 
tion of  agriculture;  studies  of  the  build- 
ing stones  that  are  of  use  and  the  vari- 
ous non-metalliferous  products  that  go 
into  our  everyday  economies;  investiga- 
tions in  purely  geologic  lines  which 
have  been  the  base  on  which  many  gov- 
ernment and  private  activities  have 
been  conducted;  examination  of  the 
various  geologic  conditions  on  which 
many  engineering  construction  projects 
are  based,  such  as  dam  sites  and  fea- 
tures of  that  sort.  In  our  chemical 
works  thousands  of  chemical  determina- 
tions, both  quantitative  and  qualitative, 
of  the  materials  of  the  earth's  crust 
have  been  made. 

"In  our  topographic  surveys  we  have 
surveyed  over  13,500  square  miles  of 
territory  and  run  more  than  3,000  miles 
of  level   lines. 

"In  our  water-resources  work  we  have 
made  over  11,000  measurements  of 
streams  at  more  than  1,500  gaging  sta- 
tions, and  have  conducted  studies  of  the 
quality  of  water  as  to  its  mineral  con- 
tent for  domestic  and  industrial  use  and 
irrigation.  Nearly  700  samples  of 
water   were   analyzed." 

In  response  to  a  query  as  to  what 
period  of  time  was  covered,  Mr.  Smith 
said:  "In  all  cases  the  one  fiscal  year 
1922.  We  have  made  studies  of  poten- 
1  ial  and  de\  eloped  water  resoui  i 

stions  on  which  the 
classification  of  public  lands  under  the 

ippropriate  acts  h 
'ormed.       in     the     land     classification 
wort  we  have  passed  on  26,000  cases. 
During  ihl'l'  the  Geological  Survey  has 
published   169  reports  and  issued  some 

<■>    new    maps    and    have    :;.">    or    ,, 

Si  ted    1,000,000 

id    have 
•old     nearly     600,000    of     them     and     are 

•'her  government  depart 
On     com  pondence,  which   in 
many  instances  might   be 
individual     reports,     run-     up     into     the 

hundreds    of   thousand-    of    ll  ttOl  U  . 
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dustry  to  appreciation  of  the  lamentable 
loss  of  life  and  the  waste  of  irreplace- 
able national  resources,  and  served  as 
the  nucleus  around  which  has  gathered 
a  country-wide  concerted  effort  of  min- 
ing men  of  all  classes  to  better  the 
conditions  under  which  they  live  and 
work." 

Apropos  of  the  appropriation  for 
mining  experiment  stations,  H.  F.  Bain, 
the  director  of  the  Bureau,  offered  this 
information: 

"The  Berkeley  station  is  devoted  to 
solving    the    more    abstruse     chemico- 


durance  tests  were  made  on  600  pieces 
of  such  special  steels. 

"The  War  Minerals  Supply  Division 
was  created  during  the  year  to  handle 
problems  arising  through  the  work  of 
the  General  Staff  of  the  Army  and 
having  to  do  with  keeping  constantly 
informed  as  to  availability,  price,  metal- 
lurgical recovery,  etc.,  of  certain  criti- 
cal war  minerals.  It  is  a  small  skeleton 
organization  capable  of  being  expanded 
or  taken  over  at  the  beginning  of  any 
war,  and  meanwhile  serving  important 
functions  as  a  source  of  authoritative 
information." 


60,000,000  Oz.  More 

Purchases  of  silver  under  the  Pittman 
Act  during  the  week  ended  Dec.  16 
totaled  only  68,000  oz.  To  the  week's 
total,  however,  was  added  the  aggre- 
gate of  a  considerable  number  of  small 
purchases  made  at  San  Francisco  and  at 
Denver.  The  San  Francisco  purchases 
totaled  925,000  6z.  and  those  at  Denver 
325,000  oz.  These  purchases  were  made 
between  July  1  and  Nov.  30.  This 
brings  the  total  purchase  under  the 
Pittman  Act  to  146,922,412  oz. 


Smelter  of  the  Granby  Consolidated  Mining,  Smelting  &  Power  Co.  at  Any  ox,  B.  C. 


physical  problems  arising  in  all  the 
stations  studying  metallurgy.  Within 
the  year  studies  of  the  behavior  of  sil- 
ver in  chloride  volatilization  were  made 
and  improved  methods  of  assaying  for 
silver  developed.  Purification  of  cop- 
per sulphate  solution  was  studied  as 
one  step  in  the  work  of  developing 
methods  for  treating  the  large  bodies  of 
low-grade  oxidized  copper  ores  of  the 
West.  Several  similar  studies  were 
under  way. 

"The  Reno  station  is  devoted  to  study 
of  the  rare  and  precious  metals.  As  a 
result  of  studies  made  on  the  precipita- 
tion of  gold  and  silver  from  cyanide 
solution,  a  cheaper  form  of  cyanide  has 
been  adopted  for  metallurgical  use  of 
the  big  silver-mining  companies  in 
Nevada. 

"At  the  Salt  Lake  City  station  the 
work  of  the  year  was  mainly  on  (1) 
application  of  volatilization  processes 
to  treatment  of  low-grade  ore;  (2) 
fundamentals  in  the  treatment  of  oil 
shale;  (3)  application  of  the  microscope 
to  solution  of  various  complex  ore- 
dressing  problems. 

"At  Moscow,  Idaho,  following  pre- 
liminary work  at  the  station,  a  mining 
company  applied  sodium  phosphate  to 
experimental  treatment  of  zinc-lead  ore 
with  conspicuous  success.  The  research 
of  the  year  on  flotation  also  paved  the 
way  to  more  scientific  control  of  this 
important  process. 

"In  the  study  of  health  and  sanita- 
tion in  metal  mines  special  surveys  were 
made  of  dust  and  ventilation  problems 
in  selected  mines  in  California,  Nevada, 
Arizona,  and  Montana,  and  important 
recommendations  made  looking  to  im- 
provements where  needed. 

"In  the  effort  to  utilize  the  rare  min- 
erals several  series  of  molybdenum 
and  cerium  steels  were  made  up  at  the 
alloy  laboratory  at  Ithaca,  N.  Y.,  and 
studied  as  to  availability  for  use.     En- 


News  by  Mining  Districts 

By  Special  Correspondents  in  the  Field 


Johannesburg  Letter 

Chilean  Earthquake  Recorded  in 
South  Africa 

By  John   Watson 

Johannesburg,  Nov.  21— On  Satur- 
day, Nov.  11,  at  6:45  a.m.,  the  seismo- 
graph at  the  Union  Observatory  began 
to  record  vibrations  and  continued  to 
do  so  till  9:45  a.m.,  the  earth  quivering 
for  three  hours.  A  second  less  pro- 
nounced vibration  was  recorded  between 
10:10  and  10:20  a.m.  These  vibrations 
were  announced  in  the  evening  paper  of 
Nov.  11  and  it  was  fully  expected  that 
a  big  earthquake  had  taken  place.  Later, 
cables  announced  the  earthquake  at 
Coquimbo,  La  Serena,  and  Copiapo,  in 
Chile.  The  second  series  of  vibi-ations 
were  said  to  be  due  to  the  earthquake 
tremors  having  traveled  around  the 
world  and  reached  Johannesburg  a  sec- 
ond time.  The  distance  from  Coquimbo 
to  Johannesburg  is  5,900  miles,  and  the 
vibrations  took  seventeen  minutes  to 
travel. 

On  Nov.  16  the  manufacture  of  cal- 
cium carbide  and  carbon  electrodes,  at 
Driehoek,  on  East  Rand,  was  described 
by  W.  Elsdon  Dew  and  William  Alder- 
son  to  the  South  African  Institute  of 
Electrical  Engineers.  On  Nov.  18  the 
combined  scientific  societies  paid  a  visit 
to  three  works  near  Driehoek,  where 
they  were  shown:  (a)  the  casting  of 
steel  shoes  and  dies;   (b)  the  manufac- 


ture of  carbon  electrodes  and  calcium 
carbide,  and  (c)  the  foundry  of  the 
East  Rand  Engineering  Co.,  Ltd.  A 
large  party  of  visitors  was  present,  in- 
cluding several  ladies. 

The  Kareepoort  alluvial  diamond  dig- 
gings, in  the  Wolmaranstad  district, 
will  be  open  to  the  public  for  pegging, 
from  11  a.m.,  on  Dec.  9,  according  to 
government  proclamation. 

On  the  Johannesburg  Stock  Ex- 
change, during  the  past  week,  there  has 
been  a  considerable  falling  off  in  the 
volume  of  business.  This  is  probably 
due  chiefly  to  the  Turkish  political 
crisis.  The  return  of  the  conservative 
party  to  power  in  Britain  is  generally 
regarded  as  a  "bull"  point.  Most  of  the 
leading  gold  stocks  have  moved  slightly 
upward  in  value. 

A  native  riot  broke  out  on  the  after- 
noon of  Nov.  19  at  the  Kaalplaats  dia- 
mond diggings,  on  the  Vaal  River, 
about  18  miles  from  Vereeniging.  A 
population  of  about  3,500  white  diggers 
and  about  the  same  number  of  natives 
are  living  there.  The  whites  live  in 
the  central  area  and  are  surrounded  by 
three  native  locations  on  their  outer 
ring.  Rumors  have  been  afloat  of  the 
natives  adopting  a  threatening  attitude. 

A  white  and  a  native  constable  went 
to  effect  the  arrest  of  a  certain  native 
and  found  quantities  of  Kafir  beer  be- 
ing consumed.  They  arrested  two 
natives  and  were  then  attacked  and 
overpowered  by  a  mob  of  200  natives, 
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who    stoned    the    police    and    started    a 
general  attack. 

Other  police  arrived,  (some  armed 
with  rifles  and  revolvers),  from  neigh- 
boring stations,  and  with  the  help  of 
the  white  diggers,  forty-six  natives 
have  now  been  arrested.  In  the  melee, 
one  native  was  shot  dead  and  two  were 
wounded.  Work  is  now  proceeding  at 
the  diggings  and  the  neighborhood  is 
quiet  once  more. 


BRITISH  COLUMBIA 

Hydro-Power    Plant    for    Slocan    Silver 
Mines,  Ltd. 

Three  Forks  —  The  Slocan  Silver 
Mines,  Ltd.,  R.  A.  Grimes,  manager,  has 
installed  on  the  McAllister  property, 
a  Pelton  water  wheel  and  compressor. 
A  1,500-ft.  crosscut  is  being  driven, 
designed  to  give  450  ft.  additional  depth 


get  workings,  a  distance  of  1,000  ft. 
The  consolidation  insures  the  new  com- 
pany extensive  ground  and  milling  facil- 
ities for  operations  of  considerable 
magnitude.  Harold  Lakes  is  general 
superintendent. 

The  Queen  mine  has  been  taken  over 
by  the  Yellowstone  Mines  Co.,  a  new 
organization  formed  in  Spokane.  The 
new  company  is  unwatering  the  mine 
preparatory  to  resumption  of  mining 
operations.  The  mine  was  shut  down 
six  years  ago  on  account  of  a  mine 
accident,  but  prior  to  that  time  was 
the  most  consistent  gold  producer  in 
the  Kootenay  district,  having  an  ap- 
proximate gross  production  of  $1,500,- 
000.  The  average  value  of  the  ore  is 
around  $12  per  ton  in  gold.  The  prop- 
erty is  equipped  with  a  twenty-stamp 
mill  operated  by  water  power.  The 
equipment  is  in  fair  condition. 


Main  shaft  and  mill  of  the  Iron  Mask  company,  at  Kamloops,  B.  C. 


on  the  vein,  the  principal  oreshoot  of 
which  is  700  ft.  in  length  in  the  present 
workings.  It  is  stated  that  the  McAl- 
lister will  prove  one  of  the  important 
mines  of  the  interior  if  the  crosscut 
referred  to  accomplishes  what  the  man- 
agement expects. 

Alamo  —  The  Alamo  concentrator, 
Clarence  Cunningham  manager,  has 
been  closed  down  temporarily  owing  to 
exceedingly  cold  weather.  With  the 
thermometer  14  deg.  below  zero  at 
Alamo  the  hoist  became  unworkable, 
the  water  freezing  at  the  valves. 

Sahno — The  Nugget  Mines  Co.,  Ltd., 
and  Sheep  Creek  Syndics 
have    been    amalgamated;    ratification 
impleted    l>y    a    meeting    of    the 
stockholders   in   Vai 

12,       \    new    company    known    as    the 

Selkirk    Gold     Mining    Company,     Ltd., 

takes    over    tin     po  tfl,      The 

known   as   the 

Mother    I  been    a    prominent 

gold  producer,  while   tin-  N'ugget   mine 

n   in  oontinuou     operation   the 

•  >.    Physical  connection  has  in  i 

between    the 

I, ml. ■     mini-    and     the     Nugget     mine     by 

means  oi  en  fi  om  the  lowet 

tunnel  of  the  Mother  Lode  to  the  Nug 


ONTARIO 

No   Dividend    for    Teck    Hughes — Shin- 
ing Tree  Consolidation  Projected 

Kirkland  Lake — During  November  the 
Lake  Shore  milled  1,912  tons,  of  which 
1,087  tons  was  from  surface  dumps. 
The  recovery  was  $32,764,  or  an  aver- 
age of  $17.14  per  ton. 

The  Continental  has  started  shaft 
sinking  on  its  Kirkland  property,  and 
is  in  the  market  for  mining  equipment. 

At  the  annual  meeting  of  the  Teck 
Hughes,  held  in  New  York  a  tew  days 
ago,  no  announcement  was  made  regard- 
ing the  retiring  of  the  bonds  or  the 
declaration  of  a  dividend.  Mine  officials 
tated  thai   the  ore  found  a  short   time 

in-  Vdo  level  is  much  I 
that    has    yet   been    discovered    in    the 
mine,  and  that  chances  for  continuance 

u  ith  depth  arc  g I. 

Porcupine    Vipond    is   understood   to 
have  made  an   Important  dlacovi 
the  1,000  level,  and  to  have  col  8  tfc  of 

Goldale   has   done   200  ft.   of   drifting 
■Ul»  level,  and  while  tome  enCOUT- 

aging  value     have  been  found  no  ore- 
body   baa    \>t    been    opened.     Judging 

from     some     of     the     result!     on     the 


Mclntyre,  it  is  thought  that  the  work 
may  be  on  the  apex  of  an  orebody. 

At  a  special  shareholders'  meeting  of 
the  Thompson-Krist,  it  was  decided  to 
proceed  with  the  re-purchase  of  the 
three  Thompson-Krist  claims  from  the 
Porcupine   Crown  for  $40,000. 

West  Shiningtree — The  Tonopah  Min- 
ing Co.  is  now  crosscutting  on  the  300 
level  of  the  Herrick  property,  which 
it  has  under  option. 

The  Shining  Tree  Consolidated  Co. 
has  recently  been  formed  to  take  over 
twenty-nine  claims  in  the  district.  It 
has  also  been  decided  to  purchase 
shares  in  several  companies  and  to  offer 
stock  in  the  new  company  for  shares 
in  the  old.  Exchange  will  be  made  on 
the  following  basis:  One  share  of  Con- 
solidated for  four  shares  of  Wakenda, 
Algonquin,  West  Tree,  and  Wasapika; 
one  share  of  Consolidated  for  two 
shares  of  Atlas  and  Churchill;  and  two 
shares  of  Consolidated  for  three  shares 
of  the  Miller-Adair;  shares  in  the  Buck- 
ingham Mines  are  also  to  be  taken  up 
by   the  new   company. 


QUEBEC 


Asbestos  Mining  More  Active 

Thetford  Mines — Owing  to  the  good 
demand  for  asbestos  in  the  United 
States,  the  mines  and  mills  in  the  prov- 
ince have  been  able  to  keep  busier  than 
they  did  last  winter.  Stocks  on  hand 
are  being  diminished,  and  unemploy- 
ment is  not  sufficient  to  cause  hardship 
among  the  workers. 


MEXICO 


Mexican  Mining  Corporations  Pay 
Dividends 

Mexico  City — The  following  mining 
companies  have  declared  dividends,  now 
payable.  Negociacion  Minera  Socavon 
de  San  Fernando,  coupon  No.  9,  of  $2, 
payable  since  Nov.  28.  La  Victoria  y 
Anexas,  of  San  Pedro,  dividend  178,  of 
1  peso  per  share,  declared  payable  from 
the  first  of  December. 

C'a.  Minera  Santa  Margarita,  coupon 
No.  1,  $5  per  share  declared  in  Novem- 
ber and  now  payable. 

Cananea — More  than  3,000  Mexicans 
and  about  200  Americans  are  employed 
at  the  mines,  smelter  and  concentrating 
plants  of  the  Cananea  Copper  Co. 
About  3,000,000  lb.  of  blister  cop- 
per is  shipped  monthly.  In  1920  the 
year's  output  reached  about  50,000,000 
lb.  The  Cananea  Consolidated  Copper 
Co.  is  managed  by  Tindall  Evans,  with 
I!.  K.  Howe  as  assistant.  W.  M.  Mitchell 
is  general  superintendent  of  the  mines, 
A.  D.  Wilkinson  of  the  smelter,  and 
F.  J.  Stacham  of  the  concentrator.  The 
ores  from  some  of  the  mines  contain 
considerable  zinc,  which  is  shipped  to 
the  east,  the  lead  concentrates  going 
to  the  Kl  I'aso  smelter. 

Nacozari — Eoval  A.  Smith  and  Fred 
Bostwick  recently  made  a  trip  of  ex- 
amination through  the  district  of  Sahu- 
aripa;  they  report  having  found  some 
ng  prospects.  They  came  from 
San    Xavier   to    Nacozari    in    a    touring 
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car,  by  way  of  Suaqui  and  Moctezuma. 
They  say  the  roads  are  in  good  con- 
dition considering  that  no  traffic  has 
passed  over  them  for  two  years.  They 
expect  to  make  a  return  trip  in  the 
near  future,  when  a  more  thorough 
survey  of  the  district  will  be  made. 
Also,  it  is  planned  to  do  some  develop- 
ment work  on  the  Torabusi  and  Fiera 
properties,  denounced  by  them  several 
years  ago. 

George  W.  Fast  and  Bill  Jensen  are 
at  the  San  Julian  mine,  at  Santa  Ana, 
in  the  Sahuaripa  district.  The  mill 
which  was  built  to  treat  the  molybdenum 
ore  from  the  San  Julian  and  Tres 
Piedras  mines  has  been  shut  down  for 
two  years  on  account  of  the  low  price 
of  molybdenum.  Fast  is  looking  over 
the  neighborhood  with  the  hopes  of 
finding  enough  milling  ore  with  silver 
and  gold  values  to  justify  the  operation 
of  the  mill  until  the  molybdenum  mar- 
ket improves. 

The  Las  Chispas  mine,  of  the  Pedraz- 
zini  Gold  &  Silver  Mining  Co.,  shipped 
two  cars  of  ore  and  concentrates  in 
November,  which  netted  about  $40,000. 
Another  shipment  will  be  made  about 
the  end  of  December.  The  preliminary 
work  has  been  completed  on  the  plans 
of  the  power  house  and  line  to  be  con- 
structed between  Nacozari  and  the 
mine,  a  distance  of  31  miles.  Diesel 
engines  of  Belgian  make  will  be  in- 
stalled. 


CALIFORNIA 

Wideawake,    Neversweat,    and    Anteup 

AH  Wake   Up 

San  Andreas — The  Apex  Mining  Co. 
has  been  formed  by  residents  of  San 
Andreas  with  the  consolidation  of  the 
Ford,  Moro,  and  Bruno  claims.  The 
old  Ford  shaft  is  now  being  retimbered. 
It  has  been  unwatered  to  the  100  level. 
The  company  expects  to  recover  the 
old  workings.  A  crosscut  will  be  driven 
on  the  100  level  to  intersect  the  west 
and  east  veins.  An  east  and  west  vein 
intersects  the  Ford  vein  and  also  a 
talc-schist  vein  parallel  with  the  Ford. 
The  Ford  shaft  is  an  incline  and  was 
sunk  to  a  depth  of  750  ft.  The  com- 
pany expects  to  find  high-grade  ore 
which  was  left  in  the  property  at  the 
time  of  shut  down. 

Downieville — The  Wideawake  Mining 
Co.  has  recently  been  incorporated  to 
work  the  Wideawake  and  Neversweat 
gravel  mines  near  Downieville.  The 
incorporators  are  said  to  be  W.  A. 
Moses,  of  Los  Angeles,  President;  E. 
V.  Lacey,  L.  Garibaldi,  J.  S.  Frickselton, 
Antone  Peckwith,  and  J.  G.  Marcum, 
directors.  The  Anteup  Gold  Mining 
Co.  has  been  incorporated  to  work  the 
Brush  Creek  mines  near  Mountain 
Horse.  The  incorporators  are  Fred 
Searls,  Jr.,  W.  A.  Simpson,  M.  D. 
Coughlin,  C.  Ferguson  and  C.  Searls. 
A  bond  has  been  taken  on  the  property. 
Sierra  City — Announcement  has  been 
made  that  the  Keystone  mine  is  to  be 
reopened  in  the  near  future. 

Placerville — The  Fort  Jim  mine,  at 
Newtown,  is  being  prospected  by  J.  W. 


Hyatt.  An  adit  is  being  extended  to 
intersect  the  Newtown  gravel  channel. 

Nevada  City — The  Brunswick  mine 
has  been  unwatered  to  the  600  level  by 
means  of  skips  and  pumps.  The  new 
shaft  has  been  found  to  be  in  good  con- 
dition, but  more  or  less  retimbering 
will  be  required  in  the  old  shaft.  The 
Tonopah  Mining  Co.  has  bonded  the 
Oriental  and  Dead  River  properties,  in 
the  Alleghany  district.  Both  are  to  be 
developed  through  the  Oriental  tunnel. 

Mariposa — The  Mariposa  mine,  in 
Mariposa,  is  to  be  reopened  after  a 
shutdown  of  more  than  twelve  years. 
Operations  are  in  charge  of  Thomas 
Carpenter. 


because  of  its  inaccessibility,  has  never 
been  extensively  worked.  Last  summer 
the  holdings  were  purchased  by  the  Old 
Apache  Mines  syndicate,  composed  of 
California  and  Utah  investors,  and  it  is 
now  being  operated  by  lessees. 

Shipments  from  the  newly  opened 
oxide  ore  that  is  being  worked  by 
steam  shovel  at  the  United  Verde  are 
continuing  regularly,  about  1,500  tons 
having  been  sent  to  the  smelter  during 
the  last  week.  The  high-grade  siliceous 
ore  that  occurs  above  the  oxide  ore  is 
also  being  mined  and  shipped  to  the 
smelter.  It  is  expected  that  the  steam 
shovels  will  open  one  of  the  old  fire 
stopes    before   the    end    of   the    month. 


Top  of  asbestos  pit,  Thetford  mines,  Quebec 


ARIZONA 

Verde   Central   Has  Ore  on   800   Level, 
According  to  Reports 

Jerome — Chalcopyrite  ore  has  been 
found  on  the  800  level  of  the  Verde 
Central  mine,  where  a  drift  south  from 
the  802  crosscut  has  averaged  4.65  per 
cent  copper  for  a  distance  of  25  ft.  This 
crosscut  had  been  driven  to  intersect  a 
contact  between  greenstone  and  quartz 
porphyry  which  had  before  been  partly 
developed  on  the  600  level.  This  was 
intersected  by  about  320  ft.  from  the 
shaft  on  the  800  level  and  contained  no 
ore,  but  drifts  started  from  this  work- 
ing soon  came  into  the  ore  described 
above.  The  entire  face  of  the  south 
drift  is  now  in  ore  that  is  of  better 
grade  than  any  yet  encountered. 

The  recent  strike  of  ore  in  the  Verde 
Central  mine  has  stimulated  interest 
in  several  important  groups  of  claims 
adjoining  that  property,  and  it  is 
thought  that  development  will  be 
started  soon. 

One  of  the  oldest  mining  properties 
in  Arizona,  the  Apache  Chief,  is  again 
being  operated  after  being  idle  for 
many  years.  It  is  a  copper-silver  prop- 
erty, credited  with  having  rich  ore,  but, 


Production  is  being  increased,  and  men 
are  being  added  to  the  force  regularly. 
Kingman — Ore  that  assays  $28  per 
ton  over  a  width  of  5  ft.  is  being  mined 
from  the  Adams  vein  on  the  200  level 
about  300  ft.  from  the  shaft.  Another 
drift  at  300  ft.  is  also  said  to  be  in 
rich  ore. 

The  Alcoyne  property,  below  Oatman, 
is  developing  gold  ore  in  a  dike  that  is 
about  100  ft.  wide.  Charles  F.  Pugh  is 
in  charge  of  the  work. 

Seven  carloads  of  4-in.  pipe  are  being 
delivered  at  Yucca  station  for  the  con- 
struction of  a  10-mile  pipe  line  that  is 
to  extend  from  Big  Sandy  Creek,  near 
Signali,  to  the  McCracken  mill.  It  has 
been  found  necessary  to  build  this  line 
to  secure  water  for  the  mill. 

There  is  a  lift  of  1,600  ft.  between 
the  creek  and  the  mine.  Two  pumping 
stations  will  be  installed. 

High-grade  concentrates  are  being 
shipped  regularly  to  the  Humboldt 
smelter  by  the  Highland  mill,  and  it  is 
hoped  by  the  management  that  a  satis- 
factory market  can  be  secured  soon  for 
the  zinc  ores  that  are  available  at  their 
Golconda   property. 

Morenci — The  Phelps  Dodge  Corpo- 
ration has  increased  the  daily  tonnage 
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milled  from  700  to  1,400  by  starting  an 
additional  remodeled  unit  of  its  con- 
centrator. A  shallow  40-ft.  flotation 
cell  is  one  of  the  features  of  the  new 
unit.  It  has  proved  so  satisfactory  that 
all  new  cells  will  be  designed  along 
similar  lines.  Plans  are  complete  for 
the  remodeling  of  No.  6  concentrator 
to  treat  5,000  tons  per  day,  but  con- 
struction work  will  not  be  started  until 
a  marked  improvement  has  been  re- 
corded in  copper  market  conditions. 


just  above  the  800  level,  but  the  ma- 
jority of  tonnage  is  coming  from  the 
Windlass  vein  above  the  500  level. 

Divide — Revised  figures  on  the  No- 
vember production  of  the  Tonopah  Di- 
vide mine  are  1,575  tons,  average  value 
$32.59  per  ton.  Net  earnings  were 
$21,634.  Work  on  the  1,400  has  been 
delayed  by  the  work  of  installing  fans 
for  ventilation.  On  the  1,200  level  the 
southeast  drift  is  out  150  ft.  from  the 
crosscut  without  change. 


The  Elm  Orh 


Comstock  Merger  Is   Developing  Regu- 
larly— Results  Not  Announced 

Virginia  City — Regular  crosscutting 
and  drifting  from  the  Hale  and  Nor- 
cross  tunnel  and  laterals  is  being  ac- 
complished at  the  Middlemines  by  the 
Comstock  Merger  Mines  Co.  No  facts 
regarding  results  of  recent  development 
have  been  made  public.  About  thirty 
men  are  employed. 

Promising  developments  are  reported 
by  the  Comstock  Silver  Mining  Co.  on 
the  320  level.  East  of  the  Overland 
shaft  a  shoot  of  $100  ore  has  been 
opened  in  ground  which  has  never  been 
thoroughly  prospected  on  the  upper 
levels.  The  10-stamp  mill  of  the  Corn- 
stock  Silver  is  not  in  operation,  but  a 
few  necessary  changes  are  being  made 
preparatory  to  resumption  of  milling. 

Rochester — A  new  strike  has  been 
made  in  the  southern  portion  of  the 
Rochester  district,  in  the  Nevada  Pack- 
ard mine-.  The  strike  was  made  east  of 
a  dike  which  previously  appeared  to 
limit  the  pay  ore  and  shows  a  width  of 
20  ft.  which  assays  from  $8  to  $10  pi  r 
ton.  The  Nevada  Packard  was  placed 
in  the  hands  of  a  receiver  on  March  I, 
1021,  and  al  pre  ent  rate  of  produi 
the  Indebtedness,  which  amounted  to 
(74,000,  will  he  entirely  paid  off 
by  March  1,  1923. 

Novemb  r  production  of  the  I 
ter     Silver     Corporation     was     $49,631 
gross,  with   net    profit    of   $10,09 
mine   operations.     Ore   of   good   grade, 
but    in    -  mined    from 


IDAHO 

Platinum  Recovery  Process  Being 
Investigated 

Wallace — The  Home  Builder  Mining 
&  Development  Co.,  operating  the  Home 
Builder  mine,  on  Wolf  Lodge  Bay,  on 
Lake  Coeur  d'Alene,  is  making  metal- 
lurgical investigations  to  determine  a 
process  for  the  recovery  of  platinum 
said  to  exist  in  the  ores  of  the  property. 
It  is  claimed  that  experiments  have 
been  successful  with  a  pilot  mill  in- 
stalled on  the  property  and  that  a 
larger  plant  will  be  installed.  The 
property  has  been  developed  with  an 
1,800-ft.  crosscut  tunnel  and  the  vein 
has  been  followed  for  800  ft.  in  a  drift 
which  attains  a  depth  of  500  ft.  from 
the  surface.  The  ore  is  peridotite, 
which,  it  is  claimed,  contains  platinum 
in  sufficient  quantity  to  insure  profitable 
operation,  according  to  Frank  M.  Slage, 
president. 

Lake  View — Tom  Cunningham  is  in- 
stalling a  new  pump  and  hoist  on  the 
Conjecture  mine  near  here,  and  will 
resume  development  work  soon  on  the 
property,  which  was  an  important  pro- 
ducer of  silver  ore  some  years  ago.  It 
lined  to  erect  a  concentrator. 


MONTAN  \ 
Anaconda  Sues  Davis-Daly 
Butte — The    long-expected    litigation 
over  dispute, i  ore  has  Keen  started  bj 
a  suit  for  $2,000,000  damages  instituted 
l.y    the    Anaconda    Cooper    Mini 
against    the    I>:i\is   Duly   Copper   Co. 


UTAH 

Keystone  Company  Will  Start  Milling 
Lead-Silver  Ore  at  Park  City 
Salt  Lake  City— The  Columbia  Steel 
Co.,  which  is  seeking  to  develop  a  steel 
industry  in  Utah  to  utilize  the  large 
resources  of  iron  in  the  southern  part 
of  the  state,  has  adopted  resolutions 
accepting  the  blast  furnace  site  selected 
by  the  Provo-Springville  holding  com- 
pany lying  along  Utah  Lake,  midway 
between  Provo  and  Springville,  in  Utah 
County.  It  is  planned  to  meet  the  pur- 
chase price  of  the  ground  covering  the 
site  by  public  subscription.  The  Provo 
Chamber  of  Commerce  is  taking  an 
active  part  in  the  movement,  and  it  is 
thought  that,  although  the  sum  to  be 
raised  is  considerable,  the  necessary 
money  will  be  available,  inasmuch  as 
the  project  is  one  of  great  benefit  to 
the  community. 

Park  City— Shipments  for  the  week 
ended  Dec.  15  amount  to  3,409  tons 
compared  with  3,257  tons  the  week 
preceding.  Shippers  were:  Silver  Kin<* 
Coalition,  1,077  tons;  Park-Utah,  1  034° 
Judge,  799;  and  Ontario,  498.  At  the 
Keystone,  lying  near  the  Silver  King 
Coalition,  and  for  some  time  in  the  past 
inactive  owing  to  litigation  with  its 
neighbor,  the  Silver  King  Coalition,  a 
new  150-ton  concentrating  plant  has 
been  completed  in  four  months.  This 
record  was  made  possible  by  the  fact 
that  the  building  was  already  on  the 
ground,  new  work  being  confined  to 
the  placing  of  the  equipment.  The 
ore  bins  are  said  to  be  full  of  ore,  and 
regular  shipments  of  both  crude  ore 
and  concentrates  are  expected  to  be 
started  soon.  The  shipping  ore  carries 
30  to  40  per  cent  lead  and  12  to  15  oz 
silver,  and  the  mill  ore  8  to  10  per 
cent  lead  and  6  to  8  oz.  silver.  The 
concentrates  are  expected  to  be  about 
equal  to  the  shipping  ore  in  value. 
J.  E.  Bamberger  and  associates,  of  Salt 
Lake  City,  are  the  principal  owners. 

Eureka— Tintic  shipments  for  the 
week  ended  Dec.  15  amount  to  178  cars 
compared  with  154  cars  the  week  pre- 
ceding. Shippers  are:  Chief  Consoli- 
dated, 56  cars;  Tintic  Standard,  48- 
Dragon,  146;  Iron  Blossom,  11-  Vic- 
toria, 10;  Eagle  &  Blue  Bell,  7;  Colo- 
rado, 6;  Swansea,  3;  Bullion  Beck  2- 
Centennial-Eureka,  2;  Mammoth,'  2- 
Yankee,  1;  Alaska,  1;  Empire  Mines,  l! 

Ore  has  been  opened  in  the  Plutus 
by  the  1.300  level  drift  from  the  Grand 
Central.  This  occurs  in  the  same  fissure 
as  that  from  which  ore  is  now  being 
mined  on  the  1,300  level  of  the  Grand 
Central,  under  the  community  leasing 
system  as  ls  ,|one  in  tho  ]arper  g      ^ 

of  the  Chief  Consolidated,  which  con- 
trols both  the  Grand  Central  and  tho 
Ilutus.     The  shaft  at  the  Eureka    Hill 

■*■   ' "   retimhered  to  the  900  level. 

The  upper  levels  will  he  placed  in  order 
before  continuing  work  in  the  shaft,  so 
tl'.it  operations  may  start  as  soon  as 
possible.  Work  is  expected  to  begin 
about  tho  first  of  the  year,  although 
there   i     still   much  to  be  done,      i  hi 

property    will    be    operated    under    the 

leasing   system. 
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MICHIGAN 

The  Copper  Country 

Calumet   &   Hecla   Merger   Would   Pro- 
duce 10,000,000  lb.  Per  Month 

By  M.  W.  Youngs 

Houghton — The  proposed  consolida- 
tion of  Calumet  &  Hecla  and  four  of  its 
subsidiaries,  and  the  plan  to  acquire 
manufacturing  facilities  to  utilize  a 
large  part  of  the  output  of  the  combined 
properties,  would  practically  assure,  it 
is  believed  in  mining  circles,  the  steady 
operation  of  these  mines.  Production 
by  the  group,  made  up  of  Calumet  & 
Hecla,  Ahmeek,  Allouez,  Centennial,  and 
Osceola,  would  be  approximately  10,- 
000,000  lb.  of  refined  copper  per  month. 
Increased  earnings  are  expected  and, 
through  a  share  in  the  profits  obtained 
from  the  sale  of  fabricated  products, 
would  be  reflected  in  improved  condi- 
tions in  the  copper-mining  industry  so 
far  as  the  Michigan  district  is  con- 
cerned. Fabricating  plants  probably 
would  not  be  located  at  or  near  the 
mines,  but  more  likely  at  some  recog- 
nized center  of  distribution  and  at  a 
source  of  labor  skilled  in  the  copper  and 
brass  trades. 

In  Gratiot  No.  2  shaft,  Seneca,  a 
station  is  being  cut  at  the  9th  level 
preparatory  to  starting  a  drift  to  the 
south.  If  the  ground  proves  up  as  well 
as  in  the  11th  and  13th  level  south 
drifts,  a  drift  also  will  be  pushed  south 
from  the  7th  level.  All  levels  in  this 
shaft  will  be  200  ft.  apart.  The  13th 
level  south  drift  has  been  pushed  to  the 
Ahmeek  boundary,  but  the  11th  is  still 
proceeding  south,  in  good  copper  rock. 

In  addition  to  development  in  Mohawk 
Nos.  4  and  6  shafts,  sinking  is  under 
way  in  No.  6,  in  which  splendid  ground 
is  being  opened.  Rock  of  fair  quality 
is  being  exposed  in  the  new  drifts  in 
No.  4.  Sufficient  rock  is  being  sent  to 
the  mill  to  keep  better  than  two  heads 
in  operation,  Wolverine  using  the  re- 
mainder of  the  mill  capacity. 

With  the  enlargement  of  the  under- 
ground force  in  the  Champion  shafts, 
a  more  extensive  opening  program  has 
been  undertaken  by  Copper  Range. 
Champion  also  will  show  a  considerable 
increase  in  production  this  month,  prob- 
ably to  the  extent  of  300,000  lb.  of 
refined  copper.  All  new  openings  are 
in  rich  rock;  uniformity  in  copper  tenor 
enables  Champion  to  maintain  a  steady 
yield  per  ton.  Development  and  mining 
work  in  Baltic  also  are  proceeding  satis- 
factorily. 

Isle  Royale  is  working  but  two  shafts, 
Nos.  4  and  5.  No.  5  is  the  richer  of  the 
two,  and  the  greater  tonnage  is  coming 
from  this  shaft.  The  greater  part  of 
the  ground  opened  has  sufficient  copper 
to  warrant  stoping.  Close  selection  is 
giving  Isle  Royale  an  estimated  return 
of  21  lb.  to  the  ton. 

Marquette  Range 

Michigamme — Henry  Ford's  Imperial 
mine  shipped  73,083  tons  or  iron  ore 
during  the  season  just  closed.  Some 
ore  remains  in  stock  and  would  have 
been  sent  to  the  Ford  furnaces  if  boats 


could  have  been  chartered  during  the 
latter  part  of  the  period  of  navigation. 
It  was  the  first  year  that  shipments 
were  made  since  Ford  secured  posses- 
sion. 

Ishpeming — The  Cleveland-Cliffs  Iron 
Co.  shipped  a  total  of  2,600,446  tons  of 
iron  ore  from  its  mines  in  the  Lake 
Superior  region  in  1922.  Of  this  amount 
1,846,583  went  from  the  Marquette 
Range,  718,740  from  the  Mesabi  and 
35,123  from  the  Menominee.  The  total 
in  1921  was  987,424  tons.  There  is 
considerable  ore  remaining  in  stock  at 
the  company's  underground  properties. 


Cuyuna  Range  Power  Co.  to  furnish 
sufficient  power  during  the  severe  win- 
ter months,  the  Marquette  Ore  Co.  has 
been  forced  to  suspend  hydraulic  strip- 
ping operations  at  its  Maroco  mine 
here.  An  extensive  winter  stripping 
campaign  had  been  planned,  which  will 
now  not  be  undertaken  until  the  milder 
weather. 

Mesabi  Range 
Hibbing — Stripping  operations  over 
the  Mesabi  Range  are  fast  coming  to 
an  end  with  the  approach  of  the  real 
winter  season.  Some  of  the  operations 
were  closed  down  in  November,  and  the 


Hillcrest  mine,  at  Ironton,  on  the  Cuyuna  Range  in  Minnesota 


MINNESOTA 

Cuyuna  Range 

Ironton  Mine  Is  Leased  to  Inland 
Steel  Co. 

[ronton — Winona  M.  Kreitter  and  the 
Lamb  Estate,  fee  owners  of  the  Ironton 
mine,  here  have  closed  a  deal  with  the 
Inland  Steel  Co.  whereby  the  mining 
company  takes  a  fifty-year  lease  upon 
the  property.  The  Ironton  mine  adjoins 
the  workings  of  the  Armour  No.  2  mine, 
now  being  operated  by  the  Inland  Steel 
Co.,  and  contains  the  southwestern  ex- 
tension of  the  Armour  orebody.  The 
new  owners  will  mine  the  Ironton  ore 
through  their  present  workings  and  the 
No.  2  Shaft,  by  virtue  of  an  agreement 
reached  with  the  Weyerhauser  interests. 
The  Ironton  mine  was  formerly  under 
lease  to  the  Cuyuna-Duluth  lion  Co., 
a  subsidiary  of  the  American  Manga- 
nese Manufacturing  Co.,  which  mined 
out  the  deposit  down  to  the  280  level, 
shipping  some  350,000  tons  of  ore.  The 
property  has  been  idle  for  two  years  and 
reverted  to  the  fee  owners  several 
months  ago,  due  to  default  in  royalties. 
State  estimates  place  the  ore  reserve  at 
600,000  tons,  and  indications  point  to 
a  possible  greater  reserve  below  the 
depth   of   present   exploration. 

The  Inland  Steel  Co.  plans  to  start 
mining  on  the  newly  acquired  property 
soon  after  Jan.  1.  The  Ironton  orebody 
contains  a  high-grade  non-bessemer 
hematite,  similar  in  characteristics  to 
the  Armour  No.  2  ore. 

Trommald — Owing  to  inability  of  the 


work  at  the  Albany  mine,  a  property 
of  the  Pickands  Mather  Co.,  and  at  the 
Boeing  mine,  operated  by  the  Mesabi 
Cliffs  Iron  Mining  Co.,  closed  on  Dec.  15. 

Virginia — The  work  of  electrifying 
the  Lincoln  mine,  a  property  of  the 
Interstate  Iron  Co.,  is  practically  com- 
plete. The  equipment  installed  was  of 
the  very  latest  design  and  the  work  in- 
cluded the  electrification  of  every  unit 
of  the  whole  plant,  both  on  surface  and 
underground. 

Chisholm — The  Shenango  Furnace  Co. 
has  added  another  shift  to  its  present 
operations  at  its  Shenango  property. 
The  property  is  now  working  to  full 
capacity,  with  a  production  of  700  tons 
per  day. 

Buhl — The  No.  300  Marion  electric 
shovel  which  has  been  operating  with 
a  dragline  outfit  at  the  Wabigon  pit, 
a  property  of  the  Hanna  Ore  Co.,  has 
been  converted  for  use  with  an  8-yd. 
dipper  and  will  continue  to  use  this 
equipment  until  the  completion  of  the 
present  stripping  work. 

Duluth— The  shipments  for  the  1922 
season  of  the  Oliver  Iron  Mining  Co. 
from  the  iron  ranges  in  Minnesota  are  . 
approximately  16,500,000  tons,  with  the 
Mesabi  Range  shipping  15,700,000  tons 
of  this  amount  and  the  Vermilion 
Range  800,000  tons.  The  total  tonnage 
from  the  Minnesota  ranges  is  approxi- 
mately 85  per  cent  of  the  company's 
total  shipments  from  the  Lake  Su- 
perior district,  which  was  19,400,000 
tons. 
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Daily  Prices  of  Metals 


Copper.  N.  Y.. 
net  refinery' 
Electrolytic 

Tin 

Lead 

Zinc 

Dec. 

99  Per  Cent 

Straits 

N.  Y. 

St.L. 

St.L. 

21 

22 
23 
25 

14.45 
14.50 
14.50 

14  50 
14.5j 

37.00 

57.25@37.S0 
37.25@37.50 

38.125 
38.S  ) 
38.50 

38.875 
38.875 

7.25 
7.25 
7.25 

7^25 
7.25 

7.05 
7.05 
7.05 

y.bs 

7.05@7.075 

6.90  @6.95 
6  90  (0)6.95 
6  85  <ft6.95 

26 
27 

37.25@37.75 
37.50 

6.90  (o>6.95 
6.90  ©6.95 

•These  prices  correspond  to  the  following  quotations  for  copper  delivered:  Dec. 
21st,  14.70c;  22d  to  27th  inc.,  14.75c. 

The  above  quotations  are  our  appraisal  of  the  average  of  the  major  markets  based 
generally  on  sales  as  made  and  reported  by  producers  and  agencies,  and  represent  to 
the  best  of  our  judgment  the  prevailing  values  of  the  metals  for  deliveries  constituting 
the  major  markets,  reduced  to  the  basis  of  New  York  cash,  except  where  St.  Louis 
Is  the  normal  basing  point,  or  as  otherwise  noted.  All  prices  are  in  cents  per  pound. 
Copper  is  commonly  sold  "delivered."  which  means  that  the  seller  pays  the  freight  from 
the  refinery  to  the  buyer's  destination. 

Quotations  for  copper  are  for  ordinary  forms  of  wire  bars,  ingot  bars  and  cakes. 
For  ingots  an  extra  of  0.05c.  per  lb.  is  charged  and  there  are  other  extras  for  other 
shapes.     Cathodes  are  sold  at  a  discount  of  0.125c.  per  lb. 

Quotations  for  zinc  are  for  ordinary  Prime  Western  brands.  Tin  quotations  are 
for  prompt  deliveries.  Quotations  for  lead  reflect  prices  obtained  for  common  lead,  and 
do   not   include  grades  on   which  a  premium  is  asked. 

The  quotations  are  arrived  at  by  a  committee  consisting  of  the  market  editors  of 
Engineering  and  Mining  Journal-Press  and  a  special  representative  of  the  Federal 
bureaus  ir.  Washington  which  are  interested  in  the  mining  industries. 


London 


Copper 

Lead 

Zinc 

Dec. 

Standard 

Electro- 
lytic 

Spot 

3M 

Spot 

3M 

Spot 

3M 

Spot 

3M 

21 

22 
25 
26 
27 

64} 
64} 

64| 

64 

65} 

65| 

71f 

71f 

7i| 

179| 
1801 

i82} 

181 

182} 

isi} 

26} 
26f 

26| 

26} 
26} 

26} 

37} 
37} 

37J 

34} 
34} 

34| 

The  above  table  gives  the  closing  quotations  on  the  London  Metal  Exchange, 
prices  In  pounds  sterling  per  ton  of  2,240  lb. 

Silver  and  Sterling  Exchange 


Sterling: 
Exchange 
"Checks" 

Silver 

Dec. 

Sterling 
Exchange 
"Checks" 

Silver 

Dec. 

New  York 
Origin 

New  York 
Foreign 
Origin 

London 

New  York 

Domestic 

Origin 

New  York 
Foreign 
Origin 

London 

21 

22 
23 

4.63} 

4.64 

4.65 

99} 
99| 
99} 

63 

62} 

62} 

30| 

30| 

25 
26 
27 

4.64} 
4.63} 

99| 
99} 

621 

63} 

30H 

NVw  York  quotations  are  as  reported  by  Handy  &  Harman  and  are  In  cents  per 
troy  ounce  of  bar  silver,  999  fine.  London  quotations  are  In  pence  per  troy  ounce  of 
sterling  silver,  925  fine.  Sterling  quotations  represent  the  demand  market  in  the  fore- 
noon.    Cables  command  one-quarter  of  a  cent  premium. 


Metal  Markets 

New   York.  Dec.  27,  1922 
The    week    has    been    an   exceedingly 
n  the  metal  markets,  with 
the  Christmas  holiday  coming  on  Mon- 
day, and  Tuesday  also  being  a  holidaj 
London  marl 
ally  unchanged. 

Copper 
All  of  the  producers  who  were  sellim: 
copper  b1    1  lie.  b  week  ago  mi 
to  have   raised    their   price     to    14.7 
delivered,  though  it  might  be  possible 
for  lai.  with  plants  in  and 

about    New    York    City   still    to    obtain 
Copper  for  early  delivery  at  the  lower 


price.     There  is  some  tendency  among 
era  who  are  well  sold  up  to  quote 
I  I  c,   but   this    price    so    far   has   been 
a    nominal    one,    although    it 
would  he  difficult  to  obtain  copper  for 
)    delivery  at  much  under 
that    figure.      Fundamental     conditions 
pood  thai  producers  are  decidedly 
iic.     Consumption    in    all    lines 
continues  excellent,  and  it  seems  likely 
thai  production  must  be  Increased  con- 
siderably to  Like  rare  nf  the     pring  de- 
n  and.     I  will  have 

bearing  on  the  strength  of  the 

and  thee  will  depend  largely  on  what 
international  financial  arrangements 
can   be   made. 


Lead 

The  official  contract  price  of  the 
American  Smelting  &  Refining  Co.  con- 
tinues at  7.25c,  New  York. 

The  lead  market  has  been  decidedly 
inactive,  and  few  important  orders 
have  been  placed,  and  these  mostly  at 
average  prices.  Plenty  of  lead  seems 
to  be  available  at  7.25c,  New  York, 
even  for  prompt  delivery.  In  the  Mid- 
dle West  supplies  of  spot  metal  are  not 
so  large,  but  most  consumers  are  satis- 
fied with  January  shipment.  St.  Louis 
prices  are  showing  a  slight  tendency  to 
advance  during  the  last  day  or  two, 
and  though  most  of  the  business  has 
been  done  at  7.05c,  and  some  could  still 
be  done  at  that  level,  at  least  one  pro- 
ducer is  reported  holding  for  7.10c 
Desilverized  is  commanding  about  5 
points'  premium  at  some  consuming 
centers  in  the  Middle  West.  There  is 
no  weakness  yet  apparent  in  the  lead 
situation,  and  the  lack  of  buying  is 
purely  seasonal;  it  is  expected  to  con- 
tinue through  the  next  week. 

Zinc 
The  slightly  weaker  zinc  market  is 
attributed  by  some  producers  to  a 
stagnant  domestic  market  and  by  others 
to  a  poor  demand  from  abroad  com- 
pared with  a  few  weeks  ago.  Probably 
both  are  correct.  At  any  rate,  it  has 
not  been  difficult  to  obtain  metal  for 
both  prompt  and  forward  delivery,  in 
ordinary  tonnages,  at  the  prices  which 
we  quote.  Although  some  business  has 
been  done  at  7c,  it  has  practically  all 
been  confined  to  carload  lots.  The 
premium  for  prompt  shipment  has  dis- 
appeared. The  price  of  high-grade  zinc 
is  still  7.75@8.25c  per  lb.,  with  usual 
freight  allowances.  Business  continues 
satisfactory  in  this  class  of  metal.  New 
York  quotations  on  Prime  Western  con- 
tinue at  35  points  above  St.  Louis. 

Tin 

Prices  are  somewhat  higher,  and  the 
advance  has  stimulated  buying  by 
jobbers,  but  consumers  remain  aloof. 
The  99  per  cent  market  is  rather  more 
below  Straits  than  is  usual,  owing  to 
a  large  supply  of  Chinese  tin  now  avail- 
able, and  also  to  the  fact  that  some 
consumers  have  been  disappointed  in 
its  quality.  The  prices  asked  for  for- 
ward deliveries  have  been  the  same  as 
asked  for  spot  to  }c  higher. 

Arrivals  in  tin,  in  long  tons:  Dec 
28th,  Straits,  500;  China,  450.  Total  so 
far  in  December,  (>,045. 

Gold 

Gold  in  London:  Dec.  21st,  89s.  Id.; 
22d,   88s.   9d.;   27th,   88a.   8d.    Stock   of 
money   in    the   United   States.   Dec   1, 
1922:  Gold  coin  and  bullion,  18,90 
985;  standard  silver  dollars,  $428,274,- 
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404;  subsidiary  silver,  $269,664,609; 
United  States  notes,  $346,681,016;  Fed- 
eral Reserve  notes,  $2,718,474,010;  Fed- 
eral Reserve  Bank  notes,  $49,044,400; 
National  Bank  notes,  $761,499,127; 
total,  $8,482,254,551.  Circulation  per 
capita,  $41.80. 

Foreign  Exchange 
Exchanges  have  been  irregular,  with 
the  holidays  interfering  considerably 
with  the  volume  of  business.  On  Tues- 
day, Dee.  26,  cable  quotations  for  francs 
were  7.385c;  lire,  5.135c;  marks, 
0.0147c;  and  Canadian  dollars,  1  per 
cent  discount. 

Silver 
Over  the  Christmas  holidays  the 
market  has  been  quiet  but  steady  with 
an  advance  on  Dec.  27  to  30 ltd.  for  spot 
silver  in  London,  due  to  bear  covering 
for  India  account.  The  spread  of  id. 
between  the  spot  and  forward  quota- 
tions indicates  urgency  of  spot  demand. 
Mexican  Dollars  —  Dec  21st,  48; 
22d,  47? ;  23d,  47J;  26th,  471;  27th,  481. 

Other  Metals 


Iron      Ore,      Magnetite,      Tantalum,     Asbestos,    Barytes,    Bauxite,    Chalk 
7ir^IUm'     Uranlun\  Vanadium,     and     Diatomaceous  Earth,   Emery,   Feldspar, 

Earth,      Graphite,      Gypsum, 


Zircon    ore    are    unchanged    from    the 
quotations  published  Dec.  2. 

Zinc  and  Lead  Ore  Markets 

Joplin,  Mo.,  Dec.  23— Zinc  blende,  per 
ton,  high,  $46.60;  basis  60  per  cent  zinc, 
premium,  $42@$42.50;  prime  western, 
$40;  fines  and  slimes  $39@$37;  aver- 
age settling  price,  all  grades  of  blende, 
$45.03;  calamine,  basis  40  per  cent  zinc, 
$20@$22. 

Lead,  high,  $95.20;  basis  80  per  cent 
lead,  $93;  average  settling  price,  all 
grades  of  lead,  $90.44  per  ton. 

Shipments  for  the  week:  Blende,  24,- 
263;  calamine,  166;  lead,  1,963  tons. 
Value,  all  ores   the  week,  $1,273,900. 

The  larger  portion  of  the  11,610  tons 
of  blende  purchased  yesterday  and  today 
for  future  delivery  was  bought  on  the 


Aluminum — General  market  for  99 
per  cent  grade,  22@23c  per  lb.  Lon- 
don quotations,  £92  10s. 

Antimony  —  Chinese    and    Japanese 


Fuller's 

Limestone,  Monazite,  Phosphate,  Pum- 
ice, Pyrites,  Silica,  Sulphur  and  Tripoli 

are  unchanged  from  the  Dec.  2  prices. 

Mineral  Products 
Arsenious    Oxide     (white    arsenic)— 

Actual  sales  averaged  about  12.50@ 
13.50c  per  lb.  Small  amounts  only 
available. 

Copper  Sulphate— Large  crystals,  6c. 
per  lb.,  small  crystals,   5.90c 

Potassium  Sulphate,  and  Sodium 
Sulphate  are  unchanged  from  quota- 
tions of  Dec.  2. 

Ferro -Alloys 

Ferromanganese  —  Domestic,  78@8S 
per  cent,  $100  per  gross  ton,  f.o.b. 
$40  basis  price  level.  About  900  tons  furnace.  Spiegeleisen,  19@21  per  cent, 
was  purchased  as  premium  ore,  on  $42  $36,  f.o.b.  furnace;  16@19  per  cent,  $35. 
to  $42.50  basis.  Less  than  300  tons  of  Ferrosilicon — 10  to  15  per  cent,  $38 
sludge  and  slimes  were  sold.  In  four  @$40  per  gross  ton,  f.o.b.  works;  50  per 
weeks  84,240  tons  of  ore  have  been  cent,  $75@$80;  75  per  cent,  $115@$120. 
loaded  from  the  bins  at  the  mines.  In 
that  time  52,600  tons  were  produced, 
reducing  the  stock  31,640  tons. 


Platteville,     Wis.,     Dec.     23— Blende, 
basis  60  per  cent  zinc,  $42.50  per  ton. 
Lead,   basis   80   per  cent  lead,   $93   per 
brands,    6.35c    W.    C.    C.    6.75@7.25c     ton.     Shipments  for  the  week:  Blende, 


Ferrotungsten— Domestic,  70@80  per 
cent  W,  85@95c  per  lb.  of  contained  W, 
f.o.b.  works. 

Ferrocerium,  Ferrochrome,  Ferro- 
molybdenum,  Ferrosilicon,  Ferrotita- 
nium,    Ferro-uranium,    and    Ferrovana- 


brands,    b.3oc     W.    U.    U.    b.Y5(a>Y.25c     ton.     anipments  lor  tne  weeK:   jsienue,     Hium    are    nroi,mmj    t  ..  . 

Cookson's    "C"    grade,    spot,    7|@8Jc    5,371;    lead,    130    tons.      Shipments    for     published  Dec   2  V™** 


Chinese  needle  antimony,  lump,  nom 
ina',  4.50c.  per  lb.  Standard  powdered 
needle  antimony  (200  mesh),  51c  per 
lb.  White  antimony  oxide,  Chinese, 
guaranteed  99  per  cent  Sb,0„  6.75@7c 

Bismuth — $2.45  per  lb.  London  quotes 
10s 

Cadmium — $1.15  per  lb.  London 
quotes  4s.  6d.  @  5s.  6d. 

Iridium — $240@$275  per  oz. 

Nickel — Standard  market,  ingot  and 
shot,  36c;  electrolytic,  39c  Outside 
market  quiet  at  32@34c  per  lb. 

Pallad'um — $65  per  oz. 

Platinum — $118  per  oz. 

Quicksilver— $74  per  75-lb.  flask.  San 
Francisco  wires  $71.30.    London  £12. 

Selenium — $2  per  lb. 

The  prices  of  Cobalt,  Molybdenum, 
Monel  Metal,  Osmium,  Radium,  Rhod- 
ium, Tellurium  and  Thallium  are  un- 
changed from  prices  given  Dec.  2. 

Metallic  Ores 
Chrome      On- — Indian      chrome      or;, 
$18.50  per  ton.  c.i.f.  Atlantic  ports.   Rho- 
desian    and    New    Caledonian,    $26    per 
ton.     Market  quiet. 


the  year:  Blende,  39,858;  lead,  1,614 
tons.  Shipped  during  the  week  to 
separating  plants  1,323  tons  blende. 

Non-Metall  c  Minerals 
China  Clay  (Kaolin)— Crude,  $6(2) 
$8;  washed,  $8@$9;  powdered,  $12@ 
$20;  bags  extra,  per  net  ton,  f.o.b. 
mines,  Georgia;  powdered  clay,  $14@ 
$20,  f.o.b.  Virginia  points.  Imported 
lump,  $15@$22,  f.o.b.  American  ports; 
powdered,  $40@$45,  f.o.b.,  New  York. 
1A  grade,  refined,  $14@$15  per  ton, 
Delaware.  Canadian,  in  lumps,  $16@ 
$18,  f.o.b.  Quebec  points. 

Fluorspar  —  Fluxing  gravel,  85  per 
cent  CaF:  and  not  over  5  per  cent 
silica.  $21.50,  f.o.b.  mines;  not  over  6 
per  cent  silica,  $21;  80  per  cent  grade, 
not  over  5  per  cent  silica,  $20;  ground 
acid  grade,  $45  in  bulk;  ground  enamel- 
ing, grade,  $35  in  bulk;  packages,  $4 
extra,  all  f.o.b.  mines,  Illinois.  No.  1 
lump,  $30;  No.  2,  lump,  $25,  f.o.b. 
Illinois  mines. 

Magnesite — $15    per    ton    for    crude, 


sheets, 


Metal  Products 

Copper  Sheets— 22.25c  per  lb.;  wire 
16.375@16.625c 

Nickel  Silver— 30c  per  lb.  for  18  per 
cent  "Grade  A"  quality  sheet  metal. 

Yellow     Metal  —  Dimension 
20c  per  lb.;  rods,  17c. 

Lead  Sheets  and  Zinc  Sheets  are 
unchanged  from  the  prices  published 
Dec  2. 

Refractories 
Bauxite  Brick,  Chrome  Brick,  Chrome 
Cement,    Magnesite     Brick,    Magnesite 
Cement,    Silica    Brick    and    Zirkite   are 
unchanged  from   the  Dec.   2   prices. 

The  Iron  Trade 

Pittsburgh,   Dec.  26,   1922 

The  outstanding  feature  in  the  steel 
industry  this  week  is  the  continuance 
of  production  at  substantially  the 
October  and  November  rate.  Steel 
prices  are  steady.  The  2.00c  price  on 
$40  for  unground  calcined  magnesite,  bars,  shapes  and  plates  is  perhaps  sub- 
f.o.b.  California  points.  Northwest  ject  to  less  irregularity  than  was  the 
American  magnesite  industry  shut  case  a  month  or  two  ago.  Nails  and 
down.     Dead-burned    magnesite   grains,     pipe  are  very  strong,  and  sheets  and  tin 


Magnetite    Ore— l<.o.b.    Port    Henry,     J43.50  per  net  ton,  f.o.b.  Baltimore;  $45,    plates  are  quite  steady 
.:  Old  bed  21  furnace,  $5  per  long     Chester,    Pa.     Demand    increasing    for 


ton;  old  bed  concentrates,  63  per  cent.    white  piastic-  magnesite. 
*5  2o;    Harmony,   cobbed,    63    per   cent, 
$5.25;  new  bed  low  phosphorus,  65  per 
cent,  $7.50 

Manganese  Ore — 29c  per  long  ton 
unit,  seaport,  plus  duty.  Chemical  ore, 
$75@$80  per  gross  ton. 

Molybdenum  Ore — 70c  per  lb.  of 
MoSj  for  85  per  cent  MoS2  concentrates. 


Mica — Scrap  material,  $22  per  short 
ton,  New  Hampshire  points;  disk,  15c. 
per  lb.;  washer,  8@10c  For  other  mi*-s 
quotations  see  issue  of  Dec.  2. 

Talc — Ground  from  150  to  200  mean, 

$6.50(5)$8.50  per  ton,  bags  extra  ($1  for 

50-lb.  paper  bags  or  10c  each  for  burlap 

bags,    12    to    the    ton),   f.o.b.    Vermont.     - 

Tungsten    Ore  —  Wolframite,    $7.50;     Competition  keen.    Demand  has  dropped     absorption   by   Eastern   buyers  for   do 

scheelite,  $8.50@$8.75  per  unit  of  W02,     about    20    per   cent   lately.      For   other     mestic  consumption,  furnace  and  foun- 

f.o.b.  New  York.  talc  prices  see  issue  of  Dec.  2.  dry  being  both  quotable  at  $8.50  to  $9. 


Pig  Iron — Foundry  pig  iron  has  ad- 
vanced another  dollar  a  ton,  to  $27, 
Valley.  The  heavy  buying  for  first 
quarter  was  at  $25.  Meanwhile  coke 
has  advanced.  Basic,  which  is  offered 
by  steel  works,  does  not  advance,  being 
available  at  $24.50,  Valley.  Bessemer 
remains  at  $27.50. 

Connellsville  Coke — The  market  has 
advanced   farther  on  account   of  heavy 
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Recovery  in  the  German  Metal  Trades 

Special  Correspondence 
Charlottenburg,  Dec.  7,  1922— There  has  been  a  rally  in 
the  German  metal  trades.  The  requirements  of  the  copper- 
and  tin-manufacturing  industries  are  being  filled  aga.n  as 
manufacturers  are  becoming  bare  of  metallic  raw  materials. 
The  imports  of  copper  into  Germany  are  estimated  as  high 
as  10,000  metric  tons  a  month.  I  am  told  that  some  fresh 
credit  arrangement  has  been  made  between  American 
capitalists  and  German  metal  consumers,  partly  on  the  basis 
of  the  Edge  Law.  The  metal  people  here  believe  that  the 
big  American  producers  will  be  forced  in  the  long  run  to 
resume  operations  on  the  large  scale  of  war  time,  because 
the  increased  volume  of  smelting  and  refining  operations 
can  alone  warrant  the  maintenance  of  mining  with  lower 
costs  and  consequently  larger  dividends  for  shareholders. 
The  increased  output  will,  so  it  is  argued,  be  sent  to  the 
foreign  countries  that  are  by  nature  big  foreign  metal  users, 
of  which  Germany  is  foremost.  Amid  all  the  crushing 
difficulties  of  the  present  era,  German  metal  consumption  is 
50  to  60  per  cent  of  the  1913  level,  and  is  bound  to  rise 
further  as  the  supply  of  old  metal  from  foreign  countries 
diminishes.  Because  America  is  now  absorbing  great  quan- 
tities of  British  and  other  ammunition  scrap,  little  remains 
to  be  had  by  Germany,  so  that  at  the  moment  she  has  no 
available  brass  and  bronze  reserves.  This  results  in  a 
diminishing  production  of  cathodes,  which  since  war  days 
have  been  turned  out  from  copper-zinc  alloys.  The  Ilsen- 
burg  refinery  of  the  Hirsch  concern,  as  well  as  some  other 
refineries,  have  ceased  to  turn  out  cathodes,  to  which  wire 
and  sheet  makers  were  more  accustomed  than  to  American 
wire  bars,  so  cathodes  are  being  imported  in  greater  pro- 
portions than  before.  The  same  is  the  case  with  fine  zinc 
that  comes  in  from  the  United  Kingdom,  being  mostly  of 
American  origin,  of  which  the  manufacturers  of  high-quality 
brass  are  greatly  in  need. 

Formerly  remelted  zinc  material  had  been  abundant 
throughout  Germany.  This  material  served  through  the 
years  of  the  blockade  as  an  important  substitute  for  foreign 
metals  in  different  types  of  war  manufacture.  The  "Metal- 
wirtschaftsbund"  freely  gave  permits  to  export  half  of 
existing  stocks  of  secondary  zinc.  But  in  this  respect  the 
interests  of  the  traders  were  contrary  to  those  of  the  indus- 
trial concerns  that  were  to  become  bare  of  zinc  materials, 

illy  after  the  loss  of  Upper  Silesia.  The  visible  sup- 
plies of  zinc  now  in  this  country  are  only  3,000  metric  tons, 
so  that  zinc  users  are  turning  toward  a  supply  from  the 
United  States  again.     The  chief  difficulty  for  German  users 

credit  stringency.  Money  lenders  generally  fear  lest 
the  paper  mark  may  depreciate  further,  and  they  maj 
receive  back  a  debased  return.  Therefore  they  anticipate 
that  contingency  by  enhancing  money  loan  rates  up  to 
unheard-of  levels.  The  money  rates  in  financing  commodity 
businesses  run  to  20  per  cent  (or  more)  per  month;  that  is 
to  say,  240  per  cent  (or  more)  per  annum.  Recently,  under 
the  weight  of  heavy  money  obligations,  a  metal  merchant- 
ing  house  of  Berlin  has  become  insolvent,  but  BOOH  it  was 
relieved  by  the  solidarity  of  the  Berlin  brotherhood,  who 
lent  ample  support  to  the  weakened  colleague. 

other  important  result  of  the  continually  disturbed 
metal  market  .,,.  the  mergers  of  different  concerns,  the 
by  merchanting  linns,  of  rolling  con- 
cerns by  importers  (or  vice  vi  i  on  An  example 
at  random  i  the  forthcoming  fusion  of  the  big  Berzelius 
Metallhutten  Aktiengesellschaft,  at  Frankfort  on  Main,  with 
the   Blei   und   Silberhtttte    Braubacl  hei    on1   landing 

nily   the   men i'   the   Obeinisch- 

N'assauische  Bergwerksgesellschaft   with   the   Aktieni I 

schaft   fiir  Zinkfabrikation  at  Stolberg       Time  is   tint   yet 
ripe  to  reveal  the  respective  i  opper 

producing  firm,  the  Mansfeld  Co.  of  Eisleben.    The  volume 
per    output    of    this    firm,    which    during    the    war 
amounted  to  around  24,000  metri  virgin  cop] 

year,  now   has    fallen    to   near]]     I     "'  I  h      COppei   of 

feld  is  highly  refined,  the  brand   M.R.A.   (Minsfelder 
Raffinade  i   assaying  B9.8  per  cent   of   pu  on   the 

ivcra  ■  ome  content  of  nickel,  which  renders  this 

brand  valuable  for  hardening  and  rolling  purpo  e        U  dock 


lly,  the  Mansfeld  deposits  are  old  and  were,  moreover, 
worked  heavily  during  the  war.  Financial  reorganization 
took  place  a  year  ago,  in  consequence  of  which  over- 
capitalization is  evident.  At  the  moment  a  profit  is  had, 
however,  by  metal  scarcity  and  the  high  prices  ruling. 
Moreover,  the  Mansfeld  concern  is  a  producer  of  silver  and 
some  other  metals  and  chemicals.  Much  of  the  silver  handled 
in  Switzerland  and  Sweden  is  of  this  origin,  although  it 
does  not  reach  England  directly,  on  account  of  the  existence 
of  the  British  Recovery  Act,  involving  a  26  per  cent  dis- 
count on  the  invoice  value  of  the  consignment.  This  firm 
furnishes  "German"  hardening  metals,  especially  molyb- 
denum, and  sulphuric  acid.  Besides  ferrochromium,  the 
importation  of  hardening  stuffs  is  mostly  limited  here  in 
order  to  afford  competitive  chances  for  German  producers. 
For  instance  importation  permits  for  tungsten  are  being 
given  only  after  it  has  been  ascertained  that  German  offers 
are  not  to  hand.  But  the  revival  that  has  been  witnessed  in 
these  days  in  the  iron  and  steel  trades  of  western  Germany 
has  given  a  fillip  to  the  ferro-alloys  business,  too,  and  pro- 
ducers regard  somewhat  coolly  the  shipments  coming  in  from 
America  or  Asia,  not  being  themselves  able  to  respond  to 
the  actual  demand.  As  for  sulphuric  acid,  since  Upper 
Silesian  zinc-ore  mining  is  no  more  under  the  control  of 
Germany,  the  remaining  producers  have  a  monopolistic 
power,  for  the  different  important  chemical  trade  branches 
of  Germany  are  dependent  on  having  plenty  of  acid. 


French  Metal  Market  Active 

Special  Correspondence 

Paris,  Dec.  15,  1922. — The  violent  fluctuations  of  ex- 
change rates  have  made  French  purchasers  of  non-ferrous 
metals  very  shy  of  buying,  and  so  long  as  exchanges  do  not 
become  more  stable  the  metal  absorption  of  France  will  not 
be  as  large  as  the  general  state  of  business  would  warrant. 
At  this  time  of  the  year,  the  proximity  of  the  making  out  of 
inventories  always  restricts  purchases  of  copper.  How- 
ever, manufacturing  works  have  orders  extending  over  three 
or  four  months;  and  the  volume  of  unexecuted  orders  in  the 
books  of  one  of  the  largest  French  transforming  concerns  is 
100  per  cent  greater  than  it  was  one  year  ago. 

War  stocks  of  old  copper  have  become  more  and  more 
depleted;  they  are,  however,  supplemented  by  the  coming 
into  the  market  of  stocks  bought  two  or  three  years  ago  at 
excessive  prices,  and  this  fact  tends  to  show  that  the  holders 
of  these  stocks  believe  that  prices  of  copper  scrap  have  now 
reached  a  maximum.  Seme  time  ago,  Germany  was  pur- 
chasing in  France  old  copper  from  ammunition  and  war 
material,  especially  shell  cases.  She  shipped  that  scrap  to 
America,  where,  against  her  paying  transformation  costs, 
she  obtained,  in  exchange,  supplies  of  fresh  copper.  We  are 
told  that,  in  consequence  of  the  extreme  depreciation  of  the 
mark,  this  business  has  now  entirely  ceased. 

According  to  information  received  in  France,  Germany 
has  consumed  about  12,000  tons  of  copper  during  each  of  the 
first  three- •quarters  of  this  year,  but  is  consuming  only  half 
that  tonnage  now. 

The  French  market  for  tin  is  inactive.  Though  presenl 
prices  are  generally  considered  slightly  too  high,  those 
interested  in  the  market,  however,  believe  that  they  will  rise 
to  £200  and  even  to  £220.  Before  the  war,  France  consumed 
normally  about  10,000  tons  of  tin  pec  annum,  hut  her  pres- 
ent Consumption  of  that  metal  does  not  exceed  7,000  tons. 
Existing  tin  stocks  in  Prance  are  not  important. 

France  is  not  a  lead-producing  country,  as  so  insignificant 
is  her  ore  production  of  thai  metal  that  it  is  not  worth  while 
to  mention  it.  Before  the  war.  lead  ores  from  Sardinia 
were  treated  in  the  north  of  France,  at  the  Mallinado  works 
(named   after   the  Sardinian    mine).      These   works   were   de 

■  I   during  the  war,  and   they  are  now  being  rebuilt  for 
the    account    of    the    Societo    Mmiore     I'euarroya,    which     is 

i     treating  in   France  a    imall  part  of  the  ore   il 

■  from    its   Spanish   mines.      But    the   high    rate   of   ex- 
change of  the  Spanish  peseta  is  hindering  the  development 

of   thai    t 

Deb   consumption   of   lead    is   now   seasonally   slow,   and 

a   fall   of   prices  in   December   and   over   January    is   not 
unlik  ly. 
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French  imports  of  lead  aggregated,  during  the  first  nine 
months  of  1922,  58,400  tons,  against  19,000  tons  and  54,000 
tons,  respectively,  during  the  same  periods  of  1921  and  1920. 
Mexico  this  year  supplied  14,200  tons,  Belgium  12,400  tons, 
Tunisia  11,600  tons,  the  United  States  7,800  tons,  Great 
Britain  5,100  tons,  and  Spain  4,200  tons. 

Owing  to  the  important  demand  for  zinc  sheets,  due  to 
reconstruction  work  in  devastated  French  areas,  the  zinc 
market  has  become  rather  animated  of  late  in  France,  and 
this  activity  was  concomitant  with  the  reduction  of  the  zinc 
output  of  Upper  Silesia. 

France  does  not  produce  any  raw  zinc.  However,  the 
Cie.  Royale  Austrienne  is  treating  at  its  works  of  Auby 
(Nord)  ore  from  its  mines  in  the  north  of  Spain  and  is 
rolling  raw  zinc  into  sheets;  it  also  works  a  few  ovens  for 
argentiferous  lead.  On  the  other  hand,  the  Societe  de  la 
Vielle  Montagne,  which  is  the  owner  of  powerful  zinc  plants 
in  Belgium,  also  owns  a  small  factory  in  the  south  of 
France  (departement  de  l'Aveyron),  where  it  is  making  zinc 
sheets. 

Industrial  interests  are  now  endeavoring  to  infuse  new 
life  into  the  zinc  industry  of  Upper  Silesia,  and  the  organi- 
zation, for  that  object,  of  a  Franco-Belgian  and  of  a  Franco- 
British  company  is  reported.  Although  there  is  no  short- 
age in  the  supply,  and  the  consumption  has  seasonally 
diminished,  available  prompt  supplies  of  zinc  are  well  sought 
after  and  prices  are  high. 

France  imported,  during  the  first  nine  months  of  1922, 
28,544  tons  of  raw  zinc  (15,100  tons  from  Belgium,  6,160 
tons  from  the  United  States,  and  3,010  tons  from  Germany), 
against  27,600  tons  during  the  same  period  of  1920.  She 
imported,  besides,  12,728  tons  of  rolled  zinc,  against  18,800 
tons  during  the  same  period  of  1920. 

From  declarations  made  at  the  last  general  meeting  of 
the  Compagnie  Francaise  des  Metaux  —  one  of  the  most 
important,  if  not  the  most  important,  of  French  concerns 
engaged  in  the  treatment  of  non-ferrous  metals — it  is 
apparent  that  an  improvement  of  business  has  been  going 
on  since  September  last,  but  that  this  improvement  is  bear- 
ing more  on  tonnages  than  on  prices. 

The  Cie.  Francaise  des  Metaux  has  acquired  an  interest  in 
the  Austrian  metallurgical  works  at  Bendorf,  which,  before 
the  war,  were  among  the  most  important  metallurgical  con- 
cerns of  Central  Europe  and  were  then  selling  white  metals 
in  France.  The  action  taken  by  the  Cie.  Francaise  des 
Metaux  will  have,  among  other  consequences,  that  of  sup 
pressing  Austrian  imports  of  white  metals. 

At  the  general  meeting  of  the  Societe  d'Electro-Metal- 
lurgie  de  Dives,  similar  declarations  were  also  made  about 
the  present  situation  of  business. 

I  mentioned  above  French  imports  of  lead  and  zinc,  and 
shall  complete  that  information  by  giving  like  data  for  other 
metals   (after  French  customs  returns)  : 

French  Imports  During 
the  First  Xm<*  Months  of 

1922  192G 

Metric  Tons  Metric  Tons 

r.ippir    (all   forms  except  Orel 74.859  62,007 

Tin    (all  forms  except  ore) 6.702  5.518 

Nickel    <a!l  forms  except   ore  I 2. 203  2,50 1 

Mercury    (all  forms  except   ore) 46.8  144 

Antimony    (all   forms  except   ore) 378  474 

Copper  ore  and  semi-products 4.802  2.745 

I.,  ad   ore    13.388  27.698 

Zinc   ore 64.731  33,744 

Tin    ore    899  655 

Nickel  ore    899  709 

Antimony    ore    1.451  4.095 

Manganese  ore    163.937  139.215 

Bauxite  is  almost  the  only  ore  which  France  is  exporting 
to  any  considerable  extent:  109,710  metric  tons  during  the 
first  nine  months  of  1922,  a  good  part  of  which  went  to 
Germany.  The  present  average  price  for  bauxite  60  per 
cent  is  60  fr.  per  ton  f.o.b.  Mediterranean  ports. 

Stibnite  deposits  of  the  center  of  France  might  suffice  to 
cover  the  antimony  requirements  of  the  whole  world.  The 
price  quoted  is  6  fr.  50c.  per  unit.  France  exported  in  1922 
(first  nine  months),  281  tons  of  sulphide  and  82  tons  of 
metallic  antimony.  Chrome  (oxide)  from  New  Caledonia, 
50  per  cent,  sells  for  from  250  to  260  fr.,  c.i.f.,  per  ton. 
Chrome  (oxide)  from  Greece,  45  to  49  per  cent,  is  quoted  at 
200  fr.,  c.i.f.,  per  ton. 

Wolfram  is  quoted  at  45  fr.  per  unit  of  tungstic  acid. 


Copper  Statistics  Encouraging 

A  slight  decline  in  export  and  domestic  shipments  with  an 
increase  in  refined  production  of  copper  in  November  caused 
a  small  increase  in  surplus  stocks  at  the  end  of  the  month 
compared  with  Oct.  31,  says  the  Boston  News  Bureau.  The 
refined  surplus  on  Nov.  30  amounted  to  something  over  285,- 
000,000  lb.,  an  increase  of  3,500,000  lb.  in  the  thirty  days. 
This  is  the  first  month  since  November,  1921,  that  surplus 
stocks  of  refined  copper  have  increased.  Notwithstanding 
the  heavy  increase  in  monthly  refinery  production,  surplus 
stocks  have  steadily  dwindled  and  now  represent  a  decline 
of  approximately  235,000,000  lb.  from  surplus  stocks  of  Jan. 
1,  1922. 

Production  of  copper  in  United  States  and  South  America 
continues  apace.  In  November  refined  output  was  165,000,- 
000  lb.,  compared  with  91,000,000  lb.  in  January  of  this 
year. 

Domestic  and  foreign  shipments  in  November  approxi- 
mated 160,000,000  lb.,  a  decline  of  about  32,000,000  lb.  from 
October,  and  3,500,000  less  than  production. 

When  it  is  remembered  that  the  accumulation  of  refined 
copper  in  this  country  amounted  to  nearly  750,000,000  lb. 
no  longer  ago  than  April  of  last  year,  the  splendid  improve- 
ment that  has  taken  place  in  the  statistical  position  of  the 
metal  is  apparent.  Refined  production  a  year  ago  was  run- 
ning at  the  rate  of  only  80,000,000  lb.  of  copper  monthly; 
today  it  is  over  160,000,000  lb.,  or  just  double  1921.  Yet 
during  this  time  surplus  metal  has  been  steadily  whittled 
down  until  today  it  is  equivalent  to  only  about  six  weeks' 
production. 

Total  exports  for  the  first  ten  months  of  1922  were  609,- 
705,600  lb.  against  489,664,000  lb.  for  the  same  months  last 
year.  Shipments  to  Germany  in  the  first  ten  months  of 
1922  were  168,725,760  lb.;  to  France,  109,621,120  lb.;  to 
England,  78,438,080  lb.;  and  to  the  Orient,  49,029,120  lb. 

It  will  be  seen  that  Germany  continues  much  the  best 
foreign  customer  of  American  copper,  though  she  is  not 
taking  proportionately  so  much  as  before  the  war,  when 
about  one-third  of  American  exports  went  to  that  country. 


Mining  Dividends  in  December 

The  following  dividends  were  paid  by  mining  and  metal- 
lurgical companies  during  December: 


Companies  in  the  United  States 

Situatior 

i         Per  Share 
$  1 . 00  K 

0  75  Q 
1.75  Q 

1  75  Q 
0.50 

0.50  Q 
5  00  K 
1.25  Q 
1 .  00  K 
0  50  QX 
0.50  M 
0  25  Q 
0  50  K 

0  50  SA 
2.00  Q 

1  75  Q 
1.00  K 
0.15  K 
0.025  Q 
0  50  QX 

2  00  QX 
0.10  QX 
1.25  Q 
1.50  Q 

0  50  Q 
0.05  Q 

0  05  X 
0.05  4wks. 
monthly;  SA,  sem 

Total 
$200,000 
402,000 
87,500 
875,000 
145,099 

American  Metal 

American  Metal  pfd 

American  Smelting  &  Refining  pfd.. .  . 
Butte&  Superior,  z 

Various 

Various 

Various 

M,  nt. 

Calif. 

Ariz. 

Mich. 

Idaho 

Minn. 

Idaho 

S.  D. 

Mil].,. 

Mich. 

Alaska 

Various 

Various 

Mich. 

Utah 

Nev. 

Mo. 

Utah 
Various 
Ariz. 
Utah 

Nev. 

Jal. 
Ont. 
>  extra;  M, 

1. 

Calumet  &  Hecla.c. 

Federal  Mining*  Smelting,  pfd..  s.  1., 

Great  Northern  Iron  Ore 

500.000 
150,000 
1.500,000 
500,000 
125.580 
251,752 

75,000 

1,250,000 

413,108 

426,433 

96,150 
150,000 

44,377 
774,684 
1.270,000 
117,470 
6.353,781 
450,000 
812,245 

89,424 

100,000 

246,000 

i-annually; 

Isle  Rovale,  c . 

Mother  Lode  Coalition,  c. 

National  Lead  pfd 

Texas  Gulf  Sulphur 

United  Verde  Copper 

Companies  in  Canada  and  Mexico 

Q,  quarterly;  K,  irregularly:  X,  include; 
c,  copper;  s,  silver;  1,  lead;  z,  zinc:  g,  golc 

Ahmeek,  Calumet  &  Hecla,  Isle  Royale,  and  Osceola  made 
the  same  payment  in  December  that  they  did  in  August  last. 
Butte  &  Superior  paid  its  first  dividend  since  1917.  Great 
Northern  Iron  Ore  properties  paid  half  the  dividend  that  it 
did  at  the  last  previous  distribution  in  April  of  this  year. 
Several  extra  dividends  were  paid,  among  them  Hecla,  of 
35c;  St.  Joseph  Lead,  of  25c;  Texas  Gulf  Sulphur,  of  75c, 
and  a  raise  in  the  regular  dividend  from  $1  to  $1.25;  Tintic 
Standard,  of  5c;  and  Amparo  Mining,  of  5c  National  Lead 
increased  its  regular  distribution  from  $1.50  to  $2  per  share. 
Park  Utah  repeated  the  disbursement  made  Oct.  1. 
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Arizona  Copper  Co.,  Ltd. 

A  report  of  operations  of  Arizona  Copper  Co.,  Ltd.,  for 
the  year  to  Sept.  30,  1922,  states  that: 

Dividends  for  the  year  on  the  company's  holding  in 
Phelps  Dodge  Corporation,  discount  received  on 
Treasury  bills,  bank  interest,  and  transfer  fees, 
amounted  to   £49''!5„°„  H     „ 

There  was   transferred  from   reserve  account 50,000      0     0 

Total    £99,450     13     4 

The  expenses  for  the  year,  as  detailed  in  the  profit 

and  loss  account,  were 3,066    12    7 

Balance    £96.384       0    9 

Out  of  this  balance  there  was  paid  on  Nov.  1,  1922, 
a  dividend  on  the  ordinary  shares  of  the  com- 
pany, in  respect  of  the  year  to  Sept.  30.  1922.  of 
Is.  per  share,  free  of  income  tax,  amounting  to.  .       75,994    16    0 

Balance    £20.389      4    9 

The  balance,  £20,389,  4s.  9d.,  was  carried  forward,  sub- 
ject to  provision  for  income  tax,  corporation  tax,  and  direc- 
tors' fees  for  the  year.  For  the  year  to  Sept.  30,  1922,  the 
Phelps  Dodge  Corporation  paid  quarterly  dividends  to  its 
shareholders  of  1  per  cent  actual,  thus  making  4  per  cent 
for  the  year.  The  company's  share  of  these  dividends  was 
$200,000",  the  sterling  equivalent  £45,763,  16s.  5d. 

The  company's  claim  for  repayment  of  the  whole  of  the 
excess  profits  duty  the  company  had  paid  has  now  been 
admitted  by  the  revenue  authorities,  and  £300,000  has  been 
received  on  account  thereof.  On  the  other  hand,  the  British 
Government  claims  for  income  tax  involve  large  figures. 
The  adjustment  may  take  some  time  yet,  as  important  and 
complicated  questions  involving  the  basis  on  which  the  com- 
pany falls  to  be  assessed,  in  the  past  and  for  the  future, 
have  still  to  be  settled. 

At  the  meeting  of  the  company  on  Feb.  27  last,  Nor- 
man Carmichael  was  nominated  as  the  company's  represen- 
tative on  the  board  of  the  Phelps  Dodge  Corporation,  and 
on  this  being  intimated  to  the  Corporation,  Mr.  Carmichael 
was,  on  March  16,  duly  elected  one  of  its  directors. 

In  order  that  the  annual  report  of  Phelps  Dodge  Corpora- 
tion, which  is  issued  about  the  month  of  March  each  year, 
may  be  available  at  the  same  time  as  the  annual  report  by 
the  directors  of  this  company,  it  is  proposed  to  make  the 
financial  year  end  on  March  31,  instead  of  on  Sept.  30. 


Santa  Gertrudis  Co.,  Ltd. 

Silver;  Mexico 
The  general  manager's  report  on  the  working  operations 
of  the  Santa  Gertrudis  Co.,  Ltd.,  for  the  quarter,  from  July 
1  to  Sept.  30,  1922,  states  that  the  mill  during  the  above- 
named  period  crushed  36,816  dry  short  tons  of  ore  from  the 
Santa  Gertrudis  mine. 

!  States 
Currency 

Value  of  bullion  produced $319,291.94 

■s    (Including    development    and 
■hipping  and  silling)    221,914.06 

Estimated  profit  at  mines   $97,377.88 

In  addition  to  the  above  noted  tonnage,  the  mill  crushed 
88,130  dry  short  tons  of  ore,  delivered  by  the  Inversiones 
Co.,  from  its  El  Bordo,  El  Cristo,  and  Malinche  mines. 

A  ■  \   dei  elopmenl  ci  omplished 

throughout  the  mine,  of  which  68  ft-  was  in  payable  ore,  85 
ft.  in  vein  below  pay,  and  807  ft.  in  country  rock.  The  aver- 
age milling  rate  was  at  HI  per  cenl  of  t  ill  capacity. 

The  price  of  silver  wi  taken  at  $0.7085  per  fine  ounce. 
The  figure  quoted  for  value  df  bullion  produced  is  subject 
to  correction,  as  the  prices  realized  by  actual  sales  are 
higher  or  lower  than  that  taken. 


The  El  Bordo  group  produced  88,130  dry  short  tons  of 
ore,  of  which  64,149  tons  came  from  the  El  Bordo  mine, 
20,763  tons  from  El  Cristo,  and  3,218  tons  from  Malinche. 
All  this  ore  was  shipped  to  the  mill  of  the  Compania  Bene- 
ficiadora  de  Pachuca,  S.  A.,  for  treatment.  The  excess  of 
revenue  over  expenditure,  on  the  treatment  of  this  ore, 
amounted  to  $101,062.72.  This  figure  is  subject  to  the  pro- 
portion accruing  to  the  owners  of  the  El  Bordo  properties. 
The  excess  of  revenue  over  expenditure  is  subject  to  correc- 
tion, as  the  prices  realized  for  the  actual  bullion  sales  are 
higher  or  lower  than  those  taken. 

The  figures  given  for  the  quarter  are  based  upon  silver 
at  $0.65  per  fine  ounce,  whereas  the  monthly  returns  are 
based  upon  that  price  plus  bullion  sales  adjustments. 

The  Inversiones  company's  estimated  revenue  for  the 
quarter  under  review,  after  allowing  for  certain  development 
expenses  and  charges  to  construction  and  equipment  at 
Malinche,  was  $5,081.97. 


Burma  Corporation,  Ltd. 

Silver,  Lead;  Burma 

A  report  of  the  operations  of  the  Burma  Corporation, 
Ltd.,  for  the  quarter  ended  Sept.  30,  1922,  states  that 
41,427  tons  of  ore  was  extracted,  having  an  average  assay 
value  of  23.9  oz.  silver;  26.25  per  cent  lead  and  16.3  per 
cent  zinc.  The  tonnage  extracted  is  equivalent  to  an  out- 
put of  0.41  tons  per  man-shift  employed  underground.  A 
total  of  50,460  tons  of  ore  was  milled,  averaging  22.2  oz. 
silver,  24.8  per  cent  lead,  and  16.2  per  cent  zinc.  This  in- 
cluded 8,426  tons  of  stock  material  from  the  mine  ore  dumps 
averaging  21.9  oz.  silver,  23.9  per  cent  lead  and  18.9  per 
cent  zinc;  27,414  tons  of  lead  concentrates  was  produced, 
averaging  36.4  oz.  silver,  40.6  per  cent  lead  and  20.9  per 
cent  zinc.  A  total  of  32,962  tons  of  lead-bearing  material 
was  smelted,  for  a  production  of  11,763  tons  of  hard  lead, 
assaying  97.26  oz.  silver  per  ton.  The  refinery  produced 
10,290  tons  of  refined  lead  and  1,090,987  oz.  refined  silver. 

ESTIMATED  REVENUE  AND  EXPENDITURE 

Total 

Estimated  gross  revenue Rs.  69,00,200      £460.013    6    8 

Estimated  operating  expenditure 38.03.000         253,533     6     8 

Estimated  surplus  over  working  expenditure  Rs.  30.07.200  £206.480  0  4 

a-e  interest  Rs.    3,06.700  £20,446  13  0 

■■■.1  income  tax..  4.20.000  28.000  0  4 

Estimated  depreciation  on  machinery  and  plant  6,08,600  40.573  6  0 

Capital  expenditure  5,57,800  37.186  13  8 

Progress  with  the  improvements  to  the  treatment  plant 
continued  steadily  and  some  units  are  completed  and  others 
approaching  completion,  with  the  result  that  its  capacity 
has  been  greatly  increased  and  is  now  in  excess  of  the 
tonnage  extracted  by  the  available  labor  force  at  the  mine. 

Only  a  small  number  of  the  Chinese  recruits  have  adapted 
themselves  to  underground  conditions.  These  were  entirely 
from  the  Chen  "Nan"  Chou  district,  to  which  an  agent  has 
been  dispatched  to  continue  recruitment  of  labor. 

As  a  result  of  this  disappointment,  the  labor  position  at 
the  mine  is  unsatisfactory,  and  the  number  of  shifts  worked 
underground  shows  ■  progressive  decline  since  May,  when 
!snnal  laborers  returned  to  their  homes. 

A  recruiting  agent  has  also  been  dispatched  to  India  to 
investigate  the  possibility  of  obtaining  labor. 

Incti  ue  due  to  increased  outpul  and  improved 

mi  t  i!  prices  necessitated  Increased  provision  (or  income  tax. 

Provision  for  depreciation  increased  approximately  to  the 
figure  written  off  in  1921. 

The  sterling  figures  shown  are  based  on  the  rate  of  ex- 
change^— Rs.  15  to  the  £. 
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Week  Ended  Dec.  23,  1922 


Ahmeek 

Alaska-Br.  Col.. 

Alloucz    

Anaconda 

Arcadian  Consol 

Ariz.  Cnm'l 

Bingham  Mines. .  . 
Calumet  &  Arizona. 
Calumet  &  11,, 'a ... 
Canada  Copper.  .  .  . 
Centennial  ... 
Cerro  <le  Pasco 

Chile  Copper 

Ctrino     

Copper  Ranee 

Crystal  Copper 

Davis-Daly. 

Baal  Butt) 

Tirst  National 

Franklin 

Gadsden  Copper.  .  . 
Gr.inhy  Consul  ... 
Greene-Cananea — 

Hancock 

tid 

Inspiration  Consol.. 

Iron  Cap 

Je 

Kennecott 

Keweena  ■■ 

Lake  Copper 

"lev       ,.     . 

Mass  Cons 

Miami  Copper 

Michigan 



Mother  Lode  Coa. . . 

Now  Cornelia 

North  liutte 

Ohio  Copper 

Old  1  » -minion 

OaCeola. 

Phelps  Dodge 

Quincy 

9,  'lidated.  . 
Kay  Hercules. . 
St    Mary's  Miti   Ld.. 

pper 

Shannon .  .  . 
Shattuck  Arizona. . . 

South  Lake 

Superior  &  Boston. . 

Tenn.  C.  &  C.  cfs. . . 

Tuolumne 

United  Verde  Ex.  .  . 

Utah  Cons  \  .  . 

I'tah  Cop] 

Otah  Metal  AT.    .. 

Victoria 

Winona 

Wolverine 


Internat. Nickel...    . 
Internat.  Nickel,  pfd. 


Carnegie  Lead  &  Zin 
National  Lead 
National  Lead.  pfd.. 
St.  Joseph  Lead .... 

Am.  Z.  L.  A  S 

Am.Z.L.i  8.  pfd.. 
Butte  C.&Z 
Butte  &  Superior. . . 
Callahan  Zn-Ld 

New  Jersey  Zn 

Yellow  Pine 

Batopilas  Mining..  . 

Beaver  Consol 

Candelaria 

Coniagas 

Crown  Reserve 

Kerr  Lake 

La  Rose 

McKinley-Dar.-Sav 
Mining  Corp.  Can  ... 

Nipissing 

Ontario  Silver 

Temiskaming 

Trethewey 


Exch.  High  Low   Last  Last  Div. 

COPPER 

Boston  59  57!  57*  Dec.    '22,    Q  $1.00 

N.  Y.Curb  2  1}          1} 

Boston  25J  22  241   Mar. '19              1.00 

New  York  51*  49}  49;  Nov. '20.  Q         1 .  00 

Boston  4i  3           4     

Boston  8  7}  7J  Oct.    '18.  Q         0.50 

Boston  t!8i  tl7J  18    Sept. '19.  Q         0.25 

Boston  58  56  58     Dec.  "22.  Q         0.50 

Boston  290  282  289    Dec.  '22,  Q         5.00 

N.  Y.  Curb  '3  *2         *3     

Boston  8}  8  81     Dec.  '18,  SA      1.00 

New  York  4n  44;  44;  Mar. '21,  Q        0.50 

rk  28;  271        28     

New  York  26}  25*  26}  Sept.  '20,  Q        0.37 

Boston  38  37  38     Mar. '22,  Q         1.00 

Boston  Curb  1ft  I  ft       I '                         

Boston  3J  3  3     Mar. '20.  Q        0  25 

Boston  8j  8!  8;   Dec.  '19.  A         0  50 

Boston  Curb  *44  *40  *40    Feb.  "19,  SA      0   15 

Boston  1  It          I J 

N   Y  Curb  *70  *70      «70     

New  York  27  26!  26}  May  '19,  Q         1.25 

rk  27  26)  27     Nov. '20,  Q        0.50 

Boston  3  21        2!   

N  Y  Curb  2;  21  2}  Jan.    '21.  Q        0.05 

New  York  371  351     36    Oct.    '20,  Q         1.00 

BostonCurb  5;  5}  5;  Sept. '20,  K        0.25 

Boston  22;  21!  221  Deo.  '22,  K,       0.50 

New  York  38  361  365  Dec.  '20.  Q        0.50 

Boston  1}  I           I     

Boston  3;  3           3     

N,w  York  325  31  31*  Jan.    '19,  Q        0.50 

N.  Y.  Curb  2  I  •         I ;   

II  <i  It  Nov.  '17.  Q         I   OH 

New  York  27;  27  27,  Nov.  '22,  Q        0.50 

Boston  2}  2           21   

Boston  59  57!  58     Nov. '22,  Q         1.00 

New  York  111  10*  II     June  '22.  I          0.50 

New  York  161  15!  16     Sept.  '20.  Q         0  25 

Boston  17j  17  17'.   Nov.  '22,  Q         0  25 

10  9  9*   Oct.    '18,  Q         0  25 

N .  Y  Curb  *6I  *53      *55     

19  17;  18     Dec.  '18.  Q         I    00 

32.  30}  32     Dec.  '22,  K.        1.00 

Open  Mar.  t'65     t'55  ....     Oct.    '22,  Q         I   00 

37  35  36'    Mar.  '20,  Q         1.00 

New  York  15  14!  14;  Dec.  '20,  Q        0.25 

N.  Y.Curb  Ij  1*         i;    

Boston  41  40  40.   Apr.   '22.  K        2.00 

Boston  8!  7}         7*    

Boston  «85  *60  »80    Nov.  '17,  Q        0.25 

New  York  9  81  8}  Jan.    '20,  Q        0.25 

Boston  *25  *25       *25     

Boston  2;  II         2*   

New  York  10;  9;  10;  May  '18,  I           1.00 

B   -■   :.  *65  *55  *55     May  '13,             0.10 

N  .  Y  Curb  28  27  27     Nov.  '22,  Q        0.25 

Boston  2  I!  IftSept  '18,            0.25 

New  York  65  63K     64    Sept. '22,  Q        0.50 

Boston  *99  *93  *93    Dec.  '17,            0.30 

Boston  Ij  Ij         II   

Boston  I;  IJ         1}   

Boston  8  8           8     

NICKEL-COPPER 

NewY/ork  14  13;  13;  Mar. '19,             0.50 

New  York  65}  64}  64}  Nov.  '22,  Q         1.50 

LEAD 

Pittsburgh  4}  4}         4}   

New  York  129  122  127     Sept. '22,  Q         1.50 

XewYork  112*  112*  112*  Dec. '22.  Q,         1.75 

New  York  19  18}  18*  Dec. '22,  Q,X     0.50 

ZINC 

New  York  16*  16  16*  May  '20.              1.00 

New  York  52  50  51     Nov.  '20,  Q         1.50 

New  York  10  9*  9}  June  '18,             0.50 

NewYork  33}  31}  3l'Sept.'20,            1.25 

New  York  9}  9  9}  Dec.  '20,  Q        0.50 

N.  Y.Curb  173}  169  1 72}  Nov.  '22,  Q         2.00 

Los  Angeles  *75  *75  *75    Sept. '20,  Q        0.03 

SILVER 

NewY'ork  I  I  }  Dec. '07, 1         0.12! 

Toronto  *29  *28*  *28*,  May '20,  K        0.03 

NY.  Curb  «3I  *27         29     

Toronto  1.90     1.90     190     May  '21,  Q         0   12 

Toronto  *3I  *30  *3I     Jan.   '17.             0.0S 

N.  Y.Curb  3    Oct.   '22,  Q        0.12 

Toronto  *25  *23  *25     Apr.  '22,             0.10" 

Toronto  *22  '19  *2I     Oct.   '20,  Q         0.03 

Toronto  *97  *97  *97     Sept. '20,  Q         0.I2S 

X.  Y.Curb  6  5}  5}  Oct.   '22,  Q,X    0.30" 

NewYork  t6}  15}  5}  Jan.   '19,  Q         0.50 

Toronto  *33  *32  *33     Jan.   '20,  K        0.04 

Toronto  5  3}  3}  Jan.  '19,            0.05 


Stock 

Exch. 

High 

Low 

Last 

Last  Div. 

SOLD 

Alaska  Gold 

New  York 

1 

New  York 
Toronto 

1} 
*14 

il* 

1}    

Atlas 

•14  :..: 

Boston 
NY.  Curb 

7} 
2} 

6} 
2} 

7|  .... 

2}  Oct. 

22  Q. 

Cresson  Consol.  G... 

0.10 

New  York 

44 

421 

44     Oct. 

22.  Q 

0.50 

G  illen    Cycle 

Colo.  Springs 

•91 

•50 

*9I     June 

■21.  Q 

0.02 

Toronto 

12   10   11.95    12  00     Dec. 

'22, 

0.05 

Homestake  Mining.. 

New  York 

f8l 

V9 

80}  Nov. 

'22,  M 

0.50 

Keora.. 

Toronto 

*8,* 

"8} 

♦8}    .... 

Toronto 

•40 

•40 

•40     .... 

Toronto 
Toronto 

2.86     2.83    2.85      Nov 
18  30  18.15    18  30    Sept 

■22.  Q 
'22,  K 

0.02 

Mclntyre-  Porcupine. 

0.25 

Porcupine  Crown.... 

Toronto 

*18 

*I8 

•18     luly 

17, 

0.03 

Portland 

Colo.  Springs 

*38 

*38 

•38    Oct. 

20,  Q 

0.01 

Toronto 
Toronto 

*45 
*8I} 

*45 
•75 

•45      .... 

Teck  Hughes 

•81}    .... 

Tom  Reed 

Los  Angeles 

*70 

•70 

•70     Dec. 

'19, 

0.02 

N.  Y.  Curb 

11 

1  f}Oct. 

22.  Q 

0.15 

Vipond  Con< 

Toronto 

*75 

•61 

•70     .... 

White  Caps  Mining.. 

N.  Y    Curb 

*10 

*9 

•10     .... 

Wr  ight-Hargreaves. . 

Toronto 

3.15     3.05     . 

.05     Oct.' 

22, 

0.05 

N.  Y.  Curb 

*80 

*76 

*80     June 

'18, 

0.02} 

GOLD 

AND    SILVER 

Boston-Mont.  Corp.. 

N.  Y.  Curb 

*25 

*14 

•17     .... 

Cons.  Virginia 

Sun  I  ranoisot 

♦12} 

•10} 

Continental  Mines... 

N.  Y.  Curb 

5 

4} 

5     .... 

Dolores  Esperanza... 

N.  Y.  Curb 

2 

1} 

1}  Oct. 

•22  . 

2.50 

Tonopah  Belmont... 

N.  Y.  Curb 

Ift 

>ft 

IftJuly 

22,  Q 

0.05 

Tonopah  Divide 

N.  Y.  Curb 

*70 

•68 

•68         .  . 

Tonopah  Extension.. 

N.  Y.  Curb 

4 

3} 

3}  Oct.  ' 

22.  Q 

0.05 

Tonopah  Mining. .  . . 

N.  Y.  Curb 

1H 

It* 

2  HOct, 

22,  SA.X  0.07} 

West  End  Consol.... 

N.  Y.  Curb 

II 

II 

1}  Dec. 

'22,  Q. 

0.05 

SILVER-LEAD 

Caledonia  Mng 

N.  Y.  Curb 

•8    Jan. 

21,  M 

0.01 

Cardiff  M.  &  M 

Salt  Lake 

*35     Dec. 

'20, 

0   15 

Chief  Consol 

Boston  Curb 

5} 

4} 

5     Nov. 

'22.  Q 

0.  10 

Columbus  Rexall..  .  . 

Salt  Lake 

*I6J 

*I3 

*I6}   Aug. 

'22, 

0.03 

Consol.  M.  &  s 

Montreal 

24}  Oct. 

20,  Q 

0.62} 

Eagle  &  Blue  Bell... 

Boston  Curb 

t3 

t2 

3    Nov. 

'22,  K 

0.05 

Federal   M.  &  S 

New  York 

t!2§ 

t¥ 

10     Jan 

09, 

1.50 

Fe  ieral    M.  &  S.  pfd. 

New  1  ork 

52} 

51 

52*   Dec. 

'22,  Q 

1.25 

Spokane 

*37 

*36 

♦36     Apr. 

'19, 

0.01} 

N.  Y.  Curb 

8 

7} 

7}   Dec. 

'22,  Q,X 

0.50 

Iron    Blossom  Con. . . 

N.  Y.  Curb 

*29 

*28 

•29     Apr. 

'22,  Q 

0.02} 

N.  Y.  Curb 

*7 

*5 

'21,  I 

0.02 

Park    City 

Salt  Lake 

3.40 

3.35    3.40 

Prince  Consol 

Salt  Lake 

*8}  Nov. 

'17. 

0.02} 

Spokane 

*50} 

*47 

•50    Oct. 

22, 

0.01 

Simon  Silver  Lead... 

N.  Y.  Curb 

*30     .... 

Tamarack-, 

Spokane 

3.50 

■.  10     3.45     Jan. 

21,  K 

0.04 

Salt  Lake 

3.25 

!.90     3.25     Dec. 

'22,  Q.X 

0.10 

3 

2ft 

3     Nov. 

IRON 

Bethlehem  Steel  "B" 

New  York 

64 

59} 

59}  Oct. 

'22 

1.25 

Ch  ir.  Iron 

1  h  troii. 

1 

a 

Char.  Iron,  pfd    .... 

Detroit 
New  York 

1} 

25 

H 

24* 

1}     ... 

Colorado  Fuel  &  Iron 

24*  May 

■21 

0.75 

Col.  Fuel  &  Iron,  pfd. 

New  1  ork 

105     Nov 

•22 

2.00 

Gt.  North'n  Iron  Ore 

New  York 

31' 

30} 

31     Dee 

'22 

1.00 

43} 

43} 

N.  Y.  Curb 

New  York 
New  York 

12} 

26} 

47. 

12} 
23} 
44 

12}    .... 

23}    .    . 

Republic    I.    &   S 

45}   Maj 

'21 

1.50 

Republic  I 

New  York 

82} 

81} 

82}   Jan. 

'22 

1.75 

Sloss-Sheffield  S.  &  I. 

New  1  ork 

391 

39} 

39}   Feb. 

'21 

1.50 

IJ  3.  Steel 

New  York 

108} 

105} 

106}  Sept 

•22 

1  25 

U    S.  Steel,  pfd 

New  York 

121} 

120} 

121     Nov 

.'22 

1  75 

\  irginia  I.  C.  &  C. .  . 

New  York 

54f 

53} 

53}  Jan. 

'22 

1   50 

Virginia  I.C.&Cpfd. 

New  York 

f85 

f'H 

80     July 

•22 

2.50 

VAN  AD 

New  York 

36; 

33} 

33}     Jan 

■21.  Q 

1.00 

ASBESTOS 

Asbestos  Corp ...... 

Montreal 

66}  Oct. 

'22.  Q 

1   50 

Asbestos  Corp.  pfd... 

Montreal 

85     Oct. 

'22,  Q 

1    75 

SULPHUR 

New  York 

20 

16; 

20     Nov. 

'19,  Q 

1   00 

New  York               60;        56} 
PLATINUM 

60     Dec. 

'22,  QX 

So.  Am.  Gold  &  P . .  . 

N.  Y.  Curb 

3, 

3} 

3}   

MINING.  SMELTING  AND  REFINING 

New  Y'oik 

51 ; 

49} 

51*  Dec. 

'22,  Q 

0.75 

Amer.  Metal  pfd. . . . 

New  Yoik 

115 

II2J 

115     Dec. 

'22,  Q 

1.75 

Amer.  Sm.  &  Ref...  . 

New  York 

58 

55} 

56     Mar 

"21, Q 

1.00 

Amer.  Sm.&  Ref.  pfd 

New  York 

99; 

97} 

99|  Dec 

'22  Q 

1   75 

Am.  Sm.  Sec.  pfd.  A. 

New  York 

t!02 

tioo 

10 ij  Oct. 

'22,  Q 

1.50 

U.  S.  Sm.  K.  A  M.   . 

New  York 

38; 

36; 

36}  Jan 

'21.  Q 

0.50 

U.S.  Sm.R.&  M.  pfd. 

New  York 

46} 

46} 

46}  Oct 

'22  Q 

0.87} 

*Cents  per  share. 

tBid   or  asked 

Q,  Q 

jarteih 

.     SA,  Semi-annually.  M, 

Monthly.     K.  Irregula 

r.    I,  Initial.    X 

,  Includes  extra 

Toronto  quotations 

courtesy  Hamilton  B.  Wills;  Spokane,  Pohlman  Inve 

stment 

Co.;  Salt  Lake,  Stock  and  Mining  Exchange;  Los  Angeles,  Chamber  of  Mines 
and  Oil;  Colorado  Springs,  C>Inrado  Springs  Stuck  Exchange. 
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NEW  MACHINERY 
AND  INVENTIONS 


Electric  Welding  Machines 

Two  portable  electric  arc  welding 
machines  have  recently  been  placed  on 
the  market  by  the  Ohio  Brass  Co., 
Mansfield,  Ohio.  The  lightweight 
welder  is  a  particularly  convenient 
machine,  which  weighs  46  lb.  and  is 
intended  primarily  for  rail  bonding. 
The  resistance  is  made  up  of  coils  of 
nickel-chromium  wire  mounted,  by  a 
patented  method,  on  refractory  porce- 
lain insulators.  Ventilation  has  been 
well  taken  care  of  in  the  machines, 
which  operate  well  below  the  critical 
temperature  of  the  resistance  wire. 
This  welder  operates  on  any  line  poten- 
tial from  175  to  275  volts.  Four  knife 
switches    control    the    welding    current. 


for  repair  welding  and 
rail  bonding 


It  is  possible  with  these  switches  to 
get  ten  combinations  giving  current 
values   from   20   tO    L50   ampere-. 

The  shunt  welder  is  also  a  resistance 
machine,  but  with  a  shunt  connection 
which  is  used  when  the  work  is  positive 
in  polarity  ami  the  electrode  m 
With  this  shunt  in  use,  the  machine  has 
illy  the  same  characteristics  a^ 
a  motor-generator  outfit — that 
voltage,  short  ar.-,  and  uniform  welding 
heat.  The  weld  made  in  this  manner 
are   tough   and   machinable. 

If  desired,  the  shunt  machine   maj 
I,  unchanged,  light  re- 

sistance machine.  It  may  be  used  with 
the  shunt  fur  repair  welding  and  with 
shunt  for  rail  bonding.  The 
in  the  machine  is 
the  same  type  as  the  other  new  wilder 
The  welder  will  stand  a  continuous 
short  circuit  at  280  volts  without 
heating  |  ,,n   any  line  poten 

tial  fro  [{   weigh 

about    100   pounds. 


Possible  Markets  for  Mining 

Machinery  and  Mill 

Equipment 

Recent  reports  indicate  a  possible 
market  for  mining  machinery  and  mill 
equipment  among  newly  developed  and 
large  producing  gold  mines  in  northern 
Ontario,  says  Vice-Consul  H.  S.  Tewell, 
of  North  Bay,  Ontario,  in  a  dispatch 
to  the  Department  of  Commerce.  Since 
many  new  mines  are  far  removed  from 
railroads,  the  winter  season  is  gener- 
ally found  the  most  desirable  for  de- 
livering heavy  machinery,  as  it  may  be 
easily  hauled  over  the  snow. 

The  Hollinger  Consolidated  Gold 
Mines,  it  is  reported,  has  decided  to 
increase  the  present  mill  capacity  from 
4,000  to  8,000  tons  a  day.  It  has  also 
been  said  that  this  company  will  pro- 
ceed at  once  with  work  preliminary 
to  developing  hydro-electric  power  at 
Three  Carrying  Places,  on  the  Abitibi 
River.  The  cost  of  the  project  is  esti- 
mated at  $2,000,000. 

It  is  also  reported  that  the  Mclntyre- 
Porcupine  mine  will  increase  its  mill 
capacity  from  750  to  1,000  tons  a  day. 
The  daily  capacity  last  year  was  550 
tons. 

The  Nighthawk  Peninsula  mine  plans 
the  installation  of  a  400-ton  mi'l  in  the 
early  spring.  Concrete  work  for  the 
building  has  already  been  completed. 

The  Goudreau  gold  mine  reports  the 
discovery  of  large  quantities  of  rich 
ore,  after  extensive  development,  cover- 
ing a  period  of  six  months.  Informa- 
tion is  current  that  arrangements  will 
be  made  to  construct  a  mill  for  spring 
work. 

The  Davidson  Consolidated  gold  mine 
is  said  to  be  financed  for  development 
on  a  large  scale,  including  the  con- 
struction of  a  mill.  English  capital  is 
largely  interested  in  this  enterprise. 

The  property  of  the  Buffalo-Kirkland 
mine  is  understood  to  have  been  ac- 
quired by  the  Kirkland-Hudson  Bay 
mine,  which  will  be  equipped  with  a 
mining  plant  at  once. 


American  Pumps  in  South  Africa 

Seventy-live   per  <  <-n t    of   the  centrif- 

-  nps    used    in    South    Africa    are 

'nan   manufacture,  says  Consul 

1  harles  J.  Pisar,  in  a  report  to  the  De- 

pi  line  hi  of  Commerce.     They  are  used 

where   water   can   be   obtained 

from   rivers  or  streams.       As  there  are 

rut   many  streams  in  Smith  Africa,  ami 

il    all    in    a    large    pari    of    the 

plateau  region,  there  are  no  extensive 

I  enl  i  :l  ueal    pumps   can    be 

used,     The  co  '  "f  fuel  fur  ih.   engines 

Operating  these  pumps  has  always  been 
high,   and   this   has    militated    against   a 

' f     such     pumps. 

There  are,  huwever,  in  the  (ape  Prov- 
ince, a  number  of  rivers  which  (low  in 
deep   channels   so   much  below   the   level 


of  the  adjoining  irrigable  ground  that 
the  cost  of  irrigating  by  means  of 
canals  or  dams  is  prohibitive,  and  the 
only  method  available  is  to  raise  the 
water  onto  the  land  by  means  of  pumps. 
This  method  is  not  yet  being  used  ex- 
tensively, as  the  cost  per  acre  of  irri- 
gating in  this  manner  has  been  too  high 
to  be  of  any  economic  value. 

The  duty  on  pumps  imported  is  3  per 
cent  ad  valorem,  except  for  those  im- 
ported from  Great  Britain  or  its  colo- 
nies, on  which  no  duty  is  charged. 
This,  however,  does  not  offer  a  serious 
handicap  to  American  pump  manufac- 
turers, and  the  increasing  demand  for 
windmills  and  pumps,  the  consul  be- 
lieves, offers  them  an  excellent  oppor- 
tunity to  enlarge  their  business  in 
South  Africa. 

Most  of  the  large  pumps  used  in  the 
mining  industries,  in  raising  water 
from  the  lowest  levels  in  the  gold 
mines,  4,000  to  6,000  ft.  below  the  sur- 
face, are  imported  from  England  and 
Switzerland,  and  to  a  smaller  extent 
from  the  United  States.  Fully  90  per 
cent  of  the  pumps  imported  for  farm 
use  come  from  the  United  States. 


The  Bucyrus  Co.,  South  Milwaukee, 
Wis.,  announces  the  addition  to  its 
sales  force  of  John  J.  Gault.  Mr.  Gault 
will  be  attached  to  the  Chicago  office 
of  the  Bucyrus  company,  at  622  McCor- 
mick  Building,  Chicago. 


Driers — A  new  4-p.  bulletin,  cover- 
ing in  a  concise  manner  the  principles 
of  operation  of  the  various  types  of 
Ruggles-Coles  driers,  has  just  been 
published  by  the  Ruggles-Coles  Engi- 
neering Co.,  120  Broadway,  New  York. 
This  publication  is  the  result  of  the 
demand  of  many  engineers  to  get  in- 
formation on  drying  problems  in  a 
concrete  way  so  as  to  save  their  time 
and  yet  present  facts  which  are  of  par- 
ticular importance  to  them  and  allow 
them  to  get  preliminary  information  at 
least  on  the  class  of  drier  they  would 
require  for  the  particular  problem  at 
hand. 

Valves— Reading  Steel  Casting  Co., 
Inc..  Bridgeport,  Conn.,  has  issued  an 
8-p.  circular  illustrating  ami  describing 
the  company's  new  cast  steel  gate 
valves.  Important  features  of  this 
valve  include:  Special  design  of  the 
main  castings;  design  of  split  wedge, 
particularly  the  method  of  securing  the 

wedge  to  face  ring;  metal-to-metal 
bonnet  joint,  with  studs  ,.f  100,000  11'. 
metal  use.l  for  the  bolting;  provision 
^  ami  sure  operation  under 
emergency  conditions  by  machining 
body  guides  and  cars  on  wedges;  deep 
Stuffing  box  and  condensing  chamber; 
ball  joint  between  steel  gland  and 
bronze  follower  to  prevent  binding  of 
Bpindle;  bonnet  and  yoke  cast  integral 
to  insure  strength  and  straight  bore  for 
the   spindle,  and   all   parts  of  steel. 
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WILFLEY  Centrifugal  Sand  Pump 


When  wear  has  taken  its  toll  of  your 
pumps  there  will  be  an  added  appre- 
ciation of  the  quick-change  features 
which  we  have  developed  in  the 
Wilfley  heavy  duty  pumps. 

Simplicity  is  a  dominant  feature  of 
the   Wilfley  Centrifugal  Sand  Pump. 


Let  us  send  you  a  copy  of 
our  new  Catalog. 

A.  R.  Wilfley  &  Sons 

2763  Blake  Street 

Denver,  Colorado,  U.  S.  A. 


Three   Distinctive 
Features : 

Centrifugal  Seal 
A  small  centrifugal  seal 
eliminates  the  usual  stuff- 
ing- box  with  all  its  at- 
tendant troubles. 
Slippage,  Seal  Adjustment 
By  means  of  a  simple  ad- 
justment the  hig-h  effi- 
ciency and  capacity  are 
constantly  maintained 
throughout  the  life  of 
the  wearing-  parts. 

Quick -Change    Features 

The  design  of  this  pump 
permits  the  renewal  of  its 
wearing  parts  in  a  few 
minutes. 


PATENTED 


Impact  Screens — For  Closer  Sizing 


The  Impact  Screen  insures  really 
close  screening.  Its  use  means  in- 
creased capacity,  and  its  maintenance 
costs  are  low.  It  will  make  possible 
a  much  greater  efficiency  in  your  re- 
grinding  department  with  lower  mill- 
ing costs. 


Illustration  shows 
the  Impact  Screen 
for  wet  screening, 
with  distributor. 


The  Impact  Screen  has  many  novel 
mechanical  features.  For  instance,  it 
is  so  constructed  that  the  finer  portion 
of  the  material  is  bound  to  come  into 
actual  contact  with  the  screen.  The 
vibration  keeps  the  meshes  open  at  all 
times.  Because  the  vibration  is  im- 
parted to  a  substantial  vibrating  frame, 
instead  of  directly  to  the  wire  cloth, 
much  longer  service  is  obtained  from 
the  wire  cloth. 

Really  close  screening  is  an  im- 
portant and  profitable  subject  to  in- 
vestigate. May  we  send  complete 
descriptive  literature? 

We  are  selling  agents  for  the  Queen  City  Man- 
ganese, Chrome  and  Carbon  Steel  Castings. 

Colorado  Iron  Works  Co. 

Denver,  Colo. 

New  York  Office:  30  Church  Street 
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EMPLOYMENT -BUSINESS  OPPORTUNITIES- EQUIPMENT 

UXDISPLAYF.D — RATE  PER  WORD :                                                INFORMATION :  DISPLAYED — RATE  PER  INCH : 

Pmitimi    Wanted.    1    rents    ■    word,    minimum  Box    .Vnmorrs    in    care    of    any    of    our    offices  1   to      3   Inches $4.50   an  Inch 

an   insertion,   payable   in  advance.  count  10  words  additional   in  undisplayed  ads.  4    to      7   inches 4  30  an  inch 

Po»ili«.n,    Vacmt   Kid  all    other   classifications.  Discount  of   10%    if   one  payment   is   made   In  8    t0    15   incl,es 4'10   an  inch 

8    cents    a    uord.    minimum    charge    12.00.                       advance     for     four    consecutive     ins-ertions     of  An    advertising   inch    Is    measured   vertically   on 

Proposals.   40   cents  a  line  an   Insertion.                             undisplayed   ads    (not   including  proposals).  one  column,  3  columns — 30  inches — to  a  page. 

E.  &  M.  J 


EMPLOYMENT   SERVICE 


SAJUARIED  POSITIONS  $2,500  to  $25,000 
upward  ;  executive,  technical,  administra- 
tive, engineering,  manufacturing,  profes- 
sional, managing,  financial,  etc.  all  lines. 
If  you  are  qualified  and  receptive  to 
tentative  offers  for  a  new  connection,  you 
are  invited  to  communicate  in  strict  con- 
fidence with  the  undersigned,  who  will 
conduct  preliminary  negotiations  for  such 
positions.  A  method  is  provided  through 
which  you  may  receive  overtures  in  con- 
fidence, without  jeopardizing  present  con- 
nections, and  in  a  manner  conforming 
strictly  to  professional  ethics.  Send  name 
and  address  only;  preliminary  particulars 
will    be   sent    without    obligating   or   com- 

?romising  vou  in  any  way.  R.  W.  Bixby, 
nc„  408  Lockwood  Building.  Buffalo, 
N.  Y. 


POSITIONS  WANTED 


ACCOUNTANT,  thoroughly  experienced  in 
metal  and  coal  mine  cost  systems,  metal- 
lurgical and  general  accounting  and  office 
supervision ;  employed  but  wants  a 
change ;  Southwest  preferred ;  corre- 
spondence solicited.  PW-613,  Eng.  & 
Mill.  Journal-Press,  10th  Ave.  at  36th  St.. 
New  York  City. 


CIVIL  engineering  graduate,  twenty-five , 
eighteen  months  coal  mine  engineering, 
wants  metal  mining  location  ;  married. 
P\V-614.  Kng.  &  Min.  Journal-Press,  Real 
Estate  Trust  Bldg.,  Philadelphia,  Pa. 


EXECUTIVE  E.  M..  C.  E..  twelve  years' 
broad  experience.  Age  34.  Speaks 
Spanish.  Willing  to  demonstrate  ability. 
PW-612,  Eng.  &  Min.  Journal-Press,  Old 
Colony  Bldg.,   Chicago.    111. 


EXPERIENCED  engineer  and  executive, 
metal  mining  West  and  Mexico.  Techni- 
cal. Age  forty.  Employed.  Los  Angeles 
Interview.  pW-Bfi9,  Eng.  &  Min.  Journal- 
Press,  Rlalto  Bldg.,  San  Francisco,  Calif. 


MILL  superintendent,  long,  varied  experi- 
ence milling,  cyanidation,  gold  or  silver 
ores,  foreign  practice,  open  for  engage- 
ment;  expert  ball  mills  and  counter-cur- 

Mining  Men  Furnished 

For  Kxpcutlvr,  Clerical  and  Technical  = 

Pogrttont 

PHELPS  OCCUPATIONAL  BUREAU 

Business  Placements  lor  Men  and   Women 

2.1ft  I'.  S.  National  Rank  Bldg..  Denver.  Coin. 

Tel.   Main   IMT — Phone.  Wire  nr  (MM 

Wm  Fill   Positions  Everywhere 


i    A  MINERAL  COLLECTION  WITH 
I    EVERY    IMPORTANT    MINERAL 


nature    and    looallty. 
i     etudy    and  display,    I.' 
:      eolleetton   gladly   tent 
:      I      purchase      beautiful      and      Interesting      mineral 
:      specimens.        OBOROl  -'<ITT 

21   Kalian   Strx*.    N<n»  Tork 

KoiT'sVlk 

SILVER  MINING  PROPERTY 

:-      In     Auilln.     Nevada,     consisting     of    approximately 

I      111"   aeree.   one- hair  of  wtilrh  are  patenterl.      Last 

:      earned    by    Austin-Manhattan    Cnnimlldat-d    Mining 

Include,     old     mlnee     of    the     MANHATTAN 

'■     CO       with     record     product!™ 


POSITIONS  WANTED 


rent  decantation ;  graduate,  unmarried. 
Spanish;  will  go  anywhere.  PW-610. 
Eng.  &  Min.  Journal-Press,  Rialto  Bldg., 
San   Francisco,    Calif. 


MILL  superintendent  or  assistant,  open  for 
engagement,  technical  training.  12  years 
experience  here  and  abroad  in  concen- 
tration of  lead  and  copper  ores;  age  32. 
married  ;  speak  Spanish.  Reference  from 
former  employers.  PW-611,  Eng.  &  Min. 
Journal-Press,  Old  Colony  Bldg.,  Chi- 
cago,  111. 


MINING  engineer  and  geologist,  graduate  ; 
six  years'  varied  experience  in  gold,  lead, 
silver,  copper  mines ;  married ;  Western 
states  preferred ;  available  thirty  days' 
notice.  PW-615,  Eng.  &  Min.  Journal- 
Press,  10th  Ave.  at  36th  St.,  New  York 
City. 


MINING  company  can  secure  services  of 
superintendent  with  exceptional  Mexican 
experience  ;  references  ;  open  for  engage- 
ment Jan.  1,  1923.  PW-596,  Eng.  &  Min. 
Journal-Press,  10th  Ave.  at  36th  St.,  New 
York   City. 


SMELTER  superintendent  and  metallur- 
gist ;  technical  graduate ;  eighteen  years' 
experience  in  smelting  and  refining  prim- 
ary and  secondary  metals;  specialty  cop- 
per and  its  alloys.  PW-601,  Eng.  &  Min. 
Journal-Press,  10th  Ave.  at  36th  St.,  New 
York  City. 


SOUTH  AMERICAN  petroleum,  platinum 
and  gold  concessions  examined  and  re- 
ported on  new  titles  and  options  negoti- 
ated ;  twenty  years'  experience;  Spanish 
spoken  ;  small  salary.  Sebastian  Mann, 
109  West  54th  St..  New  York  City. 


The  Searchlight 
Section  of  this 
paper 

is  devoted  exclusively  to 
the  advertising  of  idle 
used  and  surplus  new 
equipment,  and  all  other 
business  "Opportunities" 
identified  with  the  field 
covered  by  this  paper.1l 

Buyers  and  others  con- 
sult "Searchlight"  ads 
for  what  they  want. 


TWENTY     MILLION     hflUJBS 
old  mlnee   are  <It 

WM.   A    MARSHALL 

Resident    Agent,    Auitln.   Neradi 


None     of     the 


You    can    reach    them 
quickly  and  at  smali  cost- 
through  an  advertise- 
ment in  the  Searchlight 
Section. 
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Mining  Machinery 

At  Bargain  Price* 

CLASSIFIERS 

5 — 6   fL   i   20   ft.    Model   D  Dorr  Classifiers. 

4 — 45-in.  Akins. 

1 — Allls-Chalmers    Annular   Classifier. 

1 — Richards  Vortex  Classifier. 

1 — 4   In.   Richards   Pulsator  Classifier. 

Hydraulic  Cone  Classifiers,  12  In.  to  40  In. 
SCREENS 
2 — 3  ft.  x  4  ft.   Impact  Screens. 
3 — 3  ft.  i  3  ft.   Impact  Screens. 
10 — 514   ft.  i  16  ft.  Dunlap  Screens. 
8 — 4   ft.  x   18   ft.  Dunlap  Screens. 
1 — 6   ft.   Jeffrey  Vibrating   Screen. 
2 — 48    In.   King   Rotary   Screens. 
TUBE   MILLS 
2 — 5  ft.  x  22  ft.   Allls-Chalmers.   Steel  Lined. 
1 — 5   ft.  i   16  ft.   Allls-Chalmers.  Sllei  Lined. 
1 — 5  ft.  I   14  ft.   Allls-Chalmers,   Sllex  Lined. 
1 — 6  ft.  x  12   ft.   Allls-Chalmers.   Sllex  Lined. 
2 — 4%    ft.  I   12   ft.  Allls-Chalmers.   Sllex  Lined. 
Large    Number    of    Revolving    Trommels. 
COMPRESSORS — Belt    Driven 
2 —  8x  8  Bury,   Single  Stage, 
r — lOx  8   Franklin.    Single  Stage,    116   cu_rt. 
1 — 14x   9x11    Franklin,   Two  Stage,   314   cu.lt. 
1 — 16x10x12    Ingersoll.    Two    Stage.    410    cu.ft. 
1 — 14x714x10   Ingersoll-Rand,  Two  Stage,  447  cu. 
ft. 


1 — 2514x1414x14   Ingersoll.   Two  SUfe,    1100   cu.     = 

rt.  = 

1 — 22x13x36    Reidler.    Two   Stage.    1400    cu.   ft.       I 
6—15x26x24    Laidlaw,    Two    Stage,     2.570    «l.ft.     I 
COMPRESSORS — Steam  Driven.  = 

1 — 14x14x22    Rand   Single   Stage.    381    cu.ft.  1 

2— 14  14x16x10x17  Leyner.  Two  Stage.  427  cu.rt.  = 
1 — 14x16x9^x16  Norwalk.  Two  Stage.  558  cu-ft.  = 
1 — 19x18x11x22   Leyner.  Two  Stage,    648  cu.ft.  = 

2 — 9xl7xl5x91iil2     Laidlaw.     Two     Stage,     623     = 

cu.ft. 
1 — 18x30x26x16x24     Laidlaw,    Two    Stage.     1,314     I 

cu.ft. 
1 — 13x22x13x22x36     Reidler.    Two    Stage.     1,400     I 

cu.ft. 
1 — 8i8i4%x2Hx8    Clayton    Co..    2    Compressor.       i 

THICKENERS 
2 — 4  0     ft.    dla.     Dorr    Thickeners,     with     1     Tray     = 

Mechanism  each. 
4 — 35  rt.  dla.  Dorr  Thickeners. 
4 — 30  rt.  dla.  Dorr  Thickeners. 
2 — 2  8  ft.  dla.  Dorr  Thickeners. 
1 — 25  ft.  dla.  Dorr  Thickener. 
2 — 24  ft.  dla.  Dorr  Thickeners. 
2 — 20  ft.  dia.  Korr  Thickeners. 
5 — 4    In.    Dorrco   simplex   Diaphragm    rumps. 

FILTERS 
I — 14  rt.   I  1214    rt.   Portland  Continuous  Filter.        = 
1 — 12   ft.    i    12    ft.   Portland   Continuous   Filter. 
4 — 12    ft.    i    9    ft.    Portland    Continuous    Flltere.        ; 
2 — 12    It.    x    8    rt.    Portland    Continuous    Fillers. 
1 — 12   rt.    x   7  14    rt.    Portland  Continuous   Filler. 
I — 8    rt.    i    4    rt.    Portland   Contlnuoua   Filter. 
2 — No.    850    Kelly    Fillers. 
6 — No.    450    Kelly   Filters. 
G and  for  »ur  Compleln  UACIIIXFIIY  8TOOK  LIST     | 

The  Morse  Bros.   Machinery    I 
&   Supply  Co. 

1734  Wnzcc  St..  Denver,  Colo. 


OLIVER  FILTERS 

2—12  ft  x  16  ft.  Oliver  Filters,  steel 
tanks,  complete  with  I6'.i  I  10 
Ingersoll  compressor,  duplex  wet 
vacuum  pump,  and  two  vacuum 
tanks.      Excellent    condition.      Also 

2 — 28  ft.  x  16  ft.  Dorr  Agitators  and 
Redwood  Tanks. 

Send  for  complete  list  of  machinery. 

CURTIS    MACHINERY    CO. 

318  California  A  to  .  Reno.  Nev. 


December  28,  1922 
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TRANSFORMERS 

For  Immediate  Shipment  From  Stock  of 
Old  Hickory  Powder  Plant 

3 — 600   kva.  Westinghouse  Transformers    (40°    C.)    Outdoor  Type.  60   cy..   single  phase. 

600-1200-0400  v.  primary.  6600  v.  secondary.    Transformers  arranged  with  Taps  for 

starting    300-hp.,    2200-v.,   3-ph.   Motors.    Transformers   on  new   AXE.E.   rating    at 

55°  C.  750  kva. 
15 — 250  kva.  Westinshouse.  Outdoor  Type,  Transformers,  2300-460  v..  60  cy.,  single  phase. 
12 — 250  kva.  Allis-Chalmers.  Outdoor  Type.  Transformers.  2300-230-440  v.,  60  cy.,  single 

phase. 
3 — 100  kva.  Westinghouse  S.  K.  Transformers.  Outdoor  Type.  6600  v.2200-2000.  60  cy., 

single  phase. 
6 — 50    kva.   Westinghouse,   Outdoor   Type.   Transformers.    3400   v.   primary.    460/240    v. 

secondary,  single  phase.  60  cy..  type  No.  L-138106-A. 
3 — 37%  kva.   General   Electric,   Outdoor  Type.    Transformers,    2200   v.  primary.   220/110 

v.  secondary.  Type  N.  Form  K,  single  phase.  60  cy. 
2 — 37%   kva.   Westinghouse.  Outdoor  Type,  Transformers,  2200  v.  primary,  220/110  v. 

secondary.  Type  S.  single  phase,  60  cy. 

All  in  first  class  condition  and  complete  with  oil 

Nashville  Industrial  Corporation 

Jacksonville,  Tennessee 


Notice  to  Advertisers! 

Owing  to  the  holiday — New  Years — the  "Searchlight" 
pages  of  the  January  6th  issue  of  the  Engineering  and 
Mining  Journal-Press  will  close  for  press  earlier  than 
usual.  Copy  is  required  by  10  A.M.,  Saturday,  De- 
cember 30th. 


amiltilin inn i minim illinium nun nun mnniniinni num. i itinv. 

|    A  Man  Who  is  Now  in  Maine  may 
be  the  Man  You  Need  in  Texas 
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The    man    for   the 
job  —  wherever  he 
may   be  —  can    be 
located  through  the 

Searchlight  Section 

"SEARCHLIGHT"   ads 
locate    experienced    men 
for    responsible  positions 
everywhere.  They  give  a 
wide  choice  of  candidates. 

For    Every/ Business  Want 
"Think  SEARCHLIGHT  {First" 


0134  = 
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Air  Compressors 

IN  A-l  CONDITION 

:      1- 

-Ingersoll    12    x    12.    ER-1.    340    CFPM.     | 
Like  new,  belt  drive. 

1     1 — Clayton  12  x  12.  330  CFPM.    Old  type    = 
=           but  A-l   condition.    Price  $750. 

1     1~ 

-Chicago    (Hot-head)    NSO.    200    CFPM.     = 
Direct  connected  30-hp.   oil  engine.             1 

!  i- 

-Ingersoll  10  x  10.  ER-1. 

Also    other    sizes — -Motors,     Hoists,           = 
Machine  Tools,   etc..    and                                 = 

i  i- 

-Sullivan,  Class  A,  new.  Drill  Sharpener.     = 
Special  Bargain 

1  U 

.  S.  Machinery  &  Steel  Co.    1 

1 

324  Steuaxt  St.,  San  Francisco.  Calif. 

One  size  No.  4  Myers-Whaley 

Shoveling  Machine 

Thoroughly     overhauled     and     in 
first-class  operating  condition. 

For  particulars  address: 

Copper    Range    Company 

John  M.  Wagner,  Purchasing  Agent 

P.  O.  Drawer  30,  Houghton,  Michigan 


A.  H.  SIMPSON  CO. 

IRVIN  S.  THYLE 

Rebuilt  Machinery 


129  Fremont  St. 


THE  isolation  of  the  Mining  Engineer 
makes  him  entirely  dependent  on  the 
absolute  accuracy  and  precision  of 
his  instruments.  Since  1845,  he  has  shown 
his  definite  preference  for  Gurley  Transits. 

Ask  for  data  on  the  new  Gurley  Mining  Transit. 

W.  &  L.  E.  GURLEY  Troy,  N.  Y. 


Gurley 
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P.  E.  Flotation  Oil 


For  Effective  and  Economical 
Flotation  it  will  pay  you  to  in- 
vestigate the  K  &  K  Flotation 
Machine 


Write    for 

New   Bulletin    "D" 


Known    all 
over    the    world 
for  economy  of  op- 
eration    and    splendid 
metallurgical  results. 


— a  remarkably  efficient  collector  of  min- 
erals. Hundreds  of  tests  on  ores  from  many 
districts  have  shown  it  to  be  almost  uni- 
versally adaptable  for  flotation  purposes. 
It  is  now  in  use  in  a  number  of  mills  and 
giving  entire  satisfaction.  It  is  reasonable 
in  cost,  constant  in  quality  and  available  in 
large  or  small  quantities  as  required.  Write 
for  sample  and  full  information. 

ORE  TESTING 

We  do  this  work  on  a  commercial 
basts  for  a  reasonable  fez  in  our 
well  equipped  laboratory,  regard- 
less of  whether  or  not  you  are  in 
the  mark?t  for  Rotation  machinery. 
By  reason  of  our  experience  and 
facilities  we  offer  you  exceptional 
service. 


SOUTHWESTERN  ENGINEERING  CO. 

1221    Hollingsworth   Bldg.,  Los  Angeles,   Calif. 

410  Hegeman   Bldg..  200  Broadway,  New  York  16   de  Septiembre  5,  Mexico  CKy 


I'""" I   I "IIIIIHIIIIIII 


THE    HOAR    UNDERGROUND    SHOVEL 


Practical 

Quick  Operating 

Unit 


Does  the  work  of  half  a  dozen  men — loads  from  100  to  200 
tons  a  shift — works  under  any  and  every  condition — re- 
duces mucking  costs  50  to  75  per  cent. 

Write  today  for  complete  data. 


For  Steady 

Digging  in 

Close  Quarters 


THE  HOAR  SHOVEL  COMPANY,  INC.,  Duluth,  Minnesota 


SbM^gl^^r 


For     tunnels,     crosscuts,     drifts 
and  stopes.     Saves  time.     Saves 

money. 

Il'rile  for   Catalog  4-E 

Lake  Superior  Loader 
Company 

Duluth,  Minnesota 


BROWNHOIST 


Locomotive  Cranes 
Grab  Buckets 
Drag-Line  Buckets 


Els 


He 


Tramrails  and  Trolleys 
Overhead  Tr.  Cranes 
Pillar  and  Jib  Cranes 
Heavy  Dock  Machinery 


THE  BROWN  HOISTING  MACHINERY  CO. 

Cleveland,  Ohio 

"' """"i ' hi" """"""in" urn i iiiiiiiiiiiiiiiiiiini iiiiiiiii i iiiiiiini,: 


DREDGES  FOR  GOLD  AND  TIN 
UNION  CONSTRUCTION  CO. 

351   California  St.,  San  Francisco,   Cal. 

Neill  Jigs — Union  Churn  Drills 


2"" ' ' "u' i "iiiiiiiiiiiiiiiini mil""""  nil.,""!"      mm,, , , m 

I  NEW  YORK  ENGINEERING  COMPANY  1 

2  Rector  Street,  New   York 

Empire  Placer  Prospecting  Drills 
Empire  Gold  Dredges 


'"" hum 0 


'i' " mi unmtiMir I nir_ 


:esI 


COLD  DREDGES 

Tuba  nail  Tread  Tractors.    Yuba  Centrifural  Pump*. 

THE  YUBA  MANUFACTURING  COMPANY 

Works:     Marjrsville,     Cal.       Sales  Offlres:   43.1  California  Street 


Sao   Francisco.  Cal. 


.'""" mi 


December  30,  1922 


Engineering  and  Mining  Journal-Press 


27 


TAYLOR'S  SPIRAL  PIPE 


FOR  OUT-OF-THE-WAY  PLACES 


From  the  Yukon  to  the  Andes,  from  Arizona  to  the 
East  Indies,  American  Spiral  pipe  is  delivering  con- 
tinuous year  in  and  year  out  service  to  the  metal  mines. 

Shipped  in  lengths  and  weights  suitable  for  mule-back 
transportation,  when  necessary,  or  nested  for  export, 
it  arrives  at  its  destination  according  to  specifications. 
On  the  job  it  may  be  easily  and  cheaply  laid  by  un- 
skilled labor. 

Taylor's  Spiral  Riveted  Pipe  has  met  every  mine  re- 
quirement in  every  part  of  the  world.  Let  our  engi- 
neers analyze  your  particular  pipe  problems. 

A  mine  operator  writes  the  following  from  Bolivia  regarding 
his  shipment  of  Taylor's  Spiral  Pipe: — ■ 

■'In  all  there  were  more  than  twenty  transfers  of  each 
shipment,  net  the  material  was  si,  n-i-n  Hacked  and 
was  itself  so  substantial  that  there  was  no  loss  from 
breakage." 

The  photograph  shows  a  38  in.  and  42  in.  American  Spiral 
pipe  line  in  the  Yukon.  Working  pressure  240  pounds  per 
square  inch. 


SPIRAL  RIVETED 
PRESSURE    PIPE 


FORGED   STEEL 
FLANGES 


American  Spiral  Pipe  Works 

Main  Office  and  Works: 

P.  O.  Box  485,  Chicago,  III. 

New  York  Office:  SO  Church  St.,  New  York  City 


LAP  WELDED 
STEEL  PIPE 


FORGED   STEEL 
FITTINGS 


^itiiinitnni i ; imiiiiiitiimimimiiiiiiHimiiiiimillllimiiilinilllll'' 


Pacific 


REDWOOP 

AND 

DOUGLAS   f- 


PIPE 


DS 


Write  for  Catalogue 


:    -as 

304  MARKET  ST..  SAN  FRANCISCO 

8    RECTOR   ST..    NEW    YORK 

167   WASHINGTON   ST.   CHICAGO 

5l!liimimimimiiil Hill iiitniii 

ailliiiiiiimiiiiiiiimmiimiin in 


ALL  PURPOSES 

We  make  the  wood 
tank  you  need.  Write 
us  requirements  and 
ask   us   for  quotations. 


|  NATIONAL  TANK  &  PIPE  CO. 

163  Columbia  Blvd.,  Portland,  Oregon 


Send  for  Booklet  on 
Flotation  Oils 

There  is  a  desire  on  the  part  of 
flotation  operators  to  know  the 
chemical  methods  generally  ap- 
plied in  testing  for  the  purity  of  a 
flotation  oil.  We  have  attempted 
to  supply  this  information  in  our 
booklet  on  Hercules  Flotation 
Oils. 

It  gives:  complete  specifications 
for  our  standard  grades,  the 
method  of  detecting  adulteration, 
and  tests  conducted  to  insure  uni- 
formity and  adherence  to  specifi- 
cations. 

Send  for  booklet  No.  201)  today. 


HERCULES  POWDER  CO. 

Wilmington  Delaware 

SALES  OFFICES: 
New  York.  N.  V  Duluth,  Minn. 

Chicago,  111.  Joplin.Mo. 

San  Francisco, Calif.  St.  Louis,  Mo. 
Salt  [Jake City,  Utah  Chattanooga, Term. 
Birmingham,  Ala. 


fll) 


3d 


HERCULES 

Flotation  Oils 


'iillliimuimuiiiiimiiiiiiiiiiimiiiiiiiHimimiimnii 


Produced  Under  Chemical  Control 
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Yours  for 
the  asking! 


The  Mark  of  Quality 

Western  Air  and  Hand  Dump  Cars  in  all  practical  sizes 
from  1  cu.  yd.  to  45  cu.  yd.  capacity  are  the  last  word  in 
dump  car  construction.  For  economy,  efficiency  and  dura- 
bility the  Western  cars  have  never  been  equalled.  In  strip- 
ping and  handling  of  low-grade  ore  Western  cars  are  prime 
factors  in  increasing  the  output  of  the  mine. 

Let  us  send  oar  latest  damp  car  catalog 

Western  Wheeled  Scraper  Company 


It's  chock  full 
of  what  you  want 

Every  mine,  mill  and  assayer's  office 
should  have  a  copy  of  this  little  54-page 
catalog.  It  contains  illustrations  and  de- 
scriptions of  every  possible  piece  of  ap- 
paratus which  may  be  needed  in  these 
fields  —  crushers  and  grinders,  burners 
and  furnaces,  one-stamp  mills  for  pros- 
pectors, crucibles,  mufflers,  balances  and 
weights,  glassware,  etc. 

It  is  a  simply  prepared  little  booklet, 
readable  and  to  the  point. 

Look  it  over  and  you  can  find  what  you 
want  in  a  jiffy. 

Fill  in  the  coupon  and  mail  it  today. 
Your  copy  will  be  sent  by  return  mail. 


nd  Stone  Handling  Equipment 
Aurora,    Illinois 


Tiillimmiiinimin iimninm mmim mi  . 


iMniiiHimiiiniimimimiimiimiiMimiiimimiiiHiiituiiiiiiS 


:jiMiiifiiiimmiimimiiiiiiiiiiJj|iHiiiHimiimiiiiiiiHiinimiiiiim iiiiinmiimiiuiiiiiiiu mn iii'iinm   :iiiiiiiiliiilll'_ 


JiLStiniaiiGiii'o 
Cbmpanx 

E/tabkrhedl851  ' 

San  Francisco.  Cal 


The  Calkins 
Compam 

Los  Anc)eW?  Cal . 


Send   me   Catalogue    1 1 


Name 

Company 

Addretl 


ATLAS 

STORAGE 

BATTERY 

LOCOMOTIVES 

The  Atlas  Car  &  Mfg.  Co.,  Cleveland,  O. 


For  Main  Line,    j 

Surface,  and 
Gathering  Work  1 


■■■-Mn      ■    'i:  .  ■      ■  : ■  - ■  > i .  in 


PLYMOUTH  I 

Gasoline  Locomotives  \ 

For    all    Industrial    Haulage  | 

Ask   for   Bulletins 


PORTER  I 
L0C0M0TIV" 

OVt«.AM*L*"    CtHTuOY 

HK  PORTER  C< 


~  1 1  Ml  1 1 1 1 1 1 M 1 1 T 1 1 1 1 !  1 1 1 1 )  1 1 M 1 11 1 M  <  i i  *  1 1  h/n ri II 


"Sem  Information  in  Kmyatonm  Mining  Catalog* 


milllllllMllimi iiiniimniN i linn -  iimiitliu 

yinilllililMiiiimmmiiiiiiiiimiimim iiHiiiiiiiiiiimmiiiiimiiiiiiiiiiiiimiimmimiimiiiiiimiimitHi 
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ELECTRIC  TRAMMING  LOCOMOTIVES 
Trolley — Storage    Battery — Combination 

Narrow    or    Wide    Gauge 
Light   or   Heavy    Hauling 

Goodman  Manufacturing  Company,  m!™*° 

(A) 


cj 


immiiiiniiiiimiuiiii nun minium ill in   nnti niiiiimn inn HiimimiiiiiMllimiiwtllitmtHv 

West  Virginia  Rail  Co. 

Manufacturer* 

Light  Steel  Rails 
and  Accessories 

i  il  ii  ■  n  a  u  m  a  i*  >«  ,t 
Huntington,  W.  Va 
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Nothing  but  cars — that's  all 
we've  built  for  50  years.  Our 
whole  factory  devoted  to  your 
requirements  in  this  line. 

Catalogues  on  request 


The  Watt  Mining  Car  Wheel  Co. 


Barnesville.  Ohio 


Denver:  Lindrooth,  Shubart  &  Co..  Boston  Bldg. 

San  Francisco:  N    D.  Phelps,  Sheldon  Bldg. 

Philadelphia:   Edelen  &  Co..   335   Commercial  Trust  Bldg. 

£111 1 1  HUM IIHIimilflllUIIHIMI I I  til IIIIIIIIIIIIHIIH Illl  1 1  III  I  III  1 11111  Mill  I ,  III till  I  III  I  111  I  llltlllinillll' 


All  Men  Know  It — Knowing  Men  Use  It" 

The  pure  tallow  grease.  It 
never  becomes  rancid,  never  spoils. 
There  is  no  waste  with  Albany 
Grease,  as  it  does  not  drip  or  run 
away  like  ordinary  greases.  You 
use  less  in  a  year  because  it  is  all 
consumed  in 
lubrication. 


1  1  our    dealer   stocks 

|  Albany    Grease    be- 

|  cause  he   knows  it's 

|  good.   Ask  him  for  a 

I  sample — or  write  us 

|     Adam  Cook's  Sons 

1       708-710     Washington     St. 
New  York,  N.  Y. 

iiinmiimi nun iiiiimihiiiii inn iimimimiiiii i i ruif  mi  ■  rimrii  j iilllllllllillii? 


The  ACME 
Steel  Lamp 

Here  is  a  new  steel  mine  lamp — a  lamp 
that  you'll  want  to  know  more  about — a 
lamp  that  makes  work  easier  for  the  men 
on   the  job. 

It's  the  Acme.  This  lamp  is  made  of 
steel  to  stand  up  under  the  hardest  kind 
of  continuous  every  day  service.  Ifs 
light  in  weight,  yet  strong  and  rugged. 
It  gives  steady,  brilliant  light  without 
fuel  waste. 

It  puts  daylight  underground  —  vthere 
it's  needed  and  <when  it's  needed.  It's  a 
money  saver  because  it  helps  increase 
production. 

Complete  data  on  the  Ne<w  Acme  is  con- 
tained in  Bulletin  No.  A  65.  Write  for 
a  copy. 

JUSTRITE  MFG.  CO. 

2080  Southport  Ave.,  Chicago,  IU. 
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Diesel  Type  Engines 

Because  of  their  economy  in 
fuel  consumption  effect  great 
savings  in  fuel  bills  and  trans- 
portation charges. 

McINTOSH  &  SEYMOUR 
CORPORATION 

AUBURN,  NEW  YORK 


300  hp.  Modern  Diosel  in  *  Modern  Mine  Power  Plant 
iiiminiiiimiiitiiimiumiiMiiiimiimiimiimiiimmiimii rMiiriiiriiirriiiTiiiiiiiirriiiri4iirriiiriiiriiiitiiiiriiiiMiirMiitiiiMairiiiriiiiiiiTtiiiTiiuiiiiiiiittiiiiiifiiiiMiiiMiiiiiiiiiiiiriiiniirii MriiitMiiTriiiiriiiriifriiiriiiiriiiiiurjiiirti*' 


iiimimiimimiiiiiiiiiiminmim:  ,      iimniiiiuiiiiiiih 


Partial  List  of  Prominent  Users 

Alaska  Juneau   Gold   Mining   Co.   , 

Anaconda    Copper   Mining    Co. 

Arizona  Copper  Co. 

Atolia  Mining  Co. 

Beatson    Copper   Co. 

Belmont  Milling  Co. 

Braden   Copper  Co. 

Cfaas.  Butters  Co. 

Butte   &  Superior  Min 


£iiiiiimniiimiimiiiii]iiiiHMiiiimiiiiiiiiiiimmiiH iiiiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiitiiiiiiiiiiiiiiitmiiiiiiiiiiiiiimiimimira 

HYDRAULIC 
TURBINES 


rior  Mining  Co. 
olidated    Mining 

=KR0GH= 

SAND  PUMPS 

are  properly  designed  and  contain  the  necessary  materials  to 
make  their  design  practical.  Renewable  liners  and  impellers 
of  special  deep  chilled  ear-wheel  iron,  as  hard  as  manganese 
1  equally  as  durable,  and  their  moderate  operating 
speeds  are  factors  of  design  and  construction  that  you  should 
investigate. 

Write  for  illustrated  bulletin   No.  79. 

Krogh  Pump  &  Machinery  Co. 

147    Beale   Street,    San    Francisco,    Calif 


PELTON 


THE  PELTON  WATER  WHEEL  CO. 
H ydraulic    Engineers 
1986  Harrison  Street  100  Broadway  | 

San  Francisco  New  York 

^lllliuiiiiiilinimiiniiimumitlimiimmiiiminiiiniiitiiiiiiiiii iiiiiiiiriimimiiininlllltiimiitiiimiiiiiiimimiimiriinwiimr 


ng    Pumps  «—  Ce 

Motor  Driven    Pumps 


ltrifugal    Pumps 
_    edge   Pumps 


mce 
1864 


ORRiS 

CENTRIFUGAL  PUMPS 

1864     we    have    been    building    Centri'ugsl 
s.     Hydraulic     Dredges     and     sicam     Knglnea 
can   •/'  pend   upon   the   Morris   reputation, 
is  Machine  Works,  Baldwinsville.  N.  m 
Pitttburoli    nsu-e       Harris    Pump    &    Supplj    Ce 
agents   m    Principal    Citii 


"WAINWRIGHT" 
EXPANSION     JOINTS 


High    and    Low    Pressure    Designs 

Alberger  Pump  &  Condenser  Co. 
140   Cedar  St.,   New    York   City 

Philadelphia  Chicago 

Boston  St.  Louis 

^rmillllinillliliilliililHlirilllHllMlllllimimillliilllllllllilHlimiluiiHiiiiiiiiir iiMiiiiiimiiiimiiiiiiiiilmlimiimiiiililiniimi 
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DE  LAVAL  STEAM  TURBINE  CO. 

Trenton,  N.  J. 

Steam    Turbine*,    ftlnele     ml    mu.tl-€ta«e>,    geared     ind  = 

directly   connected,    and  for*  belt  and  rope  drive*;  for  all  = 

tteam  conditions;  capocltlea  up  to  16,000  HP.     Catalog  D  = 


tiimiiHiniiiiiHilllimiimiiiiin 
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GARDNER 


'Pumps  —  Governors  —  Compressors 

Each  Gardner  Pump  and  Compressor 
and  Governor  is  so  accurately  built 
that  it  is  possible  even  ;itu-r  many 
years  —  to  secure  repair  p. iris  which 
fit  as  well  as  the  original. 

THE  GARDNER  GOVERNOR  COMPANY 

Quincy.  Illinois 

Chicago     New  York     1'l.ii.,,  I.l,.|, ,  ,       -„,  io.Angelcs 


OTTUMWA  IRON  WORKS 

OTTUMWA,  IOWA 

Manufacturers  of 

Electric  and  Steam  Hoisting  Engines 

and  Mine  Equipment 

Ottumw.    Patent   ROLLER   BEARING    TRUCKS 

For  Mine  and   Industrial  Cara 


■  .  ■ 


■ m in  n     ■ 
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BERGER 

Monitor  Transits  and  Level* 
C.  L.  BERGER  &  SONS 

BOSTON.  MASS..  U.  S.  A. 
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Flexipipe 

The  new  improved  flexible  tubing.     Tested  to  resist  acid 
water  in  metal  mines.      Withstands  dry  rot  and  decay. 


^  , 


old  and  the  new.    Flexipipe  replaced  ail 
he  metal  tubing-  in  this  mine. 


!  Reduce  Your  Mining  Costs  20%! 

by  supplying  fresh  air  to  your  miners  at  the 
working  faces  of  drifts  and  shafts.  Oper- 
ates effectively  for  distances  up  to  3000  ft. 

Write  for  booklet  giving  full  particulars  of 
this  great  time  saver. 

BEMIS  BRO.  BAG  CO. 

3125  Poplar  St. 
ST.  LOUIS,  MO. 

rH!lllllllHIIIIIIIIIIIUIIUIlllllll!IMIIIHIIIIIUIIIIl 


AINSWORTH 

PRECISION  BALANCES  AND 
SURVEYING  INSTRUMENTS 


^iHd;wni.i:i/w.i;re-y.-,-i- 

Send  for  Descriptive  Literature 

Bulletin  A-8  of  Balance*  and  Weight* 

Catalog    B-8   of    Surveying   Instrument* 

Bulletin  C-8  of  Improved  Brunton  Transit 


BU  FF 


I  Mining    Transits 
and  Levels 

"Buff"    is    not   sold    by    aid    of    traveling    salesmen, 
nor  extensive  advertising. 

Send  for   Catalogue  29 
Buff  &   Buff  Mfg.   Co.,   Jamaica  Station,   Mass. 
Chicago,  231  No.  Wells  St.  46  Dey  St.,  New_Tork 


llllltll!1IIM1llll1IIUIIIIUIIIIIlllli1IIMIIIH!IUIIIII|[illMIIM1lllllllllinill1IIIIIIIIIINIII!!IIIIUI[Mii   r, 
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Lift  Your  Load  With  Safety 

ROEBLING 
WIRE  ROPE  SLINGS 

WILL  DO  IT 

They  are  made  from  our  Blue  Center 
Steel  and  are  fitted  with  equalizing 
thimbles.  Forgings  in  tension  are  elimi- 
nated where  possible. 

John  A.  Roebling's  Sons  Co. 

TRENTON,  NEW  JERSEY 


New  York     Boston      Chicago      Philadelphia      Plttabuisb        | 

Cleveland       Atlanta       San  Franclsoo       Los  AnfalM  = 

Portland.  Ore.     Seattle  = 
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Here   is   a   new   Gillette    book   supplementing  Gillette's 

HANDBOOK    OF    COST    DATA    and    Gillette    and 

Dana's   MECHANICAL  AND   ELECTRICAL  COST 

DATA. 

New  material — no  duplication  in  any  of  the  books. 

How  to  estimate 
and  how  to  check 
your  construction  costs 

This  book  shows  you  how  to  make  an  estimate,  and 
then  gives  you  twenty-three  chapters  of  actual  costs 
for  guidance.  It  helps  you  to  check  costs  and  pass 
bills  efficiently  on   all  construction  work. 

Just  Out.' 
Gillette's 

HANDBOOK  OF 

CONSTRUCTION 

COST 

1734  pages,  4%  x  7.  flexible,  illustrated,  $6.00  net, 
postpaid. 

The  book  tells  you,  step  by  step, 
what  to  look  out  for  in  making 
an  estimate 
on  practic- 
ally every 
constructi  o  n 
phase  of 
work. 


It  gives  you 
costs  of  act- 
ual jobs,  all 
analyzed  and 
itemized  so 
that  you  can 
make  proper 
rate  substi- 
tutions for 
varying  con- 
ditions o  f 
time  and  lo- 
cality. 

Here  is  a  book 
that  shows  you 
what  actual 
construction 
jobs  are  cost- 
ing and  how 
they  are  being 
handled.  Get 
the  benefit  of 
this  informma- 
tion. 


handbook 

OF 

construction 
cost 


GILLETTE 


FREEEX4MINAni9N  COUPON 


McGraw-Hill  Book  Co.,  Inc.,  370  Seventh  Avenue,  New  York. 

You  may  send  me  on  10  days'  approval  Gillette's  Handbook  of 
Construction  Cost,  $6.00  net,  postpaid.  I  agree  to  remit  for  the  book 
or  return  it  postpaid  within  10  days  of  receipt. 

I  am  a  member  of  the  A.  I.  M.  M.  E. 

I  am  a  subscriber  to  E.  &  M.  J. -P. 

Signed    

Address 

Official  Position 

Name  of  Company 

Books  sent  on  approval  to  retail  purchasers  in  FJ.  S.  and  Canada 
only.  Jl?  .10  23 
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SAMSON 
HOISTS 


It  is  generally  recognized  through- 
out the  metal  mining  industry  that 
gasolene-kerosene  engines  are  well 
adapted  to  hoisting  service. 

"Samson"  hoists,  one  of  which  is 
illustrated  above,  are  equipped 
with  wonderful  two-cylinder  twin 
motors,  especially  designed  for  the 
demand  of  hoisting  duty  and 
guaranteed  to  burn  either  kerosene 
or  gasolene  with  equal  efficiency. 

Under  any  conditions  they  give  as 
efficient  service  as  can  be  obtained 
from  steam  or  electric  hoists. 

They  are  built  in  two  sizes,  20  and 
30  horsepower,  with  load  capacities 
up  to  3,500  pounds  and  speed  of 
225  feet  per  minute.  Drums  hold 
up  to  2,500  feet  of  f-inch  rope. 

English  Tool  &  Supply  Co. 

Iron  Worlds  Departmenl 
Kamai  City,  Mo.,  U.  S.  A. 


with 

Gasolene-Kerosene 
Engine 


FLORY  HOISTS 

S.FLORYMFG.  CO.,  Bangor,  pa.   | 

New  York:  95  Liberty  St. 
Hurt  ford.  Conn.:  K.  B.  Noble  Co. 
Chicago:  Monadnock  Bldg. 
Birmingham.  Ala.:  t'has.  T.  Lehman  Co. 
Huntington,  \V.  Va.:  Banks  Supply  Co. 
Pittsburgh:    House  Bide. 
Buffalo.    N.   V.:    Finlay    Wheeler.    Ine. 


iiMniiiiiiirriiMiiiHiiniiiiiiiMHiMiiMiim, i 


mum 


AM£ 


Catalooue  1 

Niles-Bement-Pond    Co 

111    Broadway,    New    York 


citm     i 


4  ILL       fljlj^i^nJEIll    SPUR    ^^   i 


Ml 
DRIVES 

SPEEO  REDUCERS 

FAWCUS  MACWNF  m  PiTT.SRDRGH.PyV  | 

".iiiiiiiimimiiiiimimimi inn niiaiiimiimimi mini mniiiuiiimnmiiiiiiiiiimiimniiii iiMimiimn 


WORM 
BEVEL  GEARS 


(M) 


NOTHING  NEW 

Falk  Gears  have 

XLWAYS  been 

strongest  at  the  base. 

The  Falk  Corporation 

Milwaukee,    Wit. 
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LIDGERWOOD 

MINE  HOISTS 


Electric  built  in  any  size 


Double  Cylindro-Conical  Drur 


Steam  up  to  1000  hp. 

We  build  mine  hoists  in  types  and  sizes  to 
meet  every  requirement  of  mine  service. 

ECONOMY  IS  THE  KEYNOTE  IN 
THE  CONSTRUCTION  OF 
LIDGERWOOD  HOISTS. 


The  dseign,  material  and  work- 
manship are  the  best  obtainable. 
The  result  is  a  smooth-running, 
well-balanced  hoist,  with  internal 
friction  reduced  to  a  minimum, 
giving  the  greatest  rope  pull  for 
the  power  expended. 

This  Is  True  Economy 


LIDGERWOOD  MFG.  CO.,  96  Liberty  Street,  New  York 


Philadelphia 


Pittsburgh  Chicago 

Sao  Paulo,  Brazil 


Detroit 
Rio  de  Jan 


Seattle 
iro.  Brazil 


Los  Angeles  C 

Apartado  812.  Me 


altlliimiimi'i 

^•MTITIIItltUllllllllltlllMIIHIIU lllltlllllllllMlllllfllllllllMIIMIIIIIHIIIIIIIIIIIIHIItllllllllllinillllllHIIHIIIIIIIIIIIIMIIIIIIHIIUII^ 


We  have  a 
Slogan 
and  Live 
Up  to  it 

Our  slogan  means 
just  what  it  says. 
We  spare  no  effort 
to  aid  you  when  the 
emergency  arises.  We 
can  make  anything  in 
geardom  and  give  un- 
varying service  re- 
gardless of  the  size 
of  the  order. 


Gef  the  Phillie  Gear  Book, 
note  our  range  and  then 
test  our  slogan. 


"Hurry  Orders  and 

Breakdown  Jobs" — 
SPECIAL  ATTENTION 


Philadelphia  yl"A|f  WorksPhiiadeiphi 

111 mill iiiiii mm i iiiiiiiiiiiiiiiiiiinii i mimini mi llllimmuc 


d  London,  England  § 

F. 

miimimimiimimiimimmiiimiimimiimimimiii nimimiimim^ 

-"i«i» nimii iiimimiimimim iiiiiiini » milium iiiimiimimimmiiimimiiii imimillllllmK 

|  Mine  Hoist 

Serves  Japan  | 


300  H. P.  Electric  Mine  Hoist,  one 
of  several  in  use  in  Japanese  Mines 


New  edition  of  our  mine  bulletin  sent  on  request  i 

J.  S.  MUNDY  HOISTING  ENGINE  CO.  [ 

Newark,  N.  J.,  U.  S.  A. 

New  York  Sales   and  Export   Office:   30  Church  Street 

„llimimilllllllllimllilimim imillimimimiiilmillllllliumilllllimillllimilmm illlimijimiiimitiilimiimiimii 
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pSi 


aintenance  cost 


is  low^ 


is 


LUNKENHEIMER 

REGRINDING 
VALVES 


have     proved     this 
the  results  they   h 


npositii 


true     by 
ive   given 
in  every  class  of  service,  extending 
over   a   period   of   half   a   century. 

The  success  of  Lunkenheimer 
Regrinding  Valves  is  determined 
and  made  certain  by  the  Lunken- 
heimer  method  of  manufacture, 
which  provides  a  special  bronze 
each  part,  depend- 
ction  the  part  per- 
aking  the  valves  as  near 
if   as   can    be    attained. 


The 


i-cri  i 


ndii 


"5 
for    effectin 


provide    ready    i 

repairs  when    necessary    and 

at  small  cost. 

Globe,  Angle  and  Cross 
Valves  and  Horizontal, 
Angle,  Vertical  and  Swing 
Check  Valves  for  pressures 
up   to   200   and   300   pounds. 

Booklet  517-BK  lists  and 
describes  the  entire  line. 
Shall    we   send    you   a   copy  7 


"America's      Best      since     1&62* 


2!E  LUNKENHEIMER; 


l  CINCINNATLU-S.A   . 


"diiimiiiimiimimiiiiiJiiiiiwuuniiiui immimmnmm mum minim iiiimiminiimiiiiimiimimnmiiiiiillio 


rJenMns  Valves 

Economy  that  endures 

Consider  the  cost  of  a  valve  by  the  service  it 
gives,  for  it  is  the  valve  that  gives  dependability 
for  the  longest  time  that  proves  most  economical. 
A  valve  to  be  good  and  satisfactory  under  all 
conditions  must  be  strong  enough,  and  made 
for  maximum  service,  not  merely  the  averagi 
Jenkins  Valves  are  such  valves. 

Know  the  genuine  by  the  Jenkins 
"Diamond"  and  signature 
___  New   York  Philadelph 

JENKINS  BROS,    g^    ««,:«». 


FOSTER  SUPERHEATERS 

A  necessity  for  turbine  protection,  engine  cylinder  economy  and  utilization  of  superheat  for  all  its  benefits. 
POWER  SPECIALTY  COMPANY  &*£,  VESSZMSB  atT  171?%,™    HI  Broadway,  New  York 


iHimiimiiimii i i in 


miniiim i mm  mi iniimii mnmimiL 


Hiimimmiimiimimimimimf 


FLOTATION  OILS 
No.  5  PINE  OIL 


The  Loot  Establish*! 
Standard    Pin*   OU 


I 


Effect  ice  Oilt  of  Each  ClaM. 

PINE— HARDWOOD— COAL  TAR  OILS 


I    General  Naval  Stores  Co.,  90  West  St.,  NewYork   i 


Harbison- Walker  Refractories  Company 

HAKUFAOTURiraS   or 

High  Grade  Silica,  Chrome, 

Magnesia,  and  Fire  Clay  Brick, 

Dead  Burned  Magnesia  and  Furnace  Chroma 

Chrome,  Ore. 


PITTSBURGH,  PA. 


-.IIIIIIIIIIHI 

siitiiimiimiim, 


II  n 


■I  II    ..  .1 


FILTER    BAGS 


SPECIAL   CLOTH      f.lter  covers 

FLOTATION  porous  BOTTOM <\ 

Filter     Fab  a-i  c  s 
Co. 


CRANE 
PIPE  JOINTS 


HiiiiiMimimni ■  ■  ttiitt r 


TteWnLPoweitCo.,  Cincinnati,  Or 
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Something 
Better  in 
Mine  and 
Rock  Drill 
Steels 

CHIPPEWA 
Special  Vanadium 

A  superior  alloy  drill  steel  —  easily 
forged  and  hardened  —  that  possesses 
200%  greater  resistance  to  failure  than  all 
others. 

It  greatly  reduces  drilling  costs  in  all 
kinds  of  intensive  service  —  but  costs 
no  more  than  the  ordinary  drill  steels. 

A  trial  order  of  this  steel  will 
prove  to  you  its  durable  and 
economical  qualities.    Write  us. 

Consistently   Uniform 

LUDLUM  STEEL  CO. 

WATERVLIET,  N.  Y. 
Branches:       Pittsburgh.       Philadelphia.       Chicaeo.       Buffalo. 
Cambridge.  Miss..       New  York,       Cleveland.       San  Francisco. 

Detroit.  El  Paso.  Texas 


iiiuuumii  mill     mil  m inn iimr: 

DIAMOND  DRILLS 

Hand  Power,  Gasoline,  Steam,  Air,  Electricity. 
Send  for  Catalogue  No.  i 

STANDARD  DIAMOND  DRILL  COMPANY 
74S    Pint    National    Bank    Building.    Chicago,    U.    S.    A. 


DOBBINS  CORE  DRILLS 

1 — Swing  Drill  Head. 

2 — Drill  at  Vertical  or  90  degrees. 

8 — Positive  and  Sensitive  Feed. 

Can  be  Quickly  unlocked  to  swing  la  a  horizontal  plane  from 
a  working  position;  clearing  the  way  for  hoisting  and  lowering 
tools — avoiding  moving  back  the  drilling  machine  and  reletting 
it  in  its  original  position.  For  frilling  angle  hole*  the  drUl 
head  trill  alto  swing  through  a  complete  circle  in  the  vertical 
plane.      Write  lor   Catalog   16. 

Dobbins  Core  Drill  Co.,  Inc. 

147  W.  42nd  St..  New  York  City 

MiMiimniiiimimil inniuiiiiliili u 


r1 'tii'i'iKi'iitiiiiiiiiiiiiiiiiiifiiiiniiiiiiiiiiiiiiiiiiiiHiiiiinmiiiiniitiii iiiiiHiitiiiiiiiiiiiHiiuHitiiiiiiiiiiiimiiiniiiimiii'. 


? 


^o-u-r-PTOblem-?- 


E.  J.  Lonp*year  Company 

Minneapolis.  Minnesota. U. S. A._ 


^miuiiimrmi"" ■  ■      iMiumiiiiiiiin 


!:: 


It's  the  Pocket-in-Head 
that  makes  it  so  easy 
to  hold— 

Whether  the  drill  kicks  back  or  is  easy  to  hold  is  an 
important  consideration  where  the  operator  is  concerned. 

Though  the  Cleveland  Pocket-in-head  Rotator  hits  a 
harder,  snappier  blow,  it  hasn't  that  hard-to-hold  vibra- 
tion so  noticeable  in  most  drills.  There's  no  back  lash 
or  chatter  to  jar  and  wear  out  the  operator — and  the 
drill.  The  blows  are  uniform  as  the  air  pressure  never 
pulsates. 

By  means  of  the  Pocket-in-Head  the  piston  chamber  uses 
only  one  third   of   the   air   available.     The   full   pressure 
is   maintained   during  the   entire   stroke. 
Bulletins  45-A  and  49  gives  you  full  particulars. 


The  Cleveland 
Rock  Drill  Company 

3734  East  78th  Street, 
CLEVELAND,  OHIO 

EASTERN  HEADQUARTERS: 

Room  526,  30  Church  St..  New  York  City 

PACIFIC  COAST  HEADQUARTERS: 

509  Peoples  Bank  Bldgi..  Sacramento,  Calif 

MIDDLE  WEST  HEADQUARTERS: 

905  14th  St.,  Denver,  Colo. 

SALT  LAKE  OFFICE: 

313  Dooly  Block.  Salt  Lake  City.  Utah 

Canadian  Trade  Supplied  by 


Cleveland 

POCK.ET-IN-HEA.D 

Rotators 
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1 

High-Grade 

Sodium  Cyanide 

96-98  7o 

Cyanogen    Contents    51-52% 

Cyanegg 

The  same  high-grade  Sodium  Cyanide 
in   the  convenient  form  of  1   oz.  egg- 
shaped   pieces. 

1 

The  Roessler  &  Hasslacher 

Chemical  Company 
709-717  Sixth  Avenue,  New  York 

Works:  Perth  Amboy.  N.  J. 
Niagara  Falls.  N.  T.         Saint  Albans.  W.  Va. 

lllllllllllllllllllllllllllltllDIIIIIIIIIIIIIIIUIIIIIIIIIIIIIIIIltllllllllllllllllllllllllllllllMliriHIIIIIIIII 

1 

ASSAYERS  &  REFINERS 

Specialists  in 

Palladium  PLATINUM  Iridium 

Rhodium         Ruthenium        Osmium 

Gold  and  Silver 

PLATINVM  (CRAP  PUBOKABCI) 


BAKER  &Ca INC. 

Refiners  and  Workers  of  Platinum  GflliLandSilver 


NEWARK,  N.  J. 


SI.  w.ti.bA.i    GMnii 


^nmHiini  i  Ai  mi  mi  iiniiiuinimiiiniutiii  intiiiiiim  m  un  iiiiiiiiniiiTim  mi  1111 1  ■■  i  tin  mi  imiiii  i  mi  i  iiii  iiinHiiiutiiimmiimnMaiK 
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PLATINUM 

in  all  Standard  or  Special  Forms 

I    REFINING  ASSAYING 

MANUFACTURING 

We  are  specially  equipped  for 
|  the  testing  and  sampling  of  any 

Platinum-bearing  materials. 

|     J.  Bishop  &  Go.  Platinum  Works 

MALVERN,  PA. 

^liimiiiiiiillliiiliiiHiiiimimiimniiii iiiiiiiniiiiini in tun iiiiiiiiiiiinmi 


All 
Grades 


Rogers,Brown  &  Co. 


U 


SALES  AGENTS 


CINCINNATI  BUFFALO 

NEW  YORK  ST.  LOUIS 

CLEVELAND  BOSTON 

CHICAGO  PITTSBURGH 

PHILADELPHIA 


McKiernan-Terry  Drill  Co. 

Manufacturer!    of 

Core  Drills — Pile  Hammers 
Lifting  Jacks 

21  Park  Row,  New  York 

-•umiimiiimTTmiminiM  milium  nm iniiiiniiui iminii niiniii <r. 


ATKINS  KROLL  &  CO.,  San  Francisco 

IMPORT  MERCHANTS 

DANISH   FLINT  PEBBLES.  SELEX  LINING.  CYANIDE 

QUICKSILVER.    MINING  CANDLES.    FIREBRICK 

BORTS   AND   CARBONS.    BLACKSMITH   COAL,   COBS 

IMPORTED    FUSE.    SCHEELITE    CONCENTRATBS 

SUPERIOR  QUALITY  ZINC  DUST 

STOCKS  CARRIED 

Buyers  of  Bismuth  Ore 


■nit itl I tiling 

D 

amond  Drill  Contracting 

Co. 

f 

Manufacl 

and   the    ' 

urers    of    Diamond    P. ill. 
S'one"    patent    double   ti 

and     Suppl 

be    rcr    bai 

rel 

Co 

ntractors 

for  all  kinds  of  Diamond  Drill 

Work 

429  First  Ave 

Write  for  price* 

Spokane 

,  Wash. 

I  I 
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Keep  your  Eye  on  the  © 
SEARCHLIGHT  SECTION   fl 
and  your  advertisements  in  it 
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American  Smelting  &  Refining  Co. 

Producers  of 

Gold  Arsenic 

Silver  Cadmium 

Copper  Cadmium  Sulphide 

Lead  Selenium 

Tin  Tellurium 

Spelter  Thallium 

Zinc  Dust  Bismuth 

Zinc  Oxide  Test  Lead 

(Columbine  Brand)  C.  P.  Litharge 
Nickel 


EQUITABLE    BUILDING,    120  Broadway,    New  York 
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United  States  Smelting 

Refining  &  Mining  Company 

55  Congress  Street,  Boston,  U.  S.  A. 

Buyers  of 

Gold,  Silver,  Lead  and  Copper  Ores;  Lead  and  Zinc  Concentrating  Ores;  Matte 
and  Furnace  Products 

Refiners  of  Lead  Bullion 

Producers  and  Sellers  of 

Gold,  Silver,  Lead,  Copper,  Arsenic,  Insecticides,   Fungicides,   and  Cadmium. 

Operating  Offices 

912  Newhouse  Building,  Salt  Lake  City,  Utah;  Kennett,  Cal.;  Goldroad,  Ari- 
zona; Eureka,  Colorado  (Sunnyside  Mining  &  Milling  Co.);  Baxter  Springs, 
Kansas;  120  Broadway,  New  York;  Pachuca,  Mexico    (Real  del  Monte  Co.). 

Selling  Offices:  120  Broadway,  New  York 

United  States  Smelting  R.   and  M.  Exploration  Company 

For  examination  and  purchase  of  Metal  Mines,  55  Congress  St.,  Boston,  Mass.   District  Offices,  120  Broadway,  N.  Y. 

1504  Hobart  Building,  Ssn   Francisco,   Cal,  Newhouse  Building,  Salt  Lake  City,  Utah. 
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International 
Smelting  Company 

25  Broadway,  New  York 

Purchasers  of 

Gold,  Silver,  Copper 

and  Lead  Ores 

Smelting  Works 

International.  Utah  Miami,  Arizona 

Ore  Purchasing  Department 
618  Kearns  Building.  Salt  Lake  City,  Utah 

Refineries 

Raritan  Copper  Works,  Perth  Amboy,  N.  J. 

International   Lead   Refining  Co.,   Bast  Chicago,  lad. 


enith 

inc 


American  Zinc  &  Chemical 

Works;  ^-^  Office: 

Langeloth,  Pa.        LjOITipany         Oliver  Bldg. 

Pittsburgh 

Producers  of 

Zinc 

Prime  Western  and  Brass 

Zinc  Oxide     Zinc  Sulphate     Zinc  Dust 

Salt  Cake       Nitre  Cake 

Sulphuric  Acid 

Coal 

Buyers  of  Zinc  Ores 

SOU   ASBNT8 

The  American  Metal  Co.,  Ltd. 

61  Broadway,  New  York 
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United 
Metals 
Selling 
Company 

25  Broadway 
New  York 


Electrolytic  Copper 
NEC  and  BM 

Best  Selected  Copper 
ABS 

Tig    LiCdU        anil  Corroding 

International  I.  L.  R.  Co. 
Electrolytic  Zinc 

lllclmt   Ormdc  and    Parity 

Anaconda  Electric 

Selenium,  Arsenic,  Nickel   Salts,  Tellerium, 
Cadmium,  Copper  Sulphate 

Mjiimnniti'iiii  nil miiiiii imiiiiHiHWlMMWiHiiti 


nith 
inc 
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The 
American  Metal  Co.,  Ltd. 


61  Broadway 
New  York 

Boatman's  Bank  Bldg. 
ST.  LOUIS 


Oliver  Bldg. 
Pittsburgh,   Pa. 

A.  C.  Foster  Bldg. 
DENVER 


Buyers  o] 

Gold,  Silver,  Lead,  Zinc, 
and  Copper  Ores,  Copper 
Matte,  Copper  Bullion 
and  Lead  Bullion,  Molyb- 
denum Concentrates  and 
Tungsten     Concentrates 

Producers  of 

Gold,  Silver,  Copper 
Lead  and  Zinc 
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Buyer*  of 


Ores — Concentrates — Lead  Bullion — Dore  Bullion — Residues 

Containing 

Gold — Silver — Platinum — Copper — Lead 
BALBACH  SMELTING  AND  REFINING  COMPANY 

Work*  i  Newark,  N.  J.  Established  18S2  Offices  i  Newark,  N.  J.— 280  Broadway,  N.  Y. 

BALBACH  METALS  CORPORATION 

Established  1922 
280  Broadway,  New  York 


ammiililii minim mil > I u inmiiiiiim mi mum mm iiiimimm umimimimiimimim i mm iiiimiiiiiii I mm iiiiimiiiiiimimiimimiiiiimiin 

niiiiiimiimiiiii i i i in i mmiiiimimiimiimimiiii mi iiiiimimiiiiimiiimiiiiimiimmiiiiiiiiiiiiiiimimimiimii mimimiiii mm iiimimiimiimiimiii milium mimiimiiiiiiiiiimiiiiiimiii 

BARTLESVILLE        ZING        COMPANY 

Bartlesville  and  Blackwell,  Oklahoma 


ZINC  OXIDE 


ZINC 


ZINC  DUST 


Prime  Western  and  Brass 

Sole  Agents: 

THE  AMERICAN  METAL  COMPANY,  LIMITED 

61  Broadway,  New  York 

HinmirHmiiHHipiiimiminMniinimiiiiiHiiinin^ 
^iiiiriiiiiiiiMiHimiiHiiiiiiiiiimiKiiiriimiiniiiiiiiinn n iiiiiiiiiiiiiiiiiiniiniiiiiiuiiif HiiiiiimiiiiiiiiiiiiiiiiimimiMiiL'      sfniitiiiiiiiiiiiiriiiif  iiiifrriiniiiitiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiitiiiiiiiiiiiiriiiiiiiif  iiitiiif  iiiriiiiTiiitiiiiiifi-iiiitiiiMiiiiiiiiiiiiiiitxiiiiniiffil. 


United  States  Metals 
Refining  Co. 

New  York  Office:  61  Broadway 

Smelter  and  Refinery  at 

CARTERET,  NEW  JERSEY 

Buyers  of: 

Ores,  Mattes,  Concentrates,  Residues 

containing  Copper,  and  or  Silver,  and  or  Gold, 

Copper  Bullion,  Black  Copper, 

Copper  and  Brass  Furnace  Materials 

Producers  of: 

Electrolytic  Copper,  "DRW"  Brand 

Silver,  Gold, 

Platinum,  Palladium,  Selenium 


COPPER 


(ELECTROLYTIC) 


LNS  Brand 

Triangle  Special  Brand 


Made  and  Sold  by  the 


NICHOLS 
COPPER  COMPANY 


Sales  Office: 
25  Broad  St. 


Refinery 
Laurel  Hill 


Cable  Address  "Triangle" 

NEW  YORK 
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AMERICAN  ZINC,  LEAD  &  SMELTING  CO. 

Purchasers  of 

Zinc  and  Lead  Ores 

Address,  1012  Pierce  Building,  St.  Louis,  Mo. 


Exploration  Department  for  the  purchase  of 
Metal  Mines  &  Metal  Mining  Companies,  55  Congress  Street,  Boston,  Mass. 
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ILLINOIS  ZINC  CO. 

PERU,  ILLINOIS 

Manufacturer*  of 

SELECTED  BRASS,  SLAB  ZINC 
and  SULPHURIC  ACID 

Rollers  of   SHEETS,   PLATES   and   STRIPS 

ZINC  in  special  sizes,  squares  and  circles,  cut  to 
order.  Etchers',  Engravers',  Lithograph- 
ers' and  Battery  Plates.  Paper  and  Card 
Makers'  Sheets. 

EASTERN  SALES  OFFICE 

Tel.  Worth   1496  280   Broadway,  New   York 

~t iiiiiiiiiiiin mi i Miiiimmiiiiiu him iiiiiiiiiiiiiiiiiimimiimiiiiiiimn 1 ihhiiimi 


Matthiessen  &  Hegeler  Zinc  Co. 
La  Salle,  111. 

Manufacturers  of 

SHEET  ZINC 

(Corrugated  and  Plain) 

RIBBON  ZINC,  in  Coils 

SLAB  ZINC 

SULPHURIC  ACID 

Sheet  Zinc  for  use  in  the  Cyanide  Process,  perforated 
•e  as  to  meet  the  requirements  of  the  Mexican 
Customs  Laws. 

Eastern   Office: 
2*3  Broadway.  New  York  City  Telephone  Barclay  5291  | 

^fitmiimm i run MMUdHlimmmmiltll iniiiiiiiMiminiiminiiiiiiiiiiipiiniiiimiiiHiiitiiiiiiiiiiiminiitiiir 

uilllMllimilllllHiniilllllt I iiiitimiiiuiumiiMtmi.mu niiuin HimilllMimiimmillllllllimilllllllllllllllimiL 

ORES— METALS— MINERALS 

FERRO-ALLOYS 
ALUMINUM 

SHHTS  and  INGOTS 

Molybdenum  Manganese 

Tungsten  Vanadium 

Bismuth  Chrome 

Copper             Antimony  Zinc 

Lead                      Nickel  Tin 

GOLD— SILVER— PLATINUM 


Charles  Hardy  &  Ruperti,  Inc. 
US  Broad  St.,  New  York  City 


THE  GRASSELLI  CHEMICAL  CO. 

Producers  of 

ZINC 

ZINC  DUST 

SHERARDIZING  ZINC 

Buyers   of 

ZINC  ORES 
ZINC  CONCENTRATES 


Guardian  Building 
CLEVELAND,  OHIO 


347  Madison  Avenue 
NEW  YORK,  N.  Y. 


iimiiMiimiiiiiiiiiiMiitiiiiiiiiiiiiiiimiiiii nun iiipiitiimimiiir; 


Irvington  Smelting 

&  Refining  Works 

Formerly  Glorieux  Smelting  cV  Refining  Works 
Buyers,  Smelters  and  Refiners  of 

Gold,  Silver,   Lead,  Copper  and   Platinum 
Ores,  Sweeps  and  Bullion 

Manufacturers  of  Copper  Sulphate 
Irvington,  New  Jersey 

Lebish  Valley  R    R.  eoDneetton 

New  York  OfBse: 

CHARLES  ENGLEHARD.  Hudson  Term.  Bide.,  30  Church  St. 


PHELPS  DODGE  CORPORATION 

99  JOHN  STREET,  NEW  YORK 

"C*Q" 
ELECTROLYTIC 


COPPER 


"PJ>.CV" 
CASTING 


nri tiiiilliililimilllMIIHlR 
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Rates:   One  half  inch,   $25  per  year,  subscription  included  I 


ABRAHAMSON,  Hjalmar 

518-28  U.   S.  Nat'I  Bank  Bid;..  Denver,  Colo. 
No   professional    work    undertaken 


ADAMS,  Huntington 

MINING   ENGINEER 
c/o  While.  Weld  &  Co. 


ADAMSON,  W.  G. 

MINING     ENGINEER     AND     METALLURGIST 


ADDICKS,  Lawrence 

CONHULT1NU  ENGINEER 
51    Maiden   Lane.    New    York   ( 
Cable:    Catie.    New    York 


AGUILAR-REVOREDO,  J.  F. 

CONSULTING    MINING    ENGINEER 

Elimination,    valuation    and  derel 
mines   in  Bolivia 
Casilla    176.    drum.    B 


ALDRIDGE, 

Walter  H. 

MINING    AND 

METALLURGICAL 

ENGINEER 

41    East    12nd   St..   New   I 

rE 

ALLIED   ENGINEERS,   Ltd. 


A.    K.    Knickerbock 
M1NIN 

I 


_    Pearl.   E.    R.    Cullity 
ENGINEERS    AND    GEOLOGISTS 

Mine     Management 
The    Pas.    Mai  . 


ANDERSON,  A.  P. 

CONSULTING    MINING    ENGINEER 

I".     S.      Smelting.     Refining     &     Mining     Company 

10 111    Uobart    Bldg..    San    Francisco.    Cal. 


ANDERSON,  G.  E. 


Engineering    Co. 

GEOLOGISTS 

Petroleum.    Metals 

206   Anchor  Bldg..   Fort  Worth.   Te: 


ARNOLD,  Ralph 

GEOLOGIST     AND    PETROLEUM     ENGINEER 

639    South    Spring    St..    Los    Angeles.    Cal. 

12    Broadway.   New   York 

Cable:     Ralfarnoil  Code:     Bentley's 


B.   C.   Austin     G.  E.   Gamble     W.   V.   Wilson 

AUSTIN,  WILSON  &  GAMBLE 

MINING     ENGINEERS 

316  Kohl  Bldg..   San  Francisco 

Cable:    Austin  Usual    Code' 


AYRES,  W.  S. 


BALL,  Sydney  H. 


MINING    GEOLOGIST 
4  2    Broadway,    New    York 

Cable:     A 


Rogers.    Mayer    &    Ball 


BANCROFT,  Howland 

MANAGER.     SINCLAIR     PANAMA     OIL 


Bedford    McNeill 


BANKS,  Charles  A. 

MINING    ENGINEER 
612    Pacific    BlJg..    Hastings    i 


Cable:    Bankca 


Code:    Bedford    McNeill 


BANKS  &  SON, 

John  H. 

MINING 

ENGINEERS    AND 

SI .  .    N  ' 
Metbai.ks" 

METALLURGISTS 
•   York 

BARRY,  John  G. 

MINING   GEOLOGIST    AND   ENGINEER 

Explorations.      Examinations,      Development.      Geol. 

■    Ton.    M .         -  Mexico    specialty. 

s.    c/o    A.    S.  &    R.    Co. 


BATESON,  C.  E.  W. 


CONSULTING    MINING    ENGINEER  AND 

GEOLOGIST 

William    St.,    New    York,    c/o    Ricketts  &    Coi 

pany.    Inc..    formerly    with    Ricketts    &  Banks 


BATTEN, 

H. 

I.. 

MINING 

ENGINEER 

614  Pende 

St. 

W..   Yanco 

B. 

C. 

Cable:    Alan 

ns 

Code: 

Bedford 

McNeill 

BEATTY,  A.  Chester 

CONSULTING     MINING 

25    Broad    St..    Ne> 
No  professional  work  e 
Cable:  Granitic 

ENGINEER 
York 

Hamilton,     BeauchawD,     Woodworth,    In 

BEAUCHAMP,  F.  A. 

METALLURGIST 

Specialty:   Flotation 

419     Embarcadero.     San    Francisco 


BEAUDETTE, 

A 

J. 

MINING 

ENGINEER 

Istmina. 

Republic 

of 

Colombia,    South 

America 

BEDFORD,  Robert  H. 

MINING   ENGINEER 
Grass    Valley.    California 


BELL,  Charles  N. 

CONSULTING    MINING    ENGINEER 


BOISE,  Charles  W. 

MINING    ENGINEER 
Foreign  Exploration 
Room   1507.    14   Wall  St.,  New  York 
Cable:    Mukeba 


BOTSFORD,   C.   W. 

CONSULTING    MINING    ENGINEER 
GEOLOGIST 

Room   2093.    211    O'Neill  Bldg..  Phoenix. 

AND 

Arizona 

BOTSFORD,  R. 

s. 

MINING    ENGINEER 

Room   2083. 
New    York 

No.   5 
City, 

1   Church  St.. 
D.    S.    A. 

BOYLE. 

Jr 

i 

,  John 

ATENT    ATTORNEY 

Oi 

Bldg..    Washington,    D 

C 

Sixteen 

:.i    the    Examining    to 
U.   S.  Patent  Office 

1  s 

BRADT.  Harlan  H. 

MINING  GEOLOGIST  AND  ENGINEER 
120    Broadway,    New   York   City 


BRALY, 

N 

Tir 

B. 

MINING    ENGINEER 
le   Standards    in    Mining 
Butte,   Montana 

BROCKUNIER,  Sam  Hugh 

MINING   ENGINES. 

PETROLEUM   GEOLOGIST 

6624    Dalzell    Place.    Pittsburgh.    Pa. 


BRODIE,  Walter  M. 

MINING    ENGINEER    AND    METALLURGIST 

47    Cedar    S:..    New    Y,    I: 


BROWN,  R.  Gilman 

CONSULTING   ENGINEER 
Pinners    Hall,   London.   E.    C. 
Cable:    Argeby  1 


BROWNE,  Spencer  C. 

MINING  ENGINEER 
2    Rector   Street,    New   York 
Cable:    Spenbroivne,    New    York 


Burch.    Hershey    &    White 

BURCH,  Albert 

CONSULTING   ENGINEER 

Crocker  Bldg..   San  Francisco 

Cable:    Burch  I 


BURCH,  H.  Kenyon 

CONSULTING    ENGINEER 

806    Jr.    Orpbeum    Bldg..    Los    Angeles 

Cal. 

BABB,  Percy  Andrus 

MINING     AND 

METALLURGICAL 

ENGINEER 

Apart.  No 

92,  Pachuca. 

Hgo.. 

Mexico 

BALL,  C.  Leonard 

PRESIDENT  AND  GENERAL  MANAGER 

Compania  Huanchaca  de  Rolivia,  Pulacayo.  Boliv 
Cable  Address:   Lenball,   Antofagasta,   Chile 


BELMONT,  Arthur 

CONSULTING    MINING    ENGINEER 


BJORGE,  Guy  N. 

MINING 

GEOLOGIST 

788  Mills  Bldg.. 

San  Francisco. 

Calif. 

BURCH,  HERSHEY  &  WHITE 

Albert  Burch.   O.   H.  Hershey.  Lloyd  C.  White. 

CONSULTING     MINING    ENGINEERS 

Crocker    Bldg.,     San    Francisco 

Cable  Address:  "Burch"  San  Francisco       Usual  Codea 
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BUKDICK,  Charles  A. 


MINING    AMD    METALLURGICAL   ENGINEER 

Equitable   Bldg..    120  Broadivay,   New  York 

Phone:    Reel,  r    10  15 


COHEN,  Samuel  W. 

CONSULTING    MINING    ENGINEER 
Dominion  Express   Bids..   Montreal,   Canad 


DEFTY,  W.  E. 


MINING  ENGINEER 

618    North    Third    Avenu 

Phoenix,  Arizona 


BURGESS,  John  A. 

MINING    ENGINEER    AND    GEOLOGIST 
648    Mills    Bid*.,    San    Francisco.    Cal. 


COLBATH,  Jas.  S.     mining  engineer 

Specializing     In     the     Applications     of    the    Cyanide 
Process.       Equipment     ami    Operation     of     M 
Benguet   Consolidated  Baguio  Benguet.  P.  1. 


DEMMING,  Henry  C. 


MINING    ENGINEER.    GEOLOGIST,    MINER  1L- 
OGIST   AND  CHEMIST 
Offices  and  Laboratory 
1152    Mulberry    .St..    Harnsburg,    Penn. 


BURNS,  William 

MINING  ENGINEER 
788    Mills    Bldg.,    San   Francisco.    Calif. 


COLE,  F.  L. 


MINING   ENGINEER 

98    Bulvarny    Prosper! 

Harbin,    Manchuria.    Chin 


Amruslraco 


D3NNIS,  Clifford  G. 


MINING   ENGINEER 

Crocker  Bids..  San  Francisco 

Cable:    Sinned  Code:    McNeill 


BURRALL,  Frederick  P. 

MIMXG    ENGINEER 

Dawson 

Yukon    Territory.    Canada,     36th 
233    Broadway,    New    York 

Floor 

CALKINS,  F.  E. 

1  MINING    CEOLOGIST    AND    ENGINEER 

Globe.  Arizona 


COLLBRAN,  Arthur  H. 


MINING  ENGINEER 

Seoul,    Korea 


COLLINS,  Edwin  James 


MINING   ENGINEER 

Mine   Examinations    and   Management 
1008-1009   Torrey  Bldg..   Dululh,   Minn. 


DEWEY,  STRONG, 

TOWNSEND  &  LOFTUS 

PATENT   ATTORNEYS 

907-917    Crocker    Bldg.,    San    Francisco 


CALLOW.  J.  M. 


COLLINS,  George  E. 


MINING    ENGINEER 
Examinations    and    Management 
307     Boston    Bldg..    Denver 


DICKERMAN,  Nelson 

MINING  ENGINEER 

The   Insurance    Exchange.    San    Francisco 

Cable:   Deerhodor  Code:    McNeill    1908 


CAMPBELL,  J.  Morrow 


MINING  GEOLOGIST  AND  ENGINEER 
,    Siei-I    Bros.    A:    Co..    Ltd. 
Rangoon,   Burma 


COLLINS,  GLENVILLE  A., 

CONSULTING    MINING    ENGINEER 
21   Broad  St..  New  York  Cily  Vancouver. 


DORR, 

John  V 

N 

President,   The  Dorr 
ical  Engnuir-. 

101   Par 

Co.. 

DTI  1 

1    A\ 

Metallurgical 
Igations.   Plant 
.,   New   York 

and    Chem- 
Deslgn 

CARPENTER,  Alvin  B. 

MINING    ENGINEER 
6  7  3.',    ]  -  rwood.  Cal. 


COLLINS,  Henry  F. 

MINING   AND    METALLURGH  AL   ENGINEER 
66  Finsbury  Pavement,  London,  E.   C. 


DRAPER,  MARSHALL  D. 

MINING    ENGINEEil 
Kotchlu.    Yunnan.    China.      O.   S.   Address:    218 


CHANCE  &  Co.,  H.  M. 

COAL                 MINING    ENGINEER* 

IRON 

839     1 

CHANNING, 

J. 

Parke 

CONSI 

LTINi,    UNO 

KjEKB 

11    I: 

oad 

York 

CHASE,  Charles  A. 


MINING    ENGINEER 

1:1  IK..   Denver 


CHASE,  E.  E.  and  R.  L. 


UJD    OEOLOOICAL    ENGINEERS 
Nit.    Bk.    Bhlir. 


COLLINS,  W.  F. 


CONSULTING  MINING  A  METALLURGICAL 

ENGINEER 

Cable:    Collins,    Peking  Peking,    China 


CONSTANT  CO.,  C.  L, 


MINING.     METALLURGICAL     AND    CHEMICAL 
ENGINEERS 

Nan   Yurk  Office.   SSI   Broadway,    Nov  York,   N.  Y. 

Cuban  Office.  Amargura   23.  Havana,  under  J.  C. 
Porter.     Registered   Mining  Engineer  under 


i  ubii 


COPELAND,  Durward 

METALLURGICAL    ENGINEER 

i         .     II  111,     M     .    and    Llalla 
gua,   Bolivia.   South   Ami 


DREW,  C.  V. 


MINING    ENGINEER 

With    Cerro    de    Pasca   Copper   Corporation.    Room    4, 

Filth   floor.    15   Broad  St..   Km    York 


DUDLEY,  H.  C. 


MINING    ENGINEER        •» 
70)    Lonsdale    Bldg  .    Dulutl  .     Minn. 


DUNCAN  &  I.INDLEY 

MECHANICAL    ENGINEERS 
for    Mine.,     r  I    Mills.      649    Mills    Bldg.. 


DUNNING.  Charles  H. 


mining  BNUINKKU 
Prescott,  Arizona 


CHED15,  L. 

INI. I  MEI  'It     I 

Initloni 


([  WT.  Frederick  G. 


1ND  PETROLEUM 

31  ii.  k  City 


<  I   MJSEN,  Carl 

EBB 

turn  of  mills 

vanning. 
r    ■   -    Plant* 


I  [  EMENTS,  J.  Morgan 

MINI 

SO      Brad      St..      N>~ 

Coda:    1: 


CRANSTON,  Robert  E. 


CRUGER,  James  P. 


MINING  ENGINEER 

lions  anywhe 


mill,  a  WARTENWBTl  BH 

ENGINEERS.    DESIGNERS    AND  BUILDERS 

01    Mini      Metallurgical    and    Industrial    Plants 

I 


DARLING,  Harry  W. 


MINING  ENGINEER 
i.    Tlmml.i.    I  i 

Ontario,    Canada 


DWIGHT,  Arthur  S. 

MINING     i  M.IN11  11    AND 
Bl  -i.lway,    Nei 

1                                    .      I        M.N' i.l 

METALLURGIST 

York 
.   Miners  A  Smelters 

EASLEY,  Gcorfro  A. 

MININ'I     KM.1NKKU 
In    Par.    EtellrU.    Bontt)    America 
i  I*i    I'aa 


BASTON, 

Stanly 

MINING 

A. 

ENGINEER 

Hunger,    Bi 

*    Sullivan 

Mining 

Idaho 

and 

I  HI'..  .1.  A. 

I   I  INi:     MINING     I  NGINEER 
La   Salic.    Illinois 
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Win.  W.    Elmer 

Geo.   C. 

Hogg 

ELMER  &  HOGG 

CONSULTING    MINING    ENGINEERS 

Admin 

strati  on 

U.    S.    Nat.   Bank   Bids., 

PortlatK 

.  Oregon 

FISHER  &  LOWRIE 

CONSULTING  GEOLS.  AND  FUEL  ENGRS. 

lit.     National     UanU     BUg..     Denni 

1409.     170     Broadway,     New     York 

faille:    CalilMuMl  Usual    Codei 


GRAHAM,  Stanley  N. 

MINING  ENGINEER 

Mining   and  Metallurgical    Dept.,   Que 

Kingston,    Out.,    Canada 


EMERY,  A.  B. 

MINING    ENGINEER 
.Messina,    Trans' 


FLAGG,  Arthur  Leonard 

CONSULTING      ENGINEER 
108    Fleming    Building.    Phoenix,    . 


GRANT,  Wilbur  H. 

GEOLOGICAL    AND    MINING    ENGINEER 

121::    Hobart   Bldg..    5S2    Market   St. 

San    Francisco 

Code:    Bedford     McNeill 


EM  LAW,  H.  S. 

MINING   ENGINEER 
36th    Floor,     233    Broadway.    New    York    City 
Trona,    Calif. 


ERDLETS,  Jr.,  Joseph  F.  F>. 

MINING   ENGINEER 


Cable    Addre: 


EUSTIS,  F.  A. 

MF.TAI.LCRGICAL 
mirk   tolli 
Telei>! 
N,«    Vork   CUr. 

AND   MINING    ENGINEER 
ted.    131    State    St.,    Boston. 
n   5032.      2   Recto. 

Telephone    Rector     M2I 

FOHS,  F.  Julius 

Kirby    BIrlg. 

Dallas,  Texas 

GO   Broa  [m  83 . 
No  professional   u 

OIL   GEOLOGIST 
1st    Nat'l   Bank   Bldg. 
Tulsa,  Oklahoma 
New    York 
oik   undertaken 

FORBES, 

David  L. 

H. 

MINING  ENGINEER 

Kirkland  Lai. 

e,   Ontario 

FOWLER,  Samuel  S. 

MINING    ENGINEER    AND 
Nelson,    British 
Cable:     Fowler 

METALLURGIST 
.'olumbia 

Usual     Codes 

ndijs.  H.   F.  Sohnlein,   M.   G. 

GRONDIJS  &  SOHNLEIN 

CONSULTING  MINING   ENGINEERS 


ores  in  any  quantity  up  to   10   toils. 

Office:    Compania    1204 
Ore    Testing    Works:     Avcnlda    Manuel     Montt    15 
Santiago,   Chile.      Cables:    Grondysohn. 


GRUGAN,  Justice  F. 

MINING  ENGINEER 

135     Broadway,     New     Y 

Cable   Address:    Jusgrugan,   New   York 


EVANS,  Burr 

CONSULTING     ENGINEER 
California     Mines     and     Mining    and     Hyd    i-Pneur, 

Power.   An-  Mining  and  Miliii  e    ' 


FRANCE 

T.  H. 

MINING 

ENGINEER 

42 

Broadway. 

New    York 

C 

ty 

GUESS,  H.  A. 

MINING  ENGINEER 
120    Broadway,    New    York    City 


'  EXPLORATION 

COMPANY 

OF  MEXICO 

Examination   and 

Management   of    Min 

Chief 

Engineer 

Mail 

1    1.    M 

airsehfleld 

Apartado    2407    Mei 

Ico   City 

FRANK,  ALFRED 

MINING   ENGINEER 
1121    Newhouse    Bldg..    Salt    Lake    City,    Utah 


HAGER,  Dorsey 

PETROLEUM    GEOLOGIST    AND    ENGINEER 
522    Fifth    Ave..    New    York    Cits 


EYE,  Clyde  M. 

MINING    AND    METALLURGICAL   ENGINEER 

1006   Hobart   Bldg..   San  Francisco.   Cal. 

Cable:   Ey.con  •  Code:  Western  Unio 


FARISH,  George  E. 

CONSULTING    MINING    ENGINEER 

First   National  Bank  Bide.   San  Franciscc 


FERRIER,  W.  F. 


CONSULTING    MINING    ENGINEER    AND 

GEOLOGIST 

204    Lumsden    Bid;;..    Toronto.    Out. 


FESING,  Herman  W. 

.MINING   ENGINEER 
Lake    Superior    Copper    and    lion    E 
Houghton,    Midi. 


FINCH,  John  Wellington 

MINING  GEOLOGIST  AND  ENGINEER 
14  Wall   St.,  New  York.      Telephone:   Rector   S 


FINLAY,  J.  R. 

MLNING  ENGINEER 
Room    1410,    170    Broadway.    No 


FITCH  COMPANY,  Walter  Jr. 

SHAFT     AND     TUNNEL     CONTRACTORS 
Eureka,    Utah 


FARISH,   John    B. 

MINING    ENGINEER 

No    proip^ionai    work    accepted 
Address:    Stanford  Court,   San  Francisco 
Cable:     Farish 

Cal. 

FULLER,  John  T. 

MINING   ENGINEER 
American   Bauxite  Co..  Bauxite.   Ark.     Permanent  ad- 
dress.     13015    Mam  St.,  Honesdale,  Pa. 


FULTON,  Chester  A. 

MINING   ENGINEER 

c/o  Davison    Sulphur    &    Phosphate   Co. 

1100    Garrett    BUI:;..  1211    Broadway. 

Baltimore.  New  York. 


GAHL,  Rudolf 

CONSULTING 

Specializes    in    Concent 

ing  of 

SO!     Equitable 

METALLURGIST 

ation.    Flotation     and 

Cooper  Ores 

Bldg..     Denver.    Colo. 

Leach- 

GARREY,  George  H. 


CONSULTING    MINING    GEOLOGIST    AND 
ENGINEER 


Bullitt    Elds..    Plil'adelphia.    Pa. 
Code:    Bedford-McNeill 


GARZA 

CONST 

r    ii 

Aid. 

LTING 

ipe„  J.M., 

GEOLOGIST 

ENGINEER 
1    Manaeemei 
1.  Toneon,   Ci 

E.M.,  M.E. 

AND   MINING 
aliuila,    Mexico 

Box    2  2 

GEMMILL,  David  B. 

MINING    AND    METALLURGICAL  ENGINEER 


GIBSON,  Arthur 

MINING    ENGINEER 
Placer   Mining    and    Magnetometric    Detciminati 
Mineral     Concentrations     in     the    Meld. 
300    Kaicht    SI..    San  Francisco.  Cal. 

IIS    of 

GIANELLA,  Vincent  P. 


HALL,  R.  G. 


MINING     AND     METALLURGICAL    ENGR. 
Complex    Ores.    Electrolysis 
iversity  Club  St.  Louis.  Mo. 


HALLORAN,  Will 

MINING  ENGINEER 
Kingman,    Arizona 


HAMILTON,  E.  M. 


METALLURGIST 
;y:    Cyaniding    Gold    and    Silver   Ore3 
Tim    Embarcadeio,    San    Francisco 


HAMMOND,  John  Hays 

CONSULTING    ENGINEER 
120    Broadway,    New    York 
(ode.    Bedford-McNeill 


HAMPTON,  William  Huntley 


CIVIL    ENGINEER.     CHEMIST. 

on.  Refined  Oils  and  Aniinoni  i  'ill 

Peat,    etc.,    by    Hampton-Rvan    Process 
?st    Park    St.,    Portland,    llctoi 


HARDY,  J.  Gordon 

MINING  ENGINEER 
Room    1505,    00    Broadway,    New    York    City 


HARPER,  Harry  A. 


HARRIS,  Joseph  W. 

Chemical,    Metallurgical    and   Milling   Patents 
Washington  Loan  &   Trust   CMg..   Washington.   D. 


HAWXHURST,  Robert,  Jr. 

MINING    ENGINEER 
2::  1    llolbrook   Building 
5S    Sutter   St..    San   Francisco. 
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HEINZ.  N.  L. 

ENGINEER 
Design    and    erection    of   zinc    and    Sulphu 
plants    and    parts    thereof 
River  Forest.  Illinois 


HENDERSON,  H.  P. 

MINIXC  ENGINEER 
5JS  Fifth  Are.,  New  Yor 


HERSEY  Co.,  Milton,  Ltd. 

MINING    ENGINEERS 

Consultation.    Examination    and    Management 

8  4    St.    Antoine   St..    Montreal.   Can. 

"Mllhersey" — Bedford-McNeill     Code 


Burch.    Hershey  &   While 

HERSHEY.  Oscar  H. 

CONSULTING    MINING    GEOLOGIST 

Crocker    Bldg..    San    Francisco 

Cahle:    Bershey  Code:    McNeill 


HOWIE,  A.  S. 


MINING    ENGINEER 

asilla    No.    IJ07.    Lima,    Peru 
nd    Cables  :    Howii 


Bentleys    Codb 


HOYLE 

Charles 

HUONG 

ENGINEER 

Apartado    S. 

El  Oro. 

Mexico 

HUNT  &  Co.,  Robert  W. 

MINING     ENGINEERS 
Eliminations    and   Reports    of    Properties    and    Pr< 
esses.    Development    of    Properties,    Consulta- 
tion   Assayers    and    Chemists,    Inspection   and 
Te^t*    Material-.    Machinery    and    Structural 
Steel  for  Structures.     Chicago.  111. 


JULIAN,  E.  A. 


MINING  ENGINEER 

Goldfleld     Consolidated     Mines     Exploration 
Crocker   Bldg..   San  Francisco.   Cal. 


JUSSEN,  Edmund 


MINING    ENGINEER 

25<!   Warring  St..   Berkeley.    CtL 

Code ;    Bedford-McNeill 


KEENE,  Amor  F. 

CONSULTING     MINING     ENGINEER 
23  3    Broadway,    New    York 
Cable :    Karnor.    New    York 


KELLY,  Sherwin  F. 

MINING    GEOLOGIST   AND    ENGINEER 
Beinn  A'  Kyor.  Lawrence,  Kansas 
American    Representative    and    Consulting   Engine 
"C.    &    M.    Srhlumberger,    Prospection    Electrin 
of   Paris.    France 


HESS.  Rush  M. 

MINING  ENGINEER 

Examination.  Consultation.   Supervision.      SO?   Brown- 
Marx   Bldg..   Birmingham.   Ala. 
Cable:    "Rumihe.  Code:    Bedford- McNeill" 


HUNTOON,  Louis  D. 

MINING    ENGINEER 
115    Broadway,   New  York 


E.    C.    Bierce 

&  BIERCE 

D    METALLCRGICAL    ENGRS. 

and    Construction.     Filtration 
rth    Bldg..   Los    Angeles.    Cal. 

KENNARD 

MINING     AN 
Mill    Des.gt 

llo.l.-;  ■■.'. 

HILLS,  Victor  G. 

MINING  ENGINEER 

Boom   1.   312    17th  St..  Denver 

Colo. 

HURST,  George  L. 


MECHANICAL  ENGINEER 

Gold  Dredging  and  Hydraulic  Engineering 

544  Market  St..  San  Francisco.  Cal. 


KENNEDY,  JULIAN 


The  Bes 

Cable    Add 


ENGINEER 

Building.   Sixth  St.  and  Duquesne 
burgh.    Penn. 
•Engineer."    Pittsburgh 


HODGE.  JOHN  E. 

EXPLORING   ENGINEER 
1760    Hennepin    Ave.,    Minneapolis     Minn. 


HUTCHIXS,  John  Power 

CONSULTING    MINING    ENGINEER 

Room     3700.      120     Broadway 

New  York 


KINNON,  William  H. 

MINING  ENGINEER  AND  METALLURGIST 
801   Arizona   St..   El   Paso,   Texas 


HOFFMAN,  John  D. 


MINING  ENGINEER 
;    I,        -i  Wall  Buildings.  London.  EC. 2 

Usual    Codes 


HUTCHINSON,  Randolph  B. 

MIN1NC  ENGINEER 
100S    Central    Building,    Los    Angeles.    Calif. 


KINZIE,  Robert  A. 

MINING   ENCINEER 
First    National   Bank  Bldg..    San    Frji.c; 


!  HOFFMAN,  Karl  F. 

MINING  ENGLNEER 

1    Cable:    Manhoff                       2    Rector   St 

.    Nev 

York 

HUTCHINSON,  W.  Spencer 

MINING  ENGINEER 
201  Devonshire  St..  Boston.  Mass. 


KIRBY,  Edmund  B. 


MINING     ENGINEER     AND     MET  ALLERGIST 

918  Security  Bldg..  St.  Louis 

Specialty:    The    expert    examination    of    mines 

and    metallurgical    enterprises 


HOFFMAN,  Ross  B. 

MINING  ENGINEER 

:v  St..  Oakland,  Cal. 


INGALSBE,  F.  R. 


KLEPETKO,  Frank 

MINING    AND   METALLIHGUAL   ENGINEER 
L     B,  Net     l     k  and  Ararlado  T0« 


HOLDEN,  Edwin  C. 

( ON-rl.TING    MINING    ENGINEER 


JANIN,  Charles 


MINING  ENGINEER 

71C    Kohl    Bldg..    San    Francisco 

Cable:     Charian  I      I        M.S.  ill 


KNOX  &  ALLEN, 


Henry    H.    Knox.    John    H.     Allen 
MIMM.    \N|>    METAL   ENGINEERS 

a,i.     Nev,     Y.'ik 
Addr.s  York 


HOLLAND,  L.  F.  S. 

MINING   ENGINEER 
1718   La  Brea   Avenue.   Hollywood.    Ca 


JENKS,  Arthur  W. 


MINING     ENGINEER     AND     METALLURGIST 
1560   Le   R">    Ave.,    Berkeley.    Cal. 
Cable:    J.  i  ■ 


KREJCI,  Milo  W. 


CONSII.TING         METALLrRGICAL        ENGINEER 

BniKlng    and    retluing    of    copper   and   lea.) 

Boom    1904.   25  Broadway.   N     Y. 


HOLLIS,  H.  L. 

CONSII.TING     MINING    ENGINEER 
METALLI  RGIM 
425  Railway  Exchange.  80  E.  lad 

V  Nil 

,  Chlrago 

HOSKIN,  Arthur  J. 


i  ON!  M.T1NG    ENGINEER 

nuaa    BUaj.,    Onlronllp  of  Illinois 
Lrbana,    Iiiinoii 


JENKS,  T.  H. 

roNsri.TiNG 
IM] 

B    Iforl-Mc.Nc 

MINING 
11.    Morel 

I.NGIN!  lit 
'ngclrs.     Cal. 

^     .V     N     .1 

JONES,  C.  Colcock 


MINING  ENGINEER 
101   So.   Occidental    Itoulevard.   Los   Angeles.  Calif. 
11,.  d  UeNllll 


KRUHB, 

Henry 

M'NING 

ENGINEER 

Like 

City. 

Hah 

KUNZ.  George  F. 

GEM     EXPERT 
e/o   Tiffary   A    Co..    401    Fifth    At*..    New   York 


HOUSTON,  Fred  K. 

MINING     ENGINEER     vNH    GE0I..M.1-T 
Ueiena.  Montana 


JONES. 

Mapping. 

William  F. 
1  Bnmlnillata.  Tope 

»r,|    Indian    and 
atloni. 

Camhrldge.     M 

g'anhle 
Onlral 
•     ll.irr 

and  Geologic 
American 

LAKENAN. 

C.  B. 

MINING    ENGINEER 

McGlll. 

Nevada 

HOWARD,  f 

uy  C. 

chemii  u,  mnmtK 

VNti 

MET  M.I.I  RGI 

T 

Stuart 

nidi . 

leallle 

Wash 

JORALEMON,  IRA  B. 

MINI".  kMO   gi  omGKT 

HOI    Callfoenla    Commerrlal    Vnlon    111.1c. 


I   \SIER.  Frederick  G. 

MINING    ENGINEER 
Holly.   Mleh..    or  e/o  Detroit   Club.    Detroit.    Mich. 
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LATHAM 

Marc 

L; 

Treatment 

or  Gold 

and 

Silver 

Concentrates 

Angels 

rami 

Cal. 

LORING,  W.  J.  MINING  ENGINEER 

614   Crocker  Bldg..   San   Francisco.    Cal. 

London   Address:   c/o  Bewick,   Bioreing  &  Co. 

62.    London    Wall,    London 
Cable:    Wantoness  Usual    Codes 


MEISSNER.  C.  E. 

MINING  ENGINEER 
1)1   Broadway.  New  York  City 


LAWTON,  Nathan  O. 

MINING  ENGINEER 
Examinations.    Reports.    Management:    Years   of   Ex- 
perience.  916  Boston  Bldg.,  Salt  Lake  City.  Utah 


LOVEMAN,  Michael  H. 

MINING   GEOLOGIST 

36th   floor.      Telephone    Barclay 
233  Broadway.  New  York 


MERCER,  John  W. 


MINING  ENGINEER 

ral     Manager    South    American    Mines 
Mills    Bldg..    Broad    St..    New    York 


LEHMANN,  Charles 


MININC  ENGINEER 

Examination    and    Management    of    Properties 

Camilla.    1364,    Santiago.    Chile,    S.    A. 


LUCKE,  P.  K. 


CONSULTING    MINING    ENGINEK.R 
Avenida    Isabela   La    Catolica.    Num.    25 
Mexico    City 
Cable:    Lucke.    Mexico    City 


MERRILL  COMPANY,  THE 

Charles    W.    Merrill,    Pres. 

Merrill  Zinc  Dust  Precipitation  Process,  Crowe  Vacuum 

Precipitation  Process,  The  Meico  Nor.htrom  Plug  Valve 

San    Francisco,    Cal. 


LE  FEVRE,  S. 

CONSULTING  MINING  ENGINEER 


MacBOYLE,  Errol 


MINING  ENGINEER  AND  GEOLOGIST 

1112     Hobart     Bldg..     San     Francisco 

Cable:    "MacBoyle,"    San    Francisco.        Usual    Code; 


MILLS,  Edwin  W. 


MINING  ENGINEER 
1  Nan  Chin  Tze,  Peking.  China 
"Edmills"  Usual   Codes 


LEVASSEUR,  Charles 

CONSULTING    MINING    ENGINEER 
Examinations,     Surveys,     Reports,     Developmet 


MacDONALD,  Bernard 

CONSULTING    MINING    ENGINEER 

Calle   Colegio   No.    3 

Parral,    Cliihualiua.    Mexico 

P.  O.    Address.   Apio.    51  Code:    Bedford- McN.  ill 


MINARD,  Frederick  H. 

MINING  ENGINEER 
41   East   12nd   St..    New  York 
Tel.:    Murray    Bill    9076 
Cable:    Frednard                                    Cod 

City 

•:    McNeill 

LEVENSALER,  L.  A. 

MINING  ENGINEER 
512    Hoge   Bldg..    Seattle.   Wash. 


LINDBERG,  Carl  O. 

MINING    ENGINEER 
■118    Pa.irle    Mutual    Life   Bldg..    Los    Angeles,   Cal. 
Cable:    "Carlind" 

Code:    Smelters   and  Bedfoi  I  McNeill 


LINDLEY,  Curtis,  Jr. 

MINING  ENGINEER 
60  4   Mills  Bldg..   San   Francisc 


MAJOR,  Charles  Edward 

REGISTERED    MINING    ENGINEER 
P.O.   Box    4  71,    Prescott.    Arizona 


MARSHALL,  N.  C. 

MINING  ENGINEER 

Buenaventnr3.    Colombia 
South   America 


MARTIN,  Rose  H. 

MINING  ENGINEER  AND  METALLURGIST 

'iii    Cullman    Bldg..    Johannesburg.      Telegram 


IMITKE,  Charles  A. 


CONSULTING     MINING     ENGINEER 

Mine    Ventilation — Mining    Methods 
Bisbee.   Arizona 


MOHAVE  ASSAY  AND 

ENGINEERING  OFFICE 

R.  C.  JACOBSOX 

REGISTERED    MINING    ENGINEER.    MINING 

CHEMISTS    AND   ENGINEERS 

Ore   Testing   Laboratory,   Mine  Reports   and 

Mill   Design 

Kingman,    Arizona 


LINDSLEY,  Thayer 


MINING    GEOLOGIST 
Peterboio,    N.    IL 


MATHEWSON  E.  P. 


CONSULTING    ENGINEER 

Non-Ferrous    Hi  ' 
42    Broadway,    New    York 


MORRIS, 

F.  L. 

MINIM  i 

EM 

INKER 

1057 
Cable:    Freda 

Vfonadnock 

Bldg 

,   San 

Francisco 
Code:    McNe 

11 

LINTON,  Robert 


adv.    Pittsburgh,    Ps 


Code:     Bedford  McNeill 


MAYER,  LUCIUS  W. 

MINING  ENGINEER 
Rogers,    Mayer    &    Ball,    4  2    Broadwa 
Cable    Address:    Alhasters 


MUDD,  Seeley  W. 


MINING  ENGINEER 

1203  Pacific  Mutual  Bldtt.,  Los  Angeles,  Cal. 
Code:    Bedford-McNeill 


LLOYD,  R.  L. 

METALLURGICAL    ENGINEER 
Specialty:      Pyro-Metallurgy      of     Copper     and     Asso- 
ciated Metals.      29  Broadway.   New  York 
Cable:   Ricloy       Code:   McNeill  &  Miners  i   Smelters 


H.  G.  McClain 

w.  l'.  .  in 

McCLAIN  &  CARY 

MINING  &   METALLURGICAL 

Geology.    Mill    Design,    Ma 

Leadville,     Colorado 

ENGINEERS 
agement 

MUIR,  N.  M. 


MINING    AND   PETROLEUM    ENGINEER 

1024    Mills   Bldg..    San   Francisco 

425   Flynn   Ames  Bldg..    Muskogee.  Oklahoma 


LONG,  Frederic  H. 


CONSULTING     MININC     AND     METALLURGICAL 
ENGINEER 

38  So.  Dearborn  M..  Chicago.  111. 


McDANIEL,  G.  G. 


U.    S.    MINERAL    SURVEYOR 

Surface    and    Underground    Surveys    and    Maps 

1020   Mills   Bldg..   San   Francisco 


MUNRO,  C.  H. 

MINING  ENGINEER 


LOCKE,  Augustus 

MINING   GEOLOGIST 
788   Mills  Bldg..   San  Francisco,   Cal. 


McDERMOTT,  E.  D. 


MUNROE,  H.  S. 


MINING  ENGINEER 

Auyox.    British    Colombii 


LONGYEAR  COMPANY,  E.  J. 

MINING    ENGINEERS 

Diamond    Core    Drilling,    Shaft    Sinking    and    Mine 
Development,    Diamond  Drill   Manufacturing 

Security   Bldg.,    Minneapolis,    Minn. 

Cable:  Longco  Code:  McNeill 


Bewick,   Moreing  &  Co. 

LORING,  E.  A. 

MINING  ENGINEER 
62,  London  Wall.  London,  EX.,  2 
cable:    F'ngio  Usui 


McGregor,  a.  g. 


ENGINEER 

Design    of    Metallurgical    Pla 

Warren.   Arizona 


MEAD,  H.  L. 

MINING  ENGINEER 

American    Cyanamid    Co. 
511    Fifth    Ave.,    New    York 


MEIN,  William  Wallace 

MINING  ENGINEER 
43    Exchange    Plane.    New    Yorl 
Cable:    Mein.    New    York 


MURIAS,  E.  R.   Suarez 


MINING  ENGINEER  AND  GEOLOGIST 
[illations  and  Reports.     Ediflcio  Abreu.  No.  414, 
Reilly  &   Mercandores.   Havana.   Cuba 


MYERS,  Desaix  B. 


MINING  ENGINEER 

433    Merchants    National    Bank    Bldg 
Los    Angeles.    Calif. 


NEILL,  James  W. 


METALLURGIST    AND    MINING    ENGINEER 

351   California   St..    San   Francisco,    Cal. 

Pasadena.  Cal.  Salt  Lake  City,  Utah 
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NEWBERRY,  Andrew  W. 


mining  eni.;-. 

2   Rector    -'•..    N 

Cods;   Bedloid-McNeUl,    . 


PERKINS,  Walter  G. 

62.    London    Wall.    London.    E.C.    1 
Cable:    Ochomdyelo 


RICKARD,  Forbes 


MINING   ENGINEEB 

<  ulurado 


NEWMAN,  M.   \. 

HUONG  ENGINEEB 

Union  League  Ciub.  San  Francisco.  Cal. 


PERRET,  Leon  A. 


consulting  minim;   engineer 
:,i  0  >i  I  Placet     - 
practical  "or*  in  Siberia 
100  Bluff,   Yokohama,  Japan 


RICKETTS, 

L.  D. 

CON 

BELTING 

ENGINEER 

20 

Broadway, 

New    York 

NEWMAN,  M.  H. 


minim:   GEOLOGIST 
c/o  Ameri... 

:.   Tenn. 


PERRY,  O.  B. 

MINING  ENGINEER 
12  0    Broadw.iv.    New    York 


RITTER,  A.  Etienne 

MINING   ENGINEER    AND  GEOLOGIST 
Colorado    Springs,    Colo. 


NICHOLSON,   Francis 

I  ONSULTTNG     MININC     ENGINEER 

,  hray,    New    York 

Spec:    Oil  sh'ilp 
.  Keroleutn  Corp.  Cable:  Amkerocorp 


PICKERING,  J.  C. 


CONSULTINa    MINING    ENGINEER 
Areolae  Juarej  SZ.  Mexico  (.;>.   Meilo 
Cable:    Kenngpic 


RIVOIRET,  M.  Raymond 

Ingenieur    des    Mines 
Mortai:.,   Manche,   France 


NOWLAND,  Ralph  C. 

Hobart    Bldg..    San    Franc 
In   charge  Exploration   Deot.   of  D. 


PLATE,  H.  Robinson 


ROBERTS,  Milnor 


MINING    ENGINEER 
The   Pacific  Northwest   British   Colombia 
and    Alaska 
University  Station,  Sealll 


O'KEEFFE, 

Edward  C. 

Metallurgy   and   Ore 

■  I 

TfitS 

Flat  Biver. 

Mo. 

Howard 

Poillon 

,. 

II.    lWier 

POILLON  &  POI1 

MINING 

ENGINE 

~RS 

42    Broadi 

ay.   New 

Y.irl 

ROGERS,  Edwin  M. 


CONSISTING    MINING    ENGINEER 

foray,    New  York 
Erarug  Code:    McNeill 


OLSON,  C.  Le  Roy 


CONSULTING     METALLURGICAL     AND     MINING 
ENGINEER.   .NULL  SDPEBINTENDKNT 

Kansas    City-Nevada    Consolidated    Mines    Co. 
Fallon.  Nevada 


OSBORN,  Walter  X. 


CONSULTING    MINING    ENGINEER 
Gila  Bend,  Arizona 


PRICHARD,  W.  A. 


MINING  ENGINEER 

Colombian    Corporation,   Limited 

Apartado     172.     HedelUn,    Colombii 


PRITCHETT,  Carr  W. 

CONSULTING  MINING  ENGINEER 


Allen  H.  Rogers.    Sydney  II.  Ball,    Lucius  W.  Merer 

ROGERS,  MAYER  &  BALL 

MINING   ENGINEERS 
4.2    Broadway.    New    York 
Cable:    Alhasters 


PACKARD,  George  A. 

MINING  ENGINEEB   ART)  METALLURGIST 
1  i.    Mass. 

Cable    Add 


PURINGTON,  C. 

w 

MINING 

ENGINEER 

52?    Kaljo    Bldg., 
Cable  Address : 

Tokyo.    .1 

a 

ROGERS,  John  C. 

GEOLOGIST  AND  MINING  ENGINEER 
Examination    and    Exploration    of    Mining     Properl 


PAGE,  Wm.  Kingman 

CONSl'LTI.YG       MKTALU  KM.    \I,      ENGINEER 

Hjdrornetallurgtic.il  and  Electrometallurgical  Research. 

Design.    I>  vulopment    and    Investigation    of 

Non-rurroiK    Metallurgical    Plants 


56    Pine  St.,    N.    Y.    City 


Colorado  Springs.   Colo. 


RAKOWSKY,  Victor 


MINING   ENGINEER 
In    the    development    Miami    Zinc    Fields.    Oklahoma 
Address:   Joplll  .    Mo.  Code:  Bedford-Mr.N.itl 


REED. 

Avery  H. 

MINING 

ENGINEEB 

7.     r     and 
Fluorspar. 

Le 
Ma 

ad    Ore* 

ion.    Ky. 

ROLLER,  Arthur  H. 


MINING       AND       METAL1  IRG1CAI.       ENGINEER 

Uine  Examinations.  Ore  Treatments  and  Management 

438  Equitable  Bldg.,  Denver,  Colo. 


RUBIDGE,  Frederick  T. 

HUONG     ENGINEER 

Fjaniir..tt    nt,    Development.    Management 

41    Broad   St.,    New   York   City 


PARKER,  Morris  B. 


Iffl  Di  Lonfpri 


MINING     ENGINEEB 

nation,.    It 
Problem, 


REID,  J.  A. 


ROYCE,  Stephen 


PALMER,  T.  H. 

B.   E..  Fit.  Chem.   Soe  ,  etc. 
7  i  '.GINEEIl 

Valm:  .  a. 

Metal  .  d    Salettlv 

i 

■  iap."    Melbourne 


RICE,  John  A. 

MINING   GEOLOGIST 
III     Unfurl     Bldg..     Sjn     I 


RICHARDS,  Grajrjr 

MINING    GEOLOGIST 


RUTHERFORD,  Forest 


COKSULTTNO 

METAI 

Ore    Smelt:'u:    Contracts    Investigated.    Smelting    and 
Milling    of    Copper   and   I. 

and  Const™,  lion 
12C    Bro|flway.     New     York 


RUTLEDGE.  J.  J.,  Ph.D. 

ItntTNl       :  M.lNEEIt     AND    GEOLOGIST 
e/o    Bureau    of    Mlnei.    UeAlwUr,    okli. 
for   aulfafi 


PAYNE,  C.Q. 

MINI- .'. 


I 


•   II.   Itlrharda  Charle. 

i  h  ii  \i;i»  &  I  ni  Ki-        .   v^^'it 


SANDERS,  A.  I). 


PAYNE.  Henry  Mare 


Marl  Y  :k 

i 


KM  B  MM).  Ftlca. 

MINIM.    I  N'.INni  It 


SAUNDERS,  T.  Skrwes 


\.   r..  u  da 
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SCHMIDT,  Henry  C. 


SPEARMAN,  Charles 


B.  Sc.   M.   A 

all    Ores: 

Coneentr 


Geologist  and  Engineer.    Testing 
Sheets.      Specialty:     Graphite 
Power    Bldg.    Montreal.    Que. 


TALMAGE,  Sterling  B. 


MINING  GEOLOGIST  AND  ENGINEER 

Geologic    Maps.    Examinations,    Reports 
315  Judge  Bldg.,  Salt  Lake  City,  Utah 


SCHROTER,  George  A. 


MINING  ENGINEER 
11    Broadway,    New    York 


SPENCER,  L.  B. 

MINING   ENGINEER 
Reports    on    Nevada    Mines.     Mil 


TANNER, 

MINING 

High 

W.  L. 

ENGINEER 

Explosives  for 

Panasoffkee, 

AND    CHEMIST 
Military  Use 
Fla. 

SCHWERIN,  Martin 

MINING   ENGINEER 
Box    181,    University    Station,    Tucson,    Arizona 


SPILSBURY,  P.  Gybbon 

MINING   ENGINEER 
214  O'Neill  Bldg..  Phoenix.  Ariz. 


TAYLOR, 

Examinat 
Redding,    Cal. 

G.  Cleveland 

MINING    ENGINEER 
U.   S.   Mineral   Surveyor 
on    and   Direction  of  Development 
Randsburg, 

Cal. 

SEARS,  Stanley  C. 


MINING   ENGINEER 

Consultation,   Examination   and  Management 
705   Walker   Bank   Bldg..    Salt   Lake   City,    Utah 


STEBBINS,  Ehvyn  W. 

MINING   AND   METALLURGICAL  ENGINEER 
814    Mills   Bldg..    San  Francisco 


TAYS, 

Eugene 

A.  H. 

CONSULTING 

MINING 

ENGINEER 

San  Bias 

Sinaloa. 

Mexico 

SEMPLE, 

c. 

Carleton 

MINING  ENGINEER  AND  METALLURGI 

T 

Apartado 

102, 

Trujillo.    Peru 

So.    Amen 

ca 

STEELE,  HEATH 

Mining  Engineer,  c/o  Cia  Miners  de  Penoles,  S. 
Monterey,   N.   Leon,    Mexico 


THAYER,    B.    B. 

MINING    ENGLNEER 
25    Broadway,    New  York 


SHALER,  Millard  K. 


MINING  GEOLOGIST  AND  ENGINEER 

66    Rue    de    Colonies 
Brussels,  Belgium 


STEVENS,  Arthur  W. 

MINING  ENGINEER 

Pioneerville.  Idaho 


THORNE,  W.  E. 


MINING   ENGINEER 

8   Old  Jewry,  London  E.   C.   2 

Code:   McNeill 


SHARPLESS,  Frederick  F. 

km.    Inst,  of 
MINING    AND    METALLURGICAL    ENGINEERS 
11    \\.  u    JOtli    SI  .    N  n     l     k    Clu 
Cable    Address:    Fresharp.    N.    Y. 


STEVENS,  Frank  G. 

MINING  ENGINEER 

77   Journal  Bldg..   Boston..   Mass.,   and   36   Oakmount 

Road.   Toronto.   Canada 


TIMMONS 

Colin 

1 

VtlNING 

ENGINEER 

Moder 

a,  Utah 

SHAW,  S.  F. 


MINING   ENGINEER 
:ra  La   Con  r 
Coahullft. 


STEVENS,  T.  N. 

Engineer  U.  S.  Mineral  Surveyor.  Surface  and  Under- 
108   Scolt  St..  Tucson.  Aril. 


TITCOMB,  H.  A. 


MINING    ENGINEER 

c/o  A.   Chester  Beatty.  25   Broad  St..  New  York 

Code:    Bedford- McNeill 


SHIPP,  E.  Mallby 


CONSULTING    MINING.    METALLURGICAL 

ENGINEER    AND    TIMBERLANH    FACTOR 

115    Broadway,    New  York    City 


STEWART, 

Irvine 

E. 

PETROLEUM 

GEOLOGIST 

214    Securi 

les   Bldg. 

Billi 

igs. 

Montana 

TOMLINSON   ENGINEERING   CO. 

Engineers.    Metallurgists.    Mine    Surveys    and    De- 


SHORT,  Frank  R. 

MINING  ENGINEER 
105?  Uoiudnock  Bids.,  San  Francisco 
Cable   Address:    "Muskeg" 


STEWART,  R.  H. 

MINING     AND     METALLURGICAL    ENGINEER 
Vancouver   Block.    Vancouver.   B.    C. 


TORBERT,  James  B. 

MINING    ENGINEER 
201    Phillips    Court.    Owensboro,   Ky. 


SIMONDS,  F.  M. 


MINING  ENGINEER 
Madison    Ave.,    New  York 


STORM,  L.  W. 


CONSULTING     MIXING    ENGINEER 

MINING   GEOLOGl.T 

1313    Alaska  Bldg.,   Seattle,   Wash. 


TURNER,  H.  W. 


Cable:   Latite 


Codes:    McNeill-Broomhall 


SIMPSON,  W.  E. 

MINING  ENGINEER 

Swastika,    Ontari 

,    Canada 

Cable:     Simpson 

Swastika 

STRACHE,   Walter 

MINING    ENGINEER 

Bolsa,    Commerc-iu,    Casilla     1105,    Orlciana 

Santiago,    Chile 

Cable  Address        Nangoi,"    Santiago 


TURNER,  J.  K. 

MINING    ENGINEER 
Goldfleld.  Nevada 


SIZER,  F.   L. 

CONSULTING 

MINING 

ENGINEER 

1006    Hobart 

Bldg. 

San 

Francisco 

STRAIN,  James  H. 

Consulting    Engineer.      Exarainati 
With    Star    Mica    Mining    Co.,    52    Broadway,    NL    Y., 


of    Mines    for 


TURNER,  Scott 


MINING    ENGINEER 

1511    Bank   of   Hamilton  Bldg., 

Toronto,    Ontario,    Canada 


SLAK,  John 


CONSULTING  MINING  ENGINEER 
Examinations.      Reports,      Management,      Exploration, 
Mining    Properties 


SMITH, 

Howard  D. 

MINING  ENGINEER 

15   Broad  St., 

New  York 

Cable: 

Diorite 

Code:  Western 

Union 

STRAUSS,   Lester  W. 

ENGINEER    OF    MINES 

Casilla   514.   Valparaiso.   Chile.   S.   A. 

Cable:    Lestra-Valparaiso  Code:    McNeill 


SUMMERHAYES,   Maurice  W. 

MINING    ENGINEER 

St.,  East 


TUTTLE.    Arthur   L. 

Mining   Engineer    and   Metallurgist.     Sulphuric  Acid. 
Room    1912.    61    Broadway,    New    York 


TYRRELL,  J.  B. 


MINING  ENGINEER  AND  GEOLOGIST 
534    Confederation   Life   Bldg..   Toronto,    Canada 
208  Salisbury  House,  London,  A.C..  2.  England 


Franklin    W.    Smith 

Ralph    A.    Zi 

esemer 

SMITH  &  ZIESEMER 

MINING 

ENGINEERS 

Bisbee,    Ariz. 

Code: 

McNeill 

SUSSMAN,    Otto,    Ph.D. 

MINING    ENGINEER 
Gl    Broadway.   New   York 


VANDEGRIFT,  J.  A. 


CONSULTING    ENGINEER 
115    Broadway,    New   York    City 
Cable    Address:    Javande,   N.   Y. 


.J 
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VAN  LAW,  C.  W. 

CONSULTING    ENGINEER 

: -instigation.     Development 


WHITE,  J.  E. 

CONSULTING    ENGINEER 
Bothin    Bldg..    Santa    Barbara.    Cal' 


WRIGHT,  Ira  L. 


MINING  ENGINEER 

Examinations,  Consultation  and  Management  of  Mines 

Silver  City.  N.  M. 


VAN  WAGENEN,  H.  R. 


;IN!NC.    ENGINEER 
ger.    Canada  Copper  i 
Princeton,  B.   C. 


Bureli,  Hersliej  i  White 
WHITE,  Lloyd  C. 

CONSULTING    ENGINEER 

Crocker  Blilt..    San   FrallCiSCO 


WRIGHT,  Louis  A. 

MINING  ENGINEER 

Los   Gatos.   California 

Bentley's    Complete   I'hrase 


WALLACE,  Louis  R. 

MINING    AND   METALI.IRGK   \l.   ENGINEER 
c/o  3926   McKlnley  St..  Chevj   Chue,    1>.    C. 


WHITMAN,  Alfred  R. 


WROTH,  James  S. 

MINING  ENGINEER 
Room   S27,  2   Rector  St,,  New 


WARD,  William  F. 


WHITMORE,  Claude  C. 


CONSULTING  MINING   ENGINEER  AND 
METALLURGIST 

3216    Bayard    St.,    Butte,    Montana 


WYMAN,  Henry 


CONSl'LTING 
Cedral   S. 


METALLURGIST 
L    P.,   Mexico 


WARRINER,  R.  C. 

CONSULTING    MINING    ENGINEER 
Boom    1S04,    13    Exchange    Place.    New    York 


WATSON,  Ralph  A. 


MECHANIC'!     ENGINEER 
Chier  Engineer.   T- 

1  oppen. 


WILFLEY,  Clifford  R. 


J.    H.  Devereux  W.  B.  Devereux. 

WILKENS  and  DEVEREUX 

CONSULTING  MINING  ENGINEERS 
120  Broadway.   N.   Y.  7,  Victori 


Pope   Yeatmar,  Edwin    S.    Berry 

YEATMAN  &  BERRY 

CONSULTING   MINING   ENGINEERS 

Examination.    Development    am!    Management    of 
Properties 


Room  1601. 


Broadway.  New  York 

Code:     Bedford- McNeill 


WEATHERBEE,  D'Arcy 

MINING    ENGINEER 
c/o  Capi     I.    D    U.itherbee 
Clough    House.    Botbertjam,     York.     England 
Cable:  Nltdietoo,   I. 


WEBBER,  Morton 

MINE  VALUATION  ANH  DEVELOPMENT 
165   Broadway,  New   York 


WEEKES,  Frederic  R. 


MINING    ENGINEER 
233  Broadway.  New  York 


WESTERVELT,   William   Young 

CONSULTING    MINING    ENGINEER 

522    filth   Ave..   New   York 

Cable:   Casewest  Code:   BroomhaU'< 


WILSON,  Ridgeway  R. 


ning    Engineer,    Examinations,    Reports,    Valu 

Design    and    Supervision    Const  ruction    I'lanl 

Equipment,    Development    ami    Operation 


WISHQN,  W.  W. 

MIXING   ENGINEER 

Appraisals,     Examinations,     Consultation 

Kingman,  Arizona 


.VITHERELL  Charles  S. 

Metallurgical  Engineer.  Dereloiiment,  Design  a: 
Investigation  of  Metallurgical  Plants  and  Proc- 
esses.   Thermo- Electro    and    Hydro    Metallurgy 


15  0    Nassau    St.,    N.    Y. 
'Phone    Beekman    I9JT.    Cable:     "MftiwitiV 


YOUNG,  E.  J. 
consixtim;   gbolocosx   ant.   kncineer 


Offices    and    Laboratory 
Story    Bldg.,    Los    Angeles,    California.    V.    S.    A. 


20    years'    experience    in    the    Western    States,    Pacific 

Coast    States.    V.    S,     A.,    Mexico    and    Central 

America 


ZALINSKI 

S2  1    N> 
Examination. 

,  Edward  R. 

MINING  ENGINEER 
house   Bldg..    Salt   Lake  City 
Geological    Mapping    Development 

WHEELER,  H.  A. 


MINING   ENGINEER 
I     Mining    Pi 


WOLF,  Harry  J. 

MINING    ENGINEER 
42    Broadway,    N 
Cable:    Mlneuolf                        1     I         Bedfor. 

ZIEGE,  M.  E. 


WHITE,  Charles  H. 

i 


WRIGHT,  Charles  Will 

MINING    ENGINEER 
Via    FuncMco  Crlspl    10.    Romo    (6) 
Tel.    U-85.      Telegraphic  Ad.lreaa:    M 


ZEIGLER 

Ol 

iir. 

Victor 

lll.OG   (  Al. 
Empire    B   Ig 

1 

1  SOrNEER 
uctunl  ni.ip- 

.    Henver.    Co 

Qolttai 
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Professional    Directory  Department 

BNGINEERING  &  MINING 

JOURNAL-PRESS 

10th  Ave.,  at  36th  St.,  N.  Y. 

Gentlemen . 

Please  send  ui  rates  and  other  data 
for  advertising  in  your  Professional 
Dirfctorv. 


4  dver  Using 

As  a  builder  of  prestige  and  business  standing  is  unques- 
tioned. It  is  an  immeasurable  power  in  influencing  new 
business  and  retaining  good-will. 

Professional  Cards 

In  this  paper  offer  highly  appropriate  type  of  publicity  for 
the  services  of  professional  men  in  the  metal  mining  industry. 

Your  Card 

Should  appear  in  this  directory  regularly.  If  it  is  not  there 
now — 

<  CLIP  AND  RETURN  THIS  COUPON 
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Geographical  Index  of 
Professional  Directory 


UNITED    STATES 

Alabama 
Hess     R.    M. 


Arkansas 

Fuller.   J.  T. 

Le    Vasseur.    Cbarlee 


Arizona 

Botsford.  C.  W. 

Calkins.  F.  E. 
Carl 

Defty.  W.  E. 

Dunning.    Charles    H. 

Flagg.    Arthur   Leonard 

Halloran.    Will 

Major.  C    E. 

McGregor.   A.  G 

Mitke.  Charles  A 

Mohave   Assay   and  En- 
gineering   Office. 

Osboin.    Walter   X. 

Schwerin.  Martin 

Slak.  John 

Smith  &  Ziesemer 

Spilsbury,  P.  G. 

Stevens.    T.    N. 

Tomlinson    Engineerine 
&  Assay  Offi  ce 


California 

Anderson  .A.  P. 

Arnold.  Ralph 

Austin.   Wilson  it 
Gamble 

Beauchamp.    F.   A. 

Bedford.    Robt.    H. 

Bjorge.  Guy  N. 

Burch.  A. 

Burch.    Hershey    & 
White 

Burch.  H.  Kenyon 

Burgess.   J.   A. 

Burns.  William 

Carpenter.  A.  B. 

?ranston.  R.  E. 

Dahl  &  Wartenweller 

Dennes.  C.  G. 

Dewey.     Strong,     Town- 
send  &  Loftus 

Dickerman.    N. 

Duncan  &  Lindley 

Emlaw,  H.  S. 

Evans.  Burr 

Eye.  C.  M. 

Farish.  John  R. 

Gemmil.    David    B. 

Grant,    Wilbur    H. 

Gibson.  Arthur 

Hamilton.   E.  M. 

Hawkshurst,    R.  Jr. 

Hershey,   O.  H. 

Hoffman.    Ross    B. 

Holland.  L.  F.  S. 

Hurst.  G.  I». 

Hutchinson,   R.  B. 

Janin.    Cha3. 

Jenks.  A.  W. 

Jenks.  T.  H. 

Jones.    C.   C. 

Joralemon,  I.  B. 

Julian.    E.   A. 

Jussen.   Edmund 

Kinzie.    Robert    A. 

Kennard    &    Bierce 

Latham.  M.  L. 

Lindbergh  Carl  O. 

Lindley.   C.  Jr. 

Locke.  Augustus 

Loring.  W.  J. 

MacBoyle.  E. 

McDaniel.   G.  C. 

Merrill.  C.  W. 

Morris.  F.  L. 

Mudd.  S.  W. 

M\iir.  N.  M. 

Myers.   Dasaix  B. 

Neill.  J.  W. 

Newman.  M.  A. 

Nowland.    R.   C. 

Parker.  M.  B. 

plate.  H.   R. 


Rice.  John  A. 
Short.   Frank  R. 

Stebbins.    E.   W. 
Taylor,    G.   C. 
Turner.    H     W. 
White.    C.    H. 
Whit.-.    J.    E. 
White.  L.  C. 
Whitman.    Alfred   R. 
Wright,   Louis  A. 
Young.    E.   J. 


Colorado 

Abrahamson,   H. 
Bell.  Charles  N. 
Chase.   C.  A. 
Chase.  Edwin  E. 
Chase.  R.  L. 
Collins.    George   E. 
Draper.    M.    D. 
Gahl.    Rudolf 
Hills.    V.    G. 
McClain   &  Cary 
Purs.   W    L. 
Page.    W.    K. 
Richard    F 
Rilter.  Etienne  A. 
Roller.    Arthur   H. 
Wilfley.    Clifford    R. 
Zeigler.  Victor 


District  of  Columbia 

Boyle.  Jr..  J. 
Harris,  J.  W. 
Wallace,  L.  R. 


Florida. 

Tanner.  W.  Lee 


Idaho 

Easton.    S.    A. 

Stevens.    A.    W. 


Kansas 

Kelly.  S 


Kentucky 
Reed.  Avery  H. 
Torbert.    James   B. 


Maryland 

Fulton.  Cheste 
Holden.   Edwin 


Massachusetts 

Eustis.   F.  A. 
Hutchinson.  W.  Spencer 
Jones.  William  F. 
Locke.  C.  E. 
Packard.  George  A 
Richards.  R.  H. 
Richards  &  Lock.; 
Stevens.  F.  G. 


Michigan 
Feeing.   Herman 
Lasier.    F.    G. 
Royce.   Stephen 


Minnesota 

Allied    Engineers,    L 
Collins.    E.   J. 
Dudley.   H.  C. 
Longyear  Co.,  E.  J 


Missouri 

Copeland,   Durward 
Hall.   R.  G. 
Kirby.    E.    B. 
Le  Vasseur.  Charles 
O'Keeffe.     Edward    C. 
Rakowsky.    Victor 
Wheeler.  H.  A. 


Montana 

Braly.   N.   B. 
Ing.Usbe.    F.   R. 
Stewart.    I.   E. 
Whitmore.  C.  C 
Houston,  F.  K. 


Nevada 

Adamson.   W.  G. 
Gianella,   V.  P. 
Lakcnan.  C.  B. 
Olsen.   C. 

Spencer  &  Co..  L.  B. 
Turner.  J.  K. 
Ziege.    M.    E. 


New   Hampshire 

Lindsey.  Thayer 
Strain.  J.  H. 


New  Mexico 

Wright.   Ira  L. 


New  York 

Adams.  H. 
Addicks.  Lawrence 
Aldridge.    W.  H. 
Arnold.  Ralph 
Ball.   Sydney    H. 
Banks   &   Son.   John   H. 
Bateson,    C.   E.   W. 
Beatty.  A.  Chester 
Boise.  Charles  W. 
Botsford.   R.  S. 
Bradt.  Harlan  H. 
Brodie.  Walter  M. 
Browne.  S.  C. 
Bordick.  Charles  A. 
Burrall.    Fred'k  P. 
Callow.    J.    M. 
Charming,   J.  P. 
Clapp.  Fred.  G. 
Clements.  J.  Morgan 
Collins.    G.   A. 
Constant   Co..   C.  L. 
Cranston,  R.  E. 
Dorr.   J.   V.   N. 
Drew,  C.  V. 
Dwight,    Arthur    S. 
Emlaw.    H.    S. 
Erdlets.   Jr..   Jos.  F.   B. 
Eustis,  F.  A. 
Farish,  George  E. 
Finch.  J.  W. 
Finlay,    J.    R. 
Fisher    &   Lowrie 
Fohs.    F.  Julius 
France.   T.  H. 
Fulton,  C.  A. 
Grugan.    Justice 
Guess.    H.   A. 
Hager.    Dorsey 
Hammond,   John   Hays 
Hardy.  J.   Gordon 
Henderson,  H.  P. 
Hoffmann.   K.  F. 
Huntoon.   L.    D. 
Hutchins,  J.  P. 
Keene,   Amor  F. 
Klepetko,   Frank 
Knox    4    Allen 
Kre]ci.  Milo  W. 
Kunz.    G.    F. 


Le  Fevre.   S. 
Linton,  Robert 
Lloyd.   R.  L. 
Loveman.  M.  H. 
Mathewson.    E.    P. 
Mayer,   L.   W. 
Mead.    H.    L. 
Mein.  W.  W. 
Meissner.  C.  E. 
Mercer.  J.  W. 
Minard.  F.  H. 
Newberry.   Andrew   W. 
Nicholson.    Francis 
Page.    W.    K. 
Payne.  C.  Q. 
Payne.  Henry  Mace 
Perry.    O.    B. 
Poillon   &  Poirier 
Pritchett.  C.   W. 
Richards.  Gragg 
Richard,   Edgar 
Ricketts.   L.   D. 
Rogers.  E.  M. 
Rogers,     Mayer    &     Ball 
Rubidge,   F.   T. 
Rutherford.   Forest 
Schroter.  Geo.  A. 
Sharpless.  Fred.  F. 
Shipp.  E.  Maltby 
Simonds,  F.  M. 
Smith.   H.   D. 
Strain.   J.  H. 
Sussman,    O. 
Thayer.   B.  B 
Titcomb.    H.    A. 
Tuttle.    A.   L. 
Vandergrift.  J.  A. 
Van    Law,    C.   W. 
Warriner.   R.   C. 
Webber.    Mr 
Weeks.   Frederic  R. 
Westervelt,    W.    Y. 
Wilkens  &  Devereux 
Witherell,  Chas.  S. 
Wolf.   Harry  J. 
Wroth.  J.   S. 
veatman  &  Berry 


Oklahoma 

Fohs.    F.    Julius 
Rutledge.    J.    J. 


Oregon 

Elmer.  W.  W. 
Hampton.  Wm.  H. 
Hogg,  Geo.  C. 


Pennsylvania 

Ayres.    W.   S. 
Brockunier.    S.    H. 
Chance  &  Co..   H.  M. 
Demming,   H.  C. 
Fuller.   John    T. 
Garrey.    George   H. 
Kennedy.    Julian 
Linton.    Robert 


Washington 

Howard.   Guy  C. 
Levensaler.   Lewis  A. 
Roberts.  Milnor 
Storm.  L.  W. 


Wisconsin 
Royce.  Stephe 


Tennessee 

Newman.   M.   H. 
Watson,    Ralph   A. 


Texas 

Anderson    Engineering 

Co. 
Barry,  J.  G. 
Fohs.   F.  Julius 
Kinnon.  Wm.  H. 
Schmidt.   H.  C. 


Utah 

Callow.    J.    M. 
Fitch.    Walter.    Jr. 
Frank.    Alfred 
Krumb.  Henry 
Lawton,  N.  O. 
Sears,    S.  C. 
Talmage.   S.  B. 
Timmons.  Colin 
Zalinski.   E.   R. 


CANADA 
British  Columbia 

Banks.  Chas.  A. 
Batten.    H.   L. 
Collins.  G.  A..  Enginee 
Fowler,    S.   S. 
Munroe.  H.  S. 
Stewart.  Robert  H. 
Van  Wagenen.    H.   R. 
Wilson.  R.  R. 


Manitoba 

Allied  Engineers.    Ltd. 


Ontario 

Darling.    H.   W. 
Ferrier,  W.  F. 
Forbes.  D.  L.  H 
Graham,    S,   N. 
Reid.  J.  A. 
Rogers,  John   C. 
Simpson.  W.  B. 
Stevens.  Frank  G. 
Summerhayes.   M.   W. 
Turner.  Scott 
Tyrrell,  J.  B. 


Qnebec 

Cohen,    Samuel   W. 
Hersey  Co.,  Ltd..  Milton 
Spearman,  Chas. 


Yukon  Territory 

Burrall.  Fredk.  P. 


MEXICO 

Babb.    Percy    Andrus 
Cruger,  J.  P. 
Exploration   Co.   of 

Mexico 
Garza-Aldape  J.  M. 
Hoyle,   Chas. 
Lucke.  P.  K. 
M.T-Donald,  Bernard 
Pickering.  J.  C. 
Saunders.    T.   S. 
Shaw.  S.  F. 
Simpson,    W.   E. 
Steele.  Heath 
Tays.  Eugene  A.  H. 
Wyman.  H. 


AFRICA 

Emery.    A.    B. 
Martin.    H.   Rose 


ASIA 

Burma 

Campbell.    J.   M. 


Federated  Malay  States 
Munroe.  C.   H. 


Japan 

Perrett.  L.  A. 
Purington.  C.  W. 


Korea 

Collbran. 


AUSTRALIA 

Palmer.   T.   H. 
Wallace.    L.   R. 


EUROPE 
England 

Belmont.    Arthur 
Brown.   R.  G. 
Colbath,  J.   S. 
Collins.    H.    F. 
Hoffmann    J.  D. 
Hoover,  T.  J. 
Loring.    E.   A. 
Loring.    W.  J. 
McDermott.  E.  D. 
Perkins.    W.    G. 
Sanders.  A.  D. 
Shaler.    Millard   K. 
Thorne.  W.  E. 
Tyrell.  J.  B. 
Weatherbe.    D. 
Wilkins  &  Devereux 


France 

Rivoiret.    M.     Raymond 


Italy 

Wright.   Charles  Will 


Spain 

Knox.   Newton  Booth 


CENTRAL  AMERICA 

Bancroft.    H. 

SOUTH    AMERICA 

Bolivia 

Agllilar-Revoredo.  J.  9. 
Copeland.   Durward 
Easley.  George  A. 
Harper,   Harry  A 


Chile 

Ball.   C  Leonard 
Lehmann,    Charles 
Grondijs  &  Sohnlein 
Strache.   Walter 
Strauss.    Lester  W 


Columbia 
Beaudette,  A.  J, 
Chede,  L. 
Marshall.  N.  C. 
Prichard.  W.  A. 
Ward.  Wm.  F. 


Pern 

Howie,  A.  9. 
Klepetko.  Frank 
Semple.   C    Carleton 
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ASSAYEKS.  CHEMJB1S  M  ORE -TESTING  WORKS 


-L- -,,■  I   !  ; 


Rates:     One  half  inch,  $25  per  year,  subscription  included. 


ATKIN  &  McRAE 

ASSAYERS.     CHEMISTS     AND     METALLURGISTS 

Control  and  Umpire  Assays 

Flolaliton   and  Cyanide  Tests 

100S   South   Hill   St.,   Los  Angeles.   Cal. 


BARDWELL,  Alonzo  F. 


custom  assaii:b  ami  chemist 

I  Successor    to    Bottles    &    Bjrlu.ll) 
>.   W.    Temple   St..    Salt    Lake    City,    I'Uli 
Ore  Shippers'  Agent 


BAVERSTOCK    &    PAYNE 

INDI  STIUAI,  CHEMISTS  AND  assayebs 
Technical  and  Cbamlcal    Analyala  of  Ores 

is     and     All    Organic    Materials 
-'33    W.    First    St..    Los     Angeles.     Cal. 


BEST,  Alex. 

ASS  \Yl:it    AND   CHEMIST 

Uranium  and  Vanadium  Ores  a  Specialty 

Idaho  Springs.   Colo. 


BLACK  &  DEASON 

ASSAYERS  ANT)  CHEMISTS 
Salt    Lake    City.    Utah 


BURLINGAME,   Walter  E.     Est.  isgs 


Laboratory,  1915  Laurence  St..  Denver.  Colo. 


CAMERON 

,    Geo 

w 

1  ::    imi  CHEMIST 
Beprenscntatlre    f,.! 
2iti    Bu 

"i 

Smelter 

CAMPBELL,  WELLS  A 

EI.MENDORF 
MINI.Nt;  enoineebs,  chemists, 

MI.TU.U  If. 
Mining  Eiamlnatloni   and  Management,   Umpires   and 
Control   Assayers,   Ore  Testing  and 
Metal  lot] 


.    Wash. 


COLE  &  CO. 


ORE    BUYERS 

I 

zona 


CRITCHETT  &   FERGUSON 

1 1  p 

Umpire  and  Controls   a   Specialty 


DOLLI80N,  James  E. 

I  KB,    AMATXB    tvn    I  I 
1    Management 
Alma,  Colorado 


El,  I  ,    B.  I-  DnTer    Laboratory 
ANALYSTS.     atWAYHII 
Report,,   Gold    \,,av    ij  aa 
Iron  del    II 
Dallll,    N'w    Jersey 


J    M.  CALLOW.  President 


GENERAL  ENGINEERING  CO.,  THE 

CONSULTING  ENGINEERS 

159  Pierpont  St.,  Salt  Lake  City.  Utah 

Design  and  erection  of  all  classes  of  reduction  plants.     Ores  tested  in  small  or  5-ton  lots  by 

amalgamation,   conoentration    cyanidation     magnetic    separatio^    flotation 

Metallurgy]  bulletin  mailed  upon  request 

New  York  Office.  ISO  Broadway.  Room  3019.    C.  B.  Chaffin,  Local  Manager 
Australian  Agent:   F.  H.  Jackson,  22  Carrington  St.Wynward  Square.  Sydney,  N.  S.  W..  Australia 


HAMILTON,  BEAUCHAMP,  WOODWORTH,  Inc. 

METALLURGICAL  ENGINEERS 

SPECIALTY":    THE  TREATMENT  OF  GOLD  AND   SDLY'ER  ORES    BY"  FLOTATION    RV 

CYANIDE.   OR   BY  A  COMBINATION  OF  BOTH  POCESSES 

Flotation  of  Copper,  Lead.  Zinc,   and  Other  Minerals 

Tests  made  on  Lots  of  1  lb.  up  to  6  tons 

Mills  Designed  and  Constructed,  Consulting  and  Expert  Work  Undertaken 

Laboratory  and  Office,   119  The  Embarcadcro    San  Francisco 

Telephone:  Sutter  5266  Cable  Address:  Hambeau  Codes:  West.  Union:  Bed.  McNeil 


THE  A.  H.  JONES  CO. 


METALLURGICAL  ENGINEERS 

Co  milting 

Ore  Testing 

Mill   Designing 

Mill  Construction 

1  iffii  i  -    ind  Laboratory 

Dooly  Bid!-'..   Salt  Lak.    City     Utah 


LEDOUX  &  CO.,  Inc. 

ASSAYERS,   CHEMISTS   AND    M  KTALl.ri, 

Independent    Sample,-    at    the    Port    of    X,  u     York 

Bepresentativ  Smelters  on  Atlantic  Seaboard 
Office  and  Labortory:  99  .lohn  Street    New   York 


SILL  &  SILL  ,, 

MINING      IND    METALLURGICAL    ENGINEERS 

mil   South  Flgtieroa   91      .  Mill    Deign 

' '  inageri  \,  ,   ,,, ,,„:,.,,   „,     ,  . 


SMITH,  KM  Kin   &  CO. 

:-,:M,,vrc,,- 
Represent   Shlpp 
■  "•'   ""'""'  Mr""    ^  ■■>="■■■■"■"    -M.-.  s.,,,,1,  "t'reet.  Lo,  Ange.e. 


SOI  THWESTERN  ENGINEER  CO. 

NEW  TORE 

llniliiig.»iniii  in.ig  HOHei 


MIAIi  .i.ii, 


1     C,  I'EVIIOEL 
E    1     m'i  KISON 
1  I>«      I  IIHRNTON 
B.  M    SNYDER 


FALKENBURG  &  CO. 

t88AYER8,   METM.i.cit,.! 
110    Ycilcr    Way.    Seattle   Wuah. 


FROST,  Oscar   J. 


v      ni  it    \N1>  CHEMIST 

i     ' 


GIBSON,  Walter   L. 


Successor  to 

0    CO 
■     OmCI     l\l'    ANALYTICAL 
LABORATORY,       I  UOOL    OF 


■  •■ayi   and   supcrrUlon  of   lampllng.      ■fork- 
"*  ,""."  °i  "'"■  ""'»«'>■    InTntlmtfina  of  metal- 

lorglcal    and    technical    processes.       I 

Msnager    and    Consulting    Specialist. 


II  \\k- 

Abbott 

A. 

li  MIT    AND    ASSAYER 

TaliMlrtiKl  net 

•  24 

Sacramento 

IL.    San    Frandi 

Control 

Aitayi.    Superrl 
at    Smeller. 

Bur 

tan    of    Inspection    and    TetU 

• 

December  30,  1922 
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IRVING  &  CO.,  James 


ASSAYERS    AND    COLD    BUYERS 

Una   Examined 
South    Spring    St..    Los    Angclo,    ( 


INDUSTRIAL  RESEARCH 
COiMPANY 

Successors   to  Geo.   A.   James  Co. 


We  Speclati; 
Laboratory:     28    Belden    Place.    San    Francisco 


JAEGER,  Frederick 

CHEMIST   AND    METALLURGIST 

Speceialty:     Copper    refining    and    manufjcii; 
sodium  cyanide 
IT    Gramercy    Park,    New   York    City 


LEONARD  ENGINEERING  CO. 

MINING     ENGINEERS.     CHEMISTS,     ASSAY] 
METALLURGISTS 
P.   O.    Box    172.   Boise.    Idaho 


WHY  NOT  GET  THE  BENEFIT 

of  the  service  rendered  by  this  Professional  Directory 
of  Engineering  and  Mining  Jcurnal-Pretsf  It  Is  a 
rtfgnlfled  way  of  keeping  your  name  before  the  public. 


MCCARTHY  &  CO.,  Richard 

ASSAYERS.    CHEMISTS     AND     METALLURGISTS 
56    East    Granite   St..   Butte,   Mont. 


OFFICER  &  CO.,  R.  H. 

ORE   SHIPPERS'    SERVICE 

Engineers'     Assays.     Controls,    Umpires 

Iron  and  Steel.  Oil  and  Coal  Analyses 

169  S.  W.  Temple  St.,  Salt  Lake  City.  Utah 


PEREZ  CO.,  R.  A. 


ASSAYERS.     CHEMISTS     AND     METALLURGISTS 

i  Established     1895) 

120    N.    Main    St..    LPS    Angeles,    Cat. 


PIERS, 

W. 

L. 

ASSAYER 

AND 

CHEMIST 

Engii 

work 

and 

control 

428 

18  th 

St..  Denver 

Colo. 

PITKIN,  Inc.,  Lucius 


5IGHERS.    SAMPLERS    AND    ASSAYERS 
of   Ores   o(   all    Descriptions 
17    Fulton    St..    New    York 
Niktip 


RICHARDS   &   SON,   J.   W. 

AS8ATEBS  AND  CHEMISTS 

1118   Nineteenth  St.,    Denver 

Ore    Shippers'    Agent.      Write   for    terms 

Representatives   at  all    Colorado  smelters 


ROOT  &  SIMPSON 

Successors   to  Leonard  &   Root,  established  1902 

ASSAYERS   AND    METALLURGICAL   CHEMISTS 

1744    Broadway,    Denver,    Colo. 


SMITH,  KNOWLES 

ASSAYS     AND    MINERAL    EXAMINATIONS 

GIVEN    SKILLED    ATTENTION 

Notre    Dame    University. 

Mining    and    Metallurgical    Dept..    Notre   Dame.    Ii 


THE  TWINING  LABORATORIES 

ASSATEBS    AND    CHEMICAL   ENGINEERS 
Fresno,    Cal. 


UNION  ASSAY  OFFICE,  INC. 

ASSAYERS    AND    CHEMISTS 
Boi    14,16.    Salt    La)te    City,    Utah 


WARING  &  WILLIAMS 

INDUSTRIAL     AND     ANALYTICAL     CHEMISTS 

Analyses.    Tests,    Metals,    Oi'es,    Zinc-Lead  Reports 

Joplin,   Mo. 


WOOD  ASSAYING  CO.,  Henry  E. 

Established    18T8 

ASSAYERS     AND     CHEMISTS 

1750  Arapahoe  St..  Denver,  Colo. 

P.    O.    Box    1318 


Geographical  Index  of  Professional  Directory 


Arizona 
Cole  &  Co. 

California 
Atkin  &  McRae 
Baverstock  &  Payne 
Gibson.   W.  L. 
Hamilton.      Beauchamp. 

Woorlworth.  Inc. 
Irving  &  Co.,  James 
Industrial  Research  Co. 


Perez  Co ..  R.  A. 

Dollison.  James  E 

Sill    &   Sill 

Frost.  Osear  J. 

Smith,  Emery  &  Co. 

Piers    W.  L. 

Southwestern    Engrg. 

Richards   &  Son.   , 

Co. 

Root   &  Simpson 

Twining  Laboratories 

Wood  Assaying  Co 

Idaho 

Colorado 

Leonard  Eng.  Co. 

Best,    Alex 

Indiana 

Buriingame.  Walter  E. 

Smith,  Knowles 

"Missouri 

Waring-  &  Williams 


Montana 

M.-Carthy 


New  York 
Ledoux  &  Co.,  Inc. 
Jaeger.  Fred 
Pitkin.  Inc.,  L. 


Texas 

Cameron.  Geo.  W. 
Critchett  &  Ferguson 


Utah 

Bardwell,  A.  F. 
Black  &  Deason 
General  Eng-.  Co. 
Jones  Co...  A.  H. 
Officer  &  Co. 
Union  Assay  Office 

Washington 
Campbell,  Wells  & 

Elmendorf 
Falkenberg  &  Co. 


anmnuuNni i 

riimnmimiimimi iiiiiiiiiiiiiiiiimiiiiiim iiiiiiiiiiiiiinii 


iiiuiii iniMiiiiilr 


BURY 

UNIVERSAL 

AIR  COMPRESSORS 


Laboratory  Apparatus  and  Glassware 


I  =  Chemicals 
I  i  —  Commei 
§     =     Chemicals 


ad    C.    P. 


nd  Metallurgical  Work — Assay  Supplies 
Acids — J.    T.    Bakers    C.    P.    Analyzed 


BRAUN-KNECHT-HEIMANN-CO.  f 

Founded  1852 
584  Mission  St., 

San    Francisco,    Cal.                                          Los  Angeles  House  = 

Cable  Address:    "BRAUNDRUG"                        The  Braun  Corporation  = 

All  Codes  Used  = 

iniiiiiiiiiiMiimimiimmiiiiiiiiiiiHiiiiiiiiiiiuiiiiMiiiiiimiin iiiini imiiiiiiiiKiiiiiiiiiiimiiiiiimiimiimifiiiimiMiiiiiiiiiiv      -.ttiiiiiiiitiiioiiiHiiiiiiiiNiiNiiiiiiiiiiiiiiiiiiiiiiiiiHiiilluiiiiililllllHlllHlllliiHiHinlliililiiiilllliniiltllllttlilitniiNilllllilttloiiuiiiiH 


All  Sizes — Types — Pressures.      For  All  Requirements 
Bury  Compressor  Co.,    1750  Cascade  St.,  Erie,  Pa. 
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WHAT  AND  WHERE  TO  BUY  ^^Si^Uec 


For  Alphabetical  Index  see  Last  Page 


Wetylene,    Compressed 
I'rest-O  Lite  Co.,  Inc. 


American   Zinc.   Lead   4 

Smelting  Co. 
Illinois  Zinc  Co. 

a     &    Hegeler    Zinc 


fcerial   Tramways 
Amer    Steel   4  Wire  Co 
Interstate    Equip.    Corp. 

Aftereoolers.  Air 
Chicago  Pneumatic  Tool  Co. 
Ingersoll-Rand  Co. 

Agitators 
Allis-Chalmers  Mfg.  Co 
Dorr  Co..  The 


Amalgamators 
Allis-Chalmers  Mfg.  Co 
Mine  4  Smelter  Supply  Co. 

Analytleal    Apparatus 
Braun   Corporation 

Braun-Knecht  Heimann-Co. 
Denver  Fire   Clay   Co. 


Aasayere1  and  Chemists' 
Supplies 

Caire  Co..  Justinian 
Calkins  Co..  The 


Baiter  &  Co  .  Inc. 

Balances 
Ainsworth  &  Sons  Co. 
Braun  Corporation 
Brailii  Km  .  ht  Heimnnn  Co. 
Caire    Co..    Justinian 
Calkins  Co  .  The 
Denver   [ire  Clay  Cu 
Mine  4  Smelter  Supply  Co. 
Thompson   Balance  Co. 


Goodrich    Rubber   Co..    The 

I:    y 
Jeffrey  Mfg.  Co. 

mveying  Belt  Co 
A'lamson   Mfg     Co. 


Bridges,    Suspension 

Roebling's   Sons   Co..    J.    . 
Backets,    Dredging    and 
Excavating 

Marion   Steam   Shovel   Co 

Buckets,  Elevator 

Caldwell   4   Sons.   H.   W. 
Hendnck   Mfg.  Co. 
Jeffrey   Mfg.   Co..   The 
Stephens  Adamson   Mfg     C 
Rurkets.  Ore 
Brown   Hoisting   Machy     C 


Co. 

Cableways 
Flory  Mfg.  Co..  S. 
Interstate    Equipment    Corp 
Lidgerwood  Mfg.  Co. 
Mundy   Hoisting  Engine  Co 
Roebling's  Sons  Co..  J.  A. 

Cages,  Hoisting 
AIIi9-Chalmprs  Mfg.  Co. 
Atlas  Car  4  Mfg    Co 
Car    Dumper  4   Equip.    Co. 


Canvas  Tubing 

Bemis  Bro.   Bag  Co. 
Car     Dumpers,     Rotary 

Car    Dumper   &   Equip.   Co. 
(at  Hauls 

Car    Dumper    4    Equip.    Co 

Jeffrey  Mfg.  Co. 

Stephens-Adamson   Mfg.   Co 
Carbons,  Borts  and   Diamond* 

Diamond    Drill    Carbon    Co 
Cars 

West'n  Wheeled  Scraper  Co. 

Cars.   Gable  Bottom 
Atlas  Car  4  Mfg.  Co. 
Watt  Mining  Car  Wheel  Co. 

Cars.  Hopper 
Atlas    Car    &    Mfg.    Co 
Watt   Mining  Car   Wheel  Co. 

Cars.    Mine 
Ingeraoll-Rand  Co. 
Watt    Ming   Car    Wheel    Co. 


Cars.    Ore 
Allis-Chalmers    Mfg     Co 

Atlas   Car  &   Mfg     Cm 
Watt    Min'g    Car    Whl  I  I    Co 
C:irs.    Quarry 
Atlas  Car  4  Mfg.  Co 

\  u-tiri    Mfg     Co. 


Clutches,  Friction 

Stephens-Adamson    Mfg.   Co. 

Coal  Cotters 
Goodman  Mfg.  Co. 

Ingcrsoll  Rand   Co. 
Sullivan   Machy.   Co. 

Coal  and  Ore  Handling 
Machinery 

Brown     Hoisting    Mehv    Co. 
Jeffrey   Mfg.   Co..   The 
Lidgerwood    Mfg.    Co. 
Stephens-Adamson  Mfg.  Co. 


Helling.    Elevator 

Goodrich    Rubber   Co..    The  I  Casting*.  Iron  and  Steel 
,  '■    '        _       _     ,  Marion  Steam  Shovel  Co 

Sehn  rcn  Co..  Charles  A. 


Cement.  Iron 
Smooth  On   Mfg    Co 

Cement.    Pipe  Joint 

Smooth  On   MIf,  Co. 


4    Co. 

Compressors,   Air 
Allis-Chalmers     Mfg.     C< 
Bury    Compressor    Co. 
Chicago  Pneumatic  Tool  Co. 
Gardner  Governor  Co. 
Oliver  Cont.  Filter  Co. 
Sullivan  Machinery  Co. 
Worthington  Pump  4  Mchy 
Co. 

Compressors,  Air  Portable 

Cement   Gun   Co..    Inc. 
Ingersoll-Rand    Co. 
Sullivan    Machy.    Co. 


Concentrators,    Magnetic 

Dings    Magnetic    Separator 
Co. 
Magnetic  Mfg.  Co. 

Concentrators,    Table 
Allis-Chalmers    Mfg.    Co. 
Butchart    Mfg   Co 
Deister    Concentrator    Co. 
Deistcr    Machine    Co. 
James  Ore  Concentrator  Co 
Mine  &  Smelter  Supply  Co. 
Traylor   Eng.   &  Mfg.    Co. 

Condensers 
Alberger    Pump     4    Con- 
denser Co. 
Ingersoll-Rand   Co 
Worthington  Pump  4  Mchy. 


Couplings,    Hose,    High 
Pressure 

Knux    Mfg.    Co. 


Shovel  Co..  Inc. 


Creosoting  Cylinders  for 
Treatment  of  Timber 
Vulcan   Iron    Works 

Crucibles 
Caire  Co.,  Justinian 
Calkins  Co.,  The 

Crushers 
Allis-Chalmers  Mfg.  Co. 
Austin    Mfg.    Co. 
Bacon.    Earle    C. 
Braun   Corporation.   The 
Braun-Knecht-Heimann-Co. 
Buchanan  Co  ,  Inc.,  C.  G. 
Caire   Co.,   Justinian 
Calkins  Co.,   The 
Colorado   Iron   Works  Co, 
Denver  Eng.  Works  Co. 
Denver  Fire   Clay    Co. 
Jeffrey  Mfg.   Co..   The 
Mine  4  Smelter  Supply  Co. 
Smith  Engrg,   Works  Co. 
Stephens-Adamson    Mfg.   Co. 
Traylor   Eng.   4   Mfg.   Co. 
Worthington   Pump   4 
Machy.  Corp. 


Crusher    Parts    .Manganese 

steel 
Amen  Manganese  Steel   Co. 


(■„ 


vel    Jet 


u   Co     Charles  A. 

Wn.linr  Hopplirs 

*l  Co. 


Chain*    Tran.mls.lr, 

si.  ph.  ii-  id  union 

Chemical    \pparattii 


Br 


i 


Km.  hi  II.  m 

Stephana  Adam  m 

Chemical. 
Hr.uiii   Corjioratton 

i  i 

('  .Ikm-i    I 

• 

k    ll.-is-lacbir 
1 1  ujalfisra 

Mfg     C, 

Denver   i 

The 

J  im<  •  Or- 

Eng.  *  Ml      Co 


Diamond  Drill  Co 


Allis-Chalmers  Mfg.  Co. 
Traylor  Eng  4  Mfg.  Co. 
Worthington  Pumps  4  McflJ 


Cups,    Grease     (See    "Greas 

Cups") 
Cyanide 

llraun  Corporation 
Braun-Kneeht-Heimann-Co. 
Roessler    A    Hasslacher 
Chemical  Co. 

I  vunii 

Nati, 

Dealers,   Machinery    (Rails. 
Pipe    A    Misc.    Equipment) 
Merchants    Steel     4    Supply 
Co. 
Morse  Bros    Machy.  4  Sup- 


Derricks 
Lidgerwood  Mfg.  Co 
Mundy  Hoisting   Engine  Co. 


Co 


Separator 


Conveyors    and    Elevators 

Allis-Ch.-il, 

Jeffrey    Kfg     Co      Ttu 

Rohins  Conveying  Belt  Cm 

Mine   4    Sim  Her    S 

Stephens-Adamson  Mfg.  Co. 
Conveyors,   Belt 

Mr., un    Hoisting    M;i,  In      Co 

Jeffrey    Mf       Co      Thi 
Robins   Conveying    Bi  II    Oo 

Stephrns-AilriiiisMi,    Mfg    Co 

CoOTeyors.   Devatof 

dating  Machy   Co 
Conveyors,   II.  1 1. .. i.i 
Caldwell  A  Sons  Co     II    w 


C.i.lcr. 
Stearna-Boger  Mis    Co. 
1 1  lylor  Eng   4  H 

1  ■ 1 

Ami  n.  in   Mit.il  Co 

^m'g  4  Refg  Co 
9mlg  a  It.  (r  Cm 
i     perl <'li  1- 

• 
I  Refining 

Minis     • 


Dredges 
Hoar  Shoi  el  Co 

'.1  11  Ion  si.  ,ii,  sii,.i 


Mc 


\i  , 


«  , 


1  Co 


N    «     York     Engineering    C 
Union    Co 

Tuba    Manufacturing  Co. 
Dredges.    Dlpiier   and 
Hydraulic 


Drilling.   Core 
Longyear   Co..    E.   J. 
McKiernan-Terry  Drill  Co. 
Pennsylvania  Drilling   Co 
Sullivan  Machinery   Co. 

Drills.  Air  and  Steam 

Cleveland  Rock  Drill  Co. 
Drills.    Core 

Dobbins  Core  Drill  Co..  Inc 

IngersoU-Band   Co. 

I.ongyear    Co..    E.    J. 

McKiernan-Terry  Drill  Co 

Std.  Diamond  Drill  Co. 

Sullivan    Machinery    Co. 

Drills.  Diamond 

Diamond  Drill  Contracting 

Co. 
Longyear  Co..   E    J. 
Std.    Diamond    Drill    Co. 
Sullivan  Machinery  Co 

Drills.  Eleetrie 

Chicago  Pneumatic  Tool  Co 
Ingersoll-Rand    Co. 
Jeffrey   Mfg.    Co..    The 

Drills.  Hammer 

Chicago  Pneumatic  Tool  Co 
Cleveland    Rock   Drill    Co. 
Denver  Rock  Drill  Mfg    Co 
Ingersoll-Rand     Co. 
McKiernan-Terry    Drill    Co. 
Sullivan  Machinery  Co. 

Drills,   Piston 
Ingersoll-Rand  Co. 
Sullivan  Machinery  Co. 

Drills,   Prospecting 
Ingersoll-Rand  Co. 
Longyear   Co..    E     J 
New    York    Engineering    Co 
Std    Diamond  Dn'I  Co. 
Sullivan    Machinery    Co. 

Drums,   Magnetic 
Dings    Magnetic    Separator 
Co. 

Dryers.  Ore 
American  Process  Co. 
Traylor  Eng.  4  Mfg.  Co. 
Vulcan    Iron    Works 

Dryers.  Sand  and  Coal 
American  Process  Co. 
Vulcan  Iron  Works 

Dumps,    Rotary 
Car  Dumper  4  Equip.  Co. 

Dust   Protectors    (See   "Res- 
pirators") 

Dynamite 
Hercules  Powder  Co. 


Elevators.  Rurkrt 
Jeffrey    Mfg     Co.    The 
Stephens-Adamson   Mfg.  C 
Traylor  Eng.  &  Mfg    Co 


Engines.    Diesel 
Allis-Chalmers   Mfg.    Co. 
Mcintosh    4    Si'vnmtir   Corp. 
Worthington  Pump  1    M   h\ 
Corp. 

Engines.   Gas  and  Gasoline 
timers   Mfg    Co 

Chicago    Pneu.     1 

Engines,  Hoisting 

Mundy  Hoisting  Engine  Co. 

Ottumwa  Iron  works 
Engines.   OH 

Chicago    Pneu    Tool  Co. 

Ingcrsoll  Rand   Co 
brines,    Slenm 

mis    Mfg     Co 

Ingcrsoll  Rand    Co 


Due 


Cn 


Dredges.    Kiel  AtOf 


Dredging    Machinery 

Mundy  Hoisting  Engine  Co 
Drill    Rock 

Bock   Drill  C. 
Drill..   Air 


Fun..     Ventilating 
Jeffrey    .V       Oo      The 
Otiamwa    Iron    Work. 
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PERFORATED  METAL 


FOR  SCREENING  ORES— ROCK— GRAVEL— SAND— COAL  AND  ALL  MINERALS 

Harrington  &  King  Perforating  Company 


620  No.  Union  Avenue,  Chicago,  III.,  U.  S.  A. 


New   York  Office:    114  Liberty  Street 


iiniiiiiiniiiinii 


iiiiiitiiniiiiiiiiittr. 


j  |    A.  Leschen  4  Sons  Rope  Company 


Rope 


(Established  1857) 


Experienced  Makers  of 


t>*       AND 

XTRAMWAYS 

Send  for  Illustrated  Catalogue 

merican  Steel  &*Wire 

'hicago-NewYbrk  Company 


1923 


|  AN  AUTOMATIC  AERIAL  TRAMWAY 

Will    increase    your    profits    and 
make  this  year  a  memorable  one. 

Let  Us  Demonstrate 

INTERSTATE    EQUIPMENT    CORPORATION 

25  Church  Street,  New  York  City 


rire  Rope  &  Aerial 

"  n*      Tramways 


i  \  1 


RIBLET  AERIAL 
TRAMWAYS 

Automatic,      High-Speed;      Self- 
Adjusting   Positive    Grip. 

Tell    us    in   detail   what  you   wish    to 

accomplish 

Riblet    Tramway    Co.,   Spokane,    Wash. 


"illlllllllllllllllllllllllllllHIIIIIIIIIMIIIIIIIIIIItllllltlllllllltllllllllllllllll 

£iiiimiimiinniiiiuiiiniiitiiiiiiiiiiiimimiiimiimiiiiiiiiiiiiitiiiiiiiiiiiiiiiiitiiiiiiiitiiiiiiiiiiiiiiii]iiitiiiiiiiitiii!iiiiti!iiiiiiiiiMiiiiii>- 


|     Blowers  Exhausters     | 

The  Connersville  Blower  Go. 

Connersville,  Ind. 

j     Boosters  Pumps     I 

~uiiiiiiiiiiiiiMiiiuiiniiiiiiiniiiiiiiiiiiitMiHiiiniiiiuiiii)MiniiHiiiiniinHiiiiiiitiiitiiiii>iiiiiiiiuiiitiiiiiiiiuiiiitiiiiiiiiiiiiriiiiiMi>iii= 
giMiiiiiiiiiiiiiitniHiiuiiiiiiiiiiiiiiiiiii mum mm imiimimimmmiimiiimiimiimimimiiiiiiimimiiiiiiimimimiiL 


STROMBERG 
CARLSON 

TelephoneMftCs 

Rocnostcr.  N.  Y. 


Manufacturers  ot  Mine-A- 
Phones,  Telephone  Switch- 
boards. Desk  Telephones, 
Wall  Telephones,  and  Associ- 
ated  Equipment. 


Laboratory  Supplies 
Fire  Clay  Products 


Oil  Burners 
Metallurgical  Furnaces 


|     THE  DENVER  FIRE  CLAY  COMPANY     | 

Denver,  Colorado,  U.  S.  A. 
|    New  York  Office:  50  E.  41st  St.  Utah  Dept.,  Salt  Lake  City     | 

^llltllllllllllllilllUMltlllllllllllllllllllliiliiiiMiiiMiiitiliilllltiiillllllllliuilillillllllillliiiitMiiiiiiiiiiiiilitniiiiiiiiHiiniiiiiiiitiiiiuiiiin 
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Feeders     Ore 

Iron  Works  Co. 
Jam.*  Ore  Concentrator  Co. 
Jeffrey  Mfg    Co     The 
Sti    hens-Adamson    MI?.    Co. 
Traylor  Ens    ft  Mfg    Co 


Filter   Paper 
Braun  Corporation 
P.rami  Kmcht  Heimann-Co. 
Denver    Fire    Clay    Co. 

Filters 
rhi.-aeo   Pneu.   Tool   Co. 
Colorado   Iron  Works  Co 
O.iver  Cont.  Filter  Co. 
United   Filters   Corp. 

Filters,   (loth    Metallic 
Oliver  Cont    Filter  Co. 
Tyler  Co..  The  W    9 
Tinted   Fillers   Corp. 


Fireproof  Material  and 
(  nnstruction 
Robertson  Co  .  H    H. 


Flotation    Machines 
Butchart   Mfg    Co 
Denver  Engineering  Worl 
.  nutbweslern    E 

Flotation    Oils 
General  Naval  Stores  Co. 
Hercules    Powder   Co. 


Rogers.    3rown   *  Co. 

Forces 
Denver  Fire  Clay  Co. 
Ingersoll-Rand  Co. 
Sullivan  Eng.  4  Mfg.  Co. 


B.  F. 

dears 
Caldwell  &  Sons  Co..   H    W 
Fawcu9  Machine  Co. 
Jeffrey  Mfg    Co..  The 
Nil-  Bement-Poni 
Philadelphia  Gear  Wks 
Stephens-Adamson    Mfg     Co 


Phi  adelphia  Gear  Works 

[.ears.    Herringbone 
Falk  Corporation.  The 
Fawcus  Machine  Co. 
Niles-Betner.l-Pond    Co. 
Philadelphia    Gear    Works 


Hose.    Air 

in d    Book    Drill    Co. 
Denver    Rock    Drill  Mfg    Co 
Ingersoll-Rand   Co. 

Hose.    Couplings.    High 


Crease  Cups 
Cook's  Sons.  Adam 
Lunkenheimer  Co..  The 
Powell    Co..    The    Wm. 


Grinders.  Chemical   Ore 

Braun  Corporation 
I    Braun-Knecht-Heimann  Co. 

Grinders.  Laboratory 
Caire  Co..  Justinian 
Calkins  Co..  The 

Grinders,    Manganoid    Pebble 

|    Jeffrey  Mfg.   Co..   The 

Grinders.  Ore 
Freese  &  Co..  E.  M 
Mine  &  Smelter  Supply  Co. 


Furnaces.    Asaas 
Braun   Corporation    The 
Brauii-Kneoht-Heimann-Cc 
Denver    Fire    CI 
Mine  ft  Smelter  SuppIj   Co      Headlights.    Incandescent 


Min 
Goodma 


Mfg. 


Furnaces.    Bullion    Melting 
sin.  iter  Supply  Co. 
CO    Ens.    &    Mfg.    Co.|B(.a((.r9     F£ed    Wa,er 

Furnaces.  I  rncihlc  Tilting 
and    Refining 
Denver     I 
Mine  ft  Smelt* 


Alberger  Pump  &  Cond.  Co. 


Monarch  Eng    ft  Mfg    Co 
Furnaces.    Crucible.    Tilling 

Corporation 

Braim-Kii'  cht-Heimann-Co. 
Mine  ft  Smelter  Sunplv  Co. 
Monarch   Eng.  ft  ttif,  Co 

>-'■■..    Fleclric 

Braun  Corporation 

Braun -Kn.cht  Heimann-Co. 
Fire    Clay    Co. 

II.  .1    It.  itmrnt 
r   lion 
Bratm  Kneoht  Heimann-Co. 

l  -.    Mechanical 

Bo  ,-ling 

Imcrs    Mfg    Co 
...    F'lry.    ft    M.h 


Mine  ft   Smelter  Silnnlv   Co 
Worthincton  Pump  ft  M  hy 


Furnaces,    Melting 

n ..ration 
Braim  Kneeht  Hejmann-Co. 

Biic     ft    Mfg.   CO. 

I  urn  ire.     Smelling 

ncrs  Mfr  Cn 
Tr.ylnr  F.nr  ft  Mfg  Co 
Worthlngton  Pump  ft  Mchy 


Hoists.  Chain 
Wright    Mis    Co. 

llni-t-,    Compressed    Air 

S. 

Hoists.    Electric 
Allis-Chalmers    Mfs    Co. 
Denver   Eng    Work-  Co 
Elish-h  Tool   ft  Supply  Co 

Mis     Co.,    S 
Lidgerwood  Mfg.  Co. 
Mun.h     I 

Works 
Vulcan  Iron   Works 


Kna 


Mfs.   Co. 


Hydrai 

Pelto 
Hvdraolic  Trip  Controls 

Car    Dumper    &    Equip 

or 

Cp. 


Instruments.    Surveying 
Ainsworth  &  Sons  Co 
Berger  ft  Sons  Co..  C.  L 
Buff   ft   Buff  Mfg.  Co. 
Gurley.  W.  &  L.  E. 

jackets.  Water 

Allis-Chalmers   Mfg.   Co 
Traylor  Eng.  ft  Mfg.  Co. 

Jigs 

.    Allis-Chalmers   Mfg.  Co 
Colorado   Iron   Works  Co. 
James  Ore  Concentrator   Co. 
Worthington  Pump  &  Mchy. 


Kilns.  Rotary 
Allis-Chalmers    Mfg.   Co. 
Traylor  Eng.  &  Mfg.  Co. 
Vulcan  Iron  Works 

laboratory  Machinery 
Braun  Corporation.  The 
Braun-Knecht-Heiniann-Co. 
Denver  Fire  Clay  Co. 
Mine  &  Smelter  Supply  Co. 
Oliver  Cont.  Filter  Co. 


Iletals.    Perforated 
Allis  Chalmers    Mfg.   Co. 
Harrington    &    King    Perfor- 
ating Co..   The 
Hendrick   Mfg.  Co. 

•fills.  Ball,  Tube  and   Pebble 
Rod 

Allis-Chalmers   Mfg.   Co. 
Colorado  Iron   Works  Co. 
Mine  ft  Smelter  Supply  Co. 
Worthington  Pump  ft  Mchy. 
Co. 

Mills.  Rod  and  Ball 

Denver  Engineering  Work* 
Hills.  Stamp 

Allis-Chalmers  Mfg.   Co. 
Mineral    Magnetic    Separators 

Dings    Magnetic    Separator 
Co. 

Hiiers 
Smith  Eng.  Work9  Co 

Motor  Generator  Sets 
las  Car  &  Mfg.  Co. 


.  Powder.  Blasting 

Grasselli    Chemical    Co. 
Hercules  Powder  Co. 

I  Power    Plant   Equipment 

Crane  Co. 
Tower    Transmission.    Mel 
!    Caldwell  Sons  Co     H    ? 
Stephens-Adamson  Mfg. 

Preservative,  Wood   (See 

Creosote) 
presses,   Filter 

Oliver  Cont    Filter  Co 
Shriver    &    Co..    T. 
United    Filters    Corp. 

Prospecting   Supplil 

Rix     Compressed 
Drill  Co. 
Publishers.    Technical    Book 

McGraw-Hill   Book   Co. 
Pulleys,   Magnetic 

Buchanan  Co..  Inc.,  C.  G. 

Dings    Magnetic    Separator 
Co 

Magnetic   Mfg.    Co. 


All- 


Lamps,  Acet>  1  ne 
Braun  Corporation 
Braun-Knecht-Heimann-Co. 
Justrite  Mfg    Co. 

Lead 

American    Metal    Co. 
American  Smlg.  ft   Ref.  Co 
Am.  Zinc.  Lead  &  Smls.  Co. 
Hardy  &  Ruperti.  Inc..  Chas. 


Metals   Refining   Co. 
U.  S  Smelting.   Refini 
Mining  Co. 


:ig  & 


Linings.    Ball   and   Tube   Mil 
Allis-Chalmers   Mfs.  Co. 
Amer.  Manganese  Steel  Co. 

Traylor   Ens     &    Mfs     Co. 


Co 


Hoists,    Gasoline 

■    oil    Mfg 


nolsts.   Mine  Steam 

ly    Hoi-' 

Hoists.    Port  d>l| 

rn 
Lidgerwoo.l    Mfc     ' 
Sullivan    Mi.'lu     Co 

Hni«t«.  IMP 

.1.  ffr-y    V 
Lldgcrv/ood  Mfg    C 

Hoists.  Steam 

Allis  Chalmcr- 
Rngllsh  Tool    < 

Lldrwwood   Mfc    < 


.oromotiyes     Fleet 
Goodman  Mfg    Ct 

Mfg.  CO.. 


The 


Co 


Locomotives.      hlrrtrl 
age    Battery 
Atla9    Car    ft    Mfs 
Goodman    Mfs     Co 
Jeffrey  Mfg.   Co..  The 

.oromotives.  Gasoline 
Fate-Root -Heath  Co 
Vulcan   Iron   Works 

locomotives.  Industrial 
Fate-Root  Heath    Co 
Goodman   Mfc    Co. 
Jeff  rev    Mfc     Co      The 
Porter   Co..    H     K 

] Mi  ,-s.    Mine 

Kate  Root  Heath    Co. 
iii     Mfc     Co.. 


Locomotives,    strum 
II     K 

Vulcan     Iron     Works 


Voir 


Wo 
Iron   Work- 


Jiickel 
Amer.  Smelting  ft   Refining 

Co. 
Nichols  Copper  Co. 


Oil  Cnps 

Cook's  Sons.  Adam 
Lunkenheimer   Co. 

Til.  Pine 
General   Naval    Stores   Co. 
Hercules   Powder   Co. 

Ore,  Buyers  and  Sellers  of 
American  Metal  Co 
Am.  Smeltms  A  R.  fining  Co. 
Am.  Zinc  &  Chemical  Co. 
Am.  Zinc    Lead  ft  Smlg.  Co. 
Balbach  Smlg    ft  Ref.  Co. 
Bartlesville    Zinc    Co. 
Grasselli    Chemical    Co. 
Hardy  ft   Rupert.    Inc..  Chas. 
Illinois   Zinc  Co.     The 
International   Smelt  ins   Co. 
Irvington    Smcltins    A     Re- 
fining  Works 
Matthiessen   &  Hepeler  Zinc 

Co 

Phelps.    Dodsr   Corp. 
United   Mi  tals  Selling  Co 
i      9    Met  lis   11.  fining  Co 
United  State-   Smelting    Re- 
finins    ft    Mining   Co 


I',  1, Lies.   Flint 

Kroll   ft   Co. 
I  postocks 

Amer.   Spiral   Pipe  Works 
perforated   Metals 

[Set    Metals,   Perforated) 
»ipr    Fittings 

CO  .    The    Wm 
pipe.    Spiral.    Riveted 

Irotli   1    Rool    I 

Amer.  Spiral   Pipe   '■'■ 
Pipe,   Steel   Welded 

\nier   Spiral  Pipe  ^wii. 

V Wood 

Vitional    Tank    *    Pipe    Co 

:,     Tank   I    Pipe  Co 

Plates,    Manganese,    Rolled    A 
Cast 

\iner    Manganese    Btl        r? 

riatlnum 
I!  iltrr    *    Co..    Ine 
Bishop    ft   Co  .    Platinum 
Works.  J. 


Tool  Co. 


Pneumatic   Tic  Tampers 

Ingersoll  Rand   Co. 
Pnrumatlr    Tools 

Chicago   Pneumatic  Tool  Co. 
K...  u    Drill  C" 

Ingersoll  Rnnd     Co 


*ulverizers.   Ore 
American  Pulverizer  Co 
Braun    Corporation.    The 
Braun-Kjiecl,t-Heimann-Co. 
Colorado  Iron  Works  Co. 
Jeffrey   Mfg.   Co..   The 
Mine  &  Smelter  Supply  Co 

Pumping   Engines 
Allis-Chalmers   Mfg.   Co. 
Mine  &  Smelter  Supply  Co. 
Prescotl  Co..  The 


Pumps,  Boiler  Feed 

Ingersoll-Rand   Co. 

Worthington  Pump  ft  M.  hy. 
Co. 
Pumps.  Centrifugal 

Alberger  Pump  L   Cond.  Co. 

De  Laval  Steam  Turbine  Co. 

Goulds  Mfg.  Co. 

Ingersoll  Rand  Co. 

Krogh   Pump  ft   Macliy    Co. 

Morris    Machine    Works 

Oliver  Cont.  Filter  Co. 

Peltor,  Water  Wheel  Co. 

Wilfley  &  Sons.  A.  R. 

Worthington  Pump  ft  Mchy 
Co. 


Pumps.   Electric 
Alberger  Pump  &  Cond.  Co. 
Gardner  Governor  Co. 
Hendrie   ft   BoltboS   Mfc    ft 

Simply  Co 

I  Hand    Co. 
Krogh  Pomp  *  Mchy   Co. 

Oliver  Cont.  Filter  Co. 

■  o     The 
Trivlor  Ens    ft  Mfs    Co. 
\v,   fli  v    ft    Son-     A     U. 

Pumps.   Hydraulic 

.  ....   The 
Traylor  Eng    ft  Mfg.  Co. 

Pumps,   Mill 

.In  Iron  Works  Co. 
oil  Rand    Co. 
Krogh    Pump    ft    Maohy    Co. 
M  u  nine   Works 
:  nt      Filter    Co. 
i  ,,.    The 
Traylor  Eng.  ft  Mfg.  Co. 
Wilfley  f   Sons.  A.  R. 

Pumps,    Mine 
Alberger  Pump  ft  Cond    Co. 

Mfg    Co 
G  irdner  Governor  Co. 
Hendrie    ft    Bolt  huff    Mfs     ft 
Supply    Co 

Rand  Co 
Kroch  Pump  ft  M.  hy    Co 

-.:  teniae  works 
Prescotl  Co     Tin 
Worthington  Pump  ft  Mchy 
Co. 
rumps.    Pneumatic    Air    Lift 
nd    I 
Sullivan   Machinery  Co. 

Pumps.    Power    Plant 
AJbergi  r  Pump  A  Cond    Co. 
Morri»    Machine    Works 
■I    CO      Tlie 

Pumps.    Rpclpmrntlng 

The 

Traylor  Eng    ft   Mfs    Cn 


-....  ft  Mrhv    Co 
Mo..  .-    Midline  Works 
Willi,  v  ft  Sons.  A.  R. 
Worthington  Pump  ft  Mchy 
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Dependable  Clay- Working 
Machinery 


Operated  and  recommended  by  the  prominent  Fire-brick.  Building  = 
brick.  Paring  block.  Hollow  building  block,  Fire-proofing,  Chim-  | 
ney    block.   Chemical    tile,    and    Zinc   Companies   of    the   country. 

E.  M.  FREESE  &  CO.,  Galion,  Ohio      ( 

DEPENDABLE  MACHINERY  OF  PROVEN  EFFICIENCY 

tmimitmiiiimimiimiimm minim iimnr-mi i imimimiimmiim mm iiilllilllillll'llUllimS 


FARREL- BACON 

ORE6~ROCK 

CRUSHERS-ROLLS 

i         EARLEC.BACONJMC.ENGINEERS. 

26CortlanotSt.NewVork.seno  FOR  BULLETIN. 


™?  STEARNSRDGER  Wl 


-CO, 


ENGINEERS 

MANUFACTURERS 

CONTRACTORS 


DENVER,  COLO. 


MININGAND 

MILLING  MACHINERY 

AND  PLANTS 


^■■jtiiiriiiiiiiAJiiiiiiJiiiiiiiiriiiiiiiriiif  iiiiiMiiitiiiiiiiuiiiiiiiiiriiiiiiii jim  niniuiiiiiiiriiiiiii  tinuii  ttitiiiiuiiiiu  tt  iLtiniiiiiiiiit  iiiu^ 

1     AUSTIN  GYRATORY  CRUSHERS  1  I  Ho'st' 


Portable  and  Stationary  Plants. 
Capacities,  5  to  300  tons  per  hour. 

AUSTIN  MANUFACTURING  CO. 


iitiiiiimii in inn iiiiiiiiiiiiiiiiiiHiimiiiNiniiiiiimiiiiiiiiiiuuitiiim^ 

Mill  Designs — Concentrating  Machinery  | 

complete   machinery   equipment  for  the 

Mining  and  Milling  Industry 

Established  1884 


Denver  Engineering  Work? 


New  York 


CHICAGO 


Sao  Franciiee        §     |  Engineers 


Denver,  Colo. 


Manufacturers  § 


5llllllllTlllllMllummmmiiiimimimii minimum miimmiiiiiiiiimiiiiiimiiiiiiiminiiimiiiiimii iiiiiiiiiiiiinn 

giiiiuiimmtiiimiii 


PULVERIZED  COAL  SYSTEMS 

THE  BONNOT  COMPANY,  CANTON,  OHIO 


iiiiiiiiiiiriiiiiiiimiiiiiiiiiuiiiii iiimimim niii.iiiiiiii ii(iiiiiiiiiiiiiiiimitiiitiimiiiiiimimiiiiiiiniiiiiniiimiio 

HiiiiiiiiiiiiiniiiiiiMiMiiiiiiiiiiiniiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiirtiiiiiiii^ 

TELSMITH  CRUSHERS 

GYRATORY  AND  JAW  TYPES 

Pillar-shaft     Gyratory     Breakers,     Reduction    Crushers,    Cast         = 
Steel  Jaw  Crushers,  Elevators,  Screens,  Belt  Conveyors,  Etc.         § 
Write  for  Catalog   168 

SMITH  ENGINEERING  WORKS 

3195  Locust  St.,  Milwaukee,  Wis.  § 

^fliiuim nut inmiitiiit mini n iimiiiiitinil i.iiiiiiiiiiiiiiimiiiiiimmiiiiiiiiiiiiiiiiiiiiimiiit/ 


I  P  R  E  C  I  S  I  O  N 

I         BALANCES   AND    WEIGHTS 

E      For  twenty  years  metallurgists  and  assayera 
=      have  looked  upon   Thompson   Balances   and 
=      Weights  as  the  acme  of  precision.     Made  in 
=      a  style  and  size  for  every  purpose. 
Write  for  catalog 

|     THE  THOMPSON  BALANCE  CO. 
Denver,  Colo. 

llltlMtlinklllllMIIIMIttlllltltMIIUMMMIMIIMIIIIlin II 1 1 1 1 M 1 1 1 II I L 1 1 1 1 1 1 M 1 1 U I M llllllltllir C 1 1I II 1 1 1 F 1 1 1 1 1 1 II 1 1  Ml  I  Ml  I IIIIIC 

ailltlllllllllllllllilllllllllllllllllllllllllllllMlllllllllllllllllflllllUIIIIIIMHIIIUIIIIIKIIIIIIUIIIIIIII Illllllllllllll IllUlltllllllllllllir. 


Manganese  Steel 

Rolled    ^  ^.VkSrflB       £01'3in3~ 
Shapes  \W«liitrA^I   fmj      Casting 

In  any  quantity —  for  almost  arty  purposi 

American  Manganese  fteelCo.  Cnicao'o  Hty;Ill. 


JiP 


ROBERTSON  PROCESS 
ASBESTOS  PROTECTED  METAL 

A  Rust    and    Corrosion    Proof 
Building  Material  for  Perma- 
nent Roofs,  Siding  and  Trim. 
Write  for  Sample 
H.  H.  ROBERTSON  CO.,  Pittsburgh,  Pa. 


FREE 


'iiiiMiimmiimiiiimmiiiiiiiiimiHiiiHi iiiiimiimiimimiiiiiiim'i 


MltlllMIK  Mil  llllf  III  Mlltlll  llirilllf  1111  Mil  llll  IMJ  mi  tnirr 


III mimi miimimimiimiii 

ailimilllKIIIMJI JllllirilllllMMIIIMItllllllllllllllllLlllff lllllllt<IIM11IMIllllllllllMIILilMIUIIIIIII11IIMIIIlillllllllIIIII1llllltll^ 

"It  gets  the  Crusher  Smashers  !" 

Write   for  valuable  hand-  | 

'  books  on  magnetic  separa-  | 

lion  and  information  on  how  High  Duty  I 

M  agnetic    Separators    and    Pulleys    pre-  = 

vent    shut-downs    and    smashups   by    re-  = 

f                                                              moving-    all    magnetic    metal    from    ore,  = 
stone   and  other  material. 

MAGNETIC  MANUFACTURING  CO.,  | 

222    23rd    Ave.,    Milwaukee,    Wis.  | 

TiiiiiiiiiMiminiiiiiiiii inn  mi minium iimiiiiiiiiiiniiiiiHiiiiiiituii nun iihiiiiiiiiii  uiuniiiiuiiiuuuiinB 


^IIIIINI!I!1IIMIIIIIIIIIIMIIMI MIIIIIIIIIIIIIIII]lllllllllllltlllllhl|MIIIIIIUIIinilllllllllMllllllilllilllllllllllllllllllllllll1HllllilllllllMIII'_ 


(ement 

^^_?     Trade  Mark 


(UN 


And  the  Traylor  Mine  Type  Compressor 

Note  our  advertisement  in  the  last  issue  and  the  next  issue. 

Cement-Gun  Co.,  Inc.,  Allentown,  Pa. 


;;•  P 


"The  Uniformly  good  drill  Steel" 

A.  MILNE  &  CO 


■ 
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I   cOips,    -Mil.  in; 

soli-Rand  Co. 

Krogh    Pump   &    Maihv-     Co. 

II  Co.    The 
Worthingtoii  Pump  &  Mehy. 
Co. 

I'unipS.    Meulii 

l-i.-1-..ll    CO..    The 
Gardner  Governor  Co. 

Tumps.    Vacuum 
Chicago    Pnell.    Tool    Co. 

Connersrille  Blower  Co. 
fjwcrso ll-Kand  Co. 
Oliver    Cont.    Filler   Co. 
Sullivan    Machinery    Co. 


IM'r  i.tiTi.. 
Braun    Corporation 
Braun -Kne.-hlHei  ma  nn-Co. 
Harbison-Walker    Refrac- 
tories Co. 

Respirators 
Goodrich    Rubber    Co.    The 

B     F. 


Kods.   Welding 

Amer.   Manganese  Sleel   Co. 
Rolls.    Crashing 
(See  "Crushers") 


screens.  Manganese  Woven  A 
Cast 

Amer.   Manganese  Steel  Co. 

Screens,  Perforated  Metal 
Allis-Chalmers     Mfg.     Co. 
Chicago   Perforating   Co. 
Hendrick  Mlg.  Co. 

Screens,   Revolving 

Allis-Chalmers    Mfg.   Co. 

Buchanan  Co..  Inc..  C.  G. 

Colorado  Iron    Works  Co. 

Harrington  &  King  Perfor- 
ating Co..    The 

Hendrick    Mfg.   Co. 

Stephens- Adamson   Mfg.  Co. 

Traylor    Eng.    &    Mfg.   Co. 

Worthington  Pump  &  Mehy. 
Co. 


second-Hand  Machinery 

<See    Searchlight    Section) 
Merchants   Steel  Supply   Co. 
Morse    Bros.   Mach.   & 
Supply  Co. 


Co. 

Nichols  Copper  Co. 
I  Separators.  Inclined  Vibrating 
eicreen 
Tyler  Co..  The  W.  S 

Separators.    Magnetic 
Buchanan  Co..  Inc..  C.  G. 
Dings    Magnetic    Separator 


r-h<.\.-ls.    Steam,    (ins    and 
Electric 
Hoar  Shovel   Co.,    Inc. 
Marion    Steam    Shovel    Co. 


Robertson  Co..   H.   H. 

Smelters 
American  Smlg.  &  Ret.  Co 
Am.  Zinc.  Lead  ei  Smlg.  Cc 
Balbach    Smlg.    &    Ref 
Grasselli  Chemical  Co 
Illinois  Zinc  Co. 
International    Smelling  Ci 
Matthiessen    &   Hegeler  Zi 


Co. 


Co. 

Nichols   Coppe 

U.   S.   Smeltim 

Mining  Co. 


Co. 


Eope.  Wire 
Amer.   Steel   &  Wire  Co 
Hazard    Mfg     Co 
Leschen  4  Sons  Rope  Co    a. 
Roebling's  Sons  Co.,  John  A. 

Safely    Magnets 

Dings    Magnetic    Separator 
Co 

Samplers.   Ore 

mera  Mfg  Co. 
Traylor  Eng  &  Mfg  Co 
Worthington  Pump  *  Mehy. 


Screens 
Allin-Chalmcr;    Mfg     Co 

Mfs     Co 
Butchart    Mfg.    Co. 
Colorado    Iron    Work-    I 
James    Or.    Concentrator  Co 
Slept,  Mfg      Co 

eVreens.    Inelinr.    Vibratory 

Jeffrey      M 

-   .    The  w   s. 


Sharpeners.   Drill 
Ingersoll-Rand    Co. 
Sullivan  Machinery 

Sheet    Iron   Works 
Hendrick    .Mfg.   Co 

She.-i    Steel,    Klark 

\  ani/eil 
Amer.  Sh.it    ,t   Tin 


,  Smelting  Machinery 
Greenawalt  Sintering 
Apparatus  Process 

Solders 

I    V.  S.  Smlg..  Ref.  4  Mg.  Co. 
Spelter 

I    Amer.  Metal  Co ..  Ltd..   The 
V.  S.  Metals  Refining  Co. 
U.  S.    Smelling.   Refining  & 
Milling  Co. 


steam  Specialties 
Crane  Co. 
Powell   Co..   The  W. 

Steel.    Drill 
Chicago  Pneumatic  Toel  On. 
Ingersoll-Rand    Co. 
Ludlum  Steel  Co. 
Milne  &  Co  .   A. 

Steel.   Hollow  &  Solid 

Ludlum  Steel  Co. 

Milne  &  Co..  A. 
Steel.     Manganese.     Rolled    & 
Forged 

Amer.  Manganese  Steel  Co. 


or     Gal- 
Plate  Co. 


Shovels.   Klectric 


ider  Co. 
vol  Co. 


Zinc 
American    Metal   Co. 
American   Smlg.  &  Ref.  Co. 
Am.  Zinc,  Lead  &  Smlg.  Co. 
Grasselli  Chemical  Co. 

Zinc  Dust 
American    Metal    Co 
American   Smlg.  &   Ref    Co. 
Am.  Zinc  &  Chemical  Co. 
Bartlesville    Zinc   Co. 
Grasselli  Chemical  Co. 
U.  S.  Metals  Refining  Co. 

Zinc  Oxide 
American  Metal  Co. 

Am.    Zinc   &   Chemical  Co. 
Bartlesville  Zinc  Co. 
Braun   Corporation 
Bra  nil  -Km*  lit  -Heimann-Co. 
U.  S.   Metals   Refining  Co. 

Zinc.   Sheet 
Illinois    Zin.-   Co. 

ii  Chemical  Co..  The 
Matthieasen    Hegeler   Zinc 
Co. 

HiiiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiitiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiHiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiitiiiiiiiiiiiiiiiiiiiiHiiiiiiiiiiiHiiiiiiiiiiL     Hl'''i|'''l'i'''''l''i''i'iii|'''i'i''i'''i''|i'i'iiiii''''i'l''''''i'l'|ii'i'|ui|lll'i''l'|i'>l'll|t''l,'''l''''|iii'''''iiii'''ii'iii''iiiiiiiiiiiiiiiiiiiiiiai^ 


Superheaters 

Power   Specialty   Co. 
Snitch  boards 

Allis-Chalmers   Mfg.    Co. 
Switchboards.     Telephone 

Stromberg-Carlson  Tel.  Mfg 
Co. 
Switches,   Electric 

Cutler-Hammer  Mfg.  Co. 
Tank*.    Wood 

Mine  &   Smeller  Supply   Co. 

National    Tank    &    Pipe    Co. 

Pacific  Tank   &   Pipe  Co. 
Telephones.    Mine 

Stromberg-Carlson  Tel.  Mfg. 


Testing    Sieves    anil    Test! 
Sieve  Shakers 
Tyler  Co..  The  W.  S 


Tramways,  Wire  Rope,  Aerial 

Hazard  Mlg.  r0. 
interstate    Equipment    Corp. 
Leschen  &  Sons  Rope  Co  .  A 
Riblet   Tramway   Co. 
Roebling's    Sons    Co..    J.    A. 


Trolley   Line   Material 

De  Laval  Steam  Turbine  Co. 
Ohio  Brass  Co. 


Turbines,    Hydraulic 

Allis-Chalmers    Mfg.    Co. 
Pellon  Water  Wheel  Co. 


Valves 

Cleveland  Rock    Drill    Co. 
Crane  Co. 
Jenkins    Bros. 
Lunkeiiheimer    Co..    The 


Valves.  Check 
Lunkeiiheimer    Co..    TLe 
Powell  Co..  The  Wm. 

Valves.  Gate 
Lunkeiiheimer  Co. 
Powell  Co..  The   Wm 

t'alvrs.    Globe 
Lunkeiiheimer    Co..    The 
Powell    Co      The    Wm 


\Vheels,    Car 
Watt  Mining  Car  Wheel  C-» 


Tyler  Co..  The  W.  S. 

Wire.   Flat.   Round  and 
Special  Shape 
Amer.   Steel  &  Wire  Co 
Roebling's  Sons  Co  .  John  A. 

Wire.  Insulated 

Goodrich    Rubber    Co..    Tn-» 

B.  F. 
Hazard  Mfg.   Co. 
Roebling  s  Sons  Co..  John  A 
Stromberg-Carlson  Tel    Mlg. 

Co. 

M'ire.    Magnet 
Amer.   Steel   &  Wire  Co 
Stromberg-Carlson  Tel.  Mlg. 


Wire  Rope  Fittings 
Hazard  Mfg    Co. 
Roebling's  Sons  Co.,  John  A 

Wire  Rope  Slings 
Hazard  Mfg.  Co. 
Roebling's  Sons  Co..  John  A 


Wood    Borers 
Chicago  Pneumatic  Tool  Co 
Ingersoll-Rand    Co. 


Valves,   Pump 
Goodri.-h    Rubber    Co.,    The 

B.  F. 
Jenkins   Bros. 

Valves.   Throttle 
Knox    Mfg.    Co. 

Lunkcnhcimel-    Co  .    The 


SINTER  YOUR  FINE  ORES 

Special  Problems  in  Ore  Treatment 

DWIGHT  &  LLOYD  SINTERING  CO.,  Inc. 

29  Broadway  New  York  City 

Cable   Address:    "Sinterer — New  York" 

VwltlllilllimiiMimiiiimin iiinmn... iiiiini iiiinmiltlll 


Automatic 
improved 


DRYERS 


Eesnomical 

Efficient 

Crsat  Cipicitj 


SHRIVER 

FI  LTER  PRESSES 


Write  for  catalogue,  ttating  filtration  proble 

T.  SHRIVER  &  CO. 

826  Hamilton  St.,  Harrison,  N.  J. 

iiiillllllllllllillllimum'm I IIIIIIIM mimimimiilliilllllliiiiltlllllllllltllllinnllllllllllllllf  111 


Sneetland 
Patent  Metall'u.    I 
Filter  Cloth 

HAZTETON 
PA. 

imiuiiHiimiiulliiililiimiiiiin 


|     s    Sweetland  and  Kc 
Pressure  Filters 

American 

Continuous 

Filters 

|     UNITED   FILTERS 
CORP. 

nr.       *  milium  iiiiim.immiiimnm inn niimilllltllllllllllimillii 


i' i i 1 1 1 1 nm      miimiiiiilllllli 


The  Greenawalt  Sintering 
Apparatus  and  Process 


John    E,    Greenawalt 


• 


OLIVER  FILTERS  KEEP  RUNNING  | 

insuring 

ECONOMY  OF  OPERATION 

Write  us  for  complete  information 

OLIVER  CONTINUOUS  FILTER  CO.  I 

San  Knn.i-.co         NrwYork  London 

;oi  Markrt  5l.      ||  W   41-1  Si.      1 1  Southampton  Row   = 

mtniiiiiiimimiiiniirnimiimiiimimiiiiimiiirtiHiHi 11 nun 1 1 itiiiiiiiiiiniuitniitiiitiiK^ 


December  30,   1922 


Engineering  and  Mining  Journal-Press 


37 


jilimiiiiiitmii iiiiiiiiiimiiimiiimimiimiiiii hiiiuiiiiiiiihi nmimiiHiiinii mimiifimi imiiiiu."         ji 

|  TRANSMISSION  MACHINERY 

|  rpHE  Caldwell  line  is  complete.     Bearings — heavy, 

1  A  properly  designed,    and  well  finished.     Pulleys  of 

|  ample   weight   and  accurately    turned.     In    fact,  the 

1  entire  line  has  achieved  outstanding  recognition  under 

I  hard  service.     Let  us  figure  on  your  requirements. 

|    H.  W.  CALDWELL  &  SONS  CO.    Llnk-Belt  Company,  Owner 
i     Dalle. .  Teaae.  70°  Main  Street  Chicago.  I  7th  Street  and  Western  Ave. 

New  York.  Woolworth  Bldg. 


....  :: 


CMERgNS  I 

LEATHER  BELTING '| 
NANDBOOK^" 

Published  in  12  sections,  contains  ; 
the   cumulative   data   of    54   years    i 

experience     in     the     application     ol  j 
belting    drives.. 

If   you    use    belting,    don't    miea   it    I 
Writb    for    binder    and    released    $ection*  \ 


Tanners  f 

Belt  Manufacturer!  I 

39  Ferry  St ..  New  York         | 
Branches  and  Distributors  in  all  leading  Citiss       \ 

^jiMiiMiiiiiiiMiiuiiniiitiiiiiiiMiiuiiiuiiiuiiiniiiiintiiitin.iiiiMiiMiinHiMiiiiiiiMiiiiiiiinniiiiitiiitiiiitiiiMiiiMiiiiiiniiiMiiiiiniiit. 


I 


Trolley  Supplies,  Rail  Bonds 


Porcelain  Insulators 


The  Ohio  Brass  Company 

MANSFIELD,  OHIO 


'HENDRICK"  Perforated  Metals  [ 

for  every  purpose 


■  in  .   ■:      ,  ,■ 


mimimiimiiiiiniiiiiiimiiii' 


Ball  Bearing  Belt  Conveyors 

Trump  Measuring  and  Mixing  Machines 
Merrick    Conveyor    Weighers    for    Belt     Conveyors    | 


1   The  Conveying  Weigher  Co. 


90  West  St.,  N.  Y. 


|     Conveyor   Trough    and    Flights.      Buckets    (plain    and    per-    | 

|     forated).     Stacks    and    Tanks.      General    Sheet    Iron   Work.     | 

Light  and  heavy  steel  plate  construction. 

I       Hendrick  Mfg.  Co.,  Carbondale,  Pa.       | 

New   York    Office:    30   Church   St. 
Pittsburgh  Office:  644  Union  Arcade  Bldg.  I 

Hazleton,   Pa..   70S   Markle  Bldg.  | 

~illllHlimilllllllllHIIIIIIIIIIIIIH [ mi : t II Hlii Illllllinilllllmnniinil 


iiiiiiiimimiillliiiillliimiiiimiiiiiiiiiiiiiiiiiiiiiiimiiiilllllllllllll'.       = 


ROBINS  CONVEYING  MACHINERY 

For  every  material   handling  need. 
We    detign.    manufacture    and    erect    BELT    CONVEYORS.     BUCKET    ELEVA- 
TORS. SKIP  HOISTS.  COAL  AND  COKE  CBCSHEBS.   "PERFEX"  SCREENS. 
COAL    STOCKING    AND    RECLAIMING    BRIDGES,    and    many    other   types    of 
material    handling    equipment.      Write   for    Hand-Book   of   Conveyor    Practice. 

ROBINS  CONVEYING  BELT  COMPANY 
New  York,  IS  Park  Row  Chicago.  Old  Colony  Bldg. 

Boston.  70  Kllby  St.  Pittsburgh.  Union  Arcade  Bldg. 

El  Paio.  Tex..  341  tfrit  National  Bank  Bldg.;  Birmingham.  Ala..  C.  H.  Duvli 
Engineering  Co. ;  Toronto,  Ontario,  Gutta  Percba  A  Rubber,  Ltd. ;  San  Pranelioo. 
.  The   Griffin    Company. 


imitiimiiiiiiiiiiiiiimimiiiiimiiiiiiiiinimiiiHimiimmiiiiiimiiiiimimiiiiiiiiiiiiimiiiiimiimiiiiimiiiii'       = 


BUTCHART 

Concentrating  Tables,  Flotation  Apparatus, 
Classifiers,  Screens,  etc. 

W.  A.  BUTCHART,  Denver,  Colo. 


Use  PLAT-0  TABLES 

For  Ore  Concentration  and 
Coal  Washing 

DE1STER    MACHINE   CO. 


Fort  Wayne,  Ind. 

muni i mini iiiiiiiiiiimiiimiiii 


SCREENS     OF     ALL     KINDS 


Chicago    Perforating    Co. 

M45  West  Mtb  Place 
TeL  Canal  1459  CHICAGO.  ILL. 


DEISTER-0VERSTR0M 

DIAGONAL  DECK 
SAND  AND  SLIME  TABLES 


THE 

Ijeister   CONCENTRATOR  companv 


1 


Jigs,    Screens,    Sand    and 
Slime    Tables,    Classifiers,  | 
Automatic     Ore    Feeders.  | 
Etc.  1 

Manufactured  by 
JAMES  ORE  CONCENTRATOR  CO.  1 

35  Runyon  Street  Newark,  N.  J.       | 

lillllllltiillllllllllllllllliilliliiiiiiiiiliillliinniiiiiiiiiiiniii  ini  in  i  ii  :ii    in  iiu  iiiiuiiiuiiiiMiiiiiiiilllltllllli" 
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Ainsworth    .^   Sons,    Win    .        31 
All.erger    Pump  &  Condenser 

Co 30 

AUIs-Chalmers    Mfg 

mtinuous    Filter   Co. 
(See  United   Pilt 

- 

.    55 
American     Mi  tal     <  :o  -      Ltd. 
Th. 

American   Pi .  .    56 

American  Shei  t   fi  Tin   Plate 


American  Smelting  &  Refin- 
ing Co 

American  Spiral   Pipe   Works 

American  Steel  &  Wire  Co.. 

American  Zinc.  I>eacl  & 
Smelting  Co 

American  Zinc  &  Chemical 


Atkins    Kmll    ft    Co 

Co.,    The.. 

Austin  Mfe.  Co 


I     gineer 
Baker  &  Co..  Inc.    . 
Balhach  Smelting  &   Refi g 


Berger  *c  Sons,  C.   L 
B.-tlil-hem     Poundn     &    Ma- 
chine  Co     

Bishop  ft  Co..  Platinum  Wks  . 


J. 


Bonnot   Co..    The    

Braun  Corporation.  Tin  . . . . 
Braun-Knecht-Heimann-Co.  . 
Brown    Hoisting    Mchy.    Co., 

Tlir 
Buchanan   Co..    Inc..   C.  G 
Bucyrus    Co 

Bufr  &  Buff  Mfg.  co 

Bury  Compressor  Co     

Butchart  Mfe    Co 


....  Justinian 
Caldwell  A:  Sons  ''.■..   H.   \\  . 
Calkins  Co..   Th< 
Car     Dumper     *     Equipment 


Co. 
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Cleveland     Rock     Drill     Co.. 

The    
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to    tn 




Page 
r  Concentratoi 

Deister  Machine  Co 57 
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Denver  Rock   Drill  Mfg.  Co.. 
The    6 
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Diamond     Prill     Contracting 

i  Separator 

Co.  3rd  Cover 

I  lobblns   Core    I  (rill    Co.,    Inc.   35 

Dorr    Co..    Th.      1  i 

Dwight     &     Lloyd     Sintering 
Co.,    Inc 56 


English  Tool  ft  Suppl;    I  lo. 


II     i  Corporation,  The    . 
Kate-Root-Heat  h    i  'o.     . 
FaWCUS    Marl, in,-    I  '.o. 
Kilter   Fabrics  Co..   The 

Florj    Mfg    Co.,    s 

I   Co..   K    M 
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Mfg    i  lo 

Goodrich     Rubber    Co.,     The 


Grasselll  Chemical   Co.,  Tin.  10 
Greenawalt    Sintering    Appa- 
ratus  and    Process    66 

W.    &    I..    E.    Hurley 25 


Harbison-Walker    Refrac- 
tories   Co 34 

Hardy  &    Ruperti,    Ine..   Chas.  I" 
Harrington  ft  King  Perforat- 

The    58 

Hazard   Mfg.   Co 2d 

Hendrick   Mfg,    Co 57 

Hercules    Powdi  r  Co 27 

■  i  Co     Inc      I 


Illinois  Zinc  •  '"  - " 

[ngersoll-Rand   Co 
International    Smi  II 

Interstate  Equipment   i  

In  Ington   Sue  Itlng   A    Ri  fin 
inc    Works  I" 


or   Co.  57 

,i.  rfrey   Mfg.   i  ■••..   The i 

Jenkins    Bros 31 

Justrite   Mfg.  Co 29 


Kelly  Filter  Press  I  !o.     >  Si  • 
United    Filters    Corp.)....   56 

Knox    Mfg     Co :il 

Pump   &    Machj 

30 


Lake    Superior    Loader   Co..  26 

Leechen  ft  Sons  Rope  Co.   A.  53 

Lidgerwood  Mfg.  Co 33 

i'o..    i:.  ,i 35 

Ludlow-Saylor  Wir.-  Co.,  The  8 

Ludlum    Steel    Co 35 

Lunkenheimer  Co.,   The 3f 


Magnetic    Mfg.   Co 55 

Marion     Steam     Shovel 

Th--    4th 

Matthiessen    &    Hegeler   Zinc 

40 

McGra-n  -Hill  Book  Co  .  Inc.  31 
Mcintosh  ft  Seymour  Corp..  3n 
McKiernan-Terry    Drill   Co..    36 

Milne    ft    Co.,     \ 56 

Mine    ft    Smell, -i     Supplj     CO, 

Th.-      13 

Monarch   Engineering  ,v-  Mfg. 

Co 51 

Morris  Machine  Works  ....  30 
Muintv    Hoisting   Engine   Co., 

.1.    s 


National  Tank  ft   pipe  Co         21 
x.  \\    fork   Engineering  Co..   26 

Michols  i  !oppi  i    l '" 39 


•  ihlo   Brass  Company,  The.  .   57 

i  Hiver   Com us   Kilter  Co.  56 

Iron    Works    .  .  SO 


iflc 


ink    ft    P 


.'.. 


■  lion  w  ii.  i   Wheel  Co.,  The 
Pennsylvania    Drilling 
Phelps-Dodge    Corporation..  . 
;■  n    w  orks.  , 


Porter  Co  ,  H.  K 28 

Powell  Co.,   The   Wm 34 

Power   Specialty    Co  M 

•    ....    The     7 

iv  st-l  '-l.il.    ''■• .   Inc..  The.  .  22 

■                     41 


itiblet   Tramway   Co 53 

Robertson  Co.,    II     II.    .  iS 
Robins   Conveying    Bell   Co..  57 
Roebling's  Sons  Co.,  John  A.  31 
&    Hasslacher  Chem- 
ical   CO.,    Tin-    36 

Rogers,   i  trow  n  ft  Co 36 


J  1-25 


i 'has. 
Searchlight   Section 

Shriver  ft  Co.,  T 

Smith    Engineering    Works.  .    55 
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Sullivan    Machinery   Co 35 

1    P'ilter    Press    Co.. 
is'.,    t'nited  Filters  Corp.)   66 


Thompson    Balance    i  !o  .    The 
Traylor    Engineering   &   Mfg. 


Tyler  <'....  Th.    w  .  s. 


Union   i  'onstrucl  ion   I  '.o 26 

United    Kilters    Corp.    56 

United  Metals  Selling  Co 38 

United    States   Metals    Refln 

Ing    Co 39 

fniied   siaies   Smelting     Ri 

tilling  ft  Mining  i '...         .    .  37 


Iron   Works    15 
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